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AME BIRDS. In  North America the term game birds 

G includes the so-called upland game birds (native gal- 
linaceous or chickenlike birds) such as quail, pheasant, 
grouse and partridge; aquatic game birds such as 
ducks, geese and swans; and the shore birds-wood- 

cock, snipe and plover. In  Great Britain the term applies only to 
grouse. pheasant and partridge. 

Thiq article deals with game bird farming, or the production of 
game birds under artificial conditions for restocking areas for 
shooting purposes and for the sale of game birds for food For 
description, classification, food habits, breeding. etc., of the various 
species of game birds see the separate articles QUAIL; PHEASANT, 
etc. 

The propagation of these birds involves two distinct phases. The 
first, raising game birds in captivity, began with the desire to assist 
in the restoration of game in depleted areas to produce birds for 
hunting. Some still believe that this method of stocking game is 
necessary to insure good hunting Although research has indicated 
that in North America it is far too costly, and thus impractical, 
it is still an important undertaking in areas in nhich hunters are 
willing to pay the cost Specialists in game production and man- 
agement agree that suitable cover and food in the wild is of first 
importance in supporting a natural abundance of game birds; and 
with intelligent supervision and frugal cropping. this situation 
should maintain a reasonable supply. This mas the concept of 
game management in the second half of the 20th century (See 
also WILDLIFE CONSERVATION ) The second phase, a later develop- 
ment that rapidly gained in magnitude, was the raising of game 
birds for meat I t  was thought that eventually pen-rdised game 
birds nould become as common in the diet of ordinary citizens as 
turkey and duck 

In both Korth America and Great Britain game farming is a long 
established practice, but there is a difference in the purpose of it. 
In  Sor th  America, where it is illegal to sell nild birds the major 
purpose is to supply the food market nith artificially reared birds. 
In  Great Britain the object is to restock ground where shooting 
takes place. The reasons for this difference are both social and 
climatic. 

In  North America the right to hunt is in theory, and largely in 
practice, free to all. Hunters do not expect to kill particularly large 

numbers of birds and conservation measures are aimed a t  enabling 
each hunting licence holder to take a fair share (say, four to ten 
birds) in a day. In  Great Britain game birds are the property 
of the olirner of the land on which they exist and as such they 
form. part of the crop. Since game-bearing land carries an extra 
revenue assessment which the landlord must pay, it follows that 
he must make this crop as large as possible. The British climate 
militates against this to a greater extent than the American climate 
does. since in Brkain the nesting and hatching period of the year 
is likely to be afflicted by storms x~hich. if the whole process of 
game reproduction were left to nature. might decimate the stock 
in any particular year. Therefore. vhile America relies on care- 
fully fostered natural reproduction for all purposes, except to  sup- 
ply the food trade, Britain relies to a great extent on artificial 
rearing in order to make the game crop pay its way. 

Game farming was a 20th-century introduction both in North 
America and Great Britain, though in Britain its roots went farther 
back. probably to the mid-19th century when the substitution of 
the breech-loading for the muzzle-loading shotgun and the im- 
provement of the cartridge made it possible to kill large numbers 
of birds and thus supply a poultry market. Probably the first game 
farmers w r e  keepers (n-ardensi who set up on their own account 
to supply fertile eggs, chicks and grown young birds to estates in 
the vicinity. Changes in farming practice in the early years of the 
20th century induced them to specialize in game farming as op- 
posed to gamekeeping. and 2 2  established game farms in Great 
Britain TT-ere in business on a very considerable scale a t  the end of 
the 1g5os. 

The farming change which had the greatest effect was the intro- 
duction of fall plowing on arable land. The effect of this was 
to bury the stubbles on which game birds used to feed throughout 
the winter months and to replace it with equivalent areas of plowed 
land which contained no grain or seed for the birds to live on. 
Thus there lvas a marked change in the game-carrying capacity of 
a good area of land before and after plowing. A heavy stock had 
to be heavily shot to save it from starvation and then artificially 
replenished the following summer when food again became avail- 
able. 

Species Raised.-Quail and pheasant are raised in every sec- 
tion of the United States and in parts of Canada. The bobwhite 
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quail is the most numerous, most popular and best kno
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n of the 
upland game birds. In  the northern United States it is called 
"quail," but in the south it is commonly referred to as "partridge." 
California and valley quail are also produced in captivity. In  ad- 
dition, there are gambel, mountain and scaled quail and the Texas, 
Mexican, masked and mearns bobwhite quail. 

More ring-necked pheasants are raised in pens than any other 
species of game bird The true pheasant has no white ring around 
the neck, a common characteristic of the Chinese and Mongolian 
species which have been mixed considerably in breeding. The ordi- 
nary wild pheasant, so abundant in the United States, is in reality 
a hybrid. There are also golden, amherst and silver pheasants. 
Other upland game birds raised successfully include the partridge. 
The chukar (Alectoris graeca) from India and the Hungarian or 
European partridge (Perdix perdix) are the more important spe- 
cies. Some attempts have been made to raise grouse and the 
prairie chicken. or pinnated grouse. but with little success. 

Aquatic game bird production (wild ducks and geese) was a small 
but growing industry in the second half of the 20th century. The 
market for mallard ducks and the Canadian goose as food was in- 
creasing. Other species were produced only in small numbers. 

Licences and Permits.-In the United States a state licence is 
required to raise game birds in captivity. Such a licence and copies 
of laws pertaining to game bird production may be obtained from 
the state game or conservation commission. In  most states, usually 
under certain restrictions, game birds raised in pens may be 
sold for food. Over 30 states allowed the sales of all kinds of 
pen-raised game birds for meat; three states restricted sales 
to pheasant exclusively, and one state limited sales to exotic 
species. 

The canning of pheasant was carried on in several states and 
quick-freezing was used in others. To buy or sell migratory water- 
fowl, including wild ducks, geese or swans raised in captivity, a 
federal permit is required from the U.S. department of the in- 
terior's fish and wildlife service. 

Developments.-Raising game birds often has been a profitable 
undertaking, if operated as a business. In  the suburbs, persons 
sometimes have raised birds in back yards and on adjacent land, 
rented for the purpose. In  this manner, the overhead was kept 
a t  a minimum and the cost of experience was low. Poultry dealers 
in the United States and Canada showed more interest in raising 
and selling game birds and the public was developing a taste for 
game bird meat. 

In  the United States, pheasants were raised more extensively in 
the east, north central, middle Atlantic and Pacific coast states. 
Bob
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hites were produced more extensively in the south Atlantic 
and east north central states. California quail were confined to 
the Pacific coast. In  the second half of the 20th century I game 
bird was raised for every 38 domestic turkeys produced; I for every 
16 ducks; I for every 2 pigeons; I for every 1.5 geese and I for 
every I .3 guineas. 

Most of the British game farms were established in their present 
form in the first decade of the 20th century. They received a 
considerable stimulus after the end of World War I when many 
estates, from which the keepers had gone to war, needed to re- 
establish a breeding stock on short notice. From that date on the 
idea of replenishing breeding stock from game farms spread to 
other countries outside Great Britain, of which Denmark and 
Hungary perhaps deserve special mention. 

A considerable export trade had been built up and this, though 
sometimes limited by restrictions imposed by agricultural depart- 
ments, was increasing in the second half of the 20th century. 
British game farms were exporting great numbers of birds to the 
countries of western Europe and Scandinavia and to some countries 
in South America, where high-density game production was be- 
coming better understood and appreciated. Before World War I1 
a considerable export trade had been carried on with countries in 
eastern Europe and with some of the Arab countries in the middle 
east. 

Techniques.-In North America, feeding, breeding, manage- 
ment and marketing are similar to those of poultry production. 
The problems involved in game bird farming were greatly simpli- 

fied, because of research conducted by federal and state experi- 
ment stations and by commercial feed companies. 

Those raising game birds found that the completely mixed and 
balanced rations developed by the feed companies were quite satis- 
factory. 

The cost of producing game birds in the second half of the 20th 
century was largely a labour cost. Practically all the equipment 
required to raise upland game birds could be built a t  home. Metal 
equipment (purchased from manufacturers and dealers) proved to 
be more durable than that made of wood and wire netting; it was 
also easier to clean and disinfect. 

Birds adapted to small-scale production are quail, chukar and 
Hungarian partridge. I t  makes little difference whether a beginner 
starts nith the bird or the egg. Eggs may be purchased for incu- 
bation by a hen or in an incubator. A small number of day-old 
chicks is also an inexpensive way to start raising game birds. Quite 
a f e ~ ~  new game breeders begin operations with mature birds. The 
best location for pens is on high ground, sloping toward the east, 
nith no net  places nearby where mosquitoes might breed. I t  was 
found that game birds should not be raised on ground previously 
occupied by poultry or other domesticated birds because of the 
danger of contracting their diseases; that the area about the pens 
should be kept free of manure piles, garbage heaps and other 
sources of contamination; and that the bird area should be enclosed 
nith a 6-ft. chicken \\ire fence to keep out stray dogs, cats and 
other animals. 

Marketing.-Game birds may be sold alive as breeders, for re- 
stocking purposes and for meat. Those for food purposes are sold 
in feather or oven-dressed. The meat may be marketed fresh. 
quick-frozen or canned. In  the second half of the 20th century 
clubs. restaurants and hotels offering game birds on their menus 
mere increasing in the United States and Canada. Some larger 
and older game farms developed a lucrative business especially 
featuring game bird gift packages. The leading food magazines 
carried advertisements offering birds in feather or oven-dressed, 
attractively wrapped and boxed. 

In addition to marketing native game birds, several of the larger 
farms imported and sold birds such as Scotch grouse and English 
red-leg partridge. 

See also POULTRY AKD POULTRY FARMIXG. 
BIBLIOGRAPHY.-John W. Aldrich and Allen J. Duvall, Distribution 

o f  dnzerican Gallinaceous Game Bivds, circular 34, Fish and Wildlife 
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Snzall Aninzals for  Pleasure and Profit (1951); H .  Cyril Eltringham, 
Pheasant Rearing (1955) ; Gilbertson and Page, Pheasant Rearing and 
Preservation ( 1 g j 2 )  ; Modern Gatne Breeding (monthly; 1931 et seq.) .  
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GAMELIN, MAURICE GUSTAVE (1872-19 j8) ,  French 
army officer. was born in Paris on Sept. 20, 18j2. Commissioned 
from St. Cyr in 1893. he served in LVorld War I, first on Gen. 
Joseph Joffre's staff, then as division commander. After that war 
he headed a military mission to Brazil until 192 j, when he assumed 
command of French forces in the Levant. He became army chief 
of staff in 1931, vice-president of the Conseil SupCrieur de la 
Guerre and army inspector general in 193 j, and finally chief of staff 
of national defense in 1938. 

In  LVorld War I1 Gamelin commanded the Allied forces on the 
western front until May 1940, when his armies fell before the 
German offensive. 

Relieved of his command, he was subsequently arrested, placed 
on trial to answer for the defeat and then, in 1943, interned in 
Germany, where he remained until blay 1945. He died in Paris 
on b r i l  18, 19 58. 

Gamelin's memoirs were published under the title Servir, z vol. 
(1946-47). (M: V.) 

GAMELINE ( ? -1z71), lord chancellor of Scotland and 
bishop of St. ~ n d r e k ~ s ,  was named lord chancellor in I 250 and was 
made one of Pope Innocent IV's chaplains in I 254. In  the follow- 
ing year he was elected bishop of St. Andrews by the prior and 
canons, and the selection was subsequently confirmed by the king 
and council. 

On St. Stephen's day of the same year he was consecrated by 
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the bishop of Glasgow, upon a warrant from the pope. During the 
course of a political upheaval Gameline fell into disfavour at  
court and was forced to leave the country. His enemies accused 
him on several charges, but when he submitted his case to the 
pope in Rome he was acquitted and later returned to his see in 
Scotiand. 

In 1267 he was again involved in a controversy with the court. 
He died on April 29, 1271, and was buried in his cathedral at St. 
Andrews. 

GAMELYN, THE TALE OF, a verse romance written 
about the middle of the 14th century and once ascribed to Geoffrey 
Chaucer because the only existing version was found in the manu- 
script of his Canterbury Tales. I t  is generally believed that 
Chaucer planned to develop it as one of the Tales. 

The tale, about goo lines in length, concerns the youngest of 
three brothers who is robbed of his inheritance and persecuted by 
the eldest brother and finally triumphs with the aid of a band of 
outlaws. The story was used by Thomas Lodge in his novel 
Rosalynde which was later to provide the basis for Shakespeare's 
comedy As Y o u  Like I t .  The original story has no "love interest" 
as embodied in the Rosalind and Celia of Shakespeare's version, 
but is simply an account of the young brother's adventures and 
his eventual return to property and respectability after the defeat 
of his enemy. 

GAMES, CLASSICAL. Public Games.-The public 
games of Greece ( h ~ i j v e r )  and Rome ( ludi )  consisted in ath- 
letic contests and spectacles of various kinds, generally connected 
with and forming a part of a religious observance. Probably no 
institution exercised a greater influence in moulding the national 
character and producing that unique type of physical and intellec- 
tual beauty which is seen reflected in Greek art and literature than 
the public contests of Greece (see ATHLETE; ATHLETIC SPORTS; 
GLADIATORS). 

For them each youth was trained in the gymnasium; they were 
the central mart where poet, artist and merchant each brought his 
wares and the common ground of union for every member of the 
Hellenic race. I t  is in Greece, therefore, that the earliest form and 
the fullest development of ancient games is to be found. The 
shows of the Roman circus and amphitheatre were at best a 
shadow, and in the later days of the empire a travesty, of the 
Olympia and Pythia, and require only a cursory notice. 

The earliest games of which there is any record are those at  
the funeral of Patroclus, which form the subject of the zgrd Iliad. 
They are noteworthy as shouing that Greek games were in their 
origin clearly connected with religion; either, as here, a part of 
the funeral rites, or else instituted in honour of a god, or as a 
thank offering for a victory gained or a calamity averted, or in 
expiation of some crime. Each of the great contests was held 
near some shrine or sacred place and each is associated with some 
deity or mythical hero I t  was not before the 4th century B.C. 
that this honour was paid to a living man (see Plutarch, Lysander, 
18). 

The games of the Iliad and those of the Odyssey at  the court of 
Alcinous show at what an early date the distinctive forms of Greek 
athletics-boxing, wrestling. putting the weight, the foot and the 
chariot race-were determined. 

The Olympian games were the earliest, and to the last they 
remained the most celebrated, of the four national festivals. 
Olympia was a naturally enclosed spot in the plain of Elis. I t  was 
bounded on the north by the rocky heights of Cronion and on the 
south and west by the Alpheus and its tributary, the Cladeus. 
There was the grove of Altis, in which were ranged the statues of 
the victorious athletes, and the temple of Olympian Zeus with the 
chryselephantine statue of the god. the masterpiece of Pheidias. 
There Heracles (so ran the legend which Pindar has introduced 
in one of his finest odes), when he had conquered Elis and slain 
its king Augeas, consecrated a temenos and instituted games in 
honour of his victory. A later legend, which probably embodies 
historical fact, tells how, when Greece was torn by dissensions 
and ravaged by pestilence, Iphitus inquired of the oracle for 
help and was bidden restore the games which had fallen into 
desuetude; and there was, in the time of Pausanias, suspended 

in the temple of Hera at  Olympia, a bronze disk whereon were 
inscribed, with the regulations of the games, the names of Iphitus 
and Lycurgus. From this it  may be safely inferred that the games 
were a primitive observance of the Eleians and Pisans, and first 
acquired their celebrity from the powerful concurrence of Sparta. 
The sacred armistice, or cessation of all hostilities during the 
month in which the games were to be held, is also credited to 
Iphitus. 

In  776 B.C. the Eleians engraved the name of their countryman, 
Coroebus, as victor in the foot race, and thenceforward there is 
an almost unbroken list of the victors in each succeeding Olyrn- 
piad or fourth recurrent year. 

For the next 50 years no names occur but those of Eleians or 
their next neighbours. After 720 B.C. Corinthians and Megareans 
are found, and later still, Athenians and extra-Peloponnesians. 
Thus what at first was nothing more than a village feast became 
a bond of union for all the branches of the Doric race, and grew in 
time to be the high festival to which every Greek gathered, from 
the mountain fastnesses of Thessaly to the remotest colonies of 
Cyrene and Marseilles. I t  survived even the extinction of Greek 
liberty, and had nearly completed 1 2  centuries when it  was abol- 
ished by the decree of the Christian emperor, Theodosius, in the 
tenth year of his reign. 

Let us attempt to call up the scene which Olympia in its pros- 
perous days must have presented as the great festival approached. 
Heralds had proclaimed throughout Greece the "truce of God." 
So religiously was this observed that the Spartans chose to risk 
the liberties of Greece, when the Persians were at  the gates of 
Pylae, rather than march during the holy days. Those white tents 
belong to the Hellanodicae, or ten judges of the games, chosen one 
for each tribe of the Eleians. They have been already here ten 
months, receiving instruction in their duties. All. too, or most of 
the athletes must have arrived, for they have been undergoing the 
indispensable training in the gymnasium of the Altis. But along 
the "holy road" from the town of Elis a motley throng is crowding. 
Conspicuous in the long train are the Oewpoi or sacred deputies, 
clad in their robes of office and bearing with them, in their car- 
riages of state, offerings to the shrine of the god. 

There is no lack of noted visitors. I t  may be Alcibiades, who, 
they say, has entered no less than seven chariots; or Gorgias, who 
has written a famous ~ T ~ ~ E L ~ L S  for the occasion; or the sophist 
Hippias, who boasts that all he bears about him, from the sandals 
on his feet to the dithyrambs he carries in his hand, are his own 
manufacture; or Aetion, who will exhibit his picture of the mar- 
riage of Alexander and Roxana-the picture which gained him no 
less a prize than the daughter of the Hellanodices Praxonides; or, 
in an earlier age, the poet laureate of the Olympians, Pindar him- 
self. 

A feature of the mediaeval tournament and the modern race- 
course, however, is wanting. Women might indeed compek and 
win prizes as the owners of teams, but all except the priestesses 
of Demeter were forbidden, matrons on pain of death, to  enter 
the enclosure. 

At daybreak the athletes presented themselves in the bouleu- 
tenon, where the judges were sitting, and proved by witnesses 
that they were of pure Hellenic descent and had no stain, religious 
or civil, on their character. Laying their hands on the bleeding 
victim, they swore that they had duly qualified themselves by 
ten months' continuous training in the gymnasium, and that they 
would use no fraud or guile in the sacred contests. Thence they 
proceeded to the stadium, where they stripped to the skin and 
anointed themselves. A herald proclaimed, "Let the runners put 
their feet to the line," and called on the spectators to challenge 
any disqualified by blood or character. If no objection was made, 
they were started by the note of the trumpet, running in heats of 
four, ranged in places assigned by lot. The presidents seated near 
the goal adjudged the victory. 

The foot race was only one of 24 Olympian contests which 
Pausanias enumerates, though it must not be supposed that these 
were all exhibited at  any one festival. Till the 77th Olympiad all 
was concluded in one day, but afterward the feast was extended 
to five. 
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The order of the games is for the most part a matter of con- 

jecture, but, roughly speaking, the historical order of their in- 
stitution was followed. The most important are described below 
in this order. 

I. The Foot Race.-For the first 13 Olympiads the 6pbPos, or 
single lap of the stadium, which was 2 0 0  yd. long, was the only 
contest. The GiavXos, in which the course was traversed twice, 
was added in the 14th Olympiad, and in the 15th the GbXixos, 
or long race, of 7, 12 or, according to the highest computation, 
24 laps, about 2 5  mi. in length. I t  is said that the Spartan Ladas, 
after winning this race, dropped down dead at  the goal. There 
was also, for a short time, a race in heavy amour ,  which Plato 
highly commends as a preparation for active service. 

2. Wrestling was introduced in the 18th Olympiad. The im- 
portance attached to this exercise is shown by the very word 
"palaestra," and Plutarch calls it  the most artistic and cunning 
of athletic games. The practice differed little from that of modem 
times, save that the wrestler's limbs were anointed with oil and 
sprinkled with sand. The third throw, which decided the victory, 
passed into a proverb, and struggling on the ground was not al- 
loxed in the upright wrestling of the Olympic pentathlon, though 
it was permitted in the pancratiz~m (see below). 

3. In  the same year was introduced the ~Cv~a0Xov (pentath- 
lon), a combination of the five games enumerated in the well- 
known pentameter ascribed to Simonides: aXpa, .rro6w~€iqv, 
6 ia~ov ,  &KOVTU, ~dlhqv.  Only the first of these calls for any com- 
ment. The only leap practised seems to have been the long jump. 
The leapers increased their momentum by means of d X ~ q p ~ s  or 
dumbbells. mhich they swung in the act of leaping. The take-off 
may have been slightly raised, and some commentators with very 
little warrant have stated that springboards were used. The rec- 
ord jump with which Phayllus of Croton is credited, 55 ft , is 
incredible with or without a springboard. I t  is disputed whether 
a victory in all five contests, or in three at least, was required to 
win the rivraBXov. 

4. The rules for boxing ( q  v.) did not differ greatly from those 
of the modern ring, and the chief difference was in the use of the 
caestus. Thls device. in Greek times, consisted of leather thongs 
bound round the boxer's fists and wrists The weighting with 
lead or iron or metal studs, which made the caestus more like a 
"knuckle duster" than a modern boxing glove, mas a later Roman 
development. The killing of an antagonist, unless it was proved 
to be accidental, not only disqualified for a prize, but was severely 
punished. The use of earguards and the comic allusions to broken 
ears rather than noses suggest that the Greek boxer did not hit 
out straight from the shoulder, but fought windmill fashion. In 
the pancrutizrm, in nhich the only recognized fouls were biting and 
gouging. hitting ui th  the fists and wrestling were combined. 

5. The chariot race had its origin in the 23rd Olympiad. Of the 
hippodrome, or racecourse, no traces remain, but from the descrip- 
tion of Pausanias it may be inferred that the dimensions uere ap- 
proximately 1,600 i t .  by 400 ft. Down the centre there ran a bank 
of earth, and at each end of this bank was a turning post around 
which the chariots had to pass. "To shun the goal n i th  rapid 
nheels" required both nerve and skill, and the charioteer played a 
more important part in the race than even the modern jockey. 
Pausanias says that horses would shy as they passed the fatal 
spots. The places of the chariots were determined by lot, and 
there were elaborate arrangements for giving the drivers a fair 
start. The number of chariots that might appear on the course at 
once is uncertain. Pindar (Pyth. v ,  46) praises Arcesilaus of 
Cyrene for having brought off his chariot uninjured in a contest 
where no fewer than 40 took part. The large outlay involved ex- 
cluded all but rich competitors, and even kings and tyrants eagerly 
contested for the victory. Thus in the list of victors is found the 
names of Cylon. the would-be tyrant of Athens, Pausanias the 
Spartan king, Archelaus of Macedon, Gelon and Hiero of Syracuse 
and Theron of Agrigentum. 

Chariot races with mules, with mares and with two horses in 
place of four were successively introduced. Races on horseback 
date from the 33rd Olympiad. 

Lastly, there were athletic contests of a similar kind for boys, 

and a competition of heralds and trumpeters, introduced in the 
g3rd Olympiad. 

The prizes were a t  first, as in the Homeric times, of some in- 
trinsic value, but after the 6th Olympiad the only prize for each 
contest was a garland of wild olive, which was cut with a golden 
sickle from the kallisteflhanos, the sacred tree brought by Her- 
cules "from the dark fountains of Ister in the land of the Hyper- 
borean~. to be shelter common to all men and a crown of noble 
deeds" (Pindar. 01. iii. 18). 

Greek writers from Herodotus to Plutarch dwell with compla- 
cency on the magnanimity of a people cared for nothing but 
honour and were content to struggle for a corruptible crown. But 
though the Greek games present in this respect a favourable con- 
trast to the greed and gambling of the modern racecourse, yet to 
represent men like hlilon and Damoxenus as actuated by pure love 
of glory is a pleasing fiction of the moralists. The successful ath- 
lete received, in addition to the honours, very substantial rewards. 
A herald proclaimed his name, his parentage and his country; the 
Hellanodicae took from a table of ivory and gold the olive crown 
and placed it on his head, and in his hand a branch of palm; as he 
marched in the sacred revel to the temple of Zeus, his friends and 
admirers showered in his path flowers and costly gifts, singing the 
old song of Archilochus, rrjv~XXa K ~ X X ~ V L K E ,  and his name was 
canonized in the Greek calendar. Fresh honours and rewards 
awaited him on his return home. If he was an Athenian he re- 
ceived, according to the law of Solon, 500 drachmas and free ra- 
tions for life in the Prytaneum; if a Spartan, he had as his preroga- 
tive the post of honour in battle. Poets like Pindar. Simonides 
and Euripides sang his praises, and sculptors like Pheidias and 
Praxiteles were engaged by the state to carve his statue. And 
there were well-attested instances of altars being built and sacri- 
fices offered to a successful athlete. An Olympian prize was re- 
garded as the crown of human happiness. Cicero, with a Roman's 
contempt for Greek frivolity, observes mith a sneer that an Olym- 
pian victor receives more honours than a triumphant general at 
Rome, and tells the story of the Rhodian Diagoras who, having 
himself won the prize at  Olympia and seen his two sons crowned 
on the same day. was addressed by a Laconian in these words: 
"Die. Diagoras, for thou hast nothing short of divinity to desire." 

Alcibiades, when setting forth his services to the state, puts first 
his victory at Olympia and the prestige he had won for Athens by 
his magnificent display. But perhaps the most remarkable evi- 
dence of the exaggerated value which the Greeks attached to ath- 
letic prowess is a casual expression which Thucydides employs 
when describing the enthusiastic reception of Brasidas at  Scione. 
The state. he says, voted him a crolln of gold. and the multitude 
flocked around him and decked him with garlands, as though he 
were an athlete. 

The Pythian games originated in a local festival held at Delphi, 
anciently called Pytho in honour of the Pythian Apollo, and were 
especially devoted to musical competitions. The date at which 
they became a Panhellenic kyOv (so Demosthenes calls them) 
cannot be determined, but the Pythiads as a chronological era 
date from 527 B.c.. by which time music had been added to all 
the Panhellenic contests. Kow. too, these were held at  the end of 
every fourth year; previously there had been an interval of eight 
years. The prize was a chaplet of laurel. 

The Nemean games uere biennial and date from 516 B.C. They 
were by origin an Argive festival in honour of Nemean Zeus, but 
in historical times mere open to all Greece and provided the es- 
tablished round of contests, except that no mention is made of a 
chariot race. A wreath of mild celery was the prize. 

The Isthmian games, which were held on the Isthmus of Corinth 
in the first and third years of each Olympiad, date, according to 
Eusebius, from 523 B.C. They are variously reported to have been 
founded by Poseidon or Sisyphus in honour of hlelicertes. or by 
Theseus to celebrate his victory over the robbers Sinis and Sciron. 
Their early importance is attested by the law of Solon which be- 
stowed a reward of IOO drachmas on every Athenian who gained 
a victory. The festival was managed by the Corinthians; and 
after the city was destroyed by Mummius (146 B.c.) the presi- 
dency passed to the Sicyonians until Julius Caesar rebuilt Corinth 
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(46 B.c.). They probably continued to exist till Christianity be- 
came the religion of the Roman empire. The Athenians were 
closely connected with the festival, and had the privilege of pro- 
edria, the foremost seats at the games, while the Eleians were ab- 
solutely excluded from participation. The games included gym- 
nastic, equestrian and musical contests. The prize was a crown, 
a t  one time of parsley (or wild celery) and later of -pine. The im- 
portance of the Isthmian games in later times is shown by the 
fact that Flamininus chose the occasion for proclaiming the libera- 
tion of Greece. 196 B.C. That at a later anniversary (A.D. 67)  
Nero repeated the proclamation of Flamininus, and coupled with 
it the announcement of his own in'famous victory at Olympia, 
shows alike the hollowness of the first gift and the degradation 
which had befallen the Greek games, the last faint relic of Greek 
nationality. 

The ludi  publici of the Romans included feasts and theatrical 
exhibitions as well as the public games with which alone this article 
is concerned. As in Greece, they were intimately connected with 
religion. At the beginning of each civil year it was the duty of 
the consuls to vow to the gods games for the safety of the com- 
monwealth, and the expenses were defrayed by the treasury. Thus, 
at no cost to themselves. the Roman public were enabled to in- 
dulge at  the same time their religious feelings and their love of 
amusement. Their taste for games naturally grew till it became a 
passion, and under the empire games were looked upon by the 
mob as one of the two necessaries of life. The aediles who suc- 
ceeded to this duty of the consuls were expected to supplement 
the state allowance from their private purse. Political adventur- 
ers were not slow to discover so ready a road to popularity, and 
what at first had been exclusively a state charge was taken up by 
men of wealth and ambition. A victory over some barbarian 
horde or the death of a relation served as the pretext for a mag- 
nificent display. 

The worst extravagance of private citizens was eclipsed by the 
reckless prodigality of the Caesars, who squandered the revenues 
of whole provinces in catering to the mob of idle sightseers on 
whose favour their throne depended. 

Though public games played as important a part in Roman as 
in Greek history, and must be studied by the Roman historian as 
an integral factor in social and political life. yet. regarded solely 
as exhibitions, they are comparatively devoid of interest, and one 
might well sympathize with Pliny. who asks his friend how any 
man of sense can go day after day to view the same dreary round 
of fights and races. 

I t  is easy to explain the different feelings which the games of 
Greece and of Rome excite. The Greeks, at their best; were 
actors; the Romans, from first to last. were spectators. I t  is true 
that even in Greek games the professional element played a 
large and ever-increasing part. As early as the 6th century B.C. 
Xenophanes complains that the wrestler's strength is preferred 
to the wisdom of the philosopher, and Euripides, in a well-known 
fragment, holds up to scorn the brawny, swaggering athlete. But, 
what in Greece was a perversion and acknowledged to be such, 
the Romans not only practised but held up as their ideal. No 
Greek, however high in birth. was ashamed to compete in person 
for the Olympic crown. The Roman, though little inferior in 
gymnastic exercises, kept strictly to the privacy of the palaestra; 
and for a patrician to appear in public as a charioteer is stigma- 
tized by the satirist as a mark of shameless effrontery. 

Roman games are generally classified as fixed: extraordinary 
and votive; but they may be more conveniently grouped accord- 
ing to the place where they were held, viz., the circus or the 
amphitheatre. 

For the Roman world, the circus was at once a political club, 
a fashionable lounge. a rendezvous of gallantry, a betting ring 
and a playground for the million. Juvenal! speaking loosely, says 
that in his day it held the whole of Rome: but there is no reason 
to doubt the precise statement of P. Victor, that in the Circus 
Maximus there were seats for 3 ~ O , O O O  spectators. 

Of the various ludi circenses it may be enough here to give 
a short account of the most important, the Ludi Jfagni or Maximi. 

Initiated, according to legend, by Tarquinius Priscus, the Ludi 

Magni were originally a votive feast to Capitoline Jupiter, prom- 
ised by the general when he took the field and performed on his 
return from the annual campaign. They thus presented the ap- 
pearance of a military spectacle, or rather a review of the whole 
burgess force, which marched in solemn procession from the 
capitol to the forum and thence to the circus, which lay between 
the Palatine and Aventine. First came the sons of patricians, 
mounted on horseback, next the rest of the burghers ranged ac- 
cording to their military classes, after them the athletes. naked 
save for the girdle round their loins, then the company of dancers 
with the harp and flute players, next the priestly colleges bearing 
censers and other sacred instruments and lastly the simulacra of 
the gods, carried aloft or drawn in cars. 

The games themselves were fourfold: ( I )  the chariot race; 
(2) the ludus Troiae; (3) the military review; and (4)  the various 
gymnastic contests. Of these only the first two call for any com- 
ment. 

I. The chariot employed in the circus was the two-wheeled war 
car, at first drawn by two, afterward by four and more rarely by 
three horses. Originally only two chariots started for the prize, 
but under Caligula reference is made to as many as 24 heats run 
in the day, each of four chariots. The distance traversed was 
14 times the length of the circus or nearly 5 mi. The charioteers 
were apparently from the first professionals, though the stigma 
under which the gladiator lay never attached to their calling. In- 
deed a successful driver may compare in popularity and fortune 
with a modern jockey. The drivers were divided into companies, 
distinguished by colours, whence arose the factions of the circus 
which assumed such importance under the later emperors. I n  re- 
publican times there were two factions, the white and the red; two 
more, the green and the blue, were added under the empire, and for 
a short time in Domitian's reign there were also the gold and the 
purple. Even in Juvenal's day party spirit ran so high that a de- 
feat of the green was looked upon as a second Cannae. After the 
seat of empire had been transferred to Constantinople these fac- 
tions of the circus were made the basis of political cabals, which 
frequently resulted in sanguinary tumults, such as the famous 
Nika revolt (A.D. 532): in which 30.000 citizens lost their lives. 

2. The ludus Troiae was a sham fight on horseback, in which 
the actors were patrician youths. A description of i t  will be found 
in the fifth Aeneid. ( See  also CIRCUS.) 

The two exhibitions which are next considered, though occa- 
sionally given in the circus, belong more properly to the amphi- 
theatre. Venatio was the baiting of wild animals, who were pitted 
against one another or against men-captives, criminals or trained 
hunters called bestiarii. The first certain instance on record of 
this amusement is in 186 B.c., when M. Fulvius exhibited lions and 
tigers in the arena. The taste for these brutalizing spectacles 
grew apace, and the most distant provinces were ransacked by 
generals and proconsuls to supply the arena with rare animals- 
giraffes, tigers and crocodiles. Sulla provided for a single show 
IOO lions. and Pompey 600 lions. besides elephants, which were 
matched with Gaetulian hunters. Julius Caesar enjoys the doubt- 
ful honour of inventing the bullfight. At the inauguration of the 
Colosseum j,ooo wild and 4,000 tame beasts were killed, and to  
commemorate Trajan's Dacian victories there was a butchery of 
I I ,000 beasts. 

The naumachia, was a sea fight, either in the arena, which was 
flooded for the occasion by a system of pipes and sluices, or on an 
artificial lake. The rival fleets were manned by prisoners of war 
or criminals, who often fought till one side was exterminated. I n  
the sea fight on Lake Fucinus, arranged by the emperor Claudius, 
IOO ships and 19,000 men were engaged. 

But the special exhibition of the amphitheatre was the munus  
gladiatorium, which dates from the funeral games of Marcus and 
Decimus Brutus, given in honour of their father. 264 B.C. I t  was 
probably borrowed from Etruria. and was a refinement on the com- 
mon savage custom of slaughtering slaves or captives on the grave 
of a warrior or chieftain. Nothing so clearly demonstrates the 
vein of coarseness and inhumanity running through the character 
of the Roman as his passion for gladiatorial shows. One can 
imagine how Pericles, or even Alcibiades, would have loathed a 
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spectacle that Augustus tolerated and Trajan patronized. Only 
after the conquest of Greece is there evidence of their introduction 
into Athens, and they were then admitted rather out of compliment 
to the conquerors than from any love of the sport. I n  spite of 
numerous prohibitions from Constantine downward, they con- 
tinued to flourish even as late as St. Augustine. To a Christian 
martyr,  if the story told by Theodoret and Cassiodorus may be 
credited. belongs the honour of their final abolition. I n  the year 
404 Telemachus. a monk who had travelled from the east on 
this sacred mission, rushed into the arena and endeavoured to 
separate the combatants but he was instantly dispatched by the 
praetor's orders. 

The emperor Honorius. on hearing the report. however, issued 
an edict abolishing the games, which were never afterward revived. 
( S e e  GLADIATORS.) 

Of the other Roman games the briefest description must suf- 
fice. The L u d i  Apollirzares were established in 2 1  2 B.c.. and Tvere 
annual after 2 1 1  B.c., consisting mainly of theatrical perform- 
ances. 

The Megalenses were in honour of the great goddess, Cybele, 
instituted 204 B.c.. and from 191 B.C. celebrated annually. A pro- 
cession of Galli, or priests of Cybele, was a leading feature. Under 
the empire the festival assumed a more orgiastic character. Four 
of Terence's plays were produced at  these games. The Ludi Sae- 
culares were celebrated at  the beginning or end of each snec~~lllrn, 
a period variously interpreted by the Romans themselves as IOO 
or I s o  years. 

The celebration by Augustus in 1 7  B.C. is famous by reason of 
the ode composed by Horace for the occasion. They were solem- 
nized by the emperor Philip A.D. 2 4 8  to commemorate the millen- 
nium of the city. 

P r i v a t e  Games.-These may be classified as outdoor and in- 
door games. There is quite naturally a much closer resemblance 
between the pursuits and amusements of children than of adults. 
Homer's children built castles in the sand, and Greek and Roman 
children alike had their dolls, their hoops. their skipping ropes, 
their hobbyhorses, their kites and their knucklebones and played 
a t  hopscotch, tug of war. pitch and toss, blindman's buff. hide- 
and-seek and kiss in the ring, or at closely analogous games. 
Games of ball xvere popular in Greece from the days of Sausicaa, 
and at  Rome there were five distinct kinds of ball, and more ways 
of playing with them. For particulars the dictionary of antiquities 
must be consulted. I t  is strange that there is found in classical 
literature no analogy to cricket, tennis, golf or polo. and though 
the follis resembled modern football. it was played with the hand 
and arm, not with the leg. Cockfighting was popular both at 
Athens and Rome, and quails were kept and put to various tests to 
prove their pluck. 

Under indoor games may be distinguished games of chance and 
games of skill, though in some of them the two elements were 
combined. 

Tesserne, marked with pips like modern dice, were evolved from 
the tali, knucklebones with only four flat sides. The old Roman 
threw a hazard and called a main, just as did Charles Fox. The 
vice of gambling was lashed by Juvenal no less vigorously than 
by Pope. The Latin name for a dicebox survived in the fritillary 
butterfly and flower. 

The primitive game of guessing the number of fingers simul- 
taneously held up by the player and his opponent was still popular 
in modern times in Italy, where it became known as morra. The 
proverbial phrase for an honest man was quiczrm in tenebris mices, 
one you would trust to play at  morrn in the dark. 

Athena found the suitors of Penelope seated upon cowhides and 
playing at ~ c a a o i ,  which was a form of draughts, an invention 
ascribed to Palamedes. I n  its earliest form it was played on a 
board with five lines and with five pieces. Later there u7ere 1 1  

lines: and a further development was the division of the board into 
squares. In  the Roman Latru?zculi (soldiers), the men were dis- 
tinguished as common soldiers and "rovers," the equivalent of 
crowned pieces. 

D u o d e c i ? ~ ~  scripta, as the name implies, was played on a board 
with 1 2  double lines and approximated very closely to modern 

backgammon. There were 15 pieces on each side, and the moves 
were determined by a throw of the dice; 'iblots" might be taken, 
and the object of the player was to clear off a11 his own men. 
Lastly must be mentioned the cottnbz~s,  a game peculiar to the 
Greeks, and with them the usual accompaniment of a wine party. 
In  its simplest form each guest threx~ what was left in his cup 
into a metal basin, and the success of the throw, determined partly 
by the sound of the wine in falling, was reckoned a divination of 
love. 

For the various elaborations of the game, Athenaeus and Pollux 
must be consulted. 

B I B L I O G R A P H Y . - D ~ ~ ~ ~ ~ ~ ~ ~  and Saplio, Dictionnairc des antiquite's 
grecques et romaines, articles "Xgon," "Athleta," "Circus," "Ludi," 
"Olympia," "Spiele"; Curtius and Adler, Olynzpia (1890. etc.) ; K. 
Hachtmann, Olynzpia zlnd seine Fcstspiele (1899) ; Hugo Blumner, 
Home Life  o f  the Ancient Greeks (trans. 19x0) ; J. P. Mahaffy, Old 
Greek Education (1881); P.  Gardner and F. B. Jeuons, Jfanz~al  o f  
Greek Antiqzlities (1898); E .  K. Gardiner. Greek Athletic Sports 
(19x0) ; Becker-Marquardt. Handbuch der rvnzischen .-lltertiinzcr; W .  
W .  Hyde, Olyfnpic Victor Monu~nants  and Greek Athlctic Art (Wash- 
ington, D.C., 1921) ; B. Schroeder, Dev Sport i m  Altcrtzcn2 (Berlin, 
1 9 2 7 )  ; M. Berger and E. Moussat, Anthologie des teztes sportijs de 
l'antiquitb (Paris, 192 7 ) .  (F. S.) 

GAMES, THEORY OF, is a branch of mathematics that 
aims to analyze various problems of conflict by abstracting com- 
mon strategic features for study in theoretical "models"-termed 
"games" because they are patterned on actual games such as bridge 
and poker. By stressing strategic aspects (i.e., aspects controlled 
by the participants). it goes beyond the classical theory of proba- 
bility. in vihich the treatment of games is limited to aspects of pure 
chance. A theory of games of strategy. broached in 1921 by Emile 
Borel. n7as established in 1928 by John von Neumann. ~vho went 
on. with Oskar Morgenstern, to develop it as a means of dealing 
with competitive economic behaviour. Their joint work (pub- 
lished in 1 9 4 4 )  stemmed from the presence, both in actual games 
and in economic situations. of several common factors. such as 
conflicting interests. incomplete information and the interplay of 
free rational decision and chance. Although most actual games 
elude full-scale analysis because of the amount of intricate cata- 
loguing and computing that would be required, many can be 
analyzed in miniature or simplified form. Of greater consequence. 
perhaps. is the opening to mathematical attack of a wide range of 
gamelike problems, not only in economics but also in sociology, 
psychology, politics and war. 

CLASSIFICATION OF GAMES 

The theory identifies a game, for analysis, as : ( I )  singular. dual 
or plural; ( 2 )  extensive or normalized: (3) finite or infinite. This 
three-way classification highlights strategic likenesses and differ- 
ences in games, reflecting results of the theory and divisions within 
it. 

Singular ,  D u a l  and P l u r a l  Games.-In classifying games 
by the number of players, the significant figure is not the number 
of individuals involved but rather the number of parties with 
distinct interests actively represented in the play. I t  is assumed 
specifically that these interests are measured in terms of money 
or some other numerical scale of utility. The presence of only 
one such interest, though there may be more than one participant, 
characterizes a game as singular. Typical are solitaire card games, 
many types of puzzles and problems of an isolated economic unit 
with a single goal (e.g., Robinson Crusoej. Such games are dis- 
tinguished by the absence of conflict; with no opponent to thwart 
his plans, the single player need only, in theory. list all his pos- 
sible courses of action and then select the best, as measured on 
his scale of utility. Conflict enters with dual games (called zero- 
sum two-person games by von Neumann and Morgenstern), played 
by two parties in diametric opposition-what one wins, the other 
loses. Each party, in seeking an optimal course of action. must 
reckon with the possible actions of an opponent with contrary 
aims. This direct conflict of interests is exemplified by two-person 
board games such as chess, two-handed card games such as crib- 
bage and two-team card games such as bridge. In contrast, the 
presence of active interests that are not diametrically opposed 
stamps a game as plural. All games having more than two active 
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interests fall in this class; so do two-party bargaining situations in 
which the parties stand to gain by reaching an agreement. 

Extens ive  a n d  Normalized Forms.-From the rules of any 
game. two abstract forms can be obtained. The extensive form of 
a game eliminates all features which refer specifically to the means 
of playing it-all those features which characterize it as a card 
game, a dice game or an economic conflict. Thus the extensive 
form amounts to a literal translation of the rules into the techni- 
cal terms of a formal system designed to describe all games. The 
normalized form is a more condensed version of the game, stripped 
of all features but the choice of over-all strategies. 

The raw material for the extensive form comes from the com- 
mon elements of strategic games, such as the interrelations be- 
tween the players' choices, the variety and character of informa- 
tion available to them and the effect of chance on the play. The 
object of a systematic description of these features is to isolate 
those junctures at  which a player is called upon to make a choice 
and the ~ t a t e s  of information on which his choices are based. 
From this analysis emerges a precise definition of the first key 
concept on uhich the theory of games has been built. This is the 
notion of a pure strategy for a player; namely, a complete set of 
advance instructions that specifies a definite choice for every con- 
ceivable situation in which the player may be required to act. 
Such a set of instructions represents a total plan that covers all 
contingencies the player may face during any playing of the game, 
whether these are attributable to choices of other s lavers or to 

& .  

events governed by chance: its execution could be delegated per- 
fectly well to an agent without discretionary power. The com- 
plexity imposed on a single pure strategy by its completeness. and 
the enormous number of pure strategies that may need catalogu- 
ing. explain the failure of the theory to analyze most common 
parlour games. However, the practical difficulties do not prevent 
the enumeration in theory of all the pure strategies of a game. 

ii'hile the extensive form of a game may have a large number of 
moves. or junctures at  which a player must make a choice, in the 
normalized form each player makes only one move, which consists 
of a single choice irom his set of pure strategies. As a result, 
the game is replaced by the following prototype: Each player 
chooses a pure strategy. making his choice in absolute ignorance 
of the choices of the other players. After all strategies have been 
chosen, they are submitted to an umpire who charts the course 
of the play, making chance moves in accordance with the prob- 
abilities dictated by the rules and otherwise using the choices given 
by the players' pure strategies. In this way there is determined 
for each player a set of outcomes with associated probabilities, 
the "expected" value of which constitutes the player's payoff. 

F i n i t e  a n d  Inf ini te  Games.-In most games the number of 
pure strategies available to the players is finite because the rules 
ordinarily make the game terminate after a finite number of occa- 
sions for choice by the players, and because, at each occasion, 
a player is usually confronted by a finite number of alternatives. 

Games with an infinite number of strategies often arise as ideal- 
izations of situations that are too complicated to handle in their 
original form (such as replacing the full, but finite, range of 
poker hands by a continuum of numbers). I t  has proved possible 
in this way to treat problems of many sorts as normalized dual 
games in which the pure strategies for each player are represented 
by the real numbers from zero to one (called games on a square). 
Infinite games have also provided a fertile source of pathological 
examples that offer a contrast to the regular properties found in 
the finite case. In a different direction, Abraham Wald's theory 
of statistical decision has shown that the general problem of 
statistical inference may be regarded as an infinite dual game in 
which the statistician is pitted against nature. 

NORMALIZED DUAL GAMES 

M a t r i x  Games; Sadd1epoints.-A finite dual game, when 
normalized, has a very simple conceptual scheme. Each of the 
players. A and B, chooses a pure strategy irom a finite list, without 
knowing the other's c'hoice. The outcome thus determined can be 
specified by a single number P, the payoff A stands to receive: 
positive, negative or zero according as A wins from B, loses or 

draws. By the diametric opposition characteristic of a dual game, 
B then stands to win -P. In  this way the game is described by 
a rectangular array of numbers, in which each horizontal row cor- 
responds to a pure strategy for A and each vertical column to a 
pure strategy for B; the entry P common to the row and column 
is the payoff to A from B that these pure strategies produce. The 
array of numbers is called the payoff matrix; normalized finite 
dual games presented in such form are called matrix games. (Ex- 
amples appear in Tables I and 11; in each case the payoff matrix 
is the central box of arabic numbers.) Since the matrix entries 
represent gains to A and losses to B, A's aim is to maximize and 
B's to minimize the result that comes out of the matrix. 

As A weighs the consequences of various courses of action open 
to him in a dual game, the theory of games counsels him to gauge 
each by the gain it assures him, regardless of what B does. In  
effect, this is equivalent to the pessimistic assumption by A that 
B knows his plan and will counter it to limit his gain to a bare 
minimum. So. to maximize his assured gain, A is led to seek a 
maximum of minima, abbreviated "max-min"; he should act so 
as to make as great as possible the least gain to which B can 
limit him. The antithetical aim of B is to choose a course of 
action that will hold to a minimum the greatest loss A may inflict. 
Thus, B's goal is a minimum of maxima, abbreviated "min-max." 
The clear fact that A cannot establish a floor under his possible 
gains that is higher than the ceiling B succeeds in placing over 
his ~ossible  losses is ex~ressed bv the formula: 

A's gain-floor = max-min 5 min-max = B's loss-ceiling. 
With evaluation limited to pure strategies only, this is the 

most precise statement that can be made for the entire class of 
dual games. (The effect of further restrictions is considered be- 
low under Extensive Games-A Poker Example.) The highest 
gain-floor for A, using a single pure strategy, is obtained by choos- 
ing the strategy row in \$hich the least entry is greatest: the lowest 
loss-ceiling for B, using a single pure strategy, is obtained by 
choosing the strategy column in mhich the greatest entry is least. 
These two values are equal only nhen there is an entry in the pay- 
off matrix which is, at the same time, the least in its row and the 
greatest in its column. Such an entry is called a saddlepoint; 
e.g., see Table I. case ( 3 ) .  where the entry 3 is a saddlepoint. 

Mixed Strategies; M i n i m a x  Theorem.-To close the gap 
between max-min and min-max in the general case in mhich the 
payoff matrix contains no saddlepoint. it is necessary to broaden 
the concept of strategy. Von Neumann (as well as Bore1 and R. A. 
Fisher) took the decisive step of introducing weighted averages 
of pure strategies. In the broadened concept the frequencies 
with which a player uses his pure strategies in the long run are 
specified by weights (some but not all of which may be zero). 
Operationally, the selection of the pure strategy to be used in a 
particular playing of the game is left to a suitable chance mech- 
anism, which selects in a random manner from among the pure 
strategies in accordance with the ueights the player has chosen 
(e.g., in matching pennies. as ordinarily played, the pure strategy 
of showing "heads" uniformly and that of showing "tails" uni- 
formly are randomized with equal weights by tossing the coin 
before showing it).  This randomization by a chance mechanism 
avolds a m~xture pattern from nhich the opponent might profit 
in the long run (e.g., to alternate uniformly between heads and 
tails in matching pennies would weight them equally but be quite 
unwise in repeated play). Such a mixture of pure strategies, 
randomized in fixed proportions, is called a mixed strategy I t  is 
clear that neither player's position is worsened by using mixed 
strategies since any pure strategy is still tenable as a mixed strat- 
egy by assigning nonzero weight only to it. 

When A's gain-floor and B's loss-ceiling are re-evaluated in 
terms of mixed strategies, it turns out that in any matrix game 

max-min = min-max. 

This minimax theorem of von Neumann (1928) is the main theo- 
rem of normalized finite dual games and the keystone of the whole 
theory. I t  shows that any such game has a solution consisting of 
( I )  a "minimax" value (the common max-min and min-max), ( 2 )  
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an "optimal" mixed strategy for A that assures him a gain of a t  
least the minimax value on the average and (3) an "optimal" mixed 
strategy for B that insures him against a loss on the average of 
more than the minimax value. 

E x a m p l e s  of M a t r i x  Games.-A and B choose whole numbers 
independently; A wins if the sum is odd. B wins if the sum is 
even. Roman numerals are used throughout to denote the num- 
bers from which A and B make their choices. The first case 
shown in Table I is a very rudimentary dual game; it is the same 
as matching pennies. with B winning if head ( I )  matches head 
( I )  or tail (11) matches tail (11). and A winning otherwise. The 
other four cases are variants which suggest the range of possibili- 
ties that arise even in small-scale dual games. Directly to the 
right of an A choice and below a B choice there appears the result- 
ing payoff, positive if A wins (and B loses), negative if A loses 
(and B wins). In  the rudimentary first case the amount of the 
payoff is simply one unit, but throughout the other four cases in 
Table I the amount of the payoff is the sum of the numbers chosen 
by A and B; e.g., if A chooses I while B chooses 111, as in cases 
(3),  (4) and ( j ) ,  the payoff entry is -4 because I +3 = 4, an even 
number, lost by A, won by B. The vertical column of weights 
listed for A in each case combines with a parallel column of pay- 
offs to form the weighted payoff sum shown at the foot of that 
column; e.g., in case ( j ) ,  column I, o( -2 )+15( - -4 )+13( j )=s  
is the weighted payoff sum. The horizontal row of we'ights listed 
for B combine3 with a parallel row of payoffs to form the weighted 
payoff sum shomn at  the right end of that row. These weighted 

no. I 11 
. . . . . . . . 

I I1 I ._-- 

A 0 0 1 1 2  

TABLE I.-Games of Odd and Even 

no. j I 11 
. . . - - - -. 

5 n 
A I I i t I 2  

wt. / I 0 
B 

no. / I I11 
- -. . . -. - ; I i m - 2  

3 
.--. 

I (I, minimax-o 1 [ (2, minimax- * 1 ( 1  i a 3  1 
wt. / 1 2 I 

B 
no. / I I1 I11 

. . -. . . . 

2 I1 -4 

(4) minimax =a 

I wt. 

/ O  17 0 0 I1 

no. I I1 I11 IV V 

L (5) minimax = - & 

sums become weighted averages when divided by the sum of the 
weights, written (with +) at the lower right. By randomizing 
their choices with the particular weights listed, A and B achieve 
"optimal" strategies; on the average, A is assured of winning at  
least the "minimax value" shown and B against losing more than 
this value. To verify the solution in each case shown in  able I, 
observe that the minimax value is both the minimum of the A- 
weighted average payoffs and the maximum of the B-weighted 
average payoffs. Note that in case (3) the payoff matrix has a 
saddlepoint; viz., the entry 3. 

S y m m e t r i c  Games.-A and B each show one or two fingers 
and at  the same time call "two," "three" or "four," attempting to 
guess the total number of fingers shown; a right call wins from a 
wrong call-other~ise it is a draw. This is a two-finger form of 
an ancient game known as morra (see GAXES, CLASSICAL). In 
the rudimentary first version shown in Table 11, the amount of 
the payoff is simply one unit for a win and zero for a draw; in the 
somewhat more sophisticated second verslon the amount of a win- 
ning payoff equals the total number of fingers shown by A and B 
(e.g., if A shows I and calls I1 while B shows I1 and calls 111, the 
payoff entry in the second version is -3, because the total number 
of fingers sho\\n by A and B is 1 + 2 = 3  and hence A's call is 
wrong and B's right). I n  either version the game is fully sym- 

metric: both players face identical choices and rewards. This is 
partly disguised by the tabulation, which presents the payoffs from 
the viewpoint of A. To interchange -4 with B, not only must 
horizontal payoff rows be transposed into vertical columns. but 
also the sign of each payoff must be changed (to B's viewpoint). 
The net result of such a tufofold shift leaves the payoff arrays in 
Table I1 just as they are-which is the characteristic property of 

TABLE 11.-Two Games of Morra 

the tabulation of a fully symmetric dual game. As a result of 
the symmetry, any optimal strategy for one player must also be 
optimal for the other and the minimax value must be zero. Con- 
sequently. in each of the above versions of morra, the listings of 
weights for A and B which achieve the zero minimax could be re- 
versed and this shows that both players have more than one o p  
timal strategy. Actually, in the first version any weights p, q, q, p 
yield an optimal strategy; and in the second version any weights 
o, p, q, o yield an optimal strategy, provided p / (p+q)  is a frac- 
tion between zo/3 j and 21/35. 

Computa t ion  of Solutions.-The solution of a matrix game 
with m col~lmns and n rows of payoff entries amounts to the solu- 
tion of a system of linear inequalities in m + n + ~  unknowns, A's 
m weights, B's n weights and the minimax value. The system 
comprises n inequalities which express the A-weighted average 
payoffs as equal to or greater than the minimax value and m in- 
equalities which express the B-weighted average payoffs as equal 
to or less than the minimax value; in addition, the m + n  weights 
must be non-negative, reduced usually to fractional form with 
unit sum for each set, so that the weighted payoff sums become 
weighted averages without division. L. S. Shapley and R.  N. 
Snow have shown that any basic solution of such a system is 
characterized as the unique solution of a suitably chosen sub- 
system of linear equations. As a result, the solution (if unique) 
or the full set of solutions (if more than one exist) can be deter- 
mined by at most a finite number of arithmetic operations, but 
this number increases so rapidly, as the numbers m and n of rows 
and columns increase, that the solution of a large-scale matrix 
game by this method is formidable or impracticable. 

The solution of a pair of dual linear programs, which call for 
maximizing and minimizing linear functions of several variables 
subject to constraints given by linear inequalities or equations, 
is equivalent to the solution of a matrix game, and vice versa, as 
was shown by George B. Dantzig and by David Gale, H. W. Kuhn 
and A. W. Tucker (see T. C. Koopmans and others [eds.], Activity 
Analysis of Production. and Allocation). Hence, the "simplex" 
method devised by Dantzig for linear programming can be ap- 
plied to solve reasonably sized matrix games. Iterative pro- 
cedures for approximating game solutions were formulated by 
George W. Brown and John von Keumann to exploit high-speed 
automatic electronic computers. 

Games o n  a Square.-Imagine the finite array of payoffs of 
a matrix game replaced by an infinite array of payoffs, one for 
each point of a square O J f L Y  (see fig. I ) .  Let A choose a point 
X in the edge OM and, independently, B a point Y in the edge 
ON; then have A get from B the payoff attached to the point of 
intersection of the lines XX' and YY' perpendicular to OM and 
O'V. This is an infinite dual game "on a square." Fig. z presents 
an example: A and B divide the area OAVIJLKN, formed by the 
square OMLAr and two isosceles right triangles IMJL and LKN,  
by means of the lines XX" and YY" based on independent choices 
by A and B of X in 0121 and Y in O N ;  A gets the unshaded area, 

] wt. ) O  I T O  

show I I1 B 
/*A 

wt. / 0 20 I5  0 

show I I I1 B 

call ; I1 111 I11 IV 
i i - - 7 i i ,  

call I1 I11 I11 IV 
.......... 

0 
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P=o.z+ ( y  -0.6)~ if x = 0 . 8  and P = o . z - ( x - 0 . 8 ) ~  if y=0.6. 

B the shaded area. By direct calculation, taking OM =ON=one 
unit and OX = x, OY = y, the net payoff (A's area minus B's area) 
is found to be 

P= 4 x + 2 y + y 2 - ~ 2 - ' $ ~ y - 2 .  

A wishes to maximize P, B to minimize P (i.e., to maximize -P). 
By analogy v,ith a matrix 

Y a 

By choosing x=o.8.  A assures himself at least 0 . 2 :  since ( y -  
0.6 j 2  is never less than zero; while, by choosing y =0.6, B guards 
against losing more than 0.2, since - ( x - 0 . 8 ) ~  is never greater 
than zero. The claim that this point is a saddlepoint can also 
be verified by geometric reason- # 
ing. based on the fact that it is 
the critical position at which 
XX" and YY" bisect one another 
(in fig. 2 j . 

The solution in pure strategies 
possessed by the area-division 
game is exceptional. because 
games on a square. like matrix 
games. do not usually possess 
saddlepoints. In general. each 
player must "weight" the points 
in his interval. OM or ON, if FIG. 2.-AREA-DIVISION GAME. 

he is to do the best he can for  SHOWING SADDLEPOINT DIVISION 

himself. Such distributions of :irN;EXT FURTHER 

weights over an interval are 
known as probability distributions; they play a role analogous to 
that of mixed strategies in matrix games. Yet, even when both 
players employ probability distributions. the minimax theorem 
does not hold without some mild restriction on how the payoffs 
vary over the square. For the continuous case of payoffs without 
abrupt jumps, the equality of max-min and min-max was estab- 
lished by Jean Ville in 1938. 

game. a saddlepoint for a game 
on a square is at the intersection 
of a line XX' and a line YY',  for 
which the payoff at the point of 
intersection is equal to or less 
than every other payoff on XX', 
and is equal to or greater than x .  
every other payoff on YY' (see 
fig I )  (A saddlepoint is so 
called because it appears as an 
actual surface-saddlepoint in the 

EXTENSIVE GAMES-A POKER EXAMPLE 

X 

P u r e  Strategies.-The primary objective of the study of a 
game in extensive form is the analysis of the combinatorial struc- 
ture defined by the rules and its influence on the subsequent def- 
inition of strategies. This structure can be presented in the form 
of a branching diagram (of the sort exhibited in Table 111) in 
which the jurctures represent occasions at which a player or a 
chance mechanism (specified by the rules, such as cards. dice, 
etc.) is called upon to decide upon one of the several branches 
that continue the course of the play. These branches contain the 
state of information of the next player to act. If the branching 
ceases at any stage, the play is over and the payments specified 
by the rules are listed. 

Several junctures in the diagram may be prefixed with the same 
information for a single player (e g., in a card game. these may 
be situations that differ only in the unrevealed cards held by his 
opponents). For strategical purposes, a player must consider 
such junctures to be the same. since he cannot distinguish between 
tmo such junctures and hence cannot decide in advance to make 
distinct choices should one or the other occur in the course of play. 

three-dimensional graph of the M Y' L 
payoff over the square.) In the TEXT IYGAME FOR FURTHER ON A EXPLANATION) SQUARE (see 
area-division game (fig. 2 )  x =  
0.8. y = o 6 give a saddlepoint having payoff 0.2, since the net pay- 
off can be rearranged as: 

This means that the problem of formulating a pure strategy for 
a player is solved by listing all his junctures with distinct states 
of information and making a definite choice of a branch for each. 
Such a plan fulfils the requirements for a pure strategy set forth 
previously. 

Historically, the first result on games in extensive form was 
stated (for the game of chess) by E. Zermelo and given a complete 
proof by von Neumann. I t  applies to games with perfect informa- 
tion; that is, games in which a player is always informed of the 
complete previous history of the play. The theorem asserts that 
finite dual games with perfect information can always be solved by 
pure strategies without randomization. In other n-ords, there is 
al~vays a saddlepoint in the payoff matrix of such games. As re- 
gards chess, in particular, this means that exactly one of the follow- 
ing three alternatives is valid: ( I )  White has a pure strategy that 
wins, no matter what Black does; ( 2 )  both players have pure 
strategies that ensure at least a draw, no matter what the other 
does; (3) Black has a pure strategy that wins, no matter what 
White does. However, the theory gives no practical method for 
deciding which assertion is true. 

Behaviour  Strategies.-The lack of a solution in pure strate- 
gies for a general finite dual game means that a player must ran- 
domize his actions in some manner to obtain the amount due him 
(as measured by the minimax value) In the extensive form of a 
game, it is possible to introduce a method. alternative to that of 
mixed strategies, for varying his choices from contest to contest 
of the game in an undecipherable pattern. This method specifies 
by weights the long-run frequencies with which a player chooses 
the various alternatives presented to him in a given state of in- 
formation. Rather than using a chance mechanism to select a 
complete plan prior to the playing of a game. a player employs 
such a device throughout the play, at each occasion for choice, to 
select an alternative in accordance with weights he has chosen. 
Such a decentralized system of play, randomizing the choices for 
each distinct state of information in fixed proportions, is called a 
behaviour strategy, since these weights are the statistics of a 
player's behaviour that an external observer could gather from a 
long series of contests. 

Since the number of weights needed to specify a behaviour 
strategy is. in general. much smaller than the number of weights 
in a mixed strategy, it is useful to know when they produce the 
same results. H. W. Kuhn showed that a player can use either 
with equal success in any game with perfect recall; i.e., any game 
in which a player's state of information always includes every- 
thing he has done or known previously. Poker is a game with 
perfect recall and hence can be played effectively with behaviour 
strategies. Bridge, on the other hand, does not have perfect recall 
since each player is a pair of persons, neither of whom is informed 
of the other's hand. Since there can be no correlation betneen the 
selections made by the chance devices for different states of in- 
formation when a player employs a behaviour strategy. it is pos- 
sible that bridge players must use mixed strategies to achieve the 
minimax value. 

Simplified Poker.--A simplified version of poker is played by 
A and B mith a deck containing a large number of cards marked 
"high" (H) and "low" (L). First. each player "antes" four chips 
and is dealt a single card; the four possible deals are assumed 
to be equally likely. Then A has two options: to "see," or to 
"raise" by adding two chips to the pot. If A decides to see. the 
higher hand wins the pot and equal hands split the pot equally. 
If A decides to raise. B has three options: to "fold," to see by 
adding two chips to the pot or to raise by adding three chips to 
the pot. If B folds, A wins the pot (with no hands revealed). If 
B sees, the higher hand wins the pot and equal hands split the pot 
equally. If B raises, A has two options: to fold, or to see by add- 
ing one chip to the pot. If A folds, B vins the pot (with no hands 
revealed). If A '  sees, the higher hand wins the pot and equal 
hands split the pot equally. (This simplified poker adds the 
possibility of a raise by B to the tno-handed case [S= 2 1  of a 
simplified poker treated in von Keumann and Morgenstern, Theory 
of Games and Economic Behavior, pp. 211-219.) 

The possible sequences of choices by the players, independent 
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TABLE 111.-Simplijied Poker in  Extensire Form given in the right half of Table IV  (e.g., with information L4?4, 

player d assigns the "seeing" pure strategy 74 the, weight 6 and 

. - 
on a high card, the second (4. 6 or 7) gives the iimit on a low 
card. T o  compute the payoff to A when two of these strategies are 

Deal + A to {szse '&42 ("Id --t 4 
-r B to (see - + i h , o  -+-6 

[raise -r A to ,see + i 7 , 0  

games have been proposed. The solutions that they suggest are 
H contrasted in the following (highly simplified) problem from eco- 

nomics: Two sellers. A and B, in competition with each other. are 

assigns the "raising" pure strategies 76 and 7; the weights 2+4= 
6 ;  in common parlance this means that, in the long run, A sees a s  

I 
often as he raises upon being dealt a low card).  

1st stage / and stage / 3rd stage 1 4th stage 

contemplating a price cut of the same amount. Each knows that 
if they both sell at the same price they will divide the market 
evenly. while if one cuts his price and the other does not,  then the 
former will capture the entire market. If the total profits a t  the 
higher and loxver prices are known. this situation gives rise to  a 

3 

TABLE 1V.-Simpli-bed Poker 
(Optimal mixed strategies and optimal behaviour strategies) 

played. an  average is taken over the four terminal situations that 
can follow the four possible deals; e.g., when A plays 76 against 
74 for  B, the play ends in H7H7, X6X4, X6X7 or X6X4 and the 
corresponding entry is $(o) +3(4)  +$(- 6) +$(4) =$. (The 
unreduced payoff matrix would consist of nine rows and nine col- 
umns, labelled 44, 46, 47. 64, 66, 67, 74, 76. 77 . )  

T h e  weights listed are the only weights that achieve the mini- 
max value. Player A must play "bluffing strategies" (either 76 
or 77) one-half of the time, while B must decide to bluff one-fourth 
of the time. 

T h e  average behaviour imposed by these optimal mixed strate- 
gies upon a player with a given state of iniormatlon constitutes an 
optimal behaviour strategy. The optimal weights, so defined, are 

L4?4 -+ A -I32 2-2 -+/:t$t Zp4$ a L [L6?7 -+ A -+'X6X7 --t-6 
H iL7B7 --7 

L4T4 + A ,'L& -+ 0 ( X 6 X 4  -+ 4 

77 
. - - - -. - . 

6 74 

76 

A 2 2 2 : + I Z  

minimax = 9 

games. These solutions (starred in the top part of Table V) 
can be checked by verifying that unilateral changes in strategy are 
not rewarded. I n  the first game. the stability of the solution de- 
rives from the fact that a lone decision by either party to sell high 
would decrease his profit from two units to nothing. Although it 
is clear in this case that both sellers would benefit from an agree- 
ment binding each other to the higher price. this pattern is con- 
sidered unstable since either seller could increase his profit by 
unilateral action. I n  like manner, a cut by a single seller can be 
considered a (fictitious) coalition between that seller and the 
buyers of the market, but can be upset by lone action by the other 
seller to his advantage. Indeed, the dilemma posed by the first 
game consists of the instability. with respect to unilateral defec- 
tions. of each of the three possible two-party coalitions that may 
form among the two sellers and the market. 

Co-operative Solutions.- The co-operative theory of von 
Neumann and hlorgenstern for plural games (their general n- 
person games) is built upon these coalitions and introduces the 
possibility that the parties to an agreement may distribute their 
payments so as to maintain the coalition. The bottom part of Ta- 
ble V continues the analysis of the sellers' problem from this point 
of view. I t  lists for each of the four games the maximum assured 
profit for A and B acting together, for A alone and for B alone 
(e.g., the greatest profit -4 can assure himself in the fourth game is 
zero; to do this he holds to the higher price). The  co-operative 
theory suggests, for all four games, that ( I )  the sellers agree to  
hold to the higher price; ( 2 )  that each receive a t  least as much 

I? 6L1 -+ B -+{L6L6 2 ; -;X6X7 -+-6 ' L  L [L6?7 
L ,L7L7 --t 0 

symmetric two-party plural game. The top part of Table V lists 
of the actual cards held, are shown a t  the top of Table 111. The the payoffs for four of these games; in all cases, six units of  ~ r o f i t  

player to  act precedes, and his alternatives follow. each juncture. are available a t  the higher price, ~vhile the lower price, in the four 

The possible payoffs (listed as A's gain, since this is a dual game) cases. yields four. t~T0, zero and minus two units of profit re- 

are given when the play is over. The precise payoff that occurs spectively (negative profit is positive loss). The profits of A and 

is determined by the cards held, In the body of Table 111 ap- B in each of the four games are shown to the right of each pair of 
pears the complete branching diagram. taking account of the deal. prices (i.e., Pure strategies). 
Four-place symbols present the states of information. The first As a solution to the sellers' problem, the non-co-operative theory 

two symbols give the hand current bet of A ,  the last two of John Sash  suggests and proves the existence of  a pattern of 

symbols give the hand and current bet of  B. A11 are given as independent action in which there is no incentive for deviation by 

knolvn to the player is next to ac t ;  e.g., the symbol ?6L4 any player alone. '1s such, it is an extension of the minimax 
preceding B means that B is to act, not knowing ''1's card, but theory for dual games. price cut by each seller is a Xash equili- 
knolving that A has bet six chips. and B holds a low card and has brium point in each of the first three games, and if  both keep the 

bet four chips, For readp reference, the actual card held is listed higher price, the result is an equilibrium point in the last three 

below each question mark. Whenever the play ends, the payoff 
to  A is listed; if either player has folded. the symbol X is used TABLE V.-Pvice Cut Ezavzple 

Player / Information / Option / Weight 

6 
L4?4 {SZTse 6 

A 
L6?7 {E:d 2 

4 

(fold 
B 76L4 {see 

[raise 

Profits 
( 1 )  (2 )  ( 3 )  (4) 

A B A B A B A B 
3 3 3* 3* 3. 3' 3' 3' 

4 0 
2' 2' I* I* 

Maximum assured profit 

6 6 6 

to indicate that neither hand need be revealed. 
Certain terminal situations (starred in the table) will never 

occur in rational play; e.g., player A mill never see in the second 
stage while holding a high card since he stands to win a t  least as 
much (and sometimes more) by raising. Similar arguments ad- 
vise both players to bet the limit a t  every juncture where they 
hold a high card. Reduced in this manner. a pure strategy for 
either player consists merely of how high he should carry his bet 
on a low card. These pure strategies are listed as two-place sym- 
bols to  the left and above the payoff matrix in the left half of 
Table IV. The first number ( 7 )  gives the limit a player will bet 

Prices 

A B 
high 
low 

low high 
low low 

Coalition 

A with B 
A alone 
B alone 
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from the coalition as by independent action; (3) that the remain- 
der be distributed in some manner between them (e.g., in the sec- 
ond game, each seller surely receives one unit and the four addi- 
tional units are divided in an unspecified manner). No mode of 
distribution is singled out, because even though one seller may pre- 
fer one division to another, he cannot enforce it by a unilateral 
change of his strategy or his allegiance. On the other hand. every 
other distribution of the profits is less advantageous to the collec- 
tive interest of the two active parties, the sellers. In general. the 
stability of a co-operative solution derives from these two sources: 
internal consistency and external domination. 

In  1953 D. B. Gillies showed that a sizable swath of plural 
games possess co-operative solutions. 

S imple  Games; A Power  Index.-The co-operative theory 
has a political aspect when the only prospects of a coalition are 
to win or lose; this is the case in voting systems, such as legis- 
latures, committees and voting stockholders. Such games are 
called simple, and the only t a o  possible outcomes, win or lose, 
for the coalitions are indicated numerically by one and zero. L. S. 
Shapley proposed an a priori numerical indicator of the relative 
equities of the players of any co-operative game, which is easily 
calculated for such a situation. This power index measures the 
average contribution of a player to the coalitions to which he 
might belong. taking account of the order in which the members 
join the coalition; e.g., a participant in a simple game contributes 
to a coalition only if his entrance changes it from a losing to a 
winning coalition " 

As representative of this class, consider a four-man committee 
composed of a chairman, with three votes, and three other mem- 

TABLE V1.-Committee Voting Example 
- - - r voting I 24  ~osslble orders I 

First A A A A A A b b c c d d b b c c d d b b c c d d  
Second b* b* c* c" d* d*A*A*ii*A*A*A* c d b d b c c d b d b c I Thlrd 1 c d b d b c c d b d b cA*A*A*A*A*A*d c d b c b 
Fourth d c d b c b d c d b c b d c d b c b A*A*A*A*A*A* I 

hers, with one vote each. A simple majority of votes wins, while 
ties are considered as a loss for both sides. The 24 possible se- 
quences in which the members might vote are listed in Table VI;  
the chairman is denoted by A and the three ordinary members by 
b, c and d. The pivotal player, the first to complete a majority 
in each voting order, is starred in each column. Since the chair- 
man is pivotal three-fourths of the time, his power index is 7 j%. 
The ordinary members share the remaining fourth equally and 
have as indices 8+%. Thus the voting ratio of 3:1 results in a 
power ratio of 9 :  I in this simple game. 
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ences Relating Gante Theory to Decision Theory and Eco+zoiizetrics: 
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GAMETE, in biology the name given to the special cells set 
apart in most plants and animals for sexual reproductive pur- 
poses. (See SEX.) 

They are usually of two kinds: ( I )  the ovum, which is large, 
stationary and heavily laden with food materials (yolk) ; and (2) 
the spermatozoon or (in plants) spermatozoid, which is small, 
actively motile and, in all animals except the Arthropoda (insects, 

spiders, crabs, etc.) and nematode worms, consisting of a head of 
nuclear material (see CYTOLOGY) and a long vibratile tail. In  the 
higher plants (conifers and flowering plants) and in many fungi 
this element is much modified (see PLANTS AND PLANT SCIENCE), 
but in most of the lower plants the spermatozoid closely resembles 
the animal spermatozoon. 

In  some Algae (q.v.), both gametes are spermatozoonlike; and 
in certain Algae and Protozoa the whole organism acts as a gamete. 
The two gametes, in all the above cases, fuse to  forrn a zygote, 
which develops into the adult organism. 

An organism producing ova is said to be female; one producing 
spermatozoa, male; one producing both. hermaphrodite. (See 
SEX ; HEREDITY ; CYTOLOGY ; HERXAPHRODITE ; EMBRYOLOGY). 

GAMETOGENESIS, in embryology the name given to an 
abnormal form of egg fertilization caused by the entrance of a 
number of spermatozoa into the ovum instead of one as in normal 
fertilization. A corresponding number of male pronuclei are 
formed, and the subsequent development, if i t  takes place at  all, 
is abnormal. 

The spermatozoa and ova are called the gametes. I n  the Ar- 
thropoda, selachians. amphibians and mammals the reproductive 
organs can admit of several spermatozoa normally entering the 
ovum. but of these only one forms a male pronucleus, the rest 
being absorbed. 

(See EMBRYOLOGY ; HEREDITY; SEX.) 
GAMING AND WAGERING: see GAMBLING AND BET- 

TIKG; HORSE RACING AND BREEDING. 
GAMMA-RAYS (written -prays) are electromagnetic radi- 

ations of very high frequency emitted by radioactive bodies (see 
RADIOACTIVITY. ARTIFICIAL; RADIOACTIVITY. NATURAL). These 
radiations have wave lengths from 3X to o.ooj A ( I  A =  I ang- 
strom unit= I XIO-? cm.).  They are the shortest waves of the 
electromagnetic wave spectrum. They are similar to  and have 
the same general properties as X-rays, except that they are of 
higher frequency and more penetrating (see X-RAYS, NATURE OF). 

(J. D. SN.) 
See Eastman Kodak Co., Radiography of Materials (1943). 
GAMUT, a term in music used to mean generally the whole 

compass or range of notes possessed by an instrument or voice 
(from the Greek letter ga?nrna, used as a musical symbol, and ut, 
the first syllable of the mediaeval hymn. Sanctus Johannes). His- 
torically, however, the sense has developed from its stricter musi- 
cal meanlng of a scale (the recognized musical scale of any period), 
originating in the mediaeval "great scale," of which the invention 
has usually been ascribed to Guido of Arezzo (9.v.) in the 11th 
century. The whole question is somewhat obscure, but,  in the 
evolution of musical notation out of the classical alphabetical sys- 
tem, the invention of the mediaeval gamut is more properly as- 
signed to Hucbald (d. 930). In  his system of scales the semitone 

n 
was always between the and and 3rd of a tetrachord, as G, A, bB, 
C, so the t; B and 4 F of the second octave were in false relation 
to the b B and the 6 F of the first two tetrachords. To  this scale 

A 

of four notes G. A, b B, C were subsequently added a note below 
and a note above which made the hexachord with the semitone be- 

A 

tween the 3rd and 4th both up and down, as F ,  G, A. b B, C, D. 
I t  was at a much later date that the i th ,  the leading note in modern 
music, was admitted into a key, and for this the first ta-o letters of 
the last line of the above-named hymn. Sanctzts Jolzannes, would 
have been used, save for the notion that as the note Mi was a semi- 
tone below Fa, the same vowel should be heard at  a semitone be- 
low the upper Ut, and the syllable Si was substituted for Sa. 
Long afterward the syllable Ut \+-as replaced by Do in Italy. but it  
was retained in France; and in these two countries, with whatever 
others employ their nomenclature, the original Ut  and the sub- 
stituted Do stand for the sound defined by the letter C in English 
and German terminology. The literal musical alphabet thus ac- 
cords with the syllabic : 

A B C D E F G 
La, Si, Ut or Do, Re, I Fa, Sol. 

In Germany a remnant of Greek use survives. A was originally 
followed in the scale by the semitone above, as the classical MesE 
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was fol lo \~ed by Paramese; and this note. namely b B, is still called 
B in  German. English 2, B (French and Italian Si) being repre- 
sented by the letter H. The gamut which, whenever instituted, did 
not pass out of use until the 19th century, regarded the hexachord 
and not the octachord, employed both letters and syllables. made 
the  former invariahle ~vhile changing the latter according to key 
relationship and acknowledged only the three keys of G, C and 
F. 

(See also ~ I U S I C A L  N ~ ~ ~ ~ ~ ~ x . )  
GANDA, a Bantu tribe of east equatorial Africa. The 

Hamitic invaders. while remaining the light-skinned aristocracy. 
were much more absorbed by the local Bantu ~ ~ h o  form the 
peasantry. Apart from this distinction of skin colour there is not 
much to distinguish the aristocracy from the peasantry (bakopi )  
in physical appearance. though there is in speech, and class distinc- 
tion is no longer an ethnic one. 

T h e  hair of the Ganda people is thick and woolly and is kept 
short. and the Ganda alone among the surrounding Bantu tribes 
do not mutilate their persons in any way. Bracelets of iron, 
copper and ivory are worn but otherwise the people are not ad- 
dicted to personal adornment. They cover the whole body from 
chest to ankles with robes of bark cloth, the manufacture of which 
is an important i n d h t r y .  

They live in large circular huts, divided by many partitions and 
thatched with unusual care and skill. The ~valls and partitions are 
covered with a characteristic reed work. and every home of im- 
portance has attached to i t  a series of neatly kept courtyards 
surrounded by high fences of reed ~vork .  A number of these resi- 
dences surrounded by luxuriant gardens go to form a loose settle- 
ment.  of which the market place is the conspicuous feature. The 
houses of the peasantry are simpler. of smaller dimensions and of 
ruder structure. Broad roads. carried over swamps by solid 
causeways. radiate from the capital to the villages of chiefs. 

T h e  Ganda are skilled watermen and maintain a large flotilla 
of war canoes. Their canoes are in remarkable contrast to the dug- 
outs of most of their neighbours. their keel, false prow and sewn 
boards suggesting an Indonesian origin. 

Their weapons consist of thrusting spears. a club which is used 
for war and executions, an oval shield of wickerwork with a cen- 
tral boss of ~vood or iron. Children use bows and arrows. They 
manufacture good pottery and artistic mats. and have a variety of 
musical instruments including the xylophone, flutes. harps, horns 
and drums. The drums of the kabaka or king are a tribal property 
and each is individually named. special drummers being detailed 
by chiefs for monthly duty. 

Though they keep the usual domestic animals (their cattle being 
mostly of the short-horned. humped variety),  they are essentially 
agriculturalists. the banana and sweet potato being che staple crop 
though a few cereals are also raised. All land except the clan 
burial grounds is the property of the knbaka,  and individual hold- 
ings which are culti\rated by a man's wife are granted him by his 
chief or directly by the kubaka. 

The  clans are totemic and exogamous, have each certain social 
and political functions and are graduated in social status and 
prestige by various factors which are not constant. Certain clans 
are debarred from presenting a prince as candidate to the throne. 
Clans and their subdivisions have their separate estates (butuka)  
which are the clan burial grounds in charge of clan functionaries 
called butaku, who among other duties have to select the male 
and female life servants of the kabaka. 

Inheritance is patrilineal and the heir is one of the sons of the 
deceased. who is selected after the funeral by his brothers and sis- 
ters. IVives are not inherited but live as widows (with consid- 
erable licence) in separate huts built for them by the heir. Po- 
lygyny is usual. and blood brotherhood is a widely practised 
institution. 

Society is elaborately organized on a feudal system. a t  the cen- 
tre of nhich is the kabaka a h o  exercises direct and absolute rule. 
H e  is assisted by three ministers, the katikivo or chief executive, 
the  m z ~ l a n z ~ ~ z z  or  chief justice and muwanika  or treasurer, and a 
variety of lesser officials including his naval and military com- 
manders in chief. These ministers are also members of the lukiko 

or council, which consists of the chiefs of the 2 0  saza or counties 
into which the country is divided. together with three notables for 
each county and six additional men of importance for the king- 
dom-all nominated by the kabaka.  The  functions of the lntkiko 
are judicial. administrative and advisory. Each county is in charge 
of a chief appointed by the kabaka who assigns him estates on 
appointment, but neither these nor the chieftainship are heredi- 
table and are held solely a t  the kabaka's pleasure. The counties 
are subdivided into approximately ten districts each called gom- 
bolola under district chiefs subordinate to the county chiefs. and 
these district chiefs have a varying nuillber of petty headmen or  
mirz~kn under them. The peasants are tenants a t  will of the land- 
holders, to whom they owe allegiance and service, including the 
maintenance of roads, personal labour, taxes and military obliga- 
tions. 

Through all the hierarchy of chieftainship the same state and 
similar functionaries are maintained as a t  the royal court. and 
judicial procedure prescribes that with certain exceptions trials 
shall start a t  the lowest court and reach the luk iko  by a series of 
appeals or con~mitments. 

The kaboka's mother  has a very important position in the con- 
stitution. 

Their religion combines ancestor worship with the worship of 
a number of natural phenomena. such as Ki~vanuka the lightning, 
hlusisi the earthquake. Kazoba the firmament was the nearest 
approach to a high god, but such a conception is probably subse- 
quent to Mohammedan and Christian influence and is not earlier 
than the comparatively modern deity Katonda. There is a caste 
of priests and diviners called Bnmandwa, and virgins were dedi- 
cated as brides to the nature deities. 

Srr  E. Hornell, "Indonesian Culture in East Africa," Man, i (1928) ; 
Sir H. H. Johnston, T h e  Uganda Protectorate (1902) ; J .  Roscoe, T h e  
Baganda (1911). (J .  H. D.) 

GANDAK, a river of northern India. It is formed in the 
Nepal Himalayas by the union of the waters of the Kali Gandak, 
Buria Gandttk. Trisuli, etc. The united stream, a t  first called 
Trisulganga. flows south\vest until it reaches Indian territory, 
 here it turns southeast across the Gorakhpur district of Uttar 
Pradesh, and then between the Champaran and Saran districts of 
Bihar. I t  falls into the Ganges opposite Patna, after a 475-mi. 
course. I t  is a snow-fed stream, its floods endangering the sur- 
rounding plains. 

The LITTLE GANDAK rises in the Nepal hills, enters Gorakhpur 
district about 8 mi. W. of the Gandak and joins the Gogra just 
within the Saran district of Bihar. 

The BURHI (or old) GANDAK also rises in the Nepal hills, and 
runs roughly parallel to  and east of the Gandak, of which it rep- 
resents an old channel, passing Muzaffarpur and joining the Ganges 
nearly opposite to Monghyr. I t s  principal tributary, the Bagh- 
mati, rises in the hills north of Kathmandu, flows southward 
through Tirhut and joins the Burhi Gandak close to Rusera. 

GANDAMAK, a village of Afghanistan, west-southwest of 
Jalalabad. on the road to Kabul. 

On the retreat from Kabul of Gen. William Elphinstone's army 
in 1842, a hill near Gandamak was the scene of the massacre of 
the last survivors of the British force by the Afghans. 

A treaty was signed there in 1879 with I-akub Khan, recognized 
by the people of Kabul as amir. H e  ceded to Great Britain the 
Kurram valley and the Pishin and Sibi areas, and the control of 
the Khyber and Michni passes was also assumed by the British. 

(See AFGHAXISTAN : History.)  
GANDHARA, a region of ancient India. now in northwest- 

ern Pakistan, corresponding to the vale of Peshawar, with ex- 
tensions into the loxvcr valleys of the Kabul and Swat rivers, and 
the eastern plain of the Indus northwest of Taxila. 

Gandhara appears in the inscriptions of the Achaemenid rulers 
of Persia. The region probably came under their influence during 
the reign of Cyrus the Great ( -559-530 B.c.) , although records only 
exist from the time of Llarius 1 (522-486 B.c.). Herodotus con- 
firms the inscriptions and mentions the presence of Gandharans in 
the army of Xerxes. 

I n  Indian sources references to Gandhara and its inhabitants go 
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back to the Rigveda and Brahmana literature; the early Buddhist 
texts also contain many references. Taxila is mentioned as the 
capital and as a great centre of learning. Pushkalavati (modern 
Charsadda) is also sometimes mentioned as the capital. The ruler 
of Taxila submitted (327 B.c.) t o  Alexander the Great. Later 
Gandhara became a province of the Slauryas and thereafter was 
ruled successively by Indo-Greeks. Sakas and Parthians. The  
monuments of Gandhara have been famous for more than a cen- 
tury;  excavations were carried out by the archaeological survey 
of India a t  Taxila and in the vale of Peshawar. 

From the 1st century A.D. Gandhara became the centre of a 
flourishing school of sculpture and architecture. The origins of 
this sch6ol have been much disputed, but it contained both Indian 
and Hellenistic (or Roman) elements. The former \%.ere largely 
associated ~ v i t h  the spread of Mahayana Buddhism. while the latter 
owed their introduction to the extensive trade of the Parthians 
with the Mediterranean: and their development to the Kushans. 
The earlier view that the art  style arose from the Greek dynasties 
in Bactria and northwest India appears to be incorrect. The  
Gandhara school lasted, a t  least locally, until the hluslim invasions 
in the 7th and 8th centuries. The architecture is mainly of stone, 
frequently adorned with sculpture in either schist or stucco. The  
monuments take the form of Buddhist stupas and monasteries, 
often of locally developed varieties. The sculptures are almost en- 
tirely Buddhist: many of the details and motifs find close parallels 
in the contemporary art  of Rome. See INDIAN ART: Gandltara 
(Gveco-Buddhist)  Sculpture. 

BIBLIOGRAPHY.-Sir -4. Cunningham, T h e  Ancient Geography o f  
India, ed. b y  S. Majumdar (1924);  Sir John hfarshall, Taxila, 3 vol. 
(1951), Buddhist Art o j  Gandhara (1960) ; H .  Deydier. Contribution 
ci l ' i tude de  l'avt du Gandhara (1950) ; H .  Ingholt and I. Lyons, Gaizd- 
haran Art  i n  Pakistan (1937). (F. R. A,)  

GANDHARVA, ( I  j in Vedic Hindu mythology a celestial 
spirit of the highest sky. though in the Avesta he \\-as a dragonlike 
monster. Gandarewa, dm-elling in the sea. the abode of the white 
Haoma (see SOMA\. But he was soon multiplied into a class 
of minor deities with various collecti\-e functions. Gandharva's 
union with the Apsaras (9.v.) typifies marriage. and they are 
parents of the first men. H e  is also a herbalist. Later, the Gan- 
dharvas preside over battles, the most popular being Tumburu, the 
"tambour" IT-ho leads them to watch those of men. 

Gandharvas have their own breed of horses, their OWTI land, lo- 
cated on both sides of the Indus, suggesting Gandhara. while 
Takshila and Pushkalavata were in Gandharva-desa and 
Gandhara-desa respectively. But Gandharva-nagara-"town"-is 
sometimes spoken of as a real city and sometimes as only a mirage. 
( 2 )  I n  Hindu law a ga~zdharua marriage is informal, based on mu- 
tual consent. 

See A. .%. Macdonell, Vedic  Alythology (Strasbourg, 1897) ; E. W. 
Hopkins, Epic Mytho logy  (Strashourg. 191 j )  . 

GANDHI, MOHANDAS KARAMCHAND (1869- 
1948), Hindu nationalist leader, was born on Oct. 2.  1869. at Por- 
bandar in western India of a Hindu family with official traditions. 
His father was chief minister of one of the Gujarat states. IVhen 
18 years old Mohan was sent by his family to study  la^^ in London. 
and there he remained for more than three years, being called to 
the bar in 1891. 

I t  is significant that on the voyage to England he nearly starved 
himself, having promised his mother that he would eat no meat. 
Though refusing to break his promise in spite of the inconvenience. 
he was not then a convinced vegetarian: but he read vegetarian 
writings in London and became an  active member of the Yege- 
tarian society. This led to a lifelong study of diet and personal 
hygiene, on which he   rote books. There can be no doubt that his 
careful personal regimen was largely responsible for the vigour of 
mind and body which he retained! in spite of a poor physique, to  
the end of his life. 

LVhen he returned to India, although professionally qualified) he 
was self-distrustful and made little headway as a lawyer until 
he was called to South Africa in 1893 by an Indian firm in that 
country. 

I n  South Africa he became aware a t  once of the disabilities un- 
der which the Indians were suffering. Within a few years he was 

drawn so completely into the struggle far  political rights that he 
gave up what had become a lucrative legal practice and undertook 
a drastic course in brahmacharya, or self-discipline. in order to  
devote his \Thole energies to public work. From the time of the 
formation of the Natal Indian congress in 1894 the agitation grew 
stronger year by year. At one stage in the struggle Gandhi and 
his friends. including several non-Indians. started a self-supporting 
colony. called Tolstoy farm, in order to free themselves for dis- 
ciplined public activity without dependence on the  ordinary life 
of the community. 

I n  the forming of his social convictions Gandhi mas powerfully 
influenced by the writings of John Ruskin and Leo Tolstoy and 
also by an Indian poet. Raychandbhai. though the  deepest influ- 
ences of all were from the Bhagavndgita and the S e w  Testament.  
He  became convinced that the good life was liie lived near the soil. 
with a minimum of dependence on machines. H e  himself learned 
the arts of farming. cooking, nursing. sanitation and teaching. H e  
taught his olvn four sons. 

I n  the course of the fight with the South African government, 
he and his wife and companions suffered arrest and imprisonment, 
and he Tvas assaulted on one occasion by Europeans upon landing 
after a visit to India and on another by Indians. some of \Thorn 
could not understand his insistence on always thinking the  best 
of the "enemy." Once. a t  least. he refused to proceed x i t h  the 
movement of resistance to the government. when he salv that i t  
had other peculiar difficulties to face. Sloreover. both during 
the South African IVar of 1899-1902 and the  so-called Zulu 
rebellion of 1906 he organized ambulance corps; for a t  that time 
he believed that the British empire Tvas essentially beneficent, 
and he considered it his duty to assist to the utmost in times of 
stress. 

The climax of the South African struggle came in 1913. X series 
of repressive measures. culminating in a demand that every Indian 
seeking to live in the Transvaal register himself. was met  by re- 
peated crossings of the Transvaal border by groups of Indians. 
Finally. a body of more than 2.000 Indians. many of them unlet- 
tered coolie labourers. follo17-ed Gandhi over the frontier. The 
unfailing forbearance, courtesy and restraint of leaders and fol- 
lowers Tvas too much for public opinion. and a commission TVBS ap- 
pointed which reported in favour of the repeal of most of the 
obnoxious acts. 

Gandhi also won the respect of Gen. Jan Smuts. who a t  the be- 
ginning had done his utmost to crush the movement. I n  1914, 
feeling that he \Tas no longer needed by the Indian community in 
South Africa. he returned to India. 

Gandhi was already convinced that India was ripe for home rule. 
or  Su'nraj (self-rule) as i t  was usually called a t  that time. -4s 
soon as he had a l lo \~ed himself a year's probation. enjoined by 
his mentor, the Indian statesman G. K. Gokhale. Gandhi threw 
himself actively into the work of the Indian Sat ional  Congress 
party. 

I n  South Africa he had organized nonviolent resistance to the 
government and had formed the conviction that war or re\-olution 
is always wrong and that when changes cannot be achieved by 
persuasion and constitutional agitation alone, nonviolent forms of 
direct action must be attempted. So. too. during the first few 
years of his residence in India, he and his friends organized corpo- 
rate Satyagraha, or soul force, as a remedy for social and political 
injustices in various parts of the country. Finally. after the 
pron~ulgation of the Rolr-latt acts in the spring of 1919. ~ ~ h i c h  gave 
the government extraordinary poviers to suppress the unrest that 
at the time n a s  widespread in the Punjab, he called on his fol- 
lo~vers to withdrax from all government appointments and in- 
stitutions. even from schools and colleges. and to undertake mass 
civil disobedience against the go\-ernment. 

S o t  all his follovvers. however, understood his insistence on non- 
violence; and when outbreaks of violence occurred he called off 
the movement and underxwnt personal penances. JYhen hundreds 
of people who had gathered in .-\mritsar to attend a prohibited po- 
litical demonstration were shot down in April 1919. Gandhi called 
the government "satanic"; but he confessed that he himself had 
committed a "Himalayan blunder" in failing to perceive that  the 
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people were not yet sufficiently disciplined to remain nonviolent 
in the face of severe provocations a-hen the policy of nonviolence 
was once launched. On three separate occasions the movement 
broke into violence and each time he called it  off. to the exaspera- 
tion of many of his associates. Finally. in 1922. he was arrested 
and sentenced to six years' imprisonment. The bearing of both 
judge and prisoner a t  the trial created a profound impression. 

At the beginning of 1924, following an operation for appendi- 
citis. he was released. 

Between 1918 and 1922 Gandhi had done his utmost to produce 
an accord between the Hindu and Moslem communities; in fur- 
therance of this purpose he actively supported the Moslem agita- 
tion for preserving the Turkish Khilafut ,  as the symbol of the 
unity of Islam. While he was in prison, relations between the two 
communities deteriorated and there were communal riots in a 
number of towns. 

Accordingly, in Sept. 1924, he undertook a three weeks' fast a t  
Delhi, hoping thereby to induce Hindus and hfoslems to come to a 
better understanding. For a time the fast seemed to have achieved 
its object but before long conflict broke out again. 

In  1925. being out of sympathy with the desire of most Congress 
leaders to enter the new legislatures set up under the Montagu- 
Chelmsford reforms of 1919. Gandhi retired from active politics 
and announced his intention of observing a year's political silence. 
I n  fact he did not return to full political leadership for three or 
four  years. During this period he was constantly at work in the 
villages of India urging the people to take up hand-spinning in 
order to break free from their dire poverty and dependence on 
shoddy. town-made goods. and also urging them to abolish the 
evil of untouchability. At every village meeting that he addressed, 
if he found that the organizers had divided it into two sections, 
one for caste people, the other for untouchables, he would always 
sit among the untouchables to speak; and he had welcomed un- 
touchables to  his ashram or  settlement a t  Sabarmati soon after his 
return to India. 

H e  also fought against the drink and drug-taking habits of the 
people; he urged them to tend their cattle properly; he  constantly 
taught good will between the religious communities and in other 
ways sought to promote the well-being of the myriad villages in 
which 90% of the people of India live. Throughout his public 
life in India. whenever he saw a barrier in the way of immediate 
political action, he turned to what he called "the constructive pro- 
gram" in faith that he was thereby preparing the country better 
for the next struggle for freedom. 

I n  1927 the British government appointed a parliamentary com- 
mission to consider whether India was ready for another instal- 
ment of self-government. This commission, led by Sir John 
Simon, was met in India by a widespread boycott, and an attempt 
was made to organize an all-parties reply to  the commission in the 
form of an Indian-drafted dominion constitution. But the younger 
generation, led by Jawaharlal Yehru (9.v.) and Subhas Chandra 
Bose. had made up their minds for full independence. One section, 
impatient with the slow progress of the government and with the 
frustrations and persecutions arising from alien rule, broke loose 
from the Congress methods of action and started a campaign of 
violence. This brought Gandhi back into political activity. The 
Congress resolved that, as the government would make no prom- 
ise of immediate dominion status; a new campaign of civil dis- 
obedience must be launched, and Gandhi was put in charge. He  
resolved to defy the government's salt n~onopoly. Accordingly, 
in April 1930, he walked all the way from his ushvam near Ahmeda- 
bad to the sea a t  Dandi. and there he and his followers made salt 
from the sea. This salt march had an extraordinary effect in the 
country and before long many thousands of his followers were in 
jail for breaking various laws; finally Gandhi was himself impris- 
oned again. 

During this imprisonment the government called a round-table 
conference in London, which was attended by a number of Indian 
moderates. I t  took such long strides toward self-government that, 
on their return to India. the chief delegates persuaded Gandhi, 
who had been set free, to meet the viceroy, Lord Irwin; and after 
prolonged talks between Gandhi and Irwin the Delhi pact was 

signed on March 5 .  1931. 
A few months later Gandhi attended the second round-table 

conference. but the British government had changed and this con- 
ference achieved nothing. On Gandhi's return to India he and his 
followers were arrested. During 1932 once again all the Congress 
leaders were behind prison bars. 

Before the end of that year, when the MacDonald communal 
award was published, giving the untouchables or depressed classes 
separate political representation, Gandhi, in jail, started a fast 
unto death. He could not tolerate the idea of the perpetual sepa- 
ration of the untouchables from the rest of the people. Hindu 
and depressed-class leaders gathered round his bedside, and in 
a few days a compromise was accepted which for a period of years 
reserved many places for the depressed classes in the legislatures, 
but voting was to be in joint constituencies. 

The next year Gandhi was released and he gave his main energies 
to work for the untouchables, for whom he coined the new name 
of Harijans or children of God. His weekly paper was published 
under this name for the rest of his life. During the next few years 
he undertook several more fasts in the interests of communal tol- 
erance and the rights of the depressed classes. For Gandhi a fast 
signified his willingness to suffer for the cause that was close to his 
heart and at the same time was undertaken as an act of self- 
purification. 

When \ITorld \Irar I1 broke out, Gandhi was prepared to  offer 
moral support to Great Britain. but he fell into line with his Con- 
gress colleagues in insisting that there could only be full co- 
operation from India if they were assured that one of the fruits 
of a British victory would be full freedom for India; and no such 
promise was forthcoming. 

By 1940 the Congress had become completely estranged, and 
Gandhi started an individual civil disobedience movement, assert- 
ing the right of Indians to declare themselves in opposition to the 
war. He declared, however, that he did not wish to embarrass the 
British in their struggle. I n  1942 Sir Stafford Cripps, on behalf 
of the go17ernment, made an effort to break the deadlock; but his 
proposals, although they assured freedom when the war was over, 
no longer met the Congress demand and Gandhi described them as 
a "~ostdated cheaue." 

In 
July 
upon 

Aug. 1942 the Congress leaders endorsed a demand made in 
for an immediate transfer of responsibility and were there- 
arrested u i th  thousands of their followers. Gandhi held the 

British government responsible for the turmoil that follomed in 
the early autumn of 1942 and. being unable to induce the govern- 
ment to change its policy, he fasted for three weeks while he was 
being held in detention in the spring of 1943. The government, 
however. was unmoved. I n  Feb. 1944 Mrs. Gandhi died in deten- 
tion and Gandhi, after a serious illness, was released a few months 
later. 

After his release Gandhi's first effort was to come to an under- 
standing with Mohammed Ali Jinnah. the leader of the Moslem 
league, who was demanding, in the name of the 90.000 ooo Mos- 
lems of India, the establishment of an independent 3loslem state, 
to be called Pakistan. But the Gandhi-Jinnah talks proved un- 
fruitful. When the Congress leaders were released, after the con- 
clusion of the war, Congress and the Moslem league continued to  
drift apart. 

LVith the advent of the Labour government in Britain. Indian 
nationalism entered its last phase. After a cautious beginning the 
new government indicated its willingness to transfer power in 
India completely, and three cabinet ministers visited India to  
negotiate a final settlement. 

The question still remained: was it  to be one free India or two? 
Gandhi ~qithstood division to the end, insisting that Hindus and 
Moslems Mere one people. But the tide a t  the moment was flowing 
the other way. In  the summer of 1946 terrible killings between 
the communities broke out in Calcutta and quickly spread to East 
Bengal, then to Bihar and later to other areas. especially the Pun- 
jab. Gandhi spent months during the winter of 1946-47, a t  the 
age of 7;. tramping barefoot from village to village in Bengal, and 
later visiting the affected districts of Bihar and the Punjab, re- 
minding the people that the God whom they worshipped under 
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various names was the same God, that their real interests were 
identical. and urging the minority community to cast out its fears 
and the majority to win back the minority by rebuilding their 
ruined homes. H e  and his helpers had a large measure of success 
but a section of the political leaders of both the Hindu and Mas- 
lem communities opposed them. 

I n  the spring of 1947 the Congress leaders agreed to the division 
of India.  though Gandhi himself still disapproved. The date for 
independence and for the division was fixed for Aug. I j. T n o  days 
before that date Gandhi. having reached Calcutta. entered into 
a pact with H .  S. Suhrawardy, who was the prime minister of 
Bengal until its partition. an active member of the lIoslem league 
and one of Gandhi's most outspoken critics a few months previous. 
H e  was deeply distrusted by the Hindus of Bengal: but the de- 
termination of the two men to act together for the peace of Cal- 
cutta and Bengal had an almost miraculous effect. Instead of 
bringing fresh massacres to Calcutta. as had been widely antici- 
pated. Aug. I j was a day of general rejoicing and fraternization 
all over the city. throughout eastern India and also in Deihi and 
else~vhere. 

A felt- disappointed Hindus tried to break the peace a fortnight 
later:  Gandhi immediately began a fast and within five days all 
parties in Calcutta promised to work together for peace. 

As soon as he had recovered from his fast. Gandhi hurried to 
Delhi. for in the northwest the division of the Punjab had caused 
fresh outbreaks of violence. Unspeakable horrors Tvere committed 
against the minority communities on both sides of the new fron- 
tier. and millions of people viere fleeing in terror to the safety they 
hoped to find beyond the frontier. Delhi itself mas slvept into the 
flames of hatred and terror. 

For four months Gandhi, living in Delhi and sometimes visiting 
the adjacent districts of the Punjab. did his utmost to fight against 
the violence and fury that surrounded him. Many Hindus and 
Sikhs. who had lost their relatives and their property in the west- 
ern Punjab. were bent on revenge and resolved to turn all XIoslems 
out of India. 

Gandhi confessed that his lifelong teaching of nonviolence had 
not affected the people as he had believed; but he fought on daunt- 
lessly. still in-isting that,  n-hatever might be happening in Pakistan. 
in India all communities must have equal rights-it must be a 
land for all. 

I n  the middle of Jan. 1938. seeing that even the capital city of 
Delhi n a s  still unsafe for l loslems. he once again undertook a fast, 
and n-ithin a fen. days all the Delhi leaders had entered into a 
solemn agreement that they would welcome their Moslem neigh- 
bours back to their homes. But a small fringe of Hindus was not 
to be convinced. They s a x  that. so long as Gandhi lived. India 
could never become a Hindu-dominated state. Accordingly. on 
Jan. 3 0 .  1948. ten days after his fast. as he R-as walking to his 
daily prayer meeting in the garden of Birla house. Delhi. he was 
fatally shot by a Hindu extremist. 

Gandh i ' s  Teaching.- Gandhi may be remembered, first and 
foremost, as a prophet of nonviolence in an age that saw t ~ o  ~vorld 
wars: as a man n.ho identified himself a t  all times with the poor 
and the disinherited. qe\-er abandoning his exacting standards of 
personal self-discipline even when he was the acknonledged leader 
of the nation and the idol of millions; or perhaps most of all as a 
man who asserted the validity of moral principles (especially the 
principle of t ru th)  and their application to public life in all cir- 
cumstances. even when the application of principle was manifestly 
against the immediate interest of his party or nation. He would 
not allon that any plea of expediency could justify a deviation 
from truth. 

I t  is significant that he called his own autobiography Tile Story 
of .Tly Ezperi?rle?zts TT7itiz Trzlth; and. indeed. it is no ordinary 
biography a t  ail, for it omits many important incidents and con- 
centrates on those experiences 15-hich had led him to some fresh 
insight into truth.  

I t  n-as often said that Gandhi was a religious man. a saint who 
had strayed into politics. But he himielf said that he was a 
politician ~ h o  was trying to become a saint. Yet it is true that  
he was fundamentally a religious man. Kothing would induce him 

to abandon his two regular times of open prayer, held about 3 :30 
A . U .  and 5 or 6 P.M. H e  might add to them but he  would not ex- 
cuse himself from them. In  addition. whenever he was alone (ex- 
cept during sleep the anlourit of such times n a s  very small) he 
spent much time in meditation and prayer. Although to the end 
of his life he used certain Hindu forms of prayer and had great 
faith in the efficacy of repeating certain set forms. yet the essence 
of his religion was universal. God. he  declared in Harijnn ( f rom 
which the quotations here and belon- are taken with the permission 
of the Sal-ajivan trust) .  \\-as to him identical with truth.  "God 
is. even though the SVorld deny him. Truth  stands. even though 
there be no public support. I t  is self-sustained. T ru th  is perhaps 
the most important name of God. I n  fact  i t  is more  correct t o  say 
that Truth  is God than to say that God is truth." "Let then our 
first act every morning be to make the following resolve for the  
day:  ' I  shall not fear anyone on earth. I shall fear only God. I 
shall not bear ill-\\-ill to~vards anyone. I shall not submit to injus- 
tice from anyone. I shall conquer untruth by t ru th  and in resist- 
ing untruth I shall put up with all suffering.' " 

This last quotation suggests the link in his mind between t ru th  
and nonviolence. tn-o principles \\.hich. in- later life especially, he 
constantly linked together. Every resort to violence. he belie\-ed. 
showed a failure to hold on to the matchless weapon of t ru th .  A 
man n-ho resorts to angry argument against an  opponent does so 
because he has no faith that truth alone will convict or convert. 
Sometimes. indeed. it is necessary to appeal not only to the head 
but to the heart. That  means that a man must be prepared not 
only to be tireless in seeking to persuade his opponent by  patient 
argument but  also to undergo suffering for the t ru th  that he de- 
clares. Such suffering, cheerfully undergone. may  induce those 
~ l -ho  have not yielded to persuasion to re-examine their fundamen- 
tal motives. I t  may lead to a change of heart. Here  can be  seen 
the mainspring to Gandhi's fasts. 

Sonviolence, though negative in form. was to  Gandhi a positive 
principle. I t  is a literal translation of the word nhinzsa. But  
Gandhi himself coined a special ~ o r d .  Silfyngmha, meaning soul 
force or truth force. in order to show that the man who renounces 
violerlt weapons. and even violent speech and thought.  is still a 
fighter. H e  need not be. he must not be. passive when faced with 
evil. His xveapons are to be truth and love or good \vill. 
"dhintsa," he xrote .  "is not merely a negative state of harmless- 
ness but it is a positive state of love. of doing good even to  the 
evil-doer. But it does not mean helping the evil-doer to continue 
to wrong or tolerating it by passive acquiescence. On the con- 
trary. love. the active state of .lhinzsa, requires you to resist the 
wrongdoer by dissociating yourself from him even though i t  may 
offend him or injure him physically." "Complete non-violence 
is complete absence of ill-n.ill against all that  lives. I t  therefore 
embraces even subhuman life, not excluding noxious insects or  
beasts. They have not been created to  feed our destructive pro- 
pensities. I f  we only knew the mind of the Creator we should 
find their proper place in his creation. Son-violence is therefore 
in its active form good-will to~7-ards all life. I t  is pure Love. I 
read it in the Hindu scriptures. in the Bible. in the Koran." 
"LVhen a person claims to be non-violent. he is expected not t o  be  
angry with one 11-ho has injured him. H e  n.ill not wish him ha rm;  
he will wish him \veil." 

Gandhi achieved this ideal to an extraordinary degree. H e  was 
often attacked and vilified; yet it may be doubted I\-hether even 
his intimate friends ever heard him speak angrily or  contemptu- 
ously of his critics. On the contrary, he was constantly contriving 
means for repaying evil with good. H e  n a s  the most charitable of 
men. and the most tolerant. If he thought a man were doing evil, 
he would say so: but he ~vould welcome opportunities for meeting 
such a man and inducing him to do good. 

Gandhi's determination to revive hand-spinning and weaving 
and other village crafts has been interpreted as a complete rejec- 
tion of machinery. This is a misapprehension. Primarily, he 
urged these things as the first and simplest steps in the fight against 
the abysmal poverty of the Indian villages. "The spinning-wheel 
itself." he pointed out.  "is a machine. \Vhat I object to is the  
craze for machinery, not machinery as such. T h e  craze is for what 



they call labour-saving machinery. Men go on saving labour till 
thousands are without \\-ark and thrown on the open streets to die 
of starvation." "Scientific truths and discoveries should first of all 
cease to be the mere instruments of greed. Then labourers will 
not be over-worked and machinery, instead of being a hindrance, 
will be  a help." "The supreme consideration is man. The ma- 
chine should not tend to make atrophied the limbs of men." "Re- 
place greed by love and everything will be right." 

Similarly, his strong criticisms of medical science have suggested 
that he  rejected all scientific treatment of disease. Again, it is 
largely a matter of emphasis. H e  believed that strict adherence 
to the rules of hygiene and the laws of health ("overworking the 
body is a form of violence," he once said) would lead to the avoid- 
ance of nearly all illness. iVhen they did occur, he believed that 
most illnesses could be best treated by "nature cure" rather than 
b y  drugs. 

I n  politics he called himself a democrat and a socialist. but he 
had his own explanation of these terms. "The truest test of de- 
mocracy is in the ability of anyone to act as he likes, so long as he 
does not injure the life or property of anyone else." "If the whole 
of India were to say that even peaceful public meetings may not be 
held without permission, that peaceful volunteer associations may 
not be  formed without permission and that newspapers cannot be 
published ~vi thout  permission, that prohibition cannot be accepted. 
For  a man may not be expected to ask for another's leave to 
breathe or eat or drink. The three things I have mentioned are 
the breath. the food and the drink of public life." "Liberty of 
speech means that i t  is unassailed, even when it hurts." 

His  socialism certainly was not state socialism. for he wanted 
the  state to wither away. nor was it  .connected ~ v i t h  the teachings 
of Karl Marx or other western socialists. I t  was a deduction from 
his principle of nonstealing. Anyone who took for his own use 
more than he needed was, in Gandhi's view, robbing the poor. He 
did not object to employers of labour or to capitalists or land- 
owners as such: but he called on them to abandon their riches, to 
share their wealth with the community, to be trustees for those 
who were dependent on them. He  was less concerned n-ith chang- 
ing the social structure than with changing human motives. By 
these principles he himself lived. H e  was constantly trying to get 
rid of his dependence on possessions, even the possession of any 
home of his o\vn, or dependence on secretarial help. He  strove to 
make himself dependent on God alone. 

Thousands of men were his friends; the circle was ever- 
widening. But none was his intimate; or rather, all were. IVith 
all his friends and visitors he JTas courteous, patient. tolerant. 
sometimes playful and ever ready to be merry, even when his 
lifework was threatened with destruction. His spirit was uncon- 
querable. 
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GAND~A, a seaport of eastern Spain in the province of 

Valencia; on the Gandia-Alcoy and Alcira-Denia railways. Pop. 
(1950) 20.205 (mun.).  The town is on the left bank of the Xlcoy 
or  Serpis river, which drains a rich and densely populated plain. 
T h e  river enters the Mediterranean sea a t  the small harbour of 
Gandia (El Grao). 3 mi. N.E. 

Among the ancient buildings are the.Gothic church, the college 
founded by the director-general of the Jesuits (1510-1 j j 2 )  and 
the palace of the dukes of Gandia. The town manufactures 
leather. silk, velvet and ribbons, and exports fruit and imports coal, 
timber and flour. 

GANDO, a former amirate of west Africa, in the northwest 
par t  of the Federation of Nigeria, and west of the Niger river. 
T h e  state was established, about 1819, on the death of Othman 
Dan  Fodio, the founder of the Fula empire. and its area and im- 
portance varied considerably during the 19th century. several of 

the Fula amirates being regarded as tributaries. while Gando itself 
was more or less dependent on Sokoto. Gando in the middle of 
the century included both banks of the Niger a t  least as far north- 
west as Say. 

The districts outside the British protectorate now belong to 
France. Treaty relations with the British were entered into in 
1884 and in 1903 the part assigned to the British sphere by agree- 
ment ni th  France came definitely under the control of the adminis- 
tration in Kigeria. 

Gando is included in the province of Sokoto. The chief town is 
Gando, on the Sokoto. the first considerable affluent of the Niger 
from the east, about 60 mi. S.iV. of the town of Sokoto. 

GANESHA or G..ZXESH, in the post-Epic Hindu mythology. 
eldest son of Siva and Parvati. His name means leader of (Siva's) 
attendants; he is a creator of obstacles and as such came to be 
placated for their removal. 

Depicted with an elephant's head, to symbolize his sagacity, he 
is the god of worldly wisdom; and is invoked on the first page of 
every book, especially in ledgers, as he besto~vs prosperity in trade. 

He is worshipped all over India, especially in the south. and is 
affected by six sects, under his six titles. Maha-Ganapati, etc. 
These hold him, not Siva, to be the real first cause and the Hair- 
amba Ganapatiyas are taxed with unedifying rites. 

See "Ganapatiyas" in J .  Hastings, Encyclopaedia o f  Religion and 
Ethics, vol. vi (Edinburgh, 1913). 

GANESH DATTA SHASTRI, SHRI JAGADGURU ( I  86 I- 
1940); Indian philosopher who published several works on Sanskrit. 
was born on July 1 2 ,  1861, son of Pandit Upendra Dat ta  Shastri. 
astronomer and Sanskritist. H e  was educated a t  the Oriental col- 
lege, Lahore, and Punjab university, and in 1882 became a teacher. 
He  held professorships of Sanskrit at Forman Christian college 
(1886- go;), Government college and of \-edanta philosophy a t  
Oriental college ( I  908-1;). I n  I91 7 he was appointed senior pro- 
fessor of Sanskrit and theology a t  Sanatan Dharam college, Lahore. 
I n  1926 he was invested by the government of India with the high- 
est Sanskrit title of LVIa/tcimuhopcid/~yciya; he was the first Punjabi 
on whom this title was conferred. He  died a t  Lahore in 1940. He  
trained a large band of scholars who made considerable contribu- 
tions to Sanskrit scholarship. Shastri's works are still used. 

His publications include: T h e  Students' Practical Sanskrit-English- 
Hindi Dictionary (Lahore, sgoj) ; T h e  Etymological Sanskrit-Hindi 
Dictionary, called Pad?nachandrakosh (1898) ; ShEstriyasiddh6nta 
(Lahore, 1909) ; and a commentary on the Bhagavadgita (1926). 

GANGES (Hindi GASGA). a great river of northern India, 
formed by the drainage of the southern Himalayas. I t s  lower 
reaches focus the river system of Bengal and it  falls into the Bay 
of Bengal after a course of I .  530 mi. The greater of its two main 
headstreams, the Xlaknanda, rises in the neighbourhood of the 
Garhwal-Tibet border. about 30 mi. N. of Nanda Devi ;  the lesser, 
the Bhagirathi, issues from an ice cave a t  the foot of a Himalayan 
snow bed near Gangotri. in Tehri-Garhwal district. Uttar Pradesh, 
10,3oo i t .  above sea level. Devaprayag, the point of junction 
of the Alaknanda and Bhagirathi streams, is a celebrated place 
of pilgrimage, as is also Gangotri. At Sukhi i t  pierces the Hima- 
layas and turns southwest to Hardwar. also a place of great 
sanctity. I t  proceeds by a tortuous course along the eastern 
boundaries of Dehra Dun.  Saharanpur, Muzaffarnagar. Meerut, 
Bulandshahr. Aligarh and Etah districts. and into Farrukha- 
bad. in which last district it receives the Ramganga. Thus far 
the Ganges has been little more than a series of broad shoals, 
long deep pools and rapids, except during the melting of the snows 
and throughout the rainy season. At Xllahabad. holvever, i t  re- 
ceives the Jumna. a large ri \~er.  which also rises in the Himalayas 
farther west. The combined river winds east by southeast through 
Uttar Pradesh. receiving the Gumti and the Gogra a t  consecrated 
spots. But the tongue of land a t  Allahabad ( q . ~ . ) ,  where the 
Jumna and the Ganges join, is the true Prayag, or place of pilgrim- 
age. to which hundreds of thousands of devout Hindus repair to  
wash away their sins in the sacred river. The great festival called 
the Nagh 1,Iela is held there. 

Shortly after passing the holy city of Benares the Ganges en- 
ters Bihar and. after receiving the Sone from the south, passes 
Patna and is joined by the Gandak, which rises in Sepal .  Farther 
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east it receives the Kosi. and then. skirting the Rajmahal hills. 
turns sharply southward, passing near the ruined city of Gaur. 
Between blurshidabad and Rajshahi districts, down to where the 
Matabhanga branches off, the Ganges is the frontier between India 
and East Pakistan. The delta begins 2 2 0  mi. in a straight line. 
or 300 mi. by the windings of the river. from the Bay of Bengal. 
The main channel, which is in Pakistan, takes the name of the 
Padma or Padda. and proceeds in a southeasterly direction past 
Pabna to Goalanda. above which it is joined by the Jamuna or 
main stream of the Brahmaputra. The vast confluence receives 
further additions from the hill country to the east, and forms a 
broad estuary known as the Meghna. which enters the Bay of Ben- 
gal near Noakhali. This estuary. however, is only the largest and 
most easterly of a great number of mouths or channels. The most 
westerly is the Hooghly. which receives the I\-aters of a number 
of distributary channelsthat start from the parent Ganges above 
Murshidabad. 

Between the Hooghly on the west {in India) and the Sleghna 
on the east (in Pakistan) lies the delta. Its northern angle 
consists of rich and fertile districts. such as Murshidabad and 
Twenty-four Parganas, Sadia  in India and Jessore in Pakistan. 
But toward its southern base. resting on the sea. the country sinks 
into a series of swamps, intersected by a network of channels. 
This waste is known as the Sundarbans. from the sundari tree, 
which grows in abundance in the seaboard tracts. 

The most important channel of the Ganges for commerce is the 
Hooghly (g.v.), on which stands Calcutta, about go mi. from the 
mouth. Above this city navigation is undertaken by native craft 
and is practicable as far as Garhmuktesar. IOO mi. below Hardwar. 
Below Calcutta important boat routes through the delta connect 
the Hooghly with the eastern branches of the river. 

The catchment basin of the Ganges is bounded north by a length 
of about 700 mi. of the Himalayan range, south by the Vindhya 
mountains and east by the ranges which separate East Bengal from 
Burma; its area is nearly 4j0,ooo sq.mi. and it forms one of the 
most densely populated river plains in Asia. The average fall 
from Allahabad to Benares is six inches per mile; from Benares 
to Calcutta. between four and five inches: from Calcutta to the 
sea, one to two inches. 

Great changes take place from time to time in the river bed. 
Extensive islands are thrown up and attach themselves to the 
mainland, while the river deserts its old bed and seeks a new chan- 
nel. perhaps many miles away. Many decayed or ruined cities 
attest such changes in ancient times. 

The Ganges is crossed by six railway bridges on its course as 
far as Benares; by another a t  Jlokameh. 60 mi. E. of Patna; and 
another at Sara in East Bengal. The Cpper Ganges canal and the 
Lower Ganges canal. with headworks at Hardwar, are the two prin- 
cipal systems of perennial irrigation in Uttar Pradesh. 

GANGOTRI, a celebrated place of Hindu pilgrimage in the 
Himalayas. I t  is in Tehri-Garhwal district in Uttar Pradesh, 
India, on the Bhagirathi, one of the two chief headstreams of the 
Ganges. Gangotri contains a small temple about 2 0  ft .  high, in 
which there are images representing Ganga, Bhagirathi and various 
other figures of mythology. 

The bed of the river adjoining the temple is divided off by the 
Brahmans into three basins, where the pilgrims bathe. One of 
these basins is dedicated to Brahma. another to 1-ishnu and the 
third to Siva. The pilgrimage to Gangotri is considered efficacious 
in washing away sin and ensuring eternal happiness. The water 
taken from this sacred spot is exported by pilgrims to other parts 
of India. The temple is 10.319 ft .  above sea level. 

GANGPUR, a former feudatory state, geographically within 
Orissa, but administered under British paramountcy through the 
Eastern States agency. 

The state had an area of 2~477 sq.mi. and a population (1941) 
of jg8.1i1. Its capital was Suadi. After India became independ- 
ent Gangpur was merged into Sundergarh district, Orissa (Jan. I ,  
1948). and made into two subdivisions. 

GANGRENE, a synonym in medicine for mortification 
or death of tissues of varying extent. There may be gangrene 
of an appendix, an extremity or of the whole body after 

death. I t  may result from injury. infection as in gas gangrene 
and from diseases of the blood vessels. There are various diseases 
in which it is prone to occur such as diabetes and arteriosclerosis. 
I t  is likely to occur after severe burns and freezing. Treatment 
varies with the cause but the recovery depends largely upon factors 
which prevent continuation or extension of the cause and the re- 
establishment of circulation. See also SECROSIS. ( F .  L. A.) 

GANIVET, ANGEL (186 5-1898); Spanish essayist and 
novelist, was born at Granada. He  entered the diplomatic pro- 
fession and was appointed consul at Alnt~verp.  Helsingfors (~vhere 
he published in 1896 his first book Granada la bella) and Riga. 
Ganivet shows a brilliant power of evocation in the novels La  
Co?tquista del reino de Maya . . . (1897) and Los Trabajos del 
infatigable creador Pio Cid (1898). 

His best work lies, however: in the field of the essay-in the 
Ideurium espaiiol (189; ; Eng. trans., Spain: an  Interpretation, 
1946), where, as in the Epistolario (1904), his original thought on 
Spanish problems has free play. 

GANJA (KIROVABAD), a town in the Azerbaijan A.S.S.R., in 
40' 43' N.  and 46' zo' E.! altitude 1,446 it . ,  on a northern spur 
of the Armenian plateau above the valley of the Kura river. Pop. 
( I  9 56 est.) I I I ,000, mainly Tatars and Armenians. 

The position of Ganja on the railway facilitated the production 
of wine and liquorice and textile manufactures, including v-001. 
cotton and silk. I t  became the outlet for the copper mines of 
Kedabek and the sulphur pyrites of Chigari-dzor. Xlanganese is 
found in this district, where cotton plantations, vineyards, fruit 
gardens and a silkworm-breeding industry were also established. 
Beekeeping is profitable. 

The town is very old, and changed hands between Persians, 
Khazars and Arabs even in the 7th century. Later it was captured 
by Mongols, Persians, Georgians and Turks. I n  1904 i t  became 
Russian and was known as Elisavetpol until the formation of the 
Azerbaijan S.S.R., when it resumed its original name. I n  1935 
it was renamed Kirovabad. 

I n  1926 the Russians under Ivan Paskevich defeated a Persian 
attack on the town. Amid the ruins of old Ganja, 4 mi. distant, 
is the Green mosque, and the beautiful mosque of the Persian Shah 
Abbas (1620) is in the modern town. The Persian poet. Shah 
Nizam (Nizami), was probably born there about 1141 and his 
grave is said to be in the vicinity. 

There is a marked contrast between the newer quarters and the 
winding, narrow! unhealthy ancient streets with their low-roofed, 
windowless huts. 

GANJAM, a district of Orissa state, India; before 1936 in 
Madras. Area 4.828 sq.mi.; pop. (19 j ~ )  1.624.829. I t  is largely 
mountainous. rocky and afforested. The Rlaliahs, a chain of the 
Eastern Ghats. have an average height of about 2 , 0 0 0  i t .  
The chief rivers are the Rushikulya, the Vamsadhara and the 
Nagavali. 

Ganjam formed part of the ancient kingdom of Ralinga. The 
inaccessible country long kept the rising Xfohammedan power at  
hay; and it was not till nearly a century after the first invasion of 
Orissa that a Rlohammedan governor \?,as sent to govern the Chic- 
acole Circar, including the present district of Ganjam. In 1753 
the Sorthern Circars, including Chicacole. were made over to the 
French. In  17 59 Masulipatam  as taken by an English force, and 
the French had to abandon Ganjam and their other factories in 
the north. I n  1765 the Northern Circars were granted to the 
English by imperial firman, and in Aug. 1768 an English factory 
was founded at Ganjam. protected by a fort. In  1816 Ganjam was 
overrun by the Pindaris ; and in 1836 occurred the Gumsur cam- 
paign. when the British first came into contact x i th  the aboriginal 
Kondhs and suppressed their practice of human sacrifice. 

The district's principal crops are rice, other food grains, pulses 
and oilseeds; half the cultivated land is under irrigation. Many 
people are occupied with river and sea fishing and curing. Salt is 
evaporated. as a government monopoly, along the coast. Sugar 
is refined at  Aska. The busy ports of Gopalpur and Calingapatam 
are only open roadsteads. The district is traversed throughout 
by the east coast line of the Eastern railway. The district head- 
quarters are a t  Berhampur. 



GANNET-GAON 
GANNET, any of several large gull-like sea birds which with 

the boobies constitute the family Sulidae, order Pelicaniformes, 
particularly three larger species (Morus) inhabiting cooler tem- 
perate seas. The North Atlantic gannet or solan goose (M. bas- 
ana) is 36 in. long, white tinged with pale yellowish straw on head 
and neck, and has a cigar-shaped body with stout pointed beak, 
pointed tail and long slender black-tipped wings. I t  breeds locally 
in large colonies on steep island chiffs and offshore rocks, prin- 
cipally about the British Isles but also a t  the Faeroes, Iceland, 
Labrador and islands in the Gulf of St. Lawrence, ranging south 
in winter to northwest Africa and the Gulf of Mexico. The 
most famous gannetry is located on Bass Rock, off the coast of 
Scotland. 

AUTHENTICATED NEWS 

SOUTH A F R I C A N  G A N N E T  ( M O R U S  C A P E N S I S )  

When in full plumage, a t  three years of age, the birds breed once 
a year after mutual courtship performances. A crude nest of 
seaweed and grasses is built on a ledge; one egg, rarely t

w

o, of 
pale blue, hidden by thick chalk and nest stained, is incubated by 
both birds in turn for about 44 days. The young are hatched 
naked and blind, but soon become covered by nhite down, which 
is replaced by brown feathers speckled with white. The bird 
waddles on land, but is an expert flyer, moving in single file 30 to 
40 i t .  up over the sea, alternating rapid wing beats with gliding. 
With half-closed wings it plunges into the sea for fish, which it 
sw,allows whole. 

While diving, the gannet is cushioned by subcutaneous air spaces 
connected with the lungs; the nostrils are closed. The bird floats 
high while sitting on the water. Young at  the nest take regurgi- 
tated food from the wide-opened mouth of the parent. 

There are two slightly smaller southern species: the South Afri- 
can or cape gannet (M. capensis), breeding on islands off the 
Cape of Good Hope; and the Australian gannet (M. serrator), 
middle tail feathers dark, breeding on islands about Tasmania and 
Korth Island, New Zealand. 

The six smaller species, the booby gannets or boobies (Sula), so 
called because of their stupid appearance and reaction to man, 
breed on tropical and subtropical islands, ranging far over the 
sea. Three are cosmopolitan: the white-bellied brown booby 
( S .  leucogaster); and two white species, the red-faced or red- 
footed booby (S. Sula), which usually nests in low trees, and the 
masked or blue-faced booby (S. dactylatra). 

Two are important guano birds along the northwest coast of 
South America; the blue-footed booby or camanay (S. nebouxii), 
brown and white streaked in colour, found from western Mexico to 
northern Peru and the Galapagos Islands; and the Peruvian booby 
or piquero (S. variegata) of islands off the coast of Peru and 
northern Chile. I t  fishes in the cold Humboldt current offshore, 
has a white head and body and variegated brown and white back, 
wings and tail. S. abbotti breeds on Assumption and Christmas 

Islands in the Indian ocean. Boobies usually lay two eggs, in a 
slight depression in the sand or rock, with the exception of the 
red-footed booby which builds a nest of twigs in low bushes. They 
are preyed on by the frigate bird ( q . ~ . ) .  (G. F. Ss.) 

GANODONTA, or TAENIODONTA, an extinct group of clawed 
mammals of the North American Palaeocene and Eocene. Seven 
genera are known, distributed in two subfamilies of the family 
Stylinodontidae. The more primitive Conoryctinae, confined 
to the Palaeocene, are rather generalized and insectivorelike. 
The Stylinodontinae, forming a progressive series throughout 
the Palaeocene and Eocene, culminate in large animals with 
high-crowned, rootless, columnar teeth, superficially slothlike. 
The skull is short faced. d e e ~  jawed and small brained. The tail 

A .  

is massive and the limbs are strong and heavy, of digging type, 
with large, compressed claws. Some students have maintained that 
the taeniodonts were edentates, related to the ground sloths, but 
more recent studies suggest that the resemblance is probably due 
to similar habits and not to common ancestry. The taeniodonts 
probably represent an independent and isolated .offshoot of the 
earliest Insectivora. (G. G. SI.) 

GANOID, any fish having ganoid scales, rhombic bony scales 
covered on the outer surface with a layer of ganoin, an enamellike 
shiny substance. I t  is now known that ganoid scales differ consid- 
erably in structure, and that the ganoids are not a natural taxo- 
nomic group. Most fish with ganoid scales are extinct. but the gar 
(Lepisosteus), sturgeon, paddlefish or spoonbill and boxrfin survive 
in the fresh waters of North America and elsewhere, and the Polyp- 
teridae in the rivers of Africa. See FISHES. 

GANYMEDE, son of Tros (or Laomedon), king of Troy. Be- 
cause of his surpassing beauty, he was carried off by the gods, or 
Zeus or, according to a later myth, the eagle of Zeus or the god 
himself in eagle shape, to serve as cupbearer. In  compensation, 
Zeus gave his father a stud of immortal horses (or a golden vine). 
From fairly early times (Theognis. 6th century B.c.), and perhaps 
especially among Dorians, his kidnapper was supposed to have a 
homosexual passion for him, hence the connotation which Cata- 
mitus, the popular Latin form of his name, had and has. A Cretan 
variant of the legend makes Minos, the island's primitive ruler, 
Ganymede's ravisher. He was later identified with the constella- 
tion Aquarius. 

GAON, a Hebrew word (plural Geonim) meaning "excellency," 
describing the head of a talmudic academy. The Geonim were the 
spiritual leaders of post-talmudic and early medieval Jewry, and 
they functioned, with occasional lengthy interruptions, from the 
middle of the 7th century to the end of the 13th. Gaon is the 
fourth of a series of titles-Sofer, Tanna, Amora and Gaon-of 
Jewish postbiblical teachers. The geonic academies-which were 
engaged in the interpretation and development of the talmudic 
law, and thus served also as high courts adjudicating controversies 
over the law-arose first in Babylonia, and later appeared also in 
Palestine. The teaching of the Geonim, like that of their predeces- 
sors. safeguarded tradition, and their advice or decisions on points 
in the law (responsa) were often invoked far beyond the limits of 
their schools or communities. The responsa are of special impor- 
tance for Jewish history and theology. 

Among the great Geonim may be mentioned Sherira ben Hanina 
(d. 1000) of the academy at  Pumbeditha, author of the famous 
letter addressed to Jacob ben Nissim of Kairwan in which the his- 
tory of the talmudic and geonic periods is set forth; Amram ben 
Sheshna of the Sura academy, the first authority to arrange a com- 
plete domestic and synagogal liturgy; Saadia ben Joseph (q.v.) 
of Sura. who fought Karaism, translated the Scriptures into Arabic, 
compiled a dictionary and was a pioneer in the fields of theology 
and philosophy; and his contemporary and adversary, Aaron ben 
hleir of Jerusalem. The last great Geonim were Samuel ben 
Hofni (d. 1034), Hai ben Sherira (9.v.) and Samuel ben Ali, Gaon 
of Baghdad, contemporary and adversary of Maimonides (9.v.). 

Jewish scholars usually differentiate between the Babylonian 
and Palestinian Geonim. There existed a constant rivalry between 
the two Gaonates, a rivalry which broke out in open struggle at  
the time of Saadia. Ben Meir lost the battle for supremacy, and 
thereafter the superior authority of the Babylonian Gaonate was 
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rarely questioned. 

The spread of talmudic studies during the geonic period to many 
Jewish communities in other countries brought about the establish- 
ment of talmudic academies outside Babylonia. There thus oc- 
curred a gradual weakening of the Babylonian Gaonate, which by 
the end of the 13th century had disappeared altogether. The age 
of codifiers succeeded, and their codes exercised great unifying in- 
fluence over scattered world Jewry. The codes, especially Joseph 
Qaro's (q.v.) S h z ~ l h a n  A r u k h ,  became the halakic authority in 
Jewry, and later activity in the field of Halakah centred in them. 

After the end of the geonic period the word "Gaon" was used in 
Jewry merely as a title of honour, to describe excellence in learn- 
ing. In later centuries one outstanding halakic authority, Elijah 
bell Solomon (q.v.), was called the Vilna Gaon or the Gaon. 
See also TALRIUD. 

BIBLIOGRAPHY.-S~~ the relevant articles in The Jewish Encyclopedia 
and The  Universal Jewish Encyclopedia; Jacob hfann, Texts and 
Studies i n  Jewish History and Literature, vol. i (1931) ; Jacob Mann, 
"Responsa of Babylonian Geonim as a Source of Jewish History," Jew- 
ish Qzlnrterly Review, new series, vol. vii, pp. 457-490 (1g16-17), vo1. 
viii, pp. 339-366 (1917-18), vol. ix, pp. 139-179 (1918-19), vol. x, 
pp. 1 2 1 - 1  j~ (1919-20) and vol. xi, pp. 433-471 (1920-21)  ; Louis Fin- 
kelstein (ed.): The  Jews: Their History, Cz~lture, and Religion, pp. 186- 
zoo, 823-824, 904-905 (1949) ; S. Freehof, The Responsa Literature, 
PP. 21-33 (1955). 

For general reading, see H. H. Graetz, History o f  the Jews, Eng. trans. 
6 vol. (1926) ; M. L. hfargolis and A. Mars, History o f  the Jewish Peo- 
ple (1927) ; S .  Grayzel, A History o f  the Jews (19jo) ; Jacob R. Mar- 
cus, The Jew i n  the Medieval Wor ld;  a Source Book (1938). 

(J. M. RL.) 
GAP, the capital of an arrondissement  in the French de'parte- 

vzent of Hautes-Alpes, 122  mi. by rail from Marseille. Pop. (1954) 
13,338. I t  is the V a p i n c u m  of the Romans founded by Augustus 
about 14 B.C. In  1232 most of the region passed from Provence 
by marriage to the dauphins of Viennois. The town itself, how- 
ever, remained under the rule of the bishops until I 512, mhen it 
was annexed to the crown of France. The town was sacked by the 
Huguenots in I j67 and I j 77. and by the duke of Savoy in 1692. 
I t  was the birthplace of the reformer Guillaume Fare1 (1489- 
1 j 6 j ) ,  ~ h o  first preached his doctrines there about I 561-62. 

Gap is built a t  a height of 2,418 ft. on the right bank of the 
Luye (an affluent of the Durance). The 17th-century cathedral 
was entirely reconstructed (1866-190 5). The prefecture contains 
scientific and archaeological collections, as ~ i ~ e l l  as the archives. 
which include many manuscripts from the monastery of Durbon. 
etc. The episcopal see of Gap, in the ecclesiastical province of Aix- 
en-Provence, first mentioned in the 6th century, was in 1791 en- 
larged by the annexation of that of Embrun. 

GARAMOND (GARAIMONT), CLAUDE (c. 1480-1561). 
French type designer and publisher, one of the first punch cutters 
to work independently of printers, who perfected the design of 
roman type faces and so assisted the roman letter to oust the gothic 
from European typography outside Germany, was born in Paris 
about 1480. H e  mas apprenticed about I j Io  to A. Augerau and by 
I 520 was working with Geoffroy Tory. His first romans, and his 
grecs d z ~  roi, were cut for the great firm of Estienne. In  1545 he 
began to publish books, with P. Gaultier as his printer. He died 
in poverty in Paris in 1561. His roman fonts, cut from I 531 on- 
ward. surpassed the best Aldine romans in grace and clarity. and 
influenced European punch cutters for I jo years. His Greek set 
the pattern for Greek printing until the early 19th century; cut for 
Francis I in the 1540s~ the grecs dzi roi  displayed larger and more 
emphatic capitals than the Aldine Greek, but retained a larger 
number of ligatures and contractions. Garamond may have cut no 
italics until I 545, and then perhaps only tv7o fonts; these followed 
the Aldine style in general, with a reduced number of ligatures, but 
were the most influential early italics to be designed with sloped 
and flourished capitals. Eighty years after his death. his types 
were copied and adapted by J.  Jannon; revived forms of these 
copies bear Garamond's name today, but do not bear witness to 
his skill. (H.  A. F. R.) 

GARASHANIN, ILIYA (1812-18j4), Serbian statesman. 
was born on Jan. 28. 1812. a t  Garasha (Kragujewac). In 1836 
Prince hfilosh appointed him a colonel and commander of the 
then just organized regular army of Serbia. In  1842 he was called 

to the position of assistant to the home minister, and from that 
time until his retirement from public life in 1867 he was repeat- 
edly minister of home affairs. H e  rendered great services to his 
country as minister for foreign affairs. He sought to replace the 
Russian protectorate over Serbia by the joint protectorate of 
all the great powers of Europe. In  18 53 he opposed co-operation 
with Russia against Turkey and the western powers. His anti- 
Russian views led Prince Menshikov, while on his mission in 
Constantinople, 1853, peremptorily to demand his dismissal. 
Nevertheless his personal influence in the country secured the 
neutrality of Serbia during the Crimean War. I t  was due to 
Garashanin that France proposed to the peace conference of Paris 
(1856) that the old constitution. granted to Serbia by Turkey as 
suzerain and Russia as protector in 1839. should be replaced by 
a more modern and liberal constitution, framed by a European 
international commission. But the agreement of the powers was 
not secured. Garashanin induced Prince Alexander Karageorge- 
vich to convoke a national assembly. which had not been called to 
meet for ten years. The assembly was convoked for St. Andrew's 
Day 1858. but its first act was to dethrone Prince Alexander and 
to recall the old prince Milosh Obrenovich. 

\+'hen after the death of his father Milosh (in 1860) Prince 
Michael ascended the throne, he entrusted the premiership and 
foreign affairs to Iliya Garashanin. The result of their policy was 
that Serbia was given a new, although somewhat conservative, 
constitution, and that she obtained, without mar, the evacuation 
of all the fortresses garrisoned by the Turkish troops on the Serbian 
territory, including the fortress of Belgrade (1867). Garashanin 
was preparing a general rising of the Balkan nations against the 
Turkish rule, and had entered into confidential arrangements with 
the Rumanians, Bosnians, Albanians. Bulgarians and Greeks, and 
more especially with Montenegro. But the execution of his plans 
>i7as frustrated by his sudden resignation (at the end of 186 71 ,  and 
by the assassination of Prince Michael a few months later (June 10, 

1868). 
Although he was a Conservative in politics, and as such often 

in conflict with the leader of the Liberal movement. Yovan Ristich. 
Garashanin certainly was one of the ablest statesmen whom 
Serbia had in the 19th century. 

His son, NILCTIN GARASHANIN (1843-1898). entered parlia- 
ment in 1874. H e  was minister of the interior (1880-83). and 
prime minister (1884-87). In  1894 he became ambassador in 
Paris, where he died on March 7. 1898. 

GARAT, DOMINIQUE JOSEPH (1749-1833) French 
writer who played a prominent part in political life between I 789 
and 181 j, was born at  Bayonne (Basses-PyrCnkes), Sept. 8. 1749, 
He was a deputy to the states-general and achieved notoriety for 
his accounts of its proceedings published in the Jozlr~zal de  Paris. 
Garat's assiduity in following the fluctuations of public opinion, 
however, made his role in politics undignified and ridiculous. He 
had the duty, as minister of justice, of informing Louis XVI of his 
death sentence and, after March 1793 "hen he became minister 
of the interior, of maintaining public order. Having failed con- 
spicuously in this latter task, he resigned (Aug. I j )  and was ar- 
rested on Oct. 2 ,  1793. Although he owed his prompt release and 
freedom from interference during the Terror to friendship v i th  
Robespierre, this debt did not prevent his turning against the dic- 
tator on 9th Thermidor. After the revolution of 18th Brumaire, 
he quickly became a supporter of Napoleon who rewarded Garat's 
adulation ~v i th  the titles of senator (1800) and count ( I  808), while 
from 1803 he was also a member of the Institute of France. Garat 
mas unsuccessful in his attempt to change sides yet again in 1814 
and 181 5, and during the Bourbon restoration he \vent into retire- 
ment. He was, horn-ever, recalled to his place in the Institute in 
1832. 

Garat died near Ustaritz (Basses-PyrCnCes), Dec. 9, 1833. 
GARAT, PIERRE-JEAN ( I  764-1823), French singer, 

nephew of Dominique Joseph Garat, was born in Bordeaux on 
April 2 5 ,  1764. Gifted with a voice of exceptional timbre and 
compass he IT-as the favourite singer of Marie Antoinette. to whom 
he gave lessons. At the beginning of the Revolution he accom- 
panied Rode to England, where the two musicians appeared to- 
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gether in concerts. He returned to Paris in 1794 but fell under 
suspicion, was imprisoned for a short time, and then left Paris 
for  Hamburg. He gained a great reputation in all the capitals of 
Europe, and retained his voice for a long period. H e  was a keen 
partisan of Gluck in opposition to Handel. On the institution of 
the Paris conservatory he became its first professor of singing and 
had many famous pupils. 

See Bernard Miall, Pierre Garat (1913). 
GARBORG, ARNE EVENSEN (18 51-1924), Norwegian 

writer, was born on Jan. 25, 1851, a t  Thime. H e  joined the move- 
ment for the creation of a Xorwegian literary language based on 
the landsmaal or peasant dialect derived from old Norsk, in place 
of the Dano-Norwegian literary medium. He wrote a series of 
novels deeply penetrated by religious feeling. In 189 j he wrote a 
cycle of lyric poems in the landsmaal, Haugtussa (189j) ,  which 
describe a young girl's belief in the supernatural. H e  also trans- 
lated the Odyssey (1918) and a selection from the Mahablzaratu 
(1921), and, for representation a t  the lands~naal theatre, which he 
and his wife had founded, Holberg's classical comedy, Jeppe pau 
Berget (1921). His collected works, Skrif ter i samling, began to 
appear in 1908. Garborg died on Jan. 14, 1924, a t  Asker. 

G A R C ~ O ,  PEDRO A N T ~ N I O  CORREIA ( I  724-1 772), 
one of the principal neoclassical Portuguese poets. Born in Lisbon 
on April 29, 1724, he was the son of a foreign office official; his 
mother was of French descent. He studied law a t  Coimbra but 
does not appear to have taken his degree. In  I 751 his marriage 
brought him a rich dowry and he had a moderately lucrative post 
in the Casa da India, but later a lawsuit reduced him to poverty. 
From I 760 to I 762 he edited the Lisbon Gazette. In  I 7 56 he be- 
came a member of the Arccidia Lusitana, a literary society founded 
to rid Portuguese poetry of the still-persisting 17th-century liking 
for conceits, windy words and rhetorical phrases. For reasons 
which are still obscure GarcLo was arrested in April I 771 and im- 
prisoned, but he was never brought to trial. He died in Lisbon 
on the day of his release, Kov. 10, I 772. 

Taking Horace as his model, and aided by sound judgment, 
scholarship and wide reading, Garcko adopted a classical simplicity 
of form and expression. His sonnets and epistles reveal him as a 
man of good taste and good sense, devoted to his friends and pos- 
sessing high ideals of conduct and of art. His verse comedies, the 
Teatro N o v o  ( I  766) and the Assemble'ia ou Partida satirize re- 
spectively the theatre and the social life of Lisbon. In  the "Can- 
tata de Dido," included in the latter play, he combined the spirit 
of classical art with perfection of form to produce one of the most 
celebrated 18th-century Portuguese poems. 

B I B L I O G R . ~ P I I Y . - G ~ ~ ~ ~ ~ ' S  works were published posthumously 
(1778). The most complete edition is by J. A. de Azevedo Castro, Obvas 
poiticas e orat.drias (1888). See also T. Braga, A drchdia Lusita+za 
(1918) ; F. de Figueiredo, Histdria- da Literatura Classicu, 2nd. ed. 
(1924) ; H. Cidade, L i ~ C e s  de cultzdra e literatura portz~gztesas, vol. 2 

(1940). (N. J. L.) 
GARC~A (DEL POPOLO VICENTE), MANUEL 

( I  775-1832), Spanish tenor singer and composer, was born in 
Seville on Jan. 2 2 ;  I 7 7  j. At I 7 he made his dCbut on the stage at  
Cidiz, in an operetta which included songs of his own composition. 
He had already a considerable reputation as a composer of light 
operas and as an operatic singer when he appeared in Paris in 
1808, in Paer's opera Griselda. At Naples later he created some 
famous rbles in Rossini's operas, and sang them until 1816 when 
he visited London and Paris. Between 1819 and 1823 he lived 
in Paris, singing in I1 Bavbidre, Otello, Don  Giovanni, etc., and 
producing some operas of his own-he wrote about IOO in all- 
of mhich La  Morte  di Tasso mas the most important. But his 
greatest work was done as a teacher of singing in London and 
Paris. Of his principles and method he left an account in his 
Metado di Canto,  the substance of which was subsequently in- 
corporated by his son Manuel in his admirable Traite' conzplet 
de l'art du chant (1847) He died in Paris on June 2 ,  1832. 

His son, MANUEL GARC~A (1805-1906); who celebrated his 
hundredth birthday in London on March 17, 1905, was born at  
Madrid, and as a teacher became no less famous than his father. 
He was a professor at  the Paris Conservatoire (1830-48), a t  the 
Royal Academy of Music, London (1848-9j), and will be remem- 

bered, it is safe to say, so long as the a r t  of singing is studied, as 
the inventor of the laryngoscope. 

See M. Sterling Mackinlay, Garcia the Centenarian and his Times 
(1908). 

GARC~A DE LA HUERTA Y MUGOZ, VICENTE 
ANTONIO ( I  734-1 787), Spanish playwright, poet and critic, 
achieved success with Raquel ( I  7 78)) a drama of national history, 
but of modern outlook, and the only actable Spanish tragedy of his 
era. He was born at  Zafra, March g, I 734, and died a t  Madrid on 
March 12, 178 7. His translations from Sophocles and Voltaire 
and his affection for the traditional Spanish stage indicate a breadth 
of interest which sometimes confused his critical judgment; e.g., in 
his eccentric collection Teatro Hespano1 ( I  785-86). As a pole- 
mist, defending Spanish literature, he was inefficient, but as a poet 
he had lyrical moments mhich are unjustly forgotten. 

( I .  L. Mc C.) 
GARC~A LORCA, FEDERICO: see LORCA, FEDERICO 

GARC~A. 
GARD, a department in the south of France, part of the old 

province of Languedoc. Pop. (1954) 396,742. Area 2,271 sq.mi. 
I t  is bounded N. by the departments of Lozbre and Ardbche, E. 
by the RhGne, which separates it  from Vaucluse and Bouches-du- 
RhGne, S. by the Mediterranean, S.W. by HCrault and W. by 
Aveyron. Gard is divided into three sharply-defined regions. The 
tree-clad CCvennes, with their deep and fruitful valleys, occupy the 
northwest, reaching a height of j , ~ z o  ft. on the frontier of Lozbre. 
The Garrigues, a dry, hilly limestone region stretches south from 
the CCvennes over about half the department, and grows cereals, 
grapes and olives. The southern coastal plain is unhealthful be- 
cause it has numerous lagoons and marshes, but it comprises the 
best arable land and vineyards in Gard. 

Besides the RhGne and the Ardkche, the principal rivers are the 
Ckze. Gard, Vidourle and HCrault. They all rise in the CCvennes, 
and the Ckze and the Gard feed the RhGne, the lower Vidourle 
forming the southwest boundary of the department. The HCrault 
rises, and flows for a short part of its course, in the west of Gard. 
The upper course of the river Gard is in mountain gorges, and melt- 
ing snows often cause disastrous floods. Near Remoulins it is 
crossed by a celebrated Roman aqueduct-the Pont du Gard. The 
canal de Beaucaire extends from the RhGne a t  Beaucaire to Aigues- 
Mortes. mhich con~municates with the Mediterranean a t  Grau-du- 
Roi by means of the Grand-Roubine canal. 

The climate is narm in the southeast. colder in the northwest; 
it is rather changeable, and rain storms are common. The cold and 
violent northwest wind known as the mistral is its worst drawback. 
Les Fumades (near Allkgre) and Euzet have mineral springs. The 
chief grain crops are wheat and oats. Rye, barley and potatoes are 
also grown. Gard is famed for its cattle. its breed of small horses 
and its sheep, which yield very fine wool. In the rearing of silk- 
viorms it ranks first among French departments. The principal 
fruit trees are olive, mulberry and chestnut. The vine is exten- 
sively cultivated and yields excellent red and white wines. The 
department is rich in minerals namely coal, iron, lime, lignite, as- 
phalt. zinc, lead and copper, for the most part situated in the neigh- 
bourhoods of Alis and La Grand' Combe and Le Vigan. Much salt 
is obtained from the coastal marshes. The fisheries are productive. 
Manufactures include silk, of which Albs is the chief centre, cotton 
and woolen fabrics, hosiery, carpets, ironware, hats (iinduze), 
gloves, paper, leather, earthenware and glass. There are important 
metallurgical works, the chief of which are those of Besskges. The 
exports of Gard include coal, lignite, coke, asphalt, building stone, 
iron, steel. silk. hosiery, mine, olives. grapes and truffles. 

The department is served by the P.L.M. railway. I t  is divided 
into the three arrondissements of Nimes, Alks and Le Vigan, with 
40 cantons and 3 53 communes. The chief town is Nimes, the seat 
of a bishopric of the province of Avignon and of a court of appeal. 
Gard belongs to the I 5th military region (Marseilles), and to the 
acadCmie (educational division) of Montpellier. n'imes, Alks, 
Uzks. Aigues-Mortes, Beaucaire, Saint-Gilles, Besskges. La Grand' 
Combe and Villeneuve-16s-Xvignon are the principal towns. Op- 
posite the manufacturing town of Pont-St.-Esprit the RhGne is 
crossed by a fine medieval bridge more than 1,000 yd. long built by 



GARDA, LAKE OF-GARDEN CITIES 
the Pontiff brethren. Le Vigan, a n  ancient town with several old 
houses, carries on silk spinning. 

GARDA, LAKE OF, Italy, the most easterly and the most 
extensive of the Lombard lakes (the Lacus Bercucus of the Ro- 
mans),  surpassed in the Alpine region only by those of Geneva and 
Constance. The lake is now divided between the provinces of 
Verona, Brescia and Trento. I t s  broad basin orographically rep- 
resents the southern portion of the valley of the Adige, though that  
river now flows through a narrow trench which is separated from 
the lake by the long narrow ridge of the Monte Baldo (7,277 ft.). 
The  lake is fed by the Sarca a t  its north end, while a t  the southern 
extremity of the lake the Mincio flows out, on its way to join the  
Po. The area is 143 sq.mi., length 324 mi., greatest breadth about 
10 mi., height of surface above sea-level 213 ft .  and the greatest 
depth 1,135 it .  I t s  upper northern end is narrow, but between 
Garda (east) and Salo (west) the lake expands gradually into a 
nearly circular basin. Because of this conformation the lake is 
much exposed to sudden and violent winds. The steep grey lime- 
stone crags of Monte Baldo, on the eastern side of the lake, con- 
trast  strongly with the rich vegetation on the western and southern 
shores. The portion of the western shore that extends from Gar- 
gnano to Salo is the most sheltered and warmest part of the region, 
so  that  not merely does i t  resemble one continuous garden (pro- 
ducing lemons, figs, mulberries and olives) but is frequented in 
winter. The lovely promontory of Sermione (anc. Sirmio) a t  the 
southern end of the lake, has also an  extremely luxuriant vegeta- 
tion. I t  was a favourite residence of Catullus; but the large ruins 
of a Roman villa on the promontory belong to the imperial period, 
while there are also remains of the Lombard period, and a fine 
castle of the Scaligers. 

At the south end of the lake are  the towns of Peschiera (144 mi. 
by  rail from Verona on the east) and of Desenzano (17+ mi. by 
rail from Brescia on the west) ,  which are 84 mi. distant from each 
other. There is a regular steamer service from these two towns. 
On the west shore of the lake are Salb, Maderno, Toscolano (a place 
important in the early history of the printing press), Gargnano and  
Limone, while the rugged east shore can boast only of Bardolino 
and Garda. At the northern end of the lake is Riva. 

GARDELEGEN, a town in the district of Magdeburg, Ger- 
many, on the main Berlin-Hanover railway. Pop. (19 jo)  1 3 ~ 8  j. 
Gardelegen was founded in the 10th century, and on the neighbour- 
ing heath Margrave Louis I of Brandenburg gained, in 1343, a 
victory over Otto of Brunswick. I t  has a Romanesque church, 
and a hospital founded in 128 j. There are considerable manufac- 
tures, notably agricultural machinery and buttons, and its beer has 
a great repute. 

GARDEN, MARY (1877- ), U.S. operatic singer, was 
born a t  Aberdeen, Scot., on Feb. zo, 1877. At the age of six she 
was taken to the United States. I n  1888 her family settled in Chi- 
cago, where her early musical training was received. She went t o  
Paris i n  1896, and studied under Trabadello, Chevallier and Fou- 
gkre. She made her debut a t  the OpCra Comique, Paris, April 3, 
1900, in the title r61e of Louise. 

Miss Garden's first appearance in the United States was in New 
York city in the title role of Thais, Nov. 25, 1907. I n  1910 she 
became a member of the Chicago Civic Opera company, assuming, 
anlong others, the parts of SalomC, Thai's, MClisande and Louise. 
She was general director of the Chicago Opera Association in 1921- 
22 .  I n  1927 she sang in Pelle'as et Me'lisande in Geneva, Switzer- 
land;  also in Paris in the opera Resurrection. 

She retired in 1934. 
GARDEN: see HORTICULTURE ; LANDSCAPE ARCHITECTURE. 
GARDENA, a city of California, U.S., on the southern plain 

of Los Angeles county, 9 mi. S. of Los Angeles. Founded in 1883 
as a farming community, i t  was known as a garden spot in a semi- 
arid region. I t s  growth was very slow for more than 2; years. 
I n  1909, the town moved farther west to avoid being included in 
the .'shoestring strip" connecting Los Angeles with San Pedro 
harbour. I t  was incorporated in I930 with less than 3,000 resi- 
dents. 

Following World War  11, Gardena changed rapidly into a com- 
mercial and residential city. I t s  citizens include a broad cross 

section of economic, cultural and religious groups. Manufactur- 
ing and oil production in neighbouring areas provide the principal 
means of employment. Local schools have been a par t  of the Los 
Angeles school district since 1907. 

For  comparative population figures see table in CALIFORNIA: 
Popzrlation. (R .  C. GM.) 

GARDEN CITIES. This term, first used in  1869 b y  A. T. 
Stewart in connection with the development of a n  estate on  Long 
Island, N.Y., was adopted by Ebenezer Howard in  writing To-  
morrow: A Peaceful Path to  Real Reform (London, 18981, i n  
which he  outlined a scheme for building a new model town t o  be  
called "Garden City." Apart from the name and  the  fact t ha t  
Howard's proposal included the idea of houses with gardens in a 
planned area there was nothing in  common between Stewart's 
scheme and his. I n  fact Howard owed much to Edward Gibbon 
Wakefield's A View of the Art o f  Colonization (London, 1849). 
T h e  publication of Howard's book led to the formation of the  
Garden Cities association in  1899 and to  the establishment of 
Letchworth, the first garden city, in 1903, and Welwyn, the second, 
in 1920. The main features of Howard's scheme were ( I )  pur- 
chase of a large area of agricultural land within a ring fence; (2) 
planning of a compact town surrounded by a wide rural belt ;  (3) 
accommodation of residents, industry and agriculture; (4) limitation 
of the extent of the town and prevention of encroachment upon the 
rural belt; ( 5 )  the rise in land values to be secured for the town 
itseli. 

Howard based his scheme upon the urgent need for remedying the 
congestion of towns and the depopulation of the countryside. He sug- 
gested that, since towns grew because people were attracted to them 
from country districts which they did not like, the country must be 
p a d e  attractive by establishing there the qualities of town life. The 
new town could be limited in extent because it is possible, he con- 
sidered, to get everything that is required in a town of about 30,000, 
while a group of such towns would between them provide all the ad- 
vantages oi a big city; and because the inhabitants oi the rural belt 
would be kept in close touch with town life and rural interests would 
form part oi the town's economy. Such towns scattered over the 
country would, he believed, check rural depopulation and the over- 
growth of the great towns. 

The garden city was to be created by a private corporation and would 
raise money on loan, lay out the town, construct the roads, drainage, 
public services, etc., and let the land on revisable leases, rents increasing 
with the growth of population. How-ard showed that reasonable rents 
would be amply sufficient to pay a return on the expenditure, leaving 
a considerable surplus. The rents, moreover, were to be "rate-rents," 
that is to sap they were to include such charges on property as were 
normally required to meet the expenditure of the local authority. 
Howard contended that his scheme was practicable for two main rea- 
sons: ( I )  if land were purchased at agricultural value and a large popu- 
lation brought to it, the increment in land value would be sufficient to 
provide a substantial economic foundation; (2) as manufacturers were 
establishing works on the outskirts of towns and in country villages be- 
cause they found the costs and conditions of working in the cities too 
onerous, a concerted movement oi industry could be organized from 
the over-burdened cities to the garden cities. 

Howard's proposals attracted many people interested in the question 
of industrial housing: in the garden cities good houses could be cheaply 
provided ior the working classes. When Howard put forward his 
scheme there was no public interest in England in town planning, but 
the advantages of planning a town before building it were appreciated 
and gave additional point to his contentions. The housing and town- 
planning movements of the 20th century were thus profoundly infiu- 
enced by the garden city movement, but the specific proposals for 
garden cities and the general ideas on which they were based were by 
no means expressed in the housing and town-planning activities that 
reached their heights in England in the years immediately after World 
War I .  In particular the development of "garden suburbs" xvas con- 
trary to Howard's idea, which was concerned with a town as a whole. 

Letchworth.-In 1903 the first garden city was established on 
Howard's plan. An area of 3,822 ac. (afterward increased to 4 ,552 )  
was purchased, 35 mi. from London and within 26 mi. of the old market 
town of Hitchin in Hertfordshire. A joint stock company, First Garden 
City Ltd., was formed to carry out the enterprise, with an authorized 
capital of f300.000, the dividend limited to 5 %  per annum. A plan 
was prepared for a town oi 32,000 inhabitants (aiterward increased to 
3j,ooo), with areas for houses, schools, etc., shops and factories and a 
rural belt. Development started in 1904. The company constructed the 
roads, drainage system, water, gas and electricity supplies. By 1951 the 
town had a population of 20;322, occupied with engineering, corset 
making, printing and bookbinding. Industrial growth continued. Lon- 
don county council proposed building houses ior London's overspill, 
which would virtually complete the scheme. In 1956 the company sur- 
rendered the limited-dividend principle. 

W e l w y n  G a r d e n  City.-The second garden city was started in 
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1920 by a joint stock company (an authorized share capital Lz5o,ooo, 
dividends not to exceed 7%).  Welwyn, 2 0  mi. from London, north of 
Hatfield, consisted of 2,383 ac. (afterward increased to 5,071), on which 
a town of 50,000 with a rural belt was planned. The estate purchased 
was completely rural, and the company constructed roads, drainage, 
water, electricity and other supplies. By 1951 the town had a popula- 
tion of 18,314 with engineering, breakfast food and radio iactories, 
printing and other industries. 

Although the Welwyn scheme at  its inception aroused great interest 
the company experienced difficulties owing to shortness of capital and 
underwent two financial reconstructions, at  the end oi  which it aban- 
doned the limited-dividend principle. The scheme made slower progress 
than was expected; but it demonstrated the economic advantages of a 
town site held in a single hand. The features oi  Welwyn are its con- 
sistent architectural development, site planning, public gardens, and 
large central departmental stores owned by the company, with other 
individual shops. As at  Letchworth, land was let on building lease (but 
for 999 years). 

P l a n n i n g  A f t e r  W o r l d  W a r  11.-World War I1 had a very 
adverse effect on the two garden cities: virtually no houses, factories 
or other buildings could be erected except for war purposes; both 
towns became overcrou~ded as evacuation areas; and there was some 
change in industry and population. Furthermore, the effect of the 
Town and Country Planning act, 1947, was to remove for nearly five 
years the economic basis upon which the garden cities were established, 
for the unearned increment (or improved value) of land was appropri- 
ated by the state in "development charges" (abolished in h'ov. 1952). 
Moreover, although Sir Patrick Abercrombie's Greater London Plan 
(1944) showed the value of the two garden cities' contribution, the 
minister of town and country planning reduced the ultimate population 
of Letchworth to 32,000 and that of Welwyn Garden City to 36,500. 

Under the Xew Towns act, 1946, however, Wel~vyn Garden City was 
expropriated, its building and development organization scrapped and 
the completion of the town entrusted to a new development corporation 
financed by the British treasury. The Garden City company was thus 
forced into liquidation. But even though the basis of compensation 
did not permit recognition of the iull value of the property, total com- 
pensation of £3,550,000 in cash w-as paid for the land and building ex- 
propriated, a sum far in excess oi  all that the company had spent. If 
the town had been completed as projected so that the economic results 
could have been fully realized and preserved for the town, Howard's 
idea of rate-rents might well have been proved right, at  least in part. 
At Letchworth the minister was content to lay down conditions for 
development and to put a representative on the board of directors; 
otheru~ise the company was allowed to continue, but as mentioned 
above it has departed from its basic principle. 

Letchworth and Welwyn Garden City were the only garden cities 
in Great Britain, or indeed in the world, but now exist as such only 
in name. While the new towns sponsored by the British government, 
as well as building development schemes in the U.S. and on the con- 
tinent of Europe, borrowed certain characteristic and important fea- 
tures of the garden city idea, their economic structure was not the same, 
and in particular the principle of the rural belt as an integral part of 
town structure was not observed. 

B ~ ~ ~ r o c ~ ~ ~ ~ u . - E b e n e z e r  Howard, Garden Cities o f  Tonzorrow 
(1902) ; Sir Patrick Abercrombie, Greater London Plan (1944) ; C. B. 
Purdom, The Building o f  Satellite Towns, rev. ed., (1949). (C. B. P.)  

United States.- In the US. ,  there was a long tradition in the de- 
velopment of industrial communities by private corporations, sometimes 
well-planned but more often lacking in spaciousness or attractiveness. 
The stigma of the "company town" frequently detracted from those 
which were built to high standards of design and construction, and no 
attempt was made in the early years of the 20th century to folloxv the 
conception of the garden city developed in the writings of Ebenezer 
Howard. Among better examplm of well-planned industrial com- 
munities were Chicopee, Ga. ; Kingsport, Tenn. ; Kohler, Wis. ; and 
Longview, Wash. 

Planning of new communities in the United States along lines similar 
to those of the English garden cities of Letchworth and Welwyn came 
during World War I .  New housing communities were designed for the 
United States Shipping board by -teams of town planners, architects 
and engineers, some of the best of them having many oi the features 
of the English garden city. The plans for these-communities were also 
influenced by the examples of Forest Hills Gardens, N.Y., planned in 
1911 by Frederick Law Olmsted, Jr., in collaboration with Grosvenor 
Atterbury as architect, and oi  Kingsport, Tenn., designed by John 
Nolen in 1915. 

However, the nearest approach to the development in the United 
States of garden cities which followed the principles laid down by 
Ebenezer Howard was exemplified by Radburn, N.J.-the "Town for 
the Motor Age," designed by Clarence Stein and Henry Wright ior 
the City Housing corporation in 1928-and the various Greenbelt towns 
built by the Suburban Resettlement Division of the U.S. Resettlement 
administration during the late 1930s. While these communities had 
many oi the features of the garden city such as comprehensive planning, 
low residential densities and controls over the extent and type of future 
development, none was self-sufficient industrially or was surrounded by 
a permanent belt oi  rural land. While the Greenbelt towns were 
originally owned by the federal government, they were later sold in 

whole or in part to private individuals or co-operatives. 
During World War I1 a number of new communities were built by 

agencies of the federal government, such as Oak Ridge, Tenn., con 
structed by the Atomic Energy commission. The privately sponsored 
"new town" of Park Forest, Ill., in suburban Chicago, designed by 
Elbert Peets for American Community Builders, Inc.. was an excellent 
example of a well-planned residential community. I t  lacked dil-ersity 
in its social structure and was dependent on the larger city ior its 
economic base, but it provided a low density residential development 
surrounded largely by publicly owned reservations giving the com- 
munity many of the advantages of the English garden city. Another 
postwar example of a large-scale residential community which was 
planned and completed in its entirety by private interests was 1,evit- 
town, Pa. It mas developed primarily to serve the needs of employees 
of a new steel plant built at  a considerable distance from established 
population centres. (F. J .  A.) 

GARDEN CITY, a village of Nassau county, on west Long 
Island, 18 mi. E. of New York city, in southeastern New York,  
U.S., is one of the  few communities in the United States tha t  was 
planned as a model town from its beginning. I n  1869 Alexander T .  
Stemart, one of New York's leading merchants, bought a tract  of 
over 7,000 ac. of the  Hempstead plain with the  idea of creating a 
"garden city," a term adopted later b y  the pioneer English city 
planner Sir Ebenezer Howard. (See GARDEN CITIES ) Stewart  
envisioned parks and tree-lined avenues not less than 80 f t .  wide. 
His heirs founded T h e  Garden Ci ty  company, which guided the  
affairs of the community until its incorporation as  an  independent 
village in 19 19. 

Garden City is distinguished for i ts  handsome residential areas 
and for the beautiful Cathedral of the  Incarnation, the see of the  
Episcopal diocese of Long Island. Industries include publishing 
and printing. Points of interest are Adelphi college, founded in 
Brooklyn in 1896 (moved to  Garden City in 1929) as the first 
degree-granting liberal a r t s  college on Long Island, and Roosevelt 
field, named for Theodore Roosevelt's son Quentin, a World ]Tar I 
aviator, and noted as  the airport  where Charles A. Lindbergh began 
his transatlantic flight in 1927. (The field was closed to flying in 
1951 and became the  site of a large shopping centre, dedicated as  
the Roosevelt Field Development International Flight mall in 
1956.) For comparative population figures see table in KEW 
YORK : Population. (WI. M. D . )  

GARDENIA, a genus of evergreen shrubs and trees of the  
madder family (Rubiaceae; q.v.) ,  containing about 60 species, na- 
tives of subtropical parts of the old world. Several a re  grown in 
greenhouses for their handsome, sxveet-scented white flowers. which 

are  develowed sinrrlv a t  the  end 
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of a bran;h o r  in" the leaf axils 
and are funnel- or salver-shaped, 
\i7ith a long tube. 

T h e  double forms of Gardenia 
jaswzinoides (China) ,  the  Cape 
jasmine, o r  gardenia of the florists 
a re  among the  most beautiful and 
highly perfumed of any in culti- 
vation. Gardenias are  readily 
propagated b y  cuttings. 

The  outdoor culture of a more  
hardy form than the  gardenia of 
the florists is common in the 
warmer parts of the  Cnited 
States. The  shrub, usually called 

G A R D E N I A  ( G J A S M I N O I D E S )  Gardenia jasminoides fortuniana 
(or  G. veitchii), is 6-8 ft .  high 

and produces its very fragrant white flowers in midsummer. 
This particular gardenia mill not stand severe frosts and re- 

quires a rich, acid soil. N o  other plant of outdoor culture is so 
spicily fragrant. 

A form of i t ,  known as  G. radicans, is perhaps only a low, more 
or less prostrate variety of the Cape jasmine and is widely grown 
along the Gulf coast and in California. (N .  T R. )  

GARDENING : see HORTICULTURE. 
GARDINER, SAMUEL RAWSON (1829-1902), English 

historian, son of Rawson Boddam Gardiner, was born near Alres- 
ford, Hants. H e  was educated a t  A7inchester and Christ  Church, 
Oxford, where he  took a first class in literae hu?naniores, and 



became a fellow of All Souls (1884) and Merton (1892). For 
some years he was professor of modern history at King's col- 
lege, London. Gardiner, who u7as himself a descendant of Crom- 
well and Ireton, is the historian of the Puritan revolution, and 
has written its history in a History of England from the Acces- 
sion of James I to the Outbreak of the Civil War,  1603- 
1642, 10 vol. (1863-82); History of the Great Civil War,  
1642-1649, 4 vol. (1886); and History of the Commonwealth 
and Protectorate, 1649-1660, 3 vol. (18~4-1903). His researches 
in public and private collections of manuscripts at home, and in 
the archives of Simancas, Venice, Rome, Brussels and Paris, 
were indefatigable. In his judgments of men and their actions 
he is unbiased, and his appreciations of character exhibit a re- 
markable fineness of perception and a broad sympathy. Through- 
out his work he gives a prominent place to everything which 
illustrates human progress in moral and religious as ~vell as 
political conceptions, and specially to the rise and development of 
the idea of religious toleration, finding his authorities not only 
in the words and actions of men of mark, but in the writings of 
obscure pamphleteers, whose essays indicate currents in the tide 
of public opinion. 

Gardiner's style is clear and unadorned; he appeals constantly 
t o  the intellect rather than to the emotions, and is seldom pictur- 
esque, though in describing a few famous scenes, such as the 
execution of Charles I., he writes with pathos and dignity. Among 
the most noteworthy of his separate works are: Prince Charles 
and the Spanish Marriage (2 vols., 1869); Outline o f  English 
History (1st. ed. 1887, later ed. 1919) ; Constitutional Documents 
of the Puritan Revolution, 1625-1660 (1st ed., 1889; 3rd ed., 
1906); Student's History of England (2 vols., 1st ed. 1890-91; 
later ed. 1920) ; What  Gunpowder Plot W a s  (1897); Oliver Crom- 
well (1901). He edited collections of papers for the Camden 
Society, and from 1891 was editor of the English Historical Re-  
view. 

See H.  B. Learned, Samuel Rawson Gardiner (1902) ; R. G. Usher, 
"Critical study of the historical method of S. R. Gardiner," in 
Washington L'ni~ersity Studies, vol. iii., part ii., no. i. (1915). 

GARDINER, STEPHEN (1493 ?-I j5 j ) ,  English bishop and 
lord chancellor, was born at Bury St. Edmunds, the son of a cloth 
merchant. H e  was educated a t  Trinity Hall, Cambridge, and be- 
came doctor of civil law in 1520, and of canon law in the follo~ving 
year. About 152 j he was made secretary to Cardinal Wolsey whom 
he accompanied on his important diplomatic mission to France in 
1527. Next year Gardiner was sent by Wolsey to Italy with 
Edward Fox, provost of King's college, Cambridge, to promote the 
business of Henry's divorce from Catherine of Aragon. Though he 
failed to procure the desired decretal commission, Gardiner by his 
great intrepidity, won from Clement his consent to a general com- 
mission for Campeggio and Wolsey to try the cause in England. 
This, as Wolsey saw, was quite inadequate and he again instructed 
Gardiner to press the pope to send the desired decretal on, even 
if the latter was only to be shown to the king and himself and then 
destroyed. At last the pope gave what was desired on the express 
conditions that Campeggio was to show it to the king and Wolsey 
and no one else, and then destroy it, the two legates holding their 
court under the general commission. In  1529 Gardiner was sent 
again to Italy, but this time the pope would make no further con- 
cessions, or promise not to revoke the cause to Rome. 

Gardiner's services, however, were fully appreciated. He was 
appointed the king's secretary. H e  had been already some years 
archdeacon of Taunton, and the archdeaconry of Norfolk was 
added to it  in March 1529, which two years later he resigned for 
that of Leicester. In  I 530 he was sent to Cambridge to procure 
the decision of the university as to the unlawfulness of marriage 
with a deceased brother's wife, in accordance with the new plan 
for settling the question without the pope's intervention. In this 
he succeeded, though not without a good deal of artifice. In Nov. 
1531 the king rewarded him with the bishopric of Winchester, 
vacant by Wolsey's death. I n  I j32, nevertheless, he displeased 
the king by the part he took in the preparation of the famous 
"Answer of the Ordinaries" to the complaints brought against 
them in the House of Commons. 

His next important action was not so creditable; for he was 

"assistant" to Cranmer as counsel for the king, when the arch- 
bishop, in thc absence of Catherine, pronounced her marriage 
with Henry null and void on May 23, 1533. Immediately after- 
wards he was sent to hfarseilles, where an interview between the 
pope and Francis I .  took place in September, of which event Henry 
stood in great suspicion, as Francis had hitherto maintained the 
justice of his cause. At this interview Bonner intimated the 
appeal of Henry VIII.  to a general council in case the pope should 
proceed to sentence against him. This appeal, and also one on be- 
half of Cranmer presented with it, were drawn up  by Gardiner. 
I n  I 535 he and other bishops were called upon to vindicate the 
king's new title of "Supreme Head of the Church of England." 
The result was his celebrated De vera obedientia, the ablest of all 
the vindications of royal supremacy, reprinted in 1537 by the 
Swiss reformers. In  the same year he had a dispute with Cranmer 
about the visitation of his diocese. He was also employed to 
answer the pope's brief threatening to deprive Henry of his king- 
dom. During the next few years he was engaged in various em- 
bassies in France and Germany until 1538 when, owing to Crom- 
well's mistrust, he was replaced as ambassador in Paris by Bonner. 
In  1539 he took part in the enactment of the severe statute of the 
Six Articles, which led to the resignation of bishops Latimer and 
Shaxton and the persecution of the Protestant party. I n  1540, on 
the death of Cromwell he was elected chancellor of the University 
of Cambridge. A few years later he attempted to fasten a charge 
of heresy upon Archbishop Cranmer in connection with the Act 
of the Six Articles; and but for the intervention of the king would 
probably have succeeded. Though he had supported the royal 
supremacy, Gardiner objected to the religious doctrines of the 
Reformation. He had to contend with frequent storms of royal 
indignation; but the king had need of him quite as much as he 
had of Cranmer; for Gardiner, even under royal supremacy, was 
anxious to prove that England had not fallen away from the faith, 
while Cranmer's authority as primate was necessary to  upholding 
that supremacy. Thus Gardiner and the archbishop maintained 
opposite sides of the king's church policy; and though Gardiner 
was encouraged by the king to put up articles against the arch- 
bishop for heresy, the archbishop could always rely on the king's 
protection. 

Under Eduard VI. Gardiner was completely opposed to the 
policy of the dominant party both in ecclesiastical and in civil 
matters. The religious changes he objected to both on principle 
and on the ground of their being moved during the king's minor- 
ity, and he resisted Cranmer's project of a general visitation. 
His remonstrances, however, were met by his committal to  the 
Fleet, and the visitation of his diocese was held during his im- 
prisonment. Though soon released, it  was not long before he was 
called before the council, and, refusing to give them satisfaction, 
was thrown into the Tower, where he remained for over five years. 
His bishopric was given to Poynet, a chaplain of Cranmer's and 
bishop of Rochester. On Mary's accession, Gardiner was restored 
to his bishopric, and as lord chancellor, set the crown on the 
queen's head at  her coronation. H e  also opened her first parlia- 
ment and for some time was her leading councillor. 

H e  was now called upon, in advanced life, to undo not a little 
of his early work-to vindicate the legitimacy of the queen's birth 
and the lawfulness of her mother's marriage, to restore the old 
religion, and to recant what he had written touching the royal 
supremacy. I t  is said that he wrote a formal retraction of his De 
Vera obedientia which is no longer extant. As chancellor he nego- 
tiated the queen's marriage treaty with Philip, to which he shared 
the general repugnance, though he could not oppose her will. I n  
executing it, however, he provided that the Spaniards should in 
nowise interfere in the government of the country. After the com- 
ing of Cardinal Pole, and the reconciliation of the realm to the see 
of Rome, he still remained in high favour. H e  no doubt approved 
of the act, which passed the House of Lords while he presided 
there as chancellor, for the revival of the heresy laws. Xeither 
is there any doubt that he sat in judgment on Bishop Hooper, 
and on several other preachers whom he condemned to be degraded 
from the priesthood. But he endeax~oured to save the lives of 
Cranmer and Sorthumberland, and much as he was maligned by 
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opponents, there are strong evidences that his natural disposition 
was humane and generous. In May 1553 he went to Calais as one 
of the English commissioners to promote peace with France; but 
their efforts were ineffectual. I n  Oct. I 555 he again opened parlia- 
ment as lord chancellor, but soon fell ill and died at  IVhitehall on 
Sov .  I 2. H e  was buried in Winchester cathedral. 

Besides his conspicuous statesmanship and legal ability, Gar- 
diner possessed a learning in divinity far from commonplace. His 
part in the drawing up of doctrinal formularies in Henry VIII.'s 
time is not clear; but at a later date he wrote tracts in defence of 
the Real Presence against Cranmer, some of which, being written 
in prison, were published abroad under a feigned name. Con- 
troversial writings also passed between him and Bucer, with whom 
he had several interviews in Germany. when he was there as Henry 
VIII.'s ambassador. A friend of learning he took great interest 
in promoting the study of Greek at Cambridge. He wa.s, however, 
opposed to the new method of pronouncing the language intro- 
duced by Sir John Cheke, and wrote letters to him and Sir Thomas 
Smith upon the subject, in which, according to Ascham, his op- 
ponents showed themselves the better critics, but he the superior 
genius. His house was spoken of by Leland as the seat of elo- 
quence and the special abode of the muses. 

GARDNER, PERCY (1846-193 7), English classical archae- 
ologist, was born in London, and was educated a t  the City of 
London school and Christ's college, Cambridge (fellow, 1872). 
H e  was Disney professor of archaeology a t  Cambridge (1880-87), 
and professor of classicdl archaeology a t  Oxford (1887-1925). 
Gardner was a fellow of the British Academy and of other learned 
societies in many foreign countries. Among his works are: Types 
of Greek Coins (1883); A Numismatic Commentary o n  Pausa- 
nias (with F. Imhoof-Blumer, 1887); New Chapters i n  Greek 
History (1892), an account of excavations in Greece and Asia 
Minor; Maxual of Greek Antiquities (with F .  B. Jevons, 2nd ed. 
1898); Grammar of Greek Art (1905); Principles of Greek Art 
(1913) ; hTew Clzapters in Greek Art (1926) ; and a number of 
works on theological and ecclesiastical subjects. 

His brother, ERNEST ARTHUR GARDNER (1862-1939), educated 
a t  the City of London school and Caius college, Cambridge (fel- 
low, 188;), was director (1887-9j) of the British School at  
Athens, and later became professor of archaeology a t  University 
college, London, and dean of the university. His publications in- 
clude: Introduction to  Greek Epigraphy (1887); Catalogue o f  the 
Vases i n  the Fitzwilliam Museum, Cambridge (1897j ; Ancient 
Athens (1902) ; Handbook o f  Greek Sculpture (1905) ; new and 
enlarged ed. (1915) ; The Art of Greece (1925)~ etc. 

GARDNER, a city among the hills of northern Worcester 
county in north-central Massachusetts, U.S., 59 mi. N.W. of Bos- 
ton, n7as organized as a town on June 27, 1785, on the petition of 
John Glazer of Westminster and was incorporated as a city on 
March 15, 1921. I t  was named after Col. Thomas Gardner, who 
was killed in the battle of Bunker 
Hill. Gardner has been called 
the chair city of the world; the 
first chair factory was started 
there by James M. Comee in 
1805. Major products include 
baby carriages and walkers, fabri- 
cated structural products, furni- 
ture, office machinery, sporting 
and athletic goods, and toys. A 
wooden chair near the Boston and 
Maine railroad station is a land- 
mark that is reputed to be the 
largest chair ever constructed. 
For comparative population fig- 
ures see table in MASSACHU- 
SETTS : Popz~lation. (J. F. 2.) 

GAREFOWL, also known as 
great auk (Pingz~inus impen~zis),  G R E A T  A U K  

I M  P E N N I S ) ,  
a large flightless sea bird, now KNOWN ALSO I N  T H E  H E B R I D E S ,  
extinct. Slightly smaller than a W H I C H  IT FREQUENTED,  A S  T H E  

tame goose, it resembled its rela- GAREFOWL 

tive the razorbill (Alca torda) in appearance, but a large patch of 
vhite occupied nearly all the space between the bill and the eye, 
\~hi le  the bill itself bore eight or more transverse grooves. Because 
of the small size of the wings the bird was unable to fly. The great 
auk was 30 in. long, with a wing less than 6 in.; the razor-billed auk 
(q.v ), 17 in. long, has an 8-in. wing. I t  bred at  St. Kilda, the 
Faeroes, Iceland and Funk Island off Xewfoundland, where the 
French fishermen used both the bird and its eggs for food. Enor- 
mous numbers were killed, the birds being driven up a plank into 
the hold of the vessel (see Ritchie, Alltimal Life i n  Scotland).  I t  
became extinct about 1844, when the last pair, with an egg, was 
killed at Eldey, Iceland, in June. The egg resembled that of the 
razorbill in shape and colour, but was larger, measuring nearly 
5 by 3 in. (See A c ~ s . )  (G. F. Ss.) 

GARFIELD, JAMES ABRAM (1831-1881), 20th presi- 
dent of the United States, was born on Nov. 19, 1831, in a log 
cabin in the little frontier town of Orange, Cuyahoga county, 
Ohio. His early years were spent in the performance of such 
labour as fell to the lot of every farmer's son in the new states, 
and in the acquisition of such education as could be had in the 
district schools held for a few weeks each winter. But life on 
a farm was not to his liking, and at  16 he left home and tramp- 
ing across the country to Cleveland, Ohio, sought employment 
from the captain of a lake schooner. But the captain drove him 
from the deck, and, wandering on in search of work, he fell in 
with a canal boatman who engaged him. During some months 
young Garfield served as bowsman, deck-hand and driver of 
a canal boat. An attack of the ague sent him home, and on re- 
covery, having resolved to attend a high school and fit himself 
to become a teacher, he passed the next four years in a hard 
struggle with poverty and in an earnest effort to acquire an edu- 
cation; worked as a teacher, a carpenter and a farmer; studied 
for a time at the Western Reserve Eclectic Institute at Hiram, 
Ohio, and finally entered Williams College. On graduation, in 
1856, Garfield became professor of ancient languages and liter- 
ature in the Eclectic Institute at  Hiram, and within a year rose 
to be its principal. 

Soon afterwards he entered political life. I n  the early days 
of the Republican party, when the shameful scenes of the Kansas 
struggle were exciting the whole country, and during the cam- 
paigns of 18j ' i  and 1858, he became known as an effective 
speaker and ardent anti-slavery man. His reward for his services 
was election in 1359 to the Ohio sende as the member from 
Portage and Summit counties. LVhen the "cotton States" seceded, 
Garfield appeared as a warm supporter of vigorous measures, 
and when the call came for 75,000 troops, a t  once offered his 
services to the governor. and became lieutenant-colonel and then 
colonel of the 42nd Ohio Volunteers, recruited largely from 
among his former students He served in Kentucky, was pro- 
moted to the rank of brigadier-general of volunteers early in 
1862; took part in the second day's fighting at  the battle of 
Shiloh, served as chief of staff under Rosecrans in the Army of 
the Cumberland in 1863, fought at  Chickamauga, and was made 
a major-general of volunteers for gallantry in that battle. I n  
1862 he was elected a member of Congress from the Ashta- 
bula district of Ohio, and, resigning his military commission, 
took his seat in the House of Representatives in Dec. 1863. I n  
Congress he 'joined the radical wing of the Republican party, 
advocated the confiscation of Confederate property, approved 
and defended the Wade-Davis manifesto, and was soon recog- 
nized as a hard worker and ready speaker. Capacity for work 
brought him places on important committees and his ability as 
a speaker enabled him to achieve distinction on the floor of the 
House and to rise to leadership. The year 1873 was one of 
disaster to the Republican party. The greenback issue, the 
troubles growing out of reconstruction in the South, the CrCdit 
Rlobilier and the "Salary Grab," disgusted thousands of inde- 
pendent voters and sent a wave of democracy over the country. 
Garfield himself was accused of corruption in connection with 
the Crkdit hlobilier scandal, but the charge was never proved. 
A Republican convention in his district demanded his resigna- 
tion, and re-election seemed impossible; but he defended him- 
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self in two pamphlets, "Increase of Salaries" and "Review of 
the Transactions of the CrCdit Mobilier Company," made a 
village-to-village canvass, and was victorious. In  1876 Garfield 
for the eighth time was chosen to represent his district; and 
afterwards as one of the two representatives of the Republicans 
in the House, he was a member of the Electoral Commission 
which decided the dispute regarding the presidential election of 
1876. When, in 1877, James G. Blaine was made a senator 
from Maine, the leadership of the House of Representatives 
passed to Garfield. and he became the Republican candidate for 
speaker. But the Democrats had a majority in the House, and 
he was defeated. Hayes, the new president, having chosen John 
Sherman to be his secretary of the treasury, an effort was made 
to send Garfield to the United States Senate in Sherman's place. 
But the President needed his services in the House, and he was 
not elected to the Senate until 1880. 

The time had now come (1880) when the Republican party 
must nominate a candidate for the presidency. Gen. U. S. Grant 
had served two terms (1869-77) and the unwritten law of 
custom condemned his being given another. But the "bosses" 
of the Republican party in three great states-New York, Penn- 
sylvania and Illinois-were determined that he should be re- 
nominated. These men and their followers were known as the 
"stalwarts." Opposed to them were two other factions, one sup- 
porting James G. Blaine, of Maine, and the other John Sherman, 
of Ohio. When the convention met and the balloting began, the 
contest along these factional lines started in earnest. For 28 
ballots no change of any consequence was noticeable. Though 
votes were often cast for ten names, there were but two real 
candidates before the convention, Grant and Blaine. That the 
partisans of neither would yield in favour of the other was cer- 
tain. That the choice therefore rested with the supporters of 
the minor candidates was manifest, and with the cry "Anything 
to beat Grant!" an effort was made to find some man on whom 
the opposition could unite. Such a man was Garfield. His long 
term of service in the House, his leadership of his party on its 
floor, his candidacy for the speakership and his recent election 
to the United States Senate marked him as the available man. 
Between the casting of the 1st and the 33rd ballot, Garfield, 
who was the leader of Sherman's adherents in the convention, had 
sometimes received one or two votes and at  other times none. 
On the 34th he received 17, on the next SO and on the next almost 
the entire vote hitherto cast for Blaine and Sherman, and was 
declared nominated. During the campaign Garfield was subject 
to violent personal abuse; the fact that he was alleged to have 
received $329 from the CrCdit Mobilier as a dividend on stock led 
his opponents to raise the campaign cry of "329," and this number 
was placarded in the streets of the cities and printed in flaring type 
in partisan newspapers. The forged "Morey letter," in which he 
was made to appear as opposed to the exclusion of the Chinese, 
was widely circulated and injured his candidacy in the west. That 
the charges against Garfield were not generally credited, however, 
is shown by the fact that he received 214 electoral votes to his 
opponent's 155. He was inaugurated on March 4, 1881. 

On July 2, while on his way to attend the commencement 
exercises at  Williams college, Williamstown, Mass., the new presi- 
dent was shot in a Washington railway station by a disappointed 
office seeker named Charles J. Guiteau, and on Sept. 19, 1881, he 
died a t  Elberon, N.J., where he had been moved on Sept. 6. H e  
was buried in Cleveland, O., where in 1890 a monument was 
erected by popular subscription to his memory. 

President Garfield's writings, edited by Burke A. Hinsdale, were 
published in 1882. See also Theodore Clarke Smith, The Life and Let- 
ters of Janzes A. Garfield ( 1 9 2 5 ) .  

in 1898 and as a city in 1917. Garfield is an industrial city, whose 
chief industries include the manufacture of textiles, chemicals, air- 
craft parts, nonferrous metals, paperboard, machinery and rubber 
products. For comparative population figures see table in NEW 

JERSEY: Population. (D.  N. A.; M. P.  M.) 
GARFIELD HEIGHTS, a suburban city of Cuyahoga 

county, in northern Ohio, U.S., is immediately southeast of Cleve- 
land. Named for Pres. James Garfield, whose parents had once 
lived nearby, Garfield Heights did not receive village status until 
191 9. The area was part of the original township of Newburgh, 
organized in 1814, and underwent a gradual process of contraction 
as sections were annexed to Cleveland. The village of South New- 
burgh u a s  established in 1904 and 15 years later became Garfield 
Heights. By 1932 the village qualified for designation as a city. 
I n  a rapidly expanding residential area, the city encouraged limited 
industrial activity, including the manufacture of women's apparel, 
tools and dies, abrasives and metal products. 

After World War 11, Garfield Heights experienced a sharp in- 
crease in population; for comparative population figures see table 
in OHIO : Population. (W. G. K.) 

GARFISH, a family of fishes (Belonidae) found in most tem- 
perate and tropical seas, also called needlefish, and recognized by 
their long, slender, compressed and silvery bodies, and by their 
jaws being produced into long, pointed, bony and sharply toothed 
beaks. About 50 species are known, some attaining a length of 
four or five feet. One species is common on the British coasts, and 
is well known by the name of "long-nose.'' The green bones deter 
many people from eating this wholesome food. 

The skipper (Scomberesox) and halfbeak (Hemirhamphus), 
in which the lower jaw only is prolonged, are akin to the gar- 
fishes. 

GARGANEY, or SUMMER TEAL, Anus querquedula, is one 
of the smallest of the ducks and is a summer visitant to England, 
where it breeds in the east Norfolk Broads. Slightly larger than 
the common teal (A. crecca), the male has a nutmeg-brown beard 
and a uhite line behind the eyes. The female resembles the hen 
teal, but possesses no wing spot. In  Ireland and Scotland the 
garganey is rare. I t  has not a high northern range, and its appear- 
ance in Norway and Sweden is casual. I t  is nowhere common in 
Europe, but ranges far to the eastward in Asia and yearly visits 

India in winter in enormous num- 
bers. I t  nests very frequently 
in reed beds. I t  is related to the 
blue-winged teal or summer teal 
(A. discors) of Canada and the 
United States. 

GARGANO, MONTE (anc. 
Garganus M o m ) ,  a massive 
mountainous peninsula project- 
ing eastward from the north coast 
of Apulia, Italy, and belonging 
geologically to the opposite Dal- 
matian coast; i t  was indeed sepa- 
rated from the rest of Italy 
by an arm of the sea as late as 
the Tertiary period. I t  is of the 
same charactkr as the Carso, be- 
ing composed of fractured cal- 
careous rock, and has numerous 
superficial and subterranean cav- 
ities. The highest point (Monte 
Calvo) is 3,465 ft .  above sea 

:, 8 ,  C ,  E ,  F, F R O M  Y I O L L E T . L E . D U C :  D, nTH: level. The oak forests for which 
A M E R I C A N  A R C H I T E C T , , ;  a,  F R O M  F L E T C H E R ,  i t  was reno-~ned in Roman times 

GARFIELD, a city of Bergen county, in northeastern New Cyi,'TO,z,Od, A R ~ C B " , ' ~ ~ ~ ~ ~  ON T H E  C O M P A R A .  have entirely disappeared except 
Jersey, U.S., a t  the juncture of the Passaic and Saddle rivers, is GARGOYLES in three sections, and have left 
12 mi. If7. of New York city and 10 mi. N.W. of Newark. Founded ~,,i,,t: 0 ,  ~ ~ ~ ~ k ,  H, R ~ ~ ~ ~ ;  0,,thic: the soil dry and stony. WIonte 
in 1679 by the Dutch after purchase of the land from the Hacken- E, French undecorated, C and F, Sant' Angelo (q.v.) is the princi- 
sack clan of the Delaware tribe of the Algonkin Indians of the ~ ~ ~ r e , ~ ~ , " ~ ; e ~ a ~ ~ r i ~ C ' ( ~ ~ ~ ~ ; O ~ :  t: pa1 town. 
Lenni Lenape nation, the city was originally known as Cadmus st .  Urbain,  Troyes ( c .  1290); Mod- GARGOYLE, in architec- 
Melon Patch and later as East Passaic. I t  was renamed Garfield tlidi2 c;"y"J,"k ~ ~ ~ n ( S ~ e t '  ture, a decorated waterspout. 
in 1881 after Pres. James Garfield and incorporated as a borough v a n  ~ ~ e b k ,  architects) Although technically speaking the 
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term applies to the carved lions of classic cornices, or to the 
terra-cotta spout, such as those found frequently in Pompeii, in 
general usage the word has become restricted to the grotesque, 
carved spouts of the middle ages, and is even, incorrectly, applied 
to other grotesque beasts, such as the chim2res that decorate the 
parapets of S o t r e  Dame a t  Paris. The gargoyle of the developed 
Gothic period is usually a grotesque bird or beast sitting on 
its haunches on the back of a cornice molding and, in order to 
throw the water far from the building, projecting for several 
feet. 

GARHWAL is a mountainous district in the Kumaon division 
of Uttar Pradesh, India. Pop. (1951) 639,625; area 5,631 sq.mi. 
Administrative headquarters are a t  Pauri (pop., 1951, 5,250). The 
celebrated temple of Badrinath, set high among the mountains, is 
a favourite resort for pilgrims. The district consists almost en- 
tirely of rugged mountain ranges separated by narrow valleys 
which in some cases become deep gorges or ravines. The only level 
portion of the district is a narrow strip of waterless forest beheen 
the southern slopes of the hills and the fertile plains of Rohilkhand. 
The Alaknanda, the source of the Ganges, receives with its affluents 
the whole drainage of the district. At Devaprayag it unites with 
the Bhagirathi to become the Ganges. Cultivation is principally 
confined to the immediate vicinity of the rivers. 

Main exports are grain and coarse cloth; imports are salt, borax, 
livestock and ~ i ~ o o l .  

GARIBALDI, GIUSEPPE ('180 7-1882 j . Italian patriot, 
was born at Kice on July 4, 1807. He  entered the Sardinian n a w ,  
and, with con~panions on board the frigate "Euridice," plotted to 
seize the vessel and occupy the arsenal of Genoa at the moment 
when Mazzini's Savoy expedition entered Piedmont. The plot 
being discovered, Garibaldi fled, but was condemned to death by 
default on June 3, 1834. Escaping to South America in 1836, he 
was given letters of marque by the state of Rio Grande do Sul, 
which had revolted against Brazil, and after a series of victorious 
engagements passed into the service of Uruguay. I n  Montevideo, 
he formed the Italian legion, with which he won the battles of 
Cerro and Sant' i\ntonio in 1846 and assured the freedom of Cru- 
guay. He returned to Italy upon receiving news of the incipient 
revolutionary movement, and landing at Nice on June 24! 1848, 
placed his sword at the disposal of Charles Albert. H e  formed a 
volunteer army 3,000 strong, but shortly after the defeat of Cu- 
stozza had to flee to Switzerland. Proceeding thence to Rome, he 
was entrusted by the Roman republic with the defense of San 
Pancrazio against the French. where he gained the victory of 
April 30, 1849. During May he dispersed the Bourbon troops at 
Palestrina, Yelletri and elsewhere, and after the fall of Rome 
started on his ~vonderful retreat through central Italy pursued by 
the armies of France, Austria, Spain and Xaples. He  escaped to 
Ravenna, then to Piedmont and ultimately to America, from 
whence he returned to Italy in 1854 and purchased the island of 
Caprera. on which he built his home. On the outbreak of war in 
18j9 he was in command of the Alpine infantry, defeating the 
Austrians at Casale on May 8, crossing the Ticino on May 23, and, 
after a series of victorious fights: liberating Alpine territory as far 
as the frontier of Tirol. 

Returning to Como to wed the Countess Raimondi, by whom 
he had been aided during the campaign, he was apprised, im- 
mediately after the wedding, of circumstances which caused him 
to abandon his wife and start for central Italy. Forbidden to 
invade the Romagna, he returned to Caprera, where with Crispi 
and Bertani he planned the invasion of Sicily. Assured by Sir 
James Hudson of English sympathy, he began preparations for 
the process which ended in the making of Italy. H e  reached 
Marsala on May 11, 1860, landed under the protection of the Brit- 
ish vessels "Intrepid" and "Argus," and on the following day his 
dictatorship was proclaimed at Salemi. On May I j the Keapolitan 
troops were routed at  Calatafimi, on May 25 Palermo was taken, 
on June 6, zo.ooo Keapolitan regulars capitulated, on July 20 

Messina fell and on Aug. 21 the battle of Reggio was won. On 
Sept. 7 Garibaldi entered Naples. and a month later routed the 
remnant of the Bourbon army on the Yolturno. On Nov. 7 he 
accompanied Yictor Emmanuel during his entry into Naples, and 

next day returned to Caprera. 
Indignant at the cession of Nice to France and at the neglect 

of his follo\i~ers by the government, he returned to political life. 
Elected deputy in 1861, his anger against Cavour found violent 
expression, until Cavour's successor. Ricasoli. enrolled the Gari- 
baldians in the regular army. Marching on Rome in the following 
year, he was taken prisoner at Aspromonte on .lug. 2 7 .  Liberated 
by an amnesty, Garibaldi returned once more to Caprera amid 
general sympathy, and in 1864 was enthusiastically received in 
London. On the outbreak of war in 1866 he assumed command 
of a volunteer army! and on July 3 he defeated the Austrians a t  
Monte Saello. on the ;th a t  Lodrone. on the 10th at Darso, on the 
16th at Condino, on the 19th at Ampola, on the 21st at Bezzecca; 
when on the point of attacking Trent, he was ordered by General 
Lamarmora to retire. His famous reply, "Obbedisco" ("I obey"), 
has often been cited as a classical example of military obedience 
to a command destructive of a successful leader's hopes, but docu- 
ments later published (cf. Corriere dellu sera, Aug. 9, 1906) prove 
that Garibaldi had for several days known that the order to evacu- 
ate the Trentino would shortly reach him. As early as July 16 
Crispi had been sent to warn Garibaldi that. because of Prussian 
opposition. Austria would not cede the Trentino to Italy and that 
the evacuation was inevitable. He  returned to Caprera to mature 
his designs against Rome, which had been evacuated by the French 
in pursuance of the Franco-Italian convention of Sept. 1864. In  
1867 he prepared to enter papal territory. but Ivas arrested at  
Sinalunga by the government and conducted to Caprera. He  es- 
caped to Florence and, with the complicity of the second Rattazzi 
cabinet, entered Roman territory at  Passo Corese on Oct. 23. Two 
days later he took Monterotondo, but on Kov. 2 his forces were 
dispersed at Mentana by French and papal troops. Recrossing the 
Italian frontier, he was arrested at  Figline and taken back to  
Caprera. In 1870 he formed a fresh volunteer corps and went 
to the aid of France. defeating the German troops at  Chatillon, 
Autun and Dijon. Elected a member of the Versailles assembly, 
he resigned his mandate in anger at French insults and withdrew 
to Caprera until, in 18 74, he was elected deputy for Rome. Popu- 
lar enthusiasm induced the Conservative Rlinghetti cabinet to 
propose that £40.000 with an annual pension of £2,000 be con- 
ferred upon him, but the proposal was refused by Garibaldi. Upon 
the advent of the left to power. however, he accepted both gift 
and pension. He died at  Caprera on June 2 ,  1882, one of the 
greatest masters of revolutionary war. 

B 1 ~ ~ 1 o ~ ~ a ~ ~ ~ . - E d i t i o n e  nazionale degli scritti di Giz~seppe Gari- 
baldi, 6 vol. (1932-37) ; Memorie autografich~ (1888), Eng. trans. by 
A. Werner, 3 vol. (1889) ; G. Guerzoni, Garibaldi, 2 vol. (1882) ; J .  W.  
Mario, Garibaldi e i suoi tempi (1884) ; C .  de St. Cyr, Garibaldi (1907) ; 
A. V. Vecchi, La Vita e la Geste di Garibaldi (1910) ; A. Luzio, Gari- 
baldi, Cavour, Verdi (1924) ; G. M. Trevelyan, Garibaldi's Dejence of 
the Roman Republic, new ed. (1949), Garibaldi and the Thousend, new 
ed. (1948), and Garibaldi and the Making of Italy, new ed. (1948) ; 
E. Provaglio, Vita di Giuseppe Garibaldi (1g;o) ; D. Mack Smith, 
C C ~ I O U Y  and Garibaldi (19 54) .  

GARLAND, HAMLIN (1860-1940). U.S. author, perhaps 
best remembered for his autobiographical "Middle Border" series, 
was born at West Salem! Wis., on Sept. 14, 1860. As his family 
moved progressively westward. Garland rebelled against the vicis- 
situdes of pioneering and turned to Boston for a literary career. A 
follower of William Dean Howells, Garland far exceeded his 
mentor in the bitterness of his realism as he resentfully recorded 
the frustrations of rural life. The short stories of Mczin-Tra7~elled 
Roads (1891 j, Prairie Folks (1893) and I.t7ayside Courtships 
(1897), and the novel Rose of Dutcher's Cooley (1895) raised a 
storm of protest. 

Garland's critical theories of "veritism," set out in Csumbling 
Idols (1894), were largely derivative but well in advance of con- 
temporary popular acceptance. Garland next turned to the "high 
country" of the American west and to the occult for materials, 
producing a series of mediocre novels which were serialized in the 
burgeoning "slick magazines." His Indian stories, however. writ- 
ten during this period (though uncollected until 1923 in T h e  Rook 
of the ilmerican Indian) ,  remain one of the earliest accurate and 
sympathetic appraisals of this minority group. Garland grew in- 
creasingly critical of the "excesses" of the naturalists. and in 1917 
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in mello~v autobiographical mood wrote A Son of the Middle 
Border,  apostrophizing the vanishing frontier. The book won im- 
mediate and deserved acclaim. A somewhat unsuccessful sequel, 
A Daughter of the Middle Border (1921), was the Pulitzer choice 
for biography. Trail-Makers of the Middle Border (1926) nos- 
talgically described the epic sweep of migrations which settled 
the American continent. In  his later years Garland compiled 
from his journals Roadside Meetings of a Literary Nomad (1930) 
and successive reminiscent volumes. 

An indefatigable lecturer and promoter of literary organizations 
as well as a fecund writer, Garland in his lifetime was a force 
in literary affairs. In  youth the spokesman of the "local color 
school" of realists, he came in time to be the bi te  noire of the 
naturalistic critics. Later critical opinion was sharply divided 
as to the extent of his influence upon American letters. 

B I B L I ~ G R A P H Y . - H ~ ~ ~ ~ ~  Garland, A Son o f  the Middle Border, Road- 
side Meetizgs, etc.; Jean Holloway, Hamlin Garland: a Biography 
(1959) ; Garland Papers (manuscripts), Doheny Library, University 
of Southern California. (Jx. M. H.) 

GARLAND, JOHN (JOHANNES DE GARLANDIA) ( c .  1195- 
c. 12 72), English grammarian and poet, whose works were impor- 
tant in the development of medieval Latin, was born in England of 
a noble family. He studied at  Oxford under a certain John of Lon- 
don, and about 1202 went to Paris where Alain de Lille was his 
teacher. Garland taught at  Paris until 1229 when he went to the 
new University of Toulouse. In  1232 or 1233 he had to flee Tau- 
louse because of religious troubles with the Albigensians. Among 
his grammatical works were Contpendiurn gravznzatice and Liber 
de constrztctio?zibus. His Dictionarius, a Latin vocabulary, was 
edited in 1857 by T. Wright, who also published fragments of the 
Poetvia (1841), since edited in full by G. Mari (1892 and 1902). 

The best k n o ~ ~ n  of Garland's poems are De ti,iz~mpJzis ecclesiae 
(ed, by Wright, 1856), books iv-vi giving a detailed account 
of the Albigensian crusade in the south, and Epi thalamiz~~n b e a t ~ e  
Maiiae I'irginz~nz. De  vzysteiiis ecclesiae was edited by B. if'. Otto 
(1812) and the Xovale scolariu??~, which covers such topics as 
general behaviour. table manners, virtue and the defense of the 
pope against simony, by L. J .  Paetow (1927) ~vho in his introduc- 
tion gives an account of the life and works of Garland. 

GARLAND, a city of Dallas county, in northeastern Texas, 
US.. is 14 mi. N.E. of Dallas. Known in the 1880s as Duck Creek 
and later as Embree, it was named in honour of A. H .  Garland, 
U.S. attorney general under Pres. Grover Cleveland. I t  was long 
an agrarian town, with a population of only 2,233 as late as 1940. 
After World TVar I1 industrial expansion increased the population. 
(For comparative population figures see table in TEXAS: Popula- 
tion. j More than 50 industrial firms were established in Garland 
between 1940 and 1960. 

In  1951 Garland adopted the council-manager form of govern- 
ment. (E. C. BE.) 

GARLIC (A l l i z~m sativzlm),  a bulbous perennial plant of the 
family Liliaceae (lily family), used for flavouring. I t  is native to 
middle Asia west of the Himalayas. The membranous skin of the 
bulb encloses up to 2 0  small edible bulbils called cloves. m-hich are 
quite unrelated to the spice of that name. These bulbils are borne 
in the axils of the inner leaves of the bulb. The ~j to zo leaves 
are long, flat and solid with a ridge on the under side of each. 
Flon-er stalks sometimes arise to one foot or more. bearing tiny 
bulblets and sterile flowers but no seeds. Garlic is propagated by 
planting either cloves or top bulblets and is grown as an annual 
crop by methods similar to those used in the growing of onions. 
I t  is little grown in the United States except in California. 

(V. R. B.) 
GARLIC MUSTARD (Alliaria oficinalis), a plant of hedge- 

banks, low woods and waste grounds, called also hedge garlic, 
Jack-by-the-hedge and sauce-alone. I t  is an erect: somewhat 
branching. biennial or perennial herb, 2 ft. to 3 ft. high, of the 
mustard family (Cruciferae), native to Europe and temperate 
Asia and naturalized in S o r t h  America from Quebec and Ontario 
to Virginia. The long-stalked, coarsely toothed leaves emit, when 
crushed. a garliclike odour. The plant bears white flowers. 

GARMISCH-PARTENKIRCHEN, a resort town in 

Bavaria, Ger., on the edge of the Bavarian Alps and under the 
shadow of the Zugspitze, the highest mountain in Germany. I t  
lies southwest of Munich in one of the valley highways leading to 
the Brenner pass to Italy and is on the railway from Augsburg to 
Innsbruck. Pop. (1950) 25,142. 

GARNEAU, FRANCOIS XAVIER (1809-1866), Cana- 
dian historian, whose Histoire du Canada established scientific 
method there, was born June 15, 1809, in Quebec, the son of a 
carriage maker. Leaving school at  14, he entered the court clerk's 
office and two years later a notary's firm, becoming himself a 
notary in 1830. He was in London from 1831 to 1833 as secretary 
to D. B. Viger, a Canadian political delegate. Back in Quebec, 
he wrote poetry, started a short-lived paper and dabbled in history. 
In  1837 he turned bank cashier and became somewhat active in 
politics He was appointed translator to the legislative assembly 
(1843) and was Quebec city clerk (1844-64). His Histoire du 
Canada (184j-48) met with great success and was translated into 
English. Voyage e n  Angleterre e t  en  France appeared in 1855. 
Scarcely touching economics. he concentrates on war and politics, 
being invariably impartial. His inspiration is based on the con- 
servation of Quebec's religion, language and laws. Revitalizing 
ethnic pride and aspirations, he ranks as the national historian of 
French-Canada. He died at Quebec, Feb. 3, 1866. 

BIBLI~GRAPHY.-GUS~~V~ Lanctot, Francois-Xavier Gavneau (1924) ; 
P.  J 0. Chauveau, Francois-Xavier Gavneau, sa vie et ses oeuvres 
(1883) , H. R Casgrain, Un Contemporazn, F. X .  Garneau (1866). 

(G. LT.) 
GARNER, JOHN NANCE (1868- ) .  U.S. vice-presi- 

dent during Pres Franklin D. Roosevelt's first two terms n a s  born 
in a log cabin in Red River county, Tex., Nov. 2 2 .  1868. After 
limited schooling, he studied law and was admitted to the Texas 
bar in 1890. He served t n o  terms in the Texas legislature. 1898- 
1902. He was elected a Democratic representative in the U.S. con- 
gress in 1902 and continued as such for 30 years. After being suc- 
cessively Democratic whip and leader in the house, he was elected 
speaker in 1931. In 1932 he was a candidate for the Democratic 
nomination for president. but released his delegates in favour of 
Roosevelt. Garner was then nominated for rice-president and 
mas elected; four years later he was re-elected with Roosevelt. 
Garner opposed a number of New Deal measures during his second 
term. He retired in Uvalde, Tex. 

GARNET (GARNETT), HENRY ( I  55 5-1 606), English 
Jesuit. was born at Heanor, Derbyshire, educated at  Winchester 
and afterwards studied lan in London. Having become a Roman 
Catholic. he joined the Jesuits in Italy in I j75, and in 1587 was 
made superior of the English province. Fearless and indefatigable 
in carrying on his propaganda and in ministering to the scattered 
Catholics, even in their prisons, Garnet is remembered for his con- 
nection with the Gunpowder plot, for which he suffered death. 
On June 9, 160j, Garnet was asked by Robert Catesby whether 
any undertaking which should involve the destruction of the inno- 
cent together with the guilty was lawful. Garnet answered in the 
affirmative, giving as an illustration the fate of persons besieged in 
tlme of war. Afterwards, however, he admonished Catesby against 
intending the death of "not only innocents but friends and neces- 
sary persons for a commonwealth," and shoned him a letter from 
the pope forbidding rebellion. According to Sir Everard Digby, 
Garnet. when asked the meaning of the brief, replied "that they 
(meaning the priests) mere not to undertake or procure stirs, but 
yet they would not hinder any, neither was it the pope's mind they 
should. that should be undertaken for Catholic good. . . . This 
ansuer, with Mr. Catesby's proceedings with him and me, gave 
me absolute belief that the matter in general was approved, though 
every particular was not known." A few days later, according to 
Garnet, the Jesuit. Oswald Tesimond, k n o ~ l n  as Greenway, in- 
formed him of the whole plot "by way of confession," but he urged 
Greenway to do his utmost to prevent its execution. Garnet's con- 
duct in keeping the plot a secret has been a matter of consider- 
able controversy not only between Roman Catholics and Protes- 
tants, but among Roman Catholic qriters. He appears to have 
taken no decisive steps to prevent the crime, and his movements 
immediately prior to the attempt were certainly suspicious. I n  
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September, shortly before the expected meeting of parliament on 
Oct. 3, Garnet organized a pilgrimage to St. Winifred's Well in 
Flintshire, which included Sir Everard Digby, Ambrose Rokexood, 
John Grant and Robert Winter. During the pilgrimage Garnet 
asked for prayers "for some good success for the Catholic cause at  
the beginning of parliament." After his return he went to Cough- 
ton where it had been settled the conspirators were to assemble 
after the explosion. On Nov. 6, Bates, Catesby's servant and one 
of the conspirators, brought him a letter with the news of the 
failure of the plot. On the 30th Garnet addressed a letter to the 
government in which he protested his innocence. On Dec. 4, 
Garnet and Greenway were, by the confession of Bates, implicated 
in the plot. In  company with another priest, Oldcorne, alias Hall. 
Garnet hid himself, but a t  last on Jan. 30, 1606, surrendered and 
was taken up to London. Examined by the council on Feb. 13, he 
refused to incriminate himself. Subsequently, Garnet and Old- 
corne having been placed in adjoining rooms and enabled to com- 
municate with one another, their conversations were overheard on 
several separate occasions and considerable information obtained. 
Garnet a t  first denied all speech with Oldcorne, but later on 
March 8, confessed his connection with the plot. He was tried at  
the Guildhall on the 28th. 

His trial, like many others, was influenced by the political situa- 
tion. the case against him being supported by general political 
accusations against the Jesuits as a body, and with evidence of 
their complicity in former plots. The prisoner himself prejudiced 
his cause by his numerous false statements, and by adhering to the 
doctrine of equivocation. He was declared guilty. and executed 
on May 3, 1606. He acknowledged himself justly condemned for 
his concealment of the plot, but maintained to the last that he had 
never approved it. Garnet was the author of a letter on the 
martyrdom of Godfrey Maurice, alias John Jones, in Diego 
Yepres's Historia particular d e  la  persecution de Inglaterra 
( I  599) ; a Treatise  of Schisnz;  a translation of Canisius' S u m m a  of 
Chr is t ian  Doc tr ine  (1622) ; a treatise on the Rosary; a Treatise 
of Christian Renovation (1616). 

AUTHORITIES.-On the question of Garnet's guilt, see A True and 
Perfect Relation o f  the whole Proceedings against . . . Garnet a 
Jesuit and his Confederates (1606, repr. 1679), the official account, 
but  incomplete and inaccurate; Apologia pro Henrico Garneto (161o), 
by the Jesuit L'Heureux, under the pseudonym Eudaemon-Joannes, 
and R. Abbot's reply, Antilogia versus Apologiam Eudaenzon-Joannes; 
H .  More, Hist. Provinciae Anglicanae Societatis (1660) ; D. Jardine, 
Gunpowder Plot (1857) ; J .  Morris, S.J., Condition of the Catholics 
under Janzes 1 (1872) ; J. H. Pollen, Father Henry Garnet and the 
Gunpowder Plot (1888) ; S. R. Gardiner, W h a t  Gunpowder Plot Was  
(18971, in reply to John Gerard, S.J.! W h a t  was the Gunpowder 
Plot? (1897) ; J .  Gerard, Contributiolzs Towards a L i f e  of Garttet 
(1898). See also State Trials ZI, and Cal. o f  State Papers Dom. 
(1603-10). The original documents are preserved in the Gunpowder 
Plot Book at the Record Office. See also GUNPOWDER PLOT. 

GARNET is a general name applied to a group of specific 
silicate minerals having similar crystal structures. The name is 
from Lat. granatzcnz, "pomegranate." and alludes to the resem- 
blance of some red varieties to the seeds of this fruit. Garnets 
typically occur in metamorphic rocks, but also in certain types of 
igneous rocks and, usually in minor amounts! in clastic sediments 
as detrital grains. Excepting bluish tints, garnets show great 
diversity of colour, including colourless and black, in addition to 
various shades of red. Garnets are frequently employed com- 
mercially in the form of semiprecious gems, jewel bearings in 
watches and abrasive materials. 

Gem Uses.-Use of garnets as gems began with the ancient 
Egyptians, if not earlier. During the latter part of the 19th 
century, preparation of garnets for jewelry employed many persons 
in Czechoslovakia, and garnet jewelry in the form of bracelets and 
brooches was popular. Tastes in jewelry change according to 
whims, however, and Bohemian jewelry declined in popularity 
with an apparent decline in the use of dark-coloured stones that 
took place during the 20th century. Most familiar during the peak 
of popularity nere varieties of pyrope, cut both e n  cabochon  and 
in faceted forms. Because of the dark colour, larger stones cut 
e n  cubochon  frequently were cut concave on the reverse. Many 
varietal names have been applied, some of the commonest of 
which are mentioned below under the specific names. As is true 

of other gem minerals, garnet varieties have become known by 
misleading names. frequently consisting of a locality name used as 
an adjective before the name of another mineral variety, such as 
emerald or ruby. Although possibly the most attractive in appear- 
ance, uvarovite occurs in such small crystals as to be unusable as a 
gem; otherwise it might rival the emerald in popularity. Except 
for some of the darker varieties, the hardness of garnets is some- 
what less than what would be desirable for mounting in finger 
rings. Garnet is considered the birthstone for those persons born 
during January according to an American association of jewelers. 
As is true of many other gems. mystical significance was attached 
to the wearing of garnets; they were supposed to ward off accidents 
during travel. In diabolical apposition is their use as bullets in 
ancient firearms. S e e  also GEM; JEWELLERY. 

Indus t r ia l  Uses.-The hardness of garnets and their sharp 
fracture make them suitable as abrasives for wood, leather and 
plastics, and for lens grinding and metal and glass polishing. For 
discussion of these uses see ABRASIVES. 

Heating to about 800" C.. followed by quenching, improves the 
toughness and fracture characteristics of iron-bearing garnets, 
and such a process is used by several manufacturers of garnet- 
coated abrasive papers and cloths. Fracture is also dependent to 
a considerable extent on the impurities within the crystals. At 
Gore mountain, in Warren county. N.Y., garnet crystals averaging 
five inches. but reaching a maximum of a fen- feet in size, are 
produced from a complex metamorphic rock which consists prin- 
cipally of hornblende and garnet. Other commercial deposits are 
in Benenah county. Idaho. In  New Hampshire, almandite has 
been produced from schistose rocks. Production, sometimes as a 
by-product of other mining operations, has occurred in Florida, 
North Carollna and California. Intermittently, notable quantities 
of garnet have been produced for abrasive use in Canada, Czech- 
oslovakia, India. Madagascar, Spain and South Africa. 

Crystal lography a n d  Phys ica l  Characters.-In their crys- 
tallization. garnets are cubic, or apparently pseudocubic for some 
compositions, and commonly exhibit either dodecahedra1 or t r a ~ e -  
zohedral forms or both. - The hexoctahedron, trisoctahedrbn, 
octahedron and cube are rare. Crystals commonly attain an inch 
or more in size as isolated individuals, but massive examples, con- 
sisting essentially of granular textures of very small crystals. occur 
also. Tl'ithin a garnet crystal may be included many small grains 
of other mineral species. 

The smallest symmetrical unit of the crystal structure contains 
96 oxygen atoms arranged in tetrahedral co-ordination about 2 4  

silicon atoms. Combined with the silicon and oxygen, garnets 
contain calcium, magnesium, iron an& aluminum. Interstitially 
divalent and trivalent atoms occur in the proportions 3 to 2 ,  lead- 
ing to a general formula R"3R"'2(Si04)3: where the bivalent ele- 
ment, R". may be calcium, magnesium, ferrous iron or manganese, 
and the trivalent element, R"': may be aluminum, ferric iron, 
chromium or manganese. On analysis. garnets may be found to 
contain other metallic atoms in minor amounts as well as non- 
metallic constituents other than silicon. (For discussion of type 
formulas and the replacement of one element by another see 
MINERALOGY: Chemica l  Characters . )  

Garnetoids are essentially isostructural substances which con- 
tain a nonmetallic atom in isomorphous substitution for silicon. 
Both an arsenate and a phosphate mineral, berzeliite and griphite, 
fall in this group, as well as hydrogrossularite. The synthetic 
laboratory analogue of the last is tricalcium aluminate hexahydrate 
(CayAl,[O,H,],). In  this compound the structure appears to be 
essentially similar to that of the garnets except for the absence of 
the silicon atoms and the occurrence of four hydrogen atoms for 
each silicon atom. Expectably such a hydrated compound de- 
composes at a considerably lower temperature than does the 
analogous silicate, the garnet grossularite, Ca3Al2(SiO,),. 

Without taking into account such isomorphous substitutions as 
sodium for calcium, it is possible to account for the equivalence of 
the number of structural positions by the formula X3Y2(ZOa)3.,n- 
(OHj,,m. Z is a pentavalent atom for berzeliite and thus requires 
commensurate substitutions for either X or Y in order to preserve 
the electrical neutrality of the structure. 
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The common, silicate species denoted by garnet can be written of the jewelry trade, variously called Cape ruby or Bohemian gar- 

as pure compounds, although the natural substances are isomor- net, contains appreciable quantities of pyrope. Pyrope of gem 
phous intermediates consisting of combinations of two or more quality occurs in alluvial deposits near Prague. The characteristic 
end members, thus : occurrences of pyrope are basic igneous rock, such as peridotites, 

Grossularite Ca3.41z(Si04) 3 and the serpentinites derived from their alteration. 
Pyrope Mg~Alz (Sio?) 3 Grossularite, called the gooseberry garnet because its rounded 
Almandite Fej.41~ (SiOa) 3 

Spessartite Mn3.412 (Si04) 3 shape and greenish colour may produce a close resemblance to the 
Andradite Ca3Fez (Si04) 3 fruit, when pure is completely colourless, or white because of nu- 
Uvarovite Ca3Crz (SiO4) 3 merous internal fractures. White, dodecahedra1 crystals from 

Other combinations, such as ferrous-ferric and manganous- Mexico are well known, as is a pink variety called rosolite. 
manganic end members, have been suggested and named (skiagite Reddish-brown varieties include so-called cinnamon stone and hes- 
and blythite, respectively) but the mere introduction of additional sonite (or essonite) that are occasionally seen in jewelry. A mas- 
names does not contribute toward a better understanding of the sive variety is called South African or Transvaal jade from the 
crystal chemistry involved. Varieties containing titanium ( T )  locality and its jadelike colour. Grossularite occurs typically in 
and the rare-earth yttrium (Y) also occur. Indeed, inasmuch as impure limestones that have been thermally metamorphosed in 
some otherwise normal garnets contain small amounts of phos- proximity to an intrusive igneous rock. A typical mineralogical 
phorus pentoxide, the supposed failure of some garnets to yield assemblage in addition to grossularite would include several or all 
precise stoichiometric proportions may be attributable to the in- of these: coarsely crystalline calcite, wollastonite, idocrase, diop- 
adequacy of the analyses rather than inherent structural imper- side and scapolite. Many such contact metamorphic zones are 
fections of the crystals. This is emphasized by the possible known throughout the world so that grossularite is a common gar- 
occurrence of aluminum atoms in tetrahedral co-ordination instead net, particularly when isomorphously combined with andradite. 
of silicon, as is true of the synthetic garnetoid Y3A1,(A104)3. Andradite is similar in its occurrence to grossularite, except 

The physical properties of the garnets are variable, depending that availability of ferric iron is essential, and related thermally 
upon the composition. Grossularite has a hardness of about 6.5, metamorphosed rocks are more likely to contain ore deposits. 
whereas other varieties may be as high as 7.5 or 8 (in the case Andradite also occurs in igneous rocks that have assimilated other 
of a New Hampshire almandite). The specific gravity ranges from rock fragments during emplacement. Titaniferous varieties may 
slightly above 3.5 (pyrope) to 4.3 (almandite). For a nearly be black by reflected light but appear dark brown by light trans- 
pure end member, the lowest refractive index has been measured mitted through thin slices. Schorlomite, a highly titaniferous 
for grossularite (1.735) and the greatest for andradite (above variety, is found in nepheline syenite at  Magnet Cove, Ark. Mel- 
1.88). Depending upon the titanium content, the refractive index anites, so called because of their dark colour, are varieties contain- 
may be appreciably higher. A schorlomite variety from Kuusamo, ing titanium that likewise occur in association with alkaline igneous 
Fin., has a refractive index above 2. Although the refractive index rocks, particularly in Norway, the Kola peninsula, U.S.S.R., Tas- 
of pyrope has been calculated to be 1.705, specimens containing mania and the Kaiserstuhl, Ger. 
more than 60% of this end member are extremely rare. The crystal chemistry of the titanium-bearing garnets has not 

Garnets of some compositions, particularly grossularite, andra- been thoroughly investigated. but it has been supposed that schor- 
dite, spessartite and uvarovite, are not strictly isotropic at ordi- lomite contains Ti203 in addition to the TiO, contained in the 
nary temperatures, but are composed of anisotropic sectors. On melanites. Green gem varieties of andradite are called demantoid 
heating the anisotropism is said to disappear, suggesting that because of the high index of refraction and dispersion. The  decep- 
passage through an inversion temperature has brought the crystal tive name Uralian emerald has sometimes been applied to such 
to a truly cubic condition which is not stable at  lower tempera- gems inasmuch as this material occurs in the Ural mountains, as 
tures. Many observations on the anisotropism indicate that the well as Saxony and Hungary. Pure andradite is probably yellow, 
individual sectors commonly have orthorhombic or lower sym- but the colour is influenced by the presence of other isomorphous 
metry. An anisotropic garnet from Nevada displays spectacular constituents. Topazolite, resembling topaz in colour, is a variety 
iridescence from the Piedmont region of Italy. 

The thermal behaviour and synthesis of garnets have been Spessartite, the manganese-aluminum garnet, is yellow when 
studied extensively. Most garnets melt incongruently, i .e. ,  de- pure but red or orange when combined with almandite. I t  occurs 
compose on or before melting and form pyroxenes, anorthite, in granites, their associated pegmatite veins, in acidic lavas and in 
spinels and other minerals on solidification. Grossularite. spes- thermal metamorphic rocks if manganese is available. Garnet pre- 
sartite and almandite fuse at  far lower temperatures than uvarov- dominantly of spessartite composition is found in association with 
ite. Utilizing high pressures and water vapour, garnets of various metamorphic manganese ores in central India. I t  is found in 
coinpositions can be synthesized, but only uvarovite, spessartite cavities in rhyolite with topaz at  Silver Cliff, Colo., and near 
and possibly melanite have been produced at  atmospheric pressure Nathrop, Utah. In  the Spessart district of Bavaria, whence the 
and possibly only the first two from a dry melt. On fusion most name, it occurs in granite. Other noteworthy localities include 
garnets form melts having appreciably lower specific gravities. the Piedmont of Italy, Alba, It., and Madagascar. 
Ferriferous varieties yield a magnetic material on cooling. Uvarovite,  the chromium-containing garnet, is comparatively 

Varieties.- Almandzte or so-called precious garnet is usually rare. I t  is emerald green in colour and typically occurs as small, 
deep red and slightly purple in colour. I t  occurs typically in brilliant, euhedral crystals in veins in chromite. Also it is reported 
schistose rocks formed by regional or dynamic metamorphism of from metamorphosed limestones in Tasmania and from serpentin- 
argillaceous sediments, in gneisses and in granulites. I ts  presence ites. First reported from the northern Urals, i t  is found also in 
is used as a criterion to indicate the grade of metamorphism by California, Canada, Finland and Silesia. 
dynamic processes. Well-known localities include Gore mountain, BIBLIOGRAPHY.-W. I. Wright, "The Composition and Occurrence of 
N.P. ;  Salida, Colo.; Minas Gerais. Braz.; Fort Wrangell, Xlsk.; Garnets," Amer. Min., vol. 23 (1938) ; Michael Fleischer, "The Rela- 
~ ~ ~ d l ~ ~ d ,  N ~ ~ , ;  southern ~ ~ ~ ~ ~ l ~ ~ d ;  ceylon ~ ~ d i ~ .  G~~ tion Between Chemical Composition and Physical Properties in the 
quality garnet is produced mostly in Brazil, Ceylon and ~ ~ d i ~ .  Garnet Group," Anzer. -Mix., vol. 2 2  (1937) ; Duncan McConnell, 

"Griphite, a Hydrophosphate Garnetoid," Arner. iMin., vol. 27 (1942) ; 
Almandite may display asterism in the form of a four-rayed cross Adoli Pabst, "Large and Small Garnets From Fort Wrangell, Alaska," 
but this phenomenon is nearly always less spectacular than that of Anzer. iMin., vol. 28 (1943) ; F. A Hummel, "Synthesis of Uvarovite," 
the star ruby or sapphire. Amev. iMin, vol. 3 j  (19;o) ; Howard W. Jaffe, "The Role of Yttrium 

Pyrope also is frequently deep red, owing its colour to the pres- and Other Minor Elements in the Garnet ~ r o u ~ , "  ~ m e r .  Mix., vol. 36 
(1951) ; Hatten S Yoder, Jr., "Stability Relations o i  Grossularite," ence of the almandite end member with which it occurs isomor- 

J ,  Geol, vol, 58 (;9jo) ; Oleg Knorring, New Occurrence of 
~ h o u s l ~  combined, but there is reason to believe that Pure PYroPe Uvarovhe From Northern Karelia in Finland," Itfin. &fag., vol. 29 
would be very nearly colourless. A rose red variety found a t  (1951) ; Lewis Leigh Fermor, "On a New Chrome-Garnet," Geol. Mag., 
Macon county, N.C., is called rhodolite. ' The common garnet vol. 89 (1952), "Garnets and Their Role in Nature," Indian Association 
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for the Cultivation o f  Science Special Publication, no. vi (1938) ; Mil- positions fixed by astronomical methods. most of the ob: *erva- 
ton F. ~ravender, Fascinating Facts About Gem Stones (1933); S. tions being taken by Garnier himself. Volunteering to lead a Benedict Levin, "Genesis of Some Adirondack Garnet Deposits," Bull. 
G ~ ~ ~ ,  Sot. vol, 6 I  (1950) , Loring Goes, Jr,, "High-Pressure detachment to Talifu, the capital of Sultan Suleiman. the sov- 
Minerals," J .  Anzer. Ceram Sot, vol 38 (1955) ; Samuel EI Dolbear ereign of the m h m m e d a n  rebels in Irunnan, he successfully 
et a l ,  Industrial Minerals and Rocks (1949) ; E .  H. Kraus and C. B. carried out the dangerous enterprise. When shortly afterwards 
Slawson, Gems and Gem Materials, 5th ed. (1947). For world ~roduc- LagrCe died. Garnier conducted the expedition in safety to the 
tion%nd major uses see Minerals Yearbook. (D. McC.; '.) Tang-tsze-Kiang, and thus to the Chinese coast The preparation 

GARNETT, RICHARD (1835-1906), ~ ~ ~ l i ~ h  librarian and of his narrative, after his return to France. was interrupted by 
author, son of the learned philologist the Rev. Richard Garnett the Frdnco-German LVar, and during the siege of paris he served 
(1789-1850), priest-vicar of ~ i ~ h f i ~ l d  afterward as principal staff officer to the admiral in command of the eighth 
keeper of printed books at  the ~ ~ i t i ~ h  M ~ ~ ~ ~ ~ .  was born at  ~ i ~ h -  "sector." Returning to Cochin-China he found the political cir- 
field. H~ was educated at home and at  a private school, and in cumstances of the country unfavourable to further exploration, 
1851, just after his father's death, entered the British Museum turned to China, and in 1873 folloned the upper course of the 
as an assistant in the library. 1875 he rose to be superintendent Yang-tsze-Kiang to the waterfalls. He was next commissioned by 
of the reading room, and from 1890 to 1899. when he retired, he Admiral Dupi-6 governor of ~ochin-China.  to found a ~ r e n c h  
was keeper of the printed books. In  1895 he was made a C.B. protectorate or a new colony in Tongking. On Nov. 2 0 ,  1873 he 
I n  the history of the British Museum library his place is second took Hanoi the capital of Tongking. and on the 21st of December 
only to that of Panizzi. Besides introducing the press" he was slain in fight with the Black Flags. His chief fame rests 
in 1887 he was responsible for reviving the publication of the on the fact that he originated the idea of exploring the Itlekong, 
general catalogue, the printing of which, interrupted in 1841, and carried out the larger portion of the ~ ~ r k .  
was resumed under him in 1880, and gradually completed. He The narrative of the principal expedition appeared in 1873, as 
married ( 1 8 6 ~ )  an ~~.~h wife, 0livia N~~~~~ singleton (d, 1903); Voyage d'exflloration en Indo-Chine eflectue' Pendant les o?zne'es 1866, 

1867 et 1868, publie' sous la direction de M .  Francis Garnier, avec 
his son Edward (1868-19371, a we~~-known author, married Con- 1, C O X C O U Y S  de M .  Delaporte et de M .  M.  Jozibert et Thorel ( 2  ~ o l s  ) .  
stance Black, known under her married name as the translator of An account of the Yang-tsze-Kiang from Garnier's pen is given in 
the works of Turgenev, Tolstoy and other Russian authors. the Bulletin de la Soc. de Ge'og. (1877) His Chronique royale du 

Garnett's chief publications in book form were: in verse, Primuja Cambodie, was reprinted from the Journal ~ s i a t z ~ u e  in 1872 see 
Ocean Highways (1874) for a memoir by Colonel Yule; Petit. Franci~ 

(1858), l o  in ~ g y p t  ( 1 8 5 ~ ) ~  ~ d y l l s  and Epigrams (1869, repub- Gaynky (1885) and Hugh Clifford, Further India, in the Stow of 
lished in 1892 as A Chaplet From the  Greek Anthology) ,  The  Exploration series (Iqo4). 
Queen and Other Poems (rgoz) ,  Collected Poems (1893) ; in GARNIER, ROBERT (c. 1545-c I ~ O O ) ,  French tragic poet, 
Prose, biographies of Carlyle (18871, l3merson (18871, Milton was born at FertC Bernard (Le Maine). He published his first 
(18901, l3dward Gibbon Wakefield (1898) ; a volume of remark- work while still a law-student a t  Toulouse, where he won a prize 
ably original and fanciful tales, T h e  T&light o f  the Gods (1888) ; (1565) in the jeux fioraux. I t  was a collection of lyrical pieces, 
a tragedy, IPhigenia in Delphi (1890) ; A Short  History o f  Italzafi now lost, entitled Plaintes amoureuses de Robert  Garnier ( I  j6 5). 
Literature (1898); Essays in LibrarianslziP and BiblioPhzl~ After some practice at  the Parisian bar, he became conseiller du  
(1899); Essays of a n  Ex-librarian (1901). roi in his native district, and later lzeutenant-ge'ne'ral crirninel. 

GARNIER, (JEAN LOUIS) CHARLES j-1898), In his early plays Garnier was a close follower of the Senecan 
French architect, creator of the Paris Opera house, was born in school. His pieces in this rhetorical manner are Porcie (published 
Paris on Nov. 6, 1825, and died there on Aug. 3, 1898. The son 1568. acted at the hBtel de Bourgogne in 1573?, Corndie and 
of a wheelwright, he studied a t  the Petite Bcole de Dessin and HiPPolyte (both acted in 1573 and printed in 1574). His next 
entered the atelier of L. H. Lebas in preparation for the Bcole group of tragedies-Marc-Antoine (1578). La  Troade (1579)~ 
des Beaux Arts. Admitted in 1842, he won the Grand Prix de Antigone (acted and printed 1580)--shows an advance on the 
Rome in 1848 and went to the Villa Medici. He entered and won theatre of Etienne Jodelle and Jacques GrCvin, and on his own 
the competition for the new OpCra de Paris, in 1860. One of the early plays, since the rhetoric is accompanied by some action. 
most famous buildings of the century, the Opera house followed In 1582 and 1583 he produced his two masterpieces Brada- 
an eclectic style with lavish ornamentation which was intended as mante and Les Juives. In  Bradamante, which alone of his plays 
a foil to the pageantry of a glittering court and a suitable palace of has no chorus, he cut himself adrift from Senecan models, and 
the arts of the second empire. Started in 1861, this vase under- sought his subject in Ariosto, the result being what came to be 
taking, interrupted by the war of 1870, was completed in 1875. known later as a tragi-comedy. The dramatic and romantic story 
Garnier's other works included the small theatre for the casino becomes a real drama in Garnier's hands, though even there the 
of Monte Carlo, the casino and baths at  Vittel. the observatory lovers. Bradamante and Roger, never meet on the stage. The 
a t  Nice, an apartment house and the HBtel du Cercle de la Li- contest in the mind of Roger supplies a genuine dramatic interest. 
brairie in Paris, as well as villas in Bordighera. For the Paris Les Juives has for its theme the story of the barbarous vengeance 
exposition of 1889 he conceived the Exposition des Habitations of Nebuchadrezzar on the Jewish king Zedekiah and his children. 
Humaines, which became the subject of his book L'Habitation This tragedy, although almost entirely elegiac in conception, gains 
Humaine (with A. Ammann, 1892). He also published, in 1871, unity by the personality of the prophet. Emile Faguet says that 
L e  The'dtre, and in 1878-81, Le Nouvel Opdra de Paris, a monu- of all French tragedies of the 16th and 17th centuries it  is, with 
mental description and defense of the work with which his name is Athalie, the best constructed with regard to the requirements of 
irrevocably linked. ( JN.  P.  C.) the stage. Actual representation is continually in the mind of the 

GARNIER, MARIE JOSEPH FRANCOIS [FRAN~IS] author; his drama is, in fact, visually conceived. 
(1839-1873), French officer and explorer, was born at  s t ,  gtienne The best edition of his works is by Wendelin Foerster, 4 vol. (Heil- 

bronn 1882-83). A detailed criticism af his works is to be found in on ~ u l y  25, 1839. ~e entered the navy, and after voyaging in  mile' Faguet, La Tragtdie franCaise au XVIe  sidcle, PP. 183-307 
Brazilian waters and the Pacific he obtained a post on the staff (1883). 
of Admiral Charner, who from 1860 to 1862 was campaigning in GARNIER, TONY (1869- ), a precursor, with August 
Cochin-China. After some time spent in France he returned to Perret, of 20th-century French architecture, was born at Lyon in 
the East, and in 1862 he was appointed inspector of the natives 1869. Both Garnier and Perret explored the means of expression 
in Cochin-China, and entrusted with the administration of Cho- inherent in the new material, reinforced concrete. Most of the 
lon, a suburb of Saigon. At his suggestion the marquis de Chasse- works of Garnier were executed in Lyon, under the aegis of the 
loup-Laubat sent a mission to explore the valley of the Mekong. mayor, gdouard Herriot. The large complex of the stockyards 
Garnier accompanied Captain Doudart de LagrCe on this ex- ( ~ g o g ) ,  the stadium (191 j ) ,  the Granges-Blanches hospital with 
pedition. From Kratie in Cambodia to Shanghai 5,392 mi. were its 2 2  pavilions (started in 191 j ) ,  as well as his planned housing 
traversed, and of these 3,62 j mi. were of country largely unknown schemes (see T .  Garnier, Grands travaux de la ville de Lyon ,  
to European geography. The area was surveyed with care and 1919), developed out of the farsighted planning of his Cite' In-  



dustrielle ("industrial city"), which secured Garnier's place in the 
history of architecture. On his Grand Prix de Rome grant he 
developed (beginning in 1898, exhibited in 1904 and published in 
1917) plans for an entire city, embracing new concepts of city 
planning far more advanced than the garden city idea : long narrow 
lots running east-west, buildings separated by wide open spaces, 
separate levels provided for pedestrians and houses with roof 
gardens. The detailed ground plans for the houses were decades in 
advance of their time. The plasticity and strength of Garnier's 
chief material, concrete reinforced with steel, was employed to 
reach unexpected solutions for his schools, railway stations and 
sanatoriums. (S. GN.) 

GARNIER-PAG~S, LOUIS ANTOINE (1803-1878), 
French republican leader, was born at Marseilles on Feb. 16. 
His brother ~ t i e n n e  (1801-1841) was active as a republican 
leader under the restored Bourbons, supported the revolution of 
1830 and after 1831 sat in the chamber of deputies as a leader 
of the republican opposition. Louis Antoine likewise supported 
the revolution of 1830 and after his brother's death was elected 
to the chamber. H e  took a leading part in the revolution of 1848, 
became a member of the provisional government in that year and 
was acclaimed mayor of Paris. In  March he was made minister 
of finance and incurred great unpopularity by his imposition of 
additional taxes. H e  was a member of the constituent assembly 
and the executive commission. Under the second empire he be- 
came a leader of the republican opposition and opposed the war 
with Prussia. After the fall of Napoleon I11 he served as a mem- 
ber of the government of national defense. Failing to secure elec- 
tion to the national assembly of 1871, he retired into private life 
and died in Paris on Oct. 31, 1878. His writings include Histoire 
de la re'volution de 1848, 10 vol. (1861-72), and L'Oppositio~z et 
Z'Empire, 2 vol. (1873). (D. TN.) 

GARNISH : see ATTACHMENT ; PRACTICE AND PROCEDURE ; 
BANKRUPTCY. 

GAROFALO, BENVENUTO DA (BENVENUTO TISI or 
TISIO) (1481-1 559). Italian painter, was the most prolific 16th- 
century painter of the Ferrarese school. Modern knomledge of 
his early life and training is due entirely to Giorgio Vasari, who 
records Garofalo's apprenticeship with Domenico Panetti, his 
association with the Cremonese Boccaccio Boccaccino and his 
two visits to Rome in the first and second decades of the century. 
The style of his early works confirms Vasari's account but shows 
in addition the strong influence of Dosso Dossi, especially in the 
treatment of landscape backgrounds. This is clearest in several 
pictures of the Nativity painted before 1520; it is also apparent 
in the fine "Sacrifice to Ceres" (1526) in the National gallery, 
London. North Italian influences, particularly from Andrea 
Mantegna's "Camera degli Sposi," also dominate the ceiling paint- 
ings in the Seminario at  Ferrara ( I  51 9). 

The influence of Raphael and Michelangelo made itself increas- 
ingly felt from about 1520 onward, however, and Garofalo, though 
he seems never to have left Ferrara at  this time, kept pace with 
the developments of Michelangelesque mannerism in Florence 
and Rome, for example, in the "Baptist Taking Leave of His 
Father" (1542) in S. Salvatore, Bologna. Garofalo died in his 
native Ferrara on Sept. 6, 1559. The history of his development 
well illustrates the derivative status of the Ferrarese school after 
its great period in the second half of the I j th century. 

See E.  G. Gardner, T h e  Painters of the School of Ferrara (1911). 
( M .  W .  L K.) 

GAR0 HILLS, a district in the Assam Valley division of 
Assam, India. Area 3,149 sq.mi. Pop. (1951) z42,07 5. It  takes 
its name from the Garos, a tribe of Tibeto-Burmese origin, by 
whom it is almost entirely inhabited. The Garos are probably 
a section of the great Bodo tribe, which at one time occupied a 
large part of Assam. In  the 18th century they were a terror to 
the inhabitants of the plains below their hills. The early period 
of British rule is a record mainly of raids by the Garos, followed 
by blockades of the hills. At last in 1866 a British officer was 
posted among the hills with a small police force. This step was 
effective in putting a stop to raids till 1871-72, when further out- 
rages were committed by some independent Garos. I t  was de- 

cided to annex their territory. A police force marched through 
the hills and there were no further disturbances. 

The district consists of the westernmost spurs of the Assam 
hills, which run down almost to the bank of the Brahmaputra 
where it emerges upon the plain of Bengal and takes its great 
sweep to the south. The district headquarters are at  Tura. Coal 
in large quantities and petroleum are known to exist in the hills. 
Nomadic cultivation is practised; i.e., patches of forest are burnt 
and cleared with the axe and crops are grown among the ashes. 
These patches are cultivated for a few years and then left,  fresh 
areas being cleared in the same way. Nearly half of the cotton 
grown in Assam is raised by the Garos; it is remarkable for a 
short staple and wooly fibre, which has led to its being mixed with 
wool for carpet making. 

The Garos are an Assam tribe of the Bodo group which seems 
to have migrated from the direction of Bhutan, but probably ab- 
sorbed some pre-existing local stock (wavy and even curly hair 
is frequent) ; the existing culture suggests Indonesian affinities. 
A Tibeto-Burmese language is spoken; the tribe is related to  the 
Rabhas, Kacharis and Tipperas. 

Villages are built on river banks, the houses raised on piles; 
land is communal and cultivation shifting, rice and cotton being 
grown. Garos are good fishermen but indifferent hunters. Dis- 
tension of the ear is practised. There are a dozen subtribes with 
varying customs and dialects, but all are divided into matrilineal 
clans. Marriage is exogamous and polygamous and the proposal 
comes from the woman, who, if accepted, lives for a time in the 
bridegroom's house on probation, but this system is subject to 
compulsory cross-cousin marriage coupled with a rule by which 
a man must marry his wife's father's widow, who is in such cases 
the husband's father's sister, actual or classificatory. Such a wife 
takes precedence of her daughter married before her. A man's 
sister's son, called his nokrom,  stands therefore in intimate rela- 
tionship to him, as the husband of one of the daughters and 
ultimately of his widow and the vehicle through which his family's 
interest in the property of his wife is secured for the next genera- 
tion, for no male can inherit property. 

The dead are buried, followed by various forms of secondary 
disposal including urn burial, burial by water and sometimes by 
special treatment of the frontal bone. Head-hunting (q.v.) used 
to be practised, enemy skulls being kept in the latrines, and there 
are faint traces of cannibalism and human sacrifice in the past. 
Religion is generally animistic, but provides a benevolent creator 
and a sort of vague ancestor worship with soul figures of wood 
or stone, probably phallic, and a fertility cult which involves the 
sacrifice of an imitation horse. They believe in the reincarnation 
of the soul. See also HEAD-HUNTING; LYCANTHROPY; METEM- 
PSYCHOSIS. 

See A. Playfair, T h e  Garos (1909). 
GARONNE (Lat. Garzmwza), a river of southwestern France, 

rising in the Maladetta group of the Pyrenees and flowing in a 
wide curve to the Atlantic ocean. I t  is formed by two torrents, 
one of which has a subterranean course of 2 4  mi., disappearing 
in the sink known as the Trou du Taureau ("bull's hole7') and 
reappearing a t  the Goueil de JouCou. After a course of 30 mi. in 
Spanish territory, during which it flows through a fine gorge, the 
VallCe d'Aran, the Garonne enters France in the de'parfement of 
Haute-Garonne through the narrow defile of the Pont du Roi, and 
a t  once becomes navigable for rafts. At MontrCjeau it  receives 
on the left the Neste, and encountering at  this point the vast 
plateau of Lannemezan, turns abruptly east, flowing in a wide 
curve to Toulouse. At Saint Martory it gives off the irrigation 
canal of that name. At that point the Garonne enters a fertile 
plain and supplies the motive power to several mills. It is joined 
on the right by various streams fed by the snows of the Pyrenees. 
Such are the Salat, a t  whose confluence river navigation begins, 
and the Arize and the Arikge (both names signifying "river"). 

From Toulouse the Garohne flows to the northwest, skirting 
the northern border of the plateau of Lannemezan which there 
drains into it by the Save, Gers and Bake. On its right the Ga- 
ronne receives its two chief tributaries, the Tarn, near Moissac, 
and the Lot, below Agen; afterward it is joined by the Drot  (or 



GAR PIKE---GARRICK 
Dropt) and on the left by the Ciron. Between Toulouse and 
Castets, 333 mi. above Bordeaux, the river is accompanied at a 
distance of from 3 mi. to 3 mi. by the so-called "lateral canal" of 
the Garonne, constructed in 1838-56. This canal is about 1 2 0  mi. 
long. From Toulouse to Agen the main canal follows the right 
bank of the Garonne, crossing the Tarn on an aqueduct a t  Moissac, 
while another aqueduct carries it across the Garonne a t  Agen. 
I t  has a fall of 420 ft. and more than 50 locks. The carrying trade 
upon it is chiefly in agricultural produce and provisions, building 
materials, wood and industrial products. At Toulouse the canal 
connects with the Canal du Midi, which runs to the Mediterranean. 

After passing Castets the Garonne begins to widen out consid- 
erably to about 650 yd. a t  Bordeaux, its great commercial port. 
From there it flows between two flat shores to the Bec d'Ambks 
( I  53 mi.), where, after a course of 357 mi., it unites with the 
Dordogne to form the vast estuary known as the Gironde. The 
peninsula lying between these two great tidal rivers, the Entre- 
deux-Mers ("between two seas"), is famous for its wines. The 
drainage area of the Garonne is 22,079 sq.mi. Floods are of 
common occurrence and descend very suddenly. The most dis- 
astrous occurred in 1875, 1856 and in 1770, when the flood level 
a t  Castets was the record height of 424 ft. above low-water mark. 

GAR PIKE (Lepisosteus), a genus of fishes with four, or 
perhaps more, species in the rivers of Xorth and Central America, 
with elongate body covered with hard rhombic scales, with the 
jaws produced and with strong conical teeth. Fishes with ganoid 
scales of the same structure were abundant in Mesozoic times, 
but Lepisosteus is not known before the Eocene. In the billfish 
or long-nosed gar (L. osseus) the jaws are exceedingly long and 
slender, in other species shorter and broader. The alligator gar of 
Cuba, Mexico and the southern United States, reaches a length of 
10 ft. These are piscivorous fishes, of sluggish habits, but very 
voracious. The name gar or garfish is also given to the Belonidae, 
fishes of warm seas, slender and with long jaws, but with thin 
cycloid scales, and not related to the gar pikes. 

GARRET, properly a small lookout tower built on a wall, 
and hence the name given to a room on the top story of a build- 
ing, the sloping ceiling of which is formed by the roof. 

GARRETT, J O ~ O  BAPTISTA DA SILVA LEITAO 
DE ALMEIDA, VISCONDE DE ALMEIDA GARRETT (1799-1854), 
one of Portugal's finest prose writers, the most important play- 
wright since Gil Vicente and chief of the romantic poets. He was 
born on Feb. 4, 1799, in Oporto, but the French invasion of Portu- 
gal drove the family to the Azores where he lived for a time. In 
1816 he went to the Vniversity of Coimbra where he soon earned 
notoriety by the precocity of his talents and his fervent liberalism. 
His tragedy LucrEcia was played at  Coimbra in Feb. 1819, and 
there also he wrote Mirope and a great part of Catcio. All these 
plays, which are of little merit, belong to the so-called classical 
school. After taking a degree in law, he went to Lisbon, and on 
Nov. 11, 1822, married Dona Luisa Midosi, but the marriage 
proved unhappy, and a formal separation was granted in 1839. 

The reactionary movement against the liberal revolution of 
1820 reached its height in 1823, and Garrett, forced to leave 
Portugal by order of the absolutist ministry, went to England 
where he read and was impressed by the work of the English ro- 
mantics. Imbued with the spirit of patriotism, he published in 
1825 the poem, CamGes, which, together with his Dona Branca 
of 1826, undermined the influence of the worn-out classical and 
Arcadian poets. He was permitted to return to Portugal in 1826, 
and thereupon devoted himself to journalism. His defense of 
liberal principles led to three months' imprisonment and when 
Dom Miguel was proclaimed king on May 3. 1828, Garrett again 
had to leave the country. He spent the next three years in and 
about Birmingham, Warwick and London. Returning in Feb. 
1832, he disembarked at  the island of Terceira, whence he pro- 
ceeded to Sdo Miguel, then the seat of the liberal government. 
There he co-operated with the statesman Mousinho da Silveira, 
assisting him in drafting the laws which were to revolutionize 
the framework of Portuguese society. In  his spare time he wrote 
some of the lyrics later collected in Flores sem Fruto (1845). He 
took part in the expedition that landed on the Portuguese mainland 

at  Mindelo on July 8, 1832, and in the subsequent occupation of 
Oporto by the liberal forces. In  Oporto, influenced by the works 
of Walter Scott, he sketched out his historical romance 0 Arco 
de Sant'Ana, the first part of which was published much later, 
in 1845. 

During 1834-35 Garrett served as consul general and charge 
d'affaires in Brussels. Entering parliament in 1837, he soon made 
his mark as an orator, and was asked by the government to draw 
up proposals for the formation of a national theatre. Thus a 
-school of actors and playwrights arose under his influence. To 
give them models he wrote a series of prose dramas, choosing his 
subjects from Portuguese history. He began in 1838 with the 
Auto de Gil Vicente and followed this with Dona Filzpa de Vilhena 
(1840), 0 Alfngeme de Santare'm (1841) and Frei Luis de Sousa 
(1843), one of the greatest of 19th-century Portuguese plays. 

An excursion to SantarCm in July 1843 resulted in a prose 
masterpiece describing his journey. Viagens nu minha terra (1846). 
He took no part in the intermittent civil war which raged in 
Portugal about this time. He spent much of 1850 in completing 
his Romanceiro, a collection of traditional poems; he was the first 
to perceive the value of this type of poetry. In June 1851 he 
was created a viscount, acd in 1852 was for a short time minister 
of foreign affairs. In 1853 he brought out Folhas Caidas,.a col- 
lection of short love poems exquisite in form-the best Portu- 
guese lyric poems of the romantic period. He died in Lisbon on 
Dec. 9, 1854. Poet, dramatist, novelist, journalist and orator, 
he deserves the comment of Rebelo da Silva: "Garrett was not a 
man of letters only but an entire literature in himself." 

Garrett was endowed with a deep sensibility, a creative imagina- 
tion and a fine control of language. He was first and always an 
artist. His artistic temperament is revealed in his many-sided 
activity, his expansive kindliness, his seductive charm, especially 
for momen, his ardent patriotism, his aristocratic pretensions, 
his vanity and dandyism and the ingenuousness that made forgiv- 
able the many faults of his irregular life. His sincere, sensual 
and melancholy lyrics, his eloquence, the truth of his comedy and 
the elegance of his lighter compositions are all expressions of his 
richly endowed personality. 

BIBLIOCRAPHY.-G~~~~~~ 'S  complete works were edited by T. Braga 
in 2 8  vol. (1904-05). See also Gomes de Amorim, Garrett, memdrias 
biogrcificas, 3 vol. (1881-84) ; T. Braga, Garrett e o romantismo (1904) 
and Garrett e os dranzas romdnticos (190;) ; H .  C. Ferreira de Lima, 
Estz~dos garretteanos (1923) ; 0. Antscherl, J. B. de Almeida Garrett 
und seine Beziehungen zur Romanlik  (1927) ; A. Crabbe Rocha, 0 
Teatro de Garrett (1944) ; J .  G. SimGes, Garrett (1954). 

(E. P. ;  A. B.; N. J. L.) 

GARRICK, DAVID ( I  7 I 7-1 7 79), perhaps the greatest Eng- 
lish actor and theatrical manager, was of French Huguenot de- 
scent. His grandparents. probably surnamed Garrigues, escaped 
to England from Bordeaux on the revocation of the Edict of 
Nantes, anglicized their name and, in due course, purchased a 
commission in the English army for their elder son, Peter. After 
Peter had married Arabella Clough, the daughter of a lay singer of 
Lickfield cathedral, he made Lichfield his home, bringing up a large 
family on modest means. His famous second son was born, 
however, at Hereford on Feb. 19, 1717, during a recruiting cam- 
paign. David, like Samuel Johnson before him, was educated a t  
Lichfield grammar school under that stern disciplinarian John 
Hunter. In 1731 Captain Garrick, after some years on half pay, 
rejoined his regiment at  Gibraltar, relying on "Davy" as the eldest 
son at home to send him regular reports on the doings at  Lichfield 
during his absence. On his return in 1736 he sent David to be 
coached at Samuel Johnson's newly opened academy at  Edial. But 
the seminary closed down six months later, and master and pupil 
decided to seek their fortunes in London. On March 2 ,  1737, 
Johnson, aged 27, and Garrick, aged 20, left Lichfield together on 
horseback for London-Johnson, as he later recalled, "with two- 
pence halfpenny in his pocket" and Garrick "with three-halfpence 
in his." Intended by his father for the bar, David dutifully be- 
took himself to Rochester to read law under the tutelage of John 
Colson, but Captain Garrick's death and a legacy of £1,000 from 
an uncle released him from studies profoundly uncongenial to him. 
In 1738 he and his elder brother, Peter, who had abandoned his 



GARRICK 
career in the navy, set up in partnership as vintners in Lichfield 
and London, David managing the London branch. 

Garrick had been stagestruck since childhood, and on the pretext 
of seeking custom, frequented the coffee houses of Covent Garden, 
where he made many theatrical friends, including Charles Macklin, 
whose theories on the reform of acting he assimilated, and Charles 
Fleetwood, manager of Drury Lane. Henceforth Garrick haunted 
the theatres, studying every branch of the art from tragedy to 
pantomime. On April 15, 1740, Fleetwood presented Garrick's 
first comic sketch, Lethe, which entered on a long period of popu- 
larity. In March 1741 Garrick appeared incognito as Harlequin in 
Henry Giffard's small unlicensed theatre at  Goodman's Fields. In  
the summer Giffard's company opened at  Ipswich, and there, under 
the name of Lyddal, Garrick made his first appearance as an actor 
as Aboan in T .  Southerne's tragedy, Oroonoko. On Oct. 19, 1741, 
he appeared anonymously as Richard 111 at  Goodman's Fields with 
resounding success. His daringly naturalistic style discredited for- 
ever the singsong elocution and formalized movements of the older 
tragedians-a style introduced into England from France after 
the Restoration. Among those who applauded him was Macklin, 
whose novel interpretation of Shylock earlier that year had pre- 
pared the way for Garrick's greater break with tradition. Lon- 
doners flocked to Goodman's Fields. Alexander Pope saw him 
three times and declared "that young man never had his equal and 
he never will have a rival." Having made his name as a tragedian, 
Garrick turned to comedy and after the hunchback king came a 
coxcomb, an aged madman, a tragic young lover, a foolish old 
husband and many more in a dazzling display of versatility, until 
it became an open question whether he excelled in comedy or 
tragedy. On Dec. 2, 1741, he used his om7n name for the first 
time as Lothario in N. Rowe's The Fair Penitent. Within the first 
seven months of his career he acted 18 characters. 

Garrick's decision to go on the stage deeply offended his family, 
and they were slow to forgive him. On the day after his initial 
triumph in 1741, he wrote to Peter proposing to break their part- 
nership. He had, he said, already lost £400 of his capital, whereas 
as an actor his future was assured. Neither his arguments nor 
the success of his farce, The Lying Valet, mollified his brother. 
Nevertheless, Garrick's fortune was indeed made, and Fleetwood 
engaged him for Drury Lane for the nine month season opening 
in Sept. 1742 at  the record salary of 500 guineas. In preparation 
for his debut, Garrick acted at  Drury Lane on three benefit nights 
in May. In June he went to Dublin and played opposite the fasci- 
nating Irish actress Peg Woffington at Smock Alley theatre. Their 
liaison, which lasted three years, began that summer. From Sept. 
1742 to April 1745 he played a t  Drury Lane. After this he went 
again to Dublin and, jointly with Thomas Sheridan, managed 
Smock Alley theatre for the whole of the ensuing winter season. 
On his return in 1747 he accepted a short engagement with John 
Rich a t  Covent Garden and gave his last performances under a 
management not his own. At the close of the 1746-47 season, 
Fleetwood's patent for the management of Drury Lane expired, 
and Garrick, in partnership with James Lacy, purchased its re- 
newal. Garrick contributed two-thirds of the money; i.e., f8,ooo. 
The partners agreed to draw £ ~ O O  a year each as managers, and 
Garrick, in addition, his actor's salary of joo guineas ~ i t h  a clear 
benefit. On April 8, 1747, the agreement was signed, and in the 
autumn Garrick began his career as a manager. 

The theatre reopened on Sept. I j, 1747, with Lfacklin's Shylock. 
Johnson's famous prologue was spoken by Garrick, whose policy 
as a manager it may be taken to express, while the latter's epilogue 
was spoken by Mrs. Woffington. The company included, besides 
Garrick himself, Mrs. Cibber, Mrs. Pritchard, Mrs. Clive, Mrs. 
Woffington, Spranger Barry, Macklin, Richard Yates and Edward 
Shuter. Henry Woodward joined them a year later. Fulfilling 
most of the functions of a modern producer, Garrick brought dis- 
cipline to a slipshod stage and with judicious casting and strict 
rehearsing achieved a unity of style and an all-round excellence of 
performance new to its history. His own acting continued to 
astonish and delight. He chose his parts wisely, preferring those 
with energetic action and rapid changes of mood to suit his flam- 
boyant style. Although his short stature made failure in such 

parts as Othello and Hotspur inevitable, his supremacy was never 
challenged. In tragedy, Barry most nearly approached him; in 
comedy, Woodward. 

As a manager, Garrick's aim was to restore Shakespeare to  
favour and to discredit the Restoration plays, whose obscenity 
and false sentiment had, he thought, vitiated taste. Every season 
he presented at  least ten plays popularly accepted as Shake- 
speare's, although most of them were in fact adaptations. H e  
gave Nahum Tate's King Lear, without the Fool and with a happy 
ending; Colley Cibber's Richard 111, in which only half the lines 
were Shakespeare's; and John Dryden's The Tempest ,  in which 
Miranda has a sister and the love interest is doubled. Among his 
own versions are Catherine and Petruchio, Florizel and Perdita and 
Cymbeline. No copy of his ridiculed Hamlet, omitting the grave- 
diggers and with a sentimentalized ending, survives, and the manu- 
script is said to have been buried with him. Like his audiences, he 
valued Shakespeare's dramatic situations rather than his poetry, 
but by popularizing certain roles he aroused fresh interest in 
Shakespeare's then unfamiliar text. 

In  considering new plays Garrick was ready to encourage talent 
and during his 29 years' management presented 75 nem7 plays, 
exclusive of afterpieces. Nevertheless, disappointed authors ac- 
cused him of malice and self-interest and involved him in many 
paper wars. Even Johnson, whose turgid play, Irene, he presented 
in 1749 with painstaking care, showed little gratitude. Among his 
few sins of omission are his refusals of R .  Dodsley's Cleone and 
J. Home's Douglas. More reprehensibly, he failed to recognize 
Oliver Goldsmith's dramatic gifts and missed the opportunity of 
presenting She Stoops to Conquer. He did little to bring greater 
historical'accuracy to stage costume, excelling rather in spectacle, 
thus preparing the way for melodrama. In  Philippe de Louther- 
bourg, he discovered a stage designer of genius. 

Garrick had married in 1749 Eva Maria Veigel, a Viennese 
dancer professionally known as Mlle. Violette, the ward of Lord 
and Lady Burlington. Little is known of her prior to her arrival in 
England in I 746, and her adoption by the Burlingtons has inspired 
many legends as to her parentage. The Garricks' marriage, though 
childless, was ideally happy. When in London they lived in 
Southampton street until 1772, when they removed to Adelphi 
terrace. Their real home was, however, by the Thames a t  Hamp- 
ton, where in 1754 Garrick bought a villa. In  1763 fatigue sug- 
gested the need for a holiday. Leaving his younger brother, 
George, in charge of his personal interests, he and Mrs. Garrick 
went abroad for 18 months. In  Naples they basked in the flatter- 
ing attentions of the English aristocracy; elsewhere in Italy they 
were also cordially received. In  Munich, Garrick suffered a 
serious abdominal illness, which left him with a weakness he never 
wholly overcame. In  Paris, where they broke their outward and 
homeward journeys, Garrick made many friends among the actors 
and among the Philosophes, to whom as Shakespeare's champion 
he was especially interesting. His private performances of Shake- 
spearean scenes in dumbshow started a vogue for naturalism in 
the English manner, and Denis Diderot's Paradoxe sur le come'dien 
was the outcome of their meeting. 

In  Nov. 1765 Garrick reappeared a t  Drury Lane as Benedick 
in Much Ado About Nothing. Henceforth he acted less frequently 
and never again in a new role. His refusal to play Lord Ogleby 
in his own and G. Colman's The Ctandestine Marriage led to a 
quarrel between them, but Thomas King's brilliant rendering of 
the part contributed to the comedy's success in Feb. 1766. In  1769 
Garrick organized the Shakespeare jubilee at  Stratford-on-Avon, 
thus bringing that town into prominence as the poet's birthplace. 
In 1773 he was elected to the Literary club and, as a member of 
the Johnson circle, makes many appearances in the pages of James 
Boswell's Life of Johnson. I n  1776 he sold his share of the Drury 
Lane patent for £35,000 and gave a series of last performances in 
his favourite roles. They included Hamlet, Lear, Richard I11 and 
Benedick, Lusignan in A. Hill's Zara, Drugger in Ben Jonson's 
The Alchemist, Sir John Brute in Sir John Vanbrugh's The Pro- 
voked W i f e ,  Archer in Thomas Farquhar's The Beaux' Stratagem, 
Leon in John Fletcher's Rule a W i f e  and Have a W i f e  and Ranger 
in John Hoadly's The  Suspicious Husband. Finally, on June 10, 



GARRISON 
he bade farewell to the stage as the youthful Don Felix in Mrs. 
Centlivre's The  Wonder!  In the course of his career he had played 
96 roles. He died in London on Jan. 2c, I 7 79, and was buried in 
the Poets' corner of Westminster abbey. H e  left a fortune of over 
f ~ o o , o o o .  Mrs. Garrick survived him until 1822. 

Garrick was under medium height and in later years inclined to 
stoutness. His large, well-marked features and compelling black 
eyes served him as an actor in a theatre lit by candlelight better 
than conventional good looks. The extraordinary mobility of his 
whole person, which enabled him to transform himself, as it  were, 
a t  will, are attested by many anecdotes. His charm and culture 
gained him many friends among the aristocracy, but his vanity, 
touchiness and snobbishness alienated his fellow actors. His repu- 
tation for meanness was ill-deserved. According to Johnson, Gar- 
rick had given away more money than any man in England. 
Goldsmith's poem Retaliation is a portrait of penetrating truth. 
Garrick's own work has proved ephemeral. "A fellow-feeling 
makes one wond'rous kind" is one of the few lines remembered 
from his 80 prologues and epilogues. Of his songs, the best- 
known is "Heart of Oak." 

Portraits and engravings of Garrick are numerous. Sir Joshua 
Reynolds painted him many times. Hogarth, Zoffany and Sir 
Nathaniel Dance-Holland depicted him in character. Mrs. Gar- 
rick's favourite likeness of him by Gainsborough perished in the 
fire a t  Stratford in 1946. L. Roubillac's statue of Shakespeare, 
for which Garrick sat, is in the British museum. 

BIBLIOCRAPHY.-G~~~~C~)S dramatic works, nearly all of which are 
adaptations, have never been collected. A selection was published in 
3 vol. in 1768. The  Poetical W o r k s  of David Carrick in z vol. ap- 
peared in 1785. Chief authorities for his life are his own letters, ed. by 
James Boaden, from manuscripts in the Victoria and Albert museum, 
T h e  Private Corresbondence o f  David Garrick (18x1). and Tom Davies' 

Then he was apprenticed to a cabinet-maker at Haverhill, Mass., 
but ran away. In  Oct. 1818, when he was 14, he was indentured 
to Ephraim W. Allen, proprietor of the Newburyport Herald, 
to learn the trade of a printer. H e  soon became an expert com- 
positor, and after a time began to write anonymously for the 
Herald. His communications won the commendation of the editor, 
who had not at first the slightest suspicion that he was the author. 
He also wrote for other papers with equal success. His skill as a 
printer won for him the position of foreman, while his ability as 
a writer was so marked that the editor of the H e r d d ,  when tem- 
porarily called away from his post, left the paper in his charge. 

The printing office afforded him an opportunity to increase his 
meagre education. H e  was enthusiastic about liberty; the struggle 
of the Greeks to throw off the Turkish yoke enlisted his sympathy; 
and at one time he seriously thought of entering the West Point 
academy and fitting himself for a soldier's career. His apprentice- 
ship ended in 1826, when he beqan the publication of a new paper 
(actually the old one under a new name), the Free Press, in his 
native place. The paper, whose motto was "Our Country, our 
Whole Country, and nothing but our Country," was an intellectual 
force, but was too radical for Newburyport, and the enterprise 
failed. 

Garrison then went to Boston, where, after working for a time 
as a journeyman printer, he became the editor of the National 
Philanthropist, the first journal established in America to pro- 
mote the cause of total abstinence from intoxicating liquors; but 
a change in the proprietorship led to his withdrawal before the 
end of the year. In  1828 he established the Joz~rnal o f  the T imes  
at Bennington, Vt., to support the re-election of John Quincy 
Adams to the presidency of the United States. This paper also 
died within a year. In Boston he had met Benjamin Lundy (q .v . ) ,  

Memoirs of  the ~ > f e  oJ ~ a r i i c k  (1780). ~ubse';luent studies: Percy who had for $ears been preaching the abolitibn of slaveiy. - ~ a r -  
~ i t z ~ e r a l d ,    he Life  o f  David Garrick (1868; rev. ed., 1899) ; Joseph risen had been deeply moved by L ~ n d ~ ' ~  appeals, and after going Knight, Dazlid Garrick (1894) ; and Margaret Barton, Garrick (1947).  
References occur in the memoirs of Fanny B ~ ~ ~ ~ ~ .  ~ i ~ h ~ ~ d  Cumber. to Vermont he showed the deepest interest in the slavery question. 
land, Mrs. Thrale (Mrs. Hester Piozzi) , Hannah More and Tate Wilkin- L u n d ~  was then publishing in Baltimore a small monthly Paper, 
son. (MT. BN.) The Genius of Universal Emancipation, and he went to Benning- 

GARRISON, LINDLEY MILLER (1864-19321, U.S. ton and invited Garrison to ioin him in the editors hi^. His mis- 
lawyer and secretary of war, was born at Camden, N.J., on Nov. sion was successful. 
28, 1864. He attended Phillips Exeter academy, Harvard (for Garrison first accepted Lundy's views of gradual emancipation, 
one year) and graduated from the University of Pennsylvania law but soon changed to total and immediate freedom for slaves 
school in 1886. In  the same year he was admitted to the Penn- when he joined Lundy in Baltimore in 1829. Lundy believed that 
sylvania bar and began law ~ r a c t l c e  in Philadelphia. In  1888 he the Negroes, on being emancipated, must be colonized somewhere 
was admitted to the h'ew Jersey bar and practised law in Camden beyond the limits of the United States; Garrison held that they 
until 1898 when he founded a law firm in Jersey City. He was should be emancipated on the soil of the country, with all the 
appointed to the office of .i.ice-chancellor of the state in June rights of freemen. Garrison saw that it would be idle to  expose 
1904, and, a t  the end of his first term in 1911, was reappointed and denounce the evils of slavery, while responsibility for the sys- 
and remained in office until 1913 when President Wilson named tem was placed upon former generations, and the duty of abolish- 
him for a post in his cabinet as secretary of war. ing it transferred to an indefinite future. His demand for imme- 

During his term of office, Garrison initiated a system of sum- diate emancipation fell like a tocsin upon the ears of slaveholders. 
mer training camps to provide for  a reserve of commissioned The Genius, when it became a vehicle for this dangerous doctrine, 
army officers. Originally designed for college students, the plan was feared and hated. Baltimore was then one of the centres of 
was extended in 1915, after the beginning of World War 1, to the domestic slave trade, and upon this traffic Garrison heaped the 
include camps for business men. H e  instituted reforms in the strongest denunciations. H e  was prosecuted for libel by the owner 
administration of the insular possessions and was credited with of a slave-carrying vessel, was fined $so, and, in default of pay- 
writing a bill which, among other things, established a legislature ment, committed to jail. 
for  the Philippines. At the president's request, Garrison, aided John G. Whittier interceded with Henry Clay t o  pay Garrison's 
by  the general staff, developed a plan for increasing the military fine and thus release him from prison. Clay responded favour- 
forces of the country but resigned on Feb. 10, 1916, when the ably, but before he could act Arthur Tappan, a philanthropic 
president did not support his ~ r o ~ o s a l s  as fully as he had ex- merchant of New York, contributed the necessary sum and set the 
pected. H e  resumed the practice of law, and died at  Sea Bright, prisoner free after an incarceration of seven weeks. The partner- 
N.J., Oct. 19, 1932. ship between Garrison and Lundy was then dissolved by mutual 

GARRISON, WILLIAM LLOYD (1805-1879), the consent, and Garrison resolved to establish a paper of his own, in 
American antislavery leader, was born in Xewburyport, Mass., which he could advocate the doctrine of immediate emancipation 
on Dec. 10, 1805. His Parents were from the British province of and oppose the scheme of African colonization. He first proposed 
New Bruns~vick. The father, Abijah, a sea captain, drank heavily to establish his paper at  Washington, in the midst of slavery, but 
and deserted his home when William was a child, and it  is not on returning to New England and observing the state of public 
known whether he died a t  sea or on land. The mother, whose opinion there, he came to the conclusion that little could be done 
maiden name was Lloyd, is said to have been a woman of high in the south while the non-slaveholding north was lending her 
character, charming in person and eminent for piety. She died influence for the sustenance of slavery. He determined, therefore, 
in 1823. William had little education but made the most of his to publish his paper in Boston, and set himself to the task of 
opportunities. H e  was set to learn the trade of a shoemaker, awakening an interest in the subject by lectures in some of the 
first a t  Newburyport, and then, after 1815, a t  Baltimore, Md. principal cities and towns of the north. In Boston, then a great cot- 
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ton mart, he  tried in vain to  procure a church or vestry for the 
delivery of his lectures, until a body of infidels under the leader- 
ship of Abner Kneeland (1774-1844), proffered him the use of 
their small hall. H e  accepted it  gratefully, and delivered in Oct. 
1830 three lectures, in which he unfolded his principles and plans. 

On Jan. I ,  1831, without capital and without a subscriber, he 
and his partner, Isaac Knapp (1804-43), issued the first number 
of the Liberator, avowing their "determination to print it as long 
as they could subsist on bread and water, or their hands obtain 
employment." I ts  motto ''Our country is the world-our country- 
men are mankind," shows his changed viewpoint. The paper in 
addition to  favouring abolition, attacked war, alcoholic liquors 
and tobacco, and assailed freemasonry, capital punishment, and 
imprisonment for debt. The editor, in his address to the public, 
uttered the words which have become memorable as embodying 
the whole purpose and spirit of his life: "I am in earnest-I will 
not equivocate-I will not excuse-I will not retreat a single inch 
-and I will be heard." For many months Garrison and his part- 
ner made their bed on the floor of the room in which they printed 
their paper, and where Mayor Harrison Gray Otis of Boston, in 
compliance with the request of Governor Robert Y. Hayne of 
South Carolina, "ferreted them out." Otis decided, however, that 
the paper could not be suspended. In  the same year (1831), 
$5,000 reward was offered for Garrison's arrest and conviction 
under the laws of Georgia. The Liberator, though in constant 
financial difficulties, exerted a mighty influence, and lived to record 
not only President Lincoln's proclamation of emancipation, but 
the adoption of an amendment to  the constitution of the United 
States forever prohibiting slavery. 

Garrison was a pacifist, and sought the abolition of slavery by 
moral means alone. H e  knew that the national government had 
no power over the system in any state, though he thought it  
should bring its moral influence to  bear in favour of abolition. His 
idea was to combine the moral influence of the north, and pour i t  
through every open channel upon the south. To  this end he made 
his appeal to the northern churches and pulpits, beseeching them 
to bring the power of Christianity to bear against the slave system, 
and to advocate the rights of the slaves to immediate and uncon- 
ditional freedom. When they did not respond, he denounced them, 
and by 1840 had become very unorthodox. The first society or- 
ganized under Garrison's auspices, and in accordance with his 
principles, was the New England antislavery society in Jan. 1832. 
The same spring Garrison issued his Thoughts on African Coloni- 
zation, in which he showed from official documents that the 
American colonization society was organized in the interest of 
slavery, and that in  offering itself as a practical remedy for that 
system i t  was guilty of deception. Garrison was deputed by the 
New England antislavery society to visit England for the purpose 
of counteracting the influence there of agents of the colonization 
society. H e  went in the spring of 1833, and was received with 
great cordiality by  British abolitionists. He took home with him 
a "protest" against the American colonization society signed by 
Wilberforce, Zachary Macaulay, Samuel Gurney, William Evans, 
S. Lushington, T. Fowell Buxton, James Cropper, Daniel O'Con- 
nell and others. 

Garrison's visit to  England enraged the pro-slavery people, and 
when he returned in September with the "protest" against the 
colonization society, and announced that he had engaged the 
services of George Thompson as a lecturer against American 
slavery, there were fresh outbursts. The American antislavery 
society was organized in December of that year (1833), the dec- 
laration of its principles coming from Garrison's pen. The activ- 
ities of this society and Thompson's lectures aroused such fury 
that, in the autumn of 1835, Thompson was compelled to return 
secretly to England. R e  had announced that he would address the 
women's antislavery society in Boston, and a mob gathered. Not 
finding him, it  seized Garrison and dragged him through the streets 
until he was rescued, and protected in the jail until he could 
leave the city in safety. 

The  abolitionists of the United States were a united body until 
1839-40 when division occurred. Garrison countenanced the ac- 
tivity of women in the cause, even appointing them as lecturing 

agents; moreover, he believed in the political equality of the 
sexes, to which a strong party was opposed upon social and relig- 
ious grounds. His attack on the churches caused dissent. Many 
believed that Garrison injured abolitionism by causing it t o  be 
associated in men's minds with these unpopular views on other 
subjects. These differences led to the organization of a new na- 
tional antislavery society in 1840, and to the formation of the 
"Liberty Party" (9.v.) in politics (see BIRXEY, JAMES G.). T h e  
two societies sent their delegates to the world's antislavery con- 
vention in London in 1840, and Garrison refused to take his seat 
in that body, because the women delegates from the United States 
were excluded. The discussions of the next few years served to 
make clearer than before that the constitution of the United 
States supported slavery; and Garrison came to the  conclusio~l 
that its pro-slavery clauses were immoral, and that i t  was there- 
fore wrong to take an oath for its support. Because of this, Gar- 
rison burned the constitution, denouncing it  as "a covenant with 
death and an agreement with hell." H e  chose as his motto, "No 
union with slaveholders," and thereafter worked for peaceful 
disunion. When in 1861 the southern states seceded from the 
union and took up arms against it, he saw clearly that slavery 
would perish in the struggle and that the constitution would be 
purged of its pro-slavery clauses. H e  therefore ceased t o  advocate 
disunion, and devoted himself to  hastening the inevitable event. 
His services a t  this period were recognized and honoured by  Presi- 
dent Lincoln and others in authority, and the whole country 
knew that the agitation which resulted in the abolition of slavery 
was largely due to  his uncompromising spirit and indomitable 
courage. 

In  1865 a t  the close of the war, he declared that, slavery being 
abolished, his career as an abolitionist was ended. H e  counselled 
a dissolution of the American antislavery society, insisting that it 
had become functzls oficiis, and that whatever needed to be done 
for the protection of the freedmen could best be accomplished by 
new associations formed for that purpose. The Liberator was 
discontinued a t  the end of the same year, after a n  existence of 
35 years. H e  visited England for the second time in 1846, and 
again in 1867, when he was received with distinguished honours, 
public as well as private. I n  1869 he became president of the 
Free Trade league, advocating the abolition of custom houses 
throughout the world. I n  1877, he again visited England, and de+ 
clined every form of public recognition. H e  died in New York 
on May 24, 1879, a t  the age of 74, and was buried in Boston, 
after a most impressive funeral service, four days later. I n  1843 
a small volume of his Sonnets and other Poems was published, 
and in 1852 appeared a volume of Selections from his Writings 
and Speeches. 

Garrison's son, WILLIAM LLOYD GARRISON (1838-1go9), was 
a prominent advocate of the single tax, free trade, woman's suf- 
frage, and of the repeal of the Chinese Exclusion act,  and an 
opponent of imperialism. Another son, WEEDELL PHILLIPS GAR- 
RISON (1840-1907), was literary editor of the New York Nation 
from 1865 to 1906. 

BIBLIOGRAPHY.-The great authority on the life of Garrison is the 
thorough and candid work of his sons, W. P. and F. J. Garrison, 
Willianz Lloyd Garrison, 1805-1879; T h e  Story o f  his L i f e  told b y  
his Children ( 4  vols., 1885-89). See Garrison: a n  Outline of his L i fe  
(1879), and William Lloyd Garrison and his Times (1880) by Oliver 
Johnson, a prominent abolitionist and intimate friend of Garrison. 
Goldwin Smith's T h e  Moral Crusader; a Biographical Essay o n  
William Lloyd Garrison (1892) is a brilliant sketch. J. J. Chapman's 
Garrison (1913) is valuable for its picture of the aboliiion movement; 
Lindsay Swift, William Lloyd Garrison ( I ~ I I ) ,  is a reliable biography 
though it is too eulogisti.:; Edward Channing, A History of the  United 
States (vol. v and vi, 1905-zs), and Ellis Paxson Oberholtzer, A 
History of the United States since the Civil War (1917-26) give the 
relation of Garrison to the history of his time. 
GARROTTE (Spanish for "cudgel"), an appliance used in 

Spain and Portugal for the execution of condemned criminals 
(see CAPITAL PUNISHMENT). The execution was performed orig- 
inalIy by twisting a cord or bandage on the criminal's neck until 
strangulation occurred but later a mechanically operated metal 
collar was adopted. "Garrotting" is the name given in England to 
a form of robbery with violence which became rather common 
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in the winter of 1862-63. An act of 1863, imposing the penalty 
of flogging in addition to penal servitude for this offense, had the 
effect of stopping it almost entirely. 

GARRYA, the single genus of attractive, broad-leaved, ever- 
green, treelike shrubs of the family Garryaceae consisting of sev- 
eral Californian, Mexican and Central American species closely 
related to the dogwood family, Cornaceae. Their male and female 
fio~i~er-bearing catkins occur on separate plants, are pendulous, 
several inches long and somewhat woolly-hence the common 
name "Silk Tassel Bush." Hypogynous, pulpy berries develop in 
the female catkins. 

The leaves of different species vary from light to dark green on 
top. are hairy or downy on the lower surface, and have smooth to 
wavy margins. Two California species, Garrya elliptica and G. 
fremontiz, have been horticulturally adapted. 

BIBLIOGRAPHY.-I,, H. Bailey, Standard Cyclopedia of Horticulture, 
vol. ii ( 1 9 2 8 )  , M. F. Moseley, J r .  and Richard M. Beeks, "Studies of the 
Garryaceae. I. The comparative morphology and phylogeny." Phyto- 
morphology, vol. v, pp. 314-346 (1955). (R. M. RE.) 

GARSKIN, VSEVOLOD MIKHAILOVICH (1855- 
1885). Russian author. was born in the government of Ekaterino- 
slav (Dnepropetrovsk) in Feb. 1855, the son of a retired army 
officer. From his childhood he had a nervous temperament, and 
in 1872 he was put under restraint for a year. In 1874 he entered 
the High School of Mines at  St. Petersburg (now Leningrad), but 
oil the outbreak of the Russo-Turkish f a r  (187:) he enlisted as a 
private in an infantry regiment. Wounded in hug. 1878 he was 
invalided home; from that time he suffered from frequent attacks 
of melancholia. He died on March 24, 1888. Many of his best 
known stories, The Signal (1912); The Coward, Mad Love, or 
An .Irtis17s Dream (1889); The Red Flower (r883);  Attalea 
P-iriceps and That whirh was Not have been translated into Eng- 
lish. His Fozir Days, written while he was lying wounded at 
Kharkov. created a great sensation. 

GARSTANG, JOHN (1876-1956), British archaeologist 
whose unusually wide experience of sites in the middle east cul- 
minated in his work at  Mersin, Turkey, during 1937-47, was born 
in Blackburn. Lancashire, May 5, 1876. In  1897, while a mathe- 
matical scholar a t  Jesus college, Oxford, he began the excavation 
of Roman sltes in England and in 1902 was made honorary reader 
in Egyptian archaeology a t  Liverpool university. He became pro- 
fessor of drchaeological methods and practice there in 1907, and 
retained this pos;tiorl until his retirement in 1941. During 1900- 
08 he excavated sltes in Egypt, Nubia and Asia Minor, becoming 
an authority on the Hittite civilization, on which he published a 
standard n'ork, The Land of the Hittites (19101, revised as The 
Hz'ttzte Empire in 1929. His excavations of the ancient Ethiopian 
capital, Meroe, 1909-14, revealed evidence of its occupation by 
Roman troops. 

During World War I Garstang served with the Red Cross in 
France. In rg19 he was made director of the British School of 
-4rchaeology in Jerusalem and in 1920 was also made first director 
of the Palestine department of antiquities. He retired from both 
2osts in 1926 In  1930 he began work at  Jericho, where important 
discoveries were made about the city's history in the Bronze Age. 
His work at hfersin began in 1937; he published his conclusions 
in rc) j 3  I Prehistoric Mersin) ; and although some features of his 
tnethod and presentation were criticized, its importance was recog- 
nrzed t~!. his appointment as first director of the British Institute of 
Archaeology a t  Ankara. 1947-48, and president from 1949 until 
his death at  Beirut, Lebanon, Sept. 1 2 ,  1956. His books included 
The Foz~ndations of Bible History: Joslzt~a, Judges (1931). 

GARSTIN, SIR WILLIAM EDMUND (1849-192 j), 
Britlsh engineer, was born in India on Jan. 29, 1849. H e  was edu- 
cated at  Chelrenham and King's college, London, and in 1872 
entered the Indian public works department. In 1885 he was 
transferred to Egypt, and in 1892 became inspector general oi 
irrigation and uncier secretary of state for public works. He 
proved himself an indefatigable worker, and by his efforts exten- 
sive areas were reclaimed in Egypt and the Sudan. Among his 
greztest works were the Asyut barrage and the Aswan reservoir. 
I n  addition, it was due to him that the White Nile was cleared of 

sudd, thus rendering possible free navigation between Khartoum 
and Gondokoro. I n  1907 he was appointed British government 
director of the Suez Canal company. During World War I he de- 
voted himself to Red Cross work in England, being created G.B.E. 
in 1918. 

He died in London on Jan. 8, 1925. 
GARTH, SIR SAMUEL (1661-171g), English physician 

and poet, entered Peterhouse, Cambridge, in 1676, graduating 
B.A. In 1679, and M.A. in 1684. H e  took his M.D. and became a 
member of the College of Physicians in 1691. In  1699 he pub- 
lished a mock-heroic poem, The Dispensary, in six cantos, which 
had an instant success, passing through three editions within a year. 
The poem is a record of the first attempt to establish the out- 
patient rooms which later became common in England, and 
ridicules the apothecaries and their allies among the physicians. 
Garth was a member of the Kit-Kat club, and became the lead- 
ing physician of the Whigs, as Radcliffe was of the Tories. In  
1714 he was knighted by George I and was made physician-in- 
ordinary to the king and physician-general to the army. H e  died 
on Jan. 18. 1719. 

GARTOK (GARYARSA) is the capital of Ngari (Ari) district in 
the western Tibetan highland. Ngari was the birthplace of the 
native pre-Buddhic Tibetan religion, Bon Po, a mixture of exorcism 
and primitive worship, and was also the scene of the Buddhist 
renaissance in the 11th century. Gartok, on the upstream of the 
Indus, is the western gateway to Tibet. A caravan route leading 
to Leh and Simla in India through the Shipki pass has existed for 
centuries. Gartok is joined to Ngachuka via Zhikatse, and to Polur 
and Khotan in Sinkiang by modern highways. The Taklakot or 
Taklakhar highway, 157 mi. long, links Gartok with Pulanchung 
(Puran Tzong), a rich agricultural region on the south. 

Gartok, once a desolate town in winter, was considerably built 
up after the Chinese Communist occupation of Tibet. A large 
garrison force is stationed in the region. New banks, post offices, 
schools, general stores and hospitals have been constructed along 
the Gar river. 

During the warm season, a brisk barter trade is carried on be- 
tween the nomads from the northern plain, the Zhikatse merchants 
and the traders from India and Nepal. Regular fairs are held 
throughout the summer, attracting as many as 2,000 people daily, 
with hundreds of tents littering the bare plain and hillside during 
the night. (T.-L. S.) 

GARUT, a regency in Java, Indonesia. I t  has a population of 
847,758, and is the centre of a well-cultivated region, noted for its 
tea, rubber and cinchona plantations, but is better known as one 
of the most beautiful health resorts of Java. Situated at  a height 
of 2,300 ft. above sea level, the town (pop. 55,850) is very charm- 
ingly laid out. The regency forms a plateau, around which are 
grouped magnificent mountains, some volcanoes, with mountain 
lakes, hot springs and other wonders of nature. Among the most 
interesting excursions are the crater of the Papandayan, a volcano 
still active, which blew out the greater part of one side of a moun- 
tain in 1772, killing thousands of people and destroying much 
of the surrounding countryside; the Kawah Kamodyan, a most 
interesting collection of pools of boiling mud, geysers and fu- 
maroles; the Telega Bodas, or White lake, situated amid charm- 
ing forest scenery; the Kawah Manut, or Bird's Crater; the lakes 
of Bagendit and Leles, and the hot springs of Chipanas; the lake 
of Pendjalu; and Mount Chikorai. The regency was occupied by 
the Japanese from March 1942 to the end of World War 11. 

(E. E. L. ; X.) 
GARY, ELBERT HENRY (1846-1927)) U.S. jurist and 

chief organizer of the United States Steel corporation, was born 
on Oct. 8, 1846, near Wheaton, Ill. H e  studied law first in the 
office of his uncle, Col. Henry Vallette, and then a t  the Union 
College of Law in Chicago, from which he was graduated in 1867. 
In  18bg he began his law practice in Chicago. H e  was elected judge 
of Du Page county in 1882 and again in 1886. During this period 
he also frequently held court in Chicago and Cook county and oc- 
casionally presided over important cases in other counties through- 
out the state of Illinois. He was three times elected president of 
the town of Wheaton and, on its becoming a city in 1890, served 



as mayor for two terms. 
A leader and authority in corporation law and insurance matters, 

he became general counsel and a director in a number of large rail- 
roads, banks and industrial corporations, including steel and wire 
companies. In 1841 he was one of the organizers of the Consoli- 
dated Steel and Wire company. In  1898. upon the organization 
of the Federal Steel company, with the financial backing of J. P. 
Morgan and Company, he became its first president and retired 
from legal practice. This company was merged in 1901 with the 
U.S. Steel corporation, which was then organized with a capital 
stock exceeding S~,ooo.ooo.ooo, then by far the largest industrial 
corporation in the world. Gary was elected chairman of the execu- 
tive committee and later chairman of the board of directors and of 
the finance committee, and continued to be chief executive officer 
during 26 years of remarkable development of the steel industry 
and growth of the corporation. 

The steel mills and town of Gary, Ind., were laid out in 1906 by 
the U.S. Steel corporation and later named in his honour. By the 
time of Gary's death, the town had grown to be a city of more 
than ~oo,ooo,  with enormous and varied mills for the manufacture 
of iron and steel products. As chairman of U.S. Steel, he advo- 
cated and established many measures for the welfare of the em- 
ployees of industrial corporations, including stock ownership by 
them and participation in profits, high wages and safe, sanitary 
and pleasing surroundings. He was always a strong advocate and 
a firm upholder of the open shop. During his chairmanship the 
7-day week and the 12-hour day for labour in the steel mills were 
abolished. He died in New York city, Aug. I j, 1927. 

(J. A. FA.; X.) 
GARY, one of the largest cities in Indiana. is located at the 

southern end of Lake Michigan. The city's history began in 1906 
with the construction of the huge steel mills and various sub- 
sidiary plants of the United States Steel corporation. Since the 
building of the municipality was included in the plans of the steel 
company, Gary was a "city by decree." Gary was incorporated 
as a town in 1906 and became a city in 1909. I t  was named for 
Judge Elbert H. Gary, chairman of the board of directors of United 
States Steel. 

In  1905 and 1906 the steel company purchased 9,000 ac. of sand 
ridges and swamps which included a frontage of more than seven 
miles on Lake Michigan. The location was selected because of its 
position midway between the iron ore beds of the north, accessible 
by water, and the coal region of the south. The steel works were 
constructed along the lake shore and the city was located to the 
south. The Gary Land company, a subsidiary of the steel cor- 
poration. platted and laid out its part of the city, constructed the 
streets and sidenalks, installed the sewage system and built the 
water works and electric plant. I n  Dec. 1908 the first blast fur- 
nace was fired, and the production of steel began early the follow- 
ing year. Subsidiary plants of the United States Steel corporation, 
American Bridge, American Sheet and Tin Plate and National 
Tube mills were located in the vicinity, and a large manufactory of 
portland cement was established. Manufacturers of screws and 
bolts, steel springs, automobile bodies and chemicals also estab- 
lished plants in the course of the years. However, Gary is essen- 
tially a one industry city; it has periodically suffered economic 
hardship when steel production has declined and when the huge 
mills have been shut down by strikes, as during the 116-day strike 
in the fall of 1959, which was finally settled in Jan. 1960. 

Culturally, Gary was the scene of the establishment by William 
A. Wirt of the work-study-play school, more popularly known as 
the platoon school, a significant development in the history of 
public-school education. The city is served by an extension cen- 
tre of Indiana university. The park system includes a public beach 
on Lake Michigan. The population soared, reaching 178,320 in 
1960; for comparative population figures see table in ISDIANA: 
Population. I n  the 1950 census Gary was treated as a part of the 
Chicago metropolitan area; in 1960 it was designated a central 
city of the Gary-Hammond-East Chicago standard metropolitan 
statistical area, comprising Lake and Porter counties, pop. 573,548, 
a part of the Chicago standard consolidated area. See CHICAGO: 
Population: Metropolitan Area. ( P .  ME.) 

GAS, a general term for one of the three states of aggregation 
of matter; also more specifically applied to coal gas. See .AXES- 
THESIA AND ANESTHETICS ; CHEMISTRY: Physical Chemzstry ; GAS 

INDUSTRY ; CHEMICAL WARFARE. 
GAS CHAMBER, a method of execution used in !he United 

States, introduced in an effort to provide a more h u n ~ a ~ i e  may of 
killing condemned criminals; it was first used in Nevada in 1924. 
I t  consists of a sealed chamber into which poisonous fumes are 
injected. The condemned man is strapped in a chair in the lethal 
chamber and is killed by inhaling the fumes. If the prisoner 
breathes deeply, his death is almost instantaneous and painless, but 
many resist by holding their breath or by taking short, slow breaths, 
and some observers claim that these prisoners suffer very much 
By the second half of the 20th century nearly one-fourth of the 
states prescribed the gas chamber as the method of execution 

See also C ~ N C E N T R A T I ~ N  CAMPS: .Vazi Germany. 
(R. G. CL.) 

GASCOIGNE, GEORGE (c. 1530-1 577), English poet: was 
one of the most talented o i  the writers who flourished during the 
early Elizabethan period, before Edmund Spenser's Sliepheardcs 
Calender ( I  j i g )  gave a new direction and impetus to English 
poetry. The son of Sir John Gascoigne of Cardington, Bedford- 
shire, he attended Trinity college, Cambridge, began the study of 
law at  Gray's Inn in I j j 5, and thereafter pursued careers as a poli- 
tician, country gentleman, courtier, soldier of fortane and man of 
letters, achieving moderate distinction in each. He was M.P. for 
Bedford in the parliaments of I 557-58 and I j j8-59. I n  r 561 he 
married Elizabeth Breton, a widow, and thus became stepfather to 
the poet Nicholas Breton. On his paternal estate be became in- 
volved in litigation, mainly because of his extravagance and debts. 
was once imprisoned in Bedford jail and gained a reputation for 
disorderly living. From 157-1 to 1574 he served with English 
troops in the Low Countries and obtained a captain's commission, 
ending his military career as a repatriated prisolier of war. I n  x 5 7 5  
he helped to arrange the celebrated entertainments provided for 
Queen Elizabeth I at  Kenilworth and \Voodstock, and in r 576 went 
to Holland as an agent in the royal service. Gascoigne died at 
Bernack, near Stamford; on Oct. 7, 1577, and was buried a t  Stam- 
ford. Among his personal friends were many of the leading poets, 
courtiers and court ladies of his day, notably the poets George 
Whetstone, George Turberville and Edmund Spenser and the 
literary patron Lord Grey of Wilton. 

Gascoigne was a skilled literary craftsman, and his work is rnem- 
orable for its versatility and vividness of expression and for his 
treatment of events based on his own experience; but his chief 
importance is as a pioneer of the English Renaissance, with a re- 
markable aptitude for domesticating ioreign literary genres. He 
foreshadowed the English sonnet sequences with groups of linked 
sonnets in his first published work, A Hundreth Sundrie Plowres 
( I  573) a collection of verse and prose. In  The  Posies ( I  57 j), an 
authorized revision of the earlier work which had been pubiished 
anonymously, he included also "Certain Notes of Instruction," the 
first treatise on prosody in English. In  The Steel Glass ( I  j76), one 
of the earliest formal satires in English, he wrote the first original 
nondramatic English blank verse. In  subject, however, The  Steel 
Glass is traditional; i t  is an attack, in the spirit of Piers P!ou,-inan, 
on the worldliness, corruption and Italianate manners of the aris- 
tocracy, and a defense of native feudal virtues. I n  two amatory 
poems. the autobiographical "Dan Bartholomeu of Bath" (pub- 
lished in A Hundreth Sz~ndrie Flowres) and The  Ccmplairzt of 
Pkilomene ( I  j76), Gascoigtle developed Ovidian verse narra cive, 
the form used by Shakespeare in Venus and Adonis and Lurrece. 

"The Adventures of Master F. J.", published in A Hundrcth 
Sundrie Floulres, was the first original prose narrative of the Eng- 
lish Renaissance. Probably because of embarrassment caused by 
the factual elements in this tale of love intrigue in an English coun- 
try house, Gascoigne revised the work; and it appeared in Tize 
Posies as "The Pleasant Fable of Ferdinand0 Jeronirni and Leonora 
de Valdsco," purportedly a translation from the Italian with the 
more libidinous passages removed. Another prose work. The  Spozl 
of Antwerp ( I  j 761, is an early example of war journalism, charac- 
terized by objective and graphic reporting. 



GASCOIGNE-GASHOLDERS 
Gascoigne's Jocasta (performed in 1566) was the first Greek 

tragedy to be presented on the English stage. Translated into 
blank verse, with the collaboration of Francis Kinwelmersh, from 
Lodovico Dolce's Giocasta, it derives ultimately from Euripides' 
Phoenissae. I n  comedy, Gascoigne's Supposes (1566?), a prose 
translation and adaptation of Ariosto's I Suppositi, was the first 
prose comedy to be translated from Italian into English. A dra- 
matically effective work, it  provided the subplot for Shakespeare's 
The Taming of  the Shrew. A third play, The Glass of Government 
(1575), is a didactic drama on the prodigal son theme. Together 
with several moralistic works in traditional forms of verse and 
prose on such commonplace themes as the vanity of human life, 
the sinfulness of man and the evils of drunkenness, i t  rounds out 
the picture of Gascoigne as a typical literary man of the early 
Renaissance, who never lost contact with native tradition as he 
made his periodic excursions into foreign literature to bring back 
new forms and themes. 

The standard edition is The Complete Works of George Gas- 
coigae, edited by J .  W. Cunliffe, published in two volumes (1907- 
10). The original version of his first published work was reprinted 
in George Gascoigne's " A  Hundreth Sundrie Flowres," edited by 
C .  T .  Prouty (1942). 

See C. T. Prouty, George Gascoigne, Elizabethan Courtier, Soldier, 
alzd Poet (1942) ; S .  A. Tannenbaum, George Gascoigne, a Concise 
Bibliography (1942): (L. A. SK.) 

GASCOIGNE, SIR WULLLAM (c. 135c-1419), chief jus- 
tice of England in the reign of Henry IV. . Gascoigne practised as 
a n  advocate in the reigns of Edward I11 and Richard 11. On the 
banishment of Henry of Lancaster, Gascoigne was appointed one 
of his attorneys, and soon after Henry's accession to the throne 
was made chief justice of the court of king's bench. After the 
suppression of the rising in the north in 1405, Henry eagerly 
pressed the chief justice to pronounce sentence upon Scrope, the 
archbishop of York, and the earl marshal Thomas Mowbray, 
who had been implicated in the revolt. This he absolutely re- 
fused to do, asserting the right of the prisoners to be tried by 
their peers. Although both were afterward executed, the chief 
justice had no part in the transaction. The oft-told tale of his 
committing the prince of Wales to  prison is unauthentic, though 
i t  is characteristic of Gascoigne's independence. Gascoigne ap- 
pears to have been removed from his post or to have resigned soon 
after the accession of Henry V. H e  died in 1419, and was buried 
in the parish church of Harewood in Yorkshire. 

GASCONY (WASCONIA; Fr. Gascogne), a n  old province in 
southwest France. I t  takes its name from the Vascones, people of 
Iberian origin settled in the north of Spain who, between 561 and 
602, crossed the Pyrenees and invaded the district known to 
the Romans as Novempopulana or Aquitania Tertia. Basque, the 
national language of the Vascones, took root only in a few of 
the high valleys of the Pyrenees, such as Soule and Labourd; in the 
plains Latin dialects prevailed, Gascon being a Romance language. 
I n  the 7th century the name of Vasconia was substituted for that 
of Novempopulana. The Vascones readily recognized the sover- 
eignty of the Merovingian kings, but in reality they remained in- 
dependent. They even appointed national dukes, against whom 
Charlemagne had to fight a t  the beginning of his reign. Finally, 
during the second half of the 9th century, the Carolingians were 
able to  establish Frankish dukes in the country. But i t  must be 
admitted that, a t  that time and in the 10th century, the history of 
Gascony falls into the profoundest obscurity. I n  the feudal period 
Gascony comprised a great number of countships (including 
Armagnac, Bigorre, Fezensac, Gaure and Pardiac), viscountships 
(including BCarn, Lomagne, Dax, Juliac, Soule, Marsan, Tartas, 
Labourd and Maremne) and seigneuries (Albret, etc.). 

During the Hundred Years' War Gascony was a battlefield for 
the forces of England and of France. The French seized the 
duchy, but, aided by the rivalry between the powerful houses of 
Foix and Armagnac, Edward I11 was able to  recover i t ;  and by 
the treaty of BrCtigny in 1360 John I1 recognized the absolute 
sovereignty of England therein. Handed over as a principality 
by Edward to his son, the Black Prince, it  was used by its new 
ruler as a base during his expedition into Spain, in which he re- 

ceived substantial help from the Gascon nobles. The renewal of 
the war between England and France, which took place in 1369, 
was due in part to a dispute over the sovereignty of Gascony, and 
during its course the whole of the duchy save a few towns and 
fortresses was lost; but the victories of Henry V in northern 
France postponed for a time the total expulsion of the foreigner. 
This was reserved for the final stage of the war and was one result 
of the efforts of Joan of Arc, the year 1451 witnessing the c a p  
ture of Bayonne and the year 1453 the final retreat of the English 
troops from southwestern France. 

The French kings, especially Louis XI, managed to restore the 
royal authority in the duchy, although this was not really accom- 
plished until the close of the 15th century when the house of 
Armagnac was overthrown. I t  was by means of administrative 
measures that these kings attained their object. Gascony was 
governed on the same lines as other parts of France; and from 
the time of Henry IV, who was prince of BCarn and who united his 
hereditary lands with the crown, its history differs only slightly 
from that of the rest of the country. The Renaissance inspired 
the foundation of educational institutions and the Reformation 
was largely accepted in BCarn, but not in other parts of Gascony. 
The wars of religion swept over the land, which was the scene of 
some of the military exploits of Henry IV;  and Louis XIV made 
some slight changes in its government. As may be surmised, the 
boundaries of Gascony varied from time to time, but just before 
the outbreak of the Revolution they were the Atlantic ocean, 
Guienne, Languedoc and the Pyrenees; and from east to west the 
duchy at  its greatest extent measured 170 mi. 

At the end of the ancien rkgime Gascony was united with 
Guienne to form a great military government. After the division 
of France into de'partements, Gascony, together with BCarn, French 
Navarre and the Basque country, formed the de'partements of 
Basses-PyrCnCes, Landes, Hautes-PyrCnCes and Gers. Parts of 
Gascony also now form arrondissements and cantons of the dd- 
partements of Lot-et-Garonne, Haute-Garonne, Arihge and Tarn- 
et-Garonne. 

BIBLIOGRAPHY.-L. Barrau-Dihigo, "La Gascogne," a bibliography of 
manuscript sources and of printed works published in the Revue de 
synthkse historique (1903) ; L. Puech, Histoire de Gascogne (Auch, 
1914) ; Paul Courteault, Histoire de Gascogne et de Be'arn (Paris, 
1938) ; C. Dartigue, Histoire de la Gascogne (Paris, 1951) ; Eleanor 
C. Lodge, Gascony under English Rule (London, 1926). 

GAS ENGINE: see INTERKAL-COMBUSTION ENGINE. 
GASHOLDERS. Since the manufacture of gas must be main- 

tained a t  an approximately even rate throughout the 24 hrs., 
while the rate of consumption varies considerably a t  the different 
hours of the day, it is necessary to provide storage for the gas 
produced during the periods of minimum demand, and also to 
provide against any temporary breakdown in the manufacturing 
plant. In the early days of the gas industry the vessel in which 
the gas was stored was known as a "gasometer," since this vessel 
had to serve the dual purpose of storing and measuring the amount 
of gas made. With the advent of the station meter in the year 
1820 for measuring the volume of gas, the name of "gasholder" 
was adopted, but even now in Great Britain journalists and others 
invariably use the technically obsolete word "gasometer." 

The capacity of the gasholder should be equal to  a t  least 75% 
of the maximum daily output. There are now four distinctive 
types of gasholders: ( I )  frame guided; (2) spirally guided; (3) 
dry or tankless; (4) spherical. The frame guided and spirally 
guided holders may have one or more lifts, the one lift type 
being known as a single lift holder, and the other as a telescopic 
gasholder, the latter type being generally adopted for economic 
reasons. The movable vessel in which the gas is stored is known 
as the floating gasholder. The steel structure which guides the 
floating holder as it  ascends or descends is termed the guide 
framing, and is erected round the circumference of the steel or 
brick tank which contains the water for sealing the sides of the 
floating gasholder, thus preventing the escape of gas. Gas is 
admitted into the holder by means of an inlet pipe which passes 
through the bottom of the tank, and extends to a height of about 
6 in. above the water level; another similar pipe is provided as  
an outlet for the gas t o  the district mains; both pipes being con- 



GASHOLDERS 
trolled by slide valves. 

The telescopic form of holder (fig. I )  consists of two or more 
lifts, which work or slide inside one another, much in the same 
way as  an ordinary telescope. The inner or first lift is constructed 
to  a certain diameter, according to the capacity required, and the 
diameter of each succeeding lift is increased by about 2 it., whilst 
the depth of each lift would be constant, and equal to about one- 
fifth the diameter. I n  order to secure a gas-tight joint between 

FIG. I.-ELEVATION A N D  SECTIONAL PLAN OF TELESCOPIC GASHOLDERS 
This type consists of two or more lifts working Into each other on the teie- 
scopic principle. The diameters of the  lifts decrease by 2 ft., the depths 
remaining constant 

the lifts as they leave the tank, the bottom row of sheeting of the 
inner lift is prepared with a channel cup about 18 in. deep, whilst 
the top row of sheeting of the adjoining lift is fitted with an 
inverted channel cup, usually termed the "dip" (fig. 2 ) .  As the 
inner lift rises out of the water in the tank, the channel cup engages 
with the dip, thus making a gas-tight water-sealed joint between 
the lifts. Each succeeding lift is fitted with a dip at the top, and 
a cup a t  the bottom, with the exception of the final or outer lift, 
whlch is provided with a dip at  the top only, and a strong angle 
steel curb at  the bottom. The crown of the holder is dome-shaped, 
and when at  rest in the tank, is either supported by a trussed steel 
roof forming part of the inner lift, or upon a permanent steel or 
timber framing erected in the tank. The sheeting of the sides and 
crown of the holder is about & in. thick, with the exception of the 
rows of sheets adjoining the cup and dip, and also the junction 
between the crown and sides of the inner lift, which are much 
thicker, in order to allow for extra wear and strain at these points. 
The tank may be constructed in brick, concrete or steel. Brick and 
concrete tanks are usually constructed by excavating the ground 
and building up the sides of the tank, so that the top of same 
finjshes about 6 in. above the ordinary gror~ir~l !eve1 tvater-tight- 
ness is ol):airled by erlLa~~iig the bottoin dud side walls of the 
tank in a layer of clay puddle, or by coating the inside surface of 

the tank walls with cement. Steel tanks are usually erected on a 
flat bed of concrete, laid at  a foot or so below the normal ground 
level, the sides being formed of a number of tiers of steel plates 
varying in thickness to suit the pressure due to  the depth of 
water. in the tank. Steel tanks are much less costly than either 
brick or concrete tanks, and can be much more quickly erected. 

F r a m e  Guided  Gash01ders.-These consist of a series of 
columns or standards fixed at  equal distances round the circum- 
ference of the tank, which are connected together by one or more 
tiers of horizontal girders or struts, and a series of diagonal brac- 
ing rods, thus forming a continuous tie all round. The  guide 
framing may be carried up to the full height of the holder when 
fully inflated, or to the top of the second lift only, thus allowing 
the inner lift to run clear of the guide framing, which is then 
known as a "flying lift." Channel guide runs are fixed to the inner 
face of the standards, to form a pathway for the guide rollers- 
which are attached to the crown and the dip of each lift-to work 
up and down for the purpose of guiding the gasholder and enabling 
it to withstand the overturning force of the wind. The  underside 
of each cup is fitted with a corresponding number of radial rollers, 
which run in channel guides fixed to the inside of the next ad- 
joining lift; the bottom curb of the outer lift is also fitted with 
similar rollers working in channel guides fixed to the sides of the 
tank. 

Sp i ra l ly  Guided  Gasho1ders.-The floating lifts of a spirally 
guided gasholder (fig. 3) are practically the same in construction 

FIG. 2.-CROSS-SECTION OF THE "CUP A N D  DIP."  W H I C H  MAKES THE 
CONNECTION BETWEEN THE TWO LIFTS A N D  F O R M S  THE H Y D R A U L I C  S E A L  

as the frame guided holder, with the exception that a number of 
double flanged rails, inclined at  an angle of 45" are secured t o  
the side sheeting of each lift at equal distances round the circum- 
ference. The spiral guides run between a corresponding number 
of sets of rollers (frg. 4 )  mounted in adjustable carriages, secured 
to the dips of the holder and top curb of the tank. The  action of 



GASHOLDERS 
the holder in rising or falling is comparable with the action of a 
coarse-threaded screw, and the spiral motion thereby imparted to 
the floating vessel is sufficient to maintain the holder in a level 
condition, and enables it  to resist the overturning force produced 
by  the wind. This form of holder costs from 10% to 15% less 
than the frame guided holder. 

D r y  Gasho1ders.-In this type of holder (fig. 5) the tank with 
its water content is dispensed with, thereby greatly reducing the 
cost of foundations. The tankless gasholder consists of a cylindri- 
cal steel plate tower, within which a horizontal disk or piston 
moves up or down, receiving or expelling the gas. The piston is 
guided in its vertical movement by a system of rollers, travelling 
up or down the inner sides of the steel cylinder. The periphery 
or outer edge of the piston is lubricated and maintained gastight 
by means of several layers of moulded rubber packing rings, which 

I i 

F I G .  >.-THE ELEVATION A N D  P L A N  O F  S P I R A L L Y  GUIDED GASHOLDER 

The construction differs from the telescopic type in having a number of double- 
flanged rails, inclined a t  450, secured to the side sheeting of each l i f t  

effectively confine the gas to the underside of the piston. The 
interior of the tower above the piston is freely accessible, well 
ventilated and lighted by openings provided in the sides of the 
tower above the highest gas level. The packing seal, guide rollers 
and lubricators can, therefore, be readily inspected a t  any time, 
without interfering with the normal working of the gasholder. 
The  roof of the dry gasholder does not enclose the gas-this 
being the function of the moving piston-and is only required to 
perform the duty of sheltering the moving piston from rain, snow 
and dust. 

Another type of dry gasholder consists of a polygonal steel 
tower, with movable piston, similar in construction to that 
previously described, but in this design the periphery of the piston 
is maintained gastight by means of a light gas tar of moderate 
viscosity, contained in an annulus formed on the outer edge of 
the piston. As this seal is not absolutely tartight, a small quantity 
of tar escapes and flows to the bottom of the cylinder, where it 
i s  collected in  a series of chambers and is pumped up again by a 

number of automatically controlled electric pumps to the top of 
the tower. 

Spherical  Gash01ders.-This type (fig. 6) is principally used 
for storing gas under pressure. I t  is a plain sphere of simple con- 
struction, usually about 50 ft. in diameter, formed of steel plates 
about &- in. thick. The gas to be stored is forced by a com- 

I FRONT ELEVAT~ON END ELEVATION I 
I 

F I G .  4.- FRONT A N D  E N D  ELEVATIONS OF S P I R A L  G U I D E  R U N  BETWEEN 
SET OF ROLLERS 

pressing plant into the sphere a t  a pressure of about 50 lb. per 
sq.in. When the gas leaves the outlet of the sphere, it is passed 
through suitable controlling governors, which reduces the pressure 
to such an extent as will meet the needs of the consumers. A 
sphere filled a t  a pressure of 50 lb. per sq.in. will store and de- 

I 1 

F I G .  5.- DRY GASHOLDER I N  WHICH WATER T A N K  IS ELIMINATED 

In this type of holder a great reduction in foundation costs is effected. The 
holder consists of a cylindrical steel tower in which a horizontal piston moves 
up and down, receiving or expelling the gas 
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liver about 33 times its cubical content a t  the lower pressure re- 
quired in the distributing mains. 
' See R. J. Milbourne,  asho older Design and Construction. 

(R. J. MI.) 

F IG.  6.-SPHERICAL GASHOLDER U S E D  FOR S T O R I N G  GAS U N D E R  PHES-  
S U R E  

This type consists of a plain steel sphere, the contained gas being forced in a t  
a pressure of 50 Ib. per square inch 

GAS INDUSTRY. Despite the increasing use of oil, coal 
remained, in the middle of the 20th century, the main source of 
heat and energy for the industries and homes of Great Britain, 
supplying about 90% of the country's energy requirements in 
I9j3. Coal production was about 220,000.000 tons a year; of this 
more than 40,000.000 tons were processed annually to produce 
secondary or derived fuels, mainly coke and gas. Gaseous fuels 
are of various tjpes, dependent upon the particular process em- 
ployed and whether the source is coal itself or coke. Coal heated 
in the absence of air yields a solid residue. known as coke, together 
with volatile matter, most of which is the gas knomn as coal gas. 
This process. termed carbonization. TTas in the 1950s still by far 
the most important method for producing derived fuels from coal, 
but other gaseous fuels were being manufactured by methods 
known as gasification; i.e., water gas made by the action of steam 
upon red-hot coke; and producer gas made by blowing air, usually 
niixed with some steam. through a deep bed of hot coke or coal. 
Coal gas has the highest heating value, a\ eraging about joo B.T.C. 
per cubic foot; water gas averages about 300 B.T.U., but may be 
enriched with oil vapours (carburetting; Table I) up to or above 
the value for coal gas. The heating value of producer gases is 
much lower (120-160 B.T.U. per cubic foot) because about one- 
half or as much as two-thirds of their volume is mdde up from 
nitrogen contained in the air used for gasification. The familiar 
"gas," or town gas, distributed for public supply after purification. 
is coal gas itself, or coal gas mixed with straight or enriched water 
gas. In some cases, coke-oven gas may also be added; this is es- 
sentially simllar to coal gas in that it is produced by carbonizing 
coal. but the process is different because it is directed more to the 
production of coke than of gas. Producer gas is used mainly for 
large-scale industrial furnaces. including in particular the retorts 
used for the manufacture of coal gas. X broad comparison of the 
properties of these gases is given in T a d e  I. 

S t r u c t u r e  a n d  Development  of t h e  Gas Industry.- The 
first use of coal gas was as an illuminant which burned with a char- 
acteristic yellox$-ish luminous flame. The earliest demonstration 
of this property kas been variously ascribed to Jean Pierre Minck- 
elers of Belgium. to Philippe Lebon of France and to Lord Dun- 

donald and William Murdock of Great Britain; but William Mur- 
dock is usually given entire credit for being the first to apply coal 
gas on any considerable scale. Murdock set up a small experi- 
mental plant in 1795. lighted a Soho (Birmingham) factory by gas 
a few years later and in Feb. 1808 was awarded the Rumford 
medal of the Royal society of London for his invention as  de- 
scribed in a paper read before the society. 

The year 1813 saw the foundation of the London and West- 
minster Gas company, soon to become the famous Gas Light and 
Coke company. I t  possessed three manufacturing stations with 
15 mi, of mains, and Westminster bridge was lit by its gas. Gas 
lighting was introduced in Bristol in 1823, by which time the Gas 
Light and Coke company in London was producing nearly 2j0,- 
ooo.ooo cu.ft. of gas annually for distribution through 1 2 2  mi. of 
street mains. Rapid expansion followed. so much so that the gas 
companies which had sprung up in the metropolis and in the prov- 
inces are recorded as "innumerable" in 1860. Public supply was 
governed by many local and general acts of parliament. With the 
advent of electric lighting in 1882 the industry encountered serious 
competit.ion, which appeared to threaten its very existence. I n  
fact, however, the severe shock that it experienced was a stimulus 
to the industry to look elsewhere than to lighting for the disposal 
of its products, and the great potential market available to gas in 
its capacity of a heating medium was soon recognized. The year 
1920 stands out as epoch-making in the history of the industry. 
Then the Gas Regulation act was introduced. the main provision 
of which was to make it obligatory to charge for gas on the basis of 
its declared and attested heating value; furthermore, gas had to be 
supplied at  a minimum pressure of 2 in. water gauge in mains or 
services of 2 in. or more in diameter. These and earlier regula- 
tions, including the requirement that gas should be entirely free 
from the very poisonous and objectionable hydrogen sulphide, 
fully protected the interests of the consumer. At that time the 
annual production of gas in Great Britain had risen to 2 jo.000,- 
ooo,ooo cu.it.; and there were 7,000,000 consumers (4.2 jo.000 
supplied through prepayment or "slot" meters) receiving gas 
through some 40,000 mi. of mains. 

On May I ,  1949, the gas industry passed into national ownership 
in accordance with the provisions of the Gas act, 1948. Many of 
the provisions of the acts which previously had nationalized the 
coal and electricity industries were repeated, but there was one 
significant difference: the larger measure of decentralization and 
regional responsibility accorded to the gas industry. 

Twelve area boards were constituted to assume the ownership 
of 1,037 undertakings for the nation. The area boards were sepa- 
rate, corporate bodies, each charged with the prime duty of de- 
veloping and maintaining an efficient, co-ordinated and economical 

TABLE I.-Properties of Coal, Water and Producer Gases 

Water gas 1 Producer gas 
Properties 1 "" Straight  (blue) Carburetted! F m  coal From coke 

1- I- I-- 
Composition 

Cnsaturated 
hydrocarbons 

Carbon monoxide 
Hydrogen . , 

Methane . . 
xitrogen . . 

Heating value 
B.T.U. per cubic 

foot . 
Density (rela& ' 1 to  air=^) . . I 0.4-0.48 1 0.55 1 0.63 1 0.87 I 0.90 1 

system for the supply of gas and coke and to develop and maintain 
efficient methods of recovering the by-products of gas manu- 
facture. 

At the same time parliament decided that a central body, the 
Gas council, was needed to represent the industry as a whole and 
to be responsible for such matters as capital finance, labour rela- 
tions, research and others calling for central action. The Gas 
council was to consist of a chairman. a deputy chairman and the 
12 chairmen of the area boards; its duty was to advise the minister 
of fuel and power on questions affecting the industry and generally 
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to assist the area boards to exercise their statutory functions. 
Thus, after about 140 years of progressive expansion, the gas in- 
dustry was unified under its central council but a t  the same time 
possessed a regional structure that was ackno~vledged to be well 
suited to its particular requirements and conducive of the best 
service to its consumers. RCsearch was specified to be one of the 
council's responsibilities, and its obligation in this respect was in- 
terpreted as being the search for fundamental knowledge and the 
development of new ideas up to and including the pilot-plant stage. 
Large-scale plant development and the normal improvement of 
appliances was entrusted to the area boards and to the plant manu- 

TABLE 11.-Composition of Coal Gas 

Gases Vertical retorts 
Low 

Horizontal 1 ..tort ( 1 With 
steam steam 

facturers. A permanent committee, including scientists from out- 
side the industry, was set up to advise the council on methods of 
research. Research stations were established in London and Birrn- 
ingham; in addition, the council contributed to a number of re- 
search associations engaged on work of interest to the industry. 
I t  also maintained the industry's close association with the Uni- 
versity of Leeds and with the British Ceramic Research associa- 
tion. Statistics for the year from April I ,  I9j3,  to March 31, 1954, 
showed that the area boards during that period controlled fixed 
and current assets amounting to £489,345,518; had a revenue of 
E170,138,j30 from selling 2,4 j~,ooo,ooo therms of gas ( I  therm= 
~ o o , o o o  B.T.U.) to 12,474,818 consumers; used 27,091,ooo tons 
of coal in gasmaking; kept 83,427 m i  of mains in use (there were 
thus I jo consumers per mile of main) ; and employed 145.031 peo- 
ple, comprising 109,098 operatives and an administrative and cleri- 
cal staff of 35,933. The average selling price of gas per therm 
rose from 12.55d. in 1949-50 to 16.2jd. in 1953-54, mainly because 
of rising coal costs and national increases in wage scales. 

Carbon dioxide . 
Unsaturated hydrocarbon; 
Oxygen . . . 
Carbon monbxide . . 
Hydrogen . . . . 
Methane . . . . 
Kitrogen . . . . 

MANUFACTURING METHODS 

I n  Murdock's apparatus coal was contained in an inclined iron 
retort heated by a fire burning on a grate below. Cast-iron retorts 
were used for a long time in the early days of manufacture. 
Charged with the coal to be carbonized, the retorts were heated 
by small coal to temperatures of about 600"-700" C., much lower 
than those used in modern practice. At this point it  is convenient 
to consider the principles involved in the carbonization process. 

Coal is the term applied to those rocks in the earth's crust pro- 
duced by the decay of plant remains and accumulated many mil- 
lions of years ago. Coal is thus a complex mixture of organic sub- 
stances which so far cannot be recognized except in broad terms. 
The essential elementary constituents are carbon, hydrogen and 
oxygen, with small quantities of nitrogen and sulphur and some in- 
combustible matter-the ash. When heated out of contact with 
air, the coal more or less fuses and partially decomposes. Gaseous 
products of decomposition force their way through the plastic mass 
and give it  a honeycombed structure. As the temperature of the 
mass increases, the coal becomes less fusible and is transformed 
into a porous solid known as coke. Further heating drives off 

2.0% 
3.1% 
0.5% 
8.0% 

50.6% 
28.17, 
7.7% 

more gas and results in shrinking and hardening of the-coke. The 
volatile matter evolved in the lower-temperature stages is rich 
in easily condensible tarry matter and gaseous hydrocarbons. At 
temperatures above 800" C. the volatile matter is principally hy- 
drogen, with some carbon monoxide. 

The manufacturing process thus consists essentially in driving 
off the volatile products by heat, leaving the solid residue of coke 
in the retort for subsequent extraction. The volatile matter, or 
crude gas, leaves the retorts a t  a temperature usually between 

700'-800' C., heavily charged with steam (derived from hydro- 
gen and oxygen in the coal as well as from actual moisture) and 
with condensible tarry vapours, hydrocarbons, some sulphur- 
containing gases, some hydrogen cyanide and ammonia. These 
constituents must be removed before the gas is distributed to con- 
sumers. 

When the gases enter the collecting main they are cooled so 
that condensation takes place; and this is further assisted by 
washing with water. M'ater from condensation or from washing 
dissolves part of the ammonia and other constituents, forming 
"ammonia liquor." As a consequence of the condensation process, 
the volatile matter is divided into three portions; two, the tar and 
the ammonia liquor, are liquid. but they do not mix; the third is 
the gas itself, which, after further purification from tar fog, re- 
sidual ammonia and hydrogen sulphide. is ready for distribution. 

The proportions of gas. coke, tar and liquor vary according to 
the particular method used for carbonization and to the nature of 
the coals carbonized. In broad terms, however, the yield of these 
products per ton of coal processed in horizontal retorts is about 
14 cwt. of coke, 10 gal. of tar and 30 gal. of liquor, the last repre- 
senting a recovery of approximately 25 Ib. of ammonia as sulphate. 
Table I1 shows the composition of coal gas according to the 
method of carbonization employed. The tar is composed of pitch 
(61 3%),  creosote oil (13%). carbolic oil (12.1%), light oils 
(9.4561, crude naphtha (2.6%) and water (1.6%). The liquor, 
when horizontal retorts are used, yields for every IOO c c. of its 
volume, 1.5 g. of fixed ammonia; o ; g. of free ammonia; 0.25 g. 
of sulphide as H,S; 0.01 g. of cyanide as HCN;  0.1 g. of thio- 
sulphide as S; 0.2 g. of thiocyanate as CNS; and 0.2 j g. of phenols 
as C,HjOH. 

Of the various circumstances that determine the quantities and 
compositions of the tar, liquor and gas, the temperature at  which 
the coal is carbonized is particularly important. The low- 
temperature products are those resulting from the first processes 
of breakdown in the coal. The high-temperature products contain 
many of the substances formed by the secondary decomposition 
of the primary products, brought about by subjecting them to a 
higher temperature. The difference shows itself very plainly both 
in the gas yield, which is much higher for high-temperature work- 
ing, and in the nature of the gas, which contains much more hydro- 
gen and less of the easily decomposable compounds of carbon and 
hydrogen. The tar is usually smaller in amount for high- 
temperature working. when it is characterized by the presence of 
the so-called aromatic hydrocarbons of the benzene type, \\hich 
are products of secondary decomposition and are absent from low- 
temperature tars. The increased yield of gas in high-temperature 
working is partly due to the secondary decomposition of some of 
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F IG.  I.-CROSS S ECTION A N D  L O N G I T U D I N A L  SECT IONS O F  A S E T T I N G  OF 
6 H O R I Z O N T A L  R E T O R T S  , 

the more decomposable tar constituents, although it  is mainly 
accounted for by an extensive formation of hydrogen peculiar to 
high-temperature working. 

Retorts.-The volume of gas obtainable by working in iron re- 
torts was limited by the properties of this material. An important 
advance was made when fire clay was substituted for iron, as a 
higher temperature was permissible. Further improvements of 
a radical character followed when. in the heating of these retorts, 
gas firing and the recuperative principle could be employed. 
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F I G .  2.- CROSS SECTION O F  A C O N T I N U O U S  VERTICAL RETORT INSTALLATION 

Recu0eratiz'e.-The principle of the recuperative retort will be of defining its quality. The B 

withdrawing any portion of the 
coke residue, a continuous feed of 
coal was made to the top of the re- 
tort and coke was continuously 
withdrawn from the bottom by an 
extraction mechanism. 

The principal firms associated 
with this system are Woodall- 
Duckham, Glover-West and Rob- 
ert Dempster and Sons. and it  has 
been widely adopted. The idea 
had been applied with limited suc- 
cess previously by Settle and Pad- 
field. Fig. 2 illustrates a typical 
setting of retorts. The heating gas 
from the producer passes through 
apertures, which can be regulated, 
into heating channels surrounding 
the retorts. The upper sections are 
heated by waste gases alone. 

The heating quality of the gas 
being now of paramount impor- 
tance, the heating value of a gas 
per cubic foot superseded its il- 
luminating power in "standard 
candles" as the statutory method 

,ritish Gas Regulation act of 1920 in- 
troduced t h e  sale df gas by the therm, a therm being roo,ooo 

understood from fig' which shows a setting of A -shaped B.T.U., and allowed gas companies and authorities to specify the 
horizontal fire-clay retorts. They are heated by producer gas made 
by passing air through a deep layer of red-hot coke. This gas, 
meeting hot air immediately under the retorts, burns around them 
and carbonizes the coal contained therein. The waste gases, after 
heating the retorts do not. hen-ever pass away directly to a chim- 
ney, as in older methods of "direct" firing, but are turned down- 
ward into the recuperator, where they pass along channels in which 
they are only separated by a thin fire-clay partition from air 
travelling upward to meet the gas. In  this way some of the heat 
is abstracted from the waste gases and restored to the setting in 
the air used for combustion. Consequently, less heat leaves the 
setting and a higher temperature can be attained together with 
economy in fuel. This system of carbonization in horizontal re- 
cuperative fire-clay retorts rapldly became standard practice and 
remains so to some extent, although horizontal retorts are now 
obsolescent. I t  enabled an average gas yield of ~o ,ooo  cu.ft. of 
gas per ton of coal to be obtained; and it lowered the proportion 
of fuel required for heating the setting from 25%-30% of the 
weight of coal carbonized to I j-20%. 

Although excellent in many mays. the horizontal retort setting 
as so far described had the disadvantage of requiring heavy labour 
for hand charging. This dranback has been to some extent neu- 
tralized by the use of mechanical charging machines. Other meth- 
ods \$ere hen-ever, coming forward by which the aid of gravity 
could be invoked for the moving of the coal and coke during car- 
bonization and some other advantages secured. In the second 
half of the 20th century new installations were invariably of the 
vertical retort type. 

Vertical.-The simplest form of the vertical retort was one in 
which the retorts were all set vertically (instead of horizontally, 
as in the past). and, being filled with coal, were heated until the 
whole of the charge had been carbonized, after which it was with- 
drawn. This so-called intermittent vertical system was patented 
in England by J. Bueb in 1904, after previous tri31 at  the Dessau 
gasmorks. I t  had the advantage, as compared with the hand- 
charged horizontal retort setting, of reducing labour and requiring 
less ground space for a given output. Another novel advantage 
was that the retort could be fully charged, thereby lessening that 
contact of the volatile matter with red-hot coke and the aalls of 
the retort which gives rise to secondary decomposition. A fur- 
ther advance was nude  almost at once by the introduction of 
continuous working into the vertical retort system by which, in- 
stead of completing the carbonization of the whole charge before 

standard quality in R.T.u. per cubic foot of the gas that they 
would supply (insistence, however, being rightly made upon the 
maintenance of that standard as all-important). These changes 
in the conditions of manufacture and of use, together with the 
new legislation, permitted and encouraged such developments in 
gas manufacture as make for more complete gasification of coal; 
z.e., for obtaining a larger proportion of its potential heat in the 
gas made. 

Steaming.--One method of achieving this aim. to which ref- 
erence has already been made, was to work at  a higher tempera- 
ture. This, in turn, called Tor special attention to the quality of 
the refractory materials used in the construction of the retorts and 
their settings and led to an increase in the use of silica instead of 
fire clay in vital parts subject to the higher temperatures. I n  mod- 
ern practice silica refractories are preferred for the walls of retorts 
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F I G .  3.- DIAGRAMMATIC LAYOUT O F  A GASWORKS PURIFICATION SYSTEM 

(except for a few feet a t  the top and the bottom) because of their 
higher stability, strength and general durability. By such means, 
higher yields of gas per ton (13,000 cu.ft. per ton) have become 
common. The gas so made is rich in hydrogen and poorer in il- 
luminating constituents than what mas usually supplied for lighting 
purposes and is lower in calorific value (say joo as compared with 
600 B.T.U. per cubic foot). Another widely used method of in- 
creasing the yield in volume and thermal units is known as the 
"steaming" of vertical gas retorts which is carried out by intro- 
ducing steam a t  the base of the continuous vertical retort where it  
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can react with the red-hot coke. By this means an addition is 
made to the volume of gas by the interaction of carbon and steam 
which generates water gas, as already mentioned. 

An investigation by the joint research committee of the Uni- 
versity of Leeds and the Institution of Gas Engineers, carried out 
on a Glover-West setting of continuous vertical retorts, showed 
that a lean coal gave 10,400 cu.ft, of gas per ton of a calorific 
value of 544 B.T.U. per cubic foot (gross), when steaming was not 
used. This corresponds to 56. j therms in the gas per ton of coal 
carbonized. IVhen steaming was employed, to the extent of 26.4% 
of steam on the weight of the coal used, the yield increased to 
16,900 cu.ft. of gas with a calorific value of 447 B.T.U. per cubic 
foot representing 75.7 therms in the gas made per ton of coal. 

T h e r m a l  Efficiency.-The development .of gas practice, as 
traced above, has resulted not only in a greater yield of gas but in 
an increased thermal efficiency for the whole process of carboniza- 
tion. In other words, the total number of heat units obtainable by 
the combustion of gas, coke and tar has become more and more 
a higher proportion of the heat units originally contained in the 
coal carbonized. This has been effected by improved design of 
the setting and the use of the recuperative principle, resulting in a 
lowered consumption of coke for the heating of the retorts. More- 
over, by the use of higher temperatures and steaming, the propor- 
tion of the heating valu'e of the coal obtained in the gas has been 
increased, as compared with that left in the coke. This is of pri- 
mary importance, because in the consideration of a carbonization 
process it is necessary to bear in mind that, because of the effi- 
ciency of gas in use as compared with a solid fuel, the thermal 
value of a heat unit carried by gas is usually greater than that of 
a heat unit in coal or coke, and the comparative monetary value 
is correspondingly increased. The need for economy in fuel has 
encouraged the development of more efficient appliances for burn- 
ing solid fuel. and the margin between the utilization efficiency of 
gas and solid fuels has narrowed considerably. There are, how- 
ever, still many cases where gas can be utilized as a heating me- 
dium with twice or more the efficiency of solid fuels. 

In  normal horizontal-retort practice it may be taken that, for 
every IOO heat units contained in the coal carbonized. 24 will ap- 
pear in the gas, 42 in the coke available for sale after the heating 
of the retorts has been provided for and 5.6 in tar, which means 
that 71.6 of the original IOO heat units have been obtained in the 
available useful products of carbonization. Otherwise expressed, 
the thermal efficiency of the carbonization process so conducted 
is 71.6%~ 28.4% having been used and lost in the manufacture. In 
modern large installations of vertical retorts, higher values would 
usually be attained. The report of the Gas council for 1953-54 
gave the average figure of production efficiency (as expressed on 
the basis given above) as 75.2% for the whole of the industry. 
The figure in 1948 had been 71.0%; the increase was due to im- 
proved methods of working, to the replacement of obsolete with 
modern plant and to concentrating manufacture in larger and more 
economic units. 

Purification.-As already indicated, the crude gas leaving the 
retorts contains constituents which have to be removed in order 
to purify the gas before distribution and to recover by-products 
of commercial value. Many of these constituents are more or less 
easily condensed or washed out, and the appropriate plant consists 
of a train of vessels that vary widely in detail from one works to 
another but are essentially the same in principle. Fig. 3 shows 
diagrammatically the individual plant units in a typical gasworks 
and the sequence of steps in the manufacturing process. 

Gases travel from the retorts through an "ascension" pipe, 
which then bends over and dips below the liquid seal in the so- 
called hydraulic main, the seal being used to prevent access of 
air to the main when the retort is opened for charging and dis- 
charging. Some cooling and consequent condensation of tarry 
matter occurs in ascension pipes. I t  is usual for the gas from a 
number of retorts to be collected in a common hydraulic main. 
Easily condensible constituents gather there and in the foul main 
which leads to the condensers. The condensers consist of nests 
of pipes cooled externally by air or water; the temperature of the 
gas within them is thus lowered resulting in further condensation 

of both tar and water, which collect a t  the base of the pipes. 
The next stage is the washing or scrubbing of the gas, in which 

further cooling and removal of constituents by solution in water 
are secured. There are many designs of washers and scrubbers 
but all act on the principle of obtaining the greatest possible con- 
tact between gas and liquid. In the Livesey washer, for example, 
the gas stream is repeatedly broken up and forced through mater. 
In modern practice there may follow an electrostatic detarrer, for 
the complete removal of tar. Next in sequence are rotary or static 
washers, in which the gas is brought into intimate contact with 
mater or weak liquor. Ammonia is completely removed from the 
gas at this stage, although a trace may be allowed to pass forward 
to preserve alkalinity in the purifiers used later for extracting hy- 
drogen sulphide. Additional scrubbing, using suitable oil solvents, 
is needed if it is intended to remove volatile tar constituents such 
as benzene and toluene. The tar and liquor condensed at  different 
points in the system are usually led away to a common well, but 
there is good reason to suppose that some separation of the various 
liquors is desirable because some may be more potent than others, 
so that the question of disposal is not equally easy for all. 

I t  has already been mentioned that one constituent of coal gas 
which by law has to be completely eliminated if the gas is to be 
used for public supply is hydrogen sulphide. The final process 
of purification in ordinary practice is to pass the gas through iron 
oxide purifiers and thence to gasholders (9.v.). The purifiers 
contain hydrated oxide of iron spread on grids. The oxide absorbs 
hydrogen sulphide rapidly, becoming converted into iron sulphide. 
The formation of iron sulphide tends to render the material inac- 
tive for absorbing hydrogen sulphide but it can be reactivated by 
removal and exposure to air, or by admitting a little air into the 
gas stream, when regeneration takes place in situ. In both cases 
the sulphided material is reoxidized with the formation of free 
sulphur. When the sulphur content has risen to about so%, the 
so-called spent oxide is removed and sold for sulphuric acid manu- 
facture. Most of the sulphur in crude coal gas is present as hydro- 
gen sulphide (abuut I%)  and is completely removed by this 
process. Smaller quantities of sulphur are present, however, in 
the form of organic sulphur compounds which are not extracted 
to any extent by iron oxide but which may be reduced considerably 
in amount by special additional processes. In  1942 a special com- 
mittee set up by the industry recommended that the organic sul- 
phur should be reduced to 10 grains per IOO cu.ft. (about 0.01%) 
as a first step and that processes should be introduced to obtain 
lower figures as they became available. The rec,overy of benzol 
by oil washing simultaneously removes much of the organic sulphur 
so that additional processing is more the exception than the rule in 
general practice. Satisfactory methods for reducing the organic 
sulphur, to, say 5-6 grains per IOO cu.ft., are available, however, 
and are applied when gas of exceptionally low sulphur content is 
needed. Such processes are frequently used to purify the gas 
after distribution to the consumer's works. 

Ammonia  a n d  Tar.-Liquor containing the ammonia washed 
out of the gas is either sold as such or used at  gasworks for the 
production of ammonium sulphate. Distillation of the liquor with 
lime drives off ammonia which may be absorbed in sulphuric acid 
to form the sulphate, which constitutes a valuable fertilizer. The 
quantity obtained at gasworks usually lies between 2 0  and 30 lb. 
of ammonium sulphate per ton of coal carbonized. The ammonia 
yield can be increased by steaming the retorts, but the liquor ob- 
tained is usually weaker because of the passage of undecomposed 
steam from the top of the gas retort into the gas. A weaker liquor 
has a lower commercial value if i t  has to be sent away for treat- 
ment and has the further disadvantage that after distillation for 
ammonia the residual liquor is greater in amount. 

The direct method of recovering ammonia, in which the gas is 
passed through sulphuric acid for the absorption of ammonia, in- 
stead of effecting a separation of the ammonia liquor and distilling 
it, has found little application in gasworks. 

The disposal of the residual liquor after distillation for am- 
monia. or sometimes of the crude undistilled liquor itself, presents 
the gas industry with d problem all the more serious because of 
the stringent regulations designed to minimize the pollution of 
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rivers and streams. Although liquor is relatively weak, it is none- 
theless a strong trade effluent and its direct disposal into streams 
is prohibited. The usual method is to feed it into the local sewer 
for eventual decomposition in bacteria beds. I t  has, however, long 
been known that the constituents of liquor throw an increased 
load on the sewage-purification process, so that the rate at  which 
liquor may be discharged into sewers has to be carefully con- 
trolled. Normally the maximum permissible discharge of spent 
liquor is about o. j% of the dry-weather flow of the sewage. Much 
a~tent ion has been given both to re-examining the amount of 
liquor that can properly be discharged into sewers and also to 
developing alternative methods of disposal, the latter being par- 
ticularly directed to meet the needs of those gas (and coke-oven) 
works whose situation is remote from suitable sewage-disposal 
plant. 

The tar made at  gasworks is subjected to a complicated process 
of distillation which resolves it into fractions boiling over in dif- 
ferent temperature ranges, the fractions being afterward refined. 
These operations are usually carried out at separate tar distilleries. 
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FIG. 4.-BLUE WATER-GAS PLANT. SHOWING PAKTS 

Among the many products from tar may be mentioned toluol, 
cresol, naphthalene and anthracene, which find application in the 
production of dyes, medicines, perfumes, disinfectants, solvents, 
plastics and paints. Tar oil is used for fuel and also for road con- 
struction, whereas distilled tar and pitch is used for many pur- 
poses; i.e., in connection with building materials, roofing felts, 
briquettes. etc. 

The average yield of tar by the ordinary gasworks process can 
be taken as j %  of the weight of coal carbonized. At lower tem- 
peratures, more tar is produced and the light oil fraction coming 
over on distillation is usually greater in volume. 

Costs of Manufacture.- The relative costs of the different 
processes used in gas manufacture depend on the size of the pro- 
duction unit as well as on many other factors, but the over-all pic- 
ture for works of reasonably large size may be taken as follows: 
net cost of coal carbonized. 60%; carbonization process, 10%; 
purification, I .o% ; power and sundry processes. 8.5% ; mainte- 
nance and repairs, I I .  5% ; and general charges, 9%. 

The actual average price at  which gas was sold to the consumer 
in 1953-54 was 16.2 jd. per therm, made up as follo~vs: surplus, 
0.2d. ; rates, 0.39d. ; administration, o. j8d. ; employees' welfare, 
0.62d.; interest. 1.13d : depreciation and amounts mitten off. 
1.j6d.; d~stribution and consumer service, 1.86d.; and cost of gas 
produced and purchased, 9.91d. 

W a t e r  Gas.-Limited gasification of coke in steam can be ef- 
fected in the continuous vertical retort as already described, but 
complete gasification of carbon in coke is carried out in an en- 
tirely different type of apparatus known as a water-gas plant. At 
high temperatures, carbon decomposes steam into hydrogen and 
carbon monoxide, but with an absorption of heat according to the 
equation C+H2O-CO+H,-56,~45 B.T.U. When the tempera- 

ture of the carbon has been brought down. by this absorption of 
heat, the reaction is altered with the production of carbon dioxide. 
An equilibrium tends to be established by the catalytic action of 
the solid carbon (and inorganic ash constituents) so that a ratio 
Co 

may be set up between the gas constituents, the ratio 
CO, X H9 
being constant for any one temperature but falling as the tempera- 
ture becomes less. The reversible reaction occurring (CO+H,O 
*CO,+H,) results in a higher carbon-dioxide content of the gas 
as the temperature is lowered; and, moreover, since the velocity of 
gasification is rapidly lowered with falling temperature, the gas 
made with the same rate of steam supply comes to contain more 
undecomposed steam. Carbon dioxide lowers the calorific value of 
the gas and the steam requires condensation. The high tempera- 
ture of the carbon can, however, be restored by stopping the steam 
and blowing with air, thus raising the temperature of the fuel bed 
and generating a producer gas. The industrial process based upon 
this principle of alternately blowing a bed of coke with steam and 
air was developed by Gaillard (1849), TessiC du Motay and 
T. S. C. Lowe (1873) and called the water-gas process. The 
plant as illustrated in fig. 4, is that of Humphreys and Glasgow. 
The coke bed is enclosed in a steel casing, lined with firebrick, 
and may be blown through the grate below by either air or steam. 
An arrangement of valves also enables the steam to be introduced 
above the coke for a "down run." The exact arrangement and 
time in the up run with steam, down run with steam and blowing 
with air is varied to suit the fuel and other conditions and consti- 
tutes a cycle of operations which is carried out systematically and 
automatically in modern plant. The coke is blown with steam un- 
til, as the temperature falls. the carbon dioxide produced in the 
water gas is reducing its quality too far. During the steam blow, 
the water gas made is carried forward to a scrubber down which 
water is running and then goes fonvard to join the main gas 
stream of the works for purification from hydrogen sulphide. 
This water gas should have a calcrific value of 300 B.T.U. per 
cubic foot. When the steam blast is replaced by air, in order 
to restore the high temperature in the fuel bed, the producer gas 
generated, being heavily charged with nitrogen, is  not allowed 
to go forward to the scrubber but is turned up the stack as waste. 
That continues until a satisfactory high temperature has been re- 
established in the fuel bed, when steam is again employed. The 
heaviest thermal loss in the process is that of the potential and 
thermal heat in the producer gas, but this is lessened in modern 
plants by the installation of a waste-heat boiler. 

Carburetted Water Gas.-It has been noted that the water gas 
made by the process as described above has a calorific value 
approximating to 300 B.T.U. per cubic foot. I t  is known as "blue" 
water gas because of the characteristic colour of its flame and 
is definitely lower in grade than the coal gas made from retorts. 
The calorific value can be increased, however, by using some of 
the heat in the gases leaving the generator to crack oil (i.e., to 
convert it into permanent gas rich in hydrocarbons), so obtain- 
ing a "carburetted" water gas of enhanced calorific value. Fig. 5 
illustrates a Humphreys and Glasgow plant used for the process. 
The gas from the generator passes through two chambers, a 
carburettor and a superheater packed with brickwork, which are 
raised to redness, some air being admitted for the combustion of 
the "blow" gas therein. The oil is run in from the top of the 
carburettor and should be such as can be efficiently cracked un- 
der the conditions of the process. ( In early stages of the develop- 
ment of the plant the oil was run directly upon the coke in the 
generator, but this was unsatisfactory for various reasons.) In  
this plant, blue water gas leaves the generator with a calorific 
value of 300 B.T.U. per cubic foot, but leaves the superheater 
enriched by the carburetting to an extent determined by the 
amount of oil used. The thermal efficiency of the oil cracking 
in the plant is high, amounting to something like 90%; conse- 
quently the thermal efficiency of the carburetted water-gas process 
is higher than that of the blue water-gas process and increases 
with the amount of oil used. The extent of carburetting em- 
ployed is influenced by this factor, by the price of oil and by the 
quality of the gas desired. I n  Great Britain, carburetting is 
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FIG. 5.- CARBURETTED WATER-GAS PLANT A N D  WASTE-HEAT BOILER 

usually carried out so far as to bring the carburetted water gas Most of these processes depend upon a combination of car- 
up to something like the same calorific value as the coal gas made bonization and generation of water gas. In  the modern plant 
a t  the same works, say joo B.T.U.; but in the U.S. it has in the of Humphreys and Glasgow, the blow takes place in the lower 
past been usually carried much farther. I t  is plain, too, that part of the generator, the blow gases being led to the carburettor 
blue water gas, enriched by carburetting to the extent desired, via an annulus surrounding the generator. Available heat in the 
can be used as a means of modifying the calorific value of the blow gases is stored in the carburettor and superheater and used 
mixture of coal gas and water gas supplied from a works. The to assist carbonization of the coal by transference back to the 
extent to which the coke made in a gasworks may be economically generator. Part of it  may also be used for carburetting. A back- 
gasified and water gas supplied depends on relative capital and run produced by admitting steam to the top of the superheater and 
operating costs and the prices of coal. coke and oil. then to the base of the generator gives water gas; the heat in this 

The main advantages of water-gas plant are that it can be put gas then carbonizes coal in the upper part of the generator. In  
rapidly into full operation. to meet maximum demands and that another part of the run steam admitted to the generator base, this 
the yield of gas per ton of fuel is high; for example, modern time without superheat, generates hot water gas which again 
plants may give about jo,ooo cu.ft. of 300-B.T.U. water gas or passes through the coal in the upper part of the generator. This 
70,000 cu.ft. of 500-B.T.U. carburetted water gas per ton of gas also can be fed to the carburettor if desired. The yield may 
coke (the compositions of these gases have already been indi- be from 17 j to 190 therms of 34 j-B.T.U gas per ton. The plant 
cated). is designed to gasify coal, coke or any mixture, with subsequent 

Modern carburetted water-gas plants are entirely automatic, enrichment by 011 as may be desirable. 
with an annular boiler around the generator and self-clinkering Considerable importance was attached to finding a means of 
grates. A regular quantity of coke is fed to the generator during developing these processes and applying them on a large scale. 
each gas-making cycle without interruption to the gasification The availability of low-cost oxygen stimulated the development 
process. Large-capacity plants are now virtually self-supporting of methods in which the gasification of solid fuels is carried out 
in their requirements of steam. in oxygen and steam. In  the U.S., where the reserves of natural 

Modern Trends  i n  Gas-Making Processes.-The processes gas and oil, great as they are, were seen to be quite small when 
so far described represent what by the middle of the 20th century related to the reserves of coal, a large section of opinion held 
had long been established as standard practice; but much atten- that it would eventually becorny necessary to augment natural 
tion had meanwhile been paid, especially in the later years of the gas with gas of comparable heating value from coal. This, to- 
period, to methods of completing the gasification of coal in one gether with an unprecedented industrial and domestic demand for 
process instead of carbonizing it first and then gasifying the coke natural gas, oil gas and oil, was the prime reason for the U.S. con- 
residue, so far as may be desired, in a separate generator. centration upon complete gasification in the 1950s. In Germany 

Alternative methods for making gas, particularly from coals of and elsewhere, from c. 1945, the Lurgi process of gasification in 
poorer quality than had been used hitherto, then came to assume steam and oxygen under pressure was successfully applied on a 
great importance to the industry because of the increasing scarcity large scale to lignites (young coals unsuitable for carbonization by 
of the special coals needed for the manufacture of gas and coke orthodox means). This process came to be accepted as having 
by orthodox methods. Furthermore, oil fuels became so plentiful many attractive features for the manufacture of town gas: it can 
and cheap as to demand attention as raw materials for gas-making make use of small coal of high ash-content and of weakly caking 
on a greater scale. The pattern of the future industry could be coals unsuitable for carbonization; the plant operates at very 
seen as a system of interlinked large stations of high efficiency, high output; and the gas can be readily freed from sulphur and 
preferably situated at or near the coal fields and operating proc- is available at pressure for long-distance transmission. For Great 
esses best suited to the coal available. However, the object of Britain, the search for new gasification processes was given first 
complete-gasification methods is to process the coal solely into place in the research program of the Gas council (the former 
gas with no solid residue other than ash; so that the extent to Gas Research board) ; and exhaustive studies of the Lurgi process 
which such processes coukl be effectively introduced depended applied to British coals were being conducted (on the pilot-plant 
upon the balance needed between the supply of gas and of coke scale) by 1954. An important achievement of the British work 
(it should be pointed out in this conndiion that the new emphasis was the demonstration that the considerable proportion of 
on minimizing atmospheric pollution was bound to result in a methane characteristic of Lurgi gas was not due to the synthesis 
greater demand for smokeless fuels, such as coke). But corn- under pressure from carbon monoxide and hydrogen produced on 
plete gasification methods, k i n g  efficient and flexible, seemed gasification but resulted directly from the hydrogenation of coal, 
certain to find extensive application in the gas industry. a reaction which proceeds vigorously under pressure. As a con- 
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sequence, the possibility of manufacturing gas comparable in 
quality with t o ~ ~ n  gas by gasification methods adapted to favour 
hydrogenation appeared to be most promising, although many 
technical problems would have to be solved before large-scale 
application could follow. 

Complete-gasification methods were therefore expected to play 
an important part in the gas manufacture of the immediate fu- 
ture. Full details of contemporary trends and practice may be 
found in the Proceedtr~gs of the International Conference on 
Complete Gasification, held at  Likge in 1954 (Organisation 
EuropCenne de CoopCration ~conomique,  Paris). 

New processes for the direct gasification of oil, without recourse 
to water-gas production, were adopted by certain area boards in 
Great Britain. The plant developed by the North Thames Gas 
board and installed at their Southend ~ ~ o r k s  produces a rich 
gas by the partial combustion of oil. Another process, devised 
by the South Eastern Gas board and installed in its own area and 
also nithin the North Eastern board's area, generates gas by the 
catalytic decomposition of oil. Other methods include the Onia- 
Gegi, giving an oil gas (from 300 to 1,000 B.T.U.) by the cyclic 
catalytic cracking of heavy oil; and the Geim process for the 
continuous production of gas (from 370 to 470 B.T.U.) by the 
thermal cracking of gas oil. The synthesis of gases rich in 
methane by hydrogenating coal under pressure was an important 
objective of the search for new gas-making processes. 

In  addition, a country-wide search for new sources of natural 
gas x a s  sponsored by the Gas council, and by 1954 experimental 
supplies of methane drained from coal mines were being taken by 
some area boards in Great Britain. 

Producer Gas.-The gas manufactured for public supply, as 
opposed to producer gas, finds extensive and increasing applica- 
tions for industrial heating. Being thoroughly cooled and cleansed 
it  can be well controlled through taps and valves, which make 
for convenience, cleanliness and efficiency in use. I t  is a smoke- 
less fuel, and its use saves ground space and obviates expenditure 
on ad h o c  gas-making apparatus. Since, too, such gas is of high 
calorific value and does not carry into its Aame any large pro- 
portion of nitrogen or other inert constituents, it can be used 
for high-temperature processes in simple apparatus without that 
preheating of the air or of the gas or of both which is necessary 
for such processes when the leaner producer gas is employed. On 
the other hand, producer gas is simple to manufacture and is the 
usual means adopted for the beating of steelmaking and other 
large industrial furnaces. 

When air is passed through a deep bed of carbon maintained 
at  a high temperature, above ~ , o o o "  C., such that complete contact 
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with the carbon is ensured and equilibrium obtained, almost the 
whole of the carbon is obtained as carbon monoxide, according to 
the equation 

C+$ { O,+4N, ]+COf zN2+29,000 cal. 
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F IG.  7.- DIAGRAM O F  A GAS PRODUCER 

If the temperature is lower, even although the contact is complete 
and equilibrium is still attained, some carbon will be burned to 
C02  according to the equation 

C+O2+4N2+CO2+4N2f 97,000 cal. 

I f ,  however, the high temperature has been maintained and the 
carbon entirely converted to CO, it  is plain that the gas will con- 
sist of one-third carbon monoxide and two-thirds nitrogen, and 
the equation representing its formation may be called the ideal 
producer gas equation. If this producer gas is collected and 
burned with air, it will generate heat according to the equation 

I t  will be seen that even if the whole of the heat generated in 
making the producer gas by converting the carbon to CO were 
lost, some 70% (actually #$ths) of the total heat of combustion 
of carbon to CO, would still remain available for use by its com- 
bustion of the gas. This large proportion of heat available for the 
second stage of the combustion of the carbon in burning carbon 
monoxide to carbon dioxide is the basis of producer-gas practice. 
There are various factors which cause divergence in the compo- 
sition of producer gas from that of the ideal producer-gas equa- 
tion. In  the first place, when coal is used as a fuel and is fed 
down on the fuel bed. it  is a t  once subjected to a process of dis- 
tillation or carbonization in the current of producer gas ascending 
from below, made by the action of the blast upon the carbonized 
fuel. Producer gas is in this way enriched to some extent with 
hydrogen and hydrocarbons, particularly methane, and the per- 
centage of nitrogen is correspondingly diminished. More im- 
portant, however, is the modification in composition brought about 
by the steam consequent upon a lowering of the temperature of the 
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fuel bed and the formation of water gas by interaction with car- 
bon. The more steam is used, the lower the temperature and the 
more carbon dioxide and hydrogen at  the expense of carbon 
monoxide is formed. The percentage of nitrogen is further 
lowered by the admixture with water gas. Moreover, as the 
quantity of steam is increased and the temperature decreases, the 
rate of steam decomposition by the carbon lessens and steam 
passes through the fuel bed undecomposed. The quantity of 
steam supplied is best controlled by the temperature of the mixed 
blast a t  a point well beyond the introduction of the steam, so as 
to allow a thorough mixing. The temperature of the blast rises 
with the proportion of steam. I t  will be understood that unde- 
composed steam, which begins to occur in quantity as soon as the 
saturation temperature of 60" C. has been exceeded, is an objec- 
tionable constituent in the producer gas, since it is thermally use- 
less and would tend to prevent the attainment of high tempera- 
tures on combustion because of its high specific heat. W. A. Bone 
and R. V. Wheeler followed changes brought about in the com- 
position and yield of producer gas, by gradually increasing the 
proportion of steam, with results shown in Table 111. The coal 
used was washed nut screened over a I in. mesh. 

As the saturation temperature was raised by more steam, the 
gas composition shows a rise in carbon dioxide from 5% to 13% 
and a change-over from a carbon monoxide producer gas, in 
which that constituent is dominant to a hydrogen producer gas 
is explained. The nitrogen has fallen and the percentage of total 
combustibles has also fallen on account of the increase of carbon 
dioxide, resulting from the lower temperature of the fuel bed. 
The calorific value of the gas has slightly diminished, but the 
volumetric yield increased. so that the yield in therms contained 
in the gas per ton of coal gasified shows little change. The weight 
of steam undecomposed per lb. of coal has run up from 0.09 to 
0.9 lb. per ton of coal. 

Producer Construction.-The development of the apparatus 
in which the manufacture of producer gas is carried out can now 
be traced. I t  would appear that the earliest gas producers were 
deep shafts of brickwork, but the name most closely identified 
with the successful establishment of the gas producer is that of 
K. W. (Sir William) Siemens, and a diagram of his producer 
(1861) is given in fig. 6. I t  illustrates how the coal falls from 

TABLE 111.-Producer Gas as Modi$ed by Steam 

I Steam saturation, temaerature of blast / 60' C. 1 70" C. 1 80" C. / 

1 Cal. value oi gas, B.T.US. per GIOSS . 1 I 1 5 1 169.5 1 
cu.ft, at o0 and 760 mm. . 1 net . 173.0 16,z,.,? IS*.,? 

Percentage conlposition of gas: 
Carbon dioxide . . . . . 
Carbon monoxide . . . . 
Hydrogen . . . . . . 
Methane , . . . . . 

Yield of gas cu.ft. at oo C. and 760 mm. 
per ton oi coal 138,250 141,450 147,500 --- 

Steam added to blast, 1). per 11.. oicoa1 I 0.45 I 0.80 I I .  5 5-1 

5'25 
27.30 
16.60 
3'35 

I Percentage steam decomposed . . 1 87.0 1 61.0 1 40.0 1 

Nitrogen . . . . . 47.50 

Total combustibles . . . : 1 17.25 

Therms in gas 
Therms in coal 0 0  . . . 1 82.4 1 80.6 1 80.3 ( 

*Therms in gas per ton of coal (gross) . 

*Weight of steam undecomposed per lb. 
oi coal . . . . . . . 

*Not included in the original table. 

the hopper and lies in the producer above the step grate. The 
producer was connected to a furnace, and the air for gasification 
was drawn through the fuel bed by natural chimney draft, op- 
erative on the furnace. but supplemented at  times by a syphon 
eifect induced by the disposition of the main between producer 
and furnace. 

256.6 

0.09 

Pressure Producers.-Although producers based essentially on 
Siemens' simple design were in widespread use, the demands of 
industry for higher outputs per unit of space and grate area led 
to the development of producers working under a positive blast 
of air and steam. Today the gas producer is essentially of the 
design shown diagsammatically in fig. 7. The generator is a 
cylindrical body provided with a grate or tuyhre through which 
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F I G .  8.- DEEP GAS PRODUCER FROM WHICH G A S  P A S S E S  THROUGH 
STATIC WASHERS FOR WASHING.  AMMONIA ABSORPTION AND COOLING 

the air-steam blast is admitted at  the bottom and with an outlet 
for gas at the top. The generator is water-jacketed, with the 
object of preventing adhesion of clinker and at  the same time 
raising the steam needed to saturate the blast. Fuel for a run 
of about six hours on full load is contained in-a feed hopper from 
which it falls into the producer through several chutes arranged 
so as to ensule uniform distribution and to prevent segregation. 
The Koller grbte is a series of superposed cast-iron rings, the 
space between which forms horizontal ports through which the 
blast is distributed evenly. The grate is secured to a revolving 
ashpan, designed to continuously shear the bottom from the 
column of ash, break up lumps of clinker and discharge both over 
a plow bolted to the sealing ring. Steam from the annular boiler 
passes into a vapour box and thence to the air-blast pipe. Blast is 
supplied by a blower and is measured by a Venturi meter; i t  is then 
saturated with steam at  any desired temperature and admitted to 
the producer from beneath the grate. Satisfactory operation of a 
gas producer depends upon keeping the distribution of blast and 
ascending gas current as uniform as possible across the section 
of the fuel bed, so as to give proper contact in all parts with 
the descending fuel. For this purpose the producer may be pro- 
vided with holes through which pokers may be inserted to keep 
the fuel bed level and free from channels which would tend to 
short-circuit the gas stream. Some designs incorporate mechani- 
cal revolving pokers. 

In many cases the producer gas can be used hot and direct from 
the generator, without further cleaning; the advantage gained 
is that the sensible heat in the hot gases is retained. When a clean 
gas is required (as for example, in a gas engine) the gas must be 
cleaned and cooled. This is usually effected by means of a washer 
cooler containing water sprays, in which dust and some tar are 
removed. Next, a centrifugal washer takes out most of the re- 
maining dust and tar; the gas then passes through a moisture 
eliminator and then t a  a dry scrubber in which the final removal 
of dust is accomplished. This scrubber may consist of an oxide 
box to remove hydrogen sulphide. 

In the past by-product recovery from producer gas was prac- 
tised on a considerable scale, and modified designs and processes 
were developed to obtain larger yields of ammonia and tar than 
were normally obtainable. The essential feature was the use of 
a very deep fuel bed of coal (12 to 14 ft .)  working at  a lowera 

temperature which favoured high yields of tar and ammonia. The 
recovery process called for a rather elaborate plant, the main 
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features of which are indicated in fig. 8. The gas is washed; freed 
from ammonia and cooled by passing in turn through three Lymm 
static washers, the ammonia being absorbed in weak ammonium- 
sulphate solution maintained slightly acid. Gas leaving such a 
plant was ready for furnace use but needed more thorough cleans- 
ing by tar extractors and scrubbers before its use in engines. With 
such plants, coal could be gasified to yield an average of 122,000 
cu.ft. of 178-B.T.U. gas per ton, with a recovery of 90 lb. of am- 
monium sulphate and 21 gal. of tar per ton of dry fuel gasified. 
A few such plants still remained in use in the I950S, though the 
type was by then obsolete. 

Blast -Furnace Gas.-Blast-furnace gas is a low-grade gas with 
a calorific value of about 95 B.T.U. produced on a large scale as 
the inevitable by-product of the smelting of iron. The blast fur- 
naces used for the production of pig iron may be regarded as very 
deep, air-blown gas producers giving a gas containing some 27% 
of carbon monoxide and 11% of carbon dioxide, with 60% of 
nitrogen. The cleaned gas is used for steam raising and power 
production; but for furnace firing it usually needs to be mixed 
with a richer gas. 

BIBLIOGRAPHY.--For gas manufacture see Alwyne Meade, The New 
Modern Gasworks Practice (London, 1934) ; and Walter King, Ltd., 
Manual o f  Gas Manufacture (London, 1948; rev. ed., 10 sections, 
1951-53). Producer gas is covered by N. E. Rambush, Modern Gas 
Producers (London, 1923) ; J E. Dowson and A. T. Larter, Producer 
Gas (London, 1920) ; and the National Federation of Gas Coke Associa- 
tions, Producer Gas Plant for Industrial Purposes (London, 1942). 
More general are W. A. Bone, Coal and its Scientific Uses (London, 
1918) ; R. T. Haslam and R. P. Russell, Fuels and Their Combustion 
(New York, 1926) ; and G. W. Himus, Elements of Fuel Techlzology 
(London, 1947). The Transactions of the Institution of Gas Engineers 
(London) and the Proceedings of the American Gas association (New 
York), the Gas Journal (London), the Gas World (London) and the 
Gas Tinzes (Leighton Buzzard) are periodicals dealing specially with 
gas manufacture. Full details of the working of the nationalized 
gas industry are available in the annual reports of the Gas council 
(1950-54) and of the area boards (H.M.S.O., London). 

(J. W. C.; A. L. Rs.) 

GAS SUPPLY I N  THE UNITED STATES 

T h e  F i r s t  Gas Plants.-Following the discovery of gas making 
from coal and the unparalleled success of gaslighting in one or 
two European cities, gaslighting got its start in the United States 
in Baltimore. Although there were a few isolated instances of gas 
being used by individuals in other cities previously, introduction 
of gaslights in Rembrandt Peale's museum in Baltimore in 1816 
proved to be such a success that the city council passed an ordi- 
nance on June 17, 1816, permitting Peale and others to manu- 
facture gas, lay pipes in the streets and contract with the city 
for street lighting. The first recorded demonstration of gas in 
the United States was in Philadelphia in Aug. 1796. The gas 
was manufactured by M. Ambroise and Co., Italian fireworkers 
and artists. A few years later, in 1812, David Melville of New- 
port, R.I., lighted his home and the street in front with gas whicb 
he manufactured. He also lighted a factory at Pawtucket and 
induced the government to use gas at  Beaver Tail lighthouse. 

Baltimore, however, was the first city to use gas commercially, 
and other cities followed its lead. 

G r o w t h  a n d  Changes in t h e  Industry.-By the second half 
of the 20th century the gas industry had grown into one of the 
key industries, showing remarkable ability to adapt itself to 
meet severe competition, changing raw materials, and drastic 
economic and labour conditions, while constantly maintaining 
and expanding its service. Initiated and long maintained as a 
lighting service, when this market was taken by the invention of 
electric lighting, the gas service emerged as a heat producing one; 
when the severe labour and raw material inflations and disloca- 
tions caused by World War I1 threatened the manufactured gas 
service and solvency, the industry maintained and expanded its 
markets by drawing more natural gas from transcontinental 
pipelines. 

C h a n g i n g  Processes a n d  R a w  Material.-Public utility gas 
first was manufactured gas made by heating a high-volatile coal 
in a metal retort and subjecting the resulting gas to cooling and 
purification. A water gas process was introduced later. This 
injected steam over the coal which was heated externally. The 

work of Thaddeus Lowe, a Union balloon officer in the Civil War, 
made possible the economic manufacture of water gas in internally 
fired machines. This became the basis af the modern carburetted 
and blue water-gas processes. By-product coke-oven gas sup- 
plemented and often supplanted utility coal gas and water gas. 
Internally fired oil-gas processes were invented and developed. 
Prior to World War I1 these were used very little in the United 
States except on the west coast. Even there prior to World 
War 11, oil gas was declining as natural gas became available. 

All these changes, important, and, in some respects even revo- 
lutionary as they were, were dwarfed by the change from manu- 
factured gas to natural gas. This tremendous exploitation of 
natural gas followed the discovery and proof of large reserves of 
natural gas in the midcontinental and southwestern areas in the 
192os, areas that were later expanded. I n  1925 seamless elec- 
trically welded steel pipe made the transportation of oil and 
gas long distances economically feasible. The change was par- 
ticularly striking after World War I1 freed transcontinental 
pipelines from petroleum transportation to gas transmission and 
the economic inflation and short labour supply made public utility 
gas manufacture based on solid fuels generally uneconomic. 

By the mid-1950s intra- and interstate transportation of natural 
gas by major pipelines had become so far-flung that, except in six 
states, Maine, Vermont, Idaho, Nevada, Oregon and Washington, 
there was practically no major city in the United States beyond 
the reach of natural gas supplies and plans had been made to bring 
major supplies of natural gas to the Pacific northwest. 

Long distance transmission of natural gas changed the en- 
gineering and economic problems of a gas industry. I t  involved 
heavy investments in long pipelines and, in many cases, the sub- 
stitution of high thermal value natural gas for medium thermal 
value manufactured gas. These changes led to major new de- 
velopments in gas manufacturing processes, storage and sales. 
The investments in long pipelines favour the use of these lines at  
high load factors; thus natural gas becomes the base gas or the 
base material for gas manufacture. Off-peak sales of natural gas 
at  attractive rates to industry is favoured with shutoff agreements 
at peak public demands. Potential major or total interruptions 
to supplies from distant sources, requiring quick start-ups, 
coupled with labour and material problems, reduced ,reliance on 
the gas manufacturing processes based on solid fuels, and led to 
striking developments in quick-starting, flexible liquid-fuel proc- 
esses. 

A number of oil-gas processes have been designed and developed 
to utilize the cheaper grades of heavy oils. In  many situations 
component parts of abandoned water-gas equipment have been 
built in the new heavy oil-gas machines. Other studies have de- 
veloped new equipment as well as new processes for the purpose. 
Characteristic of these heavy oil developments has been the ability 
to manufacture high heat content gases with combustion char- 
acteristics such that they may be distributed for use in mixture 
with or as substitutes for natural gas. In  general, such heavy oil- 
gas making machines use oil and air internally to create the heat 
they require; then inject oil and steam into the heated zone to 
make the gas. Partial combustion with air is sometimes simul- 
taneously employed to increase the volume of the gas made. The 
cycle is then continued by returning to the heating phase, followed 
by another gas making phase. Good heat economy and good heat 
distribution within the machine are obtained in the same phase by 
heating alternately in a forward and a reverse direction, followed 
by making gas in the forward and reverse directions. The in- 
coming oil, air and steam are preheated regeneratively by waste 
heat from thi el~ltgoing products, thereby securing good thermal 
efficiencies. 

Where mixed gases of a total thermal content less than that of 
natural gas are distributed, or where liquefied petroleum gases 
are used for enrichment, natural gas, liquefied petroleum gases, 
gasolines and petroleum oils may be reformed in machines of the 
water-gas or oil-gas type to greater volume, lower thermal content 
and controlled combustion characteristics and gravity to meet 
prodyction and mixing needs. The reforming processes may in- 
volve partial combustion, pyrolysis or reaction with steam or 
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some combination of these. Reforming, with enrichment of the 
reformed gas with liquefied petroleum gases or refinery oil gases 
may also be used to meet peak loads on natural gas systems. 

Unique in post-LVorld War I1 gas-making processes was the 
development of catalytic reforming. The feed stock may be 
natural gas, propane, butane. refinery oil gases or natural gasoline. 
The reforming is carried on in chrome-nickel alloy tubes externally 
heated, usually with light fuel oil. The tubes are filled with a 
nickel oxide catalyst, and the reforming gas zone is maintained 
a t  a temperature of about 1,800' F. The type of reformed gas 
depends upon the relative proportions of air and steam in the 
feed mixture. Pyrolysis of the feed mixture is not attempted. 
The ultimate capacity depends upon the rate of deposition of 
carbon, excessive carbon being objectionable. The unit is very 
flexible. The reformed gas, usually of 180 to 350 B.T.U. per 
cubic foot (at 60' F. and 30 in. mercury barometer saturated with 
water), with a specific gravity from 0. 52 to 0.65 referred to air, 
is then enriched with undecomposed feed stock. The unit can 
produce a perfectly matched gas that can be used as 100% re- 
placement of the regular utility sendout. 4 continuous process, 
its automatic controls and flexibility permit feeding directly into 
the distribution system. A minimum of labour is required, capital 
investment is low, purification of the gas is not necessary and 
there are no tars and no waste disposal problems. As the plant 
produces no smoke or dust it can be tolerated in highly residen- 
tial locations. Its flexibility and ability to match regular send-out 
gas permit it to be located in distant areas to relieve low pressure 
during peak loads and to feed back into the supply main from the 
primary plant or city gates, thereby affecting large increases in 
main capacities. 

N a t u r a l  Gas.-Although natural gas had been noted in the 
United States before manufactured gas was introduced, it  was not 
used commercially until long after manufactured gas was dis- 
tributed. There is a record of a "Burning Spring" in 1775 near 
Charleston. W.\'a.. on land which George Washington dedicated as 
a public park. 

In  1821 near another "burning spring" at  Fredonia, N.Y., the 
first natural gas well in the United States was drilled to a depth 
of 27 ft. In  1854 the first deep gas well, some 1,200 ft., was sunk 
a t  Erie, Pa. In 18j9 Edwin L. Drake began the petroleum in- 
dustry at  Titusville, Pa. Natural gas is frequently associated 
wlth petroleum in the earth's crust and its pressure serves to 
drive the oil to the surface. Oil men in early days ignored natural 
gas. The gas liberated from the oil a t  the surface was piped to 
a flare and burned as a gigantic torch. Wells that gave gas only 
were flared and allowed to burn themselves out over the years. 

The first natural gas corporation in the United States was the 
Fredonia Gas Light and Water Works Co., organized in 1858. 
In  1873, Titusville, Pa., was supplied with natural gas through 
a 2-in. iron pipe, five miles long. In 1870 a burning well at 
Bloomfield, N.Y.. was extinguished and connected to a 25-mi. 
pipeline of white pine logs bored with an 8-in. hole. In 1872, 
this gas was turned into the mains of the Rochester Gas Co., but 
the venture soon failed. 

By the mid-1950s there were about 70.000 gas wells in the 
United States; these with gas producing oil wells, accounted for 
a total of about 8,~oo,ooo,ooo,ooo cu.ft. of marketed production 
annually. Gas wells had been drilled to great depths, down as 
much as two or three miles. Recoverable reserves in the U.S. 
were estimated to total more than 200,000,000,000,000 cu.ft.; for 
a number of years more natural gas had been found than was 
consumed. 

Estimates of recoverable reserves have run as much as ~OO,OOO,- 
000,000,000 cu.ft. 

Long distance high pressure transmission of natural gas through 
seamless steel pipes welded into a unitary metallic pipeline made 
available to cities and industries at  a reasonable price, tremendous 
supplies of energy in the form of an ideal fuel. The marketed 
production of natural gas in the mid-1950s totalled ~ . ~ o o , o o o , -  
ooo.ooo,ooo B.T.U. This was more than j+ times the electrical 
energy generated in all public and private plants in the United 
States in the same time ( ~ ~ ~ , o o o , o o o , o o o  kw.hr. equivalent to 

1,508.ooo,ooo,ooo,ooo B.T.U.). Manufactured gas contributed 
90,000,000,000,000 B.T.U. and liquefied petroleum gas for fuel 
~z6,ooo,ooo,ooo,ooo B.T.U. 

Liquefied P e t r o l e u m  Gases.-The liquefied petroleum gases, 
propane and butane, have been obtained from natural gas con- 
densates at wellheads, in compression operations, or low tempera- 
ture points in "wet" gas transmission systems. A very important 
source has been the crude natural gas gasoline extracted from 
natural gas by oil absorption. The enriched gasoline-oil mixture 
is stripped with steam and the vapours from the crude gasoline 
are then fractionally distilled. These hydrocarbons are also re- 
covered in petroleum refining and petroleum cracking operations. 

Propane alone has sufficiently high vapour pressure at  the cus- 
tomary temperatures prevailing over the United States to permit 
it  to be distributed as a gas without admixture. Butane, however, 
requires a carrier gas. For single consumer installations beyond 
gas mains a mixture of propane-butane compressed into steel 
cylinders is sold as bottled gas. Where a number of consumers 
are to be supplied, propane alone may be distributed by small 
mains. Larger communities, too small to warrant a gas plant, may 
be served with a butane-air mixture in which the content of air 
must be sufficiently high to avoid condensation of butane from 
the mixture, but the air must also be always very much less than 
91.59% and the butane must be more than 8.41% by volume under 
ordinary atmospheric pressure. The proportions stated are re- 
quired to form a high limit explosive mixture. Maximum air con- 
tent usually does not exceed 67%. 

Butane-air gas may be mixed with natural gas under some 
peak load conditions to assist in meeting consumer demands. A 
butane-air plant can be instrumented so that it  is operated, 
controlled and safeguarded completely by automatic devices, 
consequently its small demands for labour and supervision make 
it very suitable for service to isolated small communities. 

Storage of Gas.-The generation and transmission of gas for 
variable demand loads as in public utility possesses an important 
advantage over electricity in that gas can be stored in large quanti- 
ties economically, whereas electricity must be generated and trans- 
mitted as consumed. This permits gas generating units and long 
distance transmission units to be designed for average rather than 
peak conditions, thereby reducing markedly the capital investment 
required. The long distance transmission of natural gas is main- 
tained at high load factor in the summer season by moving large 
gas supplies to storage pools near the customers. Depleted gas 
fields or natural geological formations of porous rock completely 
capped by impervious rock formation can be used for this purpose. 
They may have storage capacities of billions of cubic feet. In  
the mid-19jos about 400.000,000,000 cu.ft. were pumped into 
storage annually to be withdrawn on "peak" demand days. There 
were at that time more than 167 underground pools with a total 
storage capacity of nearly ~ , ~ ~ ~ . o o o , o o o , o o o  cu.ft. 

The  Use of Gas.--In the mid-1950s there were in the United 
States about 33,000,ooo families who cooked with gas; ~8,000,ooo 
used gas to heat water, 15.000,ooo heated their homes with gas, 
and 4,ooo.ooo families owned gas refrigerators. 

In industry, it was estimated that there-were more than 21,000 uses 
for gas. These included glassmaking, metal production and fabrication, 
food processing, printing, textile production, electronic equipment 
manufacture, plastics, paint and countless other products. 

Petrochemicals.-Natural gas is an important raw material for 
the synthesis of petrochemicals. As the name suggests, these are 
chemicals that are synthesized from rock sources, such as natural 
gas, petroleum or coal. Important end products are ammonia, alcohols, 
synthetic rubber, plastics, fibres and detergents. The hydrocarbon- 
containing fuel is subjected to pyrolysis as in the formation of ethylene 
and benzene; or to reaction with steam over a catalyst, as in the 
formation of carbon monoxide and hydrogen, or to partial combustion 
as in the synthesis of phthaiic acid by the partial combustion of 
naphthalene over a catalyst. The intermediate products are then used 
as building blocks to make the commercial petrochemicals. 

(W. J. HF.) 
GAS IN WARFARE: see CHEMICAL WARFARE; CHLORO- 

PICRIN; MUSTARD GAS; etc. 
GASKELL, ELIZABETH CLEGHORN ( I  810-1865), 

English novelist and biographer, was born on Sept. 29, 1810, in 
a house in Lindsay row, Chelsea, London; now 93 Cheyne walk. 



GAS MASK-GAS METER 
Her father. Wllliam Stevenson (1772-1829). had been successively 
Cnitarian minister, farmer. boardinghouse keeper for students at  
Edinburgh, editor of the Scots L!Jagazzne, and contributor to the 
Ediltburgh Review before he received the post of keeper of the 
records to the treasury. which he held until his death His first 
wife. Elizabeth Holland, died a month after her daughter, Eliza- 
beth, was born, and the babe was taken to Knutsford, Chesh~re, 
to be adopted by her maternal aunt, Mrs Lumb. Thus her child- 
hood was spent in the environment idealized in Cranford. From 
1824 to 1826 Elizabeth went to school at  Stratford-on-Avon, from 
1827 to 1829 she lived in London with her father and his second 
wife; and after two winters a t  Neucastle-on-Tyne in the family 
of iVilliam Turner. a Cnitarian minister. and a third in Edin- 
burgh. she married, on Aug 30, 1832, William Gaskell, minister 
of the Unitarian chapel in Cross street. Manchester. and from 
1846 to 1853 professor of English history and literature in Man- 
Chester New college They lived first in Dover street, then in 
Rumford street. and finally. in 1850, at 84 Plymouth grove. 

Mrs Gaskell and her husband thought to emulate George 
Crabbe and write the annals of the Manchester poor, but only 
one poetic "sketch" appeared (Blackwood's Magazine, 1837). In  
1844, while they were visiting Yorth Wales, their infant son died, 
and to distract Mrs Gaskell from her sorrow her husband sug- 
gested a long work of fiction. Hence Mary Barton, a Tale o f  
Marcchester Life was begun I t  was published in 2 vol., 1848; its 
appeal for neighbourly love, its dramatic power and humour 
winning for the author the friendship of Carlyle, Landor and 
Dickens. Dickens asked her, in 1850, to contribute to his new 
magazine, Household Words ,  and here the whole of Cranford 
appeared at  intervals from Dec. 18 51 to May 1853. exclusive of 
one sketch, which \\as published in All the Year  Round for Nov. 
1863. Cranford was published in book form in 1853. Cranford 
is an English classic. I t  is a picture of Knutsford Indeed, but a 
work of imagination that has a place in literature beside the much 
earlier work of Jane Austen. In R u t h  (1853) Mrs Gaskell again 
presents Knutsford, thinly disguised, and the little Unitarian 
chapel in that town. 

Nor th  and South ,  a powerful tale of the industrial revolution, 
first published serially in Household Words ,  was separately pub- 
lished in 1855. Then came-in 1857-the L i f e  of Charlotte 
Bronte,  in two volumes. Two years earlier Miss Bronte had 
begged her publishers to postpone the issue of her own novel, Vil -  
let te,  in order that her friend's R u t h  should not suffer. This biog- 
raphy, by its vlvid presentation of the tragic story of the three 
BrontE sisters, gave its author a place among English biographers. 

In  1863 Mrs Gaskell published her last long novel, Sylvia's 
Lovers,  a romantic tale of Whitby smugglers and the press-gang 
riots. In  the same year a one-volume story, A Dark h'ight's 
W o r k ,  and Cousin Phyllis and other Tales, appeared. 

Mrs Gaskell died on Nov. 1 2 ,  1865, a t  Holyburn, Alton, Hants, 
and was buried in the graveyard of the Knutsford Unitarian 
church. Her unfinished novel, W i v e s  and Daughters, was pub- 
lished in 2 vol. in 1866. 

BIBLIOGRAPHY.-J. A. Payne, Mrs. Gaskell and Knutsford, and ed 
(1905) ; E H Chadwick, Mrs. Gaskell, 2nd ed. (1913) ; Gerard DeK7itt 
Sanders, Elzzabeth Gask~l l  (1930). 

GAS MASK. Casualty gas, as a weapon of war, was first used 
in World War I by the Germans against Allied forces north of 
Ypres in Belgium, on April 2 2 ,  191 j. (See  CHEMICAL WARFARE.) 
The first military gas masks used by the Allies in that war were 
cumbersome affairs consisting of the mask proper. which fitted 
around the face, attached by a tube to a canister suspended around 
the soldier's neck and hung in front of his body. The wearer 
breathed air through a tube in his mouth from which the poison 
gases were filtered through charcoal contained in the canister. A 
nose clip prevented breathing through the nostrils. The use of 
this type of mask greatly impeded the soldier's movements and effi- 
ciency in battle and made it impossible for him to "hug the ground" 
closely when under attack by machine gun fire. 

Considerable improvement in the gas mask was made after 
World War I and soldiers in World War I1 were provided ~ ~ i t h  a 
mask that \\as lighter in weight, better fitting, ensured clearer and 

wider-range vision and, by eliminating the nose clamp and mouth 
inhaler, lowered breathing resistance. Another advantage of the 
World War I1 equipment was that the canister was slung over the 
shoulder and carried a t  the soldier's side, thus permitting greater 
freedom of action in combat. 

A later type of military gas mask was known as the "assault 
type." Complete, it weighed less than three pounds. The canister 
fitted directly onto the side of the facepiece of the mask, thus 
eliminating the long connecting tube and the necessity for slinging 
the canister from neck or shoulder. The pure, filtered air came 
into the mask at  the top and kept the glass eyepieces from blurring 
as it was drawn down to the nostrils. For soldiers with defective 
vision, specially prescribed lenses for the mask were provided. 
Although many improvements were made in the mask itself in the 
decades following World War I ,  the chemical agencies used to filter 
impurities from gas-infected air remained fundamentally the same. 
The canisters were filled with charcoal and soda lime which ab- 
sorbs all gases known to be usable for tactical purposes. However, 
some of the chemicals used to produce poison gases on the battle- 
field remain suspended in the air as fine, solid particles for long 
periods. These particles were filtered from the air entering the 
canisters by pads of felt inserted in the air passage. 

In  addition to military uses, gas masks are widely used in in- 
dustry to protect workmen employed in mining and in chemical 
and other types of plants where fumes and gases resulting from 
natural circumstances or manufacturing processes are known to 
be injurious. Firemen and members of rescue squads also carry 
gas masks as part of their normal equipment. During World War 
I1 masks designed for civilian use in the event of air raid or other 
form of attack delivering poison gases, were also provided, partic- 
ularly in Europe. (M. B. H.) 

GAS METER, a device for measuring gas volumes. Com- 
panies selling gas to the public commonly use a positive displace- 
ment meter, a rotary meter, an orifice meter or a heat capacity 
meter to compute charges for gas usage or purchase. 

For small volumes of consumption as in residential premises or 
most commercial installations, a positive displacement dry meter 
is used. Its operation involves the alternate expansion and con- 
traction of each side of a double bellows of leather or synthetic 
material. The meter case, of tin, iron or aluminum, houses two 
working compartments, each of which encloses a bellows. The 

compartments are separated b y  a 
vertical partition which inter- 
sects a horizontal above the bel- 
lows and below the gear mecha- 
nism. Valve parts and seats are 
located in the horizontal parti- 
tion, one set for the two working 
spaces thus provided for each 

F I G .  I.- TIN-CASE ME TE R INDEX bellows, one space inside and one 
outside the bellows diaphragm in 

each compartment. As each bellows alternately fills from the 
meter inlet and empties through the meter outlet, the gas vol- 
ume is measured through a gear mechanism to the meter index 
dial. 

The number of index circles in the dial of the dry meter varies 
with the capacity of the meter. At the top are one or two test 
circles, usually two. For leak testing, one of the two makes a 
complete revolution for each cubic foot of gas or designated frac- 
tion thereof. The second dial registers two to five cubic feet and 
is used for checking the accuracy of the meter. The lower dials 
register the total volume passed. The right-hand index turns clock- 
wise and adjacent indexes turn in opposite directions. The meter 
is read from left index to right by taking in each the figure behind 
the position of the index. Two ciphers are added, giving the result 
in cubic feet. Usually the customer is billed on company readings 
but prepayment meters are set by an inspector to deliver the pur- 
chased volume of gas. In  another type, an inserted coin permits 
a definite volume to pass the meter. 

For higher rates of delivery the rotary meter is used. This is 
a case with semicylindrical ends in which are two or  three revolving 
impellers (rotors). Each rotor moves exactly counter to that ad- 
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jacent. The entering gas is trapped and must move the rotors to 
be discharged. The trapped constant gas volume is recorded 
through gear mechanism to a dial. In  some rotary meters the 
capacity may be large enough to supply gas to a small town. 

For measurement o i  large volumes of gas, an orifice meter is 
used. Essentially, a steel plate in which a hole is machined and 
centred is fitted across and inside the gas pipe. This obstruction 
causes the gas to jet downstream, 
creating there a partial vacuum. 
A differential pressure can be 
measured by connecting the up- 
stream space and the dovvn- 
stream space to the two sides of a 
recording manometer. The dif- 
ferential pressure varies with the 
flow through the orifice, thus 
measuring the volume of gas flom- 
ing. Orifice meters are relatively 
simple, sturdy and precise, but 
they have two disadvantages: 
there is a large loss of pressure, 
and the mathematical relations 
between the differential pressures 
and the volume of the gas passed 
are very complex. Fortunately, 
natural gas is often available at  
pressures much higher than is re- 
auired bv consumers, so the loss 
of pressure may not be objection- B Y  C O U R T E S Y  O F  A M E R I C A N  M E T E R  C O .  

able. The mathematical rela- F I G .  z .-CUTAWAY VIEW OF A T I N -  

tionships have been carefulfy an- CASE M E T E R  

alyzed and compiled into tables that simplify the readings. 
Where the gas measured has a uniform known heat capacity per 

unit volume, a device for measuring the passing heat capacity can 
be employed as a gas meter. Two thermometers of the electrical 
grid type may be placed some distance apart in a gas pipe. Be- 
tween these is placed a source of heat, such as an electrical heat- 
ing coil. The thermometers control the heat input to the coil to 
maintain a constant rise of temperature between them. The read- 
ings of a recording electric wattmeter establish the volumes of gas 
flowing. An alternate but similar device measures the varying rise 
in temperature caused by a fixed rate of heat input. Heat capacity 
meters cannot be used on gas contaminated with foreign materials 
such as tar fog, moisture or dust. 

See also Gas INDUSTRY. (W. J. HF.) 
GASOLINE (PETROL). a volatile, inflammable liquid usually 

consisting primarily of hydrocarbons derived from petroleum by 
various processes. By far the most important use is as a fuel for 
internal-combustion engines ( q . v . ) ,  but it is also used to some 
extent in special stoves and as a solvent. 

I n  the early days of the oil industry, gasoline (termed "straight 
run") was simply the portion of petroleum that distilled off at a 
lower temperature than kerosene, the principal product desired. 
I t  was largely wasted until the advent of the automobile. Gasoline 
became the preferred motor fuel because of two important prop- 
erties: it had the high energy of combustion typical of hydrocar- 
bons, and it was sufficiently volatile to form a combustible mixture 
with air in a simple, relatively inexpensive carburetor. I t  was also 
cheap and plentiful. 

As the demand for gasoline increased during the first two decades 
of the 20th century, it ceased to be a by-product, and more and 
more of the kerosene cut began to be included. By 1913 eGen this 
became inadequate and a gasoline shortage threatened the further 
rapid development of the automobile. Fortunately, the first com- 
mercial cracking process, the Burton process, was developed about 
this time to convert heavier oils, particularly the gas oils which 
boiled just above kerosene, into gasoline by subjecting them to 
temperatures of around 750' F.  and pressures of around IOO lb. 
As a result of this and many later improvements in cracking proc- 
esses, gasoline yields have increased to about 50% of the crude oil 
processed, a figure well over twice the amount of hydrocarbons of 
suitable boiling point found in average crude oil. 

Gasoline is a complex mixture containing hundreds of different 
hydrocarbons. Most of them are saturated and contain 4 to 12 

carbon atoms per molecule, but they differ widely in structure. 
Motor car gasoline boils mainly between go0 and 410" F., the pre- 
cise blend being adjusted to the climate and the season. More 
light, volatile components are needed for quick starting and fast 
warm up when the weather is cold, but these are likely to cause 
high evaporation losses and vapour lock at  summer temperatures. 
The heavier portions of the gasoline are valuable for their higher 
heating value, but in excess they may cause carbon deposits and 
uneven fuel distribution. Aviation gasoline is a "heart cut" con- 
taining less of both the lighter and heavier ends than motor car 
gasoline. 

As engine designers sought greater efficiency through higher com- 
pression ratios, they encountered increasing trouble with engine 
"knock," a rapid detonation occurring toward the end of the com- 
bustion. The shape of the gasoline molecules was found to be very 
important in determining the knocking tendency of a gasoline. 
Straight-chain molecules knock much more readily than branched 
or ring-shaped molecules, especially of the saturated type naturally 
present in crude oil. I t  soon became evident that the extent to 
which the compression ratio, and hence the efficiency, of gasoline 
engines could be increased depended on changing the kind of mole- 
cules present in gasoline. 

To establish a definite scale for measuring antiknock character- 
istics, iso-octane (2,2,4-trimethylpentane), a highly branched hy- 
drocarbon, was assigned a value of IOO on the knock-rating scale, 
and normal heptane a value of o. The octane number indicates 
simply that a gasoline has the same knocking tendency (in a stand- 
ard engine under standard conditions) as a particular blend of hep- 
tane and iso-octane, the percentage of the iso-octane in the blend 
being termed the octane number. However, the actual behaviour 
in different engines is likely to vary somewhat from the results of 
the standard test. 

The straight-run gasoline found in average crude oil has a low 
octane number. Needed high-octane components are made by a 
variety of processes which have been developed over the years. 
Branched hydrocarbons are plentiful in gasoline made by cracking 
-particularly if the cracking has been brought about by catalysts 
instead of by older processes using only heat and pressure. 
Branched structures are even more abundant in alkylate and poly- 
mer, both of which are made by joining together, ni th  the aid of 
catalysts, small molecules of gases made as a by-product in most 
cracking processes. Of the ring-shaped hydrocarbons, among the 
most valuable are benzene and toluene, which are obtained from 
coal tar or may be made by passing certain cuts of straight-run 
gasoline over platinum or other catalysts. 

By the end of World War I1 about 60% of the average motor 
fuel was composed of synthetic molecules, and aviation gasoline 
was more than 90% synthetic. By the early 1960s most motor 
gasoline was fully 80y0 synthetic. This illustrates forcibly the 
revolution in refining methods brought about by the advent of 
cracking. The discovery that the cheap hydrocarbons in petroleum 
could be readily changed in composition and structure led also to 
a rapidly growing petrochemical industry (see PETROLEUM: The 
Petrochemical Indus t ry ) ,  which makes from petroleum or natural 
gas a wide variety of chemicals for solvents, plastics, fibres, syn- 
thetic rubber and for many other purposes. 

Another important way of increasing antiknock is by the addi- 
tion of tetraethyl lead, as was discovered by Thomas Midgley in 
1920. Though the amount used in motor fuel is less than 0.1% by 
volume, it may increase the octane number by as much as 15 points. 

By the early 1960s the average octane number of U.S. gasoline 
had risen to about 91 for the regular grade and 99 for the premium 
grade, as compared with a figure of 55 octane or below before the 
advent of cracking. Military aviation gasoline reached the 100- 
octane level just before World War 11, and still better fuels were 
later developed. Their antiknock quality is stated in terms of per- 
formance numbers. which indicate the knock-free power obtainable 
in an engine of suitable compression ratio as a percentage of the 
power obtainable from pure iso-octane. 'he most widely used 
grade of aviation gasoline had a performance number of 115 under 
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cruising conditions, 145 under take-off conditions. However, fur- 
ther substantial increases in octane number promised to be quite 
expensive. As the result of these improvements, the compression 
ratios of new automobile engines have gone up from an average of 
4.4 to I in 1925 to an average of 9.5 to I in 1958, with an improve- 
ment in the efficiency of gasoline utilization of about 60%. The 
average power generated per cubic inch of engine displacement has 
gone from ,234 h.p. to ,779 h.p. in the same period. 

Additives are also used in gasoline for purposes other than anti- 
knock improvement. Chlorine and bromine compounds convert 
the lead in tetraethyl lead to relatively volatile salts and thus assist 
in its removal by the exhaust gases and in reducing the build-up 
of deposits on exhaust valves, etc. Antioxidants are used to in- 
hibit gum formation. Metal deactivators prevent deterioration 
caused by contact with the metal of the fuel tank. De-icers pre- 
vent engine stalling caused by the icing of carburetor throttle 
plates. 

Although petroleum is the principal source of motor fuel, other 
raw materials are used. ~ a t u r a l -  gas often contains moderate 
amounts of liquefiable hydrocarbons, which are recovered as "nat- 
ural" or "casinghead" gasoline. In  Europe alcohol is sometimes in- 
cluded in motor fuel blends. Motor benzol recovered from coal 
tar is also used at  times. 

Gasoline can be produced by combining carbon monoxide and 
hydrogen at high pressure in the presence of a suitable catalyst. 
The needed mixture of gases may be produced by the partial oxi- 
dation of natural gas (methane) with pure oxygen. To be com- 
mercial the process requires cheap natural gas as the starting ma- 
terial, and good prices for the by-product alcohols, acids, ketones 
and other organic chemicals. I n  the distant future, coal may be 
used to provide the hydrogen and carbon monoxide. Direct hydro- 
genation of coal is also possible, but is expensive. Gasoline can 
likewise be made from tar sands, of which there are very large de- 
posits in Canada. The most promising of the long-range sources, 
however, appeared in the early 1960s to be oil shale. The U.S. 
reserves of shale are much larger than the country's known reserves 
of petroleum. 

In  1958 the U.S. oil refining industry produced about 1,500,ooo.- 
ooo bbl. of gasoline and the rest of the free world about 6oo.000,- 
ooo bbl. Of course, the yield of gasoline obtained in the United 
States is much higher than in the rest of the free world, which 
converts a much larger proportion of its crude petroleum into light 
and heavy fuel oil. 

See PETROLEUM. (R.  E. U'N.) 
GASPARRI, PIETRO (1852-1934), Italian cardinal and 

canonist, was born at  Capovalazza de Ussita on May j, 18 j2. He 
received the degrees of doctor of philosophy, theology and canon 
laxv after study at  the pontifical seminary at Rome, and from 1880 
to 1898 was professor of canon law at the Catholic institute in 
Paris. I n  1904 Pius X,  having decided to codify the canon law, 
confided to Gasparri the direction of the work. The new code was 
promulgated in 191 7 (see CANOV LAW). 

In  1907 Gasparri was made cardinal, and in Oct. 1914 Benedict 
XiT appointed him secretary of state, which office he held through- 
out the arduous World War I period and the almost equally strenu- 
ous reconstruction period which followed. He was retained by 
Pius X I  and in 1926 began negotiations which resulted in the Vati- 
can treaty. He resigned in Jan. 1930 and was succeeded by Eu- 
genio Cardinal Pacelli (later Pius X I I ) .  Cardinal Gasparri died 
at  Rome 09 Nov. 18, 1934. (B. TY.) 

GASPE, PHILIPPE AUBERT DE ( I  786-1 871), "the 
grand old man of French-Canadian literature," was the author of 
the first important novel published in French Canada, Les Anciens 
Canadiens (1863). Born on Oct. 30, 1786, into a distinguished 
Quebec family whose first Canadian ancestor had been ennobled 
by Louis XIV of France, de Gasp6 was the epitome of gentle- 
manly dignity as hereditary seigneur of his estate on the St. 
Lawrence river. He received a classical education in Quebec, 
studied law there and later became sheriff of the city. Bank- 
ruptcy, for which he spent over three years in debtors' prison, 
forced him out of public life in his 40s. 

After years of reading and meditation, inspired by a rebirth 
of nationalism in mid-19th century, de GaspC composed Les 

Anczens Canadiens late in life. I t  is a r o m a t i c  historical novel 
set in Canada at  the time of the British conquest (1760), written 
to preserve the old French traditions for posterity. D e  GaspC 
makes use of k n o ~ + n  historical material, personal family records, 
folklore and folksongs. The novel has a nostalgic charm spiced 
mith avuncular humour. I t  was enthusiastically received and be- 
came a classic in French Canada. an aristocratic precursor of 
Maria Chapdelaine (1916) by Louis HCmon, and hence of the 
whole regionalist school that flourished into the 1930s The com- 
mon features are idealization of the "good, old days" and of the 
habitant farmer, loyalty to the soil and distrust of English Canada. 

BIBLIOGRAPHY -Philippe Aubert de Gaspi., Les Anciens Cafzadiens 
(1863, Eng. trans. The Canadians of Old b y  G. M .  PennCe I18641 and 
C. G. D. Roberts [189ol) and Me'nzoires (186;) ;. Msgr. C. Roy, 
Romanciers d e  chez nous (1935) ; J .  S Tassie, Philippe Aubert de 
GaspC," in ,Our Living Traditzon, vol. z (19 59). (J.  S. TE.) 

GASPE PENINSULA (GASP~SIA) juts into the Gulf of St. 
Lawrence and comprises that part of eastern Quebec province 
which lies between the St. Lawrence river and the province of New 
Brunswick. I t  is a hilly to mountainous area \\ith well-forested 
slopes. The central portion is occupied by the Shickshock range, 
a continuation of the Appalachians. which rises in places to over 
4.000 ft. Settlement is light, occurring only in widely separated 
coastal villages. The area is best known as a tourist centre be- 
cause of its rugged and picturesque coastal scenery, its striking hills 
and excellent hunting and fishing. Lumbering and coastal fishing 
are the principal occupations but there is some mining of cop- 
per, zinc and lead and a small production of pulp for paper making. 

(W. F. Ss.) 
GAS PLANT (Dic tamnus  albzls), a hardy perennial herb of 

the Rutaceae family. known also as Dittany. Fraxinella and as 
burn~ng bush The stems are stout. woody at  the base. bear alter- 
nate odd-pinnate leaves, with glossy leathery leaflets dotted with 
oil glands and surmounted by long, shony, terminal racemes of 
snouy white or rose-coloured fragrant flowers with a strong smell 
of lemon. The gay plant makes a sturdy upright growth, and a 
clump three feet high and as much in breadth makes a pleasing 
show when in floner. On a still, sultry summer evening a lighted 
match held under the flower cluster near the main stem will give a 
flash, \\hence the name. The gas plant is a well-knonn and popu- 
lar old garden ornamental (J M. BL.) 

GASQUET, FRANCIS NEIL (in religion AIDAN) (1846- 
1929) Roman Catholic historian and cardinal, was born in London 
on Oct 5, 1846. Educated at  Downside school, he entered the 
Benedictine monastery there and was prior from 1878 until 1885. 
From 1888 onward he published works on monastic history, in- 
cluding the influential Henry  VZZZ a71d the  English ,Ilo?ztrsleries 
(1888-SO), of considerable value but somenhat marred by inac- 
curacies and bias. He n a s  created cardinal in 1914. and became 
prefect of the Vatican archives in 1918. Cardinal Gasquet died 
in Rome on April 5. 1929. 

See M D Knonles, Cardinal Gasquet as a Historian (1957) ; Shane 
Lcslie. Cardinal Gasquet (19 j3) (J D . A )  

GASSENDI (GASSEUD ) PIERRE ( I  592-16 j j ) .  French phi- 
losopher, scientist and mathematician, famous for his revival of 
Epicureanism, mas born of poor parents a t  Champtercier in Pro- 
vence on Jan. 22. I j92. Educated at Digne and Xix, he eventually 
took holy orders and became professor of philosophy a t  Aix 
(1617). After travels in Flanders and Holland ( 1628-31). he se- 
cured an appointment as provost of the cathedral a t  Digne (1634), 
nhich had been disputed for ten years. He then spent some tlme 
accompanying the duc d'r\ngoulCme on a tour of his goz~verne- 
mcvlt of Provence. In  164j Gassendi became professor of mathe- 
matics at  the Collkge Royal in Paris He died in Paris on Oct. 24, 
1655. 

Gassendi's writings include: Exercitafiones paradoxicue adz~ersus 
dristotelacos (1623; new ed , 1649) ; Epistolicn ercrcitutio ifc qua 
prilzcipiu P J Z C I O P O ~ J Z ~ ~ P  R o 2 1 ~ ~ t i  Flzlddi retegnntztr ( I  630). written 
at  the instance of Marin Mersenne; a letter on the parhelia ob- 
served in 1629 (1630) ; lives of Peiresc and Tycho Brahe (1641 
and 16j4) ; a series of objections to the Alfedi ta f io~rrs  de prima 
phzlosophio of Descartes, mhich was likemise undertaken at  Mer- 
senne's behest and appended to the second edition of the work in 
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question (1642) but republished separately (1644); Znstitutio 
astrono~nica (1647) ; De vita et moribus Epicuri (1647) ; Animad- 
versiones in  decivzum librum Diogenis Laertii, qui est de vita, 
moribus placitisque Epicz~ri, with Philosophiae Epicuri syntagma 
as an appendix (1649) ; and the Syntagma philosophicurn, pub- 
lished posthumously among his collected works (1658). The last 
three works are those on nhich his lasting reputation depends. 

As a philosopher, Gassendi opposed the blind acceptance of 
Aristotle, revived atomism and advocated an empirical realism. 
But he was not a consistent empiricist, for while he maintains 
"that there is nothing in the intellect which has not been in the 
senses" and that the imaginative faculty is the counterpart of 
sense, he admits that the intellect, which he affirms to be im- 
material and immortal, attains notions and truths of ~ ~ h i c h  sensa- 
tion or imagination can give us not the slightest apprehension. 
H e  instances the capacity of forming "general notions" and uni- 
versals, the notion of God and the power of reflection. 

The first part of the Syntagma philosophicum, which deals with 
logic and method, contains a praiseworthy sketch of the history 
of science and contends that the true method of research is the 
analytic, rising from lower to higher notions, though it admits 
that inductive reasoning, as conceived by Francis Bacon, rests on a 
general proposition not itself proved by induction. I n  the second 
part of the Syntagma, the physics, Gassendi approves of the 
Epicurean physics, but rejects the Epicurean negation of God, of 
particular providence and of an immaterial rational soul, endowed 
with immortality, capable of free determination and specially 
created. I n  the third part, the ethics, there is little beyond a 
milder statement of the Epicurean moral code and a mass of 
historical quotations. The final end of life is happiness, and happi- 
ness is harmony of soul and body. 

BIBLIOGRAPHY.-P~~Y~ Gassetzdi opera omnia, ed. by H. L. Habert 
de hlontmort, with life by S. Sorbikre, 6 vol. (1658) ; F. Bernier, Abue'ge' 
de la philosophie de M .  Gassendi (1674; final ed., 6 vol., 1684) ; J. Bou- 
gerel, Vie de Gassendi (1737) ; P. F. Thomas, L a  Philosophic de Gas- 
sendi (1889) ; G. S. Brett, The Phtlosophy o f  Gassendi (1908) ; C.  Mar- 
wan, Die JT7iederaufnah+ite der gviechischefz Atonzistik durch P .  Gassendi 
(1935) ; P.  Humbert. L'Oeuvre astrofzonzique de Gassendi (1936) ; Ger- 
hard Hess. Pievre Gassend: der franzosische Spathuiizanis~nuss und das 
Problenz v o n  Wissen und Glauben (1939) ; R. B. Lindsay, "Pierre 
Gassendi and the Revival of Atomism in the Renaissance," Anz. J. Phys., 
xiii, no. 4 (1g4j) ; R. Pintard, ~Modernisi~ze, humanisme, libertinage 
(1948). 

GASSER, HERBERT SPENCER (1888- ) .  U.S. 
physiologist and Nobel laureate. was born in Platteville, \T7is., 
on July 5, 1888. After graduating from the University of Wis- 
consin, and in medicine from the Johns Hopkins school of medi- 
cine (191 5) he taught at Washington university. St. Louis. Mo., 
beginning there, with Joseph Erlanger ( q . ~ . ) .  the brilliant series 
of researches on nerve fibres that led to their joint award in 
1944 of the Sobel prize in physiology and medicine. In  1931 Gas- 
ser became professor of physiology at  Cornell university medical 
college. and in I93 j  director of the Rockefeller Institute for 
Medical Research, which position he held until his retirement in 
1953. 

Gasser pioneered in the use of the cathode ray oscilloscope as 
an inertialess instrument for recording the action potentials of 
nerve impulses. With it he demonstrated the compound nature of 
the action potential of nerves containing various types of nerve 
fibres, formulated the rules relating conduction velocity to diame- 
ter of the individual nerve fibres, and characterized the several 
groups of nerve fibres in terms of their electrical properties and 
conduction velocities. Crucial to this characterization was his 
study of the after-potentials, which he showed to be different in 
the several groups of nerve fibres and to be closely correlated mith 
the excitability cycles during recovery of nerve fibres following im- 
pulse conduction. An outstanding contribution was his study of 
the finest of all nerve fibres, the unmyelinated fibres, in which he 
elucidated their functional properties and, ~ ~ i t h  the aid of the 
electron microscope, their anatomical structure and relation to 
the sheaths in which they are imbedded. (D.  P. C. L.) 

GASTEIN, a side valley of the Salzach river in the province 
of Salzburg. i\us., is situated between 3.000 and 3,500 i t .  above sea 
level and is crossed by the Gasteiner Ache river. The principal 

settlements in the valley are Badgastein and Bad Hofgastein on 
the main railway with direct connections to the lines Munich- 
Venice and Vienna-Ziirich. 

BADGASTEIK at  an altitude of 3.320 ft.. is Austria's most impor- 
tant spa and winter sports resort. Pop. (1961) 8.414. I t  has 
radioactive thermal springs with a natural temperature of 110' F.. 
an underwater therapy station and, since 1950, a thermal gallery. 
For skiers there is a gondola cable car leading to the Stubnerkogel 
(7,365 it .)  and four ski lifts. Badgastein is also known for its 
magnificent waterfalls. 

BAD HOFG~STEIN, the capital of the valley commune, lying at  a 
lower level, is also a spa, the ~vaters being conveyed from Bad- 
gastein by a pipeline. Pop. (1961) 4,612. At one time it was. 
after Salzburg. the richest place in the province because of its gold 
and silver mines, which were worked from the Roman period until 
the 20th century. (H. ZG.) 

GASTER, MOSES (1856-1939), Rumanian Jewish scholar, 
rabbi and Zionist. a noted folklorist and philologist, was born at  
Bucharest and educated at  Bucharest university, where he became 
lecturer in Rumanian language and literature (1881-83'). His 
championship of the cause of persecuted Jews, which included aid- 
ing projects for settling Jews in Palestine, led to his expulsion from 
Rumania, and he went to England, where he held a lectureship at  
Oxford in Byzantine and Slavonic languages (1886 and 1891). I n  
1887 he was appointed chief rabbi of the Sephardic communities 
of England. Gaster retired in 1919 because of failing eyesight. H e  
died near Abingdon. Eng., on March 5 ,  1939. 

Gaster was author of an enormous body of literature. Among 
his works were The Folk Literature of Rz~mania (1883) ; The  He- 
brew Version of Sccretunz Secvetorzlm of Aristotle (1908) ; The 
Samaritan Book o f  Joshzca (1908) ; Example of the Rabbis (1924) ; 
and many Rumanian translations and contributions to learned jour- 
nals. His monumental Crestomatia Romana was uncompleted a t  
his death. 

GASTONIA, an industrial city and seat of Gaston county, is 
20 mi. iV. of Charlotte in south-central North Carolina, U.S. Gas- 
ton county, a leading cotton-mill county in North Carolina since 
1860. had at the time of the U.S. census of manufactures in 1954 
more cotton mills than any county in the United States. The man- 
ufacturing establishments in the county produce principally tex- 
tiles and textile machinery. 

Gastonia was incorporated in 1877 and became the county seat 
in 1909. The county, named in honour of LVilliam Gaston, a mem- 
ber of congress and judge of the North Carolina supreme court, 
was formed in 1846. The state-operated Gaston Technical school, 
the Vocational Textile school and the North Carolina Orthopedic 
hospital are located in the city. Kings Mountain National Military 
park is 20 mi. S.W. 

In 1929 Gastonia was the scene of a textile strike and severe 
labour disorders that attracted national attention. Following the 
death of the Gastonia police chief in a raid on the National Textile 
Workers union headquarters, union organizer Fred Beal and six 
associates were convicted of conspiracy to commit murder. 

In 1919 Gastonia adopted the council-manager form of govern- 
ment. 

For comparative population figures see table in NORTH CARO- 
LINA: Population. (R. N. E.) 

GASTRIC AND DUODENAL ULCER. Peptic ulcer is 
an inclusive term referring to a sharply circumscribed, punched- 
out defect or loss of tissue in the mucosa or lining of the stomach 
or duodenum. The ulcerative process occurs because of the in- 
ability of the mucosal lining of the stomach or duodenum to with- 
stand the corrosive and digestive action of acid gastric juice. I t  
is important to distinguish between gastric (stomach) ulcer and 
duodenal ulcer because of differences in diagnosis, treatment and 
prognosis. 

Peptic ulcer is a common cause of recurring or persistent upper 
abdominal distress, especially in young men. Duodenal ulcer oc- 
curs five to ten times more frequently than gastric ulcer, and is 
commoner in men than in women; in gastric ulcer the sex ratio is 
about equal. 

Gastric juice, consisting primarily of hydrochloric acid of a con- 
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centration of 0.45% and an enzyme, pepsin, which digests pro- 
teins, is secreted by glands in the mucosa of the stomach. I t  is 
capable of digesting all living tissue. including the stomach itself. 
Protective mechanisms, such as secretion of mucus by the stomach 
glands, dilution of the acid juice by swallowed food and saliva. and 
intermittency of the secretion, act to prevent digestion of the stom- 
ach in the normal person. The secretion of acid gastric juice is 
controlled primarily by nervous impulses traveling via the vagus 
nerve. These impulses are stimulated by the sight, taste or smell 
of food, by the hormone gastrin, which is liberated from the lower 
part of the stomach after contact with food, and by other hormones 
from the duodenum. A person with a duodenal ulcer usually se- 
cretes more gastric juice with a higher hydrochloric acid concen- 
tration than a normal person does. The fact that this is not true 
in the case of gastric ulcer indicates that gastric mucosa may be 
less resistant than duodenal mucosa to the action of gastric juice. 

The causes of  ent tic ulcers are not comnletelv understood. al- 
a .  * .  

though many factors have been implicated. Nervous tension, in- 
gestion of certain drugs (such as salicylates and corticoids) and 
hormonal factors may play roles. 

The symptoms of gastric and duodenal ulcer are similar, con- 
sisting of gnawing. burning. aching, hungerlike pain or discomfort 
in the mid-upper abdomen, occurring from one to three hours after 
meals or when the stomach is empty. Pain frequently occurs 
a t  I or 2 A.M. This pain is characteristically relieved by in- 
gestion of materials such as food, milk and baking soda, which 
dilute and neutralize acid. 

Several complicating conditions may occur secondarily to peptic 
ulcer: obstruction of the stomach outlet, due to inflammation or 
scar formation. may cause vomiting; hemorrhage may occur, n?ani- 
fested by vomiting of bloody material or material resembling cof- 
fee grounds, or by black tarry stools; if the bleeding is excessive, 
weakness and anemia may occur. The wall of the stomach or duo- 
denum occasionally may perforate, causing severe localized abdom- 
inal pain and peritonitis. This catastrophic event requires imme- 
diate surgery. 

Gastric ulcer is diagnosed by the roentgenographic appearance of 
a crater or defect in the lining of the stomach. I t  may also be seen 
directly through the gastroscope. Gastroscopy, especially when 
biopsy or microscopic examination of aspirations from the stomach 
(cytological examination) is also performed. usually enables dif- 
ferentiation of a benign gastric ulcer from an ulcerating carcinoma, 
symptoms of which are similar. The diagnosis of a duodenal ulcer, 
invariably benign. is usually based upon the, roentgenographic ap- 
pearance of a characteristic crater or deformity in the duodenum. 

Treatment of peptic ulcer is based upon the principle of com- 
plete and prolonged neutralization of the gastric hydrochloric 
acid. This is accomplished by the use of antacids, such as cal- 
cium carbonate, aluminum hydroxide, dihydroxy aluminum amino- 
acetate. dihydroxy magnesium aluminate, or milk. In  the acute 
phase, ~ h i c h  may last two to three weeks, these agents are given 
every half hour; later they may be given every one to two hours. 
Anticholinergic or antisecretory drugs, such as belladonna. atro- 
pine or Pamine, nhich inhibit the secretion of gastric acid. are 
also valuable. In  selected cases. roentgen therapy to the stomach 
is valuable in producing a decrease in gastric acidity. Sedatives 
and tranquilizers are used to allay tension and nervousness. 

During the first several days of therapy only small feedings of 
bland foods are allowed. Folloning this period a full bland diet- 
meals including two cooked fruits, t n o  cooked vegetables and lean 
meat-is tolerated. Prolonged use of a strict diet of pureed foods 
is rarely necessary. I t  is. homever, best to avoid spices, gas- 
forming foods and alcohol or other irritants. Since coffee, cheming 
gum and tobacco stimulate gastric secretion. their use should also 
be discontinued if possible. In addition, a person with an ulcer 
should understand the nature of the disease so that he may reorient 
himself to a life of moderation, relieve nervousness and anxiety 
and obtain adequate rest and sleep. 

Surgical treatment may be necessary in approximately 10% of 
all cases, either because of complications or because of unwilling- 
ness or inability of patients to follo\v a medical regimen. When 
it is not possible to differentiate ni th  certainty a benign gastric 

ulcer froin an ulcerating cancer of the stomach, surgery is indi- 
cated. I n  the surgical treatment of a gastric ulcer, the ulcer is 
is removed along with three-fourths of the stomach. I n  the case 
of a duodenal ulcer the stomach may be removed in a similar man- 
ner or else the more physiological procedure of vagotomy and 
gastroenterostomy is employed. I n  the latter procedure, the vagus 
nerves to the stomach are severed and an opening is made from 
the stomach to the small intestine. The purpose of this opera- 
tion is to eliminate the secretion of gastric juice caused by nervous 
impulses. 

For ulcers in other parts of the gastrointestinal tract, see 
ULCER. 

BIBLIOGRAPHY.-B. W. Sippy, "Gastric and Duodenal Ulcer, Medical 
Care by an Efficient Removal of Gastric Juice Corrosion," J .A .JI .A . ,  
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tic Ulcer," A m .  J .  ~ l f e d . ,  13:61j (19 ;~)  ; W. L. Palmer, "Peptic Ulcer," 
in A Textbook of ,Ifedicitze, R. L. Cecil (ed.), 9th ed. (19 j j )  ; J.  A. 
Rider. T. 0. Gibbs. i t ; .  A. Ranson and T .  I. Swader. "Oral Cse of 
~e thsco~olamine  (Pamine) Bromide in ~;eatment of ~ u o d e n a l  Ulcer; 
Effect on Human Gastric Secretion," J.A.~21..4.,  I jg:!o8j ( 1 9 j j )  ; J.  A. 
Rider, H. C. hloeller, T. L. Althausen and G. E. Shehne, "The Effect of 
X-ray Therapy on Gastric Acidity and on 17-Hydroxycorticoid and 
Uropepsin Excretion," Ann. Int. Xed . ,  47:651 (193'7) ; L. R. Dragstedt, 
"Cause of Peptic Ulcer," J..4.M..4., 169:zos (1959). (J. A .  RR.) 

GASTRITIS. The term gastritis signifies inflammation of 
the stomach, acute or chronic. Acute gastritis is caused usually 
by dietary indiscretions, excessive intake of alcohol, irritating 
drugs. food poisoning and infectious diseases. The  smooth, glisten- 
ing, orange-red appearing inner lining (mucosa) of the normal 
stomach becomes reddened, snollen and dulled; hemorrhages, 
adherent mucus and occasionally small superficial ulcerations also 
may develop. The chief symptoms are severe upper abdominal 
pain, nausea, vomiting. loss of appetite, thirst and diarrhea; the 
illness develops suddenly and subsides rapidly. The only treat- 
ment necessary is temporary avoidance of food. followed by a 
nonirritating diet, sedatives and antispasmodics; rarely, fluids by 
intravenous injection may be required. The intentional or acci- 
dental ingestion of corrosives (acids, alkalies) causes a severe 
chemical gastritis, necessitating immediate emptying and thorough 
washing of the stomach. general supportive care and. if the poison 
has systemic effects. administration of the specific antidote. 

Chronic gastritis is classified into four \~arieties; mixtures of 
several types are not unusual. Superficial gastritis is character- 
ized by redness. snelling and hemorrhage of the mucosa, n i t h  
adherent mucus and erosions. I n  atrophic gastritis the mucosa is 
thinned. grayish-green in colour and easily injured; the underlying 
blood vessels are abnormally visible. I n  hypertrophic gastritis 
the stomach wall is thickened, the folds are enlarged and irregular 
and the mucosa presents a s~vollen. spongelike appearance. The 
gastritis folloxving operations upon the stomach combines features 
of these three types. The incidence of chronic gastritis in the 
general population is not known; in patients examined because of 
digestive symptoms the recorded frequency has varied froin I jS$ 
to 60%. The cause of chronic gastritis and the conditions con- 
tributing to its development are not established; the eating of 
excessively hot or cold food. condiments, alcohol, tobacco, irritat- 
ing medicines. stomach acids, allergy. infection. nutritional de- 
ficiencies and emotional disturbances all have been implicated. 
Since the stomach from early life is exposed continuously to var- 
ious mechanical. chemical. thermal, bacterial. psychogenic and 
physiologic influences, chronic gastritis probably results from a 
combination of factors. 

The symptoms in patients with chronic gastritis are indefinite 
and often resemble the manifestations of functional digestive dis- 
orders. They include discomfort, fullness or pain in the upper ab- 
domen, poor appetite, flatulence, belching and variable bomel 
habits. I n  erosive gastritis the symptoms may be those of peptic 
ulcer; bleeding may occur. There are no characteristic laboratory 
or X-ray findings; these examinations are valuable chiefly to ex- 
clude serious organic disease. 

There is no specific treatment for chronic gastritis; nor. indeed. 
is therapy usually necessary. Reassurance as to the absence of 
serious illness, a bland diet eliminating irritating foods and avoiding 
large quantities of alcohol, tea and coffee; and qedatives and anti- 



spasmodics to relieve nervous tension and quiet the congested, 
hyperactive stomach are helpful. Vitamins and other nutritional 
supplements are indicated when the food intake has been poor. 
Antacids and antisecretory drugs neutralizing and decreasing acid 
production in the stomach are useful in gastritis with erosions and 
with bleeding. Surgery is necessary when hypertrophic gastritis 
cannot be differentiated from tumour, for obstruction at  the outlet 
of the stomach and for uncontrollable hemorrhage; however. such 
cases are rare. Chronic gastritis tends to be persistent or recurrent, 
with unpredictable variations in type, severity and distribution. 
However, it usually does not lead to serious disease. Minor surface 
alterations, such as congestion, hemorrhage and erosions, usually 
heal rapidly and completely. 

BIBLIOGRAPHY.-J. B. Kirsner and W. L. Palmer, "Gastritis," Cyclo- 
pedia of Medicine, 13:157-176A (1955) ; R. Schindler, Gastritis (1942) 
and Gastroscopy, 2nd ed (1950). (J. B. KR.) 

GASTROINTESTINAL TRACT, strictly speaking, is 
the term applied to that portion of the food canal that includes the 
stomach and the small and large intestines as an anatomical and a 
functional unit. The more inclusive term "alimentary canal" 
(formerly, digestive tube) includes also the esophagus, whereas 
"digestive tract" denotes the complete food canal, from the mouth 
through the anal canal. In  the adult human being the digestive 
tract is 25 to 30 ft. long, and the food passes through the following 
parts one after the other: mouth, pharynx, esophagus, stomach, 
small intestine, caecum, colon, rectum and anal canal (the caecum, 
colon, rectum and anal canal constitute the large intestine). Into 
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the digestive tract a t  various points the salivary glands, liver and 
pancreas (9q.v.) pour their secretions by special ducts. 

This article deals chiefly with the anatomy, comparative anatomy 
and embryology of the gastrointestinal tract but includes also a 
discussion of the esophagus. The mouth (9.v.) and the pharynx 
(9.v.) are dealt with elsewhere. For the physiology of the diges- 
tive tract, see DIGESTION. (See  also GASTROINTESTINAL TRACT, 
DISEASES OF.) The Anatomy section discusses structure in 
man exclusively; the other two major sections are more general in 
scope. 

TINAL TRACT 
ANATOMY 

Esophagus.-The esophagus or gullet, a muscular tube lined 
with mucous membrane, stretches from the lower limit of the 
pharynx or throat, a t  the level of the cricoid cartilage, to the car- 
diac orifice of the stomach. I t  is about 10 in. long (25  cm.) and $ 
in. to 1 in. in diameter. At first it lies in the lomer part of the 
neck, then in the chest and lastly, for about an inch, in the abdo- 
men. As far as the level of the fourth or fifth thoracic vertebra it 
lies behind the trachea, but when that tube ends it is in close con- 
tact with the pericardium and, a t  the level of the tenth thoracic 
vertebra, passes through the esophageal opening of the diaphragm 
(q.v.), accompanied by the two vagus nerves, the left being in 
front of it and the right behind. I n  the abdomen it lies just behind 
the left lobe of the liver. In  both the upper and lower parts of 
its course it lies a little to the left of the mid-line. I ts  mucous 
membrane is thrown into a number of longitudinal pleats to allow 
stretching. 

Stomach.-The stomach is an irregularly pear-shaped bag, sit- 
uated in the upper and left part of the abdomen. When moder- 
ately distended, the thick end of the pear or fundus bulges up

w

ard 
and to the left, while the narrow end is constricted to form the 
pylorus, by means of which the stomach communicates with the 
small intestine. The cardiac orifice, where the esophagus enters, 
is placed about a third of the way along the upper border from 
the left end of the fundus and between it and the pylorus; the 
upper border is concave and is known as the lesser curvature. 
From the cardiac to the pyloric orifice, round the lower border, 
is the greater curvature. 

In front of the stomach are the liver (see fig. I ) ,  the diaphragm 
and the anterior abdominal wall, while behind it  are the pancreas, 
left kidney, left adrenal, spleen, colon and mesocolon. When the 
stomach is empty it contracts into a tubular organ and the trans- 
verse colon ascends to occupy the vacant space. 

The pylorus is an oval opening, averaging one-half inch in its 
long axis but capable of considerable distention; it is formed by 
a special development of the circular muscle layer of the stomach, 
and during life is tightly closed, except during the periodic escape 
of gastric contents into the duodenum. The mucous membrane 
of the stomach is thrown into pleats or rugae when the organ is 
not fully distended. 

Superficial to the mucous coat is a submucous, consisting of 
loose connective tissue, while superficial to this are three coats 
of unstriped muscle, the inner oblique, the middle circular and 
the outer longitudinal. 

Small  Intestine.-The small intestine is a tube, from 2 2  to 
25  i t .  long, beginning at the pylorus and ending at the ileocaecal 
valve; it is divided into duodenum, jejunum and ileum. 

The duodenum is from 9 to 11 in. long and forms a horseshoe 
or C-shaped curve, encircling the head of the pancreas. I t  differs 
from the rest of the gut in being retroperitoneal. Its first part 
is horizontal and lies behind the fundus of the gall bladder, pass- 
ing backward and to the right from the pylorus. The second part 
runs vertically downward in front of the hilum of the right kid- 
ney, and into this part the pancreatic and bile ducts open. The 
third part runs horizontally to the left in front of the aorta and 
vena cava, while the fourth part ascends to the left side of the 
second lumbar vertebra, after which it bends sharply downward 
and forward to form the duodenojejunal flexure. 

The jejunum forms the upper two-fifths of the rest of the small 
intestine; ~ t ,  like the ileum, is thrown into numerous convolutions 
and is attached by the mesentery to the posterior abdominal wall. 

The ileum is the remaining three-fifths of the small intestine, 
though there is no absolute point a t  which the one ends and the 
other begins. Speaking broadly, the jejunum occupies the upper 
and left part of the abdomen below the subcostal plane, the ileum 
the lower and right part. At its termination the ileum opens into 
the large intestine at the ileocaecal valve. 

Caecum.-The caecum is a blind sac occupying the right iliac 
fossa and extending down two or three inches below the ileocaecal 
junction. From its posterior and left surface the vermiform ap- 
pendix protrudes, and usually is directed upward and to the left. 
This wormlike tube is blind at  its end and is usually three or four 
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inches long. Its internal opening into the caecum is about one inch 
below that of the ileum. 

On transverse section it is seen to be composed of: (1) an ex- 
ternal muscular coat; (2) a submucous coat; ( 3 )  a mass of lymph- 
oid tissue, which appears after birth; and (4) mucous membrane. 
In  many cases its lumen is wholly or partly obliterated, though 
this is probably due to disease. Guarding the opening of the ileum 
into the caecum is the ileocaecal valve, which consists of two cusps 
projecting into the caecum; of these the upper forms a horizontal 
shelf, while the lower slopes up to it obliquely. At birth the caecum 
is a cone, the apex of which is the appendix; it is bent upon itself 
to form a U, and sometimes this arrangement persists throughout 
life. 

Colon.-The ascending colon runs up from the caecum at the 
level of the ileocaecal valve to the hepatic flexure beneath and 
behind the right lobe of the liver; it is about eight inches long and 
posteriorly is in contact with the abdominal wall and right kidney. 
I t  is covered by peritoneum except on its posterior surface (see 
fig. 1) .  
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F I G .  2.-STRUCTURE OF I N T E S T I N A L  WALL A S  SEEN I N  L O N G I T U D I N A L  SEC- 
TIONS 

The transverse colon is variable in position, depending largely 
on the distention of the stomach, but usually corresponding to the 
subcostal plane. On the left side of the abdomen its ascends to the 
splenic flexure, which may make an impression on the spleen (q.v.), 
and is bound to the diaphragm opposite the 11th rib by a fold of 
peritoneum. 

The descending colon passes down in front of the left kidney 
and left side of the posterior abdominal wall to the crest of the 
ilium; it is about six inches long and is usually empty and con- 
tracted while the rest of the colon is distended with gas; its peri- 
toneal relations are the same as those of the ascending colon, but 
it is more likely to be completely surrounded. 

The iliac colon stretches from the crest of the ilium to the in- 
ner border of the psoas muscle, lying in the left iliac fossa, just 
above and parallel to Poupart's ligament. Like the descending, 
it is usually uncovered by peritoneum on its posterior surface. 
I t  is about six inches in length. 

The pelvic colon lies in the true pelvis and forms a loop, the 
two limbs of which are superior and inferior while the convexity 
reaches across to the right side of the pelvis. In  the fetus this 
loop occupies the right iliac fossa, but, as the caecum descends 
and enlarges and the pelvis widens, it is usually driven out of this 
region. The distal end of the loop turns sharply downward to 
reach the third piece of the sacrum, where it becomes the rectum. 
Formerly the iliac and pelvic colons were spoken of as the sigmoid 
flexure. 

Rectum.-The rectum, according to modern ideas, begins in 
front of the third piece of the sacrum. I t  ends in a dilatation or 
rectal ampulla, nhich is in contact with the back of the prostate 
in the male and of the vagina in the female and is in front of the 

tip of the coccyx. The rectum is 
not straight, as its name would 
imply, but has a concavity for- 
ward corresponding to that of the 
sacrum and coccyx. 

At the end of the pelvic colon 
the mesocolon ceases, and the 
rectum is then covered only by 
peritoneum at  its sides and in F ROM D J C U N N I N G H A M ,  TE X TB OOK OF 
front ;  lower down the iateral A M T O M Y  BY COURTESY O F  OXFORD MEDICAL 

PUBLICATIONS 

covering is gradually reflected off T H E  I N -  
and then only the front is cov- T E S T I N E  S H O W I N G  TRANS VERS E 
ered. About the junction of the FOLDS. OR P L E A T S  

middle and lower thirds of the (Left )  Section preserved or hardened 
tube the anterior peritoneal cov- in alcohol; ( r ight)  fresh portion spread 

out under water 
ering is also reflected off onto the - 
bladder or vagina, forming the rectovesical pouch in the male and 
the pouch of Douglas in the female. This reflection is usually 
about three inches above the anal aperture. 

A n a l  Canal.-The anal canal, the termination of the digestive 
tract, runs downward and backward from the lower surface of the 
rectal ampulla between the levatores ani muscles. I t  is about an 
inch long and its lateral walls are in contact. I t s  opening is the 
anus. 

(See also ANATOMY, GROSS.) (P. C. M.; X.) 
S t r u c t u r e  of t h e  Intestine.- The intestine conforms to the 

general structural plan of hollow organs but shows some regional 
adaptations in agreement with local requirements. There are four 
coats: serous, muscular, submucous and mucous (see fig. 2).  The 
tunica serosa is an external investment of peritoneum continuous 
with the mesentery, where present; it is incomplete on those sur- 
faces of the intestine that are pressed against the body wall. Like 
serous membranes in general, it has a smooth, shiny surface and 
consists of a single layer of flat epithelial cells (mesothelium) ly- 
ing upon a bed of connective tissue. 

The tunica muscularis is composed of unstriped (involuntary) 
muscle fibres arranged in two sharply demarcated layers; the outer 
fibres' are directed longitudinally, whereas the inner fibres are 
disposed circularly. In  the large intestine the longitudinal fibres, 
instead of being arranged evenly around the tube as in the small 
intestine, are especially concentrated in three longitudinal bands 
called taeniae. 

In  adapting itself to these shorter bands the remaining wall of 
the intestine is thrown into a series of sacculations named haustra. 
The taeniae of the caecum lead to the vermiform appendix, where 
they give way to an evenly disposed layer of muscle; in the rectum, 
on the other hand, the taeniae are effaced only partially. The cir- 
cular layer of muscle is always thicker than the longitudinal; it is 
thickest in the duodenum and rectum. 

The tela submucosa is a fairly thick layer of loosely arranged 
connective tissue in which many vessels form networks. In  che 
duodenum it is characterized by containing closely packed duodenal 
glands (of Brunner), whose mucoid secretion is discharged into the 
intestinal lumen. In  the duodenum and jejunum the submucosa 
elevates into a series of perma- 
nent, transverse pleats known as MOUTH OF SURFACE 

plicae circulares (see fig. 3) ; over 
these the mucous membrane 
drapes. 

The innermost coat is the tu- 
nica mucosa (see fig. 2 ,  4). The 
most important component of 
this membrane is its epithelium, 
nearest the lumen. This is a sin- 
gle layer of columnar cells, some 
of which have become specialized 
as unicellular slime glands (goblet 
cells). The epithelium rests upon 
a rather homogeneous basement 
membrane, beneath which is the F I G ,  4,-SAMPLE BLOCK OF M U C O U S  
lamina propria consisting largely M E M B R A N E  O F  T H E  I L E U M  ( M A G N I .  

of reticular tissue and lympho- F I E D  35 T I M ES )  
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cytes. Most externally is a thin layer of unstriped muscle called 
the muscularis mucosae. The surface of the mucous membrane 
throughout the entire small intestine has a velvety appearance, 
due to the presence of closely set, minute, fingerlike eleva- 
tions named villi. The myriad microscopic villi and the grossly 
folded plicae increase the secretory and absorptive area enor- 
mously. 

The  entire intestine, large and small, is specifically characterized 
by simple tubular intestinal glands (of Lieberkiihn) that are set 
close together vertically and extend through the thickness of the 
lamina propria. There are about 180,000,000 of these glands in 
both the small and large intestine; their length ranges from 0.1 
mm. in the small intestine to 0.7 mm. in the large intestine. Each 
gland extends below the general surface as a tiny pit, narrow but 
relatively long. I t s  slender cavity is enveloped by a tube of 
epithelium, continuous with that covering the general internal sur- 
face of the organ. The glandular epithelium contains ordinary 
columnar and goblet cells, the latter preponderating in the large 
intestine; it also contains special Paneth cells and argentaffin cells, 
both of which are presumably secretory although their exact func- 
tions are still obscure. 

Scattered throughout the entire intestinal mucosa, and some- 
times intruding into the submucosa, are minute masses of lymph- 
oid tissue termed solitary nodules; these are about the size of a 
pinhead and their number totals tens of thousands. Such nodules 
are especially abundant in the vermiform appendix. In  the small 
intestine, but mainly in the ileum, they collect in oval groups called 
aggregate nodules (or Peyer's patches) which may attain a length 
of an inch or more. 

Apposed folds of the mucosa and submucosa produce the ileo- 
caecal valve between the small and large intestine. The rectum 
bears three shelflike transverse folds that project into the lumen. 
The anal canal contains a series of permanent longitudinal folds 
called rectal columns; the circular layer of muscle thickens to 
produce the internal sphincter of the anus. Outside the canal is 
an external sphincter of voluntary muscle. 

Blood vessels reach the intestine by way of its mesentery and 
form an extensive plexus in the submucosa; arterial branches sup- 
ply the muscular coat and mucous membrane, while venous 
branches return from the same regions. Lymphatic vessels pro- 
vide a one-way drainage system for tissue fluids. The intrinsic 
nerve supply emanates from ganglion cells, located between the 
muscular layers and in the submucosa; extrinsic fibres come from 
the vagus nerves (and end on the intrinsic ganglion cells), and 
from the celiac sympathetic plexus (see NERVE; NERVOUS SYS- 
TEM). (L. B. AY.) 

Peritoneum.- For a discussion of the peritoneum, the mem- 
brane that surrounds the organs of the abdomen, see COELOM AND 
SEROUS MEMBRANES. 

COMPARATIVE ANATOMY 

The  primitive condition of the vertebrate digestive tract may be 
described as a straight, simple tube, consisting of an anterior por- 
tion, formed by an ectodermal invagination, a long median portion 
lined by endoderm, and a short posterior portion formed by ectoder- 
ma1 invagination. In  the lower vertebrates the primitive tube sub- 
served also the purpose of respiration, and traces of the double 
function remain in the adult structure of all vertebrates. In fish, 
the pharynx, or branchial region, suddenly becomes narrower, 
posterior to the gill slits, to form the esophagus; in adults of higher 
animals the esophagus is separated from the primitive pharyngeal 
region and lies dorsal to it. In  the primitive vertebrates, the entire 
digestive tract probably was lined with ciliated cells. Traces of 
this ciliation persist in many living forms. 

Esophagus.-The esophagus is essentially merely a passage, 
as straight as may be, from the pharynx to the stomach, varying 
in length with the length of the neck and thoracic regions in dif- 
ferent animals, and in calibre with the nature of the food. It  is 
almost invariably lined with a many-layered epithelium, forming a 
tough coating, read~ly repaired and not easily damaged by hard 
food masses. There are only a few exceptions to this structural and 
functional simplicity. In  fishes (see FISHES) the swim bladder 

is developed as a dorsal outgrowth of the esophagus and may re- 
main in open connection with it. In many birds part of the 
esophagus may be temporarily dilated, forming a "crop," as for 
instance in birds of prey and hummingbirds. I n  the flamingo. 
many ducks, storks and the cormorant the crop is a permanent 
although not a highly specialized enlargement. Finally, in the 
vast majority of seed-eating birds, in gallinaceous birds, pigeons, 
sand grouse, parrots and many songbirds, particularly the finches, 
the crop is a permanent globular dilatation, in which the food is 
retained for a considerable time, mixed with a slight mucous se- 
cretion, and softened and partly macerated by the heat of the body. 
Many birds feed their young from the soft contents of the crop, 
and in pigeons, a t  the breeding season, the cells lining the crop 
proliferate rapidly and are discharged as a soft cheesy mass into 
the cavity, forming the substance known as pigeon's milk. 

Stomach.-Where the esophagus passes into the stomach, the 
lining wall of the gastrointestinal tract changes to a mucous 
epithelium, consisting of a single layer of endodermal cells, fre- 
quently thrown into pits or projecting as processes; from being 
chiefly protective, it has become secretory and absorbing, and 
maintains this character nearly to the anus. The fundamental 
form of the stomach is a saclike enlargement of the canal, the whole 
forming an enlarged bent tube. At the distal end of the tube the 
intestinal tract proper begins, and the two regions are separated by 

a muscular constriction. I n  fishes 
the stomach may be a simple 
bent tube, or an expanded. globu- 
lar or elongated sac. In amphib- 
ians and reptiles it  is in most 
cases a simple sac, marked off 
from, the esophagus only by in- 
creased calibre. I n  the Croco- 
dilia, however, the anterior por- 
tion of the stomach is much 
enlarged and very highly muscu- 
lar, the muscles radiating from a 
central tendinous area on each of 
the flattened sides. The cavity is 
lined bv a hardened secretion and 
contains pebbles and gravel for 
mechanical trituration of the 
food, so that the resemblance to 

CUT E N D  OF RECTUM the gizzard of birds is well 
FIG.  5.-INTESTINAL TRACT OF  T H E  marked, This muscular chamber 
FOX. SHOWING RELATIVELY S I M P L E  leads by a small aperture into a 
S M A L L  INTESTINE.  ADAPTED T O  A 
C A R N I V O R O U S  D I E T  distal, smaller and more glandu- 

lar chamber. 
In birds the stomach exhibits two regions: an anterior glandu- 

lar region, the proventriculus, the walls of which are relatively 
soft and contain enlarged digestive glands, and a distal region (giz- 
zard). The distal region is larger and is lined in most cases by a 
more or less permanent membrane which is thick and tough in 
birds with a muscular gizzard, very slight in others. 

In mammals the primitive form of the stomach consists of 
a more or less globular or elongated expansion of the esophageal 
region, forming the cardiac portion, and a forwardly curved, nar- 
rower pyloric portion, from which the duodenum arises. The 
whole wall is muscular, and the lining membrane is richly glan- 
dular. In  many mammals one, two or three protrusions of the 
cardiac region occur, while in the manatee and in some rodents 
the cardiac region is constricted off from the pyloric portion. In  
the Artiodactyla the stomach is always complex, the complexity 
reaching a maximum in ruminating forms. In  the chevrotains, 
which in many other respects show conditions intermediate be- 
tween nonruminant artiodactyls and true ruminants. the esophagus 
opens into a wide cardiac portion, incompletely divided into four 
chambers. Three of these, toward the cardiac extremity, are lined 
with villi and correspond to the rumen or paunch; the fourth, which 
lies between the opening of the esophagus and the pyloric portion of 
the stomach, is the ruminant reticulum and its wall is lined w ~ t h  
very shallow "cells." The fourth or true pyloric chamber is an 
elongated sac with smooth glandular walls and is the abomasum, 
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or rennet sac. In the camel the 
rumen forms an enormous globu- 

COLICLOOP lar paunch nith villous walls and 
OF HIND GUT internally showing a trace of di- 

vision into two regions. I t  is well 
marked off from the reticulum, 
the "cells" of which are extremely 
deep, forming the well-known 
water chambers. 

In  the true ruminants the ru- 
men forms a capacious villous 
reservoir, nearly always partly 
sacculated, into which the food 

F I G  6.- INTESTINAL TRACT OF THE 
WALLABY, ADAPTED TO AN OMNIVO. is passed as the 
ROUS DIET OF PLANT MATTER AND grazes. The food is subjected to 
INSECTS a rotary movement in the paunch, 

and is thus repeatedly subjected 
to moistening with the fluids secreted by the reticulum, as it is 
passed over the aperture of that cavity, and is formed into a 
rounded bolus The food bolus, when the animal is lying down 
after grazing, is passed into the esophagus and reaches the mouth 
by antiperistaltic contractions of the esophagus After prolonged 
mastication and mixing with saliva, it  is again swallowed, but is 
now passed into the psalterium which. in true ruminants is a 
small chamber with conspicuous longitudinal folds. Finally it 
reaches the large abomasum where the last stages of gastric di- 
gestion occur. 

In  the whales the stomach is different from that found in any 
other group of mammals. The esophagus opens directly into a 
very large cardiac sac. the distal extrem~ty of wh~ch forms a long 
caecal pouch. At nearly the first third of its length this com- 
municates by a narrow aperture with the elongated, relatively 
narrow pylorlc portion. The latter is convoluted and restricted 
into a series of chamhers that differ in different groups of \vhales. 
In  most of the pouched mammals (ILIarsupial~a) the stomach is 
relatively simple; in the kangaroos, on the other hand the stomach 
is divided into a relatively small, caecal cardiac portion and an 
enormously long sacculated and convoluted pylor~c region, the 
general arrangement of which closely recalls the large caecum of 
many mammals 

Intestinal Tract.-It is not yet possible to discuss the general 
morphology of this region in vertebrates as a group. Whlle the 
modifications displayed in blrds and mammals have been compared 
and studied in detail, those in the lower groups have not yet been 
systematically coordinated. 

Fcs/ces.-In the cyclostomes (lamprey, hagfish), chimaeras and 
a few bony fishes the course of the gut is practically straight from 
the pyloric end of the stomach to the exterior, and there is no 
marked differentiation into regions. In  the lungfishes a contracted 
sigmoid curve between the stomach and the dilated intestine is a 
simple beginning of the complexity found in other groups. In  
very many of the more specialized bony fishes the gut is much 
convoluted, exhibiting a series of watch-springlike coils. 

In  a number of different 
groups, increased surface for ab- 
sorption is given, not by increase 
in length of the whole gut but by 

E N D  OF the development of an internal 
fold known as the spiral valve. 
A set of organs peculiar to fish, 
known as the pyloric caeca, is 
present in numbers ranging from 
1 to nearly 200 in the vast major- 
ity of fish. These are outgrowths 
of the intestinal tract near the 
pyloric extremity of the stomach, 
and their function is partly glan- 
dular, partly absorbing. 

FIG 7 --INTESTINAL TRACT OF THE 
In the amphibians the course 

WELL.DEVELOPED CAE. of the intestinal tract is nearly 
CUM, ADAPTED TO A DIET OF SOFT straight from the pyloric end of 
WATER PLANTS the stomach to the cloaca; in the 

TINAL TRACT 
case of the salamanders that retain the gills through life (mud 
puppy, olm) there are no more than a few simple loops between 
the expanded "rectum" and the straight portion that leaves the 
stomach. 

In fishes, amphibians and reptiles the intestinal tract is swung 
from the dorsal wall of the abdominal cavity by a mesentery which 
is incomplete because of secondary absorption in places. There 
are also traces, more abundant in the lower forms, of the still 
more primitive ventral mesentery. 

Birds and Ma?~~mals.--The primitive gut must be supposed to 
have run backward from the stomach to the cloaca suspended from 
the dorsal wall of the body cavity by a dorsal mesentery. This 
tract, in the course of phylogeny of the common ancestors of 
birds and mammals, became longer than the straight length be- 
tween its extreme points and, consequently, was thrown into a 
series of folds. 

The mesentery grew out with these folds, but the presence of 
adjacent organs, the disturbance due to the outgrowth of the liver 
and the secondary relations brought about between different por- 
tions of the gut, as the outgrowing loops invaded each other's 
localities, disturbed the primitive simplicity. 

Three definite regions of outgrowth, however, are to be rec- 

CUT E N D  OF RECTUM 

FIG. 8.- INTESTINAL TRACT OF THE GIRAFFE, COMPLEXLY DEVELOPED AND 
ADAPTED TO A DIET OF LEAVES OF SHRUBS AND TREES 

ognized in the actual disposition of the gut in ~xist ing birds and 
mammals. The first of these is the duodenum. The second por- 
tion is Meckel's tract. I t  consists of the part generally known as 
the small intestines, the jejunum and ileum of human anatomy, 
and stretches from the distal end of the duodenum to the caecum 
or caeca. I t  is the chief absorbing portion of the gut. and in nearly 
all birds and mammals is the longest portion. I t  represents, how- 
ever, only a very small part of the primitive straight gut, cor- 
responding to not more than two or three somites of the embryo. 
The third portion of the gut should be termed the hind-gut, and 
lies between the caecum or caeca and the anus, corresponding to 
the large intestines, colon and rectum of human anatomy. I t  is 
formed from a much larger portion of the primitive straight gut 
than the duodenum and Meckel's tract together, and its proxirnal 
portion, in consequence, lies very close to the origin of the 
duodenum. 

Adaptations of the Intestinal Tract to  Function.-The chief 
business of the gut is to provide a vascular surface to which the 
prepared food is applied so that the nutritive material may be 
absorbed into the system. Overlying and sometimes obscuring 
the morphological patterns of the gut are many modifications 
correlated with the nature of the food. Thus in birds and mam- 
mals alike there is a direct association of herbivorous habit with 
great relative length of gut. . 

In  fish-eating birds and mammals the gut is very long, with a 
thick wall and a relatively small calibre, while there is a general 
tendency for the regions of the gut to be slightly or not a t  all de- 
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fined. I n  fruit-eating birds the gat is strikingly short, wide and 
simple, while a similar change has not taken place in fruit-eating 
mammals. Carnivorous birds and mammals have a relatively 
short gut. 

The Colic Caeca.-These 
paired or single organs lie at the 
junction of the hind-gut with 
Meckel's tract and are homolo- 
gous in birds and mammals al- 
though their apparent position 
differs in the majority of cases in 
the two groups. The caeca are 
hollow outgrowths of the wall of 
the gut, the blind ends being di- 
rected forward. They vary in size 
within very wide limits and there 
is no invariable connection be- 
tween the nature of the food and 
the degree of their development. oFVR:ENi?'M--- 
The caecal wall is in most cases ,,-I N,EsTl,AL ,, ,,, 
highly glandular and contains GO RILLA.  ADAPTED TO A DIET OF 

masses of lymphoid tissue. In F R U I T  A N D  LEAVES 

birds and in mammals this tissue 
may be so greatly increased as to transform the caecum into a 
solid or nearly solid sac. 

EMBRYOLOGY 

The greater part of the digestive tract is formed by the closing 
in of the entoderm to make a longitudinal tube, ventral and par- 
allel to the notochord. 

This tube is blind in front and behind (cephalad and caudad), 
but the middle part of its ventral wall is for some distance con- 
tinuous with the wall of the yolk sac, and this part of tlie tract, 
which a t  first opens into the yolk sac by a very wide aperture, is 
called the mid-gut. The part in front of it, which lies dorsal to 
the heart, is the fore-gut, while the part behind the aperture of the 
yolk sac is the hind-gut. 

The pharynx, esophagus, stomach and part of the duodenum are 
developed from the fore-gut, a good deal of the colon and the 
rectum from the hind-gut, while the mid-gut is responsible for 
the rest. The cephalic part of the fore-gut forms the pharynx 
(see THROAT), and about the fourth week the stomach appears as 
a fusiform dilatation in the straight tube. 

Between the two the esophagus gradually forms as the embryo 
elongates. The opening into the yolk sac, which at first is very 
wide, gradually narrows, as the ventral abdominal walls close in, 
until in the adult the only indication of the connection between 
the gut and the yolk sac is the rare presence (about 2%) of 
Meckel's diverticulum. 

The stomach soon shows signs of the greater and lesser curva- 
tures. the latter being ventral, but maintains its straight position. 
About the sixth week the caecum appears as a lateral diverticulum, 
and until the third month is of uniform calibre; after this period 
the terminal part ceases to grow at  the same rate as the proximal, 
and so the vermiform appendix is formed. The mid-gut forms a 
loop with its convexity toward the diminishing vitelline duct, or 
remains of the yolk sac, and until the third month it protrudes into 
the umbilical cord. The greater curvature of the stomach grows 
more rapidly than the lesser, and the whole stomach turns over 
and becomes bent a t  right angles, so that what was its left sur- 
face becomes ventral. This turning over of the stomach throws the 
succeeding part of the intestine into a duodenal loop, which at 
first has a dorsal and ventral mesentery. The intestine now grows 
very rapidly and is thrown into a series of coils; the caecum as- 
cends and passes to the right ventral to the duodenum, and presses 
it against the dorsal wall of the abdomen; then it descends toward 
its permanent position in the right iliac fossa. 

From the ventral surface on the hinder (caudal) closed end of 
the intestinal tube &he allantois grows to form the placenta and 
bladder (see CRINARY SYSTEM; REPRODUCTIVE SYSTEM; PLA- 
CENTA), and this region is the cloaca into which the gastrointesti- 
nal, urinary and generative canals or ducts all open. Later, two 

TRACT, DISEASES OF 
lateral folds appear which, by their union, divide the cloaca into a 
ventral and a dorsal part, the former being genitourinary and the 
latter alimentary or intestinal. In this way the rectum or dorsal 
compartment is shut off from the genitourinary. Later an ecto- 
dermal invagination at  the hind end of the embryo develops and 
forms the anal canal; this is the proctodaeum, and for some time 
it is separated from the hind (caudal) end of the rectal part of the 
mesodaeum (or part of the intestinal canal formed from the 
mesoderm) by a membrane called the anal membrane. This is 
eventually absorbed, and the digestive tract now communicates 
with the surface by the anus. See also references under "Gastro- 
intestinal Tract" in the Index volume. (P. C. M.; X.) 
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Mammal, 3rd ed. (1961); L. B. Arey, Developmental Anatomy,  6th 
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2nd ed. (1955). 

GASTROINTESTINAL TRACT, DISEASES OF. Dis- 
eases of the gastrointestinal tract are numerous. Only the more 
important disorders affecting the stomach and intestines are con- 
sidered in the discussion that follows. 

STOMACH 

Peptic  Ulcer.-A peptic ulcer is a localized loss of tissue in 
the membrane that lines the stomach or the immediately adjacent 
portion of the duodenum. This disorder, which occurs much 
more often in the duodenum than in the stomach, affects from 5% 
to 10% of all people at  some time in their lives. Though there 
are certain important differences between ulcers in the stomach 
and those in the duodenum, the two types are considered to- 
gether here. 

The precise cause of peptic ulcer is unknown. I t  is generally 
agreed, however, that the hydrochloric acid normally present in 
the gastric juice plays an important role. The prevailing concept 
is that the corrosive action of the gastric acid renders the af- 
fected area of the stomach or duodenum susceptible to digestion 
by pepsin, a digestive enzyme also found in gastric juice. The 
fact that ulcer patients, especially those with duodenal ulcer, in- 
variably have free (excess) hydrochloric acid in their gastric juice 
lends support to the importance attributed to the acid-peptic 
mechanism. Emotional stress also appears to contribute to the 
formation of peptic ulcer and to the precipitation of ulcer attack. 

Recurrent attacks of upper abdominal pain or distress occur 
periodically in ulcer patients. The pain generally occurs one to 
two hours after eating or during sleep. Characteristically, relief 
is temporarily obtained by food, milk or certain neutralizing drugs 
known as antacids. Each attack lasts several days or weeks and 
reappears after several weeks or months. Recurrences are espe- 
cially frequent in the spring and fall. The ulcer may erode a blood 
vessel and give rise to hemorrhage; it also may extend through the 
wall of the stomach or duodenum and cause perforation; or it 
may form sufficient amounts of scar tissue to obstruct the outlet of 
the stomach. 

The keystone of medical treatment is a program that rests the 
stomach. This includes physical and mental rest; mild sedation; 
a bland diet with frequent milk feedings between meals; drugs, 
such as atropine and belladonna, that reduce acid secretion; and 
acid neutralizers, such as calcium carbonate and aluminum hydrox- 
ide. Surgery is necessary in from 10% to 1570 of patients with 
duodenal ulcer; surgery becomes necessary when patients fail to 
respond to intensive medical treatment or when they develop 
some complication of the disease. A gastric ulcer that does not 
heal in four to perhaps six weeks should be treated surgically, 
principally because of the possibility that it may represent an 
ulcerating cancer rather than a simple benign ulcer. This fear 
does not apply to duodenal ulcers, which practically never are 
cancerous. (See also GASTRIC AND DUODENAL ULCER; ULCER.) 

Gastritis.-Gastritis is an inflammation, either acute or chronic, 
of the stomach, principally of its lining membrane. The acute 
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variety is usually a temporary affair and is manifested principally 
by vomiting and upper abdominal distress. The inflammation 
usually clears up after removal of the exciting cause. which may 
be dietary indiscretion. excessive consumption of alcohol, the use 
of certain drugs or infection. The cause of chronic gastritis is 
unkno~vn. Patients with this form of gastritis may experience 
little or no distress. or they may complain of vague dyspepsia or 
present symptoms simulating peptic ulcer. Erosive or ulcerative 
gastritis, whether acute or chronic. may on occasion cause hemor- 
rhage. Inspection of the lining membrane of the stomach through 
a gastroscope may disclose one or several changes, each with its 
own characteristics. One of these, designated as chronic atrophic 
gastritis or gastric mucosal atrophy, is thought to predispose to 
the development of stomach cancer. The treatment of chronic 
gastritis consists chiefly of a bland diet and antacids. Liver ex- 
tract and vitamins have also been reported to be beneficial. (See 
also GASTRITIS.) 

Cancer.-Carcinoma of the stomach is one of the most frequent 
malignant diseases of the digestive tract, particularly in men over 
the age of 40 years. I t  occurs in all races and in all parts 
of the world. The disease usually appears in one of three 
anatomical forms: (1) an ulcer; ( 2 )  a projecting tumour; or (3) 
a diffusely infiltrating and spreading growth. Although the cause 
of gastric carcinoma is unknown, it  is generally agreed, on the 
basis of present evidence, that a peptic ulcer of the stomach rarely, 
if ever, turns cancerous. The problem rather is to distinguish 
an ulcerating cancer from a benign ulcer of the stomach. 

The symptoms of cancer of the stomach are often insidious in 
their development. Indeed, the disease is usually fairly well de- 
veloped before the first symptoms appear. The patient may ini- 
tially experience a diminution of appetite, some weight loss or 
mild upper abdominal discomfort or pain. The pain may re- 
semble that of peptic ulcer and may be relieved by eating. In- 
digestion is especially suspect when it appears for the first time in a 
middle-aged or older person whose gastric secretion fails to show 
free acid after appropriate stimulation. The free acid secretion of 
the stomach is absent or diminished in most of the patients with 
gastric cancer. X-rays usually give evidence of the disease (80%- 
90% of the cases) when symptoms are present Additional 
methods of examination, notably gastroscopy and the search for 
cancer cells in gastric washings, increase diagnostic accuracy. 

Cure depends upon early diagnosis and early removal of the 
cancer along with part or all of the stomach. See also CANCER; 
ABDOMEN, SURGERY OF: Gastroi~ztestinal Surgery. 

THE INTESTINES 

Regional  Ente r i t i s  ( I le i t is)  .-This is a chronic inflammatory 
disease of one or more segments of the small bowel. In its clas- 
sical form it is confined to the terminal portion of [he ileum; i.e., 
where the ileum joins the colon. In  some cases, however, a major 
part of the small intestine may be affected, either continuously 
or irregularly with skip areas. In  a type of enteritis known as 
enterocolitis, varying lengths of the adjoining colon also may be 
involved. In rare cases, the duodenum or even the stomach may 
be affected by the disease. Consequences of the disease are that 
the bowel is thickened. its channel is narrowed and its lining is 
ulcerated. The cause of regional enteritis is unknown. I t  affects 
both sexes of all ages but particularly those between 15 and 30 
years. Patients may recover completely from an initial acute at- 
tack. but the usual course is one of progression with continuously 
smoldering disease for many years. Periods of relative freedom 
from symptoms are interrupted by acute exacerbations; or the 
patient is never entirely well and complications ensue. 

The symptoms are extremely variable. The initial attack may 
simulate acute appendicitis. The usual picture is that of a con- 
tinuous or intermittent diarrhea, sometimes bloody, accompanied 
by painful abdominal cramps. Fever is very common and some- 
times overshadows the digestive symptoms. Chronic debility, 
weight loss and anemia produce progressive physical deterioration. 
Grave complications may occur, such as obstruction or perforation 
of the intestine, the formation of an abscess within the abdomen, 
or an abnormal communication (fistula) between the diseased gut 

and adjacent coils of small bowel, the colon. urinary bladder or 
vagina. Infections about the anus, particularly a perianal fistula, 
occur fairly commonly. 

Diagnosis is confirmed by X-ray examination of the small bowel 
and colon. Uncomplicated cases are preferably managed by con- 
servative, nonsurgical measures. These consist basically of physi- 
cal rest and a bland, nutritious diet with minimal roughage, sup- 
plemented with vitamins and iron. Corticotrophin (ACTH),  a 
hormone derived from the pituitary gland, and adrenal cortical 
hormones, such as cortisone. often produce gratifying improve- 
ment. These agents, however, do not cure the disease. Anti- 
biotics are often helpful in the treatment of secondary infection 
but are not curative. Surgery is reserved for patients who do not 
benefit from medical treatment or who exhibit the more serious 
complications. The principle of surgery is to remove the diseased 
segment or to isolate it from the intestinal stream by connecting 
normal bowel above the level of the disease to the colon at  a point 
well beyond the diseased segment. 

Appendici t is  (inflammation of the appendix) generally occurs 
as an acute attack; such attacks may culminate in perforation of 
the appendix with peritonitis or localized abscess formation. The 
typical picture is one of pain, tenderness and muscular spasm in 
the right lower quadrant of the ahdominal wall. This is often 
preceded by pain that is vaguely localized in the middle or upper 
abdomen. The patient's temperature is usually elevated and the 
white blood cell count is increased. If appendicitis is suspected, 
nothing should be taken by mouth; laxatives are especially haz- 
ardous. Treatment is surgical removal of the appendix as early 
in the disease as possible. 

Chronic appendicitis, a term often used to describe low-grade, 
recurring pain in the right lo

w

er quadrant of the abdomen, is in- 
frequent. Usually the pain is found to result from a disorder 
other than chronic inflammation of the appendix. (See also AP- 
PENDICITIS.) 

F u n c t i o n a l  Disorder of t h e  Colon.--Functional disorder of 
the colon, also known as the "irritable colon syndrome," is prob- 
ably the most common cause of abdominal discomfort, pain and 
irregular bowel action. The disorder is due predominantly to dis- 
turbed motility of the colon, but it may be associated with similar 
disturbance of function in other parts of the digestive tract. 
I t  results from a "nervous" or irritable state of the bowel and 
not from organic or structural disease. X-ray and other examina- 
tions do not disclose organic abnormalities. The terms "mucous 
colitis" and "spastic colitis" are popularly used to designate this 
condition. They are undesirable terms, however, because there 
is no true "colitis" (inflammation of the colon) in this disorder. 
The disturbed activity of the colon is usually related to nervous 
tension, worry and anxiety. The eating of irritant and laxative 
foods, the overuse of harsh laxatives. allergic response to certain 
foods and excessive smoking also may contribute to the irritability 
of the bowel. 

The patient experiences abdominal discomfort, pain and irregu- 
larity of bowel evacuation. Constipation is more common than 
diarrhea, but both may occur alternately in the same individual. 
Excessive mucus in the stool is sometimes present. Abdominal 
distension or bloating, rumbling sounds and excessive passage of 
flatus are common symptoms. Usually the digestive complaints 
are accompanied by general symptoms of nervousness. weakness 
and fatigue. 

Treatment begins with a thorough examination to exclude or- 
ganic disease. Reassurance about the nature of the disorder and 
zttempts to alleviate emotional tension are important in treat- 
ment. A bland diet free of physically and chemically irritant foods 
and the use of mild sedatives and antispasmodic drugs are helpful. 
The patient is urged to discontinue the use of laxatives and enemas 
and is encouraged to adjust his daily routine so as to provide more 
rest and relaxation. Development of a regular bowel habit is 
desirable. Constipation is treated by providing a greater intake 
of cooked fruits and vegetables and such natural laxatives as 
prune juice. In  addition, the ingestion of a simple hydrophiiic 
colloid may be useiul in providing a soft stool. 

Constipation.-Constipation is actually a symptom and not a 
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disease. Because of its frequency and the importance attached 
to it ,  however, it merits special consideration. Constipation may 
be defined as the infrequent evacuation of excessively hard, dry 
stools. Frequency is a less important criterion than the physical 
character of the stool since healthy persons vary greatly in the 
frequency of defecation. The mistaken notion that a daily evacu- 
ation is essential for good health has, unfortunately, led to colossal 
overuse of laxatives and cathartics. (See CATHARTIC.) 

Constipation may be subdivided into functional and organic 
types. Functional constipation, in which there is no structural 
abnormality, is a major symptom of the irritable colon syndrome 
discussed above under Functional Disorder of the Colon. Organic 
causes are numerous and include such diverse conditions as car- 
cinoma of the colon and rectum, diverticulitis, inflammatory dis- 
eases that produce constricting scars in the intestine, a pelvic mass 
pressing on the colon and painful diseases of the anus such as 
fissure or hemorrhoids. Treatment of organic constipation de- 
pends on its cause. 

Diarrhea.-Diarrhea, like constipation, is a symptom and not 
a disease. Diarrhea may be defined as the frequent passage of 
loose or watery stools. I t ,  too, may be either functional or organic 
in origin. Diarrhea frequently is a manifestation of the irritable 
colon and is commonly associated with emotional states, such as 
fear and anxiety. Laxative foods, cathartics, excessive alcohol 
and certain foods to which the individual is sensitive may produce 
or aggravate diarrhea. Organic causes of diarrhea are numerous. 
They include infection ( e .g . ,  bacillary and amoebic dysentery, 
Staphylococcus food poisoning, cholera, paratyphoid fever, etc.) ; 
poisoning, as by mercury, arsenic or other chemical agents; re- 
gional enteritis and chronic ulcerative colitis ; cancer of the intesti- 
nal tract;  sprue ( q . ~ . )  and celiac disease, in which intestinal ab- 
sorption of foodstuffs is impaired; and overgrowth of fungi or 
actual organic changes that develop as a complication of antibiotic 
therapy. 

Diarrhea is treated basically by physical rest, clear fluids or 
soft bland foods and medication; this treatment is designed to 
relieve pain, reduce intestinal hyperactivity and soothe the in- 
flamed or irritated bowel. More specific measures depend on the 
cause for the diarrhea. (See also DYSENTERY; BACTERIAL AND 

INFECTIOUS DISEASES.) 
Chronic  Ulcera t ive  Colitis.-This is a chronic disease of 

unknown etiology in which the lining membrane of the colon and 
rectum is diffusely inflamed and studded with bleeding pinpoint 
ulcers. The disease affects the left (lower) half of the colon and 
rectum more often than the right (upper) side of the colon. How- 
ever, the entire colon is affected in more than 50% of cases. In 
approximately 5yo of all cases, the disorder is confined to segments 
of the colon above the rectum. Ulcerative colitis most commonly 
affects persons between 20 and 40 years of age. A few patients 
recover completely, but most suffer recurrent episodes or are 
chronically and continuously ill for many years. The disease may 
a t  any time become acute and fulminating. 

No specific cause is known. I t  may well be that there are 
multiple causes, each playing some part. The resemblance of the 
disease to infection is striking, but no microorganism has been 
clearly implicated. Emotional disturbance is almost invariably 
present and probably plays an important role. There is some 
evidence suggesting that the malady may be an autoimmune dis- 
ease. According to this concept, antibodies injurious to the colon 
develop as the result of an alteration in the colonic tissue brought 
about by some noxious agent. 

The patient experiences intermittent or continuous diarrhea 
with blood commonly present in the stools. Fever, anemia, weight 
loss and malnutrition are common symptoms. Serious complica- 
tions may occur. These include hemorrhage, perforation of the 
bowel, development of a perianal fistula or abscess and arthritis 
or arthralgia. 

I n  addition to the classical multiple small ulcers, the lining of 
the affected colon often exhibits projecting tags or islands of tissue 
referred to as pseudopolyps. The incidence of colonic cancer is 
decidedly greater in patients who have had this disease for a num- 
ber of years than it is in the general population. Sigmoidoscopic 

inspection of the lining membrane and an X-ray of the colon or- 
dinarily establish the diagnosis. 

Medical treatment is similar to that for regional enteritis. 
Physical rest and the alleviation or control of emotional factors 
are essential for good results. Corticotrophin and adrenal cortical 
hormones are even more helpful in this disease than in regional 
enteritis. Antibiotics and sulfonamides are used for secondary 
infection with some benefit. 

Surgery is reserved for patients who remain debilitated or in- 
capac%atkd despite prolonged and intensive medical treatment, 
or who suffer from certain of the complications. The operation 
usually employed consists of removing the colon and rectum and 
bringing the termination of the small intestine to the outside 
through the abdominal wall. This opening, termed an ileostomy, 
serves as a substitute for the anus. The fecal discharge from the 
ileostomy is collected in a rubber or plastic bag. I n  those few 
cases in which the rectum is spared, the diseased portion of the 
colon may be surgically removed and the continuity of the normal 
bowel re-established by joining the remaining portions of un- 
involved colon. 

Diverticulosis and Diverticulitis.-Diverticula (abnormal 
outpouchings or saccules) are frequently seen in the colons of older 
persons, especially those who are constipated. When these diver- 
ticula are present, a person is said to have diverticulosis. If the 
diverticula become inflamed, the condition is described as diver- 
ticulitis. Diverticula usually cause no symptoms. However, if 
they become inflamed or complicated by perforation or abscess 
formation, abdominal pain, diarrhea, bleeding, fever or intestinal 
obstruction may occur. Treatment of uncomplicated diverticu- 
losis requires no particular measures other, perhaps, than those 
directed against constipation. Diverticulitis requires antibiotics 
and measures designed to keep the bowel at  rest; in some cases 
removal of the inflamed segment of colon is necessary. (See 
also DIVERTICULITIS AND DIVERTICULOSIS.) 

Cancer of t h e  Colon.-This disorder occurs even more fre- 
quently than cancer of the stomach. Colonic polyps, the benign 
tumours (adenomas) of the colon and rectum that are found in 
about 10% of all persons beyond the age of 40, are considered to 
be potentially precancerous. This has led to the practice of re- 
moving polyps of the colon and rectum whenever they are found. 

In the lower part of the colon, cancer tends to be constricting 
in type, producing symptoms of bowel obstruction. The manifes- 
tations of this change include abdominal discomfort and an altera- 
tion in bowel habit in the direction of constipation. Alternating 
attacks of diarrhea and constipation may occur. Blood is com- 
monly seen in the stool. (See also INTESTINAL OBSTRUCTIONS.) 

Cancer situated in the upper part of the colon is less apt to be 
obstructive and produces poorly defined symptoms. The patient 
often complains of vague dyspepsia and abdominal discomfort. 
Diarrhea and constipation are less frequent than in cancer of the 
lower colon. Weakness and fatigue, caused by anemia, are prom- 
inent. A tumour mass may be palpable. 

Diagnosis is established principally by X-raying the colon 
(barium enema) and by direct visualization of the rectum and 
lower colon through a sigmoidoscope. The treatment of choice is 
surgical removal of the tumour with restoration of bowel continu- 
ity by end-to-end anastomosis of the remaining colon. The prog- 
nosis following curative resection is the most favourable of all 
cancers of the digestive tract. See also CANCER. 
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and H. Yarnis, Regional Enteritis (1958) ; J. A. Bargen, Chronic 
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GASTROLITH, a term given to concentrations of solid 
material formed in the digestive tract or, more commonly, to 
pebbles swallowed and retained in the gizzard by birds, reptiles 
and certain fish to help grind food which their teeth or beaks can- 
not chew. 

Groups of pebbles found within or near the skeletons of dino- 
saurs and plesiosaurs, or in geologic formations in which such 
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bones are numerous, are thought to be gastroliths and suggest cooks often make scientific discoveries without knowing it. Why 
that the stomachs of these ancient reptiles were gizzardlike. with does red wine go well with roast meat and cheese? Because tannin 
thick muscular walls. These pebbles have common character- combines with albuminous substances in a manner propitious to  
istics. maximum dimension one inch to four inches. shape ellipsoid, digestion. Why do we put lemon juice on fried dishes, or in a 
surface smooth and generally highly polished, material resistant salad? Because acids attack cellulose and saponify oil, and make 
(quartz. quartzite, chert, flint, jasper, agate, granite and gneiss), them easier to digest. 
They are found almost entirely in strata of Cretaceous and Jurassic Likenise, there are culinary processes uhich are scientific ap- 
Ages; in the United States chiefly in Colorado. Kansas, LVyoming, plications of the la\\s of nature. Roast meat, for example, must 
Montana and Utah, also in France, Germany and other parts of be exposed to great heat for a short time in order that a crust 
central Europe. may form all over the surface, and then placed in a moderately 

These ancient gastroliths possess a higher polish than modern heated oven and left there as long as possible in order that the 
ones, perhaps because of the more ponerful abrasive action they broaned skin may imprison all the juices of the meat and that 
underxent, in nhich softer pebbles were crushed and served as these, by a slow process, as it were of digestion, may make the 
polishing materials. along with primitive silica-bearing grasses flesh tender. 

Another view is that many or all of these so-called gastroliths Again, cooks know that a sauce the principal ingredient of 
are merely deposits of aind-morn stones. However, the var~ety of which is the yolk of an egg must never be alloned to boil, or else 
rocks. often from distant sources. in a single assemblage and their its elements nil1 become disunited: as n e  say, they will curdle. 
isolation in fine-grained rocks makes this explanation difficult. They knon, too, that, if need be, they can be reunited simply 

L 1' P.) by the addition of the yolk of another egg and a little boiling 
GASTRONOMY, MODERN. Is gastronomy an art or a water. If a dish is too salt. add a t  once a few spoonsful of milk 

science? This is a questlon on uhich epicures and cooks are at  or a little butter. 
Issue. La Rochefoucauld wrote that "eating is a necessity, but T h e  R e v i v a l  of Cookery.-For some time past a good deal 
eating intelligently is an art." I'auvenargues admitted unhesitat- has been heard about new dishes. As a matter of fact, there is 
ingly that "great thoughts come from the stomach." The doc- hardly a dish which has not been attempted already. 
trine of Epicurus bids us find an agreeable employment ior our Many people, it is certain, do not know that in the Middle 
faculties in the intelligent enjoyment of the pleasures of the Ages, a t  the Tour d'Argent, the oldest restaurant in Paris, 
table. And finally, to go back still farther, Ecclesiastes himself dormouse pastry, mixed dishes of snakes, porpoise, roast swan 
teaches us that "a man hath no better thing under the sun, than and crane stuffed with plums were served to the guests. Nor that 
to eat, and to drink, and to be merry. . . ." Frederick the Great made his coffee with champagne and added 

Throughout the ages, meals have been made a time of re- mustard to give the remarkable drink a still stronger taste. Nor 
laxation, comfort and enjoyment. The feasts of the middle ages that, before the war, a cook named Jules Maincave gave to the 
mere, as me know, assembIies of people desperately hungry after u70rld fillets of mutton with crayfish sauce, beef cooked in kum- 
long days of hunting in the forests, trained to vlolent exercise, mel, bananas with Gruykre cheese, sardines with Camembert 
capable of wearing heavy armour and of doing justice to a cheese and herring soup with raspberry jelly. 
prodigious bill of fare. These last experiments, it must be confessed, are highly un- 

In the 17th century, the spirit of order, reason and dignity pleasant; for the ingredients in question could not possibly be 
which characterized the literature of the period found a further made to harmonize, any more than cat and dog. Nor is it a t  all 
outlet in the elaborate organization of banquets: these were con- clear how a mixture, for example, of chocolate and red wine could 
ducted according to a regular program, involving a ~ i~hole  series be rendered palatable. 
of minute observances. The result was that the guests got nothing At the same time, it would be a mistake to  go to the opposite 
but congealed gravy. extreme and content ourselves with the stereotyped dishes turned 

The 18th century, witty, pugnacious, enthusiastic and volatile, out by cooks devoid of imagination. JVhen a writer uses hack- 
introduced into cookery its elegance, its instinct for pleasure and neyed words-a habit of which journalism affords only too fre- 
refinement. But modern cookery really dates from the end of quent examples-we say that he writes in cliche's and that he  
the First Empire, the time of Brillat-Savarin and Car&me. I t  writes badly. When a painter always paints the same picture 
was they who substituted the "made dish" for masses of roast over and over again, we are quick to compare him to a pho- 
meat, piled in pyramidal form and held together by skewers. tographer lazily taking a succession of proofs from the same nega- 
These enormous, barbaric accumulations of food were yet another tive. Similarly, in the domain of cookery, the most modest dishes 
Bastille nhich the French Revolution overthrew. should afford a good housewife an opportunity of using her in- 

Gas t ronomy Is a n  Art.-It may fairly be said that modern ventive faculty and her intelligence. There is no reason why the 
gastronomy is an art, and that Mollere talked like a Philistine culinary fashions of years gone by should immobilize and enslave 
when he made one of his characters say that "we eat to live, us, nor why the gastronomists of to-day should be less adven- 
we do not live to eat." I t  is an art because it demands the co- turous, less eager for knowledge than their predecessors who, 
operation of all the senses. The crispness of fried dishes and throughout the ages, have enriched cookery with a stream of new 
pastry is agreeable to the ear. The softness of well thickened discoveries. We should not abandon hope of improving on first 
sauces and melting Jozes gras, the succulent freshness of fruit, results. We should pay no attention either to  dogmatists who 
are pleasant to the touch. Is  there anythlng more delightful to accept the existing order of things, repeat and solemnly hand on 
the eye than a dish all gmtin, ~ u t h  its capthe flavours imprisoned to posterity what they have heard from their elders, and irre- 
under its golden dome? Do not odours like those of seasonings vocably condemn the unknown as a matter of principle, or t o  
of herbs, or of truffles, afford the highest possible gratification those who take fright a t  an unfamiliar flavour, like children 
to the sense of smell? Of the palate there is no need to speak. swallowing their first oyster. If men had always acted thus, if 

I t  may even be said that gastronomy is a perfect art, for so no risks had been taken and no experiments made, whereby alone 
\vide a range of enjoyment could not, in the opinion of the present the adventurous instinct learns self-restraint, the range of our 
~ \ r i t e r  be derived from listening to a symphony. hearing a poem enjoyments would to-day be exceedingly limited. LVe should be  
read, or gazlng at a beautiful building. Indeed, it would not be no more tolerant of the conservatism of people who will not eat 
unreasonable to maintain. not merely that gastronomy is a per- roast chicken unless surrounded by watercress, or veal unless in 
fect art. but that it is the only art ~rhich is perfect. the company of carrots or peas, or a leg of mutton with anything 

Gas t ronomy Is a Science.-Unquestionably gastronomy is a else than a dish of haricot beans. 
science, for it has its lans, its formulas, its fixed processes. Art iVhat we should aim at doing is to combine with familiar recipes 
cannot be taught. nhereas the profession of cookery should be something which, while setting off their good qualities, yet in- 
preluded by a long apprent~ceship. Certaln physico-chemical troduces an element of surprise and provides what was wanting 
lams have to be observed in the preparation of our food; and in them. We should not hesitate to  transform a sauce possessing 
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its traditional flavour into something more savoury and unex- 
pected. 

The harmonies which can be obtained from certain com- 
binations of crisp and fatty substances and of watery and farina- 
ceous vegetables are worth studying. 

Here follow a few recipes in the new style of cookery; these will 
give an idea of the kind of dish which harmonizes with a modern 
dining room. 

T o m a t o  Tart.-This is a simple family dish which is sure to 
be appreciated by old and young alike. Make an open tart of un- 
sweetened pastry. Fill i t  with a thick be'chamel (a  sauce made of 
flour and butter) flavoured with cheese, mixed with concentrated 
tomato essence. 

Place on this foundation tomatoes which have been cooked in 
butter flavoured with onion and stuffed with mushrooms and 
olives. 

The tomatoes should have been put in the oven just before being 
placed in the tart. Then cover the whole with bread crumbs done 
with butter to a golden brown, and the tart is ready to be served. 

I t  forms a dish of three storys and each of them succulent. 
Cold P o r k  w i t h  Truffles.-Foie gras flavoured with truffles 

is excellent; but it  seems a pity to mix two decided flavours. Surely 
it  is better to use truffles to give flavour to something which in 
itself is comparatively tasteless. M. Verdier, former manager of 
the Muison Dore'e and one of the greatest chefs of the day, recom- 
mended that pieces of raw truffle should be pressed as deeply as 
possible into a piece of fresh pork. Choose a piece which is close- 
grained and not too lean. When the pork is inlaid with a sort of 
mosaic of truffle, roll it, tie it up and roast it. Let it cool in its 
own fat and serve it  cold the next day with whatever salad is in 
season. 

H a r i c o t  Beans w i t h  Cream Sauce.-Schoolboys and soldiers 
learn to hate haricot beans, but they are a vegetable which can be 
either detestable or delicious according to the way in which they 
are cooked. 

If you want to make haricot beans really exquisite, let them 
soak for 24 hr. and then boil them slowly. 

Meanwhile, get ready in a saucepan a spoonful of good be'chamel 
(see above), half a litre of cream and plenty of grated Gruykre 
cheese. 

Put  in plenty of pepper and not much salt. When the sauce 
has been brought to a creamy consistency, pour it  over the haricots 
after first straining them. 

Sprinkle the whole with a little grated cheese and brown lightly 
in the oven. 

L e t t u c e  a n d  O r a n g e  Salad.-You need to have the soul of 
a rabbit to eat salad as it  is usually served-green leaves slightly 
lubricated with oil and flavoured faintly acid with vinegar. A salad 
is only a background; it  needs embroidering. To give character to 
a lettuce salad, cut up slivers of orange rind as small as pine 
needles and sprinkle them over the salad. I t  you want something 
still more entertaining for your guests, cut up a carrot into equally 
small slips. 

This will a t  once arouse the attention of any gourmet. Which 
is orange and which is carrot, he will wonder. How does the 
orange come to have a flavour of carrot and the carrot a flavour of 
orange? 

You will find that you have given him a real gastronomic enter- 
tainment. 

Stewed Apples  F l a v o u r e d  w i t h  Tangerine.-A dish of 
stewed apples, rust-coloured and unadorned, is usually a melan- 
choly sight. 

Yet this economical dish, which is to be found in the least pre- 
tentious homes, can be given an attractive flavour. All that is 
needed is to put in little pieces of the rind of tangerines after 
removing all the white pith. The dish can easily be decorated with 
slices of tangerine which have first been freed from their pips 
and soaked in rum. 

These dishes are much easier to make than might be thought 
from the description. They are far less difficult than most of the 
recipes of high-class cookery, for which strong bouillon pf meat or 
fish is usually required. Guests may at  first be rather suspicious 

of their novelty, but the first mouthful will remove their appre- 
hensions and they will soon be in the proper frame of mind to 
appreciate the new7 style of cooking. When an unfamiliar harmony 
of flavours forms itself on the palate, we should try to analyze the 
sensation just as we identify the different instruments in an orches- 
tra. 

This is the right way to train our taste. We shall create new 
sources of pleasurable sensation. and we may even enrich humanity 
by fresh progress in the culinary art. 

(See also FOOD PREPARATIOX.) 
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GASTROPODA, a large group of invertebrate animals 

ranked as a class of the phylum Mollusca and represented by such 
familiar forms as the limpet, the whelk, 
the common snail and slug. There is no 
single English name which can be given to 
this group. The land and fresh-water 
forms which have shells may all be termed 
"snails" and the shell-less land forms 
"slugs," and by a reasonable usage the 
name "snails" or "sea snails" may be 
given to marine Gastropoda with shells 
(whelks, periwinkles, etc.), and the shell- 
less marine forms (Nudibranchia, etc.) 
may be called "slugs" or "sea slugs." 

The Gastropoda are primarily distin- 
guished from other molluscs by their shell, 
which is a single structure and is spirally 
coiled, a t  least in the larval state. In 

B Y  C O U R T E S Y  OF S. CROOK 

FIG. I.- GARDEN S N A I L S  
C L I M B I N G  (% NAT. S I Z E )  

many Gastropoda, however, it is very 
much modified in the adult and, though it  
is spiral in a large number of genera, i t  

may lose this appearance and become; e.g., cup-shaped or tubu- 
lar. In some forms it is covered over by the mantle and de- 
generate, and it may also be entirely absent. The Gastropoda 
are also distinguished from other molluscs by their asymmetrical 
organization. The latter is brought about by a process which 
takes place in larval development, during which the anus and 
the organs adjacent to the latter are moved forward ven- 
trally from their originally posterior position and then twisted 
through 180°, so that they come to lie above and to one side of 

I I 
F R O M  M E H E U T ,  " E T U D E  DE L A  MER' ,  ( A L B E R T  L E V Y )  

F IG.  2.- THE W H E L K .  B U C C I N U M  U N D A T U M  (% NAT. S I Z E )  

the head. The flexure of the intestine is a phenomenon seen in 
other molluscs; the twisting or "torsion" of the anal complex is 
peculiar to gastropods, and it is believed to bring about the asym- 
metry mentioned above. the chief feature of which is the atrophy 
or the complete disappearance of the kidney, gill and auricle 
originally situated on the right side of the body, those of the orig- 
inal left side persisting in a more or less unmodified condition. The 
clearly defined and well-developed head is likewise distinctive. 

The Gastropoda constitute the largest class of molluscs and 
number about 30,000 living species, which range in size from giant 
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whelklike forms 2 ft. in length, down to minute species of Vertigo 
barely a millimetre long in the adult state. An enigmatic fossil 
from the Wealden of Kent (Dinocochlea ingens) measuring over 
6 ft. in length has been described as a fossil gastropod. 

I n  all probability the earliest gastropods were marine animals 
and gastropods still constitute an important part of the marine 
fauna. They have also populated fresh-water and land habitats, 

and the familiar Helicidae, the 
I \ \  h 1 Zonitidae and Bulimulidae are 

among the largest groups of land 
invertebrates. In  general, their 
range of habitat is diversified. 
They are found at  very great 
depths in the sea as well as in the 
shallower water, and the pelagic 
gastropods (Pteropoda and Het- 
eropoda) form part of the ma- 
rine plankton (minute floating 
organisms). The fresh-water and 
terrestrial Gastropoda occupy a 
ereat varietv of habitats and as 

BRANCHIAT*" (RAY SOCIETY) 
u 

FIG. 3.-HERMAEA D E N D R I T I C A  a whole are to be reckoned as a 
verv ada~tab le  erouD. though the 

d .  ., - 
need for moisture and lime salts renders them less universally dis- 
tributed than, e.g., millepedes and Collembola. 

Generally speaking, gastropods are sedentary, inactive animals 
that rely on their hard shells and unobtrusive habits for protec- 
tion. The cumbrous shell and the absence of a jointed skele- 
ton render them slow in their movements. On the other hand, 
they are capable of very considerable muscular exertion and tend 
to be very tenacious of life. A limited number of genera are more 
active and mobile and have taken to swimming, climbing and 
burrowing. Many marine gastropods and the majority of the 
terrestrial and fresh-water forms feed upon plants or on organic 
debris, and such a diet was no doubt characteristic of the primi- 
tive gastropod stock. Several groups, however, have become 
carnivorous and are modified accordingly in habits and structure. 

Classification.-The classification of the Gastropoda has 
undergone many changes in the past. Even at  the present time 
there is no universally accepted system so far as the main sub- 
divisions are concerned, although there is a general measure of 
agreement as t o  the composition of certain of the lesser groups. 

The class Gastropoda, including the orders Nudibranchiata, 
Tectibranchiata and Pulmonata, was created by Cuvier in 1795; 
later he created the Pteropoda as equal in rank with the Gastrop- 
oda. I n  1812 Lamarck created the group Heteropoda, ranking 
it  also equal with Gastropoda. In  1846-48 Milne-Edwards estab- 
lished the orders Opisthobranchiata and Prosobranchiata. The 

Pteropoda were held as a dis- 
tinct class until Paul Pelseneer in 
1888 showed their aflinities to  
the Opisthobranchiata. 

The diversity of opinion about 
the main subdivisions may be 
taken to imply that any natural 
groups of these dimensions (sub- 
classes, orders) that may exist in 

FROM M A R T I N I  AND CHEMNITZ,  " CONCHYLIEN the class have not yet been made 
CABINET" (GUSTAV FOCK) 

FIG. 4.-PLEUROTOMARIA R U M P H I I  apparent by morphological re- 
(% NATURAL S IZE)  search. Nevertheless, certain 
broad groupings are recognized by those authors who in the last 
two decades have subjected the class to comprehensive treatment. 

I t  will be convenient to contrast three such systems which 
have been proposed by Paul Pelseneer, H. Simroth and J. Thiele 
respectively. Different as these three schemes appear at  the off- 
set, they tend in fact to recognize the same main groupings. For 
table of systems see top of page 60. 

The Streptoneura of Pelseneer contain precisely the same fam- 
ilies (limpets, trochids, periwinkles, whelks, etc.) as do the 
Prosobranchia of Simroth and Thiele. The rest of the class is 
treated as a single sub-class by Pelseneer. Thiele divides them 
into two sub-classes (as also seems to be the intention of H. Hoff- 

mann, who is continuing Simroth's treatise in Bronn's Tierreich). 
But this does not involve any re-arrangement of the contents 
of Pelseneer's Euthyneura, as the latter are divided into two 
orders, equivalent in their contents to  Thiele's sub-classes. I n  
short, both authors recognize the distinction between the Opis- 
thobranchia and the air-breathing pulmonata. Thiele's promo- 
tion of these two groups to the rank of sub-classes is advanta- 

geous, however, as i t  emphasizes the 
marked structural and bionomic differ- 
ences between these groups. I t  is true that 
they resemble each other in certain dis- 
tinctive features (e.g., they are hermaph- 
rodite and the visceral complex is de- 
torted) in which they both differ from the 
Streptoneura. But they are otherwise very 
clearly defined and have a radically dis- 
similar evolutionary history. 

Thiele's Archaeogastropoda contain the 
same families as Pelseneer's Aspido- 
branchia and Simroth's Scutibranchia. His 
Mesogastropoda are Pelseneer's Taenio- 
glossa and his Stenoglossa are equivalent 
to Pelseneer's sub-order of that name. 

F n o m  CHALLEN GER,  u ~ ~ o ~ ~ ~ y "  With regard to the status given to these 
( H . M .  STATIONERY OFFICE)  groups Pelseneer's scheme seems a t  pres- 

5.-SP0NG10BRAN- ent more rational. While Thiele's elevation 
C H A E A  A U S T R A L I S  AUS-  
T R A L I S ,  NOTE T H E  SUCK-  of the Stenoglossa to the rank of an order 
ERS (ABOUT NAT. S IZE) .  is to some extent justified by the marked 
AFTER O R B I G N Y  PEL- specialization of these forms as carnivores 
SENEER and carrion-feeders, i t  leaves the Taenio- 
glossa, a large and miscellaneous group with too great an appear- 
ance of uniformity. Probably Thiele's rating of the Stenoglossa is 
justifiable, and what is required is a more complete knowledge of 
the relationships of families constituting the Taenioglossa. 

Little can be said concerning the numerous minor divisions. 
A great deal 04 work remains to be done in elucidating the con- 
stitution and relationships of families, the structure of which is 
imperfectly known. Many of the minor groups are probably very 
far from representing natural associations. The work of H. A. 
Pilsbry (1909-28) on the enormous group of land pulmonata has 

gone a long way towards disen- 
tangling the chaotic assemblages 
originally treated as Helicidae, 
Bulimulidae and Zonitidae, and 
the course of pulmonate evolu- 
tion is becoming correspondingly 
clearer to us. But even so, this 
large and unwieldy order is in 
need of comprehensive treatment 
along bionomic as well as mor- 
phological lines. 

ANATOMY AND PHYSIOLOGY 

The Gastrcpoda are divisible, 
as we have already seen, into a 
large number of groups, each dis- 
tinguished by anatomical and 
bionomic peculiarities. The sig- 

FROM "ANIMALS OF A L L  COUNTRIES'2 (HUTCH-  
1NSON.s  PERIODICALS) 

nificances of these divisions will 
FIG. 6.-TETHYS L E P O R I N A ,  SHOW- be easier to  grasp, if the main 
I N G  COWL-LIKE FRONTAL V E I L  evolutionary tendencies that have 
FORMED FROM ANTERIOR TEN- been manifested. within the class 
TACLES % NAT. 'IZE) are briefly indicated in  advance. 
The details of gastropod structure and morphology are well de- 
scribed in the standard textbooks on this subject, and the descrip- 
tion given here consists of a selection of such of the more im- 
portant modifications as illustrate the main evolutionary changes 
within the group. The most primitive of living gastropods are slow 
moving marine animaIs which feed upon algae, sea weeds or or- 
ganic debris. They creep about by means of a flattened foot and 
rely for protection on an external shell, which is usually coiled 
in the adult. Their internal organization, though i t  is affected 
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Pelseneer 1906 Simroth 1907 Thiele 192 5-26 
Sub-class I. Streptoneura. Order Prosobranchia. Sub-class I. Prosobranchia. 

Order I. Aspidobranchia. Sub-order I. Pectinibranchiata. Order I. Archaeogastropoda. 
Sub-order a. Docoglossa. A. Siphonostomata. 

j, 2. Rhipidoglossa. B. Heteropoda. Order 2. Mesogastropoda. 
C. Holostomata. Order 3. Stenoglossa. 

Order 2. Pectinibranchia. Sub-order z. Scutibranchiata. Sub-class 2. Opisthobranchia. 
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Order I. Opisthobranchia. Sub-class 3. Pulmonata. 

Sub-order I. Tectibranchia. Order I. Basommatophora. 
j J  2. Nudibranchia. Order 2. Stylommatophora. 

Order 2. Pulmonata. 
Sub-order I. Basommatophora. 

', 2. Stylommatophora. 

by the "torsion" already mentioned as far as the visceral nerv- coiled, and the coiled portion (the visceral sac) is sheathed in a 
ous commissure and alimentary canal are concerned, is still fleshy coyering, the mantle, which projects as a free fold a t  the 
more or less symmetrical. Pleurotomaria, Fissurella and Haliotis anterior end and hangs down like a skirt around the head and 
among the Rhipidoglossa exemplify this type of organization. I n  foot. I n  the cavity thus formed between the mantle and head 
the course of evolution the main departures from the latter are as the function of respiration is normally carried out either by gills 
follows: ( I )  The visceral complex (heart, gills and kidneys) be- or by a lung. In  the former case the mantle cavity is largely open 
comes asymmetrical through the atrophy and disappearance of to the exterior; in the second the edge of the mantle is adherent 
those of the above named organs which are situated on the right to the "neck," a small hole (the pneumostome) being left for the 
F 
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admission of air into the lung. I n  certain Rhipidoglossa the mantle 
edge is not complete anteriorly and dorsally, but is interrupted 
either by a longitudinal slit or a series of holes probably represent- 
ing a slit, the edges of which have fused. 

The mantle secretes a shell which consists of a single piece 
and is in most cases spirally coiled. The minute structure of the 
shell and its chemical composition is described in the article 
MOLLUSCA. I n  individual development the shell appears in the 
embryo as a plate or caplike rudiment which becomes coiled and 
grows in size by the deposition of mineral salts round the edge 
of the open end (aperture). I t  is likely that the forerunners of 
the Gastropoda had a cap-shaped shell in the adult state. 

In  the most archaic representatives of the class, however (e.g. 
Bellerophon, among the extinct Cambrian genera and Pleuroto- 
maria among living forms) the shell is coiled. I t  is worthy of 
note that in Bellerophon the shell is not of an elongate or screw- 
like spiral shape, its coils being all in one plane (planospiral), like 
that of the primitive cephalopod Nautilus. The modifications of 
the adult shell are complex and manifold. The general plan and 
the terminology employed in describing shells are shown in fig. g 
and the various modifications are described and illustrated in text 
books and conchological treatises. I t  is sufficient here to allude 
to the most important change that is encountered in the class. 

FIG 7.- DIAGRAM OF GASTROPOD ORGANlZATlONS 

side of the adult body. ( 2 )  The shell may become internal and 
degenerate and finally disappear and a secondary external sym- 
metry may be established. (3) A terrestrial and air-breathing COLUMELLA MUSCLE 

mode of life has been adopted independently by several groups. 
(4) A carnivorous or carrion-eating habit has been acquired on 
several occasions. (5) The creeping mode of progression has been 
abandoned by certain families in favour of swimming and floating 
or of a truly sessile (adherent) mode of life. 

These by no means exhaust the list of specialization exhibited 
by the class; but they are the most frequent and lead to the 
most striking modifications of structure. FIG. 8.-MALE OF LITTORINA LITTOREA, REMOVED FROM ITS SHELL. 

E x t e r n a l  Fea tures  and Genera l  Organization.-The body S HOW ING THE ORGANS O N ITS I N N E R  FACE 
of a gastropod is divisible, like that of nearly all molluscs, into 
four main parts-the visceral sac, the mantle which covers the The shell, which is to be regarded as primitively spiral, becomes 
latter, the head and the foot. The morphological unity of the unwound and secondarily cap-shaped in many Streptoneura 
head and foot has been suggested by A. Naef, and this subject is (Patella, Capulus). Furthermore, the edges of the mantle may 
discussed in the article MOLLUSCA. The whole animal may be grow over the shell and cover a large part of its surface. This 
visualized as having an elongate and wormlike body with the condition is found in such genera as Fissurella, Cypraea, and 
head and foot a t  one end. The greater part of the body is spirally Marginella among the Streptoneura and in various Opistho- 
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branchia (Aplysia) and Pulmonata (Vitrina). The overgrowth of metamorphosis of a gastropod larva. 
the mantle may be complete and the shell is thus internal and As will be seen in the section on Reproduction and Develop- 
degenerate (Lamellariidae and sluglike Pulmonata). Finally, ment, the larva is symmetrical in the early stages of growth, 
the shell may disappear entirely (Titiscania, many nudibranchs, the mouth and the anus lying a t  opposite ends of the body. At a 
Onchidium). This progressive atrophy of the shell occurs in many stage which more or less corresponds with the appearance of the 
groups of gastropods. Although it  may become of advantage to  shell, the anus shifts downward and forward and ultimately comes 

the animal as allowing it  greater to lie below and near the mouth. At this stage the mantle cavity 
freedom of movement, the loss is seen as a small space surrounding the anus. Such coiling as the 
of the shell is to be regarded at  shell may show at  this stage is "exogastric," i.e., the coils are 
least at the offset as an innate situated above the head and away from the foot. Soon, however, 
tendency of the class and prob- the anus, the mantle cavity and the adjacent parts rotate upward 
ably of the molluscan phylum and come to lie above the head and to the right of the latter. The 
as a whole. coils of the shell a t  the same time roll downward and assume an 

The head in the Gastropoda is "endogastric" position, i.e., they lie over the foot and away from 
well developed and clearly de- 
fined from the rest of the body 
to which it is connected by a mo- 
bile "neck." I t  is usually pro- 
vided with sense organs, a snout 
or muzzle and one or two pairs 
of tentacles. The foot is a power- 
ful muscular organ. Usually it  is 
rather elongate and has a flat sur- 

FROM S I R  RAY L A N K E S T E R ,  "TREATISE O N  20. 
face suitable for a creeping gait. 

OLOGY" (A.  e C. BLACK) Notable modifications of the 
F IG.  9.- SECTION T H R O U G H  A T R I -  foot are seen in marine forms 

SHELL % NAT. which dig in sand (Netica, Bullo- FIG. 11.-SIGARETUS LAEVIGATUS ( N A T .  S I Z E ) .  AFTER SOULEYET.  1841 

m o r ~ h a ) .  These gastropods have the foot transformed into a the head. I t  will be seen that there are two movements involved 
"digging-shield" shaped like a snowplow. I n  heteropods and in this reorganization of the larval symmetry, viz., the ventral 
"pteropods," it  is modified for use in swimming. flexure of the intestine and the torsion or rotation of the pallial 

On the posterior dorsal surface of the foot there is in nearly complex up the right side of the body. Though these two changes 
all Streptoneura a solid plate, the operculum. When the anl- may be merged into one in individual development they must be 
ma1 withdraws itself into its shell, this plate by reason of its carefully distinguished. The ventral flexure is found in the Gas- 
position and shape remains applied to the aperture of the shell tropoda, Cephalopoda, Scaphopoda and Lamellibranchia, torsion is 
which it  closes like a lid. The operculum is absent in nearly all hound in the Gastropoda alone. 
the Euthyneura, but certain terrestrial forms such as the Helici- I f  processes of this kind, which occur in the course of individ- 

dae secrete a glutinous or calcareous plate ual development, may be taken to epitomize events which 
over the mouth of the shell when they happened during the evolutionary history of the race, then i t  is 
estivate or hibernate. 

The foot often exhibits along its sides 
a ridge (epipodium) which extends from 
the head to the posterior extremity. The 
epipodium is well developed in theRhipido- 
glossa and often bears appendages and 
sense organs. I t  has been assumed to have 
a common origin with the funnel of the 
Cephalopoda. The head and foot are 
joined to the visceral mass by a narrow 
and highly mobile "neck." The animal is 
attached to the shell by the strong colu- 
mellar muscle, and by the contraction of 

to be inferred that metamor- 
phosis is a summary of changes 
which took place in gastropod 
evolution. Many theories have 
been put forward to account 
for these processes. They agree 
in attributing great importance 
to the influence of the spiral 
shell and the acquisition of a 
flat and elongate sole. I f  i t  is 
true that the Gastropoda are 
descended from animals with 
a simple caplike shell and a rela- 

the latter the animal can withdraw itself : ~ ~ ~ ~ N , " ~ ~ ~ ~ '  YTRLAT1sE O N  tively small foot, then i t  seems 
into the shell. This muscle is inserted into F I G .  12 -HALIOTIS TUBERCULATA likely that, as the shell acquired 
the columella or axial pillar of the shell ( K  N*T. S I Z E )  a tubular shape, it  became neces- 
( 4 .  fig. 9) .  sary to bring the originally posterior anus and associated organs 

The disposition of the chief external into a position in which they would not be covered in by the 
parts having thus been sketched, it will growing shell. Hence the flexure of the intestine, the result of 

PROM MURRAY 
DEPTHS O,AfliL :::::& now be convenient to describe how the which was to bring the anus near the head. But it  plainly could 

( M A C M I L L A N  L T D . )  characteristic gastropod asymmetry is at- not persist in this position, as the elongation of the foot would 
10.-CRESEIS tained. Some details of the internal or- tend to drive it  backward. I t s  rotation up the side of the body, 

ULA. ganization are given below; but it  is neces- until i t  came to lie above and to the right of the head, brought it  
sary at  this stage to  recall the preliminary statement that, while into the most convenient position. I t  is also likely that the change 
some primitive forms are symmetrically organized, the main in the spire of the shell from an exogastric to an endogastric posi- 
parts of the visceral complex (gills, kidneys, etc.) being paired, tion may have influenced the torsional process. Naef assumes 
in most gastropods the organs of the right-hand side .are atro- thbt the animals which gave rise to  the primitive gastropods 
phied or absent in the adult, and that in the Streptoneura the were swimming forms. I n  such a mode of life the exogastric 
visceral commissure is twisted into a figure-of-eight. In addi- spire would be no inconvenience. But with the advent of a 
tion, the spiral winding of the shell and visceral mass has to be creeping habit the heavy, forwardly directed shell could no longer 
accounted for. maintain its position and would fall on one side. This displace- 

Before considering how and in what circumstances this highly ment of the shell would almost inevitably affect the position 
characteristic organization was developed in the course of gastro- of the pallial complex. The position ultimately taken u p  by  the 
pod evolution, it  will be best to describe the main organization and latter may be explained either as  directly due to  the displace- 
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AFTER ROBERT LANKESTER, lLTReATIsE ON ZOOLOGYn ( 1 .  e c. BLACK) "gizzard," the walls of which are lined with teeth or plates. 
FIG. 1 3 .- F O U R  S T A G E S  I N  T H E  D E V E L O P M E N T  O F  A G A S T R O P O D  S H O W -  
I N G  T H E  P R O C E S S  OF T H E  B O D Y  T O R S I O N  

The stomach is usually thin-walled, but i t  is lined with a hard 
cuticle in many genera. I t  has no digestive function other than 

ment of the shell or as an adaptation that placed the pallial and is a narrow, ribbonlike organ consisting of a basal membrane 
complex in a less cramped and restricted situation. It is quite supporting a number of rows of teeth usually arranged i n  two 
uncertain whether the rotation of the shell or growth of the foot symmetrical sets, one on each side of a median tooth. The num- 
was most influential in bringing about torsion. It is likely that ber, arrangement and shape of the teeth are very characteristic 
both contributed. and are of great systematic value as  they serve to  distinguish not 

The foregoing account must not be taken as a description of only the larger groups (sub-classes, orders, 
actual events but of the factors which are likely to  have been etc.) but also genera and species. The 
concerned in producing flexure and torsion. The spiral winding of range in the number of teeth is very wide. 
the shell and the torsion of the viscera are to be carefully dis- I n  some of the Eolids there are only 16 
tinguished, as  they are probably not causally connected. The main rows each with a single tooth. I n  Umbrac- 
process of torsion, a t  least in ontogeny, takes place before the durn, on the other hand, there may be 
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as many as 750,000 teeth. 
On either side of the radula are two 

salivary glands which usually secrete only 

food. 

mucus, though in sundry carnivorous gen- .,,, 
era they contain an acid which dissolves z o o ~ o o ~ ~  (A. s c. BUCK) 

the hard parts of animals which serve as  ~ ~ ~ ; ~ " ; ~ ~ ~ ~ ~ ~ ~ ~ S  O F  

The oesophagus is generally long and tubular and its inner 
wall is thrown into numerous folds. I n  the Stenoglossa it bears 
a characteristic gland, which in Conus and other Toxoglossa con- 
stitutes the "poison gland." The portion of the oesophagus ad- 
jacent to the stomach is sometimes enlarged t o  form a muscular 

spiral winding of the shell and visceral mass is manifest. The that of contaking food which is  being digested. Digestion is 
cause of the actual asymmetry of the internal organs is not effected by the liver and (when present) the crystalline style. 
entirely clear. The twisting of the visceral commissure may be The liver is usually a bilobed organ, the left lobe being larger 
due to  the effect of the torsion; but the atrophy and reduction of than the right in most cases. It secretes a digestive ferment which 
the originally left-hand organs are not a t  first sight referable to is poured into the stomach by two ducts, and it  also has absorp- 

tive and excretory functions. The  crystalline style is a rod- 
shaped structure usually of tough, gelatinous consistency, which 
is either lodged in a special pyloric coecum or lies free in the 
proximal part of the intestine. It is composed of globulin and, 
according to Mackintosh, contains an amylolytic enzyme. 

The intestine is long or short, according as the animal is her- 
bivorous (e.g., Patella) or carnivorous (e.g., Pterocera). I t s  
inner wall is raised into a prominent ridge, the typhlosole. The 
anus usually lies on the right side of the body adjacent to the 
head; but in "detorted" forms i t  
is at the posterior extremity of 
the body. 

Ci rcu la tory  and Respira- 
t o r ~  Organs.-The blood is usu- 
ally colourless and contains amoe- 
bocytes. Haemoglobin is found F n o m  . c n r n e R l o a a \  NATURAL HISTORY" ( M ~ c .  

in the blood of certain species of F;zN)IG -FOUR ROWS OF T H E  
Planorbis and haemocyanin in a V E R M E T U S  ( M A G N I F I E D )  
few genera. The lymphatic tis- 
sue is either diffuse or concentrated in a special gland (e.g., in 
certain Opisthobranchia). The heart is always dorsal in posi- 
tion. I t  is usually i n  front of the visceral mass, but i t  becomes 
posteriorly situated in some of the Opisthobranchia as  the re- 
sult of complete detorsion and the reacquisition -of bilateral 
symmetry. In  the Rhipidoglossa (with few exceptions) it  con- 
sists of a ventricle and two auricles, but even in this group the 

the latter. They have been explained as due to the pressure of the 

sCHitITTE QER z O O L O G I E ~  ( F I S C H E R )  
left auricle is larger than the right. I n  Fissurella alone are the 

into the cavity of the head. A F I G .  1 4 .- D I A G R A M  ILLUSTRATING auricles equal in size. I n  all other Gastropoda there is only one 
proboscis is found in certain T O R S I O N  I N  T H E  G A S T R O P O D  auricle, the left. 
Taenioglossa (e.g., Natica, Copulus), the Rachiglossa and sundry There is a well-developed arterial system in nearly all Gastrop 
opisthobranchs, notably the Gymnosomata, and is usually asso- oda. The venous blood, on the other hand, is carried to  the 
ciated with a carnivorous diet. gills through a system of irregular cavities that extends between 

The mouth leads into the buccal, or pharyngeal cavity, which and among the various organs. From these it  is carried to the 
is furnished in most cases with solid cuticular mandibles and a gills either directly or through the kidney by ~ ~ e a n s  of a "portal" 
tonguelike organ, the radula, which is beset with numerous system. 
rows of teeth and is used for rasping the food. The mandibles Respiration is aquatic in the majority of Gastropoda and is 
are absent in  certain forms-Toxoglossa, Helicinidae, Heterop- usually carried out by gills. The latter are expansions of the 
oda-and are rudimentary in the Rachiglossa. I t  is uncertain underside of the mantle and are primitively feather-like struc- 
whether the mandibles are to be correlated with a vegetarian diet, tures (Ctenidia), a number of delicate vascularized filaments be- 
but they are without doubt absent or rudimentary in many car- ing borne on each side of a central stem in which are situated 
nivorous forms. The radula is secreted in a pharyngeal coecurn, two blood-vessels. By one of these the venous blood is carried 

shell after it has assumed the 
endogastric position. 

I n  the Euthyneura the process 
outlined above tends t o  be 
reversed (detorsion). The  vis- 
ceral commissure is untwisted, 
the anus and pallial complex in 
certain forms are carried to  the 
posterior end of the body, and 
with the loss of the shell a sec- 
ondary symmetry may be at- 
tained. Naef wishes to distin- 
guish between the detorsion of 
the Pulmonata and that of the 
Opisthobranchia and t o  refer 
them to different causes. 

INTERNAL ORGANIZATION 
T h e  A l i m e n t a r y  System, 

The mouth is situated a t  the 
anterior end of the head, which 
is usually snoutlike and bent 
somewhat downward. I n  many 
of the Streptoneura the mouth 
is a t  the end of a proboscis which 
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to the filaments for oxygenation, after which it passes in the organs there are special sensory tracts in various regions of the 
other to  the heart. body which have a less defined and less complex structure. 

I n  mare specialized Gastropoda the gills become comb-like owing The eyes are found upon or at  the base of the tentacles of the 
t o  the suppression of the filaments of one side. There are two head. They are primitively cuplike invaginations with a pigment- 
gills in the more primitive Rhipidoglossa (Pleurotomariu, Fissu- ed retinal layer, which is thus exposed to the sea water. Such 
rella and Hdiotis): I n  all other gill-bearing forms the topograph- simply constructed eyes are seen in the limpets (Docoglossa). I n  
7-1 ically left gill alone persists. 

1 
FROM BRONN, "KLASSEN UND ORDNUNGEN DES 

1 tric. Archaic traits are seen in 
TIERREICHS" certain Rhiaidoglossa. ex.. the 

~ l t h o u ~ h t h e  respiration of the 
Gastropoda is primitively aquatic 
and is of this nature in the larger 
part of the class, several impor- 
tant groups have become terres- 

FROM "CAMBRIDGE NATURAL HISTORY" (MAC- 
MILLAN) 

trial in their habitat and either 
FIG. 17.-THREE ROWS OF RADULA breathe air or are amphibious. 
OF  FASCIOLARIA T R A P E Z I U M  ( M A G -  The consequent modifications of 
N I F I E D )  the respiratory apparatus are 

manifold and even among marine forms the normal gills are liable 
to  curious and rather inexplicable modification. The mantle in 
fact retains to  a surprising degree a generalized capacity for dis- 
charging the respiratory function and for putting forth respiratory 
organs not homologous with true gills. Thus respiration from the 
surface of the mantle may coexist with ctenidial respiration 
(Heteropoda, Acmaea) o r  a true gill may be found along with 
secondarily developed respiratory outgrowths ( S c u d ) .  The true 
gill may disappear and be replaced by numerous secondary out- 
growths (Patella) or there may be no special branchial organs a t  
all, and respiration is effected by the surface of the mantle 
(Lepeta). 

I n  the Gastropoda which have taken to living on land, the whole 
mantle cavity is transformed into a lung. Among certain marine a 

and fresh-water Streptoneura there are sundry genera (Littorina, 
Cerithium, Hypsobia) which are accustomed to live out of the 

FIG. 18.-ALIMENTARY CANAL OF slight differentiaTiOn df of 
T R O C H U S  G I B B O S U S  the ganglia in Pleurotomaria. 

The more primitive Gastropoda are distinguished by the diffuse- 
ness of the system, the various ganglia being separated by fairly 
long commissures. I n  certain Taenioglossa and the Stenoglossa, 
among the Streptoneura, and in the Nudibranchia and Pul- 
monata, the commissures are shortened and the ganglia are con- 
centrated in the head. The visceral commissure is twisted into 
a figure-of-eight in all the Streptoneura and in a few Tectibranchia 
(Actaeolz, Bulla, etc.), but in nearly all the Euthyneura it is 
untwisted. 

The sense organs are eyes, statocysts (organs of balance) and 
rhinophores or osphradia (olfactory organs). In addition to these 
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water for long periods. Their mantle cavity has an incipient lung- "OM LANK'STER' ON zOOLOGY" (A '  '' BLACK) 

like structure, though the gill is still more or less normally devel- FIG. 19.-NERVOUS SYSTEM OF PATELLA 

oped. The fully developed lung is formed by the adhesion of the other Rhipidoglossa the aperture of the cup is still open, though 
mantle edge to the "neck" and the consequent closure of the man- it is very small, and a lens is secreted. I n  most other Gastropoda 

tle cavity which remains in com- the aperture is closed by the approximation and fusion of the 
munication with the outer air by edges of the original aperture, and a double cornea is formed. The 
a small aperture (the pneumo- olfactory function is discharged by the osphradia in  nearly all 
stome) . The pulmonate condition aquatic Gastropoda. There are two of these organs in  such 
has been acquired separately by Aspidobranchia as have two gills and in the Docoglossa, and a 
a t  least three groups of Gastrop single osphradium in the rest of the class. They are situated in 
oda, viz., the Helicinidae among the mantle cavity near the gills or gill and are essentially organs 
the Rhipidoglossa, the Cyclosto- for testing the respiratory quality of the water. I n  structure they 
matidae among the Taenioglossa may be described as ridges of ciliated epithelium. I n  terrestrial 
and the Pulmonata among the 
Euthyneura. 

T h e  Nervous System.-EX- 
cept in certain parasitic forms 
the nervous system is well devel- 
oped. I t  consists of nerve cords, 
ganglia connected by commis- 
sures and sense organs. The vari- 
ous ganglionic centres and com- 
missures are those found in other 
molluscs, viz., cerebral, pleural, 
pedal, Visceral and stomatogas- 

FROM LANKESTER. "TREATISE ON ZOOLOGY" (A. & C. BLACK) 

FIG. 20.-NERVOUS SYSTEM OF G O N I O D O R I S  

gastropods the osphradia are replaced by rhinophores which are 
borne on the tentacles. The organs of balance (statocysts) are 
hollow vesicles lined with ciliated epithelium in which sensory 
cells occur. They contain hard concretions (statoliths) which 
impinge on ciliated endings of epithelium and transmit stimuli 
to  the sensory cells. Statocysts are found in the foot in  creeping 
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forms; but are sometimes nearer the cerebral ganglia. 

Coelom, R e n a l  and Reproduc t ive  Systems.-The coelom 
is represented by the pericardium, kidneys and, theoretically, by 
the reproductive gland. The latter, however, is a more or less 
solid or acinous gland, and the cavity from the walls of which 
at is developed is obliterated in the adult. The kidneys are 
paired in all the Aspidobranchia, except the Neritacea. In the 
latter and all other Gastropoda the right-hand kidney is aborted 
and, a t  least in such a form as Viviparus, in which its develop- 
ment has been studied, transformed into part of the generative 
duct. 

The functional kidney communicates with the pericardium by 
a ciliated canal. 

I n  all the Gastropoda the gonad or reproductive gland is un- 
paired. In  certain Aspidobranchia it opens into the reno-peri- 
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R E C E P T A C U L U M  SEMINIS 
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G E N I T A L  A T R I U M  

PROM MEISENHEIMER,  " DIE WEINBERGSCHNECKE" 

FIG. 21.-REPRODUCTIVE ORGANS OF HELIX POMATIA 

cardial canal, as in some of the Lamellibranchia, or into the kid- 
ney itself, which thus acts as a gonaduct. In  the Neritacea and 
all other Gastropoda there is a separate gonaduct. 

The sexes are separate in the Streptoneura with the exception 
of a few genera, which include certain parasitic forms. Sexual 
dimorphism is only slightly marked. The male duct ends in a 
penis which is developed at  different points a t  the anterior ex- 
tremity of the body. The female system in certain groups ex- 
hibits accessory organs and in the forms in which the eggs are 
incubated in the maternal body there is a brood pouch. The 
Euthyneura are hermaphrodite and the gonad is an ovo-testis. 
I n  the more primitive Euthyneura the gonaduct passes both the 
eggs and spermatozoa to the exterior. By various stages a more 
specialized condition is a,ttained in which the male and female 
ducts are separated and acquire separate openings (diaulic con- 
dition). In  the stylommatophorous Pulmonata these are sec- 
ondarily joined together. Certain Nudibranch~a are "triaulic," 
z.e., they have three genital orifices, the female duct being sub- 
divided into vaginal and oviducal conduits. Accessory glands and 
organs are a marked feature of the Euthyneura. The latter are 
usually protandric hermaphrodites, i.e., the spermatozoa come to 
maturity before the ova. Self-fertilization is not unknown, but 
usually one individual is fertilized by another. I t  is worth noting 
that in one or  two cases (Patella, Crepidula) among the Strep- 
toneura a change of sex may take place in the same individual 
and that in  sexually differentiated forms hermaphrodite individ- 
uals are occasionally found (Acmuea, Lottia, Ampullarius, Conus). 
Parthogenesis (development of the ovum without fertilization) is 
known in one case (Paludestrina jenkinsi) . 

REPRODUCTION AND DEVELOPMENT 

Breeding Habits,  Oviposition, etc.-The breeding habits of 
very many Gastropoda are unknown and in few cases is the life 
history from fertilization onwards known in all its details. 

In certain primitive Streptoneura the eggs are fertilized ex- 
ternally in the sea water; but in most members of the class the 
male has a penis and fertilization is internal. The courtship of 
certain land snails has been carefully stud- 
ied, and as an example the complex be- 
haviour of the Roman snail (Helix poma- 
tia) which has been described by Meisen- 
heimer should be studied. I n  many land 
snails courtship is usually accompanied 
by some act of violent stimulation, usually 
by means of a calcareous pointed rod (the 
dart) secreted in  part of the male repro- 
ductive system. 

The eggs are usually laid soon after fer- 
tilization. They are either deposited singly 
(Haliotis, Gibbula, Paludestrim) or in 
clusters which sometimes form an elabo- 
rate "nidus." This may be a simple gelati- 
nous mass (Lymmea) or a ribbon (certain 
Opisthobranchia) or a series of horny cap- 
sules each containing many eggs may be 
accumulated in a mass or strung together 
as a sort of "roulette" (Rachiglossa). The 
capsules in the latter are formed by a spe- 
cial gland of the foot, a lengthy operation 

-lasting many days. Certain Streptoneura MEISENHEIMER,  WEIN.  

attach their eggs to the external surface of BE"""HNECKE' 

their own shells or those of their neigh- ~ ~ M ~ A ~ ~ ' ~ ~ ~ , ~ ~ ~ l X  

bours (Paludestrina, some species of Theo- 
doxus, Capulus) or deposit them inside the shell (Vermetus). 
Ianthine secretes a gelatinous raft on the under surface of which 
the eggs are suspended. Most of the land snails lay their eggs in 
holes underground. These are enclosed in a gelatinous envelope 
(Limax) or in a calcified shell (Helicidae). Certain Bulimulids 
lay eggs with calcified shells, 2-3 cm. long, resembling those of 
birds. 

The habit of carrying the eggs on the shell may be perhaps 
considered as a prelude to more definite and protracted care of 
the young. Vermetus, as has been pointed out, carries the 
eggs inside the aperture of the shell and certain species of Li- 
bera (a pulmonate) places its eggs in the umbilicus of the shell 

and covers them over with a se- 
cretion rather like an epiphragm. 
There are, however, a good 
many viviparous or ovovivipa- 
rous gastropods, Viviparus, Ty- 
phobia, a certain species of M e l ~  
nia, and sundry pulmonates in- 
cubate their eggs in the terminal 
part of the oviduct (uterus), 
while in Tanganyicia and Me- 
lania episcopalis there is a special 
brood pouch which is separate 

FROM ANIMALS OF ALL COUNTRIES'  (HUTCH- 
from the oviduct. 

INSON 5 PERIODICALS) The number of eggs varies ac- 
F r, 23 -EGG CAPSULES OF BUS Y-  cording to the mode of life and 
C O N  ( A B O U T  1/6 NAT. SIZE)  oviposition. h r p u r a  lapillus (the 

dog whelk) deposits up to 150,ooo eggs in its capsules and sundry 
species of Do& lay as many as 600,ooo. I t  should be noted that 
in those Rachiglossa which form capsules containing many eggs 
some of the latter are devoured by those embryos which emerge 
first. Intrauterine cannibalism has been recorded in the pulmonate 
Lzmicolaria. The Pulmonata do not as a rule lay as many eggs 
as the Streptoneura and Opisthobranchia. Helix arpersa deposits 
up to I00 

Development.-Although the Gastropoda display very con- 
siderable variation in the adult form, the cleavage of the eggs is 
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more or less the same in a11 the cases in  which it  has been studied. 
Such variation as may have been observed is due to variation 
in the amount of yolk. 

In  all Gastropoda which have been so far studied cleavage is 
total and of the type known as spiral. The egg divides into two 
and then into four cells which are either equal in size (Patella) 

or approximately equal. A third 
division then cuts off four small 
cells (micromeres) from the four 
original cells (macromeres). 
There are now eight cells con- 
sisting of a "quartette" of micro- 
meres and the four larger macro- 
meres. The next division gives 
rise to  16 cells, viz., four more 
micromeres, which are given off 
from the macromeres (second 
quartette) and the products of 
the sub-division of the first quar- 
tette of micromeres. Division 
proceeds in this way until a cap 
of numerous micromeres is found 
lying on top of the four macro- 
meres. I n  Patella, in which the 

BY C O U R T E S Y  O F  P. W. B O N D  

F I G .  24.- EGGS O F  THE AMPHIB- 
development is well known, the 

IOUS SNAIL ( A M P U L L A R I U S )  embryo is a t  the 32-cell stage 
radially symmetrical. On the at- 

tainment of the 64-cell stage this is replaced by bilateral sym- 

by ectodermal invaginations which constitute the ureters. The gill 
appears as a series of folds in the wall of the mantle cavity. The 
germ cells seem in the first instance to be budded off the peri- 
cardial wall and subsequently form a spherical vesicle, the  gonad. 
The kidney of the originally left-hand side forms part of the 
genital duct. The origin of the mesoderm in Viviparus has been 
the subject of controversy. (See E. W. MacBride, Text Book of 
Embryology.) 

The account of larval development and,organogeny given above 
is founded very largely upon the 
study of Viviparus, but  i t  prob- 
ably represents the course of 
events in many other gastropods. 
Departures from this develop 
mental history are mainly of sec- 
ondary importance, and are due, 

BY COURTESY O F  P. W .  B O N D  for example, to the development 
FIG. 26.- EGG CAPSULES OF COM- of special larval organs (e.g., the 
M o N  WHELK (ABOUT % NAT. SIZE)  cephalic vesicle and ''podocyst" 

of Stylommatophora), and the presence of a larger amount of 
yolk than is usual. The velum is suppressed in oviparous and 
viviparous forms; but traces of it  can be seen in certain of the 
latter (Cenia, some of the Pulmonata). In  certain highly modi- 
fied pelagic larvae the velum is drawn out into extensive lobes 
(e.g., in that of Dolium). 

metry. Owing t o  certain features of the mode of cleavage, it is 
possible to trace the "lineage" (developmental history) of individ- 
ual organs back to individual cells or quartettes produced by very 
early cleavage. This type of research has been a very fruitful source 
of embryological knowledge, but can only be summarily mentioned 
here. The micromeres give rise to the ectoderm and its deriva- 
tives, the macromeres to endoderm and mesoderm. In  Patella 
gastrulation is by epibole (overgrowth) of the macromeres by 
the micromeres. At the end of 24 hours the embryo, which up 
till now has been contained in an egg membrane, escapes and be- 

DISTRIBUTION AND NATURAL HISTORY 

r 

1 
AFTER H E N K I N G  I N  "BERICHTE" ( N A T U R P O R -  

The  Gastropoda have practically a world-wide distribution and 
are found in the sea, in  brackish and fresh water and on land. 
Marine gastropods occur in all seas. I n  high latitudes they live 
in the bays and fjords of the Antarctic continent (e.g., in the 
Ross sea, 77' S.) and off the northern coasts of Greenland and 
Franz Josef Land. Exactly how far north they occur is uncertain; 
but in  all probability they range right across the north Polar sea. 
The exclusively marine gastropods are limited in their distribution 
by salinity and other environmental factors. But, though it  is 
true that the life zones that prevent them from invading fresh 
water and land interpose a strict barrier to  their invasion of those 
habitats, there are certain groups which are intermediate between 
truly marine gastropods and those which habitually live in fresh 
water and on land. The common periwinkle (Littorina littorea) 
can tolerate very protracted exposure to air and the estuaries of 

most great rivers contain certain 
forms which can endure daily 
and seasonal changes of salinity, 
etc. Similarly, among terrestrial 
and fresh-water gastropods there 
are forms which are of wide 
tolerance and live indifferently 
in  water or on land, either being 
structurally adapted, as  in the 
case of the lung snail (Ampul- 
larizcs) which lives in swamps, 
and has both a gill and a lung, 

M A C B R I D E  #TEXT BOOK OF EMBRYOLOGY" (MAC. Or having a more or less gen- 

gins its free-swimming period as  
a trochophore larva. I t  is more 
or less spherical and surrounded 
by a girdle of long cilia (the 
prototroch) developed from spe- 
cial trochoblasts. 

The gut is now developed, the 
endodermal cells dividing to 
form the stomach and the mouth 
and anus arising as ectodermal 
invaginations. Dorsally, a thick- 
ened plate of cells gives rise to  
the shell gland, the foot is indi- 
cated by two slight prominences 
on either side of the mid-ventral 
line, and the mesoderm bands are 
now formed. 

Enlargement of the prototroch 

STOMADAEUM 

ME-DERMAL 

SHELL GLAND 

S C H E N D E  G E S E L L S C H A F T )  
to form the velum and the growth 

F I G .  2 5 .  - PALUDESTRINA ULVAE of the foot characterize the veli- 
CARRYING EGGS COATED OVER BY ger stage. The metamorphosis of 
A LAYER OF S A N ~ - G R A N U L E S  the larva has already been de- 
(ABOUT S/I NAT. SIZE) scribed. 

The detailed development of the individual organs is not very 
well known in marine molluscs. We owe the bulk of our knowl- 
edge on the subject to the studies of Raphael Slidell von Erlanger, 
James L. Drummond and C. Tonniges on Viviparus, the pond 
snail (originally called Paludina). The ganglia of the nervous sys- 
tem arise as thickenings of the ectoderm which subsequently be- 
come joined together by connectives. The statocysts and eyes are 
ectodermal invaginations. The pericardium originates as a hollow 
in the mesoderm and the heart is first seen as a vesicle project- 
ing down from the dorsal wall of the pericardium. The kidneys 
are tubular extensions of the pericardial cavity; they are joined 

M I L L A N )  

F I G .  27.-LATERAL VIEW O F  YOUNG 
eralized adaptability (ceryain 

TROCHOPHORE LARVA OF PATELLA 'pecies of L~mnaea) .  Hesse re- 
COERULEA ( M A G N I F I E D )  cords that an exclusively terres- 

trial Pulmonate (Lauria cvlifi- 
dracea) has taken to living in springs in certain parts  of ~ e r -  
many. 

The majority of the Streptoneura are marine, but the Helicinidae 
among the Rhipidoglossa, the Cyclophoridae and Cyclostomatidae 
among the Taenioglossa have become terrestrial. The members 
of the genus Theodoxus (Neritina) are the only Rhipidoglossa 
that have invaded fresh water; but many groups of Taenioglossa 
inhabit the latter, viz., the Viviparidae, Melaniidae, Ampullariidae, 
Valvatidae, etc. The Stenoglossa are exclusively marine. Among 
the Euthyneura the Opisthobranchia are likewise a marine group. 
The Pulmonata are mainly terrestrial, though certain large fam- 
ilies (Planorbidae, Lymnaeidae) live in fresh water, and a few 
(Amphibola, Siphonaria) are marine or littoral (Auriculidae). 
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The horizontal distribution of marine gastropods can only be 

treated very summarily here. I t  is sufficient to say that certain 
main distributional areas can be recognized which have their 
peculiar and characteristic faunas, the latter being composed of 
genera and species which are 
either restricted to those areas 7 
or are more frequently found 
there than elsewhere. For ex- 
ample, in the region between 
Delagoa Bay and Cape Agulhas, 
which we may regard as the 
South African marine province, 
are found the following genera 
which occur nowhere else: Abys- 
sochrysos, Jefireysiopsis, Alcira, 
Cynisca, Neptuneopsis and Alex- 
andria' Furthermore, 

P R O M  U I \ N ] M A L S  O F  A L L  C O U N T R I E S "  ( H U T C H-  
Terebra, Ancilla, Patella, Mztra I N s O ~  s P E R I O D I C A L S )  

and ~urr i te l la ,  though they occur FIG. Pa.-SHELL-MASS OF VER-  

in other parts of the urorld, are M E T U S  S P I R A T U S ,  A SESSILE GAS- 

in this region very richly repre- TROPOD '" NAT' 'IZE) 

sented in species, so t h a t  south Africa may rightly be considered 

The forms which have so far been considered are those which 
in adult life live permanently on the sea bottom. The larvae of 
very many of these are floating organisms which form part of the 
marine plankton until they metamorphose into the adult condition. 
There are, however, three groups and some isolated genera of 
Gastropoda which permanently live floating off the bottom. 
These are the Heteropoda, an interesting group of Taenioglossa, 
some of which are curious, highly modified creatures, and the 
Thecosomata and Gymnosomata. The last two groups, which 
are sometimes erroneously united into a 
single group called Pteropoda, form a very 
large part of the minute plankton of all 
seas. More than 4,000 specimens of Lima- 
cina helicina were obtained by the "Terra 
Nova" in a single haul in McMurdo Sound 
(antarctic). The purple snail Ianthinu, 
which secretes a gelatinous float for its 
eggs, and the nudibranchs Phyllirrhoe, 
Glaucus and Scyllaea, are similarly pelagic, 
while several tectibranchs such as Aplysia 
and Tethys are modified for swimming, 
though they seem to keep near the bot- 

the metropolis of these genera. tom. m 
The range of individual species is, as in  other groups, limited Fresh-water Gastropoda are omnipresent. F ,  G, JO,-SCAPHANDER 

to special areas: but ambiguity as to the precise limits of species They are found in high tarns in the Hima- L I G N A R I U S  ( A  B o u T v2 
makes it difficult to define-thise areas with exactness in any par- layas, where Lymnaea hooker; has been NAT. SIZE). AFTER SARS, 
ticular case (see SPECIES), while our ignorance as to the oppor- taken a t  a height of more than 18,000 ft. 
tunities for  dispersal and of the physiological constitution and above sea level. Aplecta hypnorum reaches as far north as 73" N. 
reactions of individual species usually make it  impossible to state in the Taimyr peninsula. The most characterist'ic and widely spread 
to what extent the range of species is the expression of a definite fresh-water Gastropoda are members of the Viviparidae, Melaniidae, 
constitutional peculiarity. Theodoxus, Lymnaea and Planorbis. They occupy a great variety 

The vertical distribution of marine Gastropoda shows a broad of habitats-not only rivers, lakes, streams and smaller stretches 
grouping of genera according to the preference of special habitats. of water, but also hot springs, torrents, the "trickles" down the 
At the landward limit of marine condi- faces of cliffs and marshes. They also invade cattle troughs, 
tions and often beyond the high-water irrigation ditches, water mains and cisterns. As in the case of 
mark of spring tides are found semi- marine Gastropoda, there is some uncertainty as to the precise 
terrestrial forms, such as the Littorinidae. range and exact habitat of individual species, though in particular 
Well up to'high-water mark forms like the areas the habitat of certain species is fairly well defined. Viviparus 
marine Pulmonate Siphonaria are found, viviparus, the common river snail of the British Isles, prefers 
while the limpets (Patellidae) range up to slowly-flowing rivers and canals; Valvata macrostoma is usually 
the same level. Between tide marks (lit- found in marshes and ditches. Pilsbry and Bequaert record the 
toral zone) are found the Fissurellidae, fact that Lymnuea natalensis undussumae, Physop:;~ africana, and 
ormers (Hdiotis) , Onchidium, the top shells certain species of Planorbis prefer open shallow pools of small 
(Turbo) and dog whelks (Purpura), as size. Certain great river systems are occupied by characteristic 
well as those which ascend further beyond genera. For example, species of Cleopatra and Lanistes are 
the reach of maritime conditions, such as peculiar to the Nile drainage area. Other genera are practically 
the Littorinidae. Farther down the strand cosmopolitan, such as Viviparus and Lymnaea. 
in the shallow water of the Laminarian The Gastropoda which live on land are not so tolerant of ex- 
zone occur a great variety of forms, no- ternal conditions as are certain other groups of terrestrial inverte- 
tably the Nudibranchia. Adaptation to a brates. In  Spitsbergen, which on account of divers adverse fac- 
particular kind of bottom is here of great tors (low winter temperature, etc.) does not sustain a very. 
importance. Burrowing forms, like Sinunz, large and varied animal population, there are no land Mollusca 
Natica, Cypraea and Bullia are more fre- at all, though there are a number of Collembola, Diptera, spiders, 
quently found in sand, while the less ac- mites and other invertebrates. 
tive creeping forms keep to fronds of Extremes of temperature do not as a rule limit the distribution 
Laminaria and other seaweeds, the sur- of land Gastropoda. Lack of moisture and of lime in the soil on 
face of algae, smooth rocks, and the like. ~ ~ ~ ~ 1 K ~ 9 ' ~ ~ ~ ~ ~ ~ ~ ~ ~ I A  which they live appear to be the most important factors in pre- 
Vermetus, which is a sessile gastropod with vAa,As, i rs ,  A venting their spread. In  tropical countries lack of shade and 
an uncoiled shell, forms irregular masses GASTROPOD s H O W  I N G suitable places for  concealment from excessive heat and light act 
on rock and coral. -Eulima and other par- LONG P R o B o S C ~ S  in a similar way. AS a rule they are not found plentifully on 
asitic forms are found on the external surface or in the body cavity "acid" soils. Alkins and Lebour found that of 27 species, 2 0  were 
of starfishes and also in Holothuria. Magilus and Coralliophila found on rather alkaline soils (pHg.o), 14 tolerated rather more 
burrow into corals. From the shallow waters downward the gas- alkaline soils (pH8.0), while only four were found on acid soil 
tropod fauna becomes more sparse. The late W. H. Dall, in his (pHs). They are likewise poorly represented in deserts and other 
report on the marine Gastropoda, obtained by the "Blake" in the dry habitats, although they are not necessarily absent from the 
gulf of Mexico and the Caribbean sea, gives the following num- latter if there are opportunities for burrowing and a plentiful 
bers of shallow and deep-water forms: Littoral species, 280; dewfall. 
species found doan to the edge of the continental shelf (about Apart from these limitations the terrestrial Gastr~poda are al- 
IOO fathoms) 222; deep water species, 83. Among typical abyssal most world-wide in distribution. A slug Anadenus is found at 
genera are Mangilia, Margarita and Pleurotoma. The greatest 17,000 f t  in the Himalayas, and Chronos sublz?nis was taken at  
depth from which a gastropod has been taken so far is 2,845 more than 16 ooo f t  on Mt. Carstensz in New Guinea Land snails 
fathoms (U.S.S. "Albatross" off the coast of Peru). and slugs are found in well-vegetated areas, e.g., woodland, pas- 
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MANTLE-CHAMBER 

CTENIDIUM (GILL- 

RECTUM AND ANUS 
RETRACTOR MUSCLE OF FOOT 

RENAL ORGAN 
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MOUTH ODONTOPHORE 

MESOPODIUM 

AFTER SOULEYET IN LANKESTER, -TREATISE ON ZOOLOBY" (A. a C.  BLACK)  

FIG. 9 1 . 4 X Y G Y R U S  KERAUDRENI (MAGNIFIED)  

tures, hedges and banks, jungle, among mosses and lichens and in 
more arid situations such as cliff faces, rocks and sand dunes. 
They burrow underground, climb trees and invade houses. 

The means by which land Gastropoda are dispersed act rather 
more slowly than those by which marine and fresh-water forms 
are carried about. As a result, land snails and slugs are more 
localized in their distribution. Extreme cases of such restricted 
distribution are seen among the Achatinellidae (tree snails) of 

I 

?ROY LANKESTER, "TREATISE ON ZOOLOQY" (A. a C. BLACK) 

FIG. 92.- FEMALE J A N T H I N A  WITH EGG FLOAT 

the Hawaiian Islands and the Partulas of Tahiti. Many species 
of these groups are restricted to single valleys or ridges, and well 
marked mutational forms are even said to be restricted to  a 
single tree or group of trees. 

On the other hand, given suitable conditions, dispersal may be 
to  a certain degree facilitated by their habits and constitution. 
Bartsch has pointed out that the Cerions of the Florida Keys, 
etc., which can live for four days in sea water and have the habit 
of fixing themselves to  dead wood during estivation, have probably 
been transported from island to island after hurricanes which 
have washed away such timber from the low-lying coastal regions 
which the Cerions inhabit. The chief continental areas of the 
world are each characterized by a number of peculiar families 
and genera, and certain deductions as to former land connections 
between such areas may be made. Thus the Achatinidae, Dor- 
casiidae, Limicolaria, Burtoa, etc., are exclusively found in Africa 
and the Bulimulidae, D r y m e u s  and Borus, in South America. 
Among the land Mollusca of South America, however, are repre- 
sentatives of the Stenogyridae, a family characteristic of African 
fauna, and conversely there are Bulimulus-like genera in Africa. 

Habits, etc.-The greater number of Gastropoda are passive 
animals of relatively small size and limited powers of locomotion. 
Usually increase of activity is associated with the carnivorous 
habit. Their inertia and lack of mobility are compensated by 
the shell, their more or less obscure appearance and secretive 
habits, which are their chief defenses against enemies. Among 
marine forms the great power of adhesion manifested by the 
foot prevents them from being washed away to unfavourable 

ground. On land the habits of burrowing and entering crevices, 
of estivation and hibernation are safeguards against climatic 
excess. Protection against drought is of great importance for 
animals which require much water. The shelled terrestrial forms 
are protected against desiccation, and in addition many have the 
faculty of secreting a covering (the epiphragm) to the aperture of 
the shell after they have retired into the iatter. The naked forms 
die very quickly if exposed to very dry air or strong sunlight. 
Both shelled and naked forms tend to secrete themselves in the 
daytime and to emerge in the evening or during rainy spells. 

Apart from the dependence upon certain necessary external 
conditions Gastropoda seem to be adaptable animals and pe- 
culiarly tenacious of life. There are well-authenticated records 
of land snails which have lived for years without food. 

Marine and terrestrial Gastropoda have to contend with other 
hostile forces besides the physical factors of their environment. 
Marine Mollusca are preyed upon by a variety of enemies. As 
eggs and larvae they are eaten by very many vertebrate and in- 
vertebrate animals. Fish and sea birds feed on them in the adult 
state and whales consume large quantities of the planktonic 
forms. Birds, carnivorous beetles and small mammals such as 
rats and mice, take a heavy toll of land snails. Ducks, geese and 
water beetles feed on pond and river snails. 

The Gastropoda are vegetable eaters, carnivores or live on 
organic debris of all kinds. Most Aspidobranchia and Taenio- 

glossa feed on plants, the marine forms 
browsing on algae. Natica, the Lamel- 
lariidae, and the Heteropoda are, however, 
carnivorous. Natica preys on lamelli- 
branchs, through the shells of which it 
bores by means of an acid secretion. Cap- 
tain F. Davis found that the clam Spisula 
elliptica is persistently preyed upon by  
Aratica alder; on the Dogger Bank, about 
88% of the clams taken on certain hauls 

FIG. 3 3 . - H E L l X  P O M A -  having their shells bored by their enemy. 
SHELL EP1-  The sessile Taenioglossa, like Vermetus, 

PHRAGM ( A B O U T  NAT. 
SIZE) are plankton-feeders. The Stenoglossa are 

mainly carnivorous and prey upon other 
molluscs, or else they feed on carrion. Among the Opisthobranchia 
the Eolids feed on hydroids, the stinging cells (nematocysts) of 
which are retained and stored in the dorsal papillae, from which 
they are discharged when the animal is attacked. The majority of 
the land Pulmonata feed on green plants, fungi, lichens or vege- 
table debris. The snail slug (Testacella) feeds on earth worms, and 
Glandina, Oleacina and the Streptaxidae are similarly carnivorous. 

Commensalism is not of such frequent occurrence among 
Gastropoda as it is among Lamellibranchia. A certain number of 
Taenioglossa are ectoparasitic (Stilifer, Thyca, etc.), and endo- 
parasitic (Entocomcha, Entocolax) upon echinoderms. T h e  only 
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other animal that has so far been recorded as being the host of a 
gastropod is the stomatopod crustacean Gonodactylus chiraja, 
which harbours Eptstethe gonodactyli. In  their turn gastropods 
serve as hosts for parasites of various kinds. Certain trematode 
worms pass part of their life-cycle in marine and fresh-water 
gastropods, and in two cases the association is of serious conse- 
quence to man. The effect of these parasites on the snail is 
sometimes disastrous. The author of this article found a high 
percentage of a small gastropod Paludestrina ventrosa castrated 

F I G .  84 . -NATICA J O S E P H I N I A ,  DRILLING A CLAM ( A B O U T  S/r NAT. S I Z E ) .  
AFTER ANKEL.  1938 

by a trematode which had invaded the reproductive organs of its 
host. Infection by such parasites is probably high when the 
parasite passes the rest of its life-cycle in  a vertebrate host which 
preys on the gastropod, as in the case of sea birds which feed on 
small water snails in tidal ditches. Certain dipterous flies are 
parasitic on land snails and several kinds of mites are found on 
the latter, though it is uncertain if they are actually parasitic. 

The Gastropoda are protected, as has been stated above, from 
the attacks of enemies by passive means (their shell and retiring 
habits). The shell, however, is not always an adequate safeguard 
from assault. Carnivorous beetles thrust their heads into the 
aperture and drag the inmate out. Boettger produced some very 
interesting and suggestive observations on the relation between 
attacks of this sort and the development of projections from the 
sides of the shell aperture in certain land snails (Otale) which 
are attacked by carabid beetles. Whether the colour-pattern and 
sculpture of the shell, which is often very elaborate, are of any 
protective value is uncertain at  present. Observations upon the 

F R O M  K ~ K E N T H A L ,  " H A N D B U C H  DER Z O O L O G I E , "  BY P E R M I S S I O N  WALTER D E  G R U Y T E R  & CO. 

FIG. 35.- TESTACELLA EATING A N  EARTHWORM 

destruction of the common hedge snails (Cepaea) seem to show 
that birds do not discriminate between the banded and the un- 
banded varieties of C. hortensis and C. nemoralis. Few positive 
instances of protective or warning coloration are known, as the 
habits and enemies of the animals concerned are so imperfectly 
studied. Various species of Cochlicella certainly resemble the 
seed pods of the plant on which they mainly feed, and certain 
Clausilias are sufficiently like leaf buds; but it  is difficult to de- 
cide if these resemblances are more than fortuitous. Sundry 
marine forms which feed on holothurians and tunicates resemble 
these animals in  colour; but again the protective value of the 
resemblance is uncertain. Strombus pugilis, as indicated by its 
name, and other members of the same family, defend themselves 
by active blows dealt with the foot, to which the sharp-edged 
operculum is attached. An aggressor (such as a shell collector) 
may receive a deep wound. 

PALAEONTOLOGY AND EVOLUTION 
A great deal is known concerning the fossil remains of gastro- 

pod shells; but unfortunately we know practically nothing about 
the internal structure of extinct members of the class. The status 
of many interesting and important fossils cannot therefore be 
satisfactorily discussed in terms of the classification usually 
employed. 

The earliest undoubted gastropod remains found in the Lower 
Cambrian (Olenellus) beds include spirally-coiled shells (Raph- 
istoma) and others which are cup-shaped 
(Scenella, Palaeacmaea). The latter are 
usually treated as representatives of the 
Docoglossa (limpets) which, owing to the 
presence of a spiral protoconch (embry- 
onic whorl), must be considered as de- 
scended from spiral ancestors. I n  some- 
what later Cambrian horizons are found 
undoubted gastropod shells of a plano- 
spiral (nautiloid) shape (Cyrtolites, Bel- 
lerophon). These were actually regarded 
as nautiloids by Deshayes and placed by 
him in the Cephalopoda. They are now 
held to be gastropods and have been com- ER:,M,E,',S:,",","IMeRs *'IE 

pared with the pelagic Taenioglossan At- F I G 38 . -OVIPOSITION 
lanta. The slit a t  the edge of the shell- O F  HELIX P 0 M A T  1 A 

aperture comparable with that found in the (ABOUT lh NAT. =IZE)  

rhipidoglossate Pleurotomaria, a genus which appeared in the 
Silurian (possibly in  the Cambrian), justifies the inclusion of 
Bellerophon among the Rhipidoglossa rather than the Taenio- 
glossa. Nevertheless, the similarity of their shell to that of the 
pelagic Atlanta suggests that they were of a swimming or float- 
ing habit and gives some support to  the theory of Naef that the 
profound changes in symmetry and general organization that 
mark off the Gastropoda from the rest of the Mollusca were due to  
or associated with a change of habit, the floating pelagic life being 
abandoned for one spent creeping about on the sea bottom. We 
have, however, no grounds for believing that the Cambrian Bel- 
lerophontidae represent the most primitive grade of gastropod or- 
ganization. I n  short, neither from these nor any other Cambrian 
genera do we obtain any clue as t o  the structure of the primitive 
Gastropoda. 

Along with the undoubted Rhipidoglossa (Aspidobranchia) 
above described there are found gastropods which are usually 
held to be representatives of the Pectinibranchia. Stenotheca 
seems to be related to the taenioglossan Capulus, and the modern 
Pyramidellidae are traced to other Cambrian forms. 

The Streptoneura are thus well represented in the oldest fos- 
siliferous rocks. I n  lower and upper Silurian times they increased 
and many families still flourishing appeared a t  that epoch, e.g., the 
Scalaridae, the Capulidae and Turbinidae. Many groups of 
Rhipidoglossa now extinct reached their developmental climax in 
mid-Primary times. The Pleurotomariidae, represented a t  the 
present day by four very rare species, numbered several hundred 
species. 

Undoubted Euthyneura do not appear until the Carboniferous, 
when tectibranchs like Actaeon, etc., are found. With this fact in 
mind, it  is necessary for us to consider briefly one of the most 

F R O M  A. v. ZITTEL, " G R U N D Z U G E  D E R  PALAEONTOLOGIE- 

FIG. 37 .- SHELL O F  A CAMBRIAN BELLEROPHON 
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puzzling series of rossils that have been found in Primary rocks. The shells of Gastropoda have been put to a v a r i d y  of uses by 
For a long time certain tubular shells resembling somewhat those the different races of mankind. The mother-of-pearl obtained 
of Pteropods have been known from Cambrian strata. They from large specimens of Turbo and Haliotis is imported into 
have variously been interpreted as thecosomatous ~ t e r o ~ o d s ,  as Europe for button-making, inlaying and sundry articles of virtu. 
cephalopods and tubicolous annelids. Broili (in the last edition Among native tribes shells are put to  many uses. Those of 
of Zittel's Grundziige der Palaontologie) retains them in the Cypaea  moneta (the money cowry) are used as  currency in 
Gastropoda as an enigmatic class, the Conularida. I n  1911 Wal- Africa and elsewhere, and other species of Cypraea are reserved 
cott, in  describing the Cambrian fauna of the Burgess shales as ornaments for kings and chieftains in  the Pacific islands. The 
(British Columbia) figured a species of left-handed chank (Turbinella rapa) is used in the ritual of the 
the genus Hyolithes, B. carinatus, in god Vishnu in India. Trumpets are still made from Triton shells 
which are seen structures somewhat re- in Africa and the East, just as they apparently were among the 
sembling the fins of pteropods. I t  is not early inhabitants of the Mediterranean. The natives of Central 
easy, however, to  accept these structures Africa use the large shells of various species of Achatitza as 
as indicative of fins like those of thecoso- drinking vessels and salt containers. 
matous pteropods, and as the shells of The rock whelk (XIurex) is no longer fished i n  the Mediterra- 
these forms are not in themselves suf- nean for the sake of the dye which was used in preparing "Tyrian" 
ficient clue to  the identity of the animals purple; but other species of the muricids and of Fasciolaria are 
it  is better to  accept Broili's verdict. still employed for obtaining dye by various native races. 
Nevertheless, if these remains are subse- Gastropoda are obnoxious to  man in at  least two important 
quently proved to be those of pteropods, connections. Considerable damage is done to crops by slugs and 
and if the hiatus in time between their land snails. A small snail Zonitoides arboreus causes sugar-cane 
appearance and that of the other Opistho- root disease in  Louisiana. Marine gastropods are  less obviously 
branchia is not merely due to  the imper- IAN 'NsTITuTs obnoxious to man, but one a t  least has proved itself a trouble- s' - RyoL'THEa some pest of oyster beds. This is the American slipper limpet fection of the geological data, then we CARINAT& 
shall be driven t o  one of the two very (Crepidula fornicate), which was accidentally introduced many 
interesting conclusions. I t  will be necessary to assume either that years ago into European waters and which has since then multi- 
the Thecosomata were developed directly from the primitive plied excessively and overruns the oyster beds. A more disastrouc 
streptoneuran stock and are not from the Opisthobranchia, as is work is done by those fresh-water gastropods which harbour para- 
usually believed, or that the Cambrian Thecosomata have nothing sites harmful and even fatal to  man and one of his more valuable 
to do with modern "Pteropoda," but represent an early essay in domestic animals. (a)  I n  the Middle East, i n  Japan, various 
pteropod-like specialization. parts of Africa and in South America and the West Indies, species 

The Pulmonata first appear in the Carboniferous. Anfhracopupa, of a trematode, Schistosoma ( = Bilharzia) which cause bladder 
which seems to be undoubtedly a form of land pulmonate, ref- disease in man, pass part of their life cycle i n  various species of 
erable to the modern family of the Ellobiidae, is found in the Isidora and Planorbis. A focus of this disease has been de- 
Carboniferous of North America. Undoubted Basommatophora tected in Portugal, where Planorbis me~idjensis is probably the 
(Auricula, Lymnaea, Planorbis) appear in the Jurassic; but it  is intermediate host of the parasite. (b)  The liver fluke (Distomum 
by no means certain if the terrestrial Pulmonata actually preceded hepaticz~m) Passes Part of its life in the water snail Lymnaea 
the fresh-water forms. Since their first appearance in the Car- truncatula. Sheep grazing in flooded meadows or  near streams be- 
boniferous the Pulmonata, both terrestrial and aquatic, steadily come infected with the fluke, which causes liver rot. 
increased through Secondary and Tertiary times until the present For the historical treatment of this subject see MOLLWSCA. 
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suppose that the people who formed these deposits lived prin- ( J e w  1911-13) ; N. B. Eales, "Aplysia," Monograph xxiv., ~ i v e r ~ o o l  

Mar. Biol. Comm. (1921) ; H. Hoffmann, "Die Vaginuliden," Jenaisclze 
cipally upon these molluscs. The natives Tierra del Fuego, Zeitschr. Naturwiss, Bd. 61 (1~25) ; B. Prashad, "Anatomy of the according to Tylor, used similarly to  sub- Common Indian Apple Snail, Pila globosa," Mem. Indian Mus. (Cal- 
sist on various kinds of shellfish, and gas- cutta, 1925). (c) Distributional, taxonomic and other works: Martens 
tropods of various kinds occur in their and Thiele, "Gastropoda," Wiss. Ergebn. deutsche Tiefsee Expedn., ed. 
middens. At the present day H. Lang C. Chun (in progress) (1903). M. M. Schepman, Prosobranchia, etc. of 

the Siboga Expedztidn, 58-66 (Leyden, 1908-13) ; A. Naef, "Studien zur 
(quoted by Pilsbry) states that the Acha- generellen Morphologie der Mollusken" T. I and 2,  Ergebn. Fortschr 
tinas (large land snails) "are a welcome FROM A PHOTOGRAPH 

HUGH 
Zoologie, vol. iii. (Jena, 191 1-13) ; H. Suter, A Manual of New Zealand 

addition to  the food supply of most tribes" .,IN Mollusca (1914) ; K. Kiinkel, Zur Biologie der Lungenschnecken (Hei- 
in the ~ ~ l ~ i ~ ~  congo, and that their shells F 1 G 39 - GLOWWORM 

delberg, 1916) ; N. Annandale (and others), Freshwater and Estuarine 

seen lying on refuse heaps and along LARYAF E A T I N G  S N A I L  
Fauna of India, etc.9 Passim Rec. and Mem. Ind. Mu$.; H. Pilsbry, 
"Land Mollusks of the Belgian Congo," Bull. Amer. Mus. Net. Hist., 

the rivers." Among European peoples whelks, periwinkles and 40 (1919) ; P. Pelseneer, "Les variations et leur hCrCditC chez les 
ormers are largely consumed; 889 tons of whelks and 3,245 tons Mollusques," Mem. in 8" Ac. ROY. Belgique (1920) ; N. B. EaIes, 
of periwinkles were delivered a t  Billingsgate market, London, in "Gastropods (Anatomy)," Natural History Reports, British Antarct~c 

(Terra Nova) Expedn. 1910, Zool. vol. viii. (1923) ; H. Pilsbry and 
1922. Though land snails are eaten in only a few districts in Eng- J. B ~ ~ ~ ~ ~ ~ ~ ,  U T ~ ~  ~~~~~i~ ~ ~ l l ~ ~ ~ ~  of the Belgian Congo,9, Bull. 
land they are largely used in all Christian Mediterranean coun- Amer.  at. Hist. MUS. 53 (1927). ( G .  C. R; X.) 
tries and in France and southwest Gemany, where Helix GASTROTRICH& a small group of fairly uniform animals 
pomatia (the Roman snail) is cultivated on snail farms. which live a t  the bottom of ponds and the sea, hiding among 

As bait and as the food of edible fishes, birds and whales, the recesses of water plants or in sand and eating organic debris 
gastropods are of substantial indirect value to man. and Infusoria. They vary in size from one-fifteenth to  one-three- 
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hundredths of a n  inch, and move by long cilia. Two ventral bands 
of regular transverse rows of cilia are usually found. The head 
often bears some especially large cilia. The cuticle which covers 
the body is usually raised into overlapping scales which may be 
prolonged into bristles. The body, otherwise circular in section, 
is slightly flattened ventrally. Chaetonotids have a protrusible 
pharynx armed with eversible -- 
bristles. This leads to  a muscular 
oesophagus with a triradiate lu- 
men, which acts as a sucking pump 
and ends in a funnel valve pro- 
jecting into the oval stomach. The 
nitrogenous excretory apparatus 
consists of a coiled tube on each 
side of the stomach, ending in- 
ternally in large flame cells. A 
cerebral ganglion rests on the 
oesophagus; it  is continued back- 
ward as two dorsal nerve trunks. 
I n  some species there are eyes. 
The  two ovaries lie a t  the level 
of the juncture of the stomach 
and rectum. The large eggs are  
laid among water weeds. Marine - 
forms are hermaphrodite and morn "ZEITSCHRIFT FGR WISSENSCHAPT.~ 

AFTER ZELlNKA (ENGELMANNI 
fresh water forms parthenogen- 

GASTROTRICHA ( C H A E T O N O T U S  etic. The group is divided into ,,,,,,,,, A ,MALL OF 

two orders: Macrodasyoidea,ma- A N I M A LS  LIVING AT THE BOTTOM OF 
rine, oesophageal pores present, PONDS A N D  T HE SEA AND F E ED ING 
no salivarv glands: Chaetono- O N  ORGANIC DEBRIS A N D  I N F U -  

< - 
toidea, mostly fresh water, no I N  lHEY RANGE 

oeso~hageal ~ o r e s .  salivarv alands "I5 O F  AN INCH 

presknt.- ~ b b u t  140 speciksvare known. The group shows no clear 
affinities with any of the great phyla. 

See Th. Griinspan. Zool. Jahrb. (Syst.) 26 (1907); A. Remane, 
Tierwelt  Nordund Ostsee, VII dl, p. I (1927). 

GATES, HORATIO (1728-1806), American general, was 
born a t  Maldon in Essex, England, in  1728. H e  entered the 
English army at  an early age, and was rapidly promoted. He 
accompanied Gen. Braddock in his disastrous expedition against 
Ft .  Duquesne in 1755, and was severely wounded in the battle of 
July g ;  he saw other active service in the Seven Years' War. 
After the peace of 1763 he purchased an estate in Virginia, where 
he lived till the outbreak of the American Revolution in 1775, 
when he was named by Congress adjutant-general. I n  1776 he 
was appointed to command the troops which had lately retreated 
from Canada, and in Aug. I 7 77, as a result of a successful intrigue, 
was appointed to supersede Gen. Philip Schuyler in command of 
the Northern Department. I n  the two battles of Saratoga (9.v.)  
his army defeated Gen. Burgoyne, who, on Oct. 17 ,  was forced to 
surrender his whole army. This success was, however, due largely 
to  the previous manoeuvres of Schuyler and to Gates's subordi- 
nate officers. The intrigues of the Conway Cabal to  have Wash- 
ington superseded by Gates completely failed, but Gates was 
president for a time of the board of war, and in 1780 was placed 
in chief command in the South. H e  was totally defeated a t  Cam- 
den, S.C., by Cornwallis on Aug. 16, I 780, and in December was 
superseded by Greene, though an investigation into his conduct 
terminated in acquittal (1782). H e  then retired to his Virginian 
estate, then moved to New York in 1790, after emancipating his 
slaves and providing for those who needed assistance. He died in 
New York April 10, 1806. See J. H.  Brandow, "Horatio Gates," 
N.Y. State Hist. Assoc. Proc., vol. iii, pp. 9-19 (1903). 

GATESHEAD, a municipal, county and parliamentary bor- 
ough of County Durham, Eng., on the south bank of the Tyne 
(crossed there by five bridges), opposite Newcastle upon Tyne. 
Population 11961) 103,232. Gateshead is a closely built-up area 
rising steeply to 538 ft. above the river, the waterside being lined 
with wharves and quays used by coasting vessels and for ship- 
breaking and repairing. There is one of the largest flour mills in 
England. Many Gateshead residents still cross the Tyne to work 
in Newcastle, but as a consequence of the interwar depression there 

\\.as developed after 1936 the Team Valley trading estate, an area 
of 700 ac. in the south~vestern part of the borough, where there is 
a great variety of light industries which include light engineering 
(pumps, micro-switches, light sheet metal, etc.), clothing and 
packaging. Gateshead has iron, steel and engineering works, and 
coal mines in the vicinity. There is a large technical college 
specializing in engineering. 

Gateshead probably grew up during Saxon times and Saxon grave 
covers are preserved in the present church of St. Mary. Except 
for a short period, the town was under the control of the bishop 
of Durham, who exercised the right of appointing the keeper of 
Gateshead tower on the 13th-century stone bridge across the Tyne. 
The first charter was granted by Bishop Hugh de Puiset (Pudsey) 
in 1164. The common seal of the borough is referred to in 1480, 
but under Edward VI  Gateshead was merged for a time with Newcastle. 
The bishops of Durham incorporated nearly all the trades of Gates- 
head, and Oliver Cromwell conti~ued this policy. As part of the 
palatinate of Durham, Gateshcad mas not represented in parliament 
until 1832. The county borough was created in 1889 and returns two 
members to parliament. 

St. Mary's church dates mainly from the 14th century, but there 
was extensive restoration in 1854 after a fire which destroyed much 
of the town. Holy Trinity church, rebuilt in 18.37, incorporates the 
south aisle of the 13th-century monastic chapel. The Shipley art gallery 
Lvas opened in 1917. The Saltwell Park museum, opened in 1933, has 
exhibits relating to local antiquities and industries and a natural history 
collection. 

GATH, one of the five royal cities of the Philistines. I t  
would seem to be identical with the Kn-tu in the lists of Thuth- 
mose I11 and Gimtu (Gintu) of the Tell-Amarna letters. The 
name occurs several times in the Old Testament, especially in 
connection with the history of David. Goliath, the Philistine 
champion, hailed from Gath. Rehoboam is said to have fortified 
Gath, but Uzziah found it still a Philistine city. Sargon's records 
show that he took it in 712 B.C. Gath was evidently a place of 
importance, a walled city ( z  Chr. on xxvi. 6 ) ,  and it is surprising 
its exact location has been lost since the time of Sennacherib. The 
Onomasticon of Eusebius fixes the site near the road five Roman 
miles from Eleutheropolis (Beit Jibrin) on the way to Diospolis 
(Lydda). The Roman road is traceable and at the place indicated 
stands Tell es-Safi, a small mud village, having near it the mound 
marking the site of the Crusaders' castle, Blanchegarde. The vil- 
lage stands on a cliff about 300 ft. high in which are many caves. 
A fenced city on such an eminence would be remarkably strong, 
and surprise is felt a t  its complete disappearance. 

The position of the village at  Tell es-Safi has precluded a com- 
plete survey, but the excavations carried out there have, on the 
whole, proved disappointing and rendered the identification with 
Gath highly questionable. This and the fact that the sister Philis- 
tine cities do not occupy sites naturally strong, but are merely 
mounds on the plain, make it  possible that Gath may yet be 
found between the coast and the Shephelah. Albright suggests 
'Arak el-Minshiyeh, or rather Ahmad el-'Araini a hill close beside 
it, as the site of Gath. Tell es-S5fi he would identify with 
Makkedah. 

See W .  F .  Albright, in Bulletin of the American School o f  Oriental 
Research, 1921 and 1924. (E. Ro.) 

GATHAS, the name given to certain chapters of the Zend- 
Avesta of Zoroaster. I t  contains the discourses and exhortations 
of the prophet as well as 17 hymns written in an archaic metre. 
The language is of considerable antiquity, differing from that ordi- 
narily used in the Avesta. See A ~ E S T A  and ZOROASTER. 

GATINEAU, a river of southwestern Quebec, Canada, and 
long a highway for lumber trade. rises in a chain of large lakes due 
north of 48" N. lat., and continues southtlesterly until it merges 
into the Ottawa river, about one mile below the city of Ottawa. 
This is one of the main sites of hydroelectric power development 
in Canada. 

GATLING, RICHARD JORDAN (1818-1go3), U.S. in- 
ventor for whom the Gatling gun was named, was born in Hertford 
county, N.C.. Sept. 12 ,  1818. He assisted his father in the con- 
struction and perfecting of machines for sowing cotton seeds. and 
for thinning the plants. In 1839 he perfected a practical screw 
propeller for steamboats, only to find that a patent had been 
granted to John Ericsson for a similar invention a few months 
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earlier. H e  established himself in St. Louis in 1844, and taking 
the cotton-sowing machine as a basis he adapted it  for sowing rice, 
wheat and other grains. The introduction of these machines did 
much to revolutionize the agricultural system in the country. 

Becoming interested in the study of medicine through an attack 
of smallpox, he completed a course at  the Ohio medical college 
in 1850. I n  the same year he invented a hemp-breaking machine, 
and in 1857 a steam plow. At the outbreak of the Civil War he 
devoted himself a t  once to the perfecting of firearms. In 1861 
he conceived the idea of the rapid fire machine gun which is as- 
sociated with his name. By 1862 he had succeeded in perfecting 
a gun that would discharge 350 shots per minute; but the war 
was practically over before the federal authorities consented to 
its official adoption. The invention was adopted by almost every 
civilized nation. Gatling died in New York city, Feb. 26, 1903. 

See  MACHINE GUN. 
GATTY, MARGARET (1809-1873), Engiish writer, 

daughter of the Rev. Alexander Scott (1768-1840), chaplain to 
Nelson, was born at  Burnham, Essex, and married in 1839 the 
Rev. Alfred Gatty, vicar of Ecclesfield, near Sheffield. Mrs. 
Gatty is remembered for her many admirable books for children, 
the most famous of which is the Parables from Nature  ( 5  vols. 
185 j-71). As "Aunt Judy" of A u n t  Judy's  Magazine she became 
the personal friend of thousands of her child readers and corre- 

well as by original constructions (sloping pillars to take diagonal 
pressure). Barcelona was the centre of this deeply religious man's 
steadfast and uncompromising life work. For his patron, Count 
Guell, he built there a town house (1885-89), the "Palace Guell," 
and "Park Giiell" (rgoo-oz). In  this last he made brilliant use of 
raised ground to create a grandiose children's play terrace. This 
is bounded by a bench formed of swinging curves, which he en- 
crusted with coloured tile mosaics, carrying out, even a t  that time, 
the Cubist "collage" principle in ceramic remainders. 

The church of the Holy Family (1883-1926) was the problem 
of his life, and it remains a huge unfinished building, of significant 
plan, with brilliant tower construction and ornamental figures. 
Unfinished also was his best monumental building, the Guell colony 
church at  S. Coloma de Cervello (1898-1914). 

Gaudi deserts the original neo-Gothic elements and embodies 
new constructive ideas. His apartment houses and office buildings 
in the Paseo Gracia-Casa Bat116 (1905-07) and Casa Mil i  
(1905-10)-expound a style which simultaneously exploits f a ~ a d e  
and space. His fluid lines, the fantastic sculptural imagination of 
his chimneys and ventilators and the fluctuating iron trelliswork of 
gates and balconies here reach their highest expression. 

Gaudi died at  Barcelona on June 7, 1926. (C. G.-WR.) 
GAUDIER-BRZESKA, HENRI (1891-I~I  5 ) ,  Franco- 

English sculptor, an outstanding exponent of the Vorticist move- 
spondents. ment, was born at  St. Jean-de-Braye. Loire, Oct. 4, 1891, the son 

GAU@HOS, a r~omadic South American race inhabiting the of a wood\vorker, Joseph Gaudier. (The name Brzeska \+as that of 
Argentine ~ e ~ u b l i c  and Uruguay of mixed Spanish and Indian h,s devoted Polish companion Sophie Brzeska.) Although he was 
descent. They are tall, handsome, strikingly dressed and of great given a scholarship to study art a t  Bristol, he was largely self- 
endurance, with a combination of dignity and arrogance in their taught, The poet Ezra Pound became his patron and propagan- 
bearing. Their chief occupation is leather making and ranching, dist; the writer and painter wyndham Lewis drew him into the 
the wild conditions under which they live having made them ex- vorticist movement just before world war 1, ~h~ early carvings 
cellent horsemen, skilled in the use of the lasso and bolas (9.v.). sir  ~~~~b Epstein affected him, but he showed original attitudes 

GAUDEN, (1605-1662)j bishop and tomard form and content. He was an admirable linear draftsman. 
reputed author of the E i k o n  Basilike, was born at Mayland, Essex, His letters are deeply moving. 
where his father was vicar. Educated at  Bury St. Edmunds and Gaudier-~rzeska was killed in in wor ld  war I at  
a t  s t .  ~ o h n ' s  college, Cambridge, he seems to have been at Oxford ~ ~ ~ ~ i l l ~ - ~ t , - v ~ ~ ~ t ,  June 5, 1 9 ~ 5 .  Much of his work is a t  the South 
until 1630. when he became vicar of Chip~enham. His sympa- Kensington museum. 
thies were at  first with the parliamentary party. He was chaplain 

See Ezra Pound, Gaudier-Brzeska: His Life  and W o r k  (1916) ; to Robert Rich, second of Warwick, and preached before the Harold S. Ede, Savage Messiah (1931) ; Horace Brodzky (ed.) , Gaudier- 
House of Commons in 1640. Apparently his views changed as the Brzeska, ~~~~i~~~ (1946). (L. E. K.) 
revolutionary tendency of the Presbyterian party became more GAUDY, as a noun, in the sense of rejoicing or feast, a 
prono'Jnced, for in 1648/9 he addressed to Lord Fairfax A Re- word of a commemora~jon dinner at  an oxford college. 
ligious and Royal  Protestat ion . . . against the proceedings of GAUGAMELA (ARBELA), BATTLE OF (Oct. I, the Under the he faced both ways. 331 KC.). After his defeat a t  Issus, Darius assembled a vast horde 
At the Restoration he was made of Exeter. He complained of men at  Babylon. Thence, marching northwards, he crossed to 
to H ~ d e ,  of 'larendon, of the poverty of the see, and based the left bank of the Tigris, and established his magazines and 
claims for a better benefice on a certain secret service, which harems at Arbela (Erbil). From Arbela he moved forward to 
he explained on Jan. 20, 1661 to be the sole invention of the E i k o n  Gaugamela, some 32 westwards. Having conquered Egypt, 
Basilike, T h e  Pourtraicture o f  h i s  Sacred Majest ie  in h is  Solitudes Alexander marched northwards through Palestine crossed the 
and Suf fer ings ,  put forth within a few hours after the execution of Tigris at Bezabdi, north of modern Mosul, and, l&rning of the 
Charles I. as written by the king himself. To  which Clarendon king,s whereabouts, he at once moved forward with a 
replied that he had been before acquainted with the secret and picked force of cavalry. Having located the enemy, he rested 
had often wished he had remained ignorant of it. Gauden was his army for four days and fortified his camp. Whilst this was 
advanced in 1662, not as he had wished to the see of Winchester, taking place, Darius deployed his army on the plains of Gauga- 
but to Worcester. H e  died on May 23 of the same year. mela, which he converted into a huge parade ground by levelling 

See Private Correspondence between Chas. I. and Sir Ed. fiicholas 
pubd. as vol. v. of the Memoirs o f  john ,yvelyn (=g2, )  ; C, words- it. On the fourth night Alexander advanced, but when 33 miles 
worth, W h o  wrote Etkon Basilike? two letters addressed to the arch- distant from him he called a halt, and assembled his generals. 
bishop of Canterbury (1824), and King Charles the First, the Author Parmenio suggested that they should encamp where they were, 
of Icon Basilikl (1828) ; E. J. L. Scott's introduction to his reprint and reconnoitre the ground and the enemy. T o  this Alexander 
(1880) of the original edition; articles in the Academy, May and agreed, and whilst the camp was being fortified, "he took the light 
June 1883, by C. E. Doble; another reprint edit. by E Almack for 
the King's Classics (1904) ; and E. Almack, Bibliography of  the King's infantry and the companion cavalry and went all round, recon- 
Book (1896) which summarizes etc. the arguments on either side and noitring the whole country where he was about to  fight the battle." 
gives a full bibliography. On his return he called together a conference a t  which he dis- 

 GAUD^, ANTONIO (ANTONIO GAUDi. Y CORNET) (1852- cussed what he had seen, and urged upon his generals the im- 
1926), Catalan architect, sculptor and ceramic artist, noted for the portance of the immediate execution of orders. Whilst the soldiers 
spatial freedom and organic unity of his work, was born at  Reus, were resting, Parmenio came to Alexander's tent and suggested a 
Tarragona, Spain, on June 26, 1852. He studied at the Barcelona night attack. This proposal Alexander refused to consider, his 
school of architecture. Valued early in the 20th century pri- reason (more probable than the story of his disdaining such 
marily for his "bizarre" imagination, he became appreciated as a craft) being that in the approaching battle he had planned to 
great architectural inventor, as a constructer and as a sculptor of deliver a decisive blow, and he knew well the difficulties coin- 
organic form. He studied natural form and developed an expres- cident with night operations. Having rejected this advice, 
sive art nouveau  by giving vitality to line, space and volume as Alexander drew up his army. The phalanx was marshalled in 
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the centre, the right wing consisting of its three right divi- 
sions, the hypaspists, the agema and the Companion cavalry; 
the left wing of the remaining three divisions of the phalanx, the 
Grecian cavalry and the Thessalian cavalry. %Thus far the order 
of battle was normal. The problem which faced Alexander was 
very similar to that which confronted Cyrus in Xenophon's ac- 
count of the battle of Thymbra. Alexander applied the tactics 
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FIG. 1.-DIAGRAM OF BATTLE O F  GAUGAMELA (ARSELA), OCT. 1, 331 
B.C., SHOWING DISPOSITION OF ALEXANDER'S ARMY UNDER SEPARATE 
GENERALS 
The Greeks numbered 7,000 cavalry and 40,000 foot, whi le  t h e  Perslans 
were probably five times as strong. The batt le  ended in  the  complete shatter- 
ing of the Persian army 

made use of a t  Thymbra. Behind his front he drew up a reserve 
force consisting of two flying columns; these he posted one be- 
hind each wing a t  an angle to the front, so that they might take 
the enemy in fiank should an attempt be made to turn the 
wings; or, if this did not take place, then they were to  wheel in- 
wards and reinforce the main army. I n  front of the Companion 
cavalry he posted half the Agrianians, archers and javelin-men to 
oppose the charge of the Persian chariots. The baggage guard 
qonsisted of Thracian infantry. In  all Alexander's army numbered 
7,000 cavalry and 40,000 foot, the Persians were, in all probabil- 
ity, about five times as strong. This order of battle should be kept 
clearly in mind, for, as it will be seen, it was through Alexander's 
ability to develop his tactics from it that he won the battle. 

T h e  Battle.-The initiative was taken by Alexander. He ad- 
vanced, not directly on the Persians, but towards their left, and 
so compelled Darius to move on t o  the unlevelled ground. Darius, 
fearing that his chariots would become useless, ordered his left- 
wing cavalry to ride round Alexander's right and halt him. Alex- 
ander met this attack with his light cavalry, and a general cavalry 
engagement took place. Then Darius launched his chariots, but 
they never got home, as the charioteers were shot down by the 
light infantry in front of the Companion cavalry. The Persian left 
was now unmasked and in some confusion, whereupon Alexander 
wheeled round the Companion cavalry and with the four right di- 
visions of the phalanx he led them towards the gap formed in the 
Persian front by the advance of their cavalry, and made straight 
for Darius. This cavalry charge, closely supported on its left by 
the dense array of bristling pikes in echelon, smote such terror into 
Darius that he fled the field. Meanwhile the Persian cavalry on 
Alexander's original right, finding their rear threatened took to 
flight, and the Macedonians, following up the fugitives, slaughtered 
them. The left wing, on account of the diagonal march, was in 
rear of the right, and the impetuous advance of Alexander appears 
to have created a gap between it  and the right wing. Through this 

gap the Indian and Persian cavalry burst, and advanced towards 
the baggage camp. While this action was in progress, the Persian 
cavalry on Darius's right wing rode round Alexander's left wing 
and attacked Parmenio in flank. Parmenio, now completely sur- 
rounded, sent a messenger to  Alexander informing him of his 
critical situation. He received this message whilst he was pursu- 
ing the fragments of the Persian left wing, and at once wheeled 
round with the Companion cavalry, and led them against the 
Persian right. The Persian cavalry, who were now falling back, 
finding their retreat menaced, fought stubbornly. "They struck 
and were struck without quarter" but were routed by Alexander. 
The pursuit was now taken up, and was continued until midnight, 
when a forced march was made on Arbela. About 3 2  miles were 
covered, but in vain, for Darius made good his escape. Arrian 
states that the Persians lost 300,000 in killed and Alexander only 
100, and 1,000 horses. These figures are obviously unreliable. 

Tactics.-This battle was not won by reckless courage but by 
audacity tempered by a wonderful grasp of what the enemy in- 
tended to do, and how his actions could be turned to advantage. 
This is clearly seen if the diagrams are studied. The order of 
battle is the normal one, but out of it is developed a very different 
type of attack to those of the battles of Granicus and Issus. Alex- 
ander is never obsessed by past successes, also he never invents 
what may be called experimental attacks. What he does is to 
measure up his antagonist and to act accordingly: First he seeks 
information; this is the foundation of his security, for in spite of 
his audacity security is always the foundation of his offensive 
action. Once he has made up his mind he distributes his force 
economically; his order of battle consists of a protective left and 
an offensive right, and in his right he concentrates his punch. 
Having secured his plan, he rapidly moves towards the Persian 
left flank, not only to get beyond the level ground, but to prevent 
a double envelopment, and to increase the distance between his left 

L 1 
FIG. 2.-ALEXANDER'S FIRST ATTACK ON THE PERSIAN EXTREME LEFT 
This manoeuvre compelled Darius to uncover his left centre, thereby leaving 
a gap, through which Alexander foresaw he could penetrate the  Persian line 

and the Persian right. This will enable him to shatter the Persian 
left before the Persian right can annihilate his own left. Also, if 
he can only draw the Persian right well inwards, should he be able 
to smash the enemy's left, he will then be in a position to take 
their right in reverse. In  diagram 2, the position of Darius, the de- 
cisive point, is off the plan to the left, yet it  is the point Alexander 
intends to strike. He opens the battle by moving away from it, and 
so compels Darius to uncover the immediate left flank of his 
centre. Though now well placed to attack in oblique order the 
outer flank of the Persian left wing he does not do so, for the 
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decisive point is not the left wing but the centre. In diagram 3 it 
will be seen that under cover of his right flying column, he sud- 
denly obliques inwards, and concentrates superiority of force op- 
posite the gap once filled by the Scythian and Persian cavalry. 
Through this gap he charges at  top speed and strikes Darius in 
rear. This charge succeeds, not because the Companion cavalry 
are advancing at top speed, but because their mobility is developed 
from the security afforded by the flying column and the phalanx. 

r v  

1 I 
FIG 3.-DIAGRAM S H O W I N G  PENETRATION TACTICS O F  ALEXANDER 

By suddenly turning inwards, under cover of h ~ s  r ~ g h t  flying column, Alex- 
ander concentrated superlor forces in the gap caused by his initial manoeuvre 
(see fig. 2) and was thus able to take the army of Darius in the rear 

The penetration by shock is absolutely successful. Gaugamela is 
one of the most perfect examples of the tactics of penetration to 
be found in history. 

BIBLIOGRAPHY.-A~~~~~, Anahasis o f  Alexander, Diodorus Siculus; 
Q. Curtius; Rustow and Kochly Geschzchte der griechischen Kriegs- 
weseas (1852) ; G. Grate, History of Greece (1906) ; H .  Delbruck, 
Gesclzichte der Kriegskunst (1908) ; J .  G. Droysen, Geschichte Alex- 
a n d e r ~  des Grossen (1917) ; The  Cambrzdge Ancient History, vol. vi. 
(1927). (J. F. C .  F.) 

GAUGUIN, PAUL (1848-1903), French painter, one of 
the pioneers of the Post-Impressionist movement. He was born 
in Paris on June 7, 1848, the son of a journalist from Orleans 
and of a mother partly of Peruvian descent He spent his child- 
hood in Peru and at Orleans, and after having done his military 
service in the marines he entered the banking firm of Bertin in 
Paris in 1871. In  1873 he married Mette-Sophie Gad, a Danish 
lady. In 1875 he began to spend his free time in painting. En- 
couraged by his friend, C. Pissaro, he acquired the Impressionist 
technique. His interest in art took more and more hold of him, 
and in 1881 he decided to give up his appointment at  the bank. 
His means soon gave out and after an unfortunate attempt to get 
assistance from his wife's relations at  Copenhagen, he separated 
from her and his children, returning to Paris without means. A 
period of travel followed. He worked on the island of Martinique 
(1887-88) and then went to Pont Aven in the Bretagne, where 
he soon became the leading spirit of a group of painters. 

The movement thus started was known as "Synthesism." 
Gauguin himself was not a theorist. He wished to be rid of all 
that might intervene between the artist's vision and his canvas; 
but the other members of the group felt otherwise. Emile Bernard 
lectured on the synthetic doctrine, Filiger contributed his medi- 
aeval fancies, SCrusier propagated the new ideas; he clarified the 
vague doctrines of Gauguin The new tendency is explained by 
Maurice Denis, one of SCrusier's disciples in Paris; he says: "It 
was on our reassembling in 1888 that the name of Gauguin was 
revealed to  us by SCrusier, who had just returned from Pont 

Aven and who allowed us to see not without a show of mystery 
the lid of a cigar box, on which we could make out a shapeless 
landscape synthetically designed in violet, vermillion, Veronese 
green and other unmixed colours, just as they are pressed out of 
a tube, almost without white in them. 'How does that tree appear 
to you,' Gauguin had asked-'very green?-Well then use green 
-the finest green on your palette-and that shadow is rather 
blue? Do not be afraid to paint it  as blue as  possible.' " "Thus," 
continues Denis, "was presented to us for the first time the fruit- 
ful conception of the plane surface covered with colours put 
together in a certain order . . . we learned that every work of art 
is a transposition, a caricature, the passionate equivalent of a 
sensation which has been experienced. . . . Gauguin freed us 
from all restraints which the idea of copying placed on our 
painter's instinct. . . . Henceforth we aspired to  express our own 
personality. . . . If it was permissible to use vermillion in paint- 
ing a tree which seemed to us at  that moment reddish . . . why 
not stress even to the point of deformation the curve of a beauti- 
ful shoulder, exaggerate the pearly whiteness of a carnation, stiffen 
the symmetry of boughs unmoved by a breath of air?" ( T h e o r i e s  
1890-1910, published in 1920.) 

Thus Gauguin's ideas were taken up  by a group of young 
students in Paris, which included Bonnard Denis, Ibels, Ranson, 
Vuillard and Maillol. I n  1889 "the school of Pont Aven" moved 
to Pouldu near by. Their life there and the inn at  Pouldu, the 
rendezvous of artists, which was adorned by Gauguin, was de- 
scribed by Mr. Ch. ChassC in l 'occident  (1903). In  1888 Gau- 
guin went to Arles to meet his friend, Van Gogh. The two artists 
had planned to work together, but Van Gogh succumbed to an 
attack of lunacy and Gauguin left him. ( S e e  P. Gauguin, A v a n t  e t  
Apre's.) Among Gauguin's best work of this period are "Le 
Christe Jaune," and "La Lutte de 1'Ange avec Jacob." H e  copied 
Manet's "Olympia," which he considered one of the masterpieces 
of the age, he etched a portrait of MallarmC, executed some litho- 
graphs and carved reliefs in wood. But in spite of all his efforts 
his financial position did not improve. His journey to Martinique 
had inspired him with a love for the tropics and he conceived a 
plan of going to the South Seas where he could live cheaply and 
devote himself to his vocation. H e  sold all his pictures by auction 
for 9,860 frcs. and went to the island of Tahiti in 1891. There 
he lived a simple life with the natives which he described in his 
autobiographical novel N o a  Noa. 

On his return to Paris he exhibited his paintings a t  Durand 
Ruel, but the life in the big city no longer suited him; he left for 
Tahiti in 1895 never to return. Out there, inspired by his admira- 
tion for primitive life, for the luminous colour of the tropical 
landscape, he produced paintings of great decorative beauty and 
originality. "L'esprit Veille," "Seule," "Devant la Case," "La 
Fuite" and "Jours Delicieux" are among his most notable works. 
They represent the bronzed native Maoris in their surroundings 
of exotic plants and primitive dwellings. In  1901 he moved to 
Dominiha on the Marquesas isles. H e  built himself a house and 
decorated it  with carvings and paintings. The natives treated 
him as one of their own and he sided with them against the over- 
bearing European representatives of the administration. The end 
of his life was approaching; he lived in extreme want; in order 
to pay his taxes he worked in a Government office for 6 frcs. a 
day; his health was failing. H e  died on May g, 1903, and was 
buried in the Mission cemetery. Victor SCgalen, a navy doctor 
and writer, who was in the Marquesas isles at  the time, gave a 
vivid and sad account of his end ( M e r c u r e  d e  France,  June 1904). 

His last important picture, entitled "D'oh venons nous? Que 
sommes-nous? oh allons-nous?" is one of his masterpieces. I t  
was painted under the shadow of an attempted suicide. His de- 
scription of this work in a letter to his friend, D. de Montfreid, 
is of interest, as it throws light on his artistic creed. "Before I 
died I wished to paint a large canvas that I had in mind, and I 
worked day and night that whole month in an incredible fever. 
T o  be sure it is not done like a Puvis de Chavannes, sketch after 
nature, preparatory cartoon, etc. I t  is all done straight from the 
brush on the sackcloth full of knots and wrinkles, so the appear- 
ance is terribly rough. . . . I put in it  all my energy, a passion 
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so dolorous, amid circumstances so terrible, and so clear was my 
vision that the haste of the execution is lost and life surges 
up. I t  does not stink of models, of technique, or of pretended 
rules, of which I have always fought shy, though sometimes with 
fear. I t  is a canvas four metres, fifty long and one metre, seventy 
high. The two upper corners are chrome yellow, with an inscrip- 
tion on the left and my name on the right, like a fresco whose 
corners are spoiled with age and which is appliquCed upon a 
golden wall. T o  the right a t  the lower end a sleeping child and 
three crouching women. Two figures dressed in purple confide 
their thoughts to one another. An enormous crouching figure, out 
of all proportion and intentionally so, raises its arms and stares 
in astonishment upon these two, who dare to  think of their 
destiny; a figure in the centre is picking fruit; two cats near a 
child; a white goat; an idol, its arms mysteriously raised in a 
sort of rhythm seems to indicate the Beyond. Then, lastly, an 
old woman nearing death appears to accept everything. . . . She 
completed the story. . . . I t  is all on the bank of a river in the 
woods. I n  the background the ocean, then the mountains of a 
neighbouring island. Despite changes of tone the colouring of the 
landscape is constant-either blue or Veronese green. Where 
does the execution of a painting commence and where does it end? 
At that moment when the most intense emotions are in  fusion in 
the depths of one's being, when they burst forth like lava from a 
volcano . . .? The work is created suddenly, brutally if you like, 
and is not its appearance great, almost superhuman?" 

Gauguin, then, had left Impressionism behind; he had profited 
by its technique in the use of using colours pure and unmixed; but 
his work was impregnated with symbolism, his design was ex- 
pressive, his colour arrangements decorative. His influence on 
modern ar t  was far-reaching. Besides the school of Pont Aven 
and the Synthesists, he inspired such artists as Ed. Munch and 
Toulouse Lautrec. His ideas revolutionized poster design and 
design in all Arts and Crafts work (Van de Velde, Lemmt:n, 
Gall6-Nancy.) His primitive woodcarving and bls terra-cotta 
figure called "Oviri," the Tahitan Diana, was admired by such 
artists as  Picasso and led to  the appreciation of nrgro sculpture. 
His lithographs and woodcuts opened new fields ~n the graphic 
arts. 

See Jean de Rotonchamp, Paul Gauguin (1925) ; Ch. Morice? Paul 
Gauguin (1919) ; Gauguin's writings: Noa Noa (1924), Chases Dzverses 
(1896-97), Le Sourire (a journal), Racontars d'un Rapin (1902) , Let- 
tres de P a d  Gauguin b G. D. de Montfreid'(19zo) ; The Intimate 
Journal of P. Gauguin, with a preface by Emile Gauguin (1923) ; 
M. Guerin, L'oeuvre Grav4 de Gauguin (1927). (I. A. R.) 

GAUHATI, headquarters town of Kamrup district, Assam, 
India, on the Brahmaputra. Pop. (1951) 43,615. 

During the 17th century it was taken and retaken by Mohamme- 
dans and Ahoms eight times in 50 years, but in 1681 it became the 
residence of the Ahom governor of lower Assam, and in 1786 the 
capital of the Ahom raja. On the cession of Assam to the British 
in 1826 it was made the seat of the British administration of As- 
Sam, and so continued till 1874, when the headquarters were moved 
to Shillong in the Khasi hills. 

Two much-frequented places of Hindu pilgrimage are situated 
in the immediate vicinity, the temple of Kamakhya on a hill 2 mi. 
west of the town, and the rocky island of Umananda in the Brah- 
maputra. 

Gauhati is an important centre of river trade, and the largest 
seat of commerce in Assam. I t  is the seat of the only university 
in the state, Gauhati university (established 1948). 

GAUL, WILLIAM GILBERT (1855-1919), U.S. artist 
known for his Civil War scenes, was born in Jersey City, N.J., on 
March 31, 1855. He was a pupil of J. G. Brown and L. E. Wil- 
marth, and he became a painter of military pictures. He was 
elected an associate of the National Academy of Design in 1880, 
and in 1882 a full academician, and in the latter year became a 
member of the Society of American Artists. His important works 
include "Charging the Battery," "News From Home," "Cold 
Comfort on the Outpost," "Silenced," "On the Look-out" and 
"Guerrillas Returning From a Raid." He died in New York, 
Dec. 21, 1919. 

GAUL, Lat. Gallia, the name of the two chief districts known 

to the Romans as inhabited by Celtic-speaking peoples, (a) Gallia 
Cisalpina or Citerior, i.e., North Italy between Alps and Apen- 
nines and (b) the far more important Gallia Transalpina or Ul- 
terior, usually called Gallia simply, the land bounded by the Alps, 
the Mediterranean, the Pyrenees, the Atlantic and the Rhine, i.e., 
modern France and Belgium with parts of Holland, Germany and 
Switzerland. 

(a)  Gallia Cisalpina (9.v.) was mainly conquered by Rome by 
222 B.c.; later it  adopted Roman civilization, whence it  was often 
known as "Gallia Togata"; about 42 B.C. it  was united with 
Italy. 

(b) Gaul proper first enters ancient history when the Greek 
colony of Massilia was founded (?600 B.c.). During the Punic 
Wars it became important to Rome as the highway to Spain 
(9.v.). In 121 B.C. the coast from Montpellier to the Pyrenees 
(i.e., all that was not Massiliot), with its port of Narbo (mod. 
Narbonne) and its trade route by Toulouse to the Atlantic, was 
formed into the province of Gallia Narbonensis and Narbo itself 
into a Roman municipality. Gradually the province was extended 
north of Massilia, up  the Rhone, while the Greek town itself be- 
came weak and dependent on Rome. Narbonensis was distin- 
guished from "Gallia Togata" as "Gallia Bracata," from the long 
trousers (bracae, incorrectly braccae) worn by its inhabitants. 

Gallia Narbonensis apart, Gaul was a t  that time divided among 
three more or less distinct peoples, the Aquitani, the Gauls (who 
called themselves Celts), and the Belgae. These occupied respec- 
tively the south, the centre and the north of the country between 
the Pyrenees and the Rhine. The tribes were numerous. Promi- 
nent among them were the Helvetii, the Sequani and the Aedui in 
the basins of the Rhone and the SaBne; the Arverni in the CC- 
vennes; the Senones and Carnutes in the basin of the Loire; the 
Veneti and other Armorican tribes between the mouths of the Loire 
and the Seine. These were all Celts. The Nervii, Bellovaci, Sues- 
siones, Remi, Morini, Menapii and Aduatuci were Belgic; the Tar- 
belli and others were Aquitani; while the Allobroges inhabited the 
north of Gallia Bracata. (See CELT and articles on the chief 
tribes.) 

As the result of the Gallic wars (58-51) of Caesar (9.v.) the 
whole of Gaul to the Rhine and the ocean became Roman terri- 
tory, and in 49 Massilia was annexed. As settled by Augustus, and 
in part perhaps also by his successor Tiberius, Gaul fell into five ad- 
ministrative areas:- 

(i.) Narbonensis, that is, the land between Alps, sea and CC- 
vennes, extending up the Rhone to Vienne, is a sun-steeped south- 
ern region, the home of the vine and olive, of the minstrelsy of the 
Proven~al  and the exuberance of Tartarin. Augustus found it al- 
ready familiar with Roman ways and civilized enough to need no 
garrison. Accordingly, it was governed by a proconsul and freed 
from the burden of troops, while its local government was as- 
similated to that of Italy. The old Celtic tribes were broken up; 
instead, municipalities of Roman citizens were founded to rule 
their territories. Thus the Allobroges now disappear and the 
colonia of Vienna (Vienne) takes their place; the Volcae vanish, 
and we find Nemausus (Nimes). By A.D. 70 the area was "Italia 
verius quam provincia" (Pliny). The Gauls obviously had a nat- 
ural bias toward the Italian civilization, and there soon became no 
difference between Italy and southern Gaul. 

(ii.-iv.) Across the C6vennes lay Caesar's conquests, Atlantic in 
climate, new to Roman ways. The whole area, often collectively 
styled "Gallia Comata," from the inhabitants wearing their hair long, 
often "Tres Provinciae," was divided into three provinces, each under 
a legatus pro praetore appointed by the emperor, with a common cap- 
ital at Lugdunum (Lyons). The three were: Aquitania, reaching from 
the Pyrenees almost to the Loire; Lugdunensis, the land between 
Loire and Seine, reaching from Brittany in the west to Lyons in the 
southeast; and Belgica in the north. Here also it was found possible 
to dispense with garrisons, not because the provinces were as peace- 
ful as Narbonensis, but because the Rhine army was close at hand, 
while the splendid system of roads rendered the movement of troops 
easy. As befitted an unromanized region, the local government was 
unlike that of Italy or Narbonensis. Roman municipalities were not 
unknown, though very few; the local authorities were the magistrates 
of the old tribal tl~stricts. In general, Roman civilization was accepted 
more or less rapidly; in particlar, the worship of "Augustus and Rome," 
devised by the first emperor as a bond of state religion connecting the 
provinces s";:b Rome, was eagerly welcomed. It  agrees with the vigor- 
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ous development of this worship that the three provinces, though ro- 
manized, retained their own local feeling. As late as the 3rd century. 
the cults of Celtic deities (Hercules Magusanus, Deusoniensis, etc.) were 
revived, the Celtic leuga reintroduced instead of the Roman mile on 
official milestones, and a brief effort made to establish an independent, 
though romanized, Gaul under Postumus and'his short-lived successors 
( 4 . ~ .  259-273). The chefs-liez~x of the tribes became practically, though 
not officially, municipalities, and many of these towns reached con- 
siderable size and magnificence of public buildings. But they attest their 
tribal relations by their appellations, which are commonly drawn from 
the name of the tribe and not of the town itself; to this day Amiens, 
Paris, Rheims, Soissons and others perpetuate the memory of tribes like 
the Ambiani, the Parisii, the Remi, and the Suessiones. 

(v.) The fifth division of Gaul was the Rhenish military frontier, 
which was organized as two military districts. The northern one was 
the valley of the Meuse and that of the Rhine to a point just south 
of Bonn; the southern was the rest of the Rhine valley to Switzerland. 
Each district was garrisoned at first by four, later by fewer, legions, 
which were disposed at  various times in some of the following for- 
tresses: Vetera (Xanten) , Novaesium (Neuss) , Bonna (Bonn), Mogon- 
tiacum (Mainz), Argentorate (Strasbourg) and Vindonissa (Windisch 
in Switzerland). At first the districts, being purely military, were 
called after the garrisons "exercitus Germanicus superior" (south) 
and "inferior" (north). Later one or two municipalities were founded 
-the oldest, Colonia Agrippinensis, at  Cologne in A.D. 51-and about 
A.D. 80-90 the two "Exercitus" were turned into the two ~rovinces 
of Upper and Lower Germany (see GERMAVY) . 

These provincial divisions were modified by Diocletian, but without 
seriously affecting the life of Gaul. The whole country continued 
Roman and fairly safe from barbarian invasions till after 400. In 
A.D. 407 a multitude of Franks, Vandals, etc., broke in;  the three king- 
doms of the Yisigoths, Burgundians and Franks began to form, and in 
A.D. 486 Clovis the Frank brought Roman rule in Gaul to a final end. 

(F. J. H.; G. M.) 

GAULLE, CHARLES A N D R ~  JOSEPH MARIE DE: 
see D E  GAULLE, CHARLES ANDRB JOSEPH MARIE. 

GAUR or LAKHNAUTI, a ruined city of India, in the Malda dis- 
trict of West Bengal. The  ruins are situated about 8 mi. south 
of English Bazar, the civil station of the district of Malda, and 
on the eastern bank of an  old channel of the Ganges. I t  is said 
to have been founded by Lakshman, the Sena king of Bengal, 
and its ancient name was Lakshmanavati, corrupted into Lakh- 
nauti. I t s  known history begins with its conquest a t  the end of the 
12th century by the Mohammedans, who retained it as their capi- 
tal in Bengal for  more than 300 years. The seat of government 
was transferred about 1340 to Pandua ( q . v . ) ,  also in Malda dis- 
trict. 

When Pandua was in its turn deserted (about 1455) ,  Gaur 
once more became the capital, but in 1564 because of a change in 
the course of the Ganges it was abandoned for Tanda, a place 
somewhat nearer the main stream. Gaur was temporarily reoccu- 
pied by Akbar's general in 1575, when Daud Shah, the last of the 
Afghan dynasty, refused to submit to the Mogul emperor. This 
occupation was followed by a virulent epidemic, which depopu- 
lated the city and completed its downfall. 

The  finest ruin in Gaur is that of the Great Golden mosque, also 
called Bara Darwazn, or "12-doored" ( 1  526) .  The Small Golden 
or Eunuch's mosque has fine carving and is faced with stone fairly 
well preserved. The  Tantipara mosque (1475-50) has beautiful 
molding in brick, and the Lotan mosque is unique in retaining 
glazed tiles. 

The citadel mas entered through a magnificent gate~vay called 
the Dakhil Darwaza (?1460-74). At the southeast comer was a 
palace surrounded by a wall of brick 66 ft. high. 

GAUR ( B i b o s  g a z ~ r z ~ s ) ,  the wild ox of India. The gaur, which 
extends into Burma and the Malay Peninsula, is the typical repre- 
sentative of an  Indo-Malay group of wild cattle characterized by 
a ridge on the ,\vithers; compressed horns, and ~vhite legs. The 
gaur, which reaches a height of nearly 6 f t .  a t  the shoulder, is char- 
acterized by the forward curve and great elevation of the ridge 
between the horns. The colour is blackish-gray. Hill forests are 
the resort of this species. 

GAUSS, (JOHANN) CARL FRIEDRICH ( 1  777-1855 j ,  
German mathematician and scientist, to whom history has ac- 
corded a place with Archimedes and Newton as one of the three 
greatest mathematicians of all time, is frequently called the 
founder of modern mathematics. The  importance of his ~vork in 
astronomy and physics is scarcely less than that in mathematics. 

His full stature became known only in the 20th century since 
many of his discoveries were published long af ter  his death. Dur-  
ing his lifetime he published 155 titles. H e  was born a t  Brunswick, 
April 3 0 ,  I 777 ,  and died a t  Gottingen, Feb. 23 ,  1855.  

Gauss was of Nether-Saxon peasant origin. Many  anecdotes re- 
fer t o  his prodigious precocity, particularly in mental  computation. 
As an old man  he said facetiously that he could count before he 
could talk. I n  elementary school he soon impressed his teacher, 
who is said to have convinced Gauss's father that  the son should 
not learn a trade, bu t  follow a learned profession. I n  secondary 
school, after 1788,  he rapidly distinguished himself in ancient 
languages and mathematics. At the age of 14 Gauss was presented 
to the duke of Brunswick a t  court, where he was permitted to  ex- 
hibit his computing skill. On this occasion he was given several 
mathematical textbooks. Until his death in 1806 the duke gen- 
erously supported Gauss. 

Gauss conceived almost all his fundamental mathematical dis- 
coveries between the ages of 14 and 17. I n  1791 he gave attention 
to the arithmetico-geometric mean. Gauss now manifested his 
outstanding trait of critical analysis and thus began to  do creative 
work. H e  called this acuteness the rigor antiquus.  I n  1792,  the  
year that he entered the three-year collegium Carolinum in Bruns- 
wick, his interests led him to question the foundations of geometry. 
Gauss shunned controversy, and though a pioneer he published 
nothing on non-Euclidean geometry. I n  I 793-94 he did intensive 
research in number theory, especially on the frequency of primes. 
H e  made this study his life's passion and is regarded as i ts  modern 
founder. Gauss obtained a copy of Newton's Principia in 1 7 9 4 ;  
in that  year he discovered the method of least squares. I n  1795 
he completed important research on quadratic residues. 

Gauss studied a t  the University of Gottingen from 1795 to 1 7 9 8 ;  
there he had access to the works of Fermat,  Euler,  Lagrange and 
Legendre, the masters in his field. H e  soon realized'that he too 
was a master and decided to write a book on the theory of numbers. 
I t  appeared in 1801 under the title Disquisitiones arithnteticae; 
this classic work, establishing the theories of cyclotomy and 
arithmetical forms, usually is held to be Gauss's greatest accom- 
plishinent. I n  studying the roots of the equation x p =  I ,  Gauss dis- 
covered on March 30,  1796,  that  the regular heptadecagon (poly- 
gon with I 7  sides) is inscriptible in a circle, using only compasses 
and straightedge-the first such discovery in Euclidean construc- 
tion in over 2;ooo years. Gauss had been undecided whether to 
make mathematics or  philology his life work; he now resolved to  
devote his life to the former. 

I n  late 1796 Gauss was busy with research in infinitesimal cal- 
culus and algebra and began an investigation of the lemniscate 
functions; he found a proof of Lagrange's theorem (reversion 
formula) and discovered the connection between the elliptic 
quadrant and the arithmetico-geometric mean, as well as its con- 
nection with the power series whose exponents are  squares. The  
theories of elliptic functions and of linear differential equations 
were rediscovered some decades after Gauss had developed them 
for himself; he discovered double periodicity and operated with the 
general theta functions. 

His interest then turned to astronomy as he developed formulas 
for the calculation of parallax in April I 799. H e  went to Helm- 
stedt in Dec. I j99 to live in the home of the mathematician J .  F. 
Pfaff and to use the university library. Tha t  month he f o u n d t h e  
relation of the arithmetico-geometric mean to ,the elliptic integral 
of the first order. H e  returned to Brunswick a t  Easter in 1800;  in 
May he developed his formula for determining the  date of Easter 
and promptly published it. 

The discovery of Ceres, the first planetoid, b y  Giuseppe Piazzi 
in Palermo on Jan. I .  1801,  gave Gauss the opportunity of reveal- 
ing, in a spectacular way, his remarkable mathematical superiority 
over all his contemporaries. His calculations of the orbit of Ceres 
began in Nov. 1801 ; on this problem he succeeded where others 
had failed. Gauss set up a speedy method for the complete deter- 
mination of the elements of a planet's orbit from three observa- 
tions; he elaborated it in his second major work, a classic in 
astronomy, published in 1809. H e  said that had i t  not heen for 
Neivton's Principin he could not have devised the new method. 
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Astronomy occupied Gauss's attention the remainder of his life. 

I n  1807 he was appointed director of the University of Gottingen 
observatory and professor of mathematics, a position he never left 
in spite of many efforts to lure him away. He trained a consider- 
able number of students who later distinguished themselves and 
always regarded him as a great teacher. The years 1816-17 
marked the close of his work in theoretical astronomy; later he 
worked in spherical and observational astronomy. 

I n  1812 Gauss published the first rigorous treatment of the 
hypergeometric series. He was a pioneer in topology and con- 
tributed much to crystallography, optics, biostatistics, mechanics 
and the study of capillarity and fluids in a state of equilibrium. 
Gauss was commissioned in 1818 to make a geodetic survey of the 
kingdom of Hanover; this triangulation occupied him for many 
years, leading to his invention of the heliotrope and his brilliant 
work in the theory of surfaces. There he found full application 
for his method of least squares in solving the problem of determin- 
ing the earth's figure. 

After 1831, Gauss collaborated with Wilhelm Weber in basic 
research in electricity and magnetism. In  1833 they devised an 
electromagnetic telegraph. They stimulated others in many lands 
to make magnetic observations and founded the Magnetic union 
in 1836, the year that Gauss invented the bifilar magnetometer. 

Gauss married twice and became the father of six children; two 
of his sons emigrated to Missouri in the 1830s. His private life 
was simple and harmonious although he had his share of grief and 
trouble. He did not like to travel. Gauss left an estate of 152,892 
thalers. His personal and scientific correspondence was volumi- 
nous. As a celebrity, he had numerous visitors from abroad. 
Newton was his ideal. Frequently he meditated on religion and 
philosophy but was reluctant to talk on these subjects and pub- 
lished nothing on thew. His Collected W o r k s  were published over 
a long period, from 1863 to 1933; they exhibit the elegant and 
concise form on which he insisted. He was well versed in the 
Greek and Roman classics, studied Sanskrit and read extensively 
in European literature, particularly English and Russian. His li- 
brary contained 11,424 items. I n  later years he was showered 
with honours from scientific bodies and governments everywhere. 
H e  was extremely patriotic and politically conservative, though 
never active beyond watching current events. H e  served several 
terms as a dean at  the University of Gottingen and always partici- 
pated wholeheartedly in its affairs. Gauss enjoyed social life but 
usually limited this in favour of his research. He loved music, 
especially singing. His unusually strong character prevented 
others from trifling with him. 

Gauss enjoyed good health until the last year of his life. His 
fame lives even more strongly than ever, for rarely has the mind 
of a commanding world figure been so richly furnished. 

B ~ ~ ~ ~ o ~ ~ r n ~ ~ . - H e i n r i c h  Mack, C .  F. Gauss und die Seinen (1927) ; 
G. Waldo Dunnington, Carl Friedrich Gauss: Ti tan o f  Science (1955) ; 
W .  Grossmann et al., Gauss und die Landesvermessung i n  Niedersachsen 
(1955); E. Worbs, Carl Friedrich Gauss: ein Lebensbild (1955); W. 
Klingenberg, H. SaliC et al., Gaussgedenkband (1957). (G. W. DN.) 

GAUTAMA BUDDHA ( c .  563-483 B.c.), the historic 
founder of the religion known as Buddhism, lived, taught and died 
in northeast India, but his influence spread throughout central, 
northern and southern Asia, where it  continues to provide a com- 
mon cultural bond. Traditions of his life were not written earlier 
than 236 years after his death, but they are preserved variously in 
the Pali, Sanskrit, Chinese and Tibetan languages. From these, 
modern historical inquiry has been able to obtain a relatively stable 
outline of main events in a career still celebrated after 2,500 years. 

Buddha was born among the Sakyas, a tribe of the warrior 
(Kshatriya) caste whose capital, Kapilavastu, was situated in what 
is now Nepal. His father, Suddhodana, was ruling noble (or king) 
of the Gautama clan, whence the name Gautama by which the son 
was later known, although his given personal name was Siddhartha. 
His mother, Maya, died soon after he was born. From poetic tales 
and legends surrounding his birth, infancy and youth, it may be 
inferred that the prince was a remarkable personality, that al- 
though reared in luxury he was of a serious, meditative turn of 
mind, and that he was early attracted to a nonworldly religious 
life. From this neither wife nor the birth of a son could divert 

him. Actually, in his 29th year, the prince renounced home and 
secular life to seek the "supreme peace of Nirvana." This goal 
envisaged deliverance from the painful realities of life's transitori- 
ness, as evidenced by the ceaseless round of birth, old age, sickness 
and death, repeated according to Indian belief through countless 
successive rebirths. As monk he sought instruction under two 
religious teachers. 

Unsatisfied, he next tried extreme ascetic practices for six years, 
equally fruitless. Returning to a natural regimen, he finally gained 
his great enlightenment through sitting quietly in concentrated 
meditation. He detected the cause of suffering in craving due to 
ignorance, and discovered a path to its removal through right living 
and mental discipline. Thus he became Buddha, or the Enlight- 
ened One. 

Feeling compassion for all suffering mortals, he decided to share 
his wisdom. His remaining 45 years spent as wandering teacher 
among his own and neighbouring tribes earned him the title Sage 
of the Sakyas (Sakyamuni). From among his numerous followers 
he organized a community of monks (the sangha) to carry on after 
him. In old age he was menaced by a schismatic monk, Devadatta 
( q . v . ) ,  who plotted to seize leadership, but this danger waeaverted. 
In  his 80th year, still exhorting his disciples to strive earnestly for 
what is beyond perishing things, Gautama Buddha died. History 
attests the deep and lasting impression left by his noble spirit 
and selfless, devoted life. See also BUDDHA AND BUDDHISM; 
LUMBINI; MAHAYANA; ZEN. 

B m ~ ~ o ~ ~ a ~ ~ ~ . - E x t e n d e d  treatises: Edward J. Thomas, The  Life  o f  
Buddha: as Legend and History, full bibliography (1927), 2nd ed. 
(1930) ; Sir Charles Eliot, Hinduism and Buddhism: an  Historical 
Sketch, 3 vol., esp. vol. i (1921), reissue (1954) ; Hermann Oldenberg, 
Buddha: His Life, His Doctrines, His Order, trans. from German by 
William Hoey (1882) ; Maurice Percheron, The  Marvelous Li fe  o f  the 
Buddha, trans. from French by Adrienne Foulke (1960). 

Biographical source materials: Clarence H. Hamilton (ed.), Bud- 
dhisnz, a Religion o f  Infinite Compassio~z, selections from Buddhist 
literature (1952) ; The  Life of Gotama the Buddha, compiled exclu- 
sively from the Pali canon by E. H. Brewster (1926) ; Buddhism in 
Translations, passages selected from the Pali canon, trans. into English 
by Henry Clarke Warren, 10th ed. (1953) ; T h e  Road to Nirvana, se- 
lected scriptures trans. from the Pali by E. J .  Thomas (1950) ; The  
Quest oj Enlightenment, selected scriptures trans. from the Sanskrit by 
E. J .  Thomas (1950) ; The  Life of the Buddha and the Early History 
of His Order, derived from Tibetan works, trans. by W. Woodville Rock- 
hill (1916) ; The  Life or Legend o f  Gaudama, the Buddha o f  the Bur- 
mese, with annotations, a late noncanonical biography trans. from the 
Burmese by P. Bigandet, 2 vol. (1880); The  Rovzantic Legends o f  
Buddha, from the Chinese-Sanskrit by S. Beal (1875), 2nd ed (1952). 

(CE. H. H.) 
GAUTIER, L ~ O N  (1832-1897), French literary historian, 

was born at Havre, educated at  the h o l e  des Chartes and be- 
came successively keeper of the archives of the department of 
Haute-Marne and of the imperial archives a t  Paris under the 
empire. In  1871 he became professor of paleography at  the h o l e  
des Chartes. H e  was elected member of the Academy of Inscrip- 
tions in 1887 and became chief of the historical section of the 
national archives in 1893. 

LCon Gautier rendered great services to the study of early 
French literature, the most important of his numerous works on 
medieval subjects being a critical text (1872) with translation and 
introduction of the Chanson de Roland, and Les  Epopdes frangaises 
( 3  vol., 1866-67; 2nd ed., 5 vol., 1878-97, including a Bibliog- 
raphie des chansons de geste). H e  died in Paris Aug. 25, 1897. 

GAUTIER, THEOPHILE (181 1-1872), French poet and 
miscellaneous writer, was born at  Tarbes on Aug. 31, 1811. H e  
was educated at  the grammar school of that town, and afterward 
at  the Collhge Charlemagne in Paris, but was almost as much in 
the studios. He very early devoted himself to the study of the 
older French literature, especially that of the 16th and the early 
part of the 17th century. This study qualified him well to take 
part in the Romantic movement, and enabled him to astonish 
Sainte-Beuve by the phraseology and style of some literary essays 
which, when barely 18 years old, he put into the critic's hands. 
In  consequence of this introduction he at  once came under the 
influence of the great Romantic cdnacle, to which, as to Victor 
Hugo in particular, he was also introduced by his gifted but ill- 
starred schoolmate GCrard de Nerval. With GCrard, Petrus Borel, 
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Corot,  and many  other less known painters and poets whose 
personalities he  has delightfully sketched in the articles collected 
under the  titles of Histoire d u  R o m a n t i s m e ,  etc., he  formed a 
minor romantic clique who were distinguished for a time by the  
most extravagant eccentricity. A flaming crimson waistcoat and a 
great mass of waving hair were the  outward signs which qualified 
Gautier for  a chief rank among the enthusiastic devotees who 
attended t h e  rehearsals of Hernani  with red tickets marked 
"Hierro," performed mocking dances round the bust of Racine, 
and were a t  all times ready t o  exchange word or blow with the 
perruques a n d  grisdtres of the  classical party. I n  Gautier's case 
these freaks were not  inconsistent with real genius and real devo- 
tion t o  sound ideals of literature. H e  began (like ThackeraJ, t o  
whom h e  presents in other ways some striking points of re- 
semblance) a s  an  artist, bu t  soon found tha t  his true powers lay  
in another direction. 

H i s  first considerable poem, Alber tus  (1830), displayed a good 
deal of the  extravagant character which accompanied rather than 
marked the  movement, but also gave evidence of uncommon 
command both of language a n d  imagery, and in particular of a 
descriptive power hardly t o  be excelled. T h e  promise thus 
given was more  than fulfilled in his subsequent poetry, which, in 
consequence of its small bulk, may well be noticed at once and by 
anticipation. The Come'die de la mort ,  which appeared soon aiter 
(1832), is one of the most remarkable of French poems, and though 
never widely read has received the suffrage of every competent reader. 
Minor poems of various dates, published in 1840, display an almost 
unequalled command over poetical form, an advance even over Al- 
bertus in vigour, wealth and appropriateness of diction, and abundance 
of the special poetical essence. All these good gifts reached their climax 
in the Emaux et carnies, first published in 1856, and again, with addi- 
tions, just before the poet's death in 1872. These poems are in their 
own way such as cannot be surpassed. Gautier's poetical work contains 
in little an expression of his literary peculiarities. There are, in addi- 
tion to the peculiarities of style and diction already noticed, and ex- 
traordinary feeling and affection for beauty in art and nature, and a 
strange indifference to anything beyond this range, which has doubtless 
injured the popularity of his work. 

But i t  was not, after all, as a poet that Gautier was to achieve either 
profit or fame. For the theatre, he had but little gift, and his dramatic 
efforts (if we except certain masques or ballets in which his exuberant 
and graceful fancy came into play) are by far his weakest. I t  was 
otherwise with his prose fiction. His first novel of any size, and in 
many respects his most remarkable work, was Madenzoiselle de Maupin 
(1835). Unfortunately this book, while it establishes his literary repu- 
tation on an imperishable basis, was unfitted by its subject, and in 
parts by its treatment, for general perusal, and created, even in France, 
a prejudice against its author which he was very far from really de- 
serving. During the years from 1833 onward, his fertility in novels 
and tales was very great. Les Jeunes-France (1833)~ which may rank 
as a sort of prose Albertus in some ways, displays the follies of the 
youthful Romantics in a vein of humorous and at  the same time half- 
pathetic satire. Fortunio (1838) perhaps belongs to the same class. 
Jettatura, written somewhat later, is less extravagant and more pa- 
thetic. A crowd of minor tales display the highest literary qualities, 
and rank with Merimbe's a t  the head of all contemporary works of 
the class. First of all must be mentioned the ghost-story of La lllorte 
amoureuse, a gem of the most perfect workmanship. For many years 
Gautier continued to write novels. La Belle Jenny (1864) is a not very 
successful attempt to draw on his English experience, but the earlier 
Militona (1847) is a most charming picture of Spanish life. In Spirite 
(1866) he endeavoured to enlist the fancy of the day for supernatural 
manifestations, and a Roman de la momie (1856) is a learned study of 
ancient Egyptian ways. His most remarkable effort in this kind, to- 
wards the end of his life, was Le Capitaine Fracasse (1863), a novel, 
partly of the picaresque school, partly of that which Dumas was to 
make popular, projected nearly thlrty years earlier, and before Dumas 
himself had taken to the style. This book contains some of the finest 
instances of his literary power. 

Yet neither in poems nor in novels did the main occupation of 
Gautier as a literary man consist. He was early drawn to the more 
lucrative task of feuilleton-writing, and for more than thirty years 
he was among the most expert and successful practitioners of this 
art. Soon after the publication of rMadenzoiselle de illaupin, in which 
he had not been too polite to journalism, he became irrevocably a 
journalist. He was actually the editor of L'Artiste for a time: but 
his chief newspaper connexions were with La Presse from 1836 to 
1854 and with the Moniteur later. His work was mainly theatrical 
and art criticism. The rest of his life was spent either at Paris or 
in travels of considerable extent to Spain, the Netherlands, Italy, 
Turkey, England, Algeria and Russia, all undertaken with a more or 
less definite purpose of bookmaking. Having absolutely no ~olitical 
opinions, he had no difficulty in accepting the Second Empire, and 
r~ceived from it considerable favours. in return for which. however. 

he in no way prostituted his pen, but remained a literary man pure 
and simple. He died on Dec. 23, 1872. 

Accounts of his travels, criticisms of the theatrical and literary 
works of the day, obituary notices of his contemporaries and, above 
all, art criticism occupied him in turn. I t  has sometimes been de- 
plored that this engagement in journalism should have diverted 
Gautier from- the performance of more capital work in literature. 
Perhaps, however, this regret springs from a certain misconception. 
Gautier's power was literary power pure and simple and it is as evi- 
dent in his slightest sketches and criticisms as in knzavx  et came'es 
or La Morte anzoureuse. On the other hand, his weakness, if he had 
a weakness, lay in his almost total indifference to the matters which 
usually supply subjects for art and therefore for literature. He has 
thus been accused of "lack oi  ideas" by those who have not cleared 
their own minds of cant; and in the recent set-back cf the critical 
current against form and in favour of "philosophic" treatment, com- 
ment upon him has sometimes been uniavourable. But this injustice 
will, beyond all question, be redressed again. Hc was neither immoral, 
irreligious nor unduly subservient to despotis~n, but morals, religion 
and politics (to which we may add science and material progress) 
were matters of no interest to him. He was to all intents a humanist, 
as the word was understood in the 15th century. But he was a 
humorist as well, and this combination, joined to his singularly kindly 
and genial nature, saved him from some dangers and depravations as 
well as some absurdities to which the humanist temper is exposed. 
As time goes on it may be predicted that, though Gautier map not 
be widely read, yet his writings will never cease to be full of indescrib- 
able charm and of very definite instruction to men of letters. Besides 
those of his works which have been already cited, we may notice Une 
Larme d u  diable (1839), a charming mixture of humour and tender- 
ness; Les Grotesqzles (1844), a volume of early criticisms on some 
oddities of 17th century literature; Caprices et zigzags (1845), mis- 
cellanies dealing in part with English life; t70yage en  Espagne (1845), 
Constaiztinople (18 j42, Voyage en Russie (1866), brilliant volumes 
of travel; Alinagerie ziztinze (1869) and Tableaux de siige (1872), his 
two latest works, which display his incomparable style in its quietest . - 
but not least happy form. 

There is no complete edition of Gautier's works, and the vicomte 
Spoelberch de Lovenjoul's Histoire des ceuvres de The'ophile Gmi~tier 
(1887) shows how formidable such an undertaking would be. But 
since his death numerous further collections of articles have been 
made: Fusains et eaux-fortes and Tableaux ri la plume (1880) ; 
L'Orient ( z  vols., 1881) ; Les Vacances d u  lundi (new ed., 1888) ; 
La Nature chez elle (new ed., 1891). In  1879 his son-in-law, E. 
Bergerat, who had married his younger daughter Estelle (the elder, 
Mme. Judith Gautier-herself a writer of distinction-was at  one 
time Mme. Catulle Mendks) , issued a biography, Tlze'oplzile Gautier, 
which has been often reprinted. With it should be compared Maxime 
du Camp's volume in the Grands Ecrivains f r a n ~ a i s  (1890) and the 
numerous reierences in the Journal des Goncourt. Critical eulogies, 
from Sainte-Beuve (repeatedly in the Causeries) and Baudelaire (two 
articles in LJ.4rt ron7antiq7ie) downwards, are numerous. The chief 
of the decriers is gmile Faguet in his Etudes Eitte'raires sur le X I X e  
sidcle. In 1902 and 1903 there appeared two respectable academic 
e'loges by H. Menal and H. Potez. (G. SA.) 

GAUTIER D'ARRAS, French t rouvkre ,  flourished in t h e  
second half of t he  12th century. Nothing is knoi-sn of his biog- 
raphy except what m a y  be  gleaned from his works. He dedicated 
his romance of Eracle t o  Theobald V, count of Blois (d .  1191;; 
among his other patrons were Marie, countess of Champagne, 
daughter of Louis V I I  and Eleanor of Guienne and  Baldwin IV, 
count of Hainaut. Eracle, the hero of which becomes emperor 
of Constantinople as  Heraclius, is purely a r o m a n  d'auentzrres 
and enjoyed great popularity. His  second romance, l l l e  e t  Gnlero?~,  
dedicated t o  Beatrix, the  second ~ v i f e  of Frederick Barbarossa, 
treats of a similar situation t o  tha t  outlined in the  l a y  of El iduc  
by Marie de  France. 

See the Oeuvres de Gaztlier d'Arras, ed. E.  Lijseth (1890) ; Hist. litt. 
de  la France, vol. xxii (1852) ; A. Dinaux, Les Troz~v ires  (1833-43). 

GAUZE, a light, transparent fabric, originally of silk, a n d  
now sometimes made of linen or cotton, woven in a n  open manner 
with very fine yarn. I t  is said t o  have been originally made a t  
Gaza in Palestine, whence the name. Some of t he  gauzes f rom 
eastern Asia were brocaded with flowers of gold or silver. I n  t he  
weaving of gauze the  warp  threads, in addition t o  being crossed 
as  in plain weaving, are twisted in pairs from left  t o  right a n d  
from right to  left alternately, after each shot of weft ,  thereby 
keeping the  weft threads a t  equal distances apart ,  and  retaining 
them in their parallel position. The  textures are  woven either 
plain, striped or figured; and the material receives many  des- 
ignations, according t o  its appearance and the  purposes to 
which it is devoted. A thin cotton fabric, woven in the  same way, 
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is known as leno, to distinguish it from muslin made by plain 
weaving. Silk gauze was a prominent and extensive industry in 
the west of Scotland during the second half of the 18th century, 
but on the introduction of cotton-weaving it greatly declined. 
I n  addition to its use for dress purposes, silk gauze is much em- 
ployed for bolting or sifting flour and other finely ground sub- 
stances. The term gauze is applied generally to transparent 
fabrics of whatever fibre made, and to the fine-woven wire-cloth 
used in safety-lamps, sieves, window-blinds. etc. 

GAVARNI, PAUL (1804-1866), pseudonym of GUILLAUME- 
SULPICE CHEVALIER, French lithographer and painter, was born on 
Jan. 13, 1804, in Paris. In early childhood he showed gifts for 
drawing and at  the age of ten was working in the studio of the 
architect Dutillard and was later employed by a maker of precision 
instruments. All his life he regretted he could not devote his 
entire time to his principal interests : drawing, mathematics, litera- 
ture and the stage. His first lithograph was published in 1824 and 
attracted the attention of E. Blaisot, who gave him employment. 
From 1824 to 1828 he traveled in the Pyrenees and at  that time 
he adopted the name Gavarni. Upon his return he worked for 
the fashion journal La Mode, made many contacts in the morld 
of society and art and became the friend of Balzac, M. J. Sue and 
the duchesse d'Abrant6s. About 1831 he began publishing his 
scenes of everyday contemporary life, and praise from writers such 
as Balzac gained him popularity in England as well as France In  
1833 he began publication of the Journal des gens du monde 14hich 
failed after 18 numbers and was responsible for Gavarni's im- 
prisonment for debt in 1835 for almost a year. He maintained his 
cheerful outlook, however, and from 1839 to 1846 he issued his 
famous series "Les Lorettes," "Les DCbardeursn and "Les 
Fourberies de Femmes." After the death of his mother and his 
marriage, about 1845. his style changed. deepening in seriousness 
and observation. Gavarni then turned his mirror to the grotesque 
sides of family life and of humanity. While showing the same 
power of irony as his former works, enhanced by a deeper insight 
into human nature, Gavarni's compositions of this time generally 
bear the stamp of a bitter philosophy. In 1847 he left for London, 
described as "the best-dressed man in France." but spent his time 
in England observing the life of the poor and producing some of his 
most compelling work. He traveled in Scotland in 1849 and did 
much work for English publications. After his return to Paris he 
devoted more time to water colour and in 1851 met the Goncourt 
brothers who had long been his admirers and were preparing their 
book for him. Again Gavarni took up lithography and brought 
forth another of his great series, "Thomas Vireloque." At the time 
of his death, on Nov. 24, 1866, he was working energetically in 
etching, lithography and the new and popular process, electric en- 
graving. 

Although Gavarni's work lacks the power of his great contempo- 
rary Daumier it can be appreciated for its polished wit, the finesse 
of his cultured observation and the all-embracing panorama he 
presents of the life of his time. 

BIBLIOGRAPHY.-E and J. de Goncourt, Gavarni: 1'Homme et l'oeuvre 
(1873), J Armelhaut and E. Bocher, L'Oeuvre de Gavarni (1873) (the 
definitive catalogue of Gavarni's prints) ; P. A. Lemoisne, Gavarni: 
peintre et lithographe (1924). (H. Es ) 

GAVAZZI, ALESSANDRO (1809-1889), Italian preacher 
and patriot, was born at Bologna on March 21, 1809. He at first 
became a monk (1825), and attached himself to the Barnabites at  
Xaples, where he afterward (1829) acted as professor of rhetoric. 
D r ~ v e n  into exile on account of his liberal views he found refuge in 
England, where he joined the Evangelical church, and became head 
and organizer of the Italian Protestants in London. Returning to 
Italy in 1860, he served as army chaplain with Garibaldi. In 18 70 
he became head of the Free Church (Ckzesa libera) of Italy, 
united the scattered Congregations into the "Unione delle Chiese 
libere in Italia," and in 187 j founded in Rome the theological col- 
lege of the Free Church, in which he himself taught dogmatics, 
apologetics and polemics He died in Rome on Jan. 9, 1889. 

His publications include N o  Uaion with Rome (1871) ; The Priest in 
Absolution (1877) ; M y  Recollections o f  thp Last Four Popes, etc, in 
answer to Cardinal Wiseman (1858) ; Orations (1851). 

GAVELKIND, a peculiar system of tenure associated chiefly 
with the county of Kent, but found also in other parts of England. 
In Kent all land was presumed to be holden by this tenure until 
the contrary was proved, but some lands have been disgaveled by 
particular statutes. I t  is more correctly described as "socage 
tenure. subject to the custom of gavelkind." The chief peculiari- 
ties of the custom were: ( I )  A tenant could alienate his lands by 
feoffment at  15 years of age. (2) There was no escheat on at- 
tainder for felony. (3) Generally the tenant could dispose of his 
lands by will. (4) In intestacy the estate descended to the sons 
(or, in the case of deceased sons, their representatives) in equal 
shares: "Every son is as great a gentleman as the eldest son is." 
Though females claiming in their own right were postponed to 
males, yet by representation they inherited together with them. 
(5) ,4 wife was do~vable of one-half instead of one-third of the 
land. (6)  A widower might be tenant by courtesy of one-half 
without having had any issue, but only so long as he remained un- 
married. Gavelkind was, previous to the Conquest, the general 
custom of the realm, but was then superseded by the feudal law of 
primogeniture. I t  mas abolished by the Law of Property act, 
1922, and the Administration of Estates act, 1925. 

Irish gavelkind was a species of tribal succession, by which the 
land, instead of being divided at  the death of the holder among 
his sons, was thrown again into the common stock, and redivided 
among the surviving members of the sept. 

GAVESTON, PIERS (d. 1312), earl of Cornwall, favourite 
of the English king Edward 11, was the son of a Gascon knight 
and was brought up at  the court of Edward I as companion to 
his son. Early in 1307 he was banished by the king; but he re- 
turned after the death of Edward I a few months later, and at  
once became the chief adviser of Edward 11. Made earl of Corn- 
mdl, he received lands and money, and married Edward's niece, 
Margaret de Clare (d. 1342). He was regent during the king's 
short absence in France in 1308, and was conspicuous at  Edward's 
coronation. These proceedings and Gaveston's own arrogance 
aroused the anger and jealousy of the barons. They demanded 
his banishment; and the king, forced to assent, sent him to Ire- 
land as lieutenant, where he remained about a year. 

Returning to England in July 1309, Gaveston showed himself 
more insolent than ever. In  1311 the king was forced to agree to 
the election of the "ordainers," and the ordinances they drew up 
provided inter alia for the perpetual banishment of Gaveston, 
who retired to Flanders, but returned secretly to England at the 
end of 1311. Soon he was publicly restored by Edward, and the 
barons had taken up arms. Deserted by the king he surrendered 
to Aymer de Valence, earl of Pembroke (d. 1324), a t  Scar- 
borough in May 1312, and was taken to Deddington in Oxford- 
shire, where he was kidnapped by Guy de Beauchamp, earl of 
Wanvick (d. 1315). H e  was beheaded on Blacklo~v hill near War- 
wick on June 19, 1312. Gaveston, whose body was buried in 1315 
at  King's Langley, Hertfordshire, left an only daughter. 

GAVIAL (from the native name gharial), a long-snouted 
fish-eating crocodilian inhabiting northern India. The snout is 
extremely slender and elongate, with numerous equal-sized teeth. 
Various crocodiles have relatively slender snouts, and the Malayan 
false gavial (Tomistoma), a close relative of the true crocodiles, 
approaches the gavial in this respect. See CROCODILIAN. 

(K. P. S.) 
GAVIIDAE: see LOON. 
GAVOTTE, properly the dance of the Gavots or natives-of 

Gap, a district in the upper Alps, in the old province of Dauphinti. 
I t  is a dance of a brisk and lively character, somewhat resembling 
the minuet, but quicker and less stately (see DANCE) ; hence also 
the use of this name for a form of musical composition. 

GAWABRA: see ARABS. 
GAWAIN, son of King Loth of Orkney, and nephew to 

Arthur on his mother's side, the most famous hero of Arthurian 
romance. The first mention of his name is in a passage of William 
of Malmesbury, recording the discovery of his tomb in the prov- 
ince of Ros in Wales. He is there described as Walwen qui  fuit 
lzaud degener Arturis ex sorore nepos. Here he is said to have 
reigned over Galloway; and there is certainly some connection, 
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the character of which is now not easy to  determine, between the and Galahad, and that the solution of the mysterious Grail prob- 
two. I n  the later Historia of Geoffrey of Monmouth, and its lem is to be sought rather in the tales connected with the older hero 
French translation by Wace, Gawain plays an important and than in those devoted to the glorification of the younger knights. 
"pseudo-historic" r61e. On the receipt by Arthur of the insulting The explanation of the very perplexing changes which the charac- 
message of the Roman emperor, demanding tribute, i$, is he who ter of Gawain has undergone appears to lie in a misunderstanding 
is despatched as  ambassador to the enemy's camp, where his of the original sources of that character. Whether or not Gawain 
arrogant and insulting behaviour brings about the outbreak of was a sun-hero, and he certainly possessed some of the features- 
hostilities. On receipt of the tidings of Mordred's treachery, we are constantly told how his strength waxed with the waxing 
Gawain accompanies Arthur to  England, and is slain in the battle of the sun till noontide, and then gradually decreased; he owned 
which ensues on their landing. Wace, however, evidently knew a steed known by a definite name le Gringalet; and a light-giving 
more of Gawain than he has included in his translation, for he sword, Excalibur (which, as a rule, is represented as  belonging to 
speaks of him as Gawain, not to  Arthur)-all traits of a sun-hero-he certainly 

Li quens Walwains has much in common with the primitive Irish hero Cuchullin. 
Qui tant fu preudom de ses mains (11. 9057-58) ; The famous head-cutting challenge, so admirably told in  S y r  

and later on says Gawayne and the  Grene Knighte,  was originally connected with 
Prous fu et de mult grant mesure, the Irish champion. Nor was the lady of Gawain's love a mortal 
D'orgoil et de forfait n'ot qure maiden, but the queen of the other-world. In  Irish tradition the 
Plus vaut faire qu'il ne dist other-world is often represented as an island, inhabited by women 
Et plus doner qu'il ne pramist (10. 106-109). only; and it  is this "Isle of Maidens" that Gawain visits in  D i u  

The English Arthurian poems regard him as the type and model Crone; returning therefrom dowered with the gift of eternal youth. 
of chivalrous courtesy, "the fine father of nurture," and as Prof. The Chastel Merveilleus adventure, related a t  length by ChrCtien 
Maynadier has well remarked, "previous to the appearance of and Wolfram, is undoubtedly such an "other-world" story. I t  
Malory's compilation it  was Gawain rather than Arthur who was seems probable that i t  was this connection which won for Gawain 
the typical English hero." I t  is thus rather surprising to find that the title of the "Maidens' Knight," a title for which no satis- 
in  the earliest preserved mss, of Arthurian romance, i.e., in the factory explanation is ever given. When the source of the name 
poems of ChrCtien de Troyes, Gawain, though generally placed was forgotten its meaning was not unnaturally misinterpreted, and 
first in the list of knights, is by no means the hero par excellence. gained for Gawain the reputation of a facile morality, which was 
The latter part of the Perceval is indeed devoted to the recital exaggerated by the pious compilers of the later Grail romances 
of his adventures a t  the Chastel Merveilleus, but of none of ChrC- into persistent and aggravated wrong-doing; a t  the same time 
tien's poems is he the protagonist. The anonymous author of the it  is to be noted that Gawain is never, like Tristan and Lancelot, 
Chevalier (Z l'bpe'e indeed makes this apparent neglect of Gawain the hero of an illicit connection maintained under circumstances 
a ground of reproach against ChrCtien. At the same time the of falsehood and treachery. Gawain, however, belonged to the 
majority of the short episodic poems connected with the cycle have pre-Christian stage of Grail tradition, and it  is not surprising that 
Gawain for their hero. In  the earlier form of the prose romances, writers bent on spiritual edification found him somewhat of a 
e.g., in the Merlin proper, Gawain is a dominant personality, his stumbling-block. Chaucer, when he spoke of Gawain coming 
feats rivalling in importance those ascribed to Arthur, but in the "again out of faerie," spoke better than he knew; the home of 
later forms such as the Merlin continuations, the Tristan, and the that very gallant and courteous knight is indeed Fairy-land, and 
final Lancelot compilation, his character and position have under- the true Gawain-tradition is informed with fairy glamour and 
gone a complete change, he is represented as cruel, cowardly and grace. 
treacherous, and of indifferent moral character. Most unfor- BIBLIOGRAPHY.-F. Madden (ed.), S Y ~  Gawayne, the English poems 
tunately our ~ ~ ~ l i ~ h  version of the romances, ~ ~ l ~ ~ ~ > ~  M~~~~ relative to that hero (1839) ; intro. and summary of episodic "Gawain" 

poems by Gaston Paris in Histoire littkraire de la France, vol. xxx 
d'Arthur) being derived from these later forms (though his treat- (1888) ; J.  L. Weston, Legend o f  Sir Gawain (1897) and Legend o f  Sir 
ment of Gawain is by no means uniformly consistent), this un- Perceval (1906) ; Sir Gawain and the Green Knight (1898), Sir Gawain 
favourable aspect is that under which the hero has become known at the Grail Castle (rgoq), Sir Gawain and the Lady of Lys (1907), all 
to the modern reader. T ~ ~ ~ ~ ~ ~ ~ ,  who only knew the ~ ~ t h ~ ~ i ~ ~  three trans. by J. L. Weston in Nutt's Arthurian Romances, vol. i, vi 

and vii. For the Celtic derivation of this and other Arthurian characters 
story through the medium MalOry, has, largely ~ e e  R, S. Loomis, Celtic My th  and Romance (1927). 
contributed to  this misunderstanding. Morris, in T h e  Defence of (J. L. W.) 
Guinevere, speaks of "gloomy Gawain"; perhaps the most absurdly GAWAMAyA: see ARABS. 
misleading epithet which could possibly have been applied to the GAWLER, a town of Gawler county, South Australia, on the 
"gay, gratious, and gude" knight of early English tradition. Para river, 2 j mi. by rail N.E. of Adelaide. I t  is one of the most 

The truth appears to be that Gawain, the Celtic and mythic thriving places in the colony, being the centre of a large wheat- 
origin of whose character was frankly admitted by the late M. growing district; it has also engineering works, foundries, flour- 
Gaston Paris, belongs to the very earliest stage of Arthurian tradi- mills, breweries and sawmills. Some gold, silver, copper and lead 
tion, long antedating the crystallization of such tradition into liter- are found in the neighbouring hills. Pop. (19 54) 5,117. 
ary form. H e  was certainly known in Italy a t  a very early date; GAY, JOHN (1685-1732), English poet and dramatist, au- 
Prof. Rajna has found the names of Arthur and Gawain in char- thor of T h e  Beggar's Opera, was born on June 30, 1685, a t  Barn- 
ters of the early 12th century, the bearers of those names being staple, Devonshire, and educated a t  the local grammar school. He 
then grown to manhood; and Gawain is figured in the architrave of was apprenticed to a silk mercer in London, but was released early 
the north doorway of Modena cathedral, a 12th-century building. from his indentures and, after a further short period in Devonshire, 
Recent discoveries have made it  practically certain that there returned to London where he lived most of his life. Among his 
existed, prior to the extant romances, a collection ot short episodic early literary friends were Aaron Hill and Eustace Budgell, whom 
poems, devoted to the glorification of Arthur's famous nephew he helped in the production of T h e  British Apollo, a question-and- 
and his immediate kin (his brother Gaheris, or Gareth, and his answer journal of the day. His journalistic interests are clearly 
son Guinglain), the authorship of which was attributed to  a Welsh- seen in a pamphlet, T h e  Present S ta te  of W i t  ( I ~ I I ) ,  a survey of 
man, Bleheris; fragments of this collection have been preserved contemporary periodical publications. 
to us alike in the first continuation of ChrCtien de Troyes Percevpl, From 1712 to 1714 he was steward in the household of the duch- 
due to Wauchier de Denain, and in our vernacular Gawain poems. ess of Monmouth, which gave him leisure and security to write. 
Among these "Bleheris" poems was one dealing with Gawain's H e  had produced a burlesque of the Miltonis style, W i n e ,  in I 708 
adventures a t  the Grail castle, where the Grail is represented as and in 1713 his first important poem, Rural Sports,  appeared. This 
non-Christian, and presents fe'atures strongly reminiscent of the is a descriptive and didactic work in two short books dealing with 
ancient Nature mysteries. There is good ground for believing hunting and fishing, but containing also descriptions of the country- 
that as  Grail quester and winner, Gawain preceded alike Perceval side and meditations on the Horatian theme of retirement. Here 



Gay strikes a t  once his characteristic note of delicately absurd 
artificiality. I n  discussing bait, for example, he tells the reader: 

Those baits will best reward the fisher's pains. 
Whose polish'd tails a shining yellow s t~ ins  
Cleanse them from filth, to g i ~ e  a tempting gloss, 
Cherish the sully'd reptile race with moss. . . 

H e  is, of course, aware of the comic disproportion between his 
language and the subject. But the contrast, while i t  produces the 
effect of a redzlctio ad abszlrdz~m, does so in a good-humoured nay  
and in a tone of underlying sympathy. This note of sympathetic 
comedy is the staple one in Gay's poetry. I t  is strongly marked 
in his finest poem. T7,ivia: or, the Ar t  of TValking the  Strects of 
London ( I ;  16), a work modeled on Virgil's Georgics and fully alive 
today for the detailed observation of urban life which it displays. 
and for its assured technical dexterity. Something of its flavour 
can be gained from this couplet, describing a sophisticated lady 
crossing the street: 

Her shoe disdains the street; the lazy fair 
With narrow step affects a limpinc air. 

The force of character observation in "disdains." and the way in 
which the rhythm of the second line echoes the angular movements 
of the lady. indicate the precision of Gay's craftsmanship. The 
effect is not to "startle with a fine excess," but to make the reader 
apprehend one facet of experience more clearly. I t  is this effect 
which Gay is constantly achieving. The full significance of a cou- 
plet often depends upon a literary parallel and references back to 
the Georgics are common. Virgil, for example, says that the influ- 
ence of spring is felt throughout the whole of creation, a thought 
which Dryden renders by the lines: 

From hence proceeds the birds' harmonious voice; 
From hence the cuws exult, and frisking lambs rejoice. 

Gay varies the lines in Trivia: 
The seasons operate on ev'ry breast; 
'Tis hence that fawns are brisk, and ladies drest, 

and the effect is complex, a t  once satirical. sympathetic and. by 
its correlation of the animal and human kingdoms, philosophical. 
I t  is in this sort of delicate probing of the surface of apparently 
mundane social life that Gay excels. 

Apart from Trivia and Rural Sports,  Gay's most important 
works are T h e  Shepizcrd's Tt'eek ( I ~ I I ) ,  a series of mock classical 
pastorals, his t ~ o  series of Fables ( I  727 and 1738) and The  Beg- 
gar's Opera (1728). The Fables x e n t  through about 350 editions 
and until the 20th century were the best known of his poems. 
They are brief octosyllabic illustrations of moral themes, often 
satirical in tone and frequently directed at  the court and courtiers. 

Gay's most famous mork. Tlze Beggar's Opera, was produced on 
Jan. 29, 1728. a t  Rich's theatre in Lincoln's Inn fields, %here it 
was said to make "Gay rich, and Rich gay." Its basic idea was 
to mirror the moral degradation of society by means of a story 
about thieves and highaaymen, and more particularly to caricature 
Robert Lf'alpole and his administration. I t  also makes fun of the 
prevailing fashion for Italian opera. The play is kept alive, how- 
ever, not so much by the pungency of its satire as by the effective 
situations of the plot. and above all by the "singability" of the 
songs. I t  ran for 62 nights (not all consecutive) and temporarily 
drove Italian opera from the stage. Gay wrote a sequel, Polly, 
which is set in the LVest Indies and in which poetic justice is more 
clearly seen to be done than in Tlze Beggar's Opera, but its pro- 
duction \%as forbidden by the lord chamberlain. no doubt through 
the influence of n7alpole. The suppression proved an excellent 
advertisement. Gay's cause found support among his friends and 
indeed among all who mere antagonistic to the government JVhen 
it was decided to print the play, subscriptions mere canvassed even 
in the court itself. John Arbuthnot describes the extent of the 
interest in a letter to Svif t  (March 19. 1729) : "The inoffensive 
John Gay is noa become one of the obstructions to the peace of 
Europe. the terror of the hIinisters, the chief author of . . . all 
the seditious pamphlets ~vhich have been published against the 
government . . . If he should travel about the country. he nould 
have hecatombs of roasted oxen sacrificed to him." As a result 
of this uncharacteristic notoriety Gay made me11 over f 1.000 from 
subscriptions and Polly sold nidely. The play was not produced 

until 1777 when i t  had a moderate success. Gay's less famous 
plays include T h e  W h a t  d'ye Call I t  (1715), Three Hours Af ter  
Afarriage ( I  71 7)  and Aclzilles, posthumously produced in 1733. 

The adjective most often applied to Gay by his friends is 
"honest," and they agree that this was accompanied by a certain 
nai'vetC in the face of practical problems. He  lost almost all his 
money on South Sea stock and suffered disappointments of official 
patronage. Nonetheless when he died, Dec. 4, 1732, in London, 
he vas  worth £6.000, a modest but not negligible fortune. He  had 
been helped by various patrons, including the third earl of Bur- 
lington and the third earl of Queensberry; the duchess of Queens- 
berry mourned his death deeply. He  was buried in Westminster 
abbey, next to Chaucer. His monument is by John Rysbrack, 
his epitaph by Alexander Pope. 

Gay's reputation remained high throughout the 18th century; 
during the 19th he was remembered chiefly as the author of the 
Fables but, following Nigel Playfair's enormously successful re- 
vival of T h e  Beggar's Opera in 1920, Gay's general reputation 
gradually rose again and he became valued as a poet of a varied 
and considerable achievement. 

BIBLIOGRAPHY.-The Poetical W o r k s ,  including plays, were edited 
by G ,  C. Faber (1926). See also W .  H .  Irving, J o h n  G a y ,  Favourite 
of the W i t s  (1940) ; J .  R. Sutherland, i n 'Pope  and His Contemporaries 
(1949). (JN. C.) 

GAY, WALTER (1856-1937)~ U.S. artist who painted scenes 
of French interiors and French peasant life, was born at  Hingham, 
Mass.. on Jan. 2 2 ,  18j6. Most of his career was spent in Europe. 
In 1876 he became a pupil of LCon Bonnat in Paris. He  received 
an honourable mention in the salon of 1885; a gold medal in 1888, 
similar awards at Vienna (1894)~  Antwerp (189j),  Berlin (1896) 
and Munich (1897). He became an officer of the Legion of Honour 
and a member of the Society of Secession, Munich. His works are 
in the Luxembourg. the Tate gallery and the Boston and Metro- 
politan museums of art .  He died July 14. 1937, in Paris. 

GAYA, a city and district in the Patna revenue division of 
Bihar state. India, about 57 mi. S. of Patna city, with a station on 
the Grand Chord line of the Eastern railway. With a population 
in 1961 of 13'0.884 it is. next to Patna, the most populous city in 
the state. Gaya is a celebrated place of Hindu pilgrimage; it is 
a sacred duty for Hindus to make offerings there for the salvation 
of their parents and ancestors, and about 300.000 pilgrims come 
annually. There are 45 sacred places between (and including) 
Pretsil hill on the north and Bodh (Buddh) Gaya on the south, a 
distance of I j mi., but most are in Gaya itself. The principal 
shrine is the Vishnupad temple built by the Mahratta princess, 
Ahalya Bai, in 1787. Others are the rocky temple-crowned hills of 
Ramsila .(372 it .)  and Brahmajuni (450 it .) .  The last, which 
overlooks the civil station, has been identified with the Gayasirsa 
hill on which Buddha preached. Gaya college is a constituent of 
Bihar university. 

G A ~ A  DISTRICT, with an area of 4,766 sq.mi. and a population 
(1961) of 3.647,268. consists of a wide plain, with wooded hills 
along the southern boundary, from which the country fsalls with a 
gentle slope toward the north. The hills in the south, which con- 
tain scenes of the most picturesque beauty, rise to a height of 
2 , 2 0 2  i t .  at Durvasarhi and to 1,832 ft. in the Mahabar hills. A 
long range extends from near Bodh Gaya northeastward, and else- 
where in the open plain, rocky hills occur, either detached or in 
groups, such as Maher, 1,620 i t . ;  Kauwadol and the Barabar 
hills. The northern part of the district is highly cultivated; the 
portions to the east and west are less fertile. In  the south the 
country is thinly peopled; in the jungles covering the hills and 
the country below them: tigers, leopards. bear and deer are found. 
The principal rivers are the Sone (Son). which marks the bound- 
ary between Gaya and Shahabad districts, the Punpun and the 
Phalgu, formed by the junction of two large hill streams! the 
Nilajan and Mohana. The last three rivers are subject to heavy 
floods. Agriculture depends largely on irrigation, which is mainly 
effected by an indigenous system of channels leading from the 
rivers and storage reservoirs made by building embankments 
across the line of drainage. The northwest of the district is ir- 
rigated by part of the Sone canal system. Mica mines are worked 
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in the southeast of the district, which contains part of the Bihar 
mica belt, one of the largest sources of the world's supply. Other 
industries are the production of shellac, which centres on Imam- 
ganj, the weaving of carpets and blankets, notably at Obra. and 
the manufacture of brass utensils and of black stoneware. chiefly 
ornaments sold to pilgrims at  Gaya. The district is traversed by 
the Grand Chord line of the Eastern railway. the South Bihar 
railway running into the Monghyr district. and a branch to Patna. 
Gaya district is rich in ancient sites and has many archaeological 
remains associated with the early history of Buddhism. Bodh 
Gaya (6 mi. S. of Gaya), famous for the Bo-tree, is one of the 
holiest sites of Buddhism. A mound on the Sobhnath hill has been 
identified with the burial place of Kasyapa, the greatest of 
Buddha's disciples; the remains of a monastery are in a valley 
(Hasra Koli near by. where fine sculptured figures have been 
found. In the Barabar hills there are rock-cut caves or rooms. in 
some of which the rock has been wrought to an extraordinary 
polish. An inscription of Asoka in one group shows they were 
dedicated to the use of ascetics called Ajivikas. The other group was 
hewn out of the rock for the use of the same sect by his grandson, 
Dasaratha; they are called the Nagarjuni caves, after a Buddhist 
teacher of that  name who is believed to have lived in them in the 2nd 
century A.D. 

GAYAL, a domesticated ox allied to the gaur ( q . ~ . )  but dis- 
tinguished by the more conical and straighter horns, and the 
straight line between them. Gayal are kept by the natives of the 
hill districts of Assam, Tenasserim and Upper Burma. 

GAY-LUSSAC, JOSEPH LOUIS (1778-ISSO), French 
chemist and physicist. pioneered in the study of the gaseous state. 
He mas born at St. LConard, in the de'partement of Haute-Vienne, 
on Dec. 6. 1778. His father. Antoine Gay, added Lussac to the 
name to avoid confusion with others named Gay. (Lussac is an 
estate near St. Lemand.) He entered the Bcole Polytechnique at  
the end of 1797; two years later he was transferred to the ~ c o l e  
des Ponts et ChaussCes, and at  the same time he assisted Claude L. 
Berthollet (9 . v . )  in his researches. In 1802 he was appointed 
demonstrator to Antoine F. Fourcroy at  the ~ c o l e  Polytechnique. 
He succeeded Fourcroy as professor of chemistry on Jan. I, 1810. 
From 1808 to 1832 he was professor of physics at the Sorbonne, a 
post which he resigned for the chair of chemistry at the Jardin 
des Plantes. In 1806 he was made an academician. In 1831 he 
was elected to represent Haute-Vienne in the chamber of deputies, 
and in 1839 he entered the chamber of peers. He died in Paris on 
May 9, 1850. He lies buried in Pkre Lachaise cemetery. 

Gay-Lussac's earlier researches were mostly physical in charac- 
ter and referred mainly to the properties of gases. vapour tensions, 
hygrometry, capillarity, etc. His first memoir, published in 1802, 
dealt with the Cxpansion of gases. In 1803 the French academy, 
desirous of securing some observations on the force of terrestrial 
magnetism at  great elevations above the earth, obtained the use 
of a balloon, and entrusted the task to him and Jean B. Biot. In 
their first ascent from the garden of the Conservatoire des Arts 
on Aug. 24. 1804. an altitude of 13.120 it. was attained; Gay-Lussac 
made a second ascent by himself on Sept. 16, when the balloon rose 
23.012 ft. above sea level. At'this height. he made observations not 
only on magnetism, but also on the temperature and humidity of 
the air, and collected several samples of air at different heights. 
The magnetic observations led him to the conclusion that the mag- 
netic effect at all attainable elevations above the earth's surface 
remains constant; and on analyzing the samples of air he could 
find no difference of composition at  different heights. This work 
places him among the founders of meteorology. In the same year, 
in conjunction with Alexander von Humboldt, he read a paper 
on eudiometric analysis ( A n n .  de Chim., 1805); it contained the 
germ of his most important generalization, the law of combination 
of gases by volumes, which was. however, not enunciated in its 
general form until after his return from a journey through S~vitzer- 
land. Italy and Germany. 

In 1809 his important memoir on gaseous combination was pub- 
lished. I n  it he pointed out that when gases combine they do so 
in the simplest proportions by volume, and that the volume of any 
gaseous product formed bears a simple ratio to that of the con- 
stitucnts (see CHEDIISTRY: T h e  Developlnelzt of the Theory of 

Moleczdar S truc tz~re) .  This is Gay-Lussac's law. H e  was one 
of the discoverers of the fact that all gases have approximately the 
same coefficient of expansion (Charles's law). 

About this time Gay-Lussac's work became more purely chemi- 
cal. In  1808. he succeeded. with the collaboration of Louis J. 
ThCnard, in preparing potassium by the action of red-hot iron on 
fused potash. The properties of the element were studied and in 
1809 he used it for the isolation of boron from boric acid. Gay- 
Lussac carried out some work on chlorine (1809) and iodine 
(1814) which brought him into direct rivalry with Humphry Davy 

( q . v . ) .  He considered " ~ x ~ m u r i a t i c  acid" (chlorine) to be a com- 
pound. whereas Davy saw no reason to suppose that it contained 
oxygen and regarded it as an element, a view which Gay-Lussac 
was reluctantly compelled to accept. 

In  1810 Gay-Lussac published a paper which contains some 
classic experiments on fermentation, a subject to which he returned 
in a second paper published in 181 5. At the same time he was 
working with ThCnard at the improvement of the methods of 
organic analysis. and by combustion with oxidizing agents, first 
potassium chlorate and subsequently copper oxide, he determined 
the composition of a number of organic substances. His last great 
piece of pure research was on prussic acid. In a note published in 
181 I he described the physical properties of this acid, but he said 
nothing about its chemical composition until 1815, when he de- 
scribed cyanogen as a compound radicle. prussic acid as a com- 
pound of that radicle with hydrogen alone. and the prussiates (cya- 
nides) as compounds of the radicle with metals. The proof that 
prussic acid contains hydrogen but no oxygen was a most important 
support to the hydrogen-acid theory, and completed the downfall 
of Lavoisier's oxygen theory. Gay-Lussac proposed the prefix 
"hydro" for these oxygen-free acids. H e  discovered ethyl iodide 
and chlorcyanogen: The isolation of cyanogen of importance 
for the subsequent era of compound radicles in organic chemistry. 

As a result of his success as an investigator Gay-Lussac's serv- 
ices as a technical adviser became in great demand. H e  had been 
a member of the consultative committee on arts and manufactures 
after 1805. He was attached to the "administration des poudres 
et salpCtresX in 1818, and in 1829 he received the lucrative post 
of assayer to the mint. His services to industry included his im- 
provements in the processes for the manufacture of sulfuric acid 
(1818) and oxalic acid (1829) ; methods of estimating the amount 
of real alkali in potash and soda and f ~ r ~ e s t i m a t i n g  the available 
chlorine in bleaching powder by a solution of arsenious acid; di- 
rections for the use of the centesimal alcoholometer published 
in 1830 and specially commended by the institute; and the elabora- 
tion of a method of assaying silver by a standard solution of com- 
mon salt. Among his research work of this period may be men- 
tioned the improvements in organic analysis and the investigation 
of fulminic acid made with the help of Liebig, who gained the 
privilege of admission to his private laboratory in 1823-24. 

The most complete list of Gay-Lussac's papers is contained in 
the Royal society's Catalogue o f  Scie~zti f ic Papers, which enumer- 
ates 148. exclusive of others written jointly 15ith Humboldt, ThC- 
nard, Welter and Liebig. Many were published in the Annales de 
chimie, which. after it changed its title to Annales de chimie e t  
physique he edited, with Arago, up to nearly the end of his life; 
but some are to be found in the ,Ve'?noires d'Arcueil and the 
Comptes rendus, and in the Rechevches physiques e t  chimiques, 
two volumes. published with ThCnard in 181 I. 

For biographical detalls see W. Tilden, Fa??tous Chemists ( 1 9 2 1 )  ; 
F .  Arago, Eloge de Gay-Lussac (1854) ; Riot et Gardem le Brun, Notice 
biographique de Gav L u ~ s a c  (1850) ; E Blanc and L. Delhoume, La vie 
dmouvante et noble de Gay-Lz~ssac (1950). (H. S. V. K.) 

GAZA, the most southerly city of the Philistine Pentapolis. 
separated from the sea by 3 mi. of sand dunes. I t  was a centre 
where ancient trade routes met, and through it passed the frankin- ~ 

cense from Arabia on its way to the Mediterranean world. I t  is 
on the railway from Egypt to Palestine and was capital of the 
southern province of Palestine. The town is well supplied with 
mater. Before World IVar I it was a prosperous town with good 
bazaars, a considerable manufacture of black pottery, and a 
groning export trade in barley. I t  was more than half destroyed 



GAZELLE 
by the war, and the population, although somewhat replenished 
immediately after the war, dwindled away northward in search of 
sustenance. The small harbour of Gaza (El-Mineh) is used mainly 
for the export of grain. 

History.-The Egyptian monarch, Thutmose I11 (c. 1500 B.c.) 
found in Gaza a convenient base for operations against Syria. 
Gaza's king mas a vassal of the Pharaohs in the Tell Amarna period 
about a century later. Joshua's victories brought him to its 
neighbourhood but not within its walls. I t  was one of the strong- 
holds from which the Philistines harassed Israel; and Gaza, famous 
for the worship of Dagon and Derketo, was the scene of Samson's 
glorious death. Solomon and Hezekiah gained a footing there with- 
out being able to retain it. Traffic in slaves evoked the curse of 
Amos. I n  735 B.C. Tiglath-Pileser made it tributary to Assyria. 
Gaza coquetted with Egypt and received condign punishment 
from Sargon. In the three centuries following it was bandied be- 
tween Babylon and Egypt. Gaza resisted .Alexander the Great 
only to  be broken and made a "desert." From the third to the 
first centuries B.C. Egyptian, Syrian and Jewish armies fought for 
its possession. The Romans made Gaza into an important place 
(named Minoa) and Augustus presented it to Herod. New Gaza 
was built on another site in the first century A.D. 

Although it showed itself ill-disposed to accept Christianity, a 
Christian community settled there early, and the Philemon, to 
whom St. Paul addressed a letter, was said to have been its 
first head. 

I n  A.D. 634 it surrendered to Omar's troops, and since Hashim 
the great-grandfather of the Prophet was buried there it became a 
sacred Moslem city. I n  the 12th century the crusaders found it 
almost desolate. Baldwin I11 erected a fortress (1149) but after 
Hattin Gaza surrendered. The Khwarismians inflicted a painful 
defeat there on the Christian and Saracen armies whom dire neces- 
sity drove into a strange and fleeting alliance. In  the 16th century 
the Turks crushed the Mamelukes and Egypt lay open to Salim I.  
Gaza fell to Bonaparte (1799). Three battles were fought at 
Gaza during World War I (see PALESTINE, OPERATIONS IN). In 
1948 Gaza came under Egyptian control. Israeli troops captured 
Gaza in the Sinai campaign of 19 j6, but withdrew in March 19j7. 
A special UN emergency force then moved in to police the Egypt- 
Israel border area near Gaza. For the Sinai campaign and its after- 
math, see EGYPT; ISRAEL; SUEZ CANAL; UNITED NATIONS. 

(E. Ro. ;  X.) 
GAZELLE, the name given to a group of antelopes forming 

the genus Gazella (see ANTELOPE). 
GAZETTE, a name given to newssheets or newspapers having 

an abstract of current events which were forerunners of modern 
newspapers ( q . ~ . ) .  The word came into English from the French, 
having been adapted from the Italian gazzetta, a name given to 
informal news or gossip sheets first published in Venice in the mid- 
16th century. Similar sheets soon made their appearance in France 
and in England. The type of gazette originating from the private 
newsletter existed in England before the middle of the 16th cen- 
tury, but was confined mainly to detailed accounts of diplomatic 
maneuvers or to the circulation of courtly verse among a re- 
stricted group of readers. Upon the accession of Queen Eliza- 
beth I, however, a far greater variety of such sheets began to 
appear. Aimed at  a wide popular audience, they disseminated 
gossip, trivia, unofficial news accounts from nongovernment 
sources, news of recent explorations, commercial advertisements 
and the more sensational news items of the day-reports of lurid 
crimes, supposed miracles, witchcraft and the like. The news col- 
lected in these sheets was contributed by volunteers, frequently 
based on the accounts of anonymous witnesses, and was notorious 
for its inaccuracy. 

In  the 17th century the term was increasingly applied to official 
government publications, such as the Oxford, Londo~z, Edinburgh 
and Dublin Gazettes. 

See Matfhias A. Shraaber, Some Forerunners o f  the Newspaper in 
England, 1476-1622 (1929). 

GAZIANTEP (AINTAB or AYINTAP), a city of Gaziantep, 
Turk. Pop. (1960) 125.498, all of which are Moslem Turks of 
Turkoman origin. During the second millennium B.C. Gaziantep 

was in the Hittite area and is probably of Hittite origin. The mod- 
ern city stands high in the green valley of the Sajur, a tributary 
of the Euphrates, some 65 mi. N.E. of Aleppo. The city is con- 
nected to a main railway system. Diiliik, the site of Doliche, fa- 
mous for the worship of Zeus Dolichenus (Baal), is marked by a 
mound two hours distant to the northwest. I n  crusading times its 
strong castle (Hamtap) was a strategic point of importance and 
was captured by Saladin in 1183. Subsequently the city came 
under the rule, in turn, of Mamelukes and Seljuk Turks and in 
1516 mas made a part of the Ottoman Turkish empire. Gaziantep 
served as the last base of Ibrahim Pasha before his victory over the 
Turks at Sezib (25 mi. E.) in 1839. In  the winter of 1920-21 the 
armed opposition of the Turkish nationalists to the French occupa- 
tion of north Syria centred in Gaziantep, which became the "Ver- 
dun of Anatolia," whence the prefix Gazi ("hero") is added to its 
name. After a siege lasting six months, despite determined Turkish 
efforts to relieve it, the city surrendered to the French troops. 
France returned it to Turkey under the Ankara treaty of Oct. 20, 
1921. 

The main industries of Gaziantep are the dyeing of yarn and the 
manufacture of striped dress materials (chiefly a mixture of silk 
and cotton), black goats' hair cloth for tents, morocco leather 
(sakhtiya~z) made from goats' skins, Aleppo soap from olive oil 
and pekmez, a sweet paste made from grapes. Exports include 
pistachio nuts, tobacco, cotton and cereals. 

GDYNIA, a Polish seaport and naval base, on the bay of 
Gdynia, opening out into Danzig bay, on the Baltic. I t  is 12 mi. 
N.W. of Danzig, with which it is connected by railway. The 
Polish government in building a railway to the port passing over 
territory entirely Polish, had also a scheme for a canal to the port 
from a convenient port on the Vistula, thus tapping the whole 
waterway system of Poland. 

In 1924, when the port of Danzig proved insufficient for 
Poland's overseas trade, the Polish state decided to build another 
port in the bay of Gdynia, a t  that time a small fishing village. 
In ten years this port became one of the largest harbours in 
Europe. 

The town was occupied by Germany during World War 11. 
BIBLIOGRAPHY.-S. Slawski, Poland's Access to the Sea (192 j) ; T h e  

Polish Handbook, 1925 ( 1 9 2 5 )  ; J. H. Retinger, All about Poland. 

GEAR-CUTTING MACHINES: see MACHINE TOOLS. 
GEARS are machine parts, operating in pairs, which transmit 

motion and force from one rotating shaft to another, or from a 
shaft to a slide (rack), by means of successively engaging projec- 
tions called teeth. The smaller of a gear pair is called the pinion 
and the larger is the gear. When the pinion is on the driving shaft, 
the pair acts as a speed reducer; when the gear drives, the pair is a 

speed increaser. Gears are more 
frequently used as speed reducers 
than as increasers. 

The gears in fig. I have teeth 
equally spaced on circles. If the 
pinion has 10 teeth and the gear 
20, the pinion will rotate twice 
as fast as the gear. The speed 
ratio mill be 20/10 = 2. In  gen- 
eral, if a pinion having T, teeth 
rotates at  N ,  r.p.m. and a gear 
having TG teeth rotates at  N ,  
r.p.m., the speed ratio R will be 

R = T . = N .  
T P  A'G 

For gears of the type shown in 
fig. I ,  there are physical limita- 
tions to both the minimum num- 

FIG.  ,,-MESHING ACTlON OF PIN.  ber of teeth On the pinion and 
ION.  GEAR AND RACK the maximum number of teeth on 

the gear. 
For a large speed ratio, two or more gear pairs may be required. 

Fig. 2 shows two pairs arranged in a compound train. If T ,  = 
To = 10 and TB = TD = 20, the speed ratio will be 



GEARS , 

load is shared by three planet gears. For this reason planetary 
transmissions are used on aircraft where space is limited and weight 
must be kept to a minimum. 

If the sun gear instead of the internal gear is fixed, N B  = 0 and 
N I  = 4/3N,. If the gear I is the input, the output shaft C will 
rotate in the same direction at  a slower speed. 

If the arm is fixed, N ,  = 0 and N ,  = - 3N,. I n  this case, the 
term -3 indicates that shaft B rotates three times faster than gear 
I and in the opposite direction. 

Lastly, if the sun gear and the arm are coupled together by means 
of a clutch so as to prevent gear tooth action and all members are 
allowed to rotate about the central axis, N I  = N, = N,. 

Thus, with the three-element planetary system of fig. 4, the 
speed ratio obtained (4, 3, 413 or 1) depends on which element is 
fixed. I t  is this feature which makes planetary arrangements val- 

F I G .  2.- TWO GEAR PAIRS ARRANGED I N  A COMPOUND TRAIN 

The gears in fig. I rotate in opposite directions. If another 
gear is placed between them, the gear and pinion ~vill rotate in the 
same direction. The intermediate or idler gear has no effect on 
the speed ratio. In  many cases idler gears (one or more) are used 
to fill the space when the shafts are too far apart to be connected 
by one pair. 

When the shafts are close together and must rotate in the same 
direction, a pinion and internal gear may be used, as shown in fig. 3. 
Teeth on the internal gear are cut on the inside of a cup-shaped 
member. 

If it is required that the input and output shafts be co-axial, the 
arrangement shown in fig. 4 may be used; this is known as a 
planetary, or epicyclic, gear train. The sun gear S on the shaft 
B meshes with two or more planet gears P. which are carried on 
bearings on a carrier A attached to the shaft C. The planet gears 
also mesh with an internal gear I. 

I t  can be shown that thespeeds of the shafts N B .  N c  and the in- 
ternal gear N ,  are related in the following way: 

INTERNAL GEA 

F I G .  3.- INTERNAL GEAR AND P I N I O N  

If T I  = 60, T ,  = 20, and the internal gear is prevented from ro- 
tating by a brake, then X I  = 0 and iVB = 4XC.  If the sun gear 
rotates clockwise it will cause the planet gears to roll around on the 
inside of the fixed internal gear and rotate the arm and shaft C in 
a clock\\ise direction. If B is the input shaft and C the output 
shaft. the unit becomes a compact. symmetrical speed reducer, 
with a comparatively high-?ewer transmitting capacity, since the 

F I G .  4.- PLANETARY, OR E P I C Y C L I C .  GEAR T R A I N  

uable in the automatic transmissions of automobiles. In  these, 
the fixing and interconnecting of the members is accomplished au- 
tomatically by brakes and clutches. 

The number of ways in which the gears may be arranged in a 
planetary system is infinite. The planet gears may be compounded 
( i . e . ,  have more than one gear on the same shaft) and mesh with 
other sun and internal gears. None of the gears may be fixed. I n  
this case any two (including the arm) may be attached to input 
shafts and the remainder to output shafts. Speed ratios of 10,000 
are easily obtained in planetary transmissions. 

All of the gears shown in figs. I to 4 are used for connecting 
parallel shafts. The shapes of the ends of the teeth shown in 
fig. I are involutes-the curve traced by any point on a taut string 
when the string is unwrapped from a cylinder (fig. 5 [A]). Along 
their length, the teeth may be either straight and parallel to the 
shafts, as in fig. 5(A) or curved, as in fig. 5(B). Gears with 
straight teeth are called spur gears, while those with curved teeth 
are called helical gears. The latter may be thought of as twisted 
spur gears, the teeth curving around the gear like the threads on 
a screw. 

On account of the overlapping action between the teeth, helical 
gears are less noisy in operation and have a higher load-carrying 

F I G .  5.-GEAR TEETH 
( A )  Stra ight  or  spur; ( 0 )  helical 
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UST 

A C 

FIG.  6.- HELICAL G E A R S  
( A )  Single  hel ica l ;  ( B )  double hei ica l ;  (C) herr ingbone 

capacity than equivalent spur gears. If used singly, however, an 
axial thrust load is produced as shown in fig. 6(A) .  This thrust 
load is ineffective in turning the shaft and results in an undesirable 
thrust load on the shaft bearings. This may be overcome by hav- 
ing the teeth slope in opposite directions on the two halves of the 
gear, as shown in figs. 6(B) and 6(C). 

On ships, for the transmission of power from high-speed turbines 
to low-speed propellor shafts, double helical gears are almost uni- 
versally employed. 

Helical gears may also be used to connect nonintersecting shafts 
a t  any angle to one another. Fig. 7 shows an arrangement for con- 
necting shafts inclined at  go0. This is the commonest angle for 
which such gears are used. If the helices sloped in the opposite 
direction to that shown, the lower shaft would rotate in the op- 
posite direction. 

When the shafts are parallel, the contact between the teeth on 
mating gears is "line contact" regardless of whether the teeth are 
straight or helical. When the shafts are inclined, the contact be- 
comes "point contact." For this reason crossed-axis helical gears 
are never used when the power being transmitted is high. How- 
ever, they are relatively insensitive to misalignment and are fre- 
quently employed in instruments and positioning mechanisms 
where friction is the only force opposing their motion. 

There is another aspect in which gears connecting parallel shafts 
differ from those connecting nonparallel shafts. U7hen the shafts 
are parallel, there is always one-and only one-pair of imaginary 
friction disks which would transmit the power with the same speed 
ratio as the gears. The diameters of these disks are called the 
pitch diameters of the gears. These diameters must be propor- 
tional to the numbers of teeth and fill the space bttween the shafts, 
and the gear teeth must be equally spaced on both gears. This 

s~ac inn  is known as the circular 
;itch and is equal to the circum- 
ference of the pitch circle divided 
by the number of teeth. 

On crossed-axis helical gears 
the circular spacing of the teeth 
need not be the same on both 
gears of a pair. I t  follows that 
the pitch diameters need not be 
inversely proportional to the 
speeds. Consequently, if a large 
speed ratio is required on one 
pair of gears-say, 100-this 
large ratio is more easily ob- 
tained when the shaft axes are 
crossed than when they are 
parallel. With parallel shafts, 
the pinion pitch diameter ~vould 
have to be 11100 of the gear pitch 
diameter, which is an impractical 
proportion. With crossed axes, 
the pinion could have only one 
helical tooth (called a thread in 
this case) and be as large as neces- 
sary for adequate strength. The 
pinion would look like a screw, 
and the gear would have 100 

F I G .  7 .- CROSSED-AXIS  HELICAL teeth. 
GEA RS  In  order to achieve line contact 

and improve the load-carrying capacity of the pair, the gear could 
be made to partially curve around the pinion in somewhat the same 
way that a nut envelops a screw. The result would be a worm and 
gear (fig. 8) .  I t  is also possible to make worms of an "hourglass" 
shape, instead of cylindrical, so that they envelop the gear. This 
results in a further increase in load-carrying capacity. 

Worm gears provide the simplest means of obtaining large ratios 
in a single pair. However, they are usually less efficient than 
parallel-shaft gears because when the shafts are parallel there is a 
sliding movement up and down the teeth only; on crossed-axis 
gears there is also a sliding movement along the teeth. 

On parallel-shaft gears, the friction loss in each pair seldom ex- 
ceeds 5% of the transmitted power and on helical gears it  may be 
as low as 1%. The losses in worm gears may exceed 7 570 and are 
seldom less than 5 % .  They are greatly affected by the diameter 
of the worm and the number of threads, single thread worms of 
large diameter having the highest losses (i.e., the loaest efficien- 
cies). When the efficiency of a worm and gear is more than 5 0 % ~  
the gear can drive the worm. With multiple-thread. hardened and 
ground steel worms meshing with bronze worm gears, efficiencies 
exceeding 50% are easily obtained, thus providing compact speed 

FIG.  8.- WORM A N D  GEAR 

increasers that can be used for driving superchargers on aircraft 
engines. 

For connecting shafts whose axes would intersect if extended, 
bevel gears are used. The pitch surfaces of bevel gears are frus- 
tums of cones, and the teeth, which must be tapered, may be either 
straight or curved (fig. 9). Although curved-tooth bevel gears 
are called spiral bevel gears, the curve of the teeth is usually a cir- 
cular arc. The curvature of the teeth results in overlapping tooth 
action and creates less noise than straight bevel gears. For the 
transmission of power a t  high speeds, spiral bevel gears are su- 
perior to straight bevel gears, just as helical gears are superior to 
spur gears for connecting parallel shafts. Spiral bevel gears are 
invaluable when power is being transmitted at  an angle, as on heli- 
copter transmissions. 

When adapted for use on shafts which do not intersect, spiral 
bevel gears are called hypoid gears (fig. 10). On automobiles they 
are used to connect the engine drive shaft to the rear axles. The 
offset permits lowering of the centre of gravity of the body. In 
some respects, hypoid gears resemble worm gears. There is more 
sliding movement than on spiral bevel gears, and the pitch surface 
diameters are not inversely proportional to the speeds. This per- 
mits high-speed ratios, since the pinion may be made as large as 
necessary for adequate strength. 
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An interesting application of a planetary gear arrangement in- 

corporating bevel gears is found in the differential gears of an 
automobile ( 9 . v . )  rear axle. The 
ring gear, which is driven by the 
drive shaft pinion, is fixed to the 8; 
differential carrier which carries 20: 

the d i f f e r e n t  gears. Bevel & 
pinions are carried on bearings in 
the carrier and mesh with bevel 
gears to which the axle shafts are A R 

fixed. 
- - 
F I G .  9 .- BEVEL G E A R  TEETH 

On a straight road, the differ- (A)  Stra ight;  (B )  spiral 
ential gears revolve as a unit, 
without meshing action, and the axles revolve as if they were fixed 
to the ring gear. When turning a corner,'the outside wheel (and 
axle) must turn faster than the inside wheel, and the differential 
gears rotate relative to one another to permit this. If the angular 
speeds of the carrier, left axle shaft and right axle shaft are ATc, 
N L  and N ,  respectively, it  can be shown that 2Nc = NL + 1VR. 
If the rear wheels are jacked up, with the engine stopped. then 
Nc = 0 and N, = - N R .  If the left rear wheel is turned clock- 
wise, the right wheel will turn counterclockwise. Bevel gear dif- 
ferentials are extensively used in computing machines such as 

HYPOID PINION SPIRAL BEVEL PINION 

F I G .  1 0 .- S P E C I A L  G E A R - A N D - P I N I O N  D E S I G N S  

adders. If AT, and N ,  are the input speeds, No will represent one 
half of their sum. (AR. C.) 

GEBER (JABIR; more fully JABIR IBN HAYYAN), was the most 
celebrated chemist of medieval times. There is reason to believe 
that he belonged to the famous south Arabian tribe of al-Azd, some 
members of which settled in the town of Kufa shortly after its 
foundation by the caliph Omar in A.D. 638. Jabir's father, 
Hayyan, was a druggist in Kufa and an ardent supporter of the 
Abbasid family, a t  that time plotting to secure the caliphate. I t  
is probable that Jabir was born at  the town of Tus (near the 
present Meshed) in the year A.D. 721 or 7 2 2 ,  while his father was 
in Persia as an Abbasid agent. Shortly afterward, Hayyan was 
arrested and executed by Tjmayyad officers, and the younger Jabir 
was sent to Arabia, where he studied under Harbi a t  Himyari. In  
later life, Jabir became a friend of Harun al-Rashid's powerful 
ministers, the Barmakides, and, according to tradition, shared their 
banishment from Baghdad in 803. Retiring to Kufa, he spent the 
rest of his life in obscurity, though one authority maintains that 
he survived until the accession of the caliph al-Ma'mun in 813. 
His laboratory at Kufa came to light about two centuries later, 
during building operations in a quarter of the town known as the 
Damascus Gate. 

Jabir was a voluminous writer, and fortunately made a list of 
the titles of his books, which was reproduced in part by Ibn al- 
Nadim in his Kitab al-Fihrist, a Moslem encyclopaedia of the 10th 
century A.D. Many of these books are still extant, nearly IOO 

having been reported as existing in manuscript or native litho- 
graphs in various European, Indian and north African libraries. 
They are, however. for the most part unedited (1928), and it is 
therefore impossible to express a final conclusion upon Jabir's sci- 
entific knowledge. 

Jabir's thought is often confused and superstitious, yet he has 
a t~vofold importance for the history of chemistry. In  the first 
place he was a skilled and ingenious experimentalist, and describes 
for the first time the preparation of nitric acid, the method of 
conducting certain essential chemical operations, and many other 
things of the same kind. H e  more clearly than any other early 
chemist recognized and stated the importance of experiment. 
Secondly, he suggested the comprehensive theory that all metals 
are composed of two principles resembling sulfur and mercury. 
This theory, which was a development of the Aristotelian concep- 
tion of two "exhalations," persisted for many centuries and was at  
last modified into the phlogiston theory of Johann Becher and 
Georg Stahl (17th and 18th centuries). Jabir explained the exist- 
ence of different varieties of metals by assuming that the sul- 
fureous and mercurial principles are not always pure and that 
they do not always combine together in the same proportion. If 
they are perfectly pure, and combine together in the most perfect 
natural equilibrium, then the product is the most perfect of metals, 
viz.. gold. Defects in purity or proportion or both result in the 
formation of silver, lead, tin, iron or copper; but since these metals 
are all essentially composed of the same constituents as gold, the 
accidents of combination may be removed by suitable treatment. 
Such treatment, which Jabir believed could be effected by means 
of elixirs, was the object of Alkimia or alchemy. 

Jabir's chemical theory was thus a development of Greek scien- 
tific and occult philosophy. Etymological and other evidence ren- 
ders it likely that his contact with Hellenism was made through 
Persian channels rather than through Syria and Egypt. The repu- 
tation he acquired has never since been equaled in the whole devel- 
opment of chemistry; there is. indeed, scarcely a single later Arabic 
alchemical work in which he is not quoted, or a t  least mentioned. 
When, in the 12th and 13th centuries, Islamic science was trans- 
mitted to Latin Christianity, the fame of Jabir went with i t ;  and, 
a t  least one of his books was translated into Latin. 

BIBLIOGRAPHY.-M. P. E. Berthelot, La Chimie au Moyen  Age, 3 
vol (1893) ; E. Darmstadter, Die Blchemie des Geber ( 1 9 2 2 )  and 
"Liber Misericordiae Geber," Arch. Gesch. Med., xvii, 4, 181-197 
(1925) ; J. Ruska, "Uber des Schriftenverzeichnis des Gaber ibn 
Hajjin," Arch. Gesch. Med., xv, 53-67 (1923), Die siebzig Bzicher des 
Gabir ibn Hajjan, 38-47 (1927)~ also in J. Chem. Educ.  (1929) and 
an essay in Bugge's Das Buch der grossen Chemiker (1930) ; E. J.  
Holmyard, "Jabir ibn Hayyan," Proc. R. Soc. M e d ,  xvi, 46-57 (1923) 
and Makers o f  Chemistry (1931); The  Works  o j  Geber, Eng. trans. 
by R .  Russell (1928). 

GEBHARD, TRUCHSESS VON WALDBURG ( I  547- 
1601), elector and archbishop of Cologne, was born on Nov. 10, 

I 547, a t  Cologne, studied at  Ingolstadt, Perugia and Louvain, and 
took orders. He held various positions at  the cathedrals of Augs- 
burg, Strasbourg, Cologne, and again at Augsburg, and in Dec. 
1577 was elected elector archbishop of Cologne. He became a con- 
vert to the Reformed doctrines, but it was suspected that his 
conversion was due to his desire to marry Agnes, countess of Mans- 
feld. The marriage was celebrated in Feb. 1583. Gebhard de- 
clined to give up his see, and collected an army. I n  April he was 
deposed and excommunicated by Pope Gregory X I I I .  A Bavarian 
prince, Ernest, bishop of Likge. Freising and Hildesheim. was 
chosen elector, and war broke out between the rivals. The Lu- 
theran princes of Germany gave no real support to Gebhard, who 
had Calvinistic leanings, and the only armed assistance he received 
was from John Casimir, administrator of the Rhenish Palatinate. 
Early in 1584 he was driven from Bonn. He found refuge in the 
Ketherlands. In  1589 Gebhard went to live in Strasbourg, where 
he died on May 31, 1601. 

GEBHARDT, EDUARD VON (1830-1925), German 
painter, was born in Estonia, and studied at  Diisseldorf, where he 
became a professor in the academy in 1873. He depicted scrip- 
tural subjects, using the German costume of the 15th and 16th 
centuries for his figures. But his heads were drawn from nature. 
His art constituted a reaction to\\ard realism after the staged 
and vapid productions of the Piloty school. Among his more im- 
portant works are the "Last Supper," and the "Ascension," in the 
National gallery at Berlin; the "Crucifixion" in the cathedral a t  
Reval. He died at  Dusseldorf on Feb. 3, 1925. 

GECKO is any lizard of the family Gekkonidae. The names 
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gecko, tokay and cheechak are based on the calls of various species. 
They are small, usually nocturnal reptiles, rarely over six inches 
in length, with a soft skin, a short, stout body, large head and weak 
limbs often equipped with suction-padded digits. Most geckos 
lack movable eyelids, the eyes, usually large and prominent. being 
protected by a transparent covering which is probably a modified 
nictitating membrane. The family is cosmopolitan in distribution, 
occurring everywhere in warmer climates, even on the remotest 
oceanic islands, and is adapted to very diverse habitats. All species 
are insectivorous. 

Most geckos have the digits modified for climbing; the fingers 
and toes are dilated either terminally or a t  their bases and the lower 
surface of the dilation is covered with transverse plates whose ar- 
rangement is diverse in the various genera; each plate is beset 
with numerous tiny, hairlike processes which give the whole sur- 
face a velvety appearance. When the feet are placed on any 
surface the velvety pile accommodates itself to the slightest irregu- 
larities and pressure forces the air out from between the hairs; 
the resulting vacuum gives sufficient adhesion to enable many spe- 
cies to climb absolutely smooth and vertical surfaces and even to 
run across a whitewashed ceiling and even 
ordinary glass surfaces. 

Claws are well developed in most spe- 
cies and, in a few, are provided with a 
special sheath, into which they are retrac- 
tile. The most remarkable modification of 
the feet is found in the genus Palmatogecko 
from the deserts of central South-West 
Africa; they have no adhesive apparatus 
but the toes are webbed to their extremi- 
ties to enable the animal to walk over and 
partially burrow into the loose sand. 

Often the tail is peculiar in shape; it 
may be long and tapering or short and 
blunt, or even globular; in one species 
(Gymnodactylus platyurus) it is leaf- 
shaped. I t  seems highly probable that in ,,,,, . ,,,, ,, ,,,,, 
many instances, particularly where it is ( T A R E N T O L A  M A U R I T A -  

large and globular, the tail serves as a N I C A )  

storehouse of reserve nutriment on which 
the animal can draw during unfavourable conditions. The tail is 
extremely fragile and is quickly regenerated, the new one having 
roughly the same shape and scale pattern as the original. 

As a rule the skin is soft and delicate, and covered with minute 
granules, but frequently there are large tubercles intermixed with 
these. Teratoscincus, a western Asiatic desert dweller, has. how- 
ever, developed large, overlapping smooth scales which enable it 
to slip through the sand with the minimum of friction. Colours 
as a rule are drab, grays, browns. and dirty whites predominating 
though one genus, Phelsuma, of Madagascar, comprises the bright 
green day-active geckos. 

Although these curious looking lizards are completely inoffen- 
sive, in many regions they have been erroneously regarded as being 
poisonous, probably from their weird and forbidding appearance. 
They are actually exceedingly useful because of their insect-eating 
habit. 

Many species have a voice, the call differing with the species and 
ranging from a feeble click or chirp to a shrill cackle or bark. All 
species are oviparous, the eggs being white, hard-shelled and usu- 
ally laid beneath the bark of trees or attached to the under side of 
leaves. See LIZARD. (H.  U7. P.; X.) 

GED, WILLIAM (1690-1749): Scottish goldsmith, the in- 
ventor of stereotyping, was born in Edinburgh in 1690. I n  1725 he 
perfected a system by which printing plates could be cast from 
type forms but, not being able to interest Edinburgh printers in his 
venture, he entered into partnership with William Fenner, a Lon- 
don stationer, and Thomas James, a typefounder. They obtained 
from Cambridge university the privilege of printing Bibles and 
prayer books by Ged's method, but the partnership was undermined 
by the typefounder and the process hindered by compositors who 
saw in it a threat to their trades. Ged returned to Edinburgh 
where he died on Oct. 19, 1749. A Cambridge prayer book was 

possibly printed from Ged's plates and certainly an edition of Sal- 
lust in Edinburgh. His sons briefly carried on the process but 
eventually it was abandoned until taken up by others later in the 
century. (J. C. MN.) 

GEDDES, SIR ERIC CAMPBELL (1875-1937), British 
businessman and administrator remembered for his reforms in 
economy known as the "Geddes axe," was born at  Agra, India, on 
Sept. 26: 1875. Educated at Merchiston Castle school, Edinburgh, 
and the Oxford Military college, he went to the United States a t  
17 and worked in lumber camps, in steel mills and on railways. 
He also worked on railways in India before returning to England 
in 1906 to join the North Eastern Railway Co. During it70rld 
War I Geddes, under Lloyd George as minister of munitions, held 
several posts in which he brought the British lines of communica- 
tion in France to a high standard of efficiency. I n  1917 he was 
elected to parliament for the borough of Cambridge and appointed 
first lord of the admiralty, and in 1919 he became the first minister 
of transport. Geddes' best-known work was as chairman of the 
committee on national expenditure, its suggested measures of 
widespread economy in the nation's finances being called the Ged- 
des axe. In 1922 he left parliament to resume a business career. 
He died at Hassocks, Sussex, on June 2 2 ,  1937. 

GEDDES, NORMAN BEL (1893-1958), U.S. designer, 
particularly influential in the development of theatrical and in- 
dustrial design, was born in Adrian, Mich., April 27, 1893. Fol- 
lowing brief study at the Cleveland Institute of Art and the Art 
Institute of Chicago, he became interested in the theatre and 
staged his own first play, Nju, and five others for the Los Angeles 
Little theatre in 1916. I n  New York in 1918 he did scenic designs 
for the Metropolitan Opera. He designed, produced or directed 
some 2 0 0  operas, films: plays and musical comedies. His sets 
iscluded those for Max Reinhardt's The Miracle (1923) ; Jeanne 
dfArc, produced in Paris with Eva Le Gallienne (1925) ; and Dead 
End (193 j ) ,  which were said at the time to have been "more con- 
vincing than reality." He  changed the whole artistic concept of 
scenic design from the ornamental to the clean, functional effect 
-that the audience would "not be conscious of any scenery or 
background other than the mood in which the characters of the 
play should move." Toward the end of the 1920s he adapted his 
ideas to the area of industrial design, gradually building an organi- 
zation that employed 2,000, and designed such a variety of things 
as skyscrapers, inkwells, yachts, radios, interiors and refrigerators. 
He did as much as any U.S. designer to popularize "streamlining" 
as a style of industrial design (9.v.). He  designed the General 
Motors Futurama building and exhibit a t  the New York world's 
fair (1939-40), which drew greater crowds than any other ex- 
hibit. Geddes also designed theatres all over the world, staged 
circuses, developed equipment and techniques for the armed serv- 
ices and wrote books on a number of subjects. He  died on May 8, 
19j8, in New York city. One of his daughters, Barbara Be1 Ged- 
des, gained fame as an actress. (CD. BN.) 

GEDDES, SIR PATRICK (1854-1932), British biologist 
and sociologist, a pioneer theorist in civic and regional planning, 
was born at Ballater, Scot., on Oct. 2 ,  1854, and died at  R4ont- 
pellier, France, on April 17, 1932. He trained in biology in 
London (under T. H.  Huxley) and in France, becoming (1883) 
professor of botany at  University college, Dundee, and (1919) of 
sociology and civics a t  Bombay university. His chief biological 
work is a pioneer study of sex. In  sociology his originality is 
shown by his thesis, based upon surveys in Scotland, ,India, Israel 
and elsewhere, that the development of human communities pre- 
sents essentially biological problems which for solution depend 
first upon diagnosing the complex interactions between people, their 
environments and their activities. Novel when first published, 
Geddes' thesis and many of his ideas for its application were 
later accepted as fundamental for wise civic and regional planning. 
His works include The Evolution of Sex (with J. A. Thomson, 
1900) and Cities in E~iolution (1913). 

See A. D .  Peacock, "Patrick Geddes: Biologist," Aluwznus Chronicle, 
St. .4ndre\vs (19j j) ; P .  Mairet, Pioneer o j  Sociology: Life and Let ters  
of Patrick Geddes  (1957). (A.  D. P.) 

GEDYMIN, or GEDIMINAS (d. 1341), grand duke of Lithu- 



ania, was supposed by some to have been the servant of Witen, clergy, encouraging them both to civilize his subjects: he raised 
prince of Lithuania, but more probably he was 1Yiten.s younger the Lithuanian army to the highest state of eficiency then a t t a i~ l -  
brother and the son of Lutu~ver. Gedymin inherited a vast do- able; defended his borders with a chain of strong fortresses; and 
main, comprising Lithuania proper and parts of Russia. but these built numerous tolvns including 1-ilna. the capital (1323). 
lands were environed by potverful foes, the most dangerous being Gedymin died in the winter of 1342 of a wound received at 
the Teutonic Knights and the Livonian Knights of the Sword. t h e  siege of \iTielowa. Married 3 times, he left 7 sons and 6 
The systematic raiding of Lithuania by the knights under the pre- daughters. 
text of converting it had long since united all the Lithuanian tribes See Teodor Karbutt, History of the Lithuanian  ati ion (pol.) 
against the common enemy; but ~ ~ d ~ ~ i ~  aimed at establishing (Vilna. 183j) ; Antoni Prochaska, On the Genuineness oJ the Letters 

a dynasty should make Lithuania not merely secure but of Gedymin (Pol.) (Cracolv, 189;); Vladimir Boniiatovich Antono- 
vich, :llonograph concerning the History of Western and South- 

mighty, and for this purpose he began negotiations with the Holy Russia (Rus,) (Kiev, 1885). (R. K. B.; X.) 
See. At the end of I322 he wrote to Pope John X X I I  soliciting GEELONG, a city in victoria, .L\ustr., and second port of the 
his protection against the persecution of the knights, informing state, is on a land-locked part of port phillip bay knoxvn as 
him of the ~ r i v i l e ~ e s  already granted to the Dominicans and the tor;, bay, ~t lies 4 j  mi, s . 1 ~ .  of &lelbourne. Pop. ( I g j 4 j  20,034. 
Franciscans in Lithuania, and desiring that legates should be Geelong is a rail junction and manufacturing centre with \voollen 
sent to receive him also into the church. Gedymin then issued mills. cement. salt and heavy engineering works; rope is manu- 
circular letters, dated Jan. 2 5 ,  1325, to the principal Hanse factured and there are oil refineries. I t  is the outlet f o r  the 
towns, offering a free access into his domains to settlers. The im- area in the state,s ]vestern district and rvool sales are 
migrants were to choose their own settlements and be governed held several times a year, In  the surrourlding country agriculture 
by their own lab-s. Similar letters were sent to the Wendish or is carried on, corio bay, a safe and commodious harbour, has a 
Baltic cities, and to the bishops and landowners of Livonia and depth of 32 f t ,  at lolv ~vater.  There is extensive quayage and the 
Esthonia. I n  short Gedymin anticipated Ivan the Terrible and largest ships are able to unload at  modern \vharves, which are 
Peter the Great by. throwing open the semisavage Russian lands by rail lvith all parts of the state. The city is an edu- 
to western culture. cational centre and in the mid 19jos contained the only textile 

I n  Oct. 1323 representatives of the archbishop of Riga, the college in the commontvealth. Torquay, Lorne, Bartvon Heads 
bishop of Dorpat, the king of Denmark, the Dominican and and Queenscliff are seaside resorts in the vicinity. 
Franciscan orders, and the Grand Master of the Teutonic Order GEERTGEN, TOT SINT JANS (c. 146j-c. 1493): Dutch 
assembled at  Vilna, when Gedymin confirmed his promises and painter active in Haarlem, one of the most interesting Dutch 
undertook to be baptized as soon as the papal legates arrived. artists of the I 5th century and important as representing a school 
A compact was then signed at  Vilna confirming the pronlised privi- which \,Cry f e y  xvorlis have survived destruction. He  was 
leges. But the christianizing of Lithuania was by no means to surnamed "tot Sint Jans." as he lived with the knights of St.  
the liking of the Teutonic Knights, and they strove to nullify John at Haarlem. According to K. van Mander, the authority on 
Gedymin's design. Gedymin's chief object was to save Lithuania his life. he was a pupil of Ou\v\-ater at Haarlem. yeither the year 
from destruction at  the hands of the Germans. But he was still of his birth nor of his death is kn0rn-n. but only that he was 28 
a Pagan reigning over semi-pagan lands; he was equally bound years old when he died. Geertgen painted a large triptych for the 
to his pagan kinsmen in Samogitia, to his orthodox subjects in high altar of the knights of St. John. The central panel tvith the 
Red Russia, and to his Catholic allies in Masovia. His policy, Crucifixion and one of the wings Jvere destroyed in religious 
therefore, was necessarily tentative and ambiguous. Thus his skirmishes; but the other wing has been identified \vith the aid of 
raid upon Dobrzyn, the latest acquisition of the knights on Polish van &lander's description, This wing is now in the Vienna gallery, 
soil, gave them a weapon against him. The Prussian bishops, who sliced into two separate panels. front and back. The front repre- 
were devoted to  the knights, a t  a synod at Elbing questioned sents the dead Christ being mourned by His friends. The pathos 
the authority of Gedymin's letters and denounced him as an of the scene is expressed with deep feeling. The influence of 
enemy of the faith; his orthodox subjects reproached him with ~~~i~~ van der lveyden is seen in the Magdalen wringing her 
leaning towards the Latin heresy; while the pagan Lithuanians hands. In  the background is a realistic burial scene on Mount 
accused him of abandoning the ancient gods. Gedymin then Calvary. Here the artist broke away from the traditional symboli- 
repudiated his former promises; he refused to receive the papal cal assemblage of emblematic figures on the altarpieces of his time 
legates who arrived at  Riga in Sept. 1323, and dismissed the and felt his way toward the more vivid and dramatic style of the 
Franciscans. Gedymin saw that the pagan element was still the next generation of ~ ~ t ~ h  painters. 
strongest force in Lithuania, and could not yet be dispensed with The same is true of the other panel (the back of the wing) on 
in the coming struggle for nationality. But, through his ambassa- which the emperor Julian the Apostate is directing the burial of 
dors, he privately informed the papal legates at Riga that his the bones of St. John the Baptist. In  the mid-distance of this 
difficult position compelled him to postpone his own baptism, panel is an admirable group of portraits of the knights of St. 
and the legates showed their confidence in him by forbidding ~~h~ at  Haarlem among n-hom the artist lived. They are lifelike 
the neighbouring states to war against Lithuania for the next studies of individual characters and seem to presage those great 
four years, besides ratifying the treaty made between Gedymin democratic portrait groups famous in Dutch paintings of the I 7th 
and the archbishop of Riga. Nevertheless in 1325 the Order, century. 
disregarding the censures of the church, resumed the war with A number of pictures are ascribed to him on stylistic grounds. 
Gedymin, who by the marriage of his daughter to Casimir, son Among these is the ,'St. John the Baptist" of the Berlin museum, 
of Wladislaus Lokietek, king of Poland, had improved his where the pensive saint is sitting in beautiful parklike scenery. 
position. I n  the same collection is "Virgin and Child." The Louvre con- 

IVhile on his guard against his northern foes, Gedymin from tains the "Resurrection of Lazarus," the Amsterdam museum, "The 
1316 to I340 was extending his rule over neighbouring Russian Virgin's Kindredn and the "Adoration of the Magi." The "Man 
principalities. The principality of Halicz-Vladimir was obtained of Sorrows" at Utrecht is a painful but wonderful picture; a 
by the marriage of his son Lubart with the daughter of the Halic- triptych at  Prague represents the "Adoration of the Xagi'! in 'the 
zian prince; Kiev seems to have been acquired by conquest. centre and "Donors and Saints" on the wings. I t  is distinguished 
Gedymin also secured an alliance with the grand duchy of Mus- for the original conception of some of its figures and for its ani- 
covy by marrying his daughter, Anastasia, to the grand duke mated background. The Xational gallery. London, has one of 
Simeon. He was strong enough to counterpoise the influence of his most attractive pictures. I t  represents "Nativity." a night 
?vIuscovy in northern Russia, and assisted the republic of Pskov, scene, remarkable for its rendering of chiaroscuro. One of the 
which acknowledged his overlordship, to break away from Great most striking of Geertgen's achievements is his harmonious fusion 
Novgorod. His internal administration bears all the marks of . of the elements of the landscape. 
a wise ruler. H e  protected the Catholic as well as the orthodox BIBLIOGRAPHY.-L. Baldass, Geertgen van Haarlenz (1921) ; M. J.  



86 GEEZ- -GEI JER 
Friedlander, Die altniederlandische Malerei, V ,  G .  van Haarlem und 
Hieronymus Bosch (1927) ; J .  H. H. Kessler, Geertgen tot St. Jans 
(1930). (J. FE.1 

GEE2 is the language of an ancient nomadic Semitic race of 
Ethiopia. See ETHIOPIAK LITERATURE; SEL~ITIC LANGUAGES. 

GEFLE (GAVLE), a seaport of Sweden on an inlet of the Gulf 
of Bothnia. chief town of the district of Gavleborg, 112  mi. 
N.K.W. of Stockholm. Pop. (1950) 46,919. I t  is the chief port 
of the district of Kopparberg, with its mines and forests. 

The exports consist principally of timber and wood pulp, iron 
and steel, imports of coal. grain and machinery. The harbour 
is usually icebound from January to April. There are slips and 
shipbuilding yards, and a manufacture of sailcloth. The town is an 
important industrial centre, having tobacco and textile mills, and 
breweries. At Skutskar at  the mouth of the Dal river are wood pulp 
mills and sawmills, dealing with the timber floated down the river. 

The principal buildings are a castle, founded by King John 
I11 (1568-92), but rebuilt later, and a council house erected 
by Gustavus 111. 

GEGENBAUR. KARL (1826-IQO~), German anatomist, 
was born on Aug. 2;, 1826, a t  Wurzburg and was educated at the 
university there. I n  1855 he was appointed professor of anatomy 
at  Jena, and in 1873 at  Heidelberg, where he was also director of 
the Anatomical institute until 1901. 

In  his best-known work. Grundriss der vergleichenden Anatomie 
(1874, Eng. trans. 1878), Gegenbaur laid stress on the high value 
of comparative anatomy as the basis of the study of homologies. 
A distinctive piece of work was effected by him in 1871 in sup- 
plementing the evidence adduced by Thomas Huxley in refutation 
of the theory of the origin of the skull from expanded vertebrae. 
Huxley demonstrated that the skull is built up of cartilaginous 
pieces; Gegenbaur showed that "in the lowest (gristly) fishes, 
where hints of the original vertebrae might be most expected, the 
skull is an unsegmented gristly brain box, and that in higher forms 
the vertebral nature of the skull cannot be maintained, since many 
of the bones, notably those along the top of the skull, arise in the 
skin." 

In  1875 he founded the Morphologisches Jahrbuch, which he 
edited for many years. In  1901 he published a short autobiography 
under the title Erlebtes und Erstrebtes. Gegenbaur died at  Heidel- 
berg on June 14, 1903. 

See M .  Furbringer, "Karl Gegenbaur," in Heidelberger Professoren 
aus dewz ryten Jahrhundert (1903). 

GEGENSCHEIN (or COUNTERGLOW), is a slightly oval patch 
of faint luminosity just opposite the sun in the night sky. As the 
sun moves in its apparent annual path among the stars, the gegen- 
schein moves along the ecliptic. al\vays in the region where the sun 
was six months earlier or will be six months later. The patch of 
light is so faint that it can be seen only in the absence of moonlight, 
away from city lights and with the eyes adapted to darkness. Most 
observers use averted vision in order to utilize the peripheral re- 
gions of the retina which are relatively sensitive to very faint light. 
The gegenschein is lost in the light of the Milky Way in the summer 
and winter. The best observing periods are February, March, April 
and August, September, October. 

The gegenschein and the zodiacal light (9.v.) form a continuous 
band of light along the ecliptic. The spectrum of the gegenschein 
is similar to that of the sun, and it is generally believed that it is 
the result of the back reflection of sunlight from meteoric ma- 
terial located in a region of the solar system opposite the sun and, 
therefore, outside the earth's orbit. The enhanced intensity in the 
counter-sun direction may be attributed to an increase in the con- 
centration of particles in that direction, to an increased reflecting 
efficiency for direct back reflection or perhaps to a combination of 
these two causes. (I?. E. R.) 

GEIBEL, EMANUEL (181 5-1884), German poet, was born 
at  Lubeck on Oct. 17, 1815. He studied theology, but his real in- 
terests lay in classical and romance philology. I n  1838 he ac- 
cepted a tutorship at  Athens, where he remained until 1840. His 
first poems, Zeitstimnzen, political poems directed against radical- 
ism, appeared in 1841; a tragedy, Konig Roderich, in 1843. In  
the same year he received a pension from the king of Prussia, which 

he retained until his invitation to Munich by the king of Bavaria 
in 1851 as honorary professor at  the university. Meanwhile he 
had produced Konig Sigurds Brazltfahrt (1846), an epic, and 
Juniuslieder (1848, 33rd ed., I ~ O I ) ,  lyrics which both in content 
and in poetic form showed a great advance on his early work. A 
volume of Neue Gedichte (Munich, 1857) mainly on classical sub- 
jects, was followed by the Spathevbstbliitter (1877). His later 
years were spent in Lubeck, where he died on April 6, 1884. His 
works further include two tragedies, Brunl~ild (1858, 5th ed.. 18go), 
and Soplzonisbe (1869). and translations of French and Spanish 
popular poetry. Beginning as a member of the group of political 
poets who heralded the revolution of 1848, Geibel became gradually 
conservative. He was the chief poet to welcome the establishment 
of the empire in 1871 and mas one of the early singers of German 
imperialism. His strength lay not, however, in his political songs 
but in his purely lyric poetry, such as the fine cycle Ada and his 
still popular love songs. 

Geibel's Gesafnmelte W e r k e  ~vere published in 8 vol. (1883, 4th 
ed. 1906); his Gedichte have gone through about 130 editions. 
An excellent selection in one volume appeared in 1904. 

GEIGER, ABRAHAM (1810-1874), Jewish theologian and 
orientalist, a leader in the Reform movement in Germany, was born 
at  Frankfurt-on-Main on May 24, 1810, and educated at  the uni- 
versities of Heidelberg and Bonn. In  1832 he went to Wiesbaden 
as rabbi of the synagogue, and in 1835 helped to found, and there- 
after edited, the Zeitschrift fur jiidische Theologie. From 1838 to 
1863 he lived in Breslau (being after 1843 first rabbi), where he or- 
ganized the reform movement in Judaism and wrote some of his 
most important works. These include Lehr-and Lesebuch zur 
Spraclze der Mischna (1845)~ a translation into German of the 
poems of Juda ha-Levi (1851), and Urschrif t  und Ubersetzungen 
der Bibel i n  ihrer Abhangigkeit von  der innern Entwicklung des 
Judentz~ms (1857). In  1863 Geiger became head of the synagogue 
of Frankfurt, and in 1870 he moved to Berlin, where he took the 
principal charge of the newly established seminary for Jewish sci- 
ence. His later works included a history of Judaism, Das Judentum 
und seine Geschichte (1865-71). He died on Oct. 23, 1874, a t  
Berlin. 

See the memorial volume, Abraham Geiger, Leben und Lebenswerk, 
prepared by his son Ludwig Geiger in collaboration with others on the 
100th anniversary of his birth (19x0). 

GEIGER, THEODOR ( I  89 I-1952), German sociologist, 
outstanding for his studies of social stratification, was born in 
Munich on Sov.  9. 1891, and received his early training in law and 
statistics. The upheavals of the 1920s in Germany led him to 
inquiries into mass behaviour and the sociology of political move- 
ments but the coming to power of the n'azi party in 1933 drove 
him into exile in Denmark. After some years in Copenhagen, he 
!iras appointed to the first chair in sociology in the country in the 
Lniversity of Aarhus. During the German occupation of Den- 
mark in World War I1 he again lived in exile, in Sweden, re- 
turning to Aarhus in 1945. He then began a series of studies in 
social stratification and social mobility, culminating in a detailed 
work on the social origins of the population of Aarhus. Through 
UNESCO and the International Sociological association, of which 
he was a founder member, such studies led him to cross-national 
comparisons in this field. He died on June 19, 1952, a t  sea while 
returning from a visiting professorship in the University of 
Toronto. 

His principal works include Die Masse und ihre Akt ion  (1926), 
Die Soziale Schichtung des deutschen Volkes (1932) and Soziale 
Untschichtu?zgen i n  einer diinischen Mittelstadt (1951). 

(J. My.) 
GEIJER, ERIK GUSTAF ( I  783-1847), Swedish historian, 

poet and phiiosopher, the inspiration of the national movement 
after the political upheavals in 1809, and of liberal thinking in the 
184os, was born Jan. 12, 1783, a t  Ransater, Varmland. His father 
owned a foundry and the home mas musical and sociable. A happy 
childhood instilled in Geijer an independence and harmony which 
he retained throughout life. Another important influence xias a 
year's stay in England (1809-10). There he listened to parlia- 
mentary debates, through which he gained insight into the political 
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life of a great state, and was impressed by the spirit of national 
unity and freedom. A collection of his diaries and letters was 
published as Geijer i England, 1809-10 (1914; Eng. trans. 1932). 
Geijer continued to follow political and industrial developments in 
England in British journals, among them The  Edinbzcrgh Reviezu, 
and events there were partly responsible for his famous "defec- 
tion" in 1838, when, having long been the leading theorist of Swed- 
ish conservatism, he went over to the liberal camp. The political 
defeat which Sweden suffered in 1809 through the loss of Finland 
to Russia had led him to abandon his earlier liberalism for na- 
tionalism. In  1811 he was one of the founders of the Gotiska for- 
bundet,  which aimed a t  furthering a deeper national feeling through 
historical studies. He contributed to its journal Iduna (1811) a 
number of famous poems on national themes, e.g., "Vikingen" and 
"Odalbonden" ("The Yeoman"). 

In  181 7 Geijer became professor of history at Uppsala. His 
main historical works are Svea Rikes  Havder (182 j )  and Svenska 
folkets historia (3 vol., 1832-36; Eng. trans., abridged, 1845). 
Geijer's historical writings are objective, sparing in comment! and 
show both a grasp of each period's special problems and a sense 
of the inner continuity of Swedish history in the context of events 
in Europe. In  the posthumously published philosophical Miin- 
niskans historia (1856), Geijer interprets historical events as a 
combination of tradition and creation. His reflections on creation 
reveal kinship with Henri Bergson's philosophy of half a century 
later, and his ideas on the unpredictability of events and individual 
responsibility in historical development are echoed in Isaiah Ber- 
lin's Historical Ineaitability (1954). Geijer developed these ideas 
in his "philosophy of personality," based on the principle of reci- 
procity: the "I" and "Thou" develop through reciprocal influence. 
This led to the conclusion that only in a free community can the 
social character of the individual fully develop; oppression re- 
stricts it. 

The isolation which followed Geijer's break with conservative 
friends led to a new flowering of his lyric poetry. Some of his 
poems written between 1838 and 1841, and set to his own music, 
belong to the masterpieces of Swedish verse, expressing the feel- 
ings of a farmer, a wanderer and a seeker after truth. They were 
printed in his collected works (1849-55). 

Geijer died a t  Stockholm, April 23, 1847. 
The most comprehensive edition of Geijer's works is that edited 

by J. Landquist, 13 vol. (1923-31). 
BIBLIOGRAPHY.-A. Blanck's introduction to Geijer i England (1914) ; 

C. A. Hessler, Geijer sonz politiker, z vol. (1937 and 1947) ; E. Norberg, 
Geijer's vcig frdn ronzantik till realisnz (1944) ; J .  Landquist, Geijer. En 
levnadsteckning (1954) ; Geijer-studier, 3 vol., published by the Geijer 
society (1951-58). <J. LT.) 

GEIKIE, SIR ARCHIBALD (183 j-1924), S ~ ~ t t l s h  geolo- 
gist, was born at  Edinburgh on Dec. 28, 1835. He was educated 
at  the high school and University of Edinburgh, and in 1855 was 
appointed an assistant on the geological survey. His ability at  
once attracted the notice of his chief, Sir Roderick blurchison, 
with whom some of his earliest work was done on the complicated 
regions of the Highland schists; the small geological map of 
Scotland published in 1862 was their joint work, and a larger map 
was issued by Geikie in 1892. In  1863 he published his essay "On 
the Phenomena of the Glacial Drift of Scotland" (Trans.  Geol. 
Soc.  Glasgow) in which the effects of ice action in that country 
were for the first time clearly and connectedly delineated. His 
Scenery of Scotland (1865; 3rd ed., I ~ O I ) ,  was, he claimed, "the 
first attempt to elucidate in some detail the history of the topog- 
raphy of a country." In  the same year he was elected fellow of 
the Royal society. At this time the Edinburgh school of geologists 
-prominent among them Sir Andrew Ramsay, with his Physical 
Geology and Geography of Great Britain-were maintaining the 
supreme importance of denudation in the configuration of land 
surfaces, and particularly the erosion of valleys by the action of 
running water. Geikie's book was an able contribution to the 
doctrines of the Edinburgh school. 

I n  1867, when a separate branch of the geological survey was 
established for Scotland, he mas appointed director. He myas the 
first holder (1871) of the Murchison professorship of geology 
and mineralogy at  Edinburgh. These two appointments he held 

till 1881, when he succeeded Andrew Ramsay in the joint offices 
of director general of the geological survey of the United King- 
dom and director of the museum of practical geology, London, 
from which he retired in Feb. 1901. A feature of his tenure of 
office was the impetus given to microscopic petrography, a branch 
of geology to which he had devoted special study, by a splendid 
collection of sections of British rocks. Later he wrote two im- 
portant and interesting survey memoirs, T h e  Geology of Central 
and Wes t e rn  Fi fe  and Kinross (rgoo), and T h e  Geology of East-  
ern Fife (1902). 

In  1871 Geikie brought before the Geological society of Lon- 
don an outline of the Tertiary volcanic history of Britain. H e  
traveled not only throughout Europe, but in western United 
States to examine volcanic formations. While the canyons of the 
Colorado confirmed his long-standing views on erosion, the erup- 
tive regions of Wyoming, Montana and Utah supplied him with 
valuable data in explanation of volcanic phenomena. The results of 
his further researches were given in his paper on "The History of 
Volcanic Action During the Tertiary Period in the British Isles," 
Trans. R o y .  Soc. Edin. (1888). His mature views on volcanic geol- 
ogy were stated in his presidential addresses to the Geological so- 
ciety in 1891 and 1892, and afterward in his book, T h e  Ancient 
Volcanoes of Great Britain (1897). Other results of his travels are 
collected in his Geological Sketches a t  Home  and Abroad (1882). 

Geikie was president of the British association in 1892 and of 
the Royal society in 1909; he received the Order of Merit in 1914. 
He died near Haslemere, Surrey, on Nov. 10, 1924. His experience 
as a field geologist resulted in an admirable textbook, Outlines o f  
Field Geology (5th ed. 1900). His Text -Book (1882, 4th ed. 
1903). and Class-Book of geology are standard works. 

His other works include Memoir of Edward Forbes (with G. 
Wilson), and memoirs of his old chiefs Sir R. I .  Murchison (18 75) 
and Sir Andrew Crombie Ramsay (1895) ; Founders of Geology 
(lectures at  Hopkins University 1897) ; Geological M a p  of England 
and Wales ,  W i t h  Descriptive Notes  (1897) ; Types  of Scenery and 
Their Influence on Literature, Romanes lectures (1898); T h e  
Teaching of Geography (1887) ; Scott ish Reminiscences (1904) ; 
and Landscape i n  History and Other Essays (1905). 

GEILER VON KAISERSBERG, JOHANN (144 5 - I ~ I O ) ,  
"the German Savonarola," noted as an exceptionally forceful and 
impressive preacher, was born a t  Schaffhausen on March 16, 1445, 
but in 1448 went to live at  Kaisersberg in Upper Alsace. H e  stud- 
ied at  Freiburg university, where he afterward lectured until 1478, 
when he accepted a call to fill an office as preacher, created for him, 
a t  the cathedral of Strasbourg. There his sermons-bold, incisive, 
denunciatory, abounding in quaint illustrations and based on texts 
by no means confined to the Bible-won for him a wide fame. Al- 
though he was much interested in reform, there is no evidence 
that he ever considered leaving the church. Geiler died at  Stras- 
bourg on March 10, 1510. 

See L. Dacheux, U7z Rdfornzateur catholique b la fin du X V e  sihcle 
(1876). 

GEISHA, the name of a professional class of women in Japan 
whose occupation is to entertain men, particularly a t  businessmen's 
parties in public restaurants (ry8r i -ya) .  The word geisha literally 
means "art-person," and many of the women sing, dance or play 
musical instruments, but the majority are merely adept in the ar t  
of conversation. The main function of the geisha in society is-to 
provide an atmosphere of chic and gaiety. The women are usually 
exquisitely dressed, delicately mannered and have a knowledge not 
only of the past and its elegance but of contemporary gossip. The 
geisha system is a form of indentured labour, although some girls, 
attracted by the glamour of the life, volunteer. Usually, a girl 
a t  an early age is given by her parents for a sum of money to an 
organization. She is taught, trained, fed and clothed for a period 
of years. Then she emerges into the society (known as karyukai,  
the "world of flowers and willows") and begins earning money to 
repay her parents' debt and her past keep. Inadequate geisha may 
be hired for the equivalent of a few dollars an hour, while famous 
ones can command as much as several hundred dollars for a single 
dance. Geisha are often associated with the theatre (many marry 
actors), and plays frequently dramatize a geisha as  a heroine. 
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When a geisha marries, she retires from the profession. If geisha 
do not marry, they usually retire as restaurant owners, teachers of 
music or dance. or trainers of younger geisha. (F. Bs.) 

GEISLINGEN, a town in Baden-Wurttemberg, on the Thier- 
bach. 38 mi. by rail E.S.E. of Stuttgart. Pop. (1950) 22,535. I t  
has shops for the carving and turning of ivory and wood, besides 
iron works, machinery factories, g-lassworks and brewing. The 
church of St. Mary contains fine wood carving. Above the town 
lie the ruins of the castle of Helfenstein, which was destroyed in 
1552. The town, which passed to Mi'urttemberg in 1810, has cha- 
lybeate springs. 

GEL. A gel is an elastic coherent mass consisting of a liquid 
in which ultramicroscopic particles are either dispersed or ar- 
ranged in a fine network extending throughout the mass. The 
particles may be, for example, large molecules, such as proteins; 
or small crystals, such as bentonite; or polymer particles, such as 
polystyrene. Gels swell in suitable liquids. Depending on the gel 
and on the liquid, the swelling (that is, the increase in gel vol- 
ume) may be minute or very large. Extensive swelling results in 
a gradual transformation of the gel into a colloidal solution. The 
rheological properties of a gel vary between those of a viscous or 
elastic liquid and those of a solid. Some gels can be transformed 
into very fluid colloidal solutions by heat. Others, known as 
thixotropic gels, can be liquefied by mechanical action. Removal 
of the liquid phase, e.g., by evaporation, leads to xerogels. Xero- 
gels are often called aerogels if the air-filled capillaries crisscross- 
ing the system are numerous and wide. For a clearer distinction 
between gel and xerogel, the presence of liquid in the former may 
be emphasized by use of the term lyogel instead of the term gel. 
The terms hydrogel, alcogel, etc., may be used instead, if, in addi- 
tion, the type of liquid is of interest. Gelatine forms typical 
lyogels. Dry silicagel is a typical xerogel. The term gel is also 
used even when it may not be certain whether a second phase 
such as air or a liquid is present in the system prior to swelling. 
A typical gel of this type is rubber. The ability of such systems 
to swell extensively and to change to typical lyogels in the course 
of swelling, and, in addition, their characteristic elastic properties 
are considered a sufficient justification to classify them as gels. 
Precipitates from colloidal solutions are also occasionally called 
gels. This usage is not recommended since the precipitates do not 
form a coherent mass. If the individual units of a precipitate 
conform to the definition of a gel, each unit may be called a 
microgel. A microgel may represent an aggregate of colloidal par- 
ticles or a crosslinked complex of macromolecules. (WI. H.) 

GELA, a town of Sicily on the S, coast, province of Calta- 
nisetta. 74 mi. by  rail and 41 mi. direct E.S.E. of Girgenti. Pop. 
(1951) 43.326 The poorly built modern town stands on a sand- 
hill near the sea, with a fertile plane (the ancient Campi Geloi) 
to the north of it. I t  has only an open roadstead. Outside the 
town to the east are scanty remains of a Doric temple (480-440 
B.c.?) which a a s  still standing in the 18th century, of which a 
single pillar only remains (height about 261 it., lower diameter 
55 ft .) .  Between it and the modern town the stylobate of a large 
and earlier temple was found. This seems to have been constructed 
toward the end of the 7th century B.C. on the site of a still earlier 
edifice. The stylobate measures I 15 by 58 ft .  A large number of 
decorative terra cottas were found. Both buildings were probably 
dedicated successively to Athena. On the west of the town. on the 
Capo Soprano, was the ancient necropolis, where many tombs of 
the Greek period have been discovered. 

The ancient city was founded by Cretan and Rhodian colonists 
in c. 688 B.c., and itself founded Acragas (see AGRIGENTUM) in 
582 B.C. I t  also had a treasure house at Olympia. The town took 
its name from the river to the east. The Rhodian settlers called 
it  Lindioi (see LINDUS). Gela enjoyed its greatest prosperity 
under Hippocrates (498-49~ B.c.), whose dominion extended over 
a considerable part of the island. Gelon seized the tyranny on 
his death, soon became master of Syracuse and transferred his 
capital there with half the inhabitants of Gela, leaving his brother 
Hieron to rule over the rest. Its prosperity returned, however, 
after the expulsion of Thrasybulus in 466 B.c., but in 405 it 
was abandoned by Dionysius' order (see SYRACUSE). The in- 

habitants returned and rebuilt the town but it was only refortified 
in the time of Timoleon. In 3 I I B.C. Agathocles put to death over 
4,000 of its inhabitants; and finally, after its destruction by the 
Mamertines about 281 B.c., Phintias of Agrigentum transferred 
the remainder to the new town of Phintias (now Licata, 9.v.). 
In Roman times they still kept the name of Gelenses or Geloi in 
their new abode. The modern town was formerly known as Terra- 
nova di Sicilia. I t  was heavily bombed by the Allies in World 
War 11. 

Remains of a temple of Athena of the 6th century B.C. with 
five terra cottas have been found; also scanty remains of another, 
a century later (perhaps that of Apollo). (T. A.) 

GELADA, a large baboonlike animal, Theropithecus gelada, 
differing from the true baboons (9.v.) by the nostrils being situ- 
ated some distance from the tip of the muzzle. The gelada, some- 
times called lion baboon, resembles the Arabian or hamadryas 
baboon in having a heavy mantle of long blackish-brown hair cov- 
ering the forequarters of the old males. with the exception of the 
bare chest, which is reddish flesh-colour. The gelada inhabits the 
mountains of southern Ethiopia, where it lives in the steep cliffs 
of rocky ravines. I t  seldom climbs trees, preferring to forage for 
its food-leaves, roots and tubers-on open ground. See also 
PRINATES. 

GELASIUS, the name of two popes. 
ST. GELASIUS I (d. 4961, pope from 492 to 496, succeeded Felix 

I11 in March 492. The date and place of his birth are not known, 
though it is probable that he was born a Roman citizen in Africa. 
His pontificate was devoted mainly to combating the Acacian 
schism which had arisen in the east during the patriarchate of 
Acacius (471-489) as a result of the Roman see's refusal to accept 
the Henoticon, a peace formula designed by the emperor Zeno to 
reconcile the dissident Monophysites (9.v.). During this long 
bitter struggle with the Eastern Church, Gelasius maintained 
openly and firmly the primacy of jurisdiction and the apostolic 
origin of the papacy. This difficult contest, though not settled 
during his pontificate, earned him the distinction of being one of 
the great architects of the Roman primacy. His writings, which 
show clearly the influence of Augustine and Leo I ,  include various 
decrees, six theological treatises and some 60 letters, of which the 
most celebrated is the letter addressed to Anastasius I in 494, in 
which Gelasius sets forth his understanding of the relation of the 
church to the empire: "There are two powers by which this world 
is chiefly ruled: the sacred authority of the priesthood and the 
authority of kings." Gelasius' doctrine that both sacred and civil 
power are of divine origin and independent, each in its own sphere, 
is the most progressive thinking on this subject up to that time and 
for many centuries afterward. If the Gelasian formula had taken 
firm root in Christian tradition, it is very likely that the subsequent 
history of the papacy would have been different. Falsely attributed 
to Gelasius are the Decretum Gelasianum (on the canonical books 
of the Bible) and the Sacramentarium Gelasianum. Gelasius died 
on Xov. 19, 496. His feast is kept in the west on Nov. 21. See 
also PAPACY : The First Six Centuries. (R .  E. McN.) 

GEL.ASIUS I1 (John of Gaeta) (d. I I I ~ ) ,  pope from 1118 to 
11 19, nas  called to Rome from Monte Cassino and created cardinal 
(c. 1082). then papal chancellor (1089). He was elected pope 
Jan. 24, 11 18. a t  an advanced age, as successor to Paschal 11. whom 
as leader of the moderate cardinals he had defended against his 
critics. Gelasius had a reign of unending misfortunes; he was 
grossly maltreated by the pro-imperial Frangipani, and twice driven 
from Rome by Henry V, who installed the antipope Gregory VIII.  
Gelasius died in France on Jan. 28, I I 19, as he planned for a coun- 
cil at Reims, leaving the close of the struggle to his successor, 
Calixtus 11. 

See H K Mann, The Lives of the Popes in the Middle Ages, vol, viii, 
2nd ed (192 5 ) .  (J J. RN.) 

GELATIN, one of the commoner proteins, is most .familiar 
as a food; it has, however, many industrial uses which do not re- 
quire the high purity of the edible grades. I ts  name is derived 
from the Lat. gelata, and describes its most characteristic prop- 
erty; i.e., gel formation in water. Contrary to the popular but 
erroneous concept, gelatin has not been and cannot be prepared 
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from such proteins as horns, hoofs, lungs, muscle tissue and blood. 
Gelatin is derived from collagen, which is the prime constituent 
of all white fibrous connective tissue occurring in the animal body. 
Lpon hydrolysis, collagen yields a series of degradation products 
which are never found in the living animal body and which are 
called gelatin. This connective tissue is well known in the form of 
cartilage, sinews, skin or ossein (protein matrix of bone). 

Although the relative proportions of constituent amino acids 
in collagen and gelatin are substantially the same, the physical and 
chemical properties of these two proteinaceous materials differ 
widely. Whereas collagen swells and hydrates in dilute acid or 
alkaline solution, it will not dissolve without hydrolytic cleavage 
to form the more soluble gelatin. This transformation of collagen 
into gelatin is rather analogous to the hydrolysis of starch: 

Collagen-+ gelatins-+ proteoses-+ peptones-+ peptides--t amino acids 
(high viscosity *low viscosity) 

Starch > dextrins >glucose. 

Gelatin, like dextrin, can vary in molecular size, and therefore 
a tremendous number of different qualities of gelatin, as of dextrin, 
are possible. No definite structure or size has been determined 
for the gelatin molecule since gelatin is a mixture of degradation 
products resulting from the hydrolytic splitting of the more com- 
plex collagen. 

Composition.-Both gelatin and its precursor collagen show 
identical composition when analyzed. The ultimate composition 
of each is approximately: carbon (so%),  nitrogen (18%), oxygen 
(25%), hydrogen (7%) and sulfur (trace). The constituent 
amino acids and their relative amounts are approximately: glycine 
( ~ 5 % ) ~  alanine (g%),  leucine (7  %), serine (o.5%), phenylalanine 
( I  %), methionine ( I  %), proline (19%), hydroxyproline (14%), 
aspartic acid (3%),  glutamic acid (6%),  histidine (I %), arginine 
( 9 % )  and lysine (6%). The amino acids valine, isoleucine, ty- 
rosine, tryptophane and cystine are either entirely absent or pres- 
ent only in negligible quantities. 

Uses i n  Foods.-In the food industry advantage is taken of the 
jellying properties in the manufacture of gelatin desserts, jellied 
meats and soups, marshmallows, jellied candies and other forms 
of confectionery. Gelatin exerts a powerful protective colloid ac- 
tion and for this reason is used in commercial ice cream, thereby 
increasing this product's resistance to "heat shock"; that is, to the 
formation of ice crystals by sudden changes in temperature. Gela- 
tin has diversified uses in medicine. I t  is not known to have any 
therapeutic value beyond that of being a protein food. In  phar- 
macy its most important use is in the manufacture of capsules in 
which glycerin may be incorporated if a soft capsule rather than 
a hard one is desired. 

Use in Nonfood o r  Chemical  Industries.-Nonfood uses 
vary from photography to fabric printing. Gelatin is an important 
ingredient in the preparation of photographic emulsions. For this 
use it must be particularly free from those impurities which would 
impair the functions of the silver salts used in the process. Pro- 
tective colloid uses are found in the dye industry, where gelatin 
tends to prevent the uneven deposition of colour, and in the manu- 
facture of chemical compounds having a chloran~ine functional 
group. 

A sheet of flexible jelly, containing seven parts glycerin 
to one part gelatin, deposited on a paper or fabric back for use as 
a hectograph or duplicator roll, has the property of absorbing hec- 
tograph ink from a master copy and redepositing the impression 
about 7 j times. 

Produc t ion  of Gelatin.-In the United States about 45,000,- 
ooo lb. of gelatin are produced annually. Of this 90% is manufac- 
tured from hide stock and the remaining 10% is from ossein. 
According to the U.S. department of commerce the total produc- 
tion is classified as follows: edible (60%-65%) ; technical (3%- 
5%) ; pharmaceutical ( I  5%-20%) ; photographic ( I  j%-20%). 

COMMERCIAL MANUFACTURE OF GELATIN 

P r e p a r a t i o n  of R a w  Stock.-The raw material may be hides, 
skins, bones, sine~irs or any other suitable collagenous substance. 
Ran. materials preserved by freezing, such as fresh pork skins, must 

be defrosted prior to processing. Chrome leather waste or similar 
material which is not suitable to the production of edible gelatin 
may be processed for technical or industrial gelatin. The ram ma- 
terial, exclusive of bones, is washed to remove surface soil and 
water-soluble impurities. 

Bones are processed somewhat differently in that, after washing, 
crushing and rewashing, they are subjected to countercurrent treat- 
ment with mineral acid (hydrochloric acid). This process. known 
as demineralization, serves to decalcify, or leach out the calcium 
phosphates, and to leave a residue consisting of bone protein (os- 
sein) . 

This concentrated raw material may be processed directly as is 
other raw stock, or it may be dried and stored. From this pre- 
liminary treatment the stock is put in "cure," which is either acid 
or alkaline depending upon the ultimate use to which the gelatin is 
to be put. Acid curing results in gelatin possessing somewhat 
higher jelly strength but lower viscosity than alkaline curing. 

Acid Cure.-In this method the washed hydrated stock is im- 
mersed in cold dilute mineral acid ( p ~  1.5-3.0) and held for 8 to 
12  hours depending upon the thickness or degree of comminution 
of the stock. During this period the protein raw material sx-ells 
to about two or three times its original volume. After curing, the 
acidulated stock is washed in running water until excess acid has 
been rinsed away. 

A l k a l i  Cure.-Although alkaline agents ranging from caustic 
soda to soda ash may be used in the curing of hide or bone proteins, 
it is conventional practice to use saturated limewater (PH 12.0) as 
the curing liquor. The washed stock is placed in pits or vats along 
with the lime liquor and sufficient hydrated lime to maintain satura- 
tion. Temperatures are maintained under 75' F. (24' C.) and oc- 
casional agitation is effected by use of poles or other mechanical 
means. The curing time may be from three to five weeks, depend- 
ing upon the thickness of the stock and its type. 

When curing is completed, the limed stock is washed with water 
until excess lime is removed. Then this washing is continued with 
dilute mineral acid until the external areas are acidic. Washing 
with pure water is then resumed until the whole lot is approximately 
neutral. 

Extraction.- The cured and washed stock is placed in extrac- 
tion kettles and covered with hot water. Several extractions are 
made with consecutive lots of water. A series of 8 to 1 2  extrac- 
tions, "runs" or "cooks" may be made, each extraction being some- 
what hotter than the preceding one; i.e., I 10" F. (43' C.),  I 20" F. 
(49' C.) ,  130' F. (54' C.), etc., until the boiling point is reached. 
Since the extraction depends upon the conversion of collagen to 
gelatin by hydrolysis, care must be exercised to avoid excessive hy- 
drolytic breakdonn of the gelatin. Highest test gelatin is extracted 
at  the lower temperatures whereas use of higher temperatures pro- 
duces the lower testing gelatins. At the end of each run all pos- 
sible grease is removed by skimming. Each run of liquor is then 
removed prior to the addition of fresh water for the subsequent 
extraction. These liquors, known as "light" because of low solids 
( 2 %  to 4%)  content, are then allo~ved to settle for a short time, 
after which more grease may be skimmed. The various runs are 
then combined according to the quality of gelatin desired and are 
processed through filtering equipment whereby grease and foreign 
suspended material are removed. Active carbon is sometimes used 
to minimize high colour. The light liquors, which are sparklingly 
clear and almost water-white, are then continuously evaporated un- 
til the increased viscosity makes further evaporation impractical. 
This situation is reached at  concentrations of 8Yo to 127!  in high- 
test liquors and of I 5% to 2 0 %  in low-test liquors. 

Most film type evaporators tend to break down the jelly strength 
of gelatin if allowed to concentrate the liquors beyond certain 
limits. If necessary the heavy liquors from the evaporators may 
be filtered again and bleached depending upon the quality de- 
sired. 

Following the evaporating stage the usual drying procedure is 
based upon the characteristic .jelling property of the protein. 
Heavy liquors are run onto a wide endless belt which conveys the 
gelatin through a refrigerated chamber. The resultant stiff jelly is 
placed on metal nets and blown with cold air until it has developed 
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a skin. Hot air is then used to finish the drying process and the As a general rule, the product is evaluated on the basis of two 
final clear sheets are comminuted as required. Other methods of colloidal properties, viscosity of solution and stiffness of gel. 
drying, making use of sprays, hot rolls, etc., may be employed. Viscosity is measured a t  6.67% concentration (anhydrous basis) 

All equipment in the manufacture of gelatin should be so con- and is expressed in millipoises. Stiffness of gel, or "jelly strength," 
structed as to avoid contamination by heavy metals. Aluminum is determined for the same concentration by the Bloom test; it is 
for acid-cure processes and nickel or stainless steel for either acid expressed as the weight in grams required at  50' F. (10' C.) to 
or alkali processes are preferred materials of construction. Certain impress the jelly surface a given distance. Both determinations 
grades of technical gelatin for industrial use can be processed in are necessary for commercial evaluation since it is quite possible 
equipment made from iron. Extremely pure grades can be made to produce extractions of gelatin of different qualities from the 
by dialysis (q.v.), but this procedure is not commercially practical. same lot of raw material, one having higher jelly strength and 

Properties.-The protein gelatin, as manufactured, may be lower viscosity than the other; for instance, 300 g. and 50 milli- 
marketed as thin, clear flakes or after grinding to various degrees of poises or 240 g. and 60 millipoises. The end use of the gelatin de- 
fineness. I n  the U.S. a 30-mesh gelatin is considered standard for termines which characteristic is of more importance. 
most uses. Crystal clarity and slight yellow or amber colour are High jelly strength is obviously needed for the production of 
customary. The dry product normally contains from 85% to 1 2 %  gels. Gelatins are primarily blends of individual lots or extrac- 
of moisture, depending upon atmospheric humidity. Commercial tions. These blends have a jelly strength from 75 g. to 300 g. 
gelatins are substantially free from heavy metal and bacterial con- The higher the Bloom test the greater is the utility, since pro- 
tamination. Mineral constituents as represented by ash are less portionally less of a high jelly-strength gelatin is required for pro- 
than 2%. ducing a gel under a given set of conditions. 

Specifications of the U.S. Pharmacopoeia are satisfactory in The United States government specifications issued in Jan. 194 j 
general although additional specifications may be required for listed the following limits for dessert gelatin: 
certain uses (photography, hectography). 

I. Ground to pass go-mesh sieve. 
Gelatin is insoluble in pure cold water, but will absorb moisture, z. ~~t aqueous solution should be clear, of light colour and free 

with swelling. The swollen gel will pass completeljr into solution from foreign odour or taste. 
%-hen warmed to about 1 2 ~ "  F. (490 C.)> forming a gel again when 3.  Free from chemical preservatives, grit, dirt and foreign matter. 
cooled. The sivollen gel will dissolve in hot water, hot aqueous !: ~ ~ ~ l s ~ ~ $ ~  ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ ~ ~ i &  5,000 per gram, 
glycerin, hot acids, alkalies and salts. I t  is insoluble in all organic 6 .  Free of the organism E. coli, gas-forming anaerobes and liquefiers, 
solvents other than the ~vater-soluble phenols and carboxylic acids. ~ d d i ~ i ~ ~ ~ l  specifications covering heavy metals and other im- 
~n dilute mineral acid (o. jN HC1) and in dilute alkali (o.15N purities in foods must be met by all gelatin sold for edible pur- 
NaOH), a 15% solution of gelatin can be formed at  room tempera- poses. 
ture. Concentrated mineral acids or alkalies will dissolve larger (see U,S,P. X I I I  standards, 1942.) 
amounts of gelatin, considerable hydrolysis taking place. Con- In addition to gelatin for desserts or sweets, there are the edible 
centrated acetic and formic acids will dissolve gelatin in the cold ice cream, marshmallow, confectionery and capsulating gelatins, 
as will concentrated aqueous solutions of urea, thiourea, calcium ~ ~ ~ t ~ ~ ~ ~ ~ h i ~ ,  photographic and other technical gelatins are not re- 
chloride, calcium nitrate and other peptizing agents. Aqueous quired to meet food specifications. 
glycerin will swell gelatin slowly in the cold and will dissolve it 

BIBLIOGRAPHY.-Carl L. A. Schmidt (ed.), The  Chenzistry o f  the when heated. The viscous mass will set to a stiff gel when cooled Acids and Proteins, znd ed. (1944) ; U,S, Tariff 
and is the basis for manufacture of printer's rollers, hectograph " ~ l ~ ~ ~ ,  Gelatins and Related Products," Report  N o .  1.35, "Second 
jellies and capsules. Series'' (1940) ; Jerome Alexander (ed.), Colloid Chenzistry, vol. 5 

The isoelectric point of a given gelatin is 4.85 or 7.8 depending (1944) ; Dorothy Jordan Lloyd and Agnes Shore, Chenzistry of the Pro- 
upon whether it is derived from acid- or alkaline-cured material. teins, 2nd ed. (1938) ; Phar+nacopoeia o f  the United states of ~gnerica,  

xii. Andrew L. Winton and K 'G. Winton, Structure and Conzposition Any gelatin at  its isoelectric point exhibits minimum solubility, hoods, (1932-37) ; M , ' ~ ,  A~~~~ and T, ~ d ~ ~ l l  (eds.), ~ d -  
minimum viscosity, minimum electroconductivity and minimum vances in Protein Chentistry, "01. I (1944) ; Richard J .  Block and 
swelling. Similarly to other water-soluble proteins, gelatin will Diana Bolling, Amino Acid Composition of Proteins and Foods (1944) ; 
swell or puff like popcorn when heated dry. At a temperature of Melville Sah~un  (ed.), Outline o f  the Amino ~ c i d s  and proteins 

(1944) ; 0. Gerngrosz and E. Goebel, Chemie und Technologie der 300" F. (149' C.),  it will polymerize with corresponding increase Leim- und Gelatinefabrikation (1933), (H. H. Y.) 
in viscosity and decrease in solubility. 

Tanning agents normally used in leather manufacture will act GELDER, AERT (*RENT) DE (1645-1727)' Dutch painter, 
upon gelatin to produce insolubility in water. Heavy-metal salts, who, except for a stay in Amsterdam where he became Rembrandt's 
aldehydes and sugars having active aldehydic functions act in the pupil around 1661, lived a t  Dordrecht. ~e   elder is remarkable 

same way. In such cases water insolubility does not mean moisture in Dutch art as the only artist who kept to the Rembrandt tra- 
resistance, since insolubilized gelatin will absorb almost as much dition in the late 17th and early 18th century. His biblical scenes 

water as will the untanned gelatin from the same source. especially are full of strong colours and fantastic light effects. H e  

Two forms of gelatin are believed to exist. ~h~~~ differ only in varies Rembrandt's compositional ideas in a personal way (series 
the specific rotation of their solutions. Form A has a specific rota- of the Passion C. I71 j, Amsterdam and ~ u n i c h ) .  AS a   or trait 
tion [a,D of - 3 1 3 ~  and is stable above F. (3 c.). F~~~ B painter he is equally unconventional and the broad character of his 

has a specific rotation of - 1 4 1 ~  and is stable only below painting contrasts strongly with the polished and refined surface 

59' F. ( I  jO C.). Outside the range of 59'-9 jO F. ( I  jO-3 jO C.) paint his 
the specific rotation does not vary with changes in temperature. See K.  Lilienield, Arent de Gelder, sein Leben und seine Kunst . . . 
These two forms are believed to be the sol, g j O  F. (3 jO C.), and ('9'4). (H. K. GN.) 

gel, 59' F. (15' C.), forms. GELDERLAND (Guelders), a province of the Netherlands, 
For detailed accounts of the more specific physical and chemical bounded south by North Brabant, west by Utrecht and South Hol- 

properties of gelatin, see the references at  the end of this article. land, northwest by the Ijselmeer, north by Overysel and southeast 
Commercial  Grades a n d  Tests of Gelatin.-As emphasized, by North Rhine-Westphalia. I t  has an area of 1,932 sq.mi. and 

many different qualities of gelatin can be prepared from a given a pop. (1957 est.) of 1,223,434, the density per square mile being 
collagenous raw material. The less vigorous the hydrolytic treat- 633. 
ment used in its preparation, the higher is the quality of the re- The main portion of Gelderland north of the Rhine and the 
sulting gelatin. Old Ysel forms an extension of the province of Overysel and is 

Uniformity in gelatin of commerce is maintained through proc- composed of diluvial sand and gravel, covered with heaths and 
ess control and by the blending of selected lots of gelatin so that patches of fen. South of this line, however, the soil consists of 
the over-all average molecular weight and other properties remain fertile river-clay. The northern portion is divided by the New 
quite constant. (or Geldkrs) Ysel into two distinct regions, namely, the Veluwe 
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("bad land") on the west, and the former countship of Zutphen 
on the east. In  this last division the ground slopes downward 
from southeast to northwest (131 to 26 ft.) and is intersected 
by several fertilizing streams which flow in the same direction 
to join the Ysel. The extreme eastern corner is occupied by 
older Tertiary loam, which is used for making bricks, and upon 
this and the river banks are the most fertile spots, woods, culti- 
vated land, pastures, towns and villages. The highlands of the 
Veluwe lying west of the Ysel really extend as far as the Crooked 
Rhine and the Vecht in the province of Utrecht, but are slightly 
detached from the Utrecht hills by the Gelders depression, which 
forms the boundary between the two provinces. This extends 
from the Rhine along the Grift, the Luntersche Beek and the Eem 
to the Zuider Zee, and would still offer an outlet in this direction 
to the Rhine at  high water if it were not for the river dikes. The 
two main ridges of the Veluwe hills (164 and 360 ft.) extend 
from the neighbourhood of Arnhem northwest to Harderwyk 
and north to Hattem. In  the south they stretch along the banks 
of the Rhine, forming a strip made up of sandhills and trees, clay- 
lands and pastures. All over the Veluwe are heaths, scantily culti- 
vated, with fields of rye and buckwheat, cattle of inferior quality 
and sheep, and a sparse population. There is also a considerable 
cultivation of wood, especially of fir and copse, while tobacco 
plantations are found a t  Nykerk. 

The southern division of the province is watered by three large 
rivers, the Rhine, the Waal and the Maas, and has a level clay 
soil, varied only by isolated hills and a sandy, wooded stretch 
between Nijmegen and the southern border. The region enclosed 
between the Rhine and the Waal and watered by the Linge is called 
the Betuwe ("good land") and gave its name to the Germanic 
tribe of Batavians. There is here a denser population, occupied 
in the cultivation of wheat, beetroot and fruit, the breeding of 
excellent cattle, shipping and industrial pursuits. The principal 
centres of population, such as Zutphen, Arnhem (the chief town 
of the province), Nijmegen and Tiel, as well as smaller old towns, 
lie along the rivers. (x.> 

History.-It was formerly a duchy of the empire, bounded 
by Friesland, Westphalia, Brabant, Holland and the Zuider Zee, 
part of which has become the province of Holland. The territory 
of the later duchy of Gelder formed part of the Frankish king- 
dom of Austrasia. In  843, by the treaty of Verdun, it became 
part of Lotharingia (Lorraine), and in 879 was annexed to the 
kingdom of East Francia by the treaty of Mersen. The nucleus 
of the later county and duchy was the district surrounding the 
town of Gelder or Gelre, lying between the Meuse and the Niers, 
and after I 7 I 5 included in Rhenish Prussia. 

There were in the 11th century a number of counts ruling in 
various parts of what was afterward known as Gelderland. 
Toward the close of that century Gerard of Wassenburg acquired 
a dominant position and is generally reckoned as the first hered- 
itary count of Gelder (d. 1117-18). His son, Gerard I1 (d. 
I I ~ I ) ,  married Irmingardis, daughter and heiress of Otto, count 
of Zutphen, and their son, Henry I (d. 1182), inherited both 
countships. His successors, Otto I (1182-1207) and Gerard I11 
(1207-z~), were lovers of peace and strong supporters of the 
Hohenstaufen emperors, through whose favour they were able t o  
increase their territories by acquisitions in the districts of Veluwe 
and Betuwe. Otto I1 (1229-71) became a person of so much 
importance that he was urged to be a candidate for the dignity of 
emperor, but he preferred to support the claims of his cousin, 
William I1 of Holland. In  return for the loan of a considerable 
sum of money William gave to him the city of Nijmegen in 
pledge. His son Reinald I (d. 1326) married Irmingardis, heiress 
of Limburg, and in right of his wife laid claim to the duchy 
against Adolf of Berg, who had sold his rights to John I of Bra- 
bant. War followed, and on June 5, 1288, Reinald was defeated 
and taken prisoner at  the battle of Woeringen and surrendered his 
claims to John of Brabant. In  1310, Reinald received from the 
emperor Henry VII  the exemption of his subjects from the liabil- 
ity to be sued before any court outside his jurisdiction, and in 
1317 he was made a prince of the empire. 

Reinald II. ,  his son (13 26-43), .was one of the foremost princes 

in the Netherlands of his day. H e  married ( I )  Sophia, heiress of 
Mechlin, and ( 2 )  in 1331 Eleanor, sister of Edward I11 of 
England. By purchase or conquest he added considerably to his 
territories. H e  did much to improve the condition of the country, 
to  foster traue, to promote the prosperity of the towns and t o  
maintain order and security in his lands by wise laws and firm 
administration. In  1338 the title of duke was bestowed upon him 
by the emperor Louis the Bavarian, who at  the same time granted 
to him the fief of East Friesland. H e  died in 1343, leaving three 
daughters by his first marriage, and two sons, Reinald and 
Edward, by Eleanor of England. His elder son was ten years of 
age and succeeded to the duchy under the guardianship of his 
mother, Eleanor. Declared of age two years later, Reinald 111 
found himself involved in a struggle between two rival factions 
which ended only after his death in 1374, with the recognition as 
duke of his nephew William of Julich, son of his younger sister, 
Maria. 

Duke William was able, restless and adventurous. H e  took part 
in no less than five crusades with the Teutonic order against the 
heathen Lithuanians and Prussians. In  1393 he inherited the 
duchy of Jiilich and died in 1402. H e  was succeeded by his 
brother, Reinald IV (d. 1423), in the united sovereignty of 
Gelder, Zutphen and Jiilich. On his death Gelder passed t o  
the young Arnold of Egmont, grandson of his sister Johanna, 
whose daughter Maria (d. 1415) was wife of John, count of 
Egmont (d. 1451). Arnold was recognized as duke in I424 by the 
emperor Sigismund, but in the follo

w

ing year the emperor revoked 
his decision and bestowed the duchy upon Adolf of Berg. Arnold 
in retaliation laid claim to the duchy of Jiilich, which had like- 
wise been granted to Adolf by Sigismund, and a war followed 
which ended in Arnold's retaining Gelder and Zutphen, and 
Gerard, the son of Adolf (d. 1437), being acknowledged as duke 
of Julich. To  gain the support of the estates of Gelder in this 
war, Arnold had made many concessions limiting the ducal pre- 
rogatives and granting large powers to a council consist~ng of 
representatives of the nobles and the four chief cities; his extrava- 
gance and exactions led to continual conflicts, and in his later 
years a conspiracy was formed against him, headed by his wife 
and his son Adolf, which gave an opportunity of intervention to 
Charles the Bold of Burgundy. For 92,000 golden gulden, Arnold 
sold the reversion of the duchy to Charles (1471). On Feb. 23, 
1473, Arnold died and Charles became duke of Gelder. His suc- 
cession was not unopposed. Nijmegen offered an heroic resistance 
and only fell after a long siege. After Charles's death in 1477 
Adolf was released from the captivity in which he had been 
held and placed himself a t  the head of a party in the powerful 
city of Ghent, which sought to settle the disputed succession by 
forcing a match between him and h!Cary, the heiress of Burgundy. 
On June 29, 1477, however, he was killed at  the siege of Tournai; 
and Mary gave her hand to the archduke Maximilian. Catherine, 
Adolf's sister, made an attempt to assert the rights of his son, 
Charles, but by 1483 Maximilian had crushed all opposition and 
established himself as duke of Gelder. 

Charles of Egmont, however, did not surrender his claims, but 
with the aid of the French collected an army, and in the course 
of 1492 and 1493 succeeded in reconquering his inheritance. ' I n  
I507 he invaded Holland and Brabant, captured Harderwijk and 
Bommel in 1511, threatened Amsterdam in 1512 and took Gron- 
ingen. I t  was undoubtedly a great and heroic achievement for  
the ruler of a petty state like Gelder thus to assert and main- 
tain his independence against the overwhelming power of the 
house of Austria. I t  was not till I 528 that the emperor Charles V 
could force him to accept the compromise of the treaty of 
Gorinchem, by which he received Gelder and Zutphen for life 
as fiefs of the empire. In  1534 the duke, who was childless, at- 
tempted to transfer the reversion of Gelder to France, but 
was compelled by the estates in I 538 to appoint as his successor 
William V of Cleves (d. I 592). Charles died the same year. 
William, with the aid of the French, succeeded in maintaining 
his position in Gelder for several years, but was forced t o  
cede the duchy to Charles V by the treaty of Venlo (Sept. 7, 
154.3). 
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Gelder was definitely amalgamated with the Habsburg domin- 

ions in the Netherlands, until the revolt of the Low Countries led 
to  its partition. In  1579 the northern and greater part ,  compr~sing 
the three "quarters" of Nijmegen. Arilhenl and Zutphen, joined 
the Union of Utrecht and became the province of Gelderland in the 
Dutch republic. Only the quarter of Roermond remained subject 
to  the crown of Spain, and nas  called Spanish Gelderland. By the 
treaty of Utrecht (171 3)  this was ceded to Prussia ~v i th  the excep- 
tion of Yenlo, which fell to the United Provinces, and Roermond, 
which with the remaining Spanish Ketherlands passed to .4ustria Of 
this, part was ceded to France at the peace of Basle in 1795, and the 
whole by the treaty of Luneville in 1801, uhen it received the name of 
the department of the Roer BS the peace of Palis of 1814 the bulk of 
Gelderland mas incorporated in the United Netherlands, the remainder 
falling to Prussia, where it formed the circle of Dusseldorf 

The rise of the towns in Gelderland began in the 13th century, river 
commerce and markets being the chief cause of their prosperity, but 
they never attained to the importance of the larger cities in Holland 
and Utrecht, much less to that oi the great Flemish municipalities. 
They differed also from the Flemish cities in the nature of their privi- 
leges and immunities, since they did not possess the rights of communes 
but only those of "free cities" of the Rhenish type. The power oi the 
feudal lord over them was much greater. The states of Gelder first 
became a considerable pouer in the land during the reign of Arnold of 
Egmont (1423-73). From this time the absolute authority of the 
sovereign in Gelder was broken The states consisted of two members- 
the nobility and the towns. The towns were divided into four separate 
districts or "quarters" named aiter the chief town in each-Kijmegen, 
Arnhem, Zutphen and Roermond Each quarter had peculiar richts 
and customs, and their representatives met together in a separate as- 
sembly before taking part in the diet oi the states. The nobility pos- 
sessed great influence in Gelder and retained it in the time of the 
republic. (G E.; X.) 

GELIMER or GEILAMIR (fi. 530-j34), last king of the 
Vandals in Africa. a great grandson of Gaiseric, succeeded when 
Hilderic was deposed in 530. Justinian, who invited him to allow 
the old king to remain sovereign in name and to content himself 
with the actual power, was in reality desirous of an excuse for 
interference in Africa. I n  j33 Justinian sent against him a great 
expedition under Belisarius (q.v.). Gelimer was defeated and in 
534 taken prisoner. H e  was then p e r ~ j t t e d  to settle in Galatia. 

GELLERT, CHRISTIAN FURCHTEGOTT ( I  71 5- 
1769). German poet, born at Hainichen. Saxony, on July 4, 1 7 1  j, 
studied at Leipzig became Przvatdozent there in I 745 and in I 751 
extraordinary professor. H e  died a t  Leipzig on Dec. 13. 1769. 
His  best work is to be found in the admirable Fnbeln und Erzah- 
lungen (1746-48). for which he took La Fontaine as his model. 
His Geistliche Oden und Lieder (1757) were among the great re- 
ligious poems of their time. Some of them mere set to music by 
Beethoven. Gellert also wrote a few comedies. 

GELLERT or KILLHART, in Welsh traditional history, the 
dog of Llewellyn, prince of Wales. The dog, a greyhound. is 
left to guard the cradle in ~ ~ h i c h  the infant heir sleeps. A ~volf 
enters and is about to attack the child, when Gellert flies at  him. 
I n  the  struggle the cradle is upset and the infant falls underneath. 
Gellert kills the wolf, but when Prince Llewellyn arrives and 
sees the empty cradle and blood all around, he thinks Gellert 
has killed the baby. H e  at once stabs him and then finds his son 
safe under the cradle and realizes the dog's bravery. Gellert is 
supposed to have been buried near the village of Beddgelert 
("grave of Gellert"), Snowdon, uhere  his tomb is pointed out to 
visitors. The date of the incident is traditionally given as 1205. 
The  story is only the Welsh version of a tale which is traced to the 
Indian Panchatantra and perhaps as far back as 2 0 0  B.C. 

GELLIGAER, a town and urban district in the Caerphilly 
parliamentary division of Glamorgan, Wales, in the heart of the 
south Wales coal fields Pop (1961) 34.572. Area 26 2 sq mi. 
The chief town of the district is Bargoed. about 16 mi. N of Cardiff 
by road, which contains a large public park. Gelligaer takes its 
name from the Roman fort ~ ~ h i c h  lies northwest of the 8th-century 
parish church of St. Cattwg and is 780 ft. above sea level. Many 
of the relics found when the fort mas excavated are in the Nat~onal 
Museum of Wales in Cardiff. Charles I stayed at the 16th-century 
manor house of Llancaiach when he visited Glamorgan in 164j. 

T h e  three coal mining valleys of Taff Bargoed, Deri and Rhym- 
ney lie nithin the district ~ i h i c h  is bounded on the east by the 

river Rhymney, there the boundary between Glamorgan and Mon- 
mouthshire. and on the west by the ri\er Taff Bargoed. Besides 
coal mines there are automobile and rubber works. 

GELLIUS, AULUS (b. c. A.D. 130), Latin author, who com- 
posed a miscellany entitled Noctes Atticae in which are preserved 
many fragments of lost works. H e  is an interesting source of 
information about the knowledge and studies of his own day. 
Both in Rome, where he received instruction in literature (gram- 
matica) and rhetoric, and in Athens, where he studied philosophy, 
his teachers and friends included many distinguished men. H e  
was appointed a judge in private cases in Rome. I t  was in Athens, 
during the long winter evenings, that he began his practice of 
excerpting from authors, and after his return to Rome he con- 
tinued this work which led to the publication of his Noctes Atticue. 
Written partly for the benefit of his children it comprised 20 books. 
The beginning of the preface and the end of the last book are lost 
and of the eighth book only the chapter headings have survived. 
I t  is a miscellany with no systematic order touching on the most 
diverse matters of language, literature, dialectic, philosophy, arith- 
metic, geometry, antiquities, law, history and other subjects. 
Gellius' aim was to provide interesting but not exacting reading. 
He seems to have been a modest and amiable man. H e  had neither 
a profound mind nor much critical power, but he was a diligent 
and accurate student whose delight was in books and learning. 

B I B L I O G R ~ P H Y . - E ~ ~ ~ ~ O ~  by. C. Hosius, "Teubner Series," 2 vol. 
(19,oj),,; The Attic Nights of Aulus Gellius, with Eng. trans., "Loeb 
Ser~es, 2 v01. (1927-28) ; H. Nettleship, Lectures and Essays on 
Subjects Connected W i t h  Latin Literature and Scholarship, pp. 248-76 
(188 j) . (G .  B. A. F.) 

GELLIVARA (GALLIVARE), a mining town of Sweden in the 
district (lan) of Norrbotten, 8 1 j  mi. S.  of Stockholm by rail. I t  
lies in the well-nigh uninhabited region of Swedish Lapland, 43 
mi. S. of the Arctic circle. Pop. (1960) 10.159. There are iron 
mines in the mountain hfalmberget 4% mi. to the north, rising to 
2.024 it .  above sea level (830 ft .  above Gellivara town). After 
the mines: which had been previously begun and abandoned, were 
reopened late in the 19th century a provisional railway was built 
from Malmberget to Lulei at  the head of the Gulf of Bothnia 
(127 mi. S.S.E.). In  1891 the Swedish government bought the 
railway. The output of ore was insignificant until about 1892 but 
later increased considerably. (See KIRUNA.) 

GELNHAUSEN, a town formerly in the Prussian provinjce 
of Hesse-Nassau, after 1945 in Hesse, Federal Republic of Ger- 
many, 27 mi. E.N.E. of Frankfurt-on-Main, on the railway to 
Bebra. Pop. (1959 est.) 7,739. Gelnhausen became an imperial 
town in 1169. and diets of the empire were frequently held there. 
In  1803 the town became the property of Hesse-Cassel and in 1866 
passed to Prussia. Ancient walls still stood in modern times. 

On an island in the river are ruins of the palace built by 
Frederick I (Barbarossa) before 1170 and destroyed by the 
Swedes in the Thirty Years' War. The  beautiful Marien Kirche, 
with four spires was built in the 13th century and restored in 
1876-79; among other ancient buildings are the town hall, the 
Fiirstenhof (later administrative offices) and the Hexenthurm. 

GELON, son of Deinomenes, tyrant of Gela and Syracuse. 
On the death of Hippocrates, tyrant of Gela (491 B.c.) ,  Gelon, who 
had been his commander of cavalry, succeeded him, and in 485, 
his aid having been invoked by the Gamori (the oligarchical landed 
proprietors) of Syracuse, ~ v h o  had been driven out by the popu- 
lace: he seized the opportunity of making himself despot. From 
this time Gelon paid little attention to  Gela and devoted himself 
to the aggrandizement of Syracuse, which attained extraordi- 
nary wealth and influence. When the Greeks solicited his aid 
against Xerxes. he refused it, since they would not give him com- 
mand of the allied forces (Herodotus vii: I 71). In  the same year 
the Carthaginians invaded Sicily, but were totally defeated at 
Himera, the result of the victory being that Gelon became lord of 
all Sicily. After he had thus established his power, he made a 
show of resigning i t ;  but his proposal was rejected by the multi- 
tude. and he reigned without opposition till his death (478). 

See also SICILY: History and SYRACUSE. 
GELSEMIUM (YELLOW JASMINE ROOT),  a drug consisting 

of the dried root of Gelsemium sempervirens (family Logania- 



ceae). The plant is a woody twining shrub having a milky juice; 
opposite, lanceolate, shining leaves; and clusters of from one to 
five large, funnel-shaped, fragrant yellow flowers. It  is native to 
the southeastern Lnited States, where it is known as wild, yellow 
or Carolina jasmine; it is not related in any way, however, to the 
true jasmine, which is a member of the family Oleaceae. Com- 
mercial supplies are collected in Virginia, North and South Caro- 
lina, Tennessee and Georgia. The roots and underground stems 
are dug up in the autumn, washed and dried. The plant was first 
described in 1640 but was not used medicinally until about 1821. 

Three alkaloids have been isolated in crystalline state, gelsemine, 
gelsemicine and sempervirine. All three have similar pharma- 
cologic properties, gelsemicine being the most potent and toxic. 
Gelsemium depresses the motor nerve cells of the brain and spinal 
cord, resulting in generalized muscular weakness. Death from ac- 
tion of this drug is caused by respiratory failure resulting from 
paralysis of the respiratory muscles. The drug is little used me- 
dicinally, though formerly it was used in treating various neuralgic 
conditions. (V. E.) 

GELSENKIRCHEN, an industrial town in the Land Sorth 
Rhine-Westphalia in the German Federal Republic. Pop. (1950) 
315.460. In  the mid-19th century Gelsenkirchen \<as a village 
n ~ t h  only about 650 inhabitants. I t  developed as a mining and 
industrial town only after 1870. Early in the 20th century the 
towns of Buer and Horst were amalgamated nith Gelsenkirchen. 
Buer, north of the river Emscher nhich bisects the tonn, is sur- 
rounded by a 1,000-ac. green belt; a t  Horst there is a Renaissance 
palace, built in 1gj8, which survived the heavy bombing of World 
War I1 in which 38% of the public buildings in Gelsenkirchen 
were destroyed. The Hans Sachs house and the Buer tonn hall 
are the seats of the municipal administration. The town possesses 
a museum, a zoological garden (opened in 1949). a number of 
public gardens and t n o  race-courses. The Institute of Hygiene 
for the Ruhr is situated in Gelsenkirchen. The railway connecting 
Hamburg ui th the south and Cologne with the east, the Cologne- 
Berlin Autobahn and two federal highways, and the Rhine-Herne 
canal all pass through the town. At Gelsenkirchen is a port on 
the canal. To the south is the large conglomeration of mines which 
made Gelsenkirchen one of the largest coal mining and coking cen- 
tres of Germany. There is also a variety of industries of con- 
siderable importance; the chief of these are the iron and steel 
works. chemical, glass and clothing industries. (P. Z.) 

GEM, a mineral used for adornment. The true gem stone is a 
product of nature and is often referred to as a natural gem to 
distinguish it from synthetic gems and artificial gems. A synthetic 
gem is a man-made product which has the same chemical com- 
position, crystallographic and physical properties as the mineral 
occurring in nature. I t  differs from the true gem only in its origin 
and in those features which reflect the different environment of 
its growth. An artificial gem is a man-made product whose com- 
position and properties are different from the gem stone it imitates 
but ~ h i c h  simulates its appearance. The term manufactured gem 
not only includes any man-made product but also treated gems. A 
mineral which has been heated, subjected to the influence of radio- 
active material, dyed or has had its appearance changed by some 
other process is properly called a treated gem. Most gems are 
inorganic minerals, but pearl, amber, coral and jet originate in life 
processes. The diamond, ruby. sapphire. emerald and sometimes 
chrysoberyl are commonly designated as precious, and all others 
as semiprecious stones. This distinction, in general, denotes the 
relative value of the respective gems. but there is a wide variation 
in the quality and, therefore, in the value of different specimens 
of the same gem. Because the finer qualities of amethyst, opal, 
topaz and zircon may be more valuable, weight for weight, than 
the inferior qualities of the so-called precious stones, this classi- 
fication has lost much of the significance formerly attached to it. 

The desire to wear gems has been characteristic of all ages and 
all groups of mankind. For generations the diamond has been pre- 
eminent in the western world. the ruby in India and the jade in 
China. Custom or fashion has influenced the relative popularity 
of other gems. While fashion plays an important role in their 
use, changes are measured in decades rather than in seasons. The 

gems of lesser importance often achieve an extensive use locally 
in the districts in which they are produced, such as turquoise in 
southwestern United States. 

This article discusses gems under the following main headings: 
Natural Gems, Synthetic Gems, Imitation Gems and Gems in Art. 

NATURAL GEMS 

Of the approximately 2,000 inorganic minerals, only the follow- 
ing 16 achieved importance as gems: beryl, chrysoberyl, corundum, 
diamond, feldspar, garnet, jade, lazurite, olivine, opal, quartz, 
spinel, topaz, tourmaline. turquoise and zircon. The quasi mineral 
pearl completes the list of important gems. All except zircon, 
which gained widespread popularity in the 1g3os, have been worn 
for centuries. 

When the same mineral is found in two or more colours, a spe- 
cific gem name is commonly given to each variety; hence, two gems 
may be identical in every respect except in the small amount of 
impurity that acts as a pigmenting agent. Emerald is the green, 
aquamarine the blue variety of beryl; ruby the red, sapphire the 
blue variety of corundum. However. in the case of diamond and 
topaz, individual gem names are not given to the variously coloured 
stones. 

Because wealth can be conveniently concentrated in gems, for 
which there is a ready market in all parts of the world, persons 
of wealth have commonly invested portions of their fortunes in 
gems. Centuries ago, this motive was more compelling than in mod- 
ern times, but this practice was again demonstrated during the 
invasion of the Netherlands, Belgium and France in World War 11. 

The general properties and characteristics of minerals, which 
are fully discussed in the article MINERALOGY, are applicable to 
gems. Only those properties which have special significance when 
attached to gems will be considered here. Gem minerals have cer- 
tain characteristics that set them apart from nongem minerals- 
beauty, durability and raiity. No mineral lacking in any of these 
characteristics has ever achieved distinction. However, beauty 
only is essential in a gem. Some gem minerals of minor importance, 
such as satin spar and malachite, are too soft to be durable. and 
others like rock crystal and pyrope are not uncommon. Among 
those qualities that give beauty to gems, colour is the most im- 
portant. 

Co10ur.--Only a few gems are idiochromatic; that is, with a 
colour which is distinctive and inherent in the chemical constitu- 
tion of the mineral. Most gem minerals are allochromatic; that is, 
they are colourless when pure, and their colour is dependent upon 
impurities which act as pigmenting agents. In  most instances, 
allochromatic gems are also transparent or translucent. 

Gem minerals generally occur in well-developed crystals (see 
CRYSTALLOGRAPHY). Such crystals are apt to be pure and, there- 
fore, transparent. Opal is the only important gem mineral which is 
amorphous, that is, not found in the crystalline state. An even 
distribution of pigment is desirable in transparent gems, but in 
some translucent stones, such as agate and heliotrope (bloodstone), 
their mottled appearance, caused by an uneven distribution of pig- 
ment, is characteristic. 

Because of its other unusual properties, diamond is the only 
gem which is valuable when colourless. Those varieties which are 
coloured red, green or blue are, however, much more valuable and 
are called fancies, bringing a higher price than any other gem. But 
a trace of yellow pigment will lower the value to one-half or one- 
third of that of the diamond devoid of colour. Such diamonds are 
called Capes. Conversely, the colourless variety of topaz is worth 
little more than the cost of cutting, while the most highly prized 
topaz possesses a distinct yellow colour faintly tinged with wine. 
In  19 56 the U.S. Federal Trade commission ruled that any colour 
term, such as blue-white, could not be used in describing a diamond 
unless the stone had a tinge of the colour mentioned. The so- 
called blue-white diamond contains no blue pigment. 

The play of colours characteristic of opal and labradorite is 
caused by the interference of light waves reflected from succes- 
sive layers within the stone. I t  is analogous to the coloured re- 
flections from thin films of oil on water. Similarly, the asterism 
of star rubies and sapphires and the chatoyancy of cat's-eye, satin 
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spar and tiger's-eye are structure phenomena. 

Asterism in the ruby and sapphire is produced by minute inclu- 
sions oriented with respect to the hexagonal crystal structure of 
the mineral; hence, the six-pointed star. Chatoyancy, a single 
band of light which moves across the surface of the stone as its 
position is changed, is produced by the parallel orientation of in- 
clusions. The flashes of red and blue which one observes on 
properly cut diamonds, zircons, rutile, sphenes and demantoid 
garnets when held in a beam of parallel light are called fire. Like 
the rainbow, fire is caused by dispersion (see LIGHT). 

As recovered from the earth, few gem stones are attractive. Only 
after the gem cutter has given the stone proper proportions and 
a high polish to emphasize its pleasing characteristics may it be 
called a gem. All types of cutting are classified either as ( I )  
cabochon, curved surfaces; ( 2 )  faceted, flat surfaces; or (3) 
carved, cameo (relief), intaglio (engraved). The styles and 
methods of cutting are described below under Genzs in Art and 
under LAPIDARY AND GEM CUTTING; and SEALS. 

Colour  Improvement.--Proper treatment often improves the 
colour of a gem. This was practised in India centuries ago by 
heating faintly coloured chalcedony to produce the attractive 
yellow-red of carnelian. Similarly, amethystine to smoky-coloured 
quartz may be changed to the yellow citrine, which then is com- 
monly but improperly sold as topaz. The colours of many ame- 
thysts and aquamarines and some rubies and tourmalines are the 
result of heat treatment. 

Zircon, when mined, is commonly reddish-brown. Many zircons 
develop a fine blue colour when heated in a reducing atmosphere 
a t  goo0 C. to ~,oooO C.; an occasional stone becomes red or green, 
others colourless. Practically all of the zircons marketed are 
the result of heat treatment. 

X-rays, cathode rays, radium emanations and cyclotron bom- 
bardment induce many colour changes in gems. Of these, the 
production of a green colour in diamonds by radium or cyclotron 
bombardment is the most important. This green colour is only 
skin deep, and may be removed by heating the diamond at goo0 C. 
Diamonds treated with radium develop a similar green colour and 
also a secondary radioactivity, which persists for years and serves 
to distinguish them from diamonds treated in the cyclotron. 

Nearly any colour can be produced in chalcedony, agate and onyx 
by staining with appropriate chemicals or dyes. Agates were first 
dyed in the Idar-Oberstein district, Germany, in the early part 
of the 19th century by soaking them in sugar or honey solutions 
and subsequently placing them in concentrated sulphuric acid. The 
acid chars the absorbed sugar to carbon, staining the various layers 
of agate from light brown to black, depending on their porosity. 
The nonporous layers remain colourless, accentuating the banded 
structure of the agate. 

Red hues are commonly produced by ferric oxide; greens by 
chromium and nickel compounds; blue by ferric ferrocyanide. 
Solutions of other inorganic compounds and organic dyes may be 
used. Practically all agate and onyx of gem quality have been 
artificially coloured. 

Brilliancy.-This depends upon the amount of incident light 
that is reflected from the surface and the interior of the stone. 
The amount of light reflected by surfaces with equal polish varies 
with the indices of refraction of the gem. The index of refrac- 
tion of rock crystal (quartz) is 1.5j;  sapphire 1.76; zircon 1.95; 
and diamond 2.42. The percentage of normally incident light re- 
flected from the polished surfaces of these gems is roughly in the 
ratio of I : 1.5 : 2 : 4. 

If a gem has been properly cut, the light which enters the stone 
will be twice totally reflected by the back facets, and will emerge 
at  the front surface. The stone will appear to have a silvered 
back. The amount of totally reflected light increases with the 
index of refraction and, therefore, a greater amount of light will 
be reflected from the interior of the diamond than from any other 
natural gem; hence, it is the most brilliant. 

Ident i f icat ion of Gems.--Uncut gem stones may be identified 
by crystal form, hardness, cleavage, fracture, structure or chemical 
tests. When cut, many of these properties are not visible, or their 
determination would damage the gem, though, under the micro- 

scope, minute cleavages or fractures and the presence of character- 
istic inclusions and their distribution may give evidence as to the 
stone's identity. However, a positive identification is made only 
after one or more of the physical constants have been determined. 
In most instances, the determination of the density (specific 
gravity) and the index of refraction will suffice. 

Various methods of determining density are described under the 
article DENSITY. The Jolly balance is unsatisfactory, except for 
the larger stones. Accurate determinations can be made on very 
small stones by suspending the gem in ~ ~ a t e r  from the arm of a 
chemical balance in a spiral coil at the end of a fine wire. 

The index of refraction can be conveniently measured by the 
method of total reflection. Several small, hand-sized refractom- 
eters have been specially designed for this purpose. They consist 
of either a hemisphere or prism of high-index glass, upon which 
the gem is placed. h beam of light is directed from the under- 
surface toward the gem. The totally reflected rays fall upon a 
calibrated ground-glass scale. A numerical value is directly read 
which is the refractive index of the gem. I t  is essential that the 
film of air between the high-index glass and the gem be displaced 
by a liquid the refractive index of which is greater than that of the 
gem. A solution of sulphur in methylene iodide with a refractive 
index of 1.793 is commonly used. Diamond, titanite, zircon, rutile 
and some garnets have greater indices than this liquid and, conse- 
quently, cannot be differentiated by this method. 

A determination of the density and refractive index will give a 
positive identification of an unknown gem, except in those rare 
instances, such as ruby and almandite, where the values are the 
same for both gems. However, almandite crystallizes in the cubic 
system and hence is optically isotropic (singly refractive). while 
ruby is hexagonal and anisotropic (doubly refractive). Two con- 
venient instruments! the polariscope and the dichroscope. were 
designed for differentiating gems on the basis of these optical 
properties. Their use in the determination of gems is discussed 
under the article CRYSTALLOGRAPHY: Optical Crystallography. I t  
has been noted that the refractive indices of diamond, titanite. 
zircon, rutile and some garnets cannot be determined on the re- 
fractometer. However, because garnet and diamond are optically 
isotropic. and zircon and titanite are strongly anisotropic, a positive 
determination can be made by using the polariscope in conjunc- 
tion with density determinations. 

Of all the diagnostic properties, the determination of the index 
of refraction is the most useful and, at the same time, the most 
readily determined. Satisfactory readings may often be obtained 
from the curved surfaces of a cabochon-cut stone by carefully ad- 
justing the position of the stone on the refractometer so that 
the point of contact with the high-index glass is a t  the optical 
centre of the instrument. 

Trade.-Because of their nearly indestructible character, gems 
are sold and resold from generation to generation. The available 
supply is not greatly affected by the production of newly mined 
gems in any year. However, as with other luxury items, demand 
fluctuates markedly with business conditions. Hence, price varia- 
tions are determined largely by demand. 

Science and modern industrial processes have had but slight in- 
fluence on the gem-cutting industry. In the gem-cutting centres 
of Europe, the family is still the basic business unit. Knowledge 
and skills are passed on from father to son, and the traditions 
of the guild survive in many forms. The fine craftsman combines 
both mechanical and artistic skills. 

The Gemmological Association of Great Britain (1931) and the 
Gemological Institute of America (1931) instituted courses of 
study based on a scientific approach to gemology. The American 
Gem society (1931) was organized to maintain and raise profes- 
sional standards and to promote education and research in its 
field. The Gemmological Association of Australia (1946) was 
established for similar purposes. These organizations were founded 
in the retail trade with which their efforts are primarily concerned, 
but their influence extends to the producers, manufacturers and 
wholesalers. 

(See also JEWELLERY; LAPIDARY AND GEM CUTTING.) 
BIBLI~GRAPRY.-Jean-Baptiste Tavernier, Les Six voyages de Jean- 



DIRECTION Of DR. GEORGE F.  KUNL, HOW. CURATOR O f  PRBClOUS STOWCS. AMERICAN WUSCUY OF NATURAL HISTORY; GEM ZXPfBt  WtPltn m v M Y  AND COMPl 
BY COURTESY OF ( I  7 B s I S 18 11 1 8 )  DR. GEORGE F. KUNZ, ( a )  NRS. w. e. COX. ( s ,  4. 6 .  10,  11, t a r  I S ,  14 ,  i s )  THE AMERICAN n u s e u n  OF NATURAL ~ I S T O R Y ,  

TlFFANy AND ' c o M d N y ~ ~ ~ ' ~ ' ~ $ ; . ' ~ ~ + f i '  '2' i :vd  A k . ~ , ~ + \ ~ ~ ~  
C 8 

- .  . , - ' PRECIOUS AND SEMI-PRECIOUS $TONE$ , . . 
1, Turquoise, Chlna; 2, turquoise, Egypt; 3, dema 
river, Urals, Russia; 4, garnet (pyrope), Gallup, 
Lunzite, Pala, San DIego County, Calif.; 7, tourm 
tourmaline (tricoloured), Minas Qerais, Brazil; 9 

I 

" '9$-*8 -I* 
- -  :.. 

-1 - 



PLATE 11 GEM 

DIAMONDS AND OTHER HARD STONES 

1, Sapphire, crystal, Ceylon; 2, sapphire, blue, Ceylon; 3, chrysoberyl, ground matrix, Kimberley, S. Africa; 9, diamond. Brazil; 10, emerald in 
Ceylon; 4, ruby, Burma; 5, star sap~hire, Ceylon; 6, ruby; 7. diamonds, limestone, Muzo Mine. Colombia; 11, emerald. East Indian carving. Muzo 
latural round bort (white, grey, black); 8, diamond, crystal in blue Mine, Colombia; 12, jade (Jadeite) M O Q ~ U ~ Q ,  Burma; 13, jade (Nephrite), 

Jew Zealand 
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BY COURTESY O F  (1-18, e l -25 ,  27-s f )  THE METROPOLITAN MUSEUM OF ART, NEW YORE; FROM (19 .  2 6 )  THE E. 7. MEWELL COLLECTION, ( 2 0 )  THE W. 6 .  BEATTY COLLeCTlONi  ARRhNOED BY MISS 
5 .  M. RICHTER 

ANCIENT GEMS AND THEIR MATERIALS 
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O R I E N T A L ,  C R E T A N  A N D  O T H E R  GEMS, FROM 4000-500 B.C. ( P L A S T E R  IMPRESSIONS,  E X C E P T  FIG. 14) 
1. Elamite 4 t h  mi l lennium. marble. 2. Sumerian 4 t h  mil lennium. shell. 3500- 2200; serpentine. 12.  Middle Minoan, I. and 11.; serpentine. 13.  Late 
3. Akkadia;. 1st ha l f  of 3 r d  k i l l enn ium.  4. ~urnero-Akkadian 2nd h a l i  of 3 r d  Minoan, 1-11.; red, jas~er.  14.  Egyptian scarab, 1 3 t h  dynasty; glazed steatite. 
mi l lennium; marble. 5. Amori te c 2100- 1800; hematite. 6. Hi t t i te ,  North 15.  Graeco-Phoenic~an scarab, Bes w i t h  lions; green jasper. 16. Middle Minoan, 
Syrian c. 1 4 0 0- 1 0 0 0  hematite.' 7: Kassite c. 1800 ;  rock crystal. 8.  Persian Ill: ohalcedony. 17.  Late Minoan I.-II . onyx. 18. island gem, sea horse; 
seal o t ' ~ a r i u s ,  c. 500;'chalcedony 9.  ~ i t t i t l  c. 1400- 1000 showing Egyptian stea'tite. 19.  Geometric stone, chai iot ;  s i i a t i t e  
influence; hematite. 10 .  Assyrian, c. 7 0 0 ;  'carnelian. 11.' Early Minoan, c. 





GEM PLATE VII 

( 1 1 ,  W .  G E D N E I  BEATTY C O L L E C T I O N ,  ( ! 2 )  C A B I N E T  DE M ~ D A I L L E S ,  P A R I S ,  ( 1 4 )  I \RCHAEOLOGICAL M U S E U M .  FLORENCE 

G R E E K  GEMS, 5 T H  T O  4 T H  CENTURY B.C., AND HELLENIST IC .  GRAECO-PERSIAN GEMS 
(ACTUAL SIZE. FROM PLASTER IMPRESSIONS) 

1-9 GREEK 5th-4th CENTURY B.C.:l. Horseman. Goldring 4thcentury. 2. Nike and trophy. 8. Eros with goose. Chalcedony, c. 400. 9. Two-horse chariot. Chalcedony, c .  4W. 10--11. 
~ h i l c e d o n y  &ned by Onatas 2nd half of 5th century. 3. ~ i l e i u s  with wins skin. Sard, 2nd half GRAECO-PERSIAN: 10. Persian lady. Chalcedony, 2nd half of 5th century. 11. Boar. Chat- 
of 5th centhy. 4. Diomedrts. dhalcedony, 1st half of 4th century. 5. Girl writing. Chalcedony, late cedany, 2nd half of 5th century. 12-14. HELLENISTIC: 12. Portrait of Alexander. Carnelian. 13. 
5th century. 6. Cassandra. Sard, 4thcentury. 7. Llon selzlng deer. Rockcrystal.late4thcentury. Portrait of Philetairos. Chalcedony sprinkled with jasper. 14. Muse with lyre. Yellow glass paste 



JadSVr 
'PJeqd09S PO03 6 9 1  '81 : N V I l S I t l H 3  A l t l V 3  .Ue!leuJe3 'I!eJlJ'Jd,'LI :NVINVSSVS 'edOJ1 
-o!laH 'sexerqv '91 : ~ I ~ S O N ~ J  'ue!lau~e3 'sowo~)( paq!Jasu! uod!eqa pue uoser '91 
:A ! j l l lN33  9161 'JadSE! Pat( 'AJOl3IA E 6U!PlOU eluotl 'bL : 'a 'V A M n l N 3 3  PUZ 'NVWOH 
3 2 ~ 1  'Alnlua? 9 x 8 ~  40 slppllu 'aeuess!euafl 'xAuo 'pldn3 911M snuaA Pue slew 'EL 'xAuopleS 
' u e l u o ~  'auaas qq?aea -ZL : S O ~ W V ~  .EL-ZL .U~!IEUJE~ 'SOIILJ~J ' L L  'PJES .snesaql ' O L  

(€1-Z1 'SO14 l d 3 3 X 3  'SNOISS3HdWI H 3 1 S V l d  NOkId  '321s l V n 1 3 V )  
S W 3 9  A t l n l N 3 3  H 1 6 t  a N V  3 3 N V S S I V N 3 t l  'NVINVSSVS ' 3 1 1 S O ~ 9  ' N V I I S l t l H 3  A l t l V 3  ' N v w O ~  ' N V 3 S n t l 1 3  

I N 8 3  IIIA 3~v7d:  



GEM 
Baptise Tavernier  (1676), Eng. trans. by John Phillips (1677), is the 
first comprehensive account of the gem industry. Robert Boyle, A n  
Essay  A b o u t  t he  Origin and Virtues of Gelits (1672), and David 
Jeffries. A Treatise 0% Diamonds  and Pearls, 2nd ed. (1751), are also 
of historical importance. Max Bauer, Edelsteinkunde ( ~ g o g ) ,  revised 
by Karl H. Schlossmacher (1932), is the most detailed work on gems. 
L. J .  Spencer, A K e y  t o  Precioids S tones  (New York. Glasgo\v, 19371, 
G. F. Herbert Smith, Gemstoltes,  9th ed. (London, Toronto. 1940), 
E .  H. Kraus and C.  B. Slau-son, G e m s  and Gent LVfaterials, 5th ed. 
(iYew York, 194;), are comprehensive texts. H. P. Whitlock, T h e  
S to ry  o j  t he  G e m s  (Kew York, 1936), is a popular but authoritative 
work on the more important gems. G. F. Kunz, T h e  Curious Lore o j  
Precious S tones  (Philadelphia, 1913), T h e  Magic of Jewels and C h a r ~ ~ z s  
(Philadelphia, 191 j) and Shakespeare and Precious Stones (Phila- 
delphia. 1q16), and C. W. Cooper, T h e  P ~ ~ e c i o u s  Stones o j  the Bible 
(Kew York, 1924), contain much interesting information. J .  Escard, 
Les  Pierres prtciez~ses (Paris, 1914), and H. bfichel, Die k ~ ~ ~ z s t l i c i z e n  
Edelsteine (Leipzig: 1926), are authoritati\,e. T h e  Ilfinerals Yearbook,  
LT.S. Bureau of Mines, includes a chapter on gem stones giving world- 
wide annual production figures on gems. A comprehensive survey of 
the diamond industry appears annually in the Jewelers' Circular- 
Keys tone.  

SYNTHETIC GEMS 

In  the U.S. the Federal Trade commission has restricted the 
use of the adjective synthetic when applied to gem stones. to 
manufactured materials that possess the same chemical, physical 
and optical properties as the naturally occurring stone. 

In  the earliest recorded attempts to produce gems. natural stones 
were planted in the ground in the hope that they mould either re- 
produce or  grow larger. Later, the alchemists attempted to imitate 
the processes of nature. hficroscopic crystals of rubies were pro- 
duced in 18j; by Marc Antoine Augustin Gaudin by fusing alum 
to which a little chromium sulphate was added to give the proper 
red color. Edmond Fremy and Charles Feil in 1878 produced 
crystals from which small gem stones were cut by fusing aluminum 
oxide (.ll,O:,) and lead oxide (PbO).  In  18gj  Xichaud fused 
fragments of natural rubies to produce larger stones known as 
reconstructed rubies. For  a short time this Tvas a commercially 
successful process. The method of .L\ugust Victor Leviis Verneuil 
(1902) of producing synthetic rubies and sapphires by an oxyhy- 
drogen flame was highly successful and is used today with only 
slight modification. 

This process is also known as the flame-fusion method and is 
used to produce not only rubies and sapphires but also variously 
coloured synthetic spinels (PvIgO.Xl2O3), rutile (titania TiO,) and 
the imitation gem, strontium titanate. Chrysoberyl (Be0.A120,) 
crystals large enough to cut into gems have also been made by 
this process but it has not been commercially successful. 

Jaeger and H .  Espig of the I .  G. Farbenindustrie, Bitterfeld, 
Ger., synthesized emerald (3Be0.A1,0,.6Si02) in 1930 and made 
crystals, by fusion. large enough to be cut into small gems. The 
same year Carrol F .  Chatham of San Francisco, Calif., also synthe- 
sized emerald and in 193 j succeeded in producing crystals large 
enough to be cut and marketed. 

Because of its greater value, many attempts have been made to 
synthesize diamond. I t  was generally accepted prior to the 1930s 
that several of the experimenters had made diamond. Of these, 
J .  B. Hannay (1880) in England, Henry Moissan (1893) in France 
and Sir William Crookes (1906) in England were most widely 
credited with success. Hannay heated organic material with va te r  
in sealed glass tubes. Moissan dissolved carbon in molten iron in 
an electric furnace and plunged the molten iron into a brine solu- 
tion. The cooling and shrinking of the outside layer n.hile the in- 
terior was still molten created terrific pressures ~vhich supposedly 
produced diamonds in the interior. Crookes exploded cordite con- 
taining excess carbon in a cylinder and momentarily attained cal- 
culated pressures of ~ o o , o o o  lb. per square inch a t  a temperature 
of j.1oo0 C. 

I n  attempts to duplicate the processes no diamonds have ever 
been produced. Microscopic crystals of metallic carbides which 
resemble diamond in many mays have been obtained and identified 
by modern scientific methods not available to those earlier scien- 
tists. Edward G. Xcheson, while attempting to make diamonds in 
1891, produced and identified S i c  (carborundum), the second 
hardest known crystal. 

The  first synthetic diamonds were produced by  the General 
Electric company a t  Schenectady. S.Y.  The discovery was an- 
nounced in Feb. ~ g j  j but the details of the process were not re- 
leased. 

V e r n e u i l  o r  F l a m e -F u s i o n  Process.-Originally developed to  
manufacture synthetic rubies and sapphires! this method with only 
slight modifications is used to produce spinel. rutile (titania) and 
strontium titanate, an  imitation gem. I t  consists essentially of 
an inverted oxyhydrogen torch (fig. I j which opens into a ceramic 
muffle and forms the "boule" on a support which can be lowered 
as the boule grows. 

For  the formation of a clear 
A single crystal boule i t  is essential 
[I==- to start  with a highly purified 

alumina. This is prepared by re- 
peated crystallization of ammo- 
nium alum and subsequent calci- 
nation which leaves pure alumina 
(Al,O,). The alumina is pl,aced 
in the container C (fig. I )  which 
has a fine sieve a t  the base. \Then 
the container is tapped by the 
mechanically actuated hammer, 
A, the alumina sifts down into the 
enclosed chamber. B. Oxygen 
passes into this chamber a t  O and 
carries the finely divided alumina 
down to the t ip of the torch. F ,  
where i t  burns with the hydrogen 
which enters a t  H. the larger tube 
which encloses the central tube. 
The oxygen carries the fine alu- 
mina particles into the intense 
heat of the central part  of the 
flame where they fuse and fall on 
the molten upper surface of the 
boule as droplets. 

T o  start the operation a sin- 
tered mass of alumina is built up 
on a fire-clay support using a low 
heat and a high rate of powder 
flow. The flame temperature is 
raised. the rate of powder flow 
adjusted and the sintered mass 
lowered a t  the proper rate until 
the spine a t  the base of the boule 
grows. By controlling the pow- 
der flow and the rate of lowering 
the boule the boule begins to 
form with a mushroomlike top. 
When the desired diameter is 
reached flame characteristics and 

F I G .  I.-THE V E R N E U I L ,  O R  F L A M E -  the rate polvder feed and 
F U S I O N ,  PROCESS FOR M A N U F A C -  boule lowering are adjusted to 
T U R I N G  S Y N T H E T I C  GEM S T O N E S .  produce a boule of uniform &am.. 
( S E E  T E X T  O F  eter. The temperature of the up- 
S Y M B O L S  A N D  T H E  P R O C E S S )  per surface of the boule is held 

just above the melting point, 
which for colourless sapphire is 2.030" C. 

T o  initiate boule growth the continuous attention of the oper- 
ator is required. Once started, the boule growth proceeds under 
automatic control and one operator can attend several furnaces. 
When a boule reaches the desired size. normally 150-200 carats, 
the operator shuts off the furnace and allows the boule to cool. 
During the cooling process the boule develops internal strains 
nhich ~vould eventually cause the boule to crack. These are re- 
lieved by splitting the boule longitudinally. which is induced by 
snapping off the elongated stem of the boule. Some residual strain 
ahich is not disadvantageous for gem and most industrial uses is 
left in the half-boule developed by splitting. Strain free whole 
boules may be produced by annealing a t  l , g j o O  C. 

The strain develops during cooling because the outer surface 
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cools faster than the  interior, and causes considerable loss from 
cracking during the manufacturing process. Most successful boule 
growth takes place when the  principal axis of the crystal lies 60" 
from the vertical axis. 

Fo r  many scientific and technical uses i t  is desirable to  have 
boules oriented crystallographically. I n  the U.S., the Linde Air 
Products company developed the use of an  oriented seed crystal 
on which boule grov t h  was started. T h e  boule then has the same 
crystallographic orientation as the seed crystal. The  company also 
developed a semiautomatic process of making rods b y  continuing 
the uniform growth of the  spine a t  the base of the boule. Rods 18 
in. long and 0.1-2.0 in. in diameter are commercially available. 
They are ground to uniform diameters and flame polished in an 
oxyhydrogen flame. Short mushroomlike boules u p  to  4 in. in 
diameter are  also grown from which circular transparent disks u p  
to  0 . 2  in. thick are  cut and polished. 

C o r u n d u m  ( R u b i e s  and Sapphires).- Prior to  I940 all syn- 
thetic boules were made in Switzerland, Germany and France. For 
several years after the discovery of the process of manufacture all 
of the production was used for gem stones. Synthetic ruby was 
the chief product and was produced by adding chromium sulphate 
to  the purified alum before calcining (at  I.OOO" C.) in fused quartz 
dishes, yielding an intimate mixture of aluminum and chromium 
oxide. Five per cent of Cr203 gives a pale pink boule and 6% a 
deep red boule. The  higher the percentage of chromium oxide the 
more difficult i t  is to  control boule growth and the  greater the loss 
from boules cracking on cooling. 

Blue sapphire was produced by adding iron and titanium, green 
b y  cobalt and yellow b y  nickel and magnesium oxides. Various 
other colours were produced from mixtures of these oxides. 

S tar  rubies and sapphires, first developed in the U.S. in 1947, 
are made by adding 1 %  of titanium oxide to the starting powder 
and forming the boules in the usual manner. The boules are then 
heat treated a t  temperatures between 1.1oo" C. and 1 , 5 0 0 ~  C. 
depending on the  colour of the "star" to  be made. The  titanium 
oxide develops small needlelike crystals of rutile (TiO,) which are 
oriented along the hexagonal crystal planes within the boule similar 
to  the same needlelike crystals in natural "stars." After cutting 
en cabochon with the principal crystal axis normal to  the base 
the finished gem has a centred six-ray star. The  synthetic gems 
have sharper and more distinctly developed stars than the natural 
crystals. 

Identification.- It is very difficult to  distinguish between 
natural colourless sapphires and synthetic colourless sapphires, 
but this determination is rarely necessary because these stones 
have little value. The natural crystals have microscopic irregu- 
larly shaped gas and liquid inclusions while the synthetic gems 
may have minute spherical gas bubbles. The  cut synthetic gems 
usually show microscopic cracks along and normal to  the inter- 
section of facets. Coloured gems may be differentiated under the 
microscope by characteristics of the pigmentation inherent in the 
processes of growth in addition to  the above features present in 
the colourless gems. 

Synthetic coloured boules are purer than the coloured natural 
stones. The  only inclusions seen in synthetics are spherical gas 
bubbles of microscopic size and rutile needles in "stars." Under 
the microscope, natural stones show irregular cavities filled with 
gas or liquid inclusions with both often present in the same cavity. 
Impurities such as iron o r  titanium oxide may be segregated in 
hexagonal plates or elongated needles respectively. 

Synthetic stones show curved lines parallel to the upper growth 
surface of the boule. They represent uneven distribution of pig- 
mentation caused by minor fluctuations in the rate of growth. 
Occasionally, especially in blue sapphire, this banding is visible to  
the unaided eye. I n  cut stones they should not  be confused with 
the polishing striations on the surface of the facets often visible 
under the microscope. Structure lines are only seen when viewing 
the stones nearly parallel to their plane, and can be  followed by 
focusing the microscope down into the interior of the stone. Un- 
like polishing striations they are continuous beneath adjacent 
facets. Some natural stones show straight parallel tninning stria- 
tions, often in a hexagonal pattern in three directions, which 

may be  confused with the  structure lines of synthetics. 
On examining faceted gems, reflections from the facets hide the  

interior features of the stone. I t  is usually necessary to rotate 
the stone under the microscope and view i t  in several directions 
before evidence of the true nature of the stone is found. 

About 1920 the industrial use of synthetic rubies and sapphires 
began to be of more importance than the  gem use mhen they began 
to replace the natural stones for jewel bearings in watches and 
electrical instruments. By 1935 synthetics had replaced natural jewels 
in both Europe and the United States. Every household electric meter 
had at least two bearings jeweled with synthetics. Although colourless 
sapphire is easier to grow, ruby is preferred for industrial jewels because 
of the greater ease in handling it. 

The Linde Air Products company pioneered in the U.S. in other 
industrial uses uhich take advantage of the superior hardness of AlnOs, 
second only to diamond. Colourless sapphire rods were introduced 
as thread guides in the textile industry, followed by the sapphire stylus 
for phonograph needles. Drilled blanks are used as orifices for injection 
nozzles in oil-fired furnaces because they reslst wear and maintain a 
constant diameter. Small spherical balls of clear sapphire are superior 
to metal spheres in ball-point pens. 

Other industrial uses of sapphire take advantage of its high dielectric 
constant for electronic devices and of its high melting point for heat 
resistant windows. Because sapphire transmits not only visible light 
but ultra-violet and infra-red (heat) waves with little absorption loss, 
it has been used in optical systems needing such characteristics. I t  
res~sts corrosion by both alkalis and acids. The combination of these 
properties in a single material has made possible the development of 
many specialized scientific and technical instruments for high tem- 
perature and pressure control and regulation. 

Spinel.-Spinel boules have a square cross section with round cor- 
ners but otherwise are like A1203 boules in manufacture, size and appear- 
ance although they do not develop internal stresses,during manufacture. 
Spinel has a hardness on Mohs's scale of 8 (A1203 has a hardness of 9 ;  
diamond, 10) which gives it adequate durability for gem stone use. 
Spinels are easier to cut and polish than synthetic rubies and sapphires 
which can only be worked with diamond powder. They are made 
in all colours by adding appropriate pigments. The popular "aqua- 
marine" blue is made by adding small amounts of cobalt, nickel, and 
titanium and vanadium oxides 

The problem of differentiating between natural and synthetic spinels 
rarely arises because the natural gem is not a popular or valuable one. 
The natural gems are usually red or blue in colour and have irregular 
cavities with liquid or gas inclusions and microscopic crystalline inclu- 
sions similar to those of natural rubies and sapphires, while the syn- 
thetic have only spherical gas bubble inclusions. 

Because it is singly refractive, spinel is preferred for some industrial 
uses but for most the greater hardness of sapphire is desirable. 

R u t i l e  ( T i t a n i a )  .-Synthetic rutile, first produced in 1948 by the 
Verneuil process, is far superior to the natural crystals as a gem because 
natural rutile is dark in colour and was only occasionally cut as a gem 
stone. The pure synthetic boules have a faint tinge of yellow colour but 
may be produced in nearly any colour by the addition of appropriate 
colorants. The pure titanium oxide used in the flame-fusion process is 
prepared by calcining hqdrolyzed titanium tetrachloride at  500' C. in 
an oxygen atmosphere for several hours. 

The furnace is the same as that used in the manufacture of synthetic 
rubies, sapphires and spinel although it is sometimes modified by adding 
a third outer tube through which oxygen passes. The single crystal 
boules are tetragonal with the principal axis parallel to the boule axis. 
They have a square cross section similar to the spinel boules but rarely 
exceed IOO carats in weight. When removed from the furnace they are 
black in colour and semiconductors of electricity because some titanium 
is still unoxidized On heating in an oxygen atmosphere oxygen is 
slowly absorbed, the colour decreases until only a faint yellow tinge is 
left and the boules become nonconductors 

Because synthetic rutile has a higher index of refraction and greater 
dispersion than diamond, cut gem stones are more brilliant and show 
more fire. Its double refraction w ~ =  2 616, e D =  2 go3 exceeds that of 
any other known substance. Nearly all the titania boules produced 
are used for cutting into gem stones They can be readily distinguished 
from diamond becduse of the strong double refraction and the prismatic 
flashes of red and blue due to the strong dispersion. The hardness, 6.5, 
is much inferior to the diamond. 

Emerald.-The details of the Chatham process for synthesizing 
emerald is a closely guarded secret. From the character of the crystals 
it is thought that the process depends on fusing appropriate chemicals 
under pressure in the presence of water. Only a small percentage of 
the emeralds made are suitable for cutting into gems but several hundred 
carats are marketed annually. Synthetic emeralds may be distinguished 
from the natural gems because they fluoresce .irith a deep red colour 
under ultra-violet rays while natural emeralds do not. 

Diamonds.- No synthet~c diamonds suitable for gems have been 
made Not only is the possible production of crystals suitable for gems 
fraught with selious technical difficull~es, but experience indicates that 
the public will not buy such synthetic gems unless they are cheap in 
price. 
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For  industrial purposes, quality and perfection of crystal growth 

are not important because a major market ior abrasive grits and 
powder is available which needs only the superior hardness of the 
diamond. At the time diamond was first synthesized, abrasive diamond 
grits and powder sold lor $3 per carat (nearly $7,000 per pound). The 
better qualities o i  synthetic diamond are suitable for wheel dressers and 
for the manufacture oi  diamond drill bits used in the mining and oil 
industries. 

I M I T A T I O N  G E M S  

Prior to  World War I1 most imitation gems were made from glass. 
Usually a special high lead glass was used which was often referred 
to  as paste. The word paste was applied to such glasses because the 
components oi  the mixture-silica, lead oxide, potassium carbonate, 
borax and arsenic oxide with appropriate pigmenting materials-were 
mixed wet to ensure a thorough and even distribution of each. 

These glasses were softer than ordinary or crown, glass but had a 
higher index of refraction and dispersion which gave them greater 
brilliancy and fire. "Fire" is the flashes of red and blue seen in cut 
stones with the proper prismatic distribution of facets. The cheaper 
imitations were pressed or moulded gems but on the better qualities the 
facets were cut and polished. Moulded glass imitations can be identified 
with a hand lens because the edges between the iacets are rounded while 
cut glass has sharp edges. 

Glass imitations can be readily identified because they are singly 
refractive, and the index oi  reiraction and specific gravity, both of 
which vary with the composition of the glass, are unlike those of the 
gems they imitate. Most gem stones are doubly reiractive. Usually 
small spherical bubbles are visible in the interior of glass imitations 
when examined with a lens. Because of the inferior hardness, glass is 
easily scratched with a file. This test can be applied along the girdle 
where i t  will do little damage. Because glass is a poorer heat conductor 
than natural gems it feels warmer to  the touch. Glass imitations that  
have been worn show under the lens fine scratches on the facets and 
small conchoidal chips along the edges between the facets. 

The finer qualities of imitation gems are made irom variously coloured 
synthetic sapphires or spinels. The superior hardness of these mate- 
rials makes them much more durable than glass. A new imitation of the 
diamond was introduced in 1955 that  closely resembles diamond in all 
properties except hardness. Strontium titanate produced in boules by 
the Verneuil process has an index oi  refraction oi 2.40 while diamond is 
2.42. Like diamond it is singly refractive. I t  has considerably more 
dispersion which is not noticeable to the layman but which to the 
trained observer serves to distinguish it from the diamond. Its hardness 
of only 5.5 as against 10 ior a diamond keeps i t  from being a serious 
competitor oi  the diamond as a gem stone. 

Before World War I1 most costume jewelry was made with glass 
imitations. After Tfrorld War I1 glass was displaced by the many newly 
developed plastics. which are of two kinds. Thermosetting plastics, such 
as Bakelite, permanently harden when moulded and [<-ill not soften on 
reheating. Thermoplastics, such as Lucite and Plexiglas, soften on 
heating and can be moulded and remoulded. With proper pigmenting 
agents both types of plastics can be given any desired colour. Plastic 
jewelry can be readily identified because it is light in weight and is 
easily scratched with a knife. Because of their cheapness and easy 
workability the many new plastics profoundly changed the market for 
the cheaper forms oi  jewelry. 
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G E M S  IN ART 
Gems engraved with designs for sealing (intaglio) o r  for decoration 

(cameo) exist in large numbers from the earlv Sumerian period to the 
decline of the Roman civilization and again irom the Renaissance to 
modern times They exercise a strong appeal in many ways. The in- 
herent beauty of the material, with its rich and \ aried colours, its lustre 
and brilliance. qives pleasure at  first sight The hard and durable 
qualit) oi  the stones has made for unusually good preservation, so 
that  we can appreciate in many cases the artist's work in its original 
state-a rare opportunity in ancient ar t  Moreover, the smallness and 
preciousness of the gems invited exquisite workmanship, and in certain 
periods, when art  was a t  a high level, the achievements in  this field 

mere very notable. The best ancient gem engravers combined minute- 
ness and accuracy of detail with a largeness of style that  is indeed 
iemarkable. A gem engraving of this class possesses the nobility and 
dignity of a marble or bronze sculptural mork, though it is often con- 
fined to the space of less than half a square inch. 

The T e c h n i q u e  of Gem Engraving.- Only soft stones and  
metals can be worked ireehand with cutting tools, the harder stones re- 
quire the wheel technique. This technique was known in Mesopotamia 

F R O M  M A R l E T T E  T R 4 1 T E  DES P I E R R E 5  G R A V E E S  

FIG 2 -A GEM ENGRAVER O F  THE 18TH CENTURY AT WORK IN H I S  S H O P  
S U R R O U N D E D  BY T H E  V A R I O U S  TOOLS OF H I S  TRADE 

as early as c. 4000-3000 B.c., as well as to the Minoans from the middle 
Minoan 111 period (c. 1800-1600 B.c.). The method of work seems 
to have been similar to that  in use in the 20th century, to judge by the 
references we have in classical literature, especially in the writings of 
Pliny and Theophrastus;and an examination of the stones themselves 
(fig. 3, A, B, C, D ) .  By this method the stones were worked with 
variously shaped drills ending in balls, disks, cylinders, etc., which were 
made to rotate by the help of the wheel (fig. 2 ) .  In  modern practice 
the stone to be engraved is fastened to a handle and held to the head 
oi  the rotating drill and moved as the work requires. I t  has been 
suggested that  the ancients reversed the process and held the stone 
stationary while the rotating tools were guided by the hand, as in mod- 
ern dentistry. The cutting is not actually done by the drills but  by the 
powder which is rubbed on the stone with the drill. This is in modern 
practice diamond powder, mixed with oil; it  was known also to the 
Romans, but  in the period beiore Alexander emery powder was prob- 
ably used. The wheel used in the 20th century either m-orked by the 
foot (fig. 2) or by an electric motor lathe. The iormer, though more 
cumbersome, has the advantage oi  giving the artist more direct control 
over the speed. On the gravestone of a gem cutter of the Roman empire 
found at  Philadelphia in Asia Minor (fig. 3, N) a tool is represented 
which looks like the bow used by modern jewelers and which, by being 
drawn back and forth, could impart a rotating movement similar to  
that  of the wheel. But since u7e know that  the rotating wheel was used 
by the ancients in the making of pottery, it is probable that they made 
use oi it in gem engraving also. After the cutting oi  the gem was com- 
plete the suriace was often polished, a practice especially popular among 
the Etruscans and in the later Greek and Roman periods. Xaxian stone 
(nariz~n?) mas used for polishing, according to Pliny. 

We do not know definitely whether the ancient gem cutters made 
use of the magnifying glass but  it is probable that they did. The general 
principle of concentrating rays was known to Aristophanes. Pliny 
several times mentions the use of balls of glass or crystal brought in  
contact with the rays oi  the sun to generate heat, and Seneca speaks 
more specifically of this principle applied for magnifying objects. 

What seem to he ancient lenses, some going back to the 2nd millen- 
nium B.c., were found in Egypt and Crete. 

HISTORY 

Mesopotamia.- The ar t  of engraving stones probably originated 
in south Mesopotamia. There it attained a high degree oi proficiency as 
early as the 4th millennium E.c.; i.e., during the Elamite and Sumerian 
civilizations. The engravings were worked on stones mostly of cylin- 
drical shape which u-ere suspended by a string and used as seals. The  
materials were petrified shell and marble, and the subjects are chiefly 
heroes fightins animals, deities with worshippers and decorative motives. 
Aiter the Akkadian invasion (c. 2800 B.c.) the art  of seal engraving 
reached its greatest height, and such semiprecious stones as rock crystal 
were cut in masterly fashion. The mythical King Gilpamesh (see 
GILGAMESH, EPIC OF) performing his great exploits was the iavourite 
representation, and cuneiform inscriptions began to appear. ..liter the 
decline of the Akkadian empire the representations become more and  
more conventionali.zed. Hematite gradually became the prevailing ma- 
terial. The most frequent subjects were the "Introduction Scenen-a 
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seated goddess toward whom a second deity leads a worshipper, the 
Gilgamesh legend and other mythical representations. During the 
Amorite dynasty (c. 2100-1800 B.c.), to which belonged the famous 
King Hammurabi, there was a highly artistic period, hut  probablq one 
of short duration. The representations were mostly the same as during 
the preceding epoch, and the use oi  cuneiiorm inscriptions became im- 
portant, until in the Kassite period (c. 1800 B.c.) it constituted the most 
conspicuous feature. 

pictographs were transformed into less rude, more conventionalized 
forms. Several symbols now generally occur together, showing that  
from mere ideographic meaning they had acquired a phonographic value 
as syllables or letters. In  other words, the primitive pictographs had 
evolved into hieroglyphs. The material was still the soit steatite. Dur-  
ing the middle Minoan 111 period (c. 1800-1600 B.c.) the hieroglyphic 
script reached its full development, the symbols appearing in highly 
systematized form, executed often with great nicety. The stones were 
no longer steatite but  hard varieties, such as carnelian, chalcedony and 
green jasper. They mere worked with the wheel, the use of which was 
apparently learned from the orient. 

I n  the next period (late Minoan, c. 1600-1100 B.c.) we note a great 
change. The Minoan written language had finally evolved into a 
linear script and concurrently i t  disappeared from the seal stones. I n  
its stead we find naturalistic designs-animals, cult and sacrificial 
subjects, deities and demons, hunting and war scenes; Le., the stock 
subjects of Cretan art ,  executed with amazing spirit and vivacity. The 
stones are now regularly the hard quartzes, of lentoid and glandular 
forms (fig. 3, E, I?). Similar engraved gems as well as gold rings with 
engraved bezels have been found a t  Mycenae and other places within the 
range of Cretan influence. Toward the end of the late Minoan period 
the art deteriorated. The soft steatite again took the place of t h e  harder 
stones, and the subjects became merely conventionalized representations. 
Gradually there was established the geometric style in which linear de- 
signs were engraved by hand on soft stones of the prevalent oriental 
forms. I n  the 7th century B.C. a revival in artistic conceptions is 
noticeable. Highly decorative animals were carved with considerable 
feeling for liie on steatites of glandular and lentoid forms. This was 

G the prelude to several centuriesif a flourishing output, lasting through- 
out the classical civilizations. 

Greece.-The study of Greek and Roman gems is the study of classi- 
cal art in miniature; for the gems reflect faithfully the styles of the 
various periods to which they belong, so that  they represent an accurate 

J picture of the development, the prime and the decadence of classical 
art. In the gems of the 6th and early j th  century B.C. the dainty charm 
of archaic Greek art found a happy expression. The chief iorms were 
the scarab and the scaraboid (fig. 3, H, I )  regularly set in swivel rings 
(fig. 3, K, L, 0 ) .  The subjects were the same as in other branches of 
archaic art. At the beginning oi  the period the human figure in kneeling 
posture was the most popular, but  soon a greater variety was attempted. 

f i ~  C O U R T E S Y  O F  ( A ,  8 ,  C ,  D ,  H, I ,  J N )  F U ~ ~ Y i ~ ~ ~ ~ ~ R ,  G E M M E N , , ,  (E, F: 
Representations of gods and goddesses are comparatively rare, but  

G ,  K. L a ~i T H E  M E T R O P O L IT A N  M U S E U M  O F  A R T .  N E W  Y O R K  Herakles was a favourite: and various demons, the Silenus, the Siren 
6 Y  C O U R T E S Y  O F  ( A ,  8 ,  C ,  D ,  H ,  I ,  J R N )  F U R T Y I A N G L E R ,  f lni lnr urlT 

G ,  K. L R M i  T H E  M E T R O P O L I T A N  M U S E U M  O F  A R T .  N E W  Y O R K  

cal art in miniature; -for the gems reflect fa%hfully the stgles of the 
various periods to which they belong, so that  they represent an accurate 
picture of the development, the prime and the decadence of classical 
art. In the gems of the 6th and early j th  century B.C. the dainty charm 
of archaic Greek art found a happy expression. The chief iorms were 
the scarab and the scaraboid (fig. 3, H, I )  regularly set in swivel rings 
(fig. 3 ,  K, L, 0 ) .  The subjects were the same as in other branches of 

F I G .  3 .- S P E C I M E N S  O F  GEM E N G R A V E R ' S  ART A N D  C H I E F  F O R M S  U S E D  
(A ,  8 ,  C, D.) Four-sided stone with unfinished engravings; ( E ,  F.) M~noan 
stone forms-lentoid and glandular; (G.) Ring with pendant; (H.)  Scarab; 
( I . )  Scaraboid; (J.) Dome; (K, L, 0 . )  Swivel rings; (M.) Cone form; ( N . )  
Part of a grave stone of a gem engraver; (0 . )  Heron and grasshopper, signed by 
Dexamenos 

After the downfall of the Amorites in Babylonia (1758 B.c.), south- 
ern Mesopotamia no longer played an important part politically. serv- 
ing only as a cultural centre. The other oriental countries which now 
came into prominence naturally profited by the older civilization, and 
the Hittites (2nd millennium B.c.), the Assyrians (first half of 1st 
millennium B.c.) and other peoples of Asia Minor all became conversant 
with the art oi  gem engraving. They carried on the southern Mesopo- 
tamian tradition with some contributions of their own. The favourite 
subjects were adoration scenes and heraldic groupings oi deities and 
animals. Decorative motives were popular. The cylinder form re- 
mained in vogue, but  conical and dome-shaped seals with a flat base 
for the intaglio were the most popular (fig. 3, J ,  M ) .  The coloured 
quartzes were the favourite material. When the power o i  Assyria 
gave, way to that  of Persia, the Persian gem engravers followed in the 
footsteps oi  their predecessors in both technique and style; but the 
favourite theme became the exploits oi  Darius the Great, kina of Persia . - 
(d. 486 B.c.) . 

Egypt.- The Egyptians early adopted the art of engraving, employ- 
ing first the cylinder form, then, from about the 9th dynasty on, the 
scarab or beetle and kindred shapes. As subjects for their engravings 
they used chiefly symbols, script and ornaments, only occasionaIIy pic- 
torial scenes. Though historically, thereiore, these scarabs are oi  great 
importance-especially as they have been found in great numbers and 
form a continuous series-the artistic value is frequently secondary. 
The great majority lack the interest of subject treatment, though the 
finish of their execution is remarkable. The commonest materials were 
glazed steatite and fai'ence, but  the coloured quartzes-carnelian, 
amethyst, jasper, etc.-were also employed. 

Crete.- From the earliest times we find Greece treading an inde- 
pendent path influenced but  not conditioned by its oriental neighbours. 
I n  Crete gem engraving occupied an important place. The stones of the 
early Minoan period (c.  3500-2200 B.c.) show a great variety of shapes 
-including cylindrical, pyramidal, conoid, quadrilateral and three- 
sided rounded beads-and are engraved with rude pictographs, con- 
sisting of primitive renderings of human beings, animals, ships and floral 
and linear patterns. I t  was clearly an experimental stage without 
traditional forn~s .  The stone was invariably of a soft variety, i.e., 
steatite oi different colours worked by hand. As time went on--during 
the first arid second middle Minoan periods (c. zooo-1800 B.c.)-the 
three-sided elongated bead became the standardized shape and the 

and the Sphinx were also common subjects. ~ m ' o n g  the figuies without 
mythological significance, the commonest were warriors, archers, ath- 
letes and horsemen; and among the animals the lion, bull, boar, deer, 
ram, cock and horse were favoured. The coloured quartzes, such as the 
carnelian, chalcedony and agate, are the chiei materials used. 

The second half of the 5th and the 4th centuries mark another climax 
in the history of Greek gem engraving. We find the same conception 
oi serene beauty in the minute products of the gem cutters as in the 
contemporary statues. The favourite shape employed is no longer the 
scarab but the scaraboid (fig. 3, I ) ,  generally large and thick, and 
perforated to be worn on a swivel (fig. 3, L, 0 )  or as a pendant (fig. 
3, G ) .  With regard to the choice of suhjects the chief theme was now 
the daily liie of the people, especially of the uromen. A woman taking 
a bath, making music, playing with animals, etc., were all favourite 
representations; animals were likewise common subjects; mythological 
subjects were less popular. The favourite deities were Aphrodite, Eros 
and IC'ikE. By far the commonest stone of this period was the 
chalcedony. Less irequently used were the carnelian, agate, rock 
crystal, jasper and lapis lazuli. 

The inscriptions which occur on Greek gems form an interesting 
study. They generally give the name of the owner, often only the 
beginning oi his name being recorded. Occasionally they refer to the 
people represented or they contain a greeting. Sometimes the name 
of the artist is given. Oi the latter the most prominent are Epimenes 
and Dexamenos (fig. 3, 0 ) .  Their works rank among the best which 
have been produced in Greek gem cutting. 

The Greek gems of Lhe Hellenistic period, about 323-30 B.c., reflected 
the heterogeneous styles of contemporary sculpture; but there were 
also some notable representations, including a portrait of Philetairos. 
A change took place in the shape of the stones used. Instead of the 
perforated scarabs and scaraboids the unperforated ringstone, generally 
flat on one side and convex on the other, became the accepted form. 
The stones were often oi  considerable size and many of the large rings 
in which they were mounted are preserved. The favourite stones were 
the hyicinth, garnet, beryl, topaz, amethyst, rock crystal, carnelian, 
sard, agate and sardonyx, many of them introduced into the Greek 
world from the east after the conquests of Alexander the Great. Glass, 
as a substitute for more precious material, was often used. Among 
the subjects represented the most important is the portrait, which ac- 
quired great popularity. Scenes from daily life and mythology both 
were represented. 

A great technical innovation introduced in this period is the cameo, 
in which the representation instead of being engraved in the surface 
of the gem is carved in relief. I t  is therefore the converse of the 
intaglio. These cameos naturally did not serve as seals, as  did the 
intaglios, but  were used purely ior  decorative purposes. I n  such work 
the coloured quartzes were generally employed, their various layers being 





Classical Gems.-0. M. Dalton, Catalogue of the Post-Classicat Gems 
i n  the British ~ W u s e u m  (Oxford, 1915). (G. M. A. R.;  X.) 

GEMBLOUX, a town in the province of Namur, Belgium, 
25 mi. S.E. of Brussels on the main line to Namur. Pop. (194;) 
5J50. There on Jan. 31, 1578, Don John of Austria defeated 
the army of the provinces under Antony de Goignies. In 1860 
the State Institute of Agriculture was founded there. Gembloux 
became a busy railway centre with engine works. 

GEM CUTTING: see LAPIDARY AND GEM CUTTING. 
GEMINI (the Twins; i.e., Castor and Pollux), in astronomy, 

the third sign in the zodiac) denoted by the symbol 11. By the 
Egyptians this constellation was symbolized as a couple of young 
kids; the Greeks altered this symbol to two children, variously 
said to be Castor and Pollux. Hercules and Apollo or Triptolemus 
and Iasion; the Arabians used the symbol of a pair of peacocks. 
The two brightest stars are known as Castor and Pollux; Pollux 
(p  Ceminorum) is slightly brighter than Castor ( a  Geminorum). 
The latter is a remarkable multiple system consisting of at least 
six stars. The two brightest members are each spectroscopically 
double and the faint, distant component (Castor C) is an orange- 
coloured dwarf eclipsing system in which the two stars revolve 
about each other once in every 19 hours. The system of Castor is 
located at a distance from the sun of about 45 light-years. The two 
brightest stars form an interesting double for a small telescope. 
Pollux is a yellow giant located at a distance of the order of 30 
light-years from the sun. There are two bright variable stars in 
the constellation: the Cepheid variable. { Geminorum, whose 
light varies in a period of about ten days, and the red irregular 
variable star. 7 Geminorum. At the time of its discovery (1930) 
the planet Pluto was in the neighbourhood of the star 6 Gemi- 
norum. 

GEMINIANI, FRANCESCO ( c .  1667-1 762), Italian 
violinist. was a native of Lucca. and studied the violin under Carlo 
Lunati (Gobbo) and afterward under Ancangelo Corelli. He may 
also have had lessons in composition from Scarlatti. In  1714 he 
arrived in London, where he found a patron in the earl of Essex. 
In  I 7 1 j  he played his violin concertos with George Frederick 
Handel at the English court and later spent much time in Dublin: 
where he had a fine house in which he gave private concerts. 

Geminiani brought to England great improvements in the tech- 
nique of violin playing. His chief contribution was his Art  of 
Playing the Violi~z, the first book on the subject, which he wrote in 
English. He died Sept. I;, 1762. 

GEMISTUS PLETHO, GEORGIUS ( c .  13 ~ s - I ~ s z ) ,  the 
leading scholar and philosopher of the last century of the Byzantine 
empire, is chiefly notable for his influerce upon the Renaissance 
in western Europe and for the attempt that he made in his prin- 
cipal work, the L a w s  ( N o n z o i ) ,  to establish a new polytheistic 
religion based upon Platonic and Neoplatonic principles, which, 
he hoped, mould supersede both Christianity and Islam. He 
was born and trained in Constantinople but spent the most im- 
portant years of his life in Mistra, then an important citadel in the 
Peloponnese. 

During the Council of Ferrara-Florence (1438-39), which, de- 
spite his hostility to the proposed union between the Greek and 
Roman churches, he attended as lay adviser to the Greek delega- 
tion, he fired the humanists with new interest in Plato (who had 
been ignored in the west during the middle ages because of the 
preoccupation with Aristotle) and inspired Cosimo de' lledici 
with the project of founding the Platonic Academy of Florence. 

More momentously, in his talks with the astronomer Paolo del 
Pozzo Toscanelli and others and by his Excerp t s  f som Strabo,  
Pletho introduced the Geography  of Strabo to the west (where it 
had hitherto been unknown) and led the way to the overthrow of 
Ptolemy's erroneous geographical theories. He thus greatly af- 
fected the Renaissance conception of the configuration of the earth 
and 90 played an important, if indirect, role in the discovery of 
America by Christopher Columbus, who cites Strabo among his 
principal authorities. 

Besides the Laws ,  he composed orations, two memoirs advocating 
social and economic reform for the defense of the Peloponnese 
numerous excerpts from ancient Greek authors and essays on the 
differences between Plato and Aristotle, on Zoroaster, on the 

Oracula Chaldaica and on astronomy, music, history, rhetoric, the 
virtues and various theological subjects. h'early all his writing 
is marked by passionate devotion to Greece and a desire to restore 
its ancient &dry. 

BIBLIOGRAPHY.-C. Alexandre, Pldthon: Trait6 des lois (Paris, 1858) ; 
S. Lampros, Palaiologeia kai Peloponnesiaka, 3-4 (Athens, 1926-30) ; 
1. P. Miene, Patrolonia Graeca, clx (Paris, 1866) ; Francois Masai, 
>ld.thon 2 le platonis& de iVlistru (19j6)  ; M .  V. ilnastds, "Pletho, 
Strabo. and Columbus." Annuaire de l'institz~t de ahiloloeie et d'histoire 
orientales et slaves, 12: 1-18 (Brussels, 1952) a id  "~leiho's Calendar 
and Liturgy," Dz~mburton Oaks Papers, no. 4,  pp. 183-30s (Cambridge, 
Mass., 1948). (M. V. A.) 

GEMSBOK (GEMSBUCK), African antelope of the genus 
O r y x  ( see  ANTELOPE; ORYX) ; also German for chamois (9.v.). 

GENE. Gene is the unit of heredity, first exactly demon- 
strated in J. Gregor Mendel's experiments in plant breeding 
(1865). The word gene (in the form "gen") was applied to this 
unit by Wilhelm W. Johannsen in 1909. The method of reap- 
pearance of diverse characters in successive generations, following 
crosses between two contrasting parental types, was found by 
Mendel to conform to certain laws, of "segregation" and "random 
assortment" ( see  HEREDITY ; GENETICS). According to these laws, 
the characters must be determined by definite units that persist, 
multiply and enter into various combinations, from generation to 
generation, without themselves becoming changed thereby. Later 
in the 19th century, though Mendel's laws were forgotten, micro- 
scopic observations of chromosomes-small bodies of characteris- 
tic number and shape in the nuclei of all cells-led several biolo- 
gists independently to the conclusion that these are transmitted as 
self-reproducing units, or rather as collections of units of diverse 
kinds, both in the process of multiplication of cells occurring dur- 
ing development, and also in heredity. Soon after 1900, when 
Mendel's laws were rediscovered, evidence was obtained that the 
chromosomes are probably to be identified with, or contain, the 
Mendelian units. And gradually, through a comprehensive series 
of studies on normal and abnormal hereditary transmission, cou- 
pled with observations of the chromosomes and chromosome parts 
in question, the case for this conclusion became convincingly es- 
tablished ( see  CYTOLOGY). 

The newer work showed that the chromosomes are in reality 
exceedingly fine, relatively long filaments that are almost invisible 
in the ordinary nucleus. For cell division, or mitosis, ( see  CYTOL- 
OGY) each filament coils up into a dense helix which, covered by a 
pellicle, assumes the sausagelike shape formerly thought of as 
characteristic of a chromosome. The filament, or "chromonema," 
consists of, or contains, hundreds or thousands of diverse genes 
connected permanently in line, single file, in a given order, either 
by direct attachment to one another or possibly joined together by 
a fine fibre. Before each ordinary cell division, each filament has 
doubled, by virtue of the reproduction of each gene within it, to 
form two identical filaments, and at  cell division one of each of 
these "sister chromosomes," now in its sausagelike form. is pulled 
into one daughter cell, the other into the other cell. Thus both 
cells come to contain all the chromosomes and genes which the 
"mother cell" possessed. 

I n  an immature germ cell which is about to undergo its last 
divisions (those of '(meiosis") prior to becoming a mature egg or 
sperm, each chromosome derived originally from one parent of 
the individual becomes attached side by side to the nearly identi- 
cal "homologous" chromosome derived from the other parent. 
This process, called "synapsis,)' is undoubtedly due to some kind 
of attraction or attachment mechanism exerted between like 
genes. In  an ensuing cell division the synapsed chromosomes are 
pulled apart again, to opposite daughter cells, in such a way that 
each mature germ cell comes to contain one but not both of each 
of the previously paired genes ( s e e  CYTOLOGY). The separation of 
these corresponding genes fulfils Mendel's first law, segregation. 
The fact that a given gene, ~vhether of maternal or paternal ori- 
gin, lying in a chromosome of one pair, is equally likely to be 
pulled into either the same or a different daughter cell from any 
given gene of another pair of chromosomes, results in the fulfil- 
ment of Mendel's second law, random assortment. 

But for the relations of the genes lying at different places in 
the same chromosome (or homologous chromosomes), a new prin- 
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ciple of heredity emerges. All genes of t he  same chromosome are  
no t  always pulled into the  same daughter cell, and so are not al- 
ways inherited together, though they do tend to  be. For two 
homologous filaments, during their synapsis with one another, a r e  
ap t  t o  break, a t  identical points, and  t o  become joined up again 
with their corresponding pieces interchanged, a process called 
"crossing over." Thus  a given gene of paternal origin may in the  
mature  germ cell find itself in the  same chromosome with some 
other gene of maternal origin, instead of with its former associate 
gene. T h e  proportion of germ cells in which this separation of 
two previously connected genes will have happened will depend 
largely upon how far  apar t  the  two genes considered are from one 
another in the  chromonema. For  they can become separated only 
if t he  breakage occurs a t  some point lying between them, and 
since breakage m a y  occur a t  any  point i t  will be  more ap t  to hap- 
pen between them if they a re  located far apart in the thread than 
if they a re  near together. So b y  studying just how often the  
different genes tha t  tend t o  be  inherited together actually separate 
in heredity, an  estimate m a y  be  made of the relative distances 
apart ,  or positions, of these genes in the  chromonema. T h e  valid- 
i ty of these "chromosome maps" has in recent years been veri- 
fied b y  observations of chromosomes tha t  were visibly broken in 
various ways. I n  addition t o  the  genes of the chromosomes there 
are  also self-reproducing hereditary units, genes, in some of the 
plastids of plants, and in some other cell constituents. They have 
not  been found in higher animals, unless we include infectious 
agents ("viruses"). Lacking the  precise Mendelian method of dis- 
tribution, they appear to  have played but a minor role in evolu- 
tion. Apparent derivatives of chromosomal genes, having a limited 
power of self-reproduction themselves, have recently been found 
t o  exist in the protoplasm of some micro-organisms, but they ap- 
pear t o  be  subject t o  vicissitudes of cell functioning, and liable t o  
loss and replacement by  fresh derivatives of the chromosomal 
genes. 

T h e  "self-reproduction" of a gene is in reality self-copying. Tha t  
is, each gene must  have such a n  effect upon materials of t he  medi- 
um around i t  as t o  cause them to  become rearranged into another 
particle, identical in its internal configuration with the o~iginal gene, 
and lying next to it. Whatever configuration the old gene has to start 
with, that configuration is caused to be repeated in the new gene. On 
rare occasions, to be sure, a gene, subjected to some unusual stress, un- 
dergoes a sudden permanent change, a "mutation," in it: Inner consti- 
tution, or, alternatively, the new gene may be fashioned with some' 
"mistake" in its pattern. Yet after a mutation of either of these 
kinds has occurred, the gene of modified type, whenever it reproduces, 
accurately incorporates the new feature into its own daughter gene. 
A gene may thus be defined as a particle having a capacity of self- 
copying of such a nature as to be retained despite the occurrence of 
any number of permanent changes in its configuration. In a chromo- 
nema, a single gene would, theoretically, be a portion too small to 
be divided without the loss of this property by one or both pieces. 
This unique property of self-copying, conformable with change, IS 
known for no other substance or particle than the hereditary unit, 
I t  is this which makes the gene not only the unit of heredity and 
the material out of which all biological evolution is fashioned, but 
the foundation of growth, development and reproduction, and even, 
according to the growing conviction of many biologists, the primordial 
basis of life itself. 

Chemical investigations of the gene indicate that, whether in 
chromosome, plastid or precellular micro-organism, it consists of a 
combination of protein with nucleic acid. As yet, however, these 
studies have not led to a satisfactory explanation of the gene's fun- 
damental property, self-copying. This property may, however, be 
related to the chromosomal gene's second most distinctive peculiarity: 
that of exerting a specific attraction, or power of attachment, at syn- 
apsis, for a second gene of like configuration. For if this force were 
exerted even between like gene parts, $hen a given gene might attach, 
next to its own parts, corresponding pieces that lay scattered in un- 
organized fashion in the medium, and so cause them to become placed 
in an integrated arrangement identical with that existing in itself. Un- 
fortunately, as little is known about the mechanism of gene synapsis 
as about that of self-copying. 

A gene appears to be a large molecule, or closely connected group 
of different molecules, the whole of ultra-microscopic size, and a "gene- 
mutation" to be a largely fortuitous chemical change within it. This 
change is ordinarily caused by localized, individually uncontrollable 
microchemical accidents, such as may result from thermal agitation, 
reactions of metabolism that get out of control, the incidence of high- 
energy radiation like X-rays, and the impact of certain special foreign 

substances. The direction taken by mutation seldom, if ever, depends 
upon the type of environment or physiological state experienced by 
an individual; still less is the mutation an adaptive response to such 
a situation. Nevertheless, given conditions, including those brought 
about by the presence of glven genes, may greatly influence the over- 
all frequency of mutations. 

In this conception, there is no room for evolution through the in- 
heritance of acquired characters. Being accidental, most mutations 
are harmful to the organism, but the smaller their effects, the less 
harmful they are apt  to be. Hence the very rare ones which chance 
to be useful, and so to survive and take part in the evolution of a 
species, usually represent small steps. Evolution thus tends ,to proceed 
by slow accretions, under the guidance of natural selection, as Darwin 
thought. In any particular gene, mutations are very few and far be- 
tween, with intervals of thousands of years between them, but the 
individual contains so many different genes, and the species so many 
individuals, that sufficient "building blocks" are nevertheless provided 
for evolution. And the rate of their accumulation is increased by the 
processes of Mendelian recombination and crossing over that form 
the essence of sexual reproduction. Besides the mutations in individual 
genes ("gene-mutations"), there are inheritable changes caused by the 
addition, subtraction or rearrangement of groups of genes en bloc. The 
rearrangements sometimes occasion changes in the functioning of the 
genes tnat have acquired new neighbour genes ("position effect"). Be- 
cause of hindered interchange with normal chromosomes, the rear- 
ranged ones may facilitate the divergence of new varieties. More im- 
portant, perhaps, the rearrangement sometimes involves the insertion 
of a group of genes that is the duplicate of a group already present and 
thus increases the total number of genes. In later evolution the in- 
serted genes often mutate differently from their duplicates, and so the 
organization increases in complexity. 

So effective does this process of duplication followed by differential 
mutation appear, that the view has gained ground that by the con- 
tinuation of this process a single "naked" archetypal gene may in the 
course of ages have given rise to all the complex chromosomal systems 
of today. On this conception, protoplasm first appeared as a series 
of by-products of mutated genes that were naturally selected because 
of the usefulness of these bv-aroducts in furthering the survival and 
multiplication of the genes-tliat produced them.  he nucleoprotein 
molecules of virus that cause some plant diseases seem to be the 
nearest existing counterparts of these hypothetical primordial genes. 

The relation of the genes to the protoplasm, and to  the characters 
of the organism "determined" by them, are highly complex as well 
as disputatious. Suffice it here to say that there are many genes which 
affect several or many characters at  once and, conversely, that all 
morphological characters and physiological processes depend upon the 
combined action of numerous genes, together with environmental fac- 
tors, any one of which, if not held constant, can produce a change 
in the final result (see HEREDITY; GENETICS). And since all parts of 
the body have, by mitosis, been allotted the same genes, it is evident 
that this lot of genes must have reacted very differently in producing 
the different parts. (H.  J. M.) 

GENEALOGY, a pedigree or list of ancestors, o r  t he  s tudy 
of family history (from the  Gr. ykvos, family, and X6yos, theory). 

B i b l i c a l  Genealogies.- The aims and methods of ancient 
genealogists require t o  be  carefully considered before the  value of 
the  numerous ancestral lists in the Bible can be  properly esti- 
mated. Many  of the  old "genealogies," like those of Greece, have  
arisen from the  desire t o  explain the  origin of t he  various groups 
which they include. T h e  subdivision of tribes, their  relation t o  
each other, the  intermingling of populations and the  like a r e  thus 
frequently represented in the  form of genealogies. T h e  "sons" of 
a "father" often stand for  the  branches of a family a s  they existed 
a t  some one period, and  since in course of t ime tribal relations 
would vary,  lists will present discrepancies. Many  of the  Biblical 
names a re  nothing more  than personifications of nations, tribes, 
towns, etc., grouped together t o  convey some idea of the  bond b y  
which they were believed t o  be  connected. Thus  we find among 
the  "sons" of Japhet : (the nations) Gomer, Javan, Tuba1 ; Canaan 
"begat" Sidon and He th ;  t he  "sons" of Ishmael include the  well- 
known tribes Kedar  and  Jetur;  Jacob, or the synonym Israel, per- 
sonifies the  "children of Israel." T h e  recognition of this usage 
often furnishes a n  ethnological interpretation t o  those genealogi- 
cal stories which obviously do not  relate to  persons, but  to  tribes 
o r  peoples personified. T h e  Edomites and Israelites are  regarded 
as  "brothers" and since Esau (Edom) was born before Jacob 
(Israel) i t  would appear tha t  the  Edomites were held to  be  the  
older nation. T h e  union of two clans is expressed as  a marriage, 
or the  wife is the  terri tory which is dominated b y  t h e  husband 
(tr ibe);  see CALEB. I f  the woman is not  of noble blood, but is a 
handmaiden or concubine, her  children are  naturally not  upon the  
same footing as  those of t he  wife; consequently t h e  descendants 
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of Ishmael, the son of Hagar (Sarah's maid), are inferior to Isaac 
and his descendants, while the children of Keturah, Abraham's 
concubine, are still lower-from the Israelite point of view. This 
application of the terms of relationship is characteristic of the 
Semites. The "father" of the Rechabites is their head or founder 
and a common bond, not necessarily physical, unites all "sons," 
whether they are "sons of the prophets" (members of prophetic 
guilds) or "sons of Belial" (worthless men). 

Every case has to be judged upon its own merits, and allowance 
made both for the ambition of the weaker to claim or to strengthen 
an alliance with the stronger, and for the desire of clans or indi- 
viduals to magnify the greatness of their ancestry. The first step 
must always be the careful comparison of related lists in order to 
test the consistency of the tradition. Next, these must be critically 
studied in the light of all available historical material, though 
indeed such evidence is not necessarily conclusive. Finally, (a) 
literary criticism must be employed to determine if possible the 
dates of such lists, since obviously a contemporary register is more 
trustworthy than one which is centuries later; (b) a critical esti- 
mate of the character of the names and of their use in various peri- 
ods of Old Testament history is of importance in estimating the 
antiquity of the list-for example, many of the names in Chron- 
icles attributed to the time of David are indubitably exilic or post- 
exilic; and (c) principles of ordinary historical probability are as 
necessary here as in dealing with the genealogies of other ancient 
peoples, and attention must be p,aid to such features as fluctuation 
in the number of links, representation of theories inconsistent with 
the growth of national life, schemes of relationship not in accord- 
ance with sociological conditions, etc. G. B. Gray's Hebrew 
Proper Nanzes (1896), with his article in the Expositor (Sept. 
1899), pp. 173-190, should be consulted for the application and 
range of Hebrew names in 0. T. genealogies and lists. 

The Biblical genealogies commence with "the generations of the 
heaven and earth," and by a process of elimination pass from 
Adam and Eve by successive steps to Jacob and to his sons (the 
tribes), and finally to the subdivisions of each tribe. According to 
this theory every Israelite could trace back his descent to Jacob, 
the common father of the whole nation. Such a scheme, however. 
is full of manifest improbabilities. I t  demands that every tribe 
and every clan should have been a homogeneous group which had 
preserved its unity from the earliest times, that family records 
extending back for several centuries were in existence, and that 
such a tribe as Simeon was able to maintain its independence in 
spite of the tradition that it lost its autonomy in very early times 
(Gen. xlix, 7). The whole conception of the unity of the tribes 
cannot be referred to a date previous to the time of David. and in 
the older writings a David or a Jeroboam was sufficiently de- 
scribed as the son of Jesse or of Nebat. The genealogical zeal as 
represented in the Old Testament is chiefly of later growth, and 
the exceptions are due to interpolation (Josh. vii, 1-18, contrast v. 
24), or to the desire to modify or qualify an older notice. This, in 
the case of Saul ( I  Sam. ix, I ) ,  has led to textual corruption; a list 
of such a length as his should have reached back to one of the 
"sons" of Benjamin (cf, e.g. Gen. xlvi, Z I ) ,  else it were purpose- 
less. The genealogies, too, are often inconsistent amongst them- 
selves and in contradiction to their object. They show, for exam- 
ple, that the population of southern Judah, so far from being 
"Israelite" was half-Edomite (see JUDAH), and several of the 
clans in this district bear names which indicate their original affin- 
ity with Midian or Edom. Moreover, there was a free intermix- 
ture of races. and many cities had a Canaanite (i.e. pre-Israelite) 
population which must have been gradually absorbed by the Isra- 
elites (cf. Judg. i). That spirit of religious exclusiveness which 
marked later Judaism did not become prominent before the Deu- 
teronomic reformation and it is under its influence that the writ- 
ings begin to emphasize the importance of maintaining the purity 
of Israelite blood, although by this time the fusion was complete 
(see Judg. iii 6) and for practical purposes a distinction between 
Canaanites and Israelites within the borders of Palestine could 
scarcely be discerned. 

Many of the genealogical data are intricate. Thus, the interpre- 
tation of Gen. xxxiv is particularly obscure (see LEVITES ad fin.; 

SISIEON). AS regards the sons of Jacob, it is difficult to explain 
their division among the four wives of Jacob; viz. (a) the sons 
of Leah are Reuben, Simeon, Levi and Judah (S. Palestine), Issa- 
char and Zebulun (in the north), and Dinah (associated with 
Shechem) ; (b) of Leah's maid Zilpah, Gad and Asher (E. and N. 
Palestine); (c) of Rachel, Joseph (Manasseh and Ephraim, i.e., 
central Palestine) and Benjamin; (d) of Rachel's maid Bilhah, 
Dan and Xaphtali (N. Palestine). I t  has been urged that (b) and 
(d) stood upon a lower footing than the rest, or were of later 
origin; or that Bilhah points to an old clan associated with Reuben 
(Gen. xxxv 22) or Edom (Bilhan, Gen. xxxvi 27), while Zilpah 
represents an Aramaean strain. Tradition may have combined dis- 
tinct schemes, and the belief that the wives were Aramaean a t  
least coincides with the circumstance that Aramaean elements pre- 
dominated in certain of the 12 tribes. The number "12" is artifi- 
cial and can be obtained only by counting Manasseh and Ephraim 
as one or by omitting Levi, and a careful study of Old Testament 
history makes it extremely difficult to recover the tribes as his- 
torical units. See, on these points, the articles on the several 
tribes, B. Luther, Zeit. d. alttest. Wisse~zs. ( I ~ o I ) ,  pp. I sqq.; 
G. B. Gray, Expositor (March 1902), pp. 225-240, and in Ency. 
Bib., art. "Tribes"; and H. W. Hogg's thorough treatment of the 
tribes in the last-mentioned work. 

The ideal of purity of descent shows itself conspicuously in por- 
tions of Deuteronomic law (Deut. vii, 1-3, xxiii, 2-8), and in the 
reforms of Nehemiah and Ezra. The desire to prove the continuity 
of the race, enforced by the experience of the exile, gave the 
impetus to genealogical zeal, and many of the extant lists proceed 
from this age when the true historical succession of names was a 
memory of the past. This applies with special force to the lists in 
Chronicles which present finished schemes of the Levitical divi- 
sions by the side of earlier attempts, with consequent confusion 
and contradiction. Thus the immediate ancestors of Ethan appear 
in the time of Hezekiah (2 Chron. xxix, I Z ) ,  but he with Asaiah 
and Heman are contemporaries of David, and their genealogies 
from Levi downwards contain a very unequal number of links ( I  

Chron. vi). By another application of genealogical method the 
account of the institution of priests and Levites by David ( I  

Chron. xxiv) presents many names which belong solely to post- 
exilic days, thus suggesting that the scribes desired to show that 
the honourable families of their time were not unknown centuries 
previously. Everywhere we find the results of much skill and 
labour, often in accordance with definite theories, but a thorough 
investigation reveals their weakness and often quite incidentally 
furnishes valuable evidence of another nature. 

The intricate Levitical genealogies betray the result of succes- 
sive genealogists who sought to give effect to the development of 
the hierarchal system. The climax is reached when all Levites are 
traced back to Gershon, Kehath and Merari, to which are ascribed 
respectively Asaph, Heman and Ethan (or Jeduthun). The last 
two were not originally Levites in the later accepted sense of the 
term (see I Kings iv, 31). To  Kehath is reckoned an important 
subdivision descended from Korah, but in 2 Chron. xx, 19 the two 
are distinct groups, and Korah's name is that of an Edomite clan 
(Gen. xxxvi, 5, 14, 18) related to Caleb, and thus included among 
the descendants of Judah ( I  Chron. ii, 43). Cases of adjustment, 
redistribution and "Levitizing" of individuals are frequent. There 
are traces of varying divisions both of the singers (Neh. xi, 17) 
and of the Levites (Num. xxvi, 58: Ezr. ii, 40, iii, 9; I Chron. xv, 
5-10, xxiii), and it is noteworthy   hat in the case of the latter we 
have mention of such families as Hebroni (Hebronite), Libni 
(from Libnah)-ethnics of south Judaean towns. I n  fact, a sig- 
nificant number of Levitical names find their analogy in the lists 
of names belonging to Judah, Simeon and even Edom, or are 
closely connected with the family of Moses; e.g. Mushi (i.e., 
Mosai'te), Gershon and Eleazar (cf. Gershom and Eliezer, sons of 
Moses). The Levites bear a class-name, and the genealogies show 
that many of them were connected with the minor clans and fam- 
ilies of South Palestine which included among them Moses and his 
kin. Hence. it is not unnatural that Obed-edom, for example, obvi- 
ously a southerner, should have been reckoned later as a Levite, 
and the work ascribed by the chronicler's history to the closing 
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years of David's life m a y  be  influenced b y  the  tradition tha t  it 
was through him these mixed populations first attained importance. 

I n  the  t ime of Josephus every priest was supposed to be able to  
prove his descent, and perhaps from the time of Ezra downward 
lists were carefully kept. But when Anna is called an  Asherite 
(Luke ii, 3 6 ) ,  or Paul a Benjamite (Rom. xi, I ) ,  family tradition 
was probably the  sole support to  the claim, although the tribal 
feeling had not become entirely extinct. T h e  genealogies of Jesus 
prefixed to two of the  gospels are  intended t o  prove that  H e  was a 
son of David. But  not tha t  alone, for  in Mat t .  i H e  is traced back 
to  Abraham the  father of the  Jews, while in Luke iii He, as the  
second Adam, is traced back t o  t he  first man. The  two lists a re  
hopelessly inconsistent; not  because one of them follows the line 
of Mary,  but  because they represent independent attempts. Tha t  
in Matthew is characteristically arranged in three series of four- 
teen generations each through the  kings of Juaah, while Luke's 
passes through an  almost unknown son of David; in spite of this, 
however, both converge in the person of Zerubbabel. 

See A. C. Hervey, Genealogies o f  Our Lord; H. von Soden, Ency. 
Bib. ii col. 1666 sqq.; B. W. Bacon, Hastings' Dict. Bib., ii pp. 138 
seq.; J.  F. M'Lennan's Studies (2nd ser., ch. ix) ; S. A. Cook, Ency. 
Bib. ii col. 1657 sqq. (with references) ; W. R. Smith, Kinship and 
Marriage (2nd ed., especially ch. i ) .  (S. A. C ) 

Modern.-Two forces have combined to  give genealogy its 
importance during the  period of modern history: the  laws of 
inheritance, particularly those which govern the descent of real 
estate, and the  desire to  assert the  privileges of a hereditary aris- 
tocracy. But i t  is long before genealogies are found in the posses- 
sion of private families. T h e  succession of kings and princes is 
in the  chronicle book; t he  line of the founders and patrons of 
abbeys is recorded by the  monks with curious embellishment of 
legend. But  the  famous suit of Scrope against Grosvenor will illus- 
trate t he  late appearance of private genealogies in England. In 
138 j Sir Richard Scrope, lord of Bolton, displaying his banner i n  
the  host tha t  invaded Scotland, found tha t  his arms of a golden 
bend in a blue field were borne b y  a knight of the Chester palatin- 
ate,  one Sir Robert  Grosvenor. H e  carried the  dispute t o  a court 
of chivalry, whose decision in his favour was confirmed on appeal 
t o  the king. Grosvenor asserted tha t  he  derived his right from an 
ancestor, Sir Gilbert Grosvenor, who had  come over with t he  Con- 
queror, while a n  intervening claimant, a Cornish squire named 
Thomas Carminowe, boasted tha t  his own ancestors had borne the  
like arms since the days of King Arthur's Round Table. I t  is remark- 
able that in support of the false statements made by the claimants no 
written genealogy is produced. The evidence of tombs and monu- 
ments and the reports of ancient men are advanced, but no pedigree 
is exhibited in a case which hangs upon genealogy. I t  is possible that 
the art of pedigree-making had its first impulse in England from the 
many genealogies constructed to make men familiar with the claims of 
Edward I11 to the crown of France, a second crop of such royal pedi- 
grees being raised in later generations during the contests of York and 
Lancaster. But it is not until after the close of the middle ages that 
genealogies multiply in men's houses and are collected into volumes. 
The mediaeval baron, knight or squire, although proud of the nobility 
of his race, was content to let i t  rest upon legend handed down the 
generations. The exact line of his descent was sought only when it 
was demanded for a plea in the king's courts to support his title to 
his lands. From the first the work of the genealogist in England had 
that taint of inaccuracy tempered with forgery from which it has not 
yet been cleansed. The mediaeval kings, like the Welsh gentry of later 
ages, traced their lines to the household of Eden garden, while lesser 
men, even as early as the 14th century, eagerly asserted their descent 
from a companion of the Conqueror. Yet beside these false imagina- 
tions we find the law courts, whose business was often a clash of 
pedigrees, dealing with genealogies centuries long which, constructed 
as it would seem from worthy evidences, will often bear the test of 
modern criticism. 

Genealogies in great plenty are found in manuscripts and printed 
volumes from the 16th century onward. Remarkable among these 
are the descents recorded in the Visitation Books of the heralds, 
who, armed with commissions from the crown, the first of which was 
issued in zo Hen. VIII, perambulated the English counties, viewing 
arms and registering pedigrees. The notes in their register books 
range from the simple registration of a man's name and arms to 
entries of pedigrees many generations long. To the heralds these 
visitations were rare opportunities of obtaining fees from the visited, 
and the value of the pedigrees registered is notably unequal. Although 
it has always been the boast of the College of Arms that visitation 
records may be produced as evidence in the law courts, few of these 
officially recorded genealogies are wholly trustworthy. Many of the 

officers of arms who recorded them were, even by the testimony of 
their comrades, of indifferent character, and even when the visiting 
herald was an honourable and industrious man he had little time to 
spare for the investigation of any single genealogy. Deeds and evi- 
dences in private hands may have been hastily examined in some in- 
stances-indeed, a herald's summons invites their production-and 
monuments were often viewed in the churches, but for the most part 
men's memories and the hearsay of the countryside made the back- 
bone of the pedigree. The further the pedigree is carried beyond the 
memory of living men the less trustworthy it becomes. The principal 
visitations took place in the reigns of Elizabeth, James I, Charles I and 
Charles 11. No commission was issued after the accession of William 
and Mary, but from that time onward large numbers of genealogies 
have been recorded in the registers of the College of Arms, the modern 
ones being compiled with a care which contrasts remarkably with the 
unsupported statements of the Tudor heralds. 

Outside the doors of the College of Arms genealogy has now been 
for some centuries a favourite study of antiquaries, whose researches 
have been of the utmost value to the historian, the topographer ;qnd 
the biographer. County histories, following the example of Dugdale's 
U'arwickshire folios, have given much space to the elucidation of 
genealogies and to the amassing of material from which they may 
be constructed. Dugdale's great work on the English baronage heads 
another host of works occupied with the genealogy of English noble 
families, and the second edition of "G.E.C.'sn Conzplete Peerage shows 
the mighty advance of the modern critical spirit. Nevertheless, the 
20th century has not yet seen the abandoning of all the genealogical 
fables nourished by the Elizabethan pedigree-mongers, and the an- 
cestry of many noble houses as recorded in popular works of reference 
is still derived from mythical forefathers. Thus the dukes of Norfolk, 
who, by their office of earl marshal are patrons of the heralds, are 
provided with a 10th century Hereward for an ancestor; the dukes 
of Bedford, descendants of a 15th century burgess of Weymouth, are 
traced to the knightly house of Russell of Kingston Russell, and the 
dukes of Westminster to the mythical Gilbert le Grosvenor who "came 
over in the train of the Conqueror." 

Genealogical research has, however, made great advance during 
the last generation. The critical spirit shown in such works as Round's 
Studies in Peerage and Family History (1901) has assailed with effec- 
tive ridicule the methods of dishonest pedigree-makers. Much raw 
material of genealogy has been made available for all by the publica- 
tion of parish registers, marriage-licence allegations, monumental in- 
scriptions and the like, and above all by the mass of evidences con- 
tained in the volumes issued by the Public Record office. 

Within a small space it is impossible to set forth in detail the 
methods by which an English genealogy may he traced. But those 
who are setting out upon the task may be warned at  the outset to 
avoid guesswork based upon the possession of a surname which may 
be shared by a dozen families between whom is no tie of kinship. A 
man whose family name is Howard may be presumed to descend 
from an ancestor for whom Howard was a personal name: it may 
not be presumed that this ancestor was he in whom the dukes of Nor- 
folk have their origin. A genealogy should not be allowed to stray 
from facts which can be supported by evidence. A man may know 
that his grandfather was John Stiles who died in 1850 a t  the age of 
45. I t  does not follow that this John is identical with the John Stiles 
who is found as baptized in 1795 at  Blackacre, the son of William 
Stiles. But if John the grandfather names in his letters a sister named 
Isabel Nokes, while the will of William Stiles gives legacies to his son 
and daughter John Stiles and Isabel Kokes, we may agree that reason- 
able proof has been given of the added generation. A new pedigree 
should begin with the carefully tested statements of living members 
of a family. The next step should be to collate such family records 
as Bible entries, letters and diaries, and inscriptions on mourning 
rings, with monumental inscriptions of acknowledged members of 
the family. From such beginnings the genealogist will continue his 
search through the registers of parishes with which the family has 
been connected; v.~ills and administrations registered in the various 
probate courts form, with parish registers, the backbone of most 
middle-class family histories. Court rolls of manors in which members 
of the family were tenants give, when existing and accessible, proofs 
which may carry back a line, however obscure, through many 
descents. When these have been exhausted the records of legal pro- 
ceedings, and notably those of the court of chancery, may be searched. 
Few English households have been able in the past to avoid an ap- 
peal to the chancery court, and the bill and answer of a chancery 
plaintiff and defendant will often tell the story of a family quarrel 
in which a score of kinsfolk are involved; the pleadings may contain 
the material for a family tree of many branching generations. Coram 
Rege and De Banco rolls may even, in the course of a dispute over 
a knight's fee or a manor carry a pedigree to the conquest of Eng- 
land, although such good fortune can hardly be expected by the 
searcher out of an undistinguished line. In proving a genealogy it 
must be remembered that in the descent of an estate in land must be 
sought the best evidence for a pedigree. 

At the present time the study of genealogy grows rapidly in Eng- 
lish estimation. I t  is no less popular in the United States, where 
societies and private persons have of late years published a vast num- 
ber of genealogies, many of which combine the results of laborious 
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research in U.S. records with extravagant and unfounded claims con- 
cerning the European origin of the families dealt with. A family 
with the surname of Cuthbert has been known to hail St. Cuthbert 
of Lindisfarne as its progenitor, and one surnamed Eberhardt has in- 
corporated in its pedigree such German princes of old times as were 
found to have Eberhardt for a Christian name. 

Genealogy in modern France has, with a iew honourable exceptions, 
fallen into the hands of the popular pedigree-makers, whose concern 
is to gratify the vanity of their employers. Italy likewise has not 
yet shaken off the influence of those venal genealogists who sold pedi- 
grees cheaply to all comers. But much laborious genealogical inquiry 
had been made in Germany since the days of Hubner, and even in 
Russia there was some attempt to apply modern standards of criti- 
cism to the chronicles of the swarming descendants of the blood of 
Rurik. 

In no way is the gap made by the dark ages between ancient and 
modern history more marked than by the fact that no European 
family makes a serious claim to bridge it with its genealogy. The 
unsupported claim of the Roman house of Massimo to a descent 
from Fabius Maximus is respectable beside such legends as that which 
made LBvis-Mirepoix head of the priestly tribe of Levi, but even 
the boast of such remote ancestry has now become rare. The ancient 
sovereign houses of Europe are, for the most part, content to attach 
themselves to some ancestor who, when the mist that followed the 
fall of the western empire begins to lift, is seen rallying with his 
sword some group of spearmen. 

B ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - G e n e a l o g i c a l  works have been published in such 
abundance that the bibliographies of the subject are already sub- 
stantial volumes. Amongst the earlier books from the press may be 
noted Benvenuto de San Georgio's Montisferrati marchionum et 
principum regiae propagium successionz~mque series ( I  51 5 )  ; Pingonius's 
Arbor gentilitiae Sabaudiae Saxoniaeque domus (1521) ; Gebweiler's 
Epitome regzi ac vetustissimi ortus Caroli V .  et Ferdinandi I., 
omniumque arclziducum Austriae et comitztm Habsburgiensium 
( I  jz7) ; Meyer's work on the counts of Flanders (1j31), and Du 
Boulay's genealogies oi  the dukes of Lorraine (1547). Later in the 
same century Reineck of Helmstadt put forth many works having 
a wider genealogical scope, and we may cite Henninges's Genealogiae 
Saxonicae (1587) and Theatrum genealogicum (1jg8), and Reusner's 
Opus genealogicum catholicum (1589-1592). For the politically in- 
convenient falseness of Fran~ois  de Rosikres's Stemmata Lotharingiae 
ac Barri ducum (ISSO), wherein the dukes of Lorraine were deduced 
from the line of Charlemagne, the author was sent to the Bastille by 
the parlement of Paris and his book suppressed. 

The 17th century saw the production in England of Dugdale's 
great Baronage (1675-1676), a work which still holds a respectable 
place by reason of its citation of authorities, and of Sandford's 
history of the royal house. In  the same century AndrB Duchesne, 
the historian of the Montmorencys, Pierre d'Hozier, the chronicler 
of the house of La  Rochefoucauld, Rittershusius, Imhoff, Spener, 
Lohmeier and many others contribute to the body oi continental 
genealogies. Pierre de Guibours, known as Pbre Anselme de Ste 
Marie, published in 1674 the first edition of his magnificent Histoire 
ge'ne'alogique de la maison royale de France, des pairs, grands 
oficiers de la couronne et de la maison d u  roy et des anciens barons 
d u  royaume. Of this encyclopaedic work a third and complete 
edition appeared in 1726-1733. A modem edition under the ed~tor- 
ship of M. Potier de Courcy began to be issued in 1873, but remains 
incomplete. Among 18th-century work Johann Hubner's Bzblio- 
theca genealogzca (1729) and Genealogische Tabellen (17zj-1733), 
with Lenzen's commentary on the latter work (c .  1756), may be 
signalized, with Gatterer's Handbuch der Genealogie (1761) and his 
Abriss der Genealogie (1788), the latter an early manual on the 
science of genealogy. Hergott's Genealogia diplomatica augustae gentis 
Habsburgzcae (1737) is the imperial genealogy compiled by the 
emperor's own historiographer. 

Modern peerages in England may be said to date from that of 
Arthur Collins, whose one-volume first edition was published in 
1709. The fifth edition appeared in 1778, in eight volumes, to be 
republished in 1812 by Sir Egerton Brydges, the "Baptist Hatton" 
of Disraeli's novel, who corrected many legendary pedigrees, besides 
inserting his own forged descent from a common ancestor with the 
dukes of Chandos. From this work and from the Irish peerage of 
Lodge (as re-edited by Archdall) most of the later peerages have 
quarried their material. With these may be named the baronetages 
of Wotton and Betham. Of modern popular peerages and baronet- 
ages that of Burke has been published since 1822 in many editions 
and now appears yearly. Most important for the historian are the 
Complete Peerage of G. E. CLockayne] (2nd ed., I ~ I O ) ,  and the 
Complete Baronetage of the same author. The Peerage of Scotland 
(1769) of Sir Robert Douglas of Glenbervie came to a second edition 
in 1813, edited by J. P. Wood, and the whole work has been revised 
and re-edited by Sir James Balfour Paul (1904, etc.). Of the popular 
manuals of English untitled families, Burke's Genealogical and Heraldic 
Dictionary o f  the Commoners (1833-1838) is now brought up to 
date from time to time and reissued as the Landed Gentry. 

Lists of pedigrees in English printed works are supplied by Mar- 
shall's Genealogist's Guide (1903), while pedigrees in the manuscript 
collections of the British Museum are indexed in the list of R. Sims 

(1849). Valuable genealogical material will be  found in such period- 
icals as the Ge~zealogist, the Herald and Genealogist, the Topographer 
and Genealogist, Collectanea topographica et genealogica, Miscellanea 
genealogica et heraldica and the Ancestor. In Germany the Deutscher 
Herold is the or an of the Berlin Heraldic and Genealogical Society. 
The ~ederlandscge Leeuw is a similar publication. 

Modern criticism oi the older genealogical methods will be found 
in J. H. Round's Peerage and Pedigree, a vols. (London, I ~ I O ) ,  
and in other volumes by the same author. The Harleian Society 
has published many volumes of the Herald's Visitations; and the 
British Record Society's publications, supplying a key to  a vast 
mass of wills, chancery suits and marriage licences, are of still 
greater importance. The Victoria History of the Counties of England 

-includes genealogies oi  the ancient English county families still among 
the land-owning classes. English pedigrees before the Conquest are 
in W. G. Searle's Anglo-Saxon Bishops, Kings and Nobles (1899). 

Genealogical dictionaries of noble French families include Victor 
de Saint Allais's Kobiliaire universe1 (21 vols., 1872-1377) and Aubert 
de la Chenaye-Desbois' Dictionnaire de la noblesse (15 vols., 1863- 
1876). A sumptuous work on the genealogy and heraldry of the 
ancient duchy of Savoy by Count Amedle de Foras began to appear 
in 1863. Spain has Lopez de Haro's Kobiliario genedogico de 10s 
reyes y titulos de Esparia. Italy has the Teatro araldico of Tettoni 
and Saladini (1841-IS@), Litti's Famiglie celebri and an Annuario 
della nobilitci. Such annuals are now published more or less inter- 
mittently in many European countries. Finland has a Ridderscap 
och Adels Kalender, Belgium the Annuaire de la noblesse, the Dutch 
Netherlands an Adelsboek, Denmark the Adels-Garbog and Russia 
had the Annuaire of Ermerin. But chief of all such publications is the 
ancient Almanach de Gotlza, containing the modern kinship oi  royal 
and princely houses, and now accompanied by volumes dealing with 
the houses of German and Austrian counts and barons, and with 
houses ennobled in modern times by patent. A useful modern 
reference book for students of history is Stokvis's Manupl d'lzistoire 
et de ge'ne'alogie de toz~s  les &tats du  globe (1888-1893). The best man- 
ual for the English genealogist is Walter Rye's Records and Record 
Searching (1897). G. Gatfield's bibliography (1892) is helplul. (0. B.) 

Data for American genealogies may be found in the 'Yew England 
Historical and Genealogical Register; New E'ork Genealogical and 
Biographical Record; Gerzealogical illagazine of New Jersey; Pub- 
lications of the Genealogical Society of Pennsylvania; Mayflower 
Descendant: New Nave7z Genealogical Magazine; William and ,Wary 
College Quarterly; Maryland Historical Magazine; Virginia Magaszne 
of History and Biography; South Carolina Historical and Genealogical 
Magazine; Xebraska and Midubest Genealogical Record; Utah Genea- 
logical and Historical Magazine; National Genealogical Society Quar- 
terly; Americana; Fineland Historical Magazine; Magazine o f  
American Genealogy; Lineage Books of the Daughters o f  the American 
Revolutiop. 

GENEE, ADELINE (1878- ), Danish dancer, was 
born a t  Aarhus, Jutland, and began to  study her steps when a 
child. After appearing in Berlin, Copenhagen and Paris, she \vent 
to London. The  precision and technical perfection of her dancing 
made her a great favourite. For  many seasons she was premibre 
danseuse a t  the Empire, London. 

Adeline GenCe was in America in 1908-13. 
GENERAL, a high military rank. Army officers holding this 

rank usually command units larger than a regiment or its equiva- 
lent or units consisting of more than one a r m  of the service ( s e e  
OFFICERS). This applies also to  officers commanding comparable 
units of air forces. I n  many instances, however, a general is a 
staff officer who does not  command troops but  who plans their 
operations in the  field. General, lieutenant general and major  
general are the first, second and third grades of general officers in 
most armies. The  U.S. army, air  force and marines have a fourth 
grade, brigadier general. The  highest U.S. a rmy  rank, tha t  of 
general of the army,  was created during World W a r  I1 and is the 
equivalent of the rank of field marshal in the British and other 
armies. I t s  counterpart in the  U.S. air force is general of the  air 
force. ( S e e  INSIGXLA, MILITARY.) 

The term is also included in the titles of various civil offices 
of high responsibility such as  postmaster general, at torney general 
and governor general. (LN. Ms. )  

GENERAL AGREEMENT ON TARIFFS AND 
TRADE (G.A.T.T.): see TARIFFS AND TRADE, GEXERAL 
AGREEMENT ON (G.A.T.T.). 

GENERAL AVERAGE: see AVEUGE. 
GENERAL ELECTRIC COMPANY, one of the  largest 

electrical manufacturers in the world. designs. ~ r o d u c e s  and sells 
thousands of diversified products. ~ e n e r a l  ~ f e c t r i c  participates 
actively in most of the basic industries possible in manufacturing 
and its products afford power for  all basic industries. An impor- 
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tant pioneer in industrial research, General Electric also contrib- 
uted much to fields not directly allied with the electrical industry 
through research in physics, metallurgy and chemistry. 

The General Electric company was established on April 15, 
1892, by the consolidation of the Edison 'General Electric com- 
pany and the Thomson-Houston company, with Charles A. Coffin 
as the first president. The Edison Electric Light company had 
been formed in 1878 by Thomas A.  Edison for the purpose of de- 
veloping an electric light. After the organization of the Thomson- 
Houston company in 1883, a merger of the two companies was 
effected since the parallel developments of each tended to result 
in infringement upon individual patent rights. The company con- 
tributed not only to the extensive electrification of all industry in 
the three primary fields-lighting, electric railways and power- 
which was its initial aim but also to the discovery of hundreds of 
new applications for electricity. 

In  1879 Edison had demonstrated his first successful incandes- 
cent lamp, to which he won all patent rights in 1891 by court order. 
Contingent upon this first main step, progress in lighting advanced, 
after the merger, with the first practical demonstration of the 
mercury vapour arc lamp and the magnetic arc lamp (1903). Gen- 
eral Electric subsequently began the manufacture of the metalized- 
carbon filament lamp (190j) ; the tantalum-filament lamp (1906) ; 
the tungsten lamp (1911); the water-cooled lamp (1931); and 
the fluorescent light (1938). ' 

Other improvements included the development of lamp bulbs 
without tips (1919) and the use of inside frosting for lamp bulbs 
(1924)-later improved by the white, inside-finish lamp which 
diffused light with almost perfect uniformity. 

Edison's first electric railway was tested in 1880. In 1895 a 
General Electric locomotive pulled the first trains through the 
Baltimore and Ohio railway tunnel in Baltimore. General Elec- 
tric operated the first fully automatic substation for the Elgin and 
Belvidere Electric railway in 1914. The Great Sorthern railway's 
Cascade tunnel, which traverses the Cascade mountain range in 
Oregon for the length of three miles, nas  placed under General 
Electric operation in 1929, and in 1934 the company equipped the 
"Zephyr," a nelv type of streamlined diesel-electric train. 

General Electric. moreover, made vast progress in the compre- 
hensive field of power In 1903 the company tested the first steam 
turbine and in 1926 produced the largest turbine-generator in 
the world, a zo8.000-kw. unit. The U.S.S. "Jupiter," the first 
electrically driven ship of the U.S. navy, was launched in 1912, 
powered by General Electric engines. 

Other major accomplishments include the demonstration of the 
hot-cathode X-ray tube (1913); the first domestic refrigerator 
with a sealed mechanism (1925) ; the introduction of the oil fur- 
nace and air conditioner (1932); a mobile two-way radio system 
(1934); the manufacture of metal radio tubes and the first sets 
to use them (193j ) ;  and the electric blanket (1936). In  1952 
General Electric became the largest manufacturer of jet aircraft 
engines in the U.S. 

During IVorld IVar I1 General Electric mobilized its facilities 
for the production of war aeapons. Among the defense products 
which the company manufactured were propulsion units to drive 
naby and merchant marine ships; turbosuperchargers for the air 
force; radar and radio equipment; electrical control apparatus; 
and electric motors. 

General Electric also participated in research aimed at the de- 
velopment of atomic weapons and of peaceful applications of 
atomic energy. General Electric was among the first firms to 
volunteer its services for research in nuclear power. 

GENERAL MOTORS CORPORATION, the world's 
leading producer of motor vehicles, also manufactures a wide 
variety of household appliances and commercial products such as 
electric refrigerators, ranges, clothes washers and dryers; oil 
burners; diesel locomotives. diesel engines for highway, marine 
and stationary use; turbo-jet and prop-jet aircraft engines; and 
earth-moving equipment. 

When called upon, the company has undertaken major assign- 
ments for the armed forces, including production of complete 
tanks, guns and airplanes; ammunition and military vehicles; gun- 
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bomb-rocket sights, bombing navigational computers and guidance 
systems for missiles. 

General Motors also makes many of the special smaller parts 
and accessories for its principal products, such as starting, lighting 
and ignition systems, spark plugs, fuel pumps, shock absorbers, 
car radios, heaters, locks, horns, headlights, ball and roller bear- 
ings, carburetors, etc. 

Research in General Motors has been emphasized since the GM 
Research laboratories were founded in 1920. Company research 
has contributed a number of pioneering developments in fields such 
as fuels, refrigerants, quick-drying lacquers, internal combustion 
engines of all types and metallurgy. I t  developed the lightweight 
two-cycle diesel engine, which after the mid-1930s all but com- 
pletely replaced steam on U.S. railroads. 

The General Motors company (New Jersey) was incorporated 
on Sept. 16, 1908. Buick was the nucleus company but was soon 
joined by Oldsmobile, Oakland (now Pontiac) and Cadillac. 
Chevrolet joined the by then reorganized General Motors cor- 
poration (Delaware) in 1918. In that reorganization General 
Motors changed from a holding to an operating company. Subse- 
quently, the corporation pioneered in the development and appli- 
cation of a decentralized concept of management. Under this 
concept, since widely emulated by other major industrial enter- 
prises. the various operating units, called divisions. have a sub- 
stantial degree of autonomy within a framework of over-all policy. 

In  Xov. 19 54 General Motors produced its ~ O , O O O , O O O ~ ~  motor 
vehicle in the United States and the following year attained the 
highest annual sales ever reported by any company-more than 
$12,ooo,ooo.ooo. I n  the late Igjos General Motors was employ- 
ing about 600,ooo persons world-wide, and was owned by well 
over 7 jo,ooo shareholders. I n  the United States alone, General 
Motors company purchases goods and services from more than 
26.000 suppliers, who receive approximately jo cents out of each 
sales dollar. 

General Motors scholarship programs aid 3 jo colleges and 1.600 
students annually. (H.  H .  C.) 

GENERAL STAFF, a military term denoting the staff of 
officers who assist a commander by performing detailed duties of 
administration. planning, supply and co-ordination. The general 
staff concept emerged in European armies during the 19th century, 
the first and most successful being the general staff of the Prussian 
army. 

The U.S. army created a general staff in 1903, largely resulting 
from the efforts of the secretary of war, Elihu Root. Soon there- 
after, in 1906, the British army also formally established a general 
staff. I n  most air forces the counterpart of the army general 
staff came to be known as the air staff. 

See STAFF, MILITARY. 
GENERAL STRIKE. A general strike does not necessarily 

imply a strike of all workers in every industry, but the term does 
mean that a substantial proportion of workers in each of a number 
of industries have ceased work in a common endeavour to achieve 
a certain objective, which may be economic or political. II'hile 
the description may not be properly applied to a strike covering 
only one industry, there may be considerable variations in the de- 
gree of generality of such a strike. 

E a r l y  Radicals  a n d  Chartists.-The idea of the strike as a 
means of influencing conditions of employment is as old as civi- 
lized man and antedates the trade-union movement by centuries. 
However, as a deliberate part of the tactics of collective bargain- 
ing the strike came into regular use with the growth of the trade 
unions in Great Britain in the late 18th century. The history of 
the general strike also seems to begin in Great Britain. IVhen the 
term was first used is not clear. but both the idea and the ex- 
pression were brought into popular currency at the time of the 
Chartists. John Doherty, one-time leader of the cotton spinners, 
used the term in 1834 in a newspaper which he edited. and again 
when giving evidence before a parliamentary committee in 1838 
on the cause of the strikes which had occurred after the repeal of 
the Combination acts in 1824. Doherty, however. seems to have 
meant nothing more than a strike which was not confined to a 
single district, but embraced the whole cotton trade. 
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In the 1820s and 1830s the idea of a general stoppage of work 

was canvassed by radical orators as a means of securing the reform 
of parliament and achievement of the "rights of labour." The 
first conception was that of a "national holiday" or "sacred 
month." In Jan. 1832 William B e n b o ~ ~  published a pamphlet en- 
titled G~*and .Yatio?zaL Holiday and Congress o f  the Productive 
Classes, describing how the workers, if they would act with unity 
of "thought and action." could by ceasing to work for one month 
secure "equal rights, equal liberties. equal enjoyments, equal toil, 
equal respect. equal share of production." The national holiday 
or sacred month was to be a peaceful affair and achieve its ob- 
jectives by the simple process of the workers remaining "at 
leisure." 

There was much talk of the sacred month by the Chartists at 
the time of the great convention in 1839. and a great deal of dis- 
pute as to whether it should take the form of a national holiday 
or an armed insurrection. In  the event. little came of the agita- 
tion, though it caused considerable apprehension to the govern- 
ment. In  1842 the Chartist executive tried to turn an outbreak 
of strikes in Lancashire into a general strike for the charter. They 
were successful in spreading the stoppage to neighbouring coun- 
ties. but the strike eventually collapsed in the face of the show of 
force organized by the government. 

Syndicalism.--After the failure of the Chartist agitation in- 
terest in the general strike declined in Britain until the early 
years of the 20th century. Discussion of the theory of the general 
strike as a niethod of social revolution was mainly conducted in 
France, and the doctrines of Syndicalism (9.v.) subsequently de- 
veloped there gave it a philosophic basis. The question was dis- 
cussed at the Geneva congress of the International Association of 
Workingmen in 1866, but it mas not until 1893 that the next sig- 
nificant manifestation of the general strlke occurred. On the re- 
fusal of the Belgian pjrliament to agree to universal manhood suf- 
frage the Labour party issued orders calling on the workers to 
stop work immediately, and more than 200,000 morkers went on 
strike. the stoppage only being called off when parliament relented 
and agreed in a modified form to the workers' demands. Again in 
1902 there mas another general strike in Belgium which led to riots 
and the shooting of some strikers. 

I n  the same year, a large-scale strike took place in Sweden in 
support of universal suffrage and the reform of parliament, and 
in 1909 there occurred the most complete general strike for eco- 
nomic ends which had, up to that date. ever taken place in any 
country. The 1909 general strike in Sweden was largely the result 
of the high degree of organization and centralized control of both 
workpeople's and employers' federations. Falling profits had led 
the employers to agree betneen then~selves on a nation-wide basis 
not to raise wages and in some instances to cut them. This policy 
was resisted by the unions, which had also other scores to settle, 
and they eventually decided to attempt to defeat the employers 
by calling a general strike. 

The stoppage lasted a month and more than 300,000 
out of a total of 800,ooo ceased work. Industry was brought al- 
most completely to a standstill, but the railway workers did not 
join the strike, though road and river transport stopped. The 
strike was entirely peaceful and aroused x~orld-nide interest, large 
sums of money being subscribed by unions in other countries to 
assist the striking Swedish worl~ers. 

Though the results of the Swedish general strike could not be 
described as either failure or success, it encouraged the growth 
of the idea in other countries that major economic reforms could 
be achieved thus nithout violence necessarily being involved. 

Widespread support for the general strike began to develop in 
Great Britain after the return from Australia of Tom Mann-one 
of the leaders of the great 1889 dock strike. (See also STRIKES 

AND LOCKOUTS). Mann came back to Britain inspired by the doc- 
trines of Syndicalism which had spread from France to America, 
later being adopted by the Inductrial Workers of the World 
(founded in Chicago in 190j).  and re-exported to Europe and Aus- 
tralasia. Llann established in 191 I the Revolutionary Syndicalist 
league and had a hand in most of the large-scale strikes which 
occurred in 1910, 1911 and 1912. 

The essence of the Syndicalist belief was that the workers could 
not achieve social revolution by democratic political means, but 
only by the direct overthrow of the capitalist owners of industry 
through a general strike. Once the power of the capitalists had 
been destroyed any re-emergence of centralized authority could be 
prevented by the unions taking over the control of industries and 
running each of them for the benefit of the norkers. T o  attain 
these ends the first essential step was the reorganization of the 
trade unions on the pattern of industry, since combinations based 
on craft or occupational differences only weakened the power of 
the working class. 

These ideas were perhaps most brilliantly expressed in the pam- 
phlet published by the south Wales miners in 1913 entitled The 
Miners' Next Step. Between 1910 and 1914 industrial Syndicalism 
secured a considerable following, and on the eve of World War I 
the road transport, railway and miners' unions came together to 
form the "triple alliance," with the object of securing, by strike 
action if necessary. major improvements in wages and working 
conditions. 

The progress of Syndicalism was arrested by the war, and the 
changes wrought by the conflict were such that the Syndicalist 
movement was never able to recapture its pre-1914 attraction. 
However, the upheaval in social conditions and the problems of 
social and economic readjustment left by the war to some extent 
promoted militant ideas. There was much talk of "the day" 
among shop stewards and other radical elements in the trade- 
union movement, and when Ernest Bevin organized the councils 
of action it is almost certain that there would have been a com- 
plete stoppage of work throughout the country had not David 
Lloyd George changed his policy of sending troops to Poland. I t  
was this easily earned victory of 1920 that perhaps led Bevin 
astray when weighing up the situation in 1926. 

The  Genera l  S t r ike  of 1926 in Britain.-The British general 
strike of 1926 stemmed from the background of developments al- 
ready sketched and from the conditions of employment in the coal 
industry. I t  was not a deliberately planned strike and the policy 
of the leaders of the trade-union movement was not determined by 
theoretical considerations, but they and the rest of the active 
workers did believe that the mineowners and the government 
could be coerced by a show of peaceful force. 

Much had been expected of the triple alliance by militant mem- 
bers of the unions immediately after the end of the war. However, 
the miners were persuaded not to call upon its aid by the appoint- 
ment of the Sankey commission, and then, when this proved abor- 
tive from their point of view, disagreement between the members 
of the alllance prevented action. The end of the alliance came 
mhen in 1921 the railmaymen and transport workers refused to 
strike with the miners. 

The fundamental weakness of the triple alliance lay in the re- 
fusal of each organization to give up final autonomy. The result 
was that the miners struck alone against wage reductions and a 
long struggle f o l l o ~ ~ e d  after which they eventually returned to 
work, bitter at their defeat. The problems faced by the coal in- 
dustry grew no easier, and with the return of the German. Polish 
and Belgian coal fields to full production the export market grew 
even more difficult. The coal owners sought to bring down costs 
by again reducing the standards of employment of the miners. 
The conflict came to a head in 192 j and the government staved off 
another stoppage by granting a temporary subsidy while another 
royal commission under Herbert Samuel made a further investi- 
gation of the industry's sickness. 

The report of the commission, which made a number of com- 
promise proposals to tide the industry over its difficulties, was 
published in March 1926. I t  was immediately rejected by both 
sides and a strike appeared inevitable when the government sub- 
sidy came to an end on April 30. Meanwhile, the Industrial com- 
mittee of the Trades Union congress had met the prime minister 
and explored the possibility of getting negotiations restarted. 
Nothing was achieved. houever, in the face of the intransigence of 
both the miners and the owners. On April 29 the T.U.C. pledged 
its support to the miners and called a national conference of trade- 
union executives. The general council then took a roll call of its 
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affiliated unions; 3%653.000 votes were cast in falour of giving the 
council full powers to act on behalf of the whole movement, and 
49.911 against. 

Further attempts were made by the Trades Union congress to 
negotiate with the government, ~vhich had invoked the Emergency 
Powers act passed in 1920 to meet just such a situation as this. 
Some progress seemcd to have been made. but while the general 
council of the T.U.C. was meeting the miners' executive a summons 
was received from Downing street. and when the T.U.C. delegates 
arrived they were handed a letter stating that negotiations could 
not be continued since the machine operators at the Daily Mail 
had refused to print the leading article of the fol lo~~ing day's 
issue. Despite the fact that this action had been taken sponta- 
neously without the knowledge of the T.U.C., the government held 
it sufficient reason for refusing further discussions and insisted 
that all strike notices be withdrawn before any further talks could 
be held. Faced with this situation the general council decided 
that there was nothing further it could do but give the order for 
the strike to commence. 

The unions had talked about making preparations, but in fact 
little had been done, and a hurriedly improvised organization had 
to be created. The only possibility of winning the strike lay in 
frightening the government and so persuading it to intervene, in 
order to get talks going once again, by the offer of some compro- 
mise solution. 

The government, however. had long made preparations to meet 
an emergency of this kind, and it was determined to force the 
unions to capitulate. In spite of the calling out of tyoops, arming 
of special constables and the arrest of hundreds of strikers, the 
whole affair was remarkably peaceful and very few serious inci- 
dents were reported. 

At this time there were about 5,000,ooo trade-union members 
out of a total wage-earning population of I j,ooo,ooo; about 3,000,- 
ooo were eventually involved in the strike. The main industries to 
be stopped included railways, road transport, iron and steel. build- 
ing and printing; the rest were to be called out later if necessary. 
The closing of the press led to the government's producing its own 
paper, the Brit ish Gaze t te ,  and the T.U.C. published & strike 
newspaper called the Brit ish It70rker. In  the absence of the daily 
press many rumours circulated and the effect nas to weaken the 
resolution of the workers and increase the fears of the middle 
class. 

The general council rapidly realized that the government was 
not likely to be stampeded and began to look for a way of ending 
the strike. Sir Herbert Samuel, who had returned posthaste from 
the continent. acted as an intermediary on his own initiative, and 
made certain suggestions to the T.U.C. The miners, however, re- 
fused to consider them, and therefore the general council decided 
to call off the strike as it  felt that no solution was possible if the 
miners would not compromise at all. The general council believed 
that the miners had violated their agreement mith the T.C.C. when 
it accepted the responsibility of calling the strike, since in their 
view this also implied the right of the general council to decide on 
the settlement. 

The general strike was thus brought to an end on May 1 2 ,  having 
lasted nine days. But the miners refused to return and remained 
on strike throughout the summer until they were starved into 
submission. 

T h e  Lega l  Issue.-The general strike raised many important 
issues. How far is it possible for a strike to go before it in fact 
becomes a revolutionary action directed against the state? Lord 
Simon held that the strike was illegal since it was not a trade dis- 
pute but an attempt "to make the public and parliament and the 
government do something," and this was not legally permissible 
under the trade-union acts. 

On the other hand Arthur Lehman Goodhart challenged this in- 
terpretation of the law, holding that the fact that the T.U.C. did 
not have a trade dispute with the government was irrelevant. The 
real question was whether the trade unions on strike were further- 
ing a trade dispute, which obviously existed so far as the miners 
were concerned, in which case the sympathetic strikers were acting 
legally. 

This legal dispute has never been resolved. The government 
tried to clarify the issue by passing the Trade Disputes and Trade 
Unions act in 1927, but since this act was repealed in 1946 the 
position became as it was in 1926. 

L a t e r  Tendencies- The effect of the general strike was to  
make both sides realize the danger to themselves in allowing indus- 
trial relations to become so strained. During the following years 
industrial relations improved considerably and this was to a great 
extent the result of wise leadership shown by both sides of indus- 
try. The modzcs vivendi which unions and employers gradually 
worked out for themselves in Britain was not achieved in France, 
which went through a period of bitter industrial unrest involving 
general stoppages in the 1930s. At the end of World iVar I1 there 
were several instances of general strikes in a number of European 
countries for both political and economic reasons; however, the 
Syndicalist notion had long been abandoned in most western Euro- 
pean countries. So long as there is free trade unionism, with the 
right to bargain, a general strike is always possible. but it is ex- 
tremely unlikely to occur if political democracy flourishes and 
prosperous economic conditions are sustained. When a general 
strike does occur, hoviever: whatever the legal situation may be, 
it does constitute a challenge to the authority of the state and no 
government could in fact refrain from taking drastic action to 
bring it to an end. 
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UNITED STATES 

American labour has accepted in principle the inviolability of 
the collective contract and consequently it has in general always 
opposed the general strike. A general strike would lead to uni- 
versal breaches of existing agreements, and would expose weaker 
unions to reprisals from employers. This kind of opposition by 
union leaders, based upon pragmatic grounds, has been reinforced 
by their strong opposition to the use of what is essentially a revo- 
lutionary weapon. 

There have, nevertheless, been a number of local general strikes, 
all of which were opposed by the national officers of many of the 
participating unions. In  the period folloning IVorld War I, 
mounting radicalism as well as the belief that the employers of the 
shipyards were out to destroy the newly built unions in their plants 
led to a strike on Feb. 6, 1919, involving virtually all labour in 
Seattle, Wash. The walkout lasted five days, and the opposition 
of the national officers of many of the unions mas an important 
factor in ending the general strike. Local general strikes later 
took place in Terre Haute. Ind., in July 1935; in Pekin, Ill.. in 
Feb. 1936; and in Oakland, Calif., in I 946; but the most important 
local general strike took place in San Francisco. Calif.. in July 
1934. This was caused by the attempt of the stevedores and ship- 
owners to break the maritime strike for union recognition. Vio- 
lence against the strikers, followed by efforts to carry on steve- 
doring operations by strikebreakers and the use of the national 
guard to protect them, precipitated the general walkout. I t  lasted 
four days, and the national heads of a number of unions as well 
as the American Federation of Labor disclaimed any support for 
this walkout. 

General strikes are to be distinguished from industry-wide 
strikes, which are general as far as the affected industry is con- 
cerned. In the period after 1t70rld War 11, there were a number 
of industry-wide strikes in the bituminous coal and steel indus- 
tries, but no general strikes of even the local variety. The reason 
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is that local general strikes can only be called when there is 
widespread conviction among the organized workers in a commu- 
nity that an attack is being made upon the right of a large body 
of workers to organize and that united action is necessary to frus- 
trate the employer's effort. With the acceptance of unions as a 
normal part of the industrial scene, the possibility for local general 
strikes are sharply reduced. 

BIBLIOGRAPHY.-A~~~ Louise Strong, Seattle General Strike (1919) ; 
Ole Hanson, Americanism and Bolshevism (1920) ; Paul Eliel, Water- 
front  and General Strikes, San Francisco, 1934 (1934) .  (P. TT.) 

GENERATOR, ELECTRIC, a device in which mechanical 
power is converted into electrical power, utilizes the principle that 
a voltage is induced in the turns of a coil of wire ~vhile the number 
of magnetic lines (the flux) linking the turns of the coil are chang- 
ing. The principle can be illustrated with a horseshoe magnet, a 
coil of perhaps 50 turns of wire and a galvanometer. Connect the 
ends of the coil to the terminals of the galvanometer. Then ob- 
serve the galvanometer pointer as the magnet, is placed so that its 
legs enclose one side of the coil. A pointer deflection in one di- 
rection occurs while the magnet is moved toward the coil; a de- 
flection in the opposite direction occurs while the magnet is moved 
away from the coil. Moving the magnet more rapidly increases 
the deflection. With the magnet held stationary in any position 
relative to the coil no pointer deflection is observed. If the mag- 
net is held stationary and the coil moved, it is found that a deflec- 
tion occurs only while the coil is moving. If the coil is placed 
about a leg of the magnet and both are held stationary, and if a 
piece of steel is now moved to make and break contact with the 
poles, galvanometer deflection occurs when the steel is being moved 
-in one direction as the steel approaches the poles and in the op- 
posite direction as it leaves the poles. In  some generators the 
coils are stationary and the magnetic lines are moved across them, 
in others the coils are moved across the magnetic lines, and in still 
others both the coils and the source of the magnetic lines are sta- 
tionary and steel in the magnetic path is moved. 

History.-In 1831 Michael Faraday rotated a copper disk edge- 
wise between the poles of a horseshoe magnet and obtained a con- 
tinuous (direct) voltage between two rubbing contacts, one on 
the periphery and the other on the shaft of the disk. In this 
first electric generator the electromotive force was obtained by 
moving the conductors (i.e., the elements of the disk) across 
the magnetic flux, not by a change in the amount of flux linking 
a turn. In this disk generator, of the type now called homopolar 
or acyclic, the electromotive force generated in any element of 
the disk maintains a fixed direction with respect to the element 
for a given direction of disk rotation. Homopolar generators are 
low-voltage machines; they are not of commercial importance be- 
cause their efficiencies are lower and their costs of construction 
are higher for a given power output than for other types of gen- 
erators. 

In  1832 Hippolyte Pixii constructed a generator using permanent 
magnets and wire armature windings. This type, in which alter- 
nate poles have alternate magnetic polarities, is known as hetero- 
polar. In  Pixii's generator the electromotive forces generated in 
the windings are alternating in sign. To  obtain a direct current 
output he contrived the first commutator, a device using moving 
contacts to reverse the connections at  the ends of an armature 
coil a t  the instant the voltage in the coil is reversing. 

In  1845 Charles Wheatstone replaced the permanent magnets 
with electromagnets excited with direct current from a battery. 
In  1857 he added the feature of self-excitation, whereby the field 
windings received current from the armature terminals. The ring 
winding of Antonio Pacinotti (1860) and ZCnobe ThCophile 
Gramme (1870) made it possible to add the voltages of many con- 
ductors of a multipolar generator and thus obtain higher voltages 
than were feasible earlier. The winding method was such that the 
conductors were held in place on the surface of the revolving 
armature. Ring windings were superseded by the more cheaply 
constructed barrel or drum-type winding of Friedrich von Hefner- 
Alteneck (1872), a development from the earlier shuttle minding 
of Ernst Werner von Siemens (1856). Placing an armature nind- 
ing in slots (first proposed by Pacinotti in 1860) made possible a 

reduction in the effective length of the air gap in the path of the 
magnetic lines and a consequent increase in the strength of the 
magnetic field produced by a given field winding. Rotation of 
the armature structure causes alternating voltages to be generated 
not only in the conductors but also in the steel, where circulating 
or eddy currents cause losses. Eddy current losses were reduced 
by laminating the armature steel. 

Edward Weston and Thomas A. Edison were among the first to 
recognize all the factors contributing to generator losses, and the 
latter's bipolar generator raised the standard of generator effi- 
ciency from about 50% to the then unheard of value of 90%. This 
machine had a much greater ratio of steel to copper weight than 
earlier ones and had the first mica-insulated commutator. In  1886 
John and Edward Hopkinson devised the first rational method of 
generator design. Edison's bipolar generator in 1878, the incandes- 
cent lamp in 1879 and the Edison system of central station power 
production in 1882 gave commercial impetus to electric generator 
and power development. 

In 1881 Charles F. Brush added a second field winding-about 
the field poles and connected in series with the armature circuit- 
to form a compound generator. The voltage of this generator au- 
tomatically remained at  a nearly constant value regardless of the 
amount of current drawn by connected loads. 

Brushes used on early generators were of strap copper, copper 
mesh and metal alloy. Enough sparking occurred to cause burning 
of the commutator bars and the brushes in addition to friction 
wear. In 1888 Charles J. Van Depoele invented the carbon brush, 
which greatly reduced the sparking and the wear on the commuta- 
tor. In the early 1890s parallel operation of compound generators 
by means of external equalizer connections was devised, and in 
1896 Benjamin Garver Lamme invented internal equalizer con- 
nections, which ensure an equal division of the current between 
parallel armature paths, and made really large generators practical. 
Thereafter larger and larger multipolar generators, directly con- 
nected to reciprocating steam engines, came into use, reaching a 
peak of development about 1900. 

The invention of the first A.C. (alternating current) system of 
power generation and distribution by Lucien Gaulard and John 
Dixon Gibbs in Europe and by m7illiam Stanley in the U.S. (1885), 
and of the induction motor by Kikola Tesia (1888), led to A.C. 
generator developments. Steam engines and, occasionally, water 
wheels were the early prime movers. 

Among the earliest developments was Stanley's inductor genera- 
tor with stationary field and armature windings which generated 
voltages from pulsations in a unidirectional magnetic field caused 
by revolving a toothed rotor. Elihu Thomson's X.C. generator of 
1878 was similar to D.C. (direct current) generators, except that 
a commutator was not required and collector rings were connected 
to the armature winding in a manner such that alternating voltages 
were obtained between brushes riding on the rings. Ultimately 
the advantages of having the armature winding stationary, avoid- 
ing high voltages between collector rings, led to universal use of 
the modern revolving field structure for a synchronous generator. 

The frequency of the voltage delivered by early A.C. generators 
was probably determined by the number of poles that could be 
readily constructed and the speed of an available prime mover. 
During the early years of alternating current, installations were 
made using frequencies ranging from 163 to 133: c p.s. (cycles per 
second). Changes in the application of alternating current led to 
changes in the frequencies. The need for a restriction in the num- 
ber of frequencies led to the almost universal adoption of 60 c.p.s. 
for lighting and power purposes in the U.S., although 25 and 50 
c.p.s. remained in use in some installations. 

For a given number of poles and a given speed of rotation, an 
inductor generator delivers twice the frequency of the present 
common types of A.C. generators. In  the early years of radio te- 
legraphy the inductor generator was the best source of the frequen- 
cies required. Generators with a frequency of 100,000 c.p s. and 
capacities up to 100 kw. were built. The advent of the electronic 
tube and the discovery that it could be used to produce a high- 
frequency output from a D.C. source enabled it to supplant the 
inductor generator. New applications requiring frequencies rang- 
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ing from 1,000 to 10,000 c.p.s. for inductive heating and the use 
of 400-c.p.s. control equipment and motors for aircraft created a 
demand for which the inductor generator was an economic answer. 

Among the first polyphase generators were the three-phase, 100- 
kw. Lauffen generators designed by C. E. L. Brown (1891) and 
the two-phase, 5.000-kw. Niagara generators built by the Westing- 
house company (1894), both vertical shaft machines with external 
revolving fikld structures. 

In the late 1890s, when polyphase alternating current was replac- 
ing D.C. supply, and before the advent of the steam turbine, steam- 
reciprocating-engine-driven A.C. generators were built with ratings 
up to several thousand kilowatts. 

The first large steam-turbine-driven A.C. generator in the U.S. 
was built by the American General Electric company and installed 
in Chicago. Ill., in 1903. I t  was of the vertical shaft type and 
rated at  5,000 kw. I ts  satisfactory operation led to the almost uni- 
versal adoption of steam-turbine-driven polyphase generators for 
central stations. After a few years, turbine-driven generators were 
designed almost entirely with horizontal shafts and internal revolv- 
ing field structures. Improved materials and design refinements 
enabled larger and larger machines to be built, ratings up to 50,000 
kw. at  13,200 v. and 3,600 r.p.m. being common. Two-hundred- 
thousand-kilowatt single-shaft generators at  3,600 r.p.m. have been 
built, and up to 33,000 v. have been used. 

Modern water-wheel generators are almost universally of the 
salient-pole, revolving field structure type, with drum windings in 
open slots and welded steel frame structures. Typical of the large 
machines in modern hydroelectric projects are the 77,500-kva., 
88-r.p.m. Dnieprostroi generators, the 82,500-kva., 180-r.p.m. 
Hoover dam generators and the 108,000-kva., 120-r.p.m. Grand 
Coulee dam generators. 

Some power plants have diesel or other oil engines as prime 
movers. A.C. generators for this service must have damper or 
amortisseur windings and often extra flywheels to limit the electric 
oscillations set up by the pulsating torque of the engine. 

Hydrogen cooling of synchronous machines was introduced first 
in 1928. By the 1950s almost every steam-turbine-driven genera- 
tor with a rating above 20,000 kw. was hydrogen cooled. An 
innovation of 1952 was to make the armature conductors hollow so 
that they could be cooled by blowing hydrogen through them. 

DIRECT-CURRENT GENERATORS 

A D.C. generator consists of a field structure, a series of alter- 
nate north and south magnetic poles equally spaced around a circu- 
lar periphery and an armature structure built up of laminated steel 
sections (laminations) with slots in its surface in which a system 
of electrical conductors (a winding) is placed. A common lamina- 
tion thickness is 0.025 in. Although either the field or the 
armature structure can be made the moving part, mechanical con- 
siderations cause a D.C. generator to be built with the armature 
structure as the moving part. An elementary D.C. generator is 
represented in fig. 1. Here a battery is represented as the source 
of direct current that flours through the turns of the field winding 
surrounding the field poles. In  this manner the magnetic lines are 
established in the paths as shown. That the magnetic lines pass 
through the pole pieces from left to right is determined from the 
principle that if one coils the fingers of the right hand about an iron 
core in the direction current flows in turns about the core, the 
extended thumb is parallel to the lines in the core. The enlarged 
portions of the poles near the armature are the pole shoes, and the 
areas facing the armature are the pole faces. The spaces between 
the pole faces and the armature are the air gaps. 

In  fig. 1 the number of magnetic lines passing through the arma- 
ture coil varies from zero when the plane of the coil is horizontal 
to a maximum when it is vertical. The voltage generated in the 
coil at a given instant depends not upon the number of lines 
through the coil but upon the rate at  which the number of lines is 
changing. Just before the plane of the coil reaches the horizontal 
position the lines are passing through it in one direction; just after 
it passes that position the lines are passing through it in the op- 
posite direction. At the horizontal position the rate of change of 
the lines is the greatest and the voltage generated is a maximum. 

When the plane of the coil is vertical the rate of change of the 
number of lines through it is zero and no voltage is generated in 
it a t  that instant. For nearly one-half revolution, one brush is in 
contact with the commutator bar attached to one end of the coil 
and the other brush is in contact with the commutator bar attached 
to the other end of the coil. Note that the brushes are set so that 
the left-hand brush makes contact through the commutator bar to 
a coil side when it is on the left side of the vertical and the right- 
hand brush makes contact through a commutator bar to a coil side 
when it is on the right side of the vertical. As soon as a coil side 
moves from one side of the vertical to the other it  ceases contact 
with one brush and establishes contact with the other. Thus the 
polarity of a brush remains fixed even though an alternating volt- 
age is being generated in the coil. 

The polarities of the brushes in fig. 1 are determined by Flem- 
ing's right-hand rule. Place the thumb, the first finger, and the 
second finger of the right hand mutually at  right angles, thereby 
forming the axes of a three-co-ordinate system. Now, while point- 
ing the first finger toward the right in the direction of the magnetic 
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FIG.  1.- ELEMENTARY D . C .  GENERATOR WITH O N E - T U R N  ARMATURE COIL 
A N D  TWO COMMUTATOR B A R S  

lines from the N pole, turn the hand until the thumb points up- 
ward in the direction the left-hand coil side moves in front of the 
N pole face. Then the second finger points into the page as the 
direction of the generated voltage in the left-hand side of the coil. 
The right-hand coil side moves downward in front of the S pole 
through magnetic lines directed from right to left, so the voltage 
generated in that coil side is directed out of the page. The right- 
hand brush is the positive one since it is the one toward which the 
voltage generated in a coil side acts. 

The time variation (wave form) of the voltage between brushes 
in fig. 1 depends upon the length of the air gap, the contour of the 
pole face and the percentage of the armature surface covered by 
a pole face. A D.C. voltmeter between brushes in fig. 1 would 
read the average value of the voltage. This would probably be 
more than one-half the maximum voltage, although the exact value 
would depend upon the wave form. 

The voltmeter reading would increase in direct proportion if the 
speed of rotation were increased. The current in the field circuit 
could be changed by adjusting the setting of the field rheostat 
shown. Increasing the field current would increase the voltmeter 
reading, not in direct proportion with the current but in direct pro- 
portion with the number of magnetic lines. Starting with zero cur- 
rent, as the current is increased, the number of lines at  first in- 
creases approximately in direct proportion. As higher values of 
current are reached, the rate of increase of lines becomes less than 
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FIG.  2.- RING WINDING FOR D.C.  GENERATOR 

that of the current because of magnetic saturation in steel. 
If the brushes in fig. 1 were shifted 90" from the position shown, 

a brush would make contact with a coil side while the side moves 
from the centre of one pole to the centre of the other. The voltage 
between brushes would be alternating with an average value of 
zero, as would be proved by a zero reading on a D.C. voltmeter. 

R i n g  Winding.-If the one-turn coil of fig. 1 were replaced by 
a coil of more turns wound in the slots and the coil ends connected 
to the commutator bars, the voltage between brushes would be in- 
creased in proportion with the number of turns. For most appli- 
cations of D.C. generators it is desired that the percentage 
variation with time df the voltage delivered from the brushes be 
small. The one-coil generator of fig. 1 would have too great varia- 
tion for most applications. To  reduce the variation, the number 
of coils and commutator bars is increased. An early means of 
doing this was with a ring winding such as that shown in fig. 2. 
This winding has four sections and there are four commutator bars. 
Here the number of magnetic lines linking a section varies from 
zero when the centre turn of a section is opposite the centre of a 
pole to a maximum when the centre turn is opposite a brush. The 
voltage generated in a section is a maximum in the first position 
and zero in the second position. 

The voltages in the four sections have identical wave forms. 
The voltage in section A' is zero when that in A is zero, and 
the voltage in A' is a maximum when that in A is a maxi- 
mum. The voltage in section B' is zero when that in B is zero, and 
the voltage in B' is a maximum when that in B is a maximum. 
H o ~ e v e r ,  the voltages in A and A' differ in time position from 
those in B and B' by the time for one-quarter revolution. Note 
that the four sections form a closed circuit. In  that circuit the 
voltage of A is always equal to and opposed to that of A', and the 
voltage of B is always equal to and apposed to that of B'. As a 
result, no current flows in the windings when no external connec- 
tions are made to the brushes. 

During the part of a revolution that the brushes are in contact 
with the commutator bars that they touch in fig. 2, the voltages of 
sections A and B add in one path between the brushes, and the volt- 
ages of sections A' and B' add to an exactly equal value in the other 
path. Hence there are two paths in parallel as far as the brushes 
are concerned. 

The voltage between brushes varies from a minimum at  one po- 
sition of the armature to a maximum at  another position. When 
the armature has turned about one-eighth revolution from the po- 
sition shown, two commutator bars touch one brush and the other 
two touch the other. Then section A is short-circuited by one 
brush and section A' is short-circuited by the other. At this instant 
the voltage between brushes is that of section B in one path and 
that of section B' in the other path. As the armature turns on be- 
yond this position, coil A comes under the influence of the S pole, 
its voltage reverses from the previous direction and now adds to 
that of section B'in the right-hand path. At the same time section 
A' comes under the influence of the N pole, its voltage reverses 
from the previous direction and it now adds to that of section B in 

tions and more commutator bars than are shown in fig. 2 ,  the 
percentage time variation in the voltage between brushes can be 
reduced to a relatively small value. 

When a load (a conducting element) is connected between 
brushes in fig. 2, the total current drawn divides equally between 
the two paths, entering the armature at  the negative brush and 
leaving it at the positive brush. As a winding section is being 
transferred from a path on one side of a brush to a path on the 
other side, the current in it reverses direction. This reversal oc- 
curs during the time a section is short-circuited by a brush, an in- 
terval called the time of commutation. Although the generated 
voltage in a section becomes zero and then reverses during the time 
of commutation, the current in the section does not become zero 
and reverse simultaneously. The self-inductance (electrical in- 
ertia) of the section causes the current to decrease more slowly 
to zero than the voltage does. 

After the current in the section has become zero, the reversed 
generated voltage causes the current to increase in the reversed di- 
rection. This rate of growth is limited by the self-inductance of 
the section. I f ,  by the end of the time of commutation, the current 
in a section has not had time to reverse to a magnitude equal to 
that of the current in the path in which it is inserted, a spark occurs 
between a brush and the commutator bar from which it has just 
parted contact. Some sparking can be tolerated, but excessive 
sparking causes objectionable heating and pitting of the commuta- 
tor bars. Most modern D.C. generators have one or more inter- 
poles (commutating poles), which are located midway between 
the main poles. The winding on an interpole is connected in series 
with a lead from a brush in order that the number of magnetic lines 
passing from the interpole to the armature will vary in approxi- 
mate proportion with the current in the armature coils. The loca- 
tion of an interpole is such that its magnetic lines generate a volt- 
age in an armature coil during the time of commutation. The 
direction of the voltage is that required to reduce the current in 
a coil to zero and then establish it in the reverse direction. 

Drum Winding.-For economic and mechanical reasons, the 
ring winding has been superseded by the drum winding. In  fig. 3 
are represented the form and the connections of coils in a lap type 
of drum winding. One coil with sides numbered 1 and 10, respec- 
tively, is placed so that side 1 occupies the upper half of one slot 
and side 10 occupies the lower half of another four slot pitches 
distant. This coil may consist of one or more turns of insulated 
copper wire taped together as shown. The ends of the coil are 
connected to adjacent commutator bars. A second coil with sides 
numbered 3 and 12 is displaced one slot pitch from the first with 
connections to the commutator being advanced by one bar. With 
this arrangement of coils continued around the armature a closed 
winding results, having as many commutator bars as there are coils. 
The ends of each coil connect to adjacent commutator bars. 

With a drum winding the number of magnetic lines linking a coil 
is a maximum when the centre of the coil is opposite the centre 
of a pole. At that instant the rate of change of lines is zero and 
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FIG.  3.-LAP WINDING ON ARMATURE O F  D.C.  GENERATOR 

the left-hand path. As rotation continues the transfer of sections 
from one path to another continues. By using more winding sec- 
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FIG. 4 .- CONNECTIONS O F  A S H U N T - W O U N D  GENERATOR 

the generated voltage is zero. The maximum number of lines 
\i,ould be all those entering or leaving a pole if the span of a coil is 
equal to the distance from the centre of one pole to the centre of 
the next. The number of lines linking a coil is zero when the cen- 
tre of the coil is midway between the centres of two adjacent poles. 
At that instant the rate of change of lines is a maximum and the 
generated voltage is a maximum. 

Self-Excited Generators.-The generator of fig. 1 is sepa- 
rately excited since its field winding receives current from a source 
other than the armature terminals. Although the source is repre- 
sented here as a battery, most separately excited generators receive 
their field current from a smaller D.C. generator known as an ex- 
citer. An exciter is often mounted on a shaft extension from the 
generator, both being driven by the same prime mover. 

After current has been sent through the field winding of a D.C. 
generator and then removed. some residual magnetic lines remain 
in the magnetic circuit. As a result, when the generator is driven 
at rated speed a voltage that may be of the order of 5 %  of the 
rated voltage appears between the armature terminals. This 
voltage is used to produce a build-up to a higher value in a self- 
excited generator by using it to send current through the field wind- 
ing. 

In fig. 4 are represented the connections of a shunt-type self- 
excited generator. Normally no load is connected to the leads 
coming from the brushes until the voltage has been adjusted to a 
desired value. With the switch in the field winding circuit open 
and the armature driven at  rated speed, it is assumed that the 
residual magnetic lines are from left to right as indicated by M ,  
and that the lo\$- voltage between brushes has the polarity indi- 
cated. When the switch is closed, current out of the positive brush 
flows through the field winding in such a direction as to produce 
an increased number of magnetic lines. This increase causes an 
increase in the voltage between brushes, which in turn causes a 
further increase of current. Saturation in the steel in the magnetic 
circuit prevents the voltage from increasing indefinitely. The 
value attained can be varied over a wide range by varying the re- 
sistance of the field rheostat. When the resistance is a maximum, 
the voltage may be only slightly greater than that with no current 
in the field winding. When the resistance is zero, the voltage is 
likely to be of the order of 50% above rated value. The value of 
field current required to produce rated voltage is likely to be of 
the order of 5% of the current rating of the generator. 

If in fig. 4 the connections of the field windings to the brushes 
were to be interchanged and if the switch were closed, the current 
would flow in the field windings in such a direction as to reduce 
the number of magnetic lines below the residual value. As a result 
the voltage would reduce. 

Consider a shunt generator Chat is being driven at rated speed 
with the field rheostat set so that rated voltage is obtained between 

brushes when no current is being drawn by a load. Under that 
condition the only current delivered by the brushes is that to the 
field windings. This is obtained equally from the various paths in 
the armature winding. When a load is connected it  draws addi- 
tional current from the brushes and the currents in the armature 
winding paths increase. These currents cause a magnetic action 
that in turn causes a reduction (usually small) in the number of 
magnetic lines and a corresponding reduction in the voltage pro- 
duced in the winding. In  addition, some of the voltage produced 
is used in sending the current through the resistance of the wind- 
ing. These two factors cause the voltage between brushes to be 
reduced below its value when no load is connected. This reduction 
in voltage causes a reduction in the field current and a further re- 
duction in the number of magnetic lines. Hence the voltage re- 
duces more than it would have if the generator had been separately 
excited. With a given load current being delivered, it would be 
possible to bring the voltage back to its no-load value by cutting 
resistance out of the field rheostat. Because the percentage varia- 
tions in its output voltage are rather great when changes in the 
load current occur, a shunt generator is best suited to applications 
where the load current required is nearly constant. 

The connections of a series D.C. generator are shown in fig. 5. 
Here, if there is no connected load there is no current in the field 
winding. Under that condition, with the generator driven at  rated 
speed, the residual magnetic lines cause the voltage between 
brushes to be about 5% of rated value. If a load is connected, 
the current drawn flows through the field winding and produces 
a magnetic action to cause voltage build-up just as in a shunt 
generator. 

Because all the load current flows through it, the series winding 
needs fewer turns and a larger cross section of wire than the shunt 
winding to deliver an equal rated voltage at  rated speed. The 
output voltage of a series generator varies from a low value with 
a small load current to rated value when rated current is delivered. 
Since most applications require a generator whose voltage output is 
nearly constant, regardless of the amount of current delivered, 
the series generator is not widely used. 

A cumulative compound D.C. generator has both a shunt and a 
series field winding, connected as in fig. 6. With the proper connec- 
tions of the shunt winding to the brushes, the generator builds up 
with no load connected, just as a shunt generator does. The rheo- 
stat can be adjusted so that rated voltage is obtained. When a 
load is connected, the current drawn through the series field wind- 
ing causes a magnetic action that may increase the number of mag- 
netic lines and consequently the voltage between lines to the load, 
even though the magnetic action of the current in the armature 
windings tends to reduce the number of magnetic lines, and some 

FIG.  5 .- CONNECTIONS O F  A S E R I E S - W O U N D  D.C.  GENERATOR 
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of the voltage produced in the armature windings is used in sending 
current through the resistance of the armature and series field 
windings. If the magnetic action of the series field winding is 
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FIG.  6 .- CONNECTIONS O F  CUMULATIVE COMPOUND D.C. GENERATOR 

enough to cause a rise in the voltage between brushes when the 
load current is increased, a rise in the shunt field winding current 
occurs. As a result the voltage rises more than it would have if no 
change in the shunt field current had occurred. If the voltage de- 
livered to a load by a generator is greater when rated current is 
being delivered than with no current, the generator is overcom- 
pound If the magnetic action of the series field winding is such 
that the voltage delivered at  rated current is equal to that with no 
current, the generator is flat compound. 

D.C. G e n e r a t o r  Construction.-A typical armature for 
a D.C. generator has a shaft on which are mounted two spiders, one 
to support the armature core and the other the commutator. The 
core is built up of thin steel laminations, insulated from each other 
and held together by end flanges. In the slots in the core are 
placed copper conductors which are insulated from the core nith 
treated fabric or paper materials, or pasted mica flakes, and held in 
the slots by insulating wedges. The portions of the conductors 
that extend beyond the slots a t  each end are held down on the end 
flanges by steel wire. The commutator is made of a number of cop- 
per segments, insulated from each other and from the spider and 
clamping flanges by pasted mica flakes. In small machines the ends 
of the armature coils may be connected directly to the segments. 
In  large machines the ends are connected to risers which are 
copper strips extending outward from the segments. 

The field structure is composed of a steel ring to the inside of 
which are bolted the main and the commutating poles. The main 
poles are built up of steel laminations, thicker than those in the 
armature core. The lower portion of the pole is broadened to 
spread the magnetic lines over most of the armature surface. 
Above the pole shoe and around the pole core are placed the field 
coils. The shunt field coils, consisting of a large number of turns 
of insulated wire, are usually connected in series with a field 
rheostat between the brushes. The series field coils, consisting 
of a few turns of heavy copper wire, are usually supported with 
the shunt coils. 

Graphitized carbon brushes are used with an area such that the 
normal current density is about 40 amp. per square inch. These 
are arranged in axial rows, one row for each main pole, equally 
spaced around the commutator periphery. The brushes fit into 
metal brush holders and are held against the commutator by spring 
pressure. The holders are bolted to brackets that are supported 
by d brush yoke. The centrifugal forces present limit the permis- 
sible peripheral speeds of an armature and a commutator to about 
10,000 and 6,000 ft.  per minute, respectively. The terminal volt- 

age is limited by the commutator segment width and the permis- 
sible voltage between segments. Mechanical construction limits 
the minimum segment width to about 0.1 in. The average voltage 
between segments is limited to about 20 v. by the sensitivity of the 
commutator to arcing between brushes at times of sudden load 
current changes. About 2,000 v. from one commutator is the 
highest value obtained in normal designs. When higher voltages 
are needed, two or more commutators are connected in series. 
D.C. generators are built in capacities up to 300 kw. at  1 2  v. for 
electroplating, 5,000 kw. at  600 v. and 240 r.p.m. for industrial 
power. 1,500 kw. at  1,500 v. and 400 r.p.m. for railways, and 
100 kw. at  15,000 v. for radio transmitters. Efficiencies range as 
high as 94% on the largest units. 

ALTERNATING-CURRENT GENERATORS 

Let the two commutator bars of fig. 1 be replaced by two con- 
tinuous rings mounted side by side on, but insulated from, the shaft 
that rotates the armature coil. Let one end of the coil be attached 
to one ring and the other end be attached to the other ring. With 
this arrangement the voltage between rings is alternating and can 
be obtained externally between brushes riding one on each ring. 
Few modern generators are constructed in this manner. I t  is 
cheaper to brace and insulate the armature winding when the ar- 
mature structure is stationary and the field poles are rotated. 
Windings on the poles are attached to collector rings mounted on 
and insulated from the shaft and separately excited with direct 
current from an exciter connected to brushes that ride on the rings. 

In an A C. generator it is desired that the wave form of voltage 
produced be a sine wave. This can be approximated closely by 
shaping the contour of the pole pieces and by the proper connec- 
tions of the armature coils. Most A.C. generators are of the three- 
phase type with three armature terminals. The armature windings 
are divided into three distinct sections that generate voltages that 
are one-third cycle apart in time phase. The magnitude of the 
voltage produced can be varied by varying the field current, usually 
by means of a rheostat in the exciter field circuit. Let the voltage 
be set at rated value when no current is being delivered by the 
armature. Now let a load be connected that draws equal currents 
from the three terminals. The magnetic action of the currents 
depends upon the nature of the connected load. If it has a lag- 
ging power factor, such as is characteristic of induction motors, 
the action is to reduce the number of magnetic lines. This re- 
duction, plus the fact that some voltage is used in sending the 
current through the windings, causes a decrease in the voltage 
between a pair of terminals. If the load has a leading power 
factor, the magnetic action may increase the number of magnetic 
lines enough to cause an increase in the voltage between termi- 
nals. 

Steam-Turbine-Driven Generators.-High turbine efficiency 
requires high speed, and high speed produces centrifugal stresses 
that make it necessary to construct a generator with a large output 
so that the rotating part (rotor) is long compared with its diameter. 
To make them rigid, large rotors are usually made from solid steel 
forgings. In European practice, only the rotor body is made from 
a forging, and the separate, laminated teeth are inserted in dove- 
tailed slots cut in this body. The field windings are concentric 
coils of strip copper, insulated with mica and laid in deep radial 
slots in the rotor. The coil ends are usually held in place by 
shrunk-on retaining rings of forged nonmagnetic steel. Fans at- 
tached to the end of the rotor blow the cooling medium-air or 
hydrogen-along the rotor surface and out through radial ducts 
in the stationary portion (stator). Small channels are provided 
below the rotor slots, or adjacent to the slot walk, through which 
the cooling medium is driven, leaving the rotor through radial 
openings. When air is used for cooling, +bout 100 cu.ft. per min- 
ute are required for each kilowatt of loss, or about 200,000 cu.ft. 
per minute for a 100,000-kva. generator of 98Yo efficiency. To 
prevent excessive dirt accumulation, large generators are com- 
pletely enclosed and the air is recirculated after passing through 
finned water tube coolers. 

Hydrogen has seven times greater thermal conductivity and 30% 
lower surface temperature drop for a given transfer rate than air 
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and permits about 25% greater output rating for a given ma- 
chine. The lower density of hydrogen reduces the windage loss 
to about 10% of that with air and yields about 1% gain in the gen- 
erator efficiency. Automatic devices control the hydrogen pressure 
and purity, replacing gas lost by leakage to avoid a possible ex- 
plosion by admixture of air. Shaft seals hold the loss of hydrogen 
to low values, usually by means of lubricating oil pumped through 
the small shaft clearance, the entrapped air and hydrogen being 
continuously removed by a pumping system through which the oil 
is circulated. 

The stator frame that supports the segmental armature punch- 
i n g ~  is usually built up of steel plates and ribs welded together. 
Machines are sometimes made with split frames, or with separate 
inner and outer frames, to facilitate shipment. The outside of the 
frame is covered with steel sheeting. The interior space serves as 
a ventilating passage. The armature punchings are of 2 %  to 4% 
silicon steel, 0.025 in. or less in thickness and insulated from each 
other by thin paper or enamel. Because of the great core length, 
armature windings usually are made of half coils or bars that are 
soldered together at the ends after insertion in the slots. To re- 
duce the eddy current losses in them, the armature conductors are 
made of several insulated strands transposed at regular intervals 
throughout the length of the core so that each strand occupies each 
of the possible positions in a slot for equal portions of the length. 

Armature winding insulation usually is made of mica flakes ce- 
mented to paper tape or sheets, a number of layers being taped or 
wrapped on the conductors and bonded with varnish. The varnish 
solvent is removed later by vacuum treating and baking processes. 
Asphalt-base varnishes are commonly used. A layer of asbestos 
tape and conducting varnish is applied to coil exteriors to prevent 
damage from electrical discharges that might otherwise occur be- 
tween a coil surface and slot edges. 

Armature coil end connections must be well braced to withstand 
the forces that may act on them when a short circuit occurs on 
the system supplied from the generator. The force beween two 
adjacent coil ends is proportional to the square of the current in 
the coils. The not unusual short-circuit current of 10 times normal 
value results in 100 times the normal force. The magnitude of the 
short-circuit current is limited not only by resistance of the wind- 
ing but also by what is called its reactance. High reactance is 
undesirable insofar as it affects the change in generator voltage 
with change in armature current, but it is necessary to hold short- 
circuit currents to values that can be tolerated. Armature slots 
are very deep in proportion to their width to increase the reactance 
and to provide large cooling surfaces. 

A steam-turbine-driven generator has a cylindrical or non- 
salient pole rotor, in contrast to the salient (or projecting) pole 
rotor used on slower speed generators. 

Water-Wheel-Driven A.C. Generators.-Both horizontal 
and vertical shaft machines are used as water-wheel-driven A.C. 
generators. In  the vertical shaft machine, the weight of the rotor 
and the downward thrust of the water are carried by a thrust 
bearing at  the upper end of the shaft, while guide bearings above 
and below hold the rotor in a central position. A thrust bearing 
carries a load of about 400 lb. per square inch and is cooled by oil. 
The field structure is usually revolved inside the stationary arma- 
ture structure. The armature frame ordinarily is built up of 
welded steel plates. As a water wheel may attain nearly double 
normal speed before the water can be shut off after a full load 
is dropped, the generator rotor must pass severe overspeed tests. 
A pilot exciter a t  the top supplies the field current of the main 
exciter below it. That in turn supplies the field current of the 
generator. As water may leak through closed turbine gates, 
brakes are provided to stop and hold the rotor when it is taken out 
of service. These are mounted below the rotor. The generator is 
cooled by air d r a m  in between the poles from the ends and blown 
out through radial ducts in the stator. 

In  Europe, and to an increasing extent in the U.S., amortisseur 
windings are used. These consist of copper bars passing through 
slots in the pole faces and solidly connected by short-circuiting 
rings at both ends. If a momentary oversupply of water to the 
wheel should cause the generator frequency to tend to exceed that 

of the system with which it is connected, currents are induced in 
the windings in a direction to produce braking action on the rotor. 
If a momentary undersupply of water should cause the generator 
frequency to tend to be less than that of the system, the induced 
currents produce an accelerating force on the rotor. 

\Vater-wheel-driven generators, except for small ones, have a 
full-load efficiency ranging from 95% to 98%. The Kaplan pro- 
peller turbine with adjustable pitch blades yields higher generator 
speeds in low-head installations than was feasible with fixed blade 
turbines. These turbines have runaway speeds that may be as 
great as 280% of rated speed. 

Water-wheel generators are so constructed as to make the in- 
ertia of the rotating structure high. The high inertia is necessary 
to reduce to a value that can be tolerated the fluctuations in the 
speed that accompany sudden changes in the load or the water 
supply., 

Engine-Driven A.C. Generators.-This type of machine is 
similar to a water-wheel generator. The main differences are that 
engine-driven generators have horizontal shafts and amortisseur 
windings (unless the poles are solid). Most of them operate at  
low speeds and have cast-iron spiders and bolted poles. Some are 
made with the revolving field structure outside the stationary 
armature to increase the inertia or flywheel effect. Since the en- 
gine torque varies during a revolution, it produces oscillations 
above and below the uniform speed desired, a phenomenon known 
as "hunting." 

When a generator operates alone, hunting may cause flickering 
of connected lights or undesirable surges in the speeds of con- 
nected motors. When two or more generators are in parallel, it 
may be that one engine is accelerating at  an instant when another 
is decelerating; and this may cause a large interchange of current 
between the generators. 

In  an extreme case, continued parallel operation may be impos- 
sible because of the tripping of overcurrent devices in the con- 
necting circuits. 

Special Types of Generators.-Although the homopolar gen- 
erator was the first developed and is the only one that generates 
direct current without a commutator, it is of no commercial impor- 
tance because it costs more and has a lower efficiency than a com- 
mutator machine of equal rating. 

A generator with permanent magnet field poles has some appli- 
cation in measuring speed, for control purposes and as a magneto 
for an ignition system. 

On the automobile, a special type of D.C. generator or control 
is required so that sufficient current is delivered at  low driving 
speeds and yet not too much is delivered at  high speeds. Early 
third-brush generators made use of a differential magnetizing 
effect of the armature current to limit it to a permissible value. 
Modern generators have only two brushes and have a regulator 
that automatically limits the voltage and current output to per- 
missible values. However, even the most efficient small D.C. 
generators proved incapable of meeting the demand of many 
added electrical accessories, and by the 1960s automotive manu- 
facturers were resorting to A.C. generators coupled with con- 
verters to provide direct current for ignition and battery charging 
(see AUTOMOBILE : Modern Automobiles: Mechanical Operation: 
Electrical System).  

A D.C. generator mounted under a railway car and belt-con- 
nected to a wheel axle is subjec.ted not only to a wide range of 
speeds but also to a reversal of rotation when the direction of 
car travel is reversed. One type of generator for this applica- 
tion has the brushes attached to a rigging that will permit the 
brushes to be shifted through an arc equal to that from the centre 
of one pole to that of another. When the car is moved in one di- 
rection, the friction between them causes the commutator to shift 
the brushes to one extreme position at  which the generator pro- 
duces the proper polarity at  the armature terminals. If the car 
is stopped and then started in the opposite direction, the com- 
mutator shifts the brushes to the other extreme position, and the 
generator produces the same polarity at  the armature terminals as 
before. 

If an induction motor, when connected to A.C. lines, is driven 
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by a prime mover in the direction it would rotate if the prime 
mover were not connected, but faster than its synchronous speed, 
it becomes an induction generator and delivers electrical energy 
to the lines. This type of generator has only limited applications 
since another source of A.C. energy is always required. 

BIBLIOGRAPHY.-James R. Eaton, Beginning Electricity (1952) ; 
Edgar A. Loew, Direct and Alternatitz~ Currents, 3rd ed. (1946) ; 
Royce G. Kloeffler et al., Direct-Current ik'achinery, rev. ed. (1948) ; 
H. Cotton, Design of Electrical Machilzery (1934) ; G. V. Mueller, 
Alternating-Current Machines (1952); M .  G.  Say and E. N. Pink, 
Perforlnance and Design of Alternating-Current Machines (1936). 

( G .  V. M.) 
GENESEE, a river rising in the hilly Allegheny plateau of 

northern Pennsylvania and southwestern New York, flows north- 
ward 158 mi. through Rochester. X.Y., to Lake Ontario. North of 
Mt.  Morris it crosses flat to rolling plains and the New York Barge 
canal. The valley was the home of the Seneca Indian tribe of 
the Iroquois confederacy until after the Revolutionary War. 
The steep waterfalls produce hydroelectric pourer and the Genesee 
gorge, a meandering canyon 17  mi. long and nearly 600 ft. deep 
with numerous waterfalls (the highest 107 ft.), is preserved for 
tourists in Letchworth State park. The 205-ft, falls a t  Rochester 
early made it a flour-milling centre. (A. S. CN.) 

GENESIS, the name of the first book in the Bible, derives 
its title from the Septuagint rendering of ch. ii, 4. I t  is the first 
of the five books (the Pentateuch) which cover the history of 
the Hebrelvs to their occupation of Canaan. The "genesis" or 
"becoming" ( i . r . ,  coming into being) of history begins with records 
of antediluvian times: the creation of the world, of the first pair 
of human beings, and the origin of sin (i-iii), the civilization 
and moral degeneration of mankind, the history of man to the 
time of Noah (iv-vi, 8 ) ,  the flood (vi, 9-ix), the confusion of 
languages and the divisions of the human race (x-xi). Turning 
next to the descendants of Shem, the book deals with Abraham 
(xii-xxv. 18); Isaac and Jacob (xxv, 19-xxxv), the "fathers" of 
the tribes of Israel, and concludes with the personal history of 
Joseph! and the descent of his father Jacob (or Israel) and his 
brethren into the land of Egypt (xxxvii-1). The book of Genesis, 
as a whole. is closely connected with the subsequent oppression 
of the sons of Israel, the revelation of Yahweh the God of their 
fathers (Ex. iii! 6, 15 scq., vi, 2-8), the "exodus" of the Israelites 
to the land promised to their fathers (Ex. xiii, 5 ,  Deut. i, 8, xxvi, 
3 sqq., xxxiv, 4) and its conquest (Josh. i, 6, xxiv); cf. also the 
summaries Neh. ix, 7 sqq., Ps. cv, 6 sqq. 

I t s  Compositeness.-Only on the assumption that the book 
of Genesis is a composite work is it possible to explain the dupli- 
cation of events, the varying use of the divine names Yahweh 
and Elohim, the linguistic and stylistic differences, the internal 
intricacies of the subject matter and the differing standpoints 
as regards tradition. chronology, morals and religion. The cumu- 
lative effect of the whole evidence is too strong to be withstood, 
and already in the 17th century it was recognized that the book 
was of composite origin. Immense labour has been spent upon 
the critical analysis of the contents, but it is only since the work 
of Karl Graf (1866) and Julius Wellhausen (1878) that a literary 
hypothesis has been found which explains the most obvious intrica- 
cies. According to the Graf-Wellhausen theory, Genesis is a 
postexilic work composed of a postexilic priestly source (P) 
and nonpriestly earlier sources which differ markedly from P 
in language, style and religious standpoint, but much less markedly 
from one and another. These sources can be traced elsewhere 
in the Pentateuch and Joshua, and P itself is related to the 
postexilic works Chronicles, Ezra and Nehemiah. In  its present 
form Genesis is an indispensable portion of the biblical history, 
and consequently its literary growth can not be viewed apart 
from that of the books which follow. On internal grounds it 
appears that the Pentateuch and Joshua, as they now read, vir- 
tually come in between an older history by "Deuteronomic" com- 
pilers (easily recognizable in Judges and Kings), and the later 
treatment of the monarchy in Chronicles, where the influence 
of the circle which produced P and the present Mosaic legisla- 
tion is quite discernible. There have been stages where earlier 
extant sources have been cut down, adjusted or revised by com- 

pilers who have incorporated fresh material, and it  is the later 
compilers of Genesis who have made the book a fairly knit whole. 
The technical investigation of the literary problems (especially 
the extent of the earlier sources) is a work of great complexity. 
and. for ordinary purposes, it is more important to obtain a 
preliminary appreciation of the general features of the contents 
of Genesis. 

Value.-That the records of the prehistoric ages in Gen. i-xi 
are at complete variance with modern science and archaeological 
research is unquestionable. But although it is impossible to re- 
gard them any longer either as genuine history or as subjects 
for an allegorical interpretation (which would prove the accuracy 
of any record) they are of distinct value as human documents. 
They reflect the ideas and thoughts of the Hebrews, they illus- 
trate their conceptions of God and the universe, and they furnish 
material for a comparison of the moral development of the 
Hebrews with that of other early races. Some of the traditions 
are closely akin to those current in ancient Babylonia, but a care- 
ful and impartial comparison a t  once illustrates in a striking 
manner the relative moral and spiritual superiority of our writers. 

The records of the patriarchal age, xii-1, are very variously 
estimated, although the great majority of scholars agree that 
they are not contemporary and that they can not be used as they 
stand, for pre-Mosaic times. Apart from the ordinary arguments 
of historical criticism, it is to be noticed that external evidence 
does not support the assumption that the records preserve genu- 
Ine pre-hlosaic hlstory. There are no grounds for any arbitrary 
distinction between the prehistoric pre-Abrahamic age and the 
later age. External evidence, nbich recognizes no universal deluge 
and no dispersal of mankind in the third millennium B.c., throws 
its own light upon the opening centuries of the second. I t  has 
revealed conditions which are not reflected in Genesis, and impor- 
tant facts upon which the book is silent-unless, indeed, in Gen 
xiv, there is a passing allusion to the great Babylonian monarch 
Hammurabi in the name Amraphel. A perusal of modern at- 
tempts to recover historical facts or historical outline from the 
book will show how very inadequate the material proves to be, 
and the reconstructions ail1 be found to depend upon an inter- 
pretation of the narratives which is often liberal and not rarely 
precarious, and to imply such reshaping and rewriting of the pre- 
sumed facts that the cautious reader can place little reliance on 
them. Whatever future research may bring, it can not remove the 
internal peculiarities which combine to show that Genesis pre- 
serves, not literal history, but popular traditions of the past. 
External evidence has proved the antiquity of various elements. 
but not that of the form or context in which they now appear; and 
the difference is an important one. We have now a background 
upon which to view the book, and, on the one hand, it has become 
obvious that the records preserve (as is only to be expected) orien- 
tal customs. beliefs and modes of thought. But it has not been 
demonstrated that these are exclusively pre-Mosaic. On the other 
hand, a better acquaintance with the ancient political, sociological 
and religious conditions has made it increasingly difficult to inter- 
pret the records as a whole literally, or even to find a place in 
pre-Mosaic Palestine for the lives of the patriarchs as they are 
depicted. Nevertheless though one can not look to Genesis for the 
history of the early part of the second millennium B.c. ,  the study 
of what uras thought of the past is more instructive than the facts 
of the past, and it is more important to understand the thought of 
the ages immediately preceding the foundation of Judaism in the 
jth century B.C. than the actual history of many centuries earlier. 

Characteristics.-A noteworthy feature is the frequent per- 
sonification of peoples, tribes or clans. (See GENEALOGY.) Pvfidian 
(i.e., the Midianites) is a son of Abraham; Canaan is a son of 
Ham (ix, 22); and Cush, the son of Ham, is the father of Raamah 
and grandfather of the famous south Arabian state Sheba and 
the traders of Dedan (x, 6 sq., cf. Ezek. xxvii, 20-22). Bethuel, 
the father of Rebecca, is the brother of the tribal names Uz 
and Buz (xxii. 2 1  seq., cf. Jer. xxv, 2 0 ,  23). Jacob is otherwise 
knov,n as lsrael and becomes the father of the tribes of Israel; 
Joseph is the father of Ephraim and Pvfanasseh, and incidents 
in the life of Judah lead to the birth of Perez and Zerah, 
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Judaean clans. This personification is entirely natural to the 
oriental, and though "primitive" is not necessarily an ancient 
trait (cf. I Chron. iv, 10). I t  gives rise to what may be termed 
the "prophetical interpretation of history" (S. R. Driver, Genesis, 
p. I I I ) ,  where the character, fortunes or history of the apparent 
individual are practically descriptive of the people or tribe which, 
according to tradition, is named after or descended from him. 
The utterance of Noah over Canaan, Shem and Japheth (ix, 25 
seq.), of Isaac over Esau and Jacob (xxvii), of Jacob over his 
sons (xlix) or grandsons (xlviii), would have no meaning for 
Israelites unless they had some connection mith and interest for 
contemporary life and thought. Herein lies the force of the 
description of the wild and independent Ishmael (xvi, 12), the 
"father" of certain well-known tribes (xxv, 13-15) ; or the con- 
trast between the skilful hunter Esau and the quiet and respect- 
able Jacob (xxv, 2 7 ) ,  and between the tiller Cain who becomes 
the typical nomad and the pastoral Abel (iv, 1-15). The interest 
of the struggles between Jacob and Esau lay, not in the history 
of individuals of the distant past, but in the fact that the names 
actually represented Israel and its near rival Edom. These fea- 
tures are in entire accordance with oriental usage and give ex- 
pression to current belief, existing relationships, or to a poetical 
foreshadowing of historical vicissitudes. But in the effort to un- 
derstand them as they were originally understood, it  is very obvi- 
ous that this method of interpretation can be pressed too far. 
I t  would be precarious to insist that the entrances into Palestine 
of Abraham and Jacob (or Israel) typified two distinct immigra- 
tions. The separation of Abraham from Lot (cf. Lotan, an Edom- 
ite name), of Isaac from Hagar-Ishmael, or of Jacob from Esau- 
Edom scarcely points to the relative a9tiquity of the origin of 
these non-Israelite peoples who, to judge from the evidence, were 
closely related. Or, if the "sons" of Jacob had Aramaean mothers, 
to prove that those derived from the wives were on a higher level 
than the "sons" of the concubines is more difficult than to allo\~r 
that certain of the tribes must have contained some Aramaean 
blood (cf .  1 Chron. vii. 14, and see TWELVE TRIBES OF ISRAEL; 
GAD; MANASSEH, TRIBE OF). Some names are clearly not 
those of known clans or tribes (e.g., Abraham, Isaac), and many 
details of the narratives obviously have no natural ethnologi- 
cal meaning. Stories of heroic ancestors and of tribal eponyms 
intermingle; personal, tribal and national traits are interwoven. 
The entrance of Jacob or Israel with his sons suggests that of 
the children of Israel. The story of Simeon and Levi at Shechem 
is clearly not that of two individuals, sons of the patriarch Israel; 
in fact the story actually uses the term "wrought folly in Israel" 
(cf. Jud. xx, 6, IO), and the individual Shechem, the son of 
Hamor, can not be separated from the city, the scene of the inci- 
dents. Yet Jacob's life with Laban has many purely individual 
traits. And, further, there intervenes a remarkable passage mith 
an account of his conflict with the divine being who fears the 
dawn and is unwilling to reveal his name. In  a few verses the 
"wrestling" ('-b-k) of Jacob (y2dkGb) is associated with the 
Jabbok (yabbok); his "striving" explains his name Israel; a t  
Peniel he sees "the face of God," and when touched on his vul- 
nerable spot (the hollow of the thigh) he is lamed, hence "the 
children of Israel eat not the sinew of the hip which is upon the 
hollow of the thigh unto this day" (xxxii, 24-32). Other examples 
of the fusion of different features can be readily found. Three 
divine beings appear to Abraham a t  the sacred tree of Hebron, 
and when the birth of Isaac (from @hak, "laugh") is foretold, 
the account of Sarah's behaviour is merely a popular and trivial 
story suggested by the child's name (xviii, 12-15; see also xvii, 
17, xxi, 6, 9). An extremely fine passage then describes the 
patriarch's intercession for Sodom and Gomorrah, and the nar- 
rative passes on to the catastrophe which explains the Dead sea 
and its desert region and has parallels elsewhere (e.g., the Greek 
legend of Zeus and Hermes in Phrygia). Lot escapes to Zoar, 
the name gives rise to the pun on the "little" city (xix, zo), and 
his wife, on looking back, becomes one of those pillars of salt 
which still invite speculation. Finally the names of his children 
Moab and Ammon are explained by an incident when he is a 
cave-dweller on a mountain. 

To primitive minds which speculated upon the "why and 
wherefore" of what they saw around them, the narratives of 
Genesis afforded an answer. They preserve, in fact, some of the 
popular philosophy and belief of the Hebrews. They furnish 
what must have been a satisfactory origin of the names Edom, 
Moab and Ammon, Mahanaim and Succoth, Bethel, Beersheba, 
etc. They explain why Shechem, Bethel and Beersheba were an- 
cient sanctuaries (see further below); why the serpent writhes 
along the ground (iii, 14) ; and why the hip sinew might not be 
eaten (xxxii, 3 2 ) .  To these and a hundred other questions the 
national and tribal stories (of which no doubt only a few have 
survived, and of which other forms, earlier or later, more crude 
or more refined, were doubtless current) furnish an evidently 
adequate answer. Myth and legend, fact and fiction, the common 
stock of oral tradition, have been handed down, and thus consti- 
tute one of the most valuable sources for  popular Hebrew thought. 

The book is not to be judged from any one-sided estimate of i ts  
contents. By the side of much that seems trivial, and even non- 
moral (for the patriarchs themselves are not saints) it is note- 
worthy how frequently the narratives are didactic. The char- 
acteristic sense of collective responsibility, which appears more 
incidentally in xx, 7, is treated with striking intensity in a passage 
(xviii, 23-33) which uses the legend of Sodom and Gomorrah a s  
a vehicle for the statement of a familiar problem (cf. Ezek. 
xviii, Ps. lxxiii, Job). I t  will be observed that interviews with 
divine beings presented as little difficulty to the primitive minds 
of old as to the modern native; even the idea of intercourse of 
supernatural beings with mortals (vi, 1-4) is to-day equally 
intelligible. The modern untutored native has a not dissimilar 
undeveloped and childlike attitude towards the divine, a nai've 
theology and a simple cultus. The most circumstantial tales are  
told of imaginary figures, and the most incredible details clothe 
the lives of the historical heroes of the past. So abundant is 
the testimony of modern travellers to the extent of which East- 
ern custom and thought elucidate the interpretation of the Bible, 
that it is very important to notice those features which illustrate 
Genesis. "The oriental," writes S. I. Curtiss (Bibl. Sacra, Jan. 
1901, pp. 103 sqq.), "is least of all a scientific historian. H e  is 
the prince of story-tellers; narratives, real and imaginative, spring 
from his lips, which are the truest portraiture of composite rather 
than individual oriental life, though narrated under forms of 
individual experience." There are, therefore, many fundamental 
facts which combine to show that the critical student can not 
isolate the book from oriental life and thought; its uniqueness 
lies in the manner in which the material has been shaped and the 
use to which it has been put. 

Questions of Date.-The Book of Jubilees (not later than 
c. IOO B.c.) presents the history in  another form. I t  retains some 
of the canonical matter, often with considerable reshaping; it  
omits many details (especially those to which exception could be 
taken), and adds much that is novel. The chronological system of 
the latest source in Genesis becomes an elaborate reckoning of 
heavenly origin. Written under the obvious influence of later reli- 
gious aims, it is especially valuable because one can readily com- 
pare the two methods of presenting the old traditions. The Book 
of Jubilees (q.v.) also enables the student to  test the arguments 
based upon any study restricted to Genesis alone. Thus it  shows 
that the "primitive" features of Genesis afford a criterion which 
is sociological rather than chronological. This is often ignored. 
For example, the conveyance of the field of Machpelah (xxiii) 
is conspicuous for the absence of any reference to a written con- 
tract in contrast to the "business" methods in Jer. xxxii. This 
does not prove that Gen. xsiii is early, because writing was used 
in Palestine about 1400 B.c., and, on the other hand, the more 
simple forms of agreement are still familiar after the time of 
Jeremiah (e.g., Ruth, Proverbs). Similarly, no safe argument can 
be based upon the institution of blood-revenge in Gen. iv, when 
one observes the undeveloped conditions among the Trachonites 
of the time of Herod the Great (Josephus, Ant. xvi, 9, I ) ,  or the 
varying usages among modern tribes. In  the Book of Jubilees 
there is the same kind of -personification; there are fresh exampies 
of the "prophetical interpretation of history," and by the side of 
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the older "primitive" thought a r e  ideas which can only belong to  
this later period. I n  each case we have merely a selection of 
current traditional lore. Fo r  example, Gen. vi, 1-4 mentions the 
marriage of divine beings with the daughters of men and the 
birth of Nephilim o r  giants (cf. Kum.  xiii, 33).  Later allusions 
to  this myth  (e.g., Baruch iii, 26-28, Book of Enoch vi, sqq., 
2 Pe ter  ii, 4, etc.j a re  not based upon this passage: the fragment 
itself is all tha t  remains of a more complete written myth.  Old 
myths  underlie the account of the Creation and the garden of 
Eden,  and traces of other versions or forms appear elsewhere in 
the  Old Testament.  Again, the Old Testament throws no light upon 
the redemption of Abraham (Is .  xxix, 22), although the Targums 
and other sources profess to be  well informed. The  isolated ref- 
erence to Jacob's conquest of Shechem in Gen. xlviii, 2 2 ,  must 
have belonged to another context, and later writings give in a 
later and thoroughly incredible form allied traditions. I n  Hosea 
xii, 4, Jacob's wrestling is mentioned before the scene a t  Bethel 
(Gen. xxxii, 24 sqq., xxviii, 11 sqq.). The overthrow of Sodom 
and Gomorrah is described in Genesis (xviii, seq.), but Hosea 
refers only to tha t  of i idmah and Zeboim (xi, 8, cf. Deut. xxix, 
23, Gen. x, 19)-different versions of the great catastrophe were 
doubtless current. Consequently investigation must start  with 
the particular details which happen to be preserved, and these not 
necessarily in their original or in their only form. Since the 
antiquity of elements of tradition is independent of the shape in 
which they appear before us, a careful distinction must be drawn 
between those details which do not admit of being dated o r  located 
and those which do. There is evidence for  the existence of the 
names Xbram, Jacob and Joseph in early times, but this does 
not  prove the antiquity of the  present narratives encircling them. 

H i s t o r i c a l  Backgrounds.- Popular tradition often ignores 
events of historical importance, or, as repeated experience shows, 
will represent them in such a form that  the true historical kernel 
could never have been recovered a i thou t  some external clue. The  
absence of definite references to the events of the Israelite mon- 
archy does not necessarily point to the priority of the traditions 
in Genesis or their later date. Nevertheless, some allusion to na- 
tional fortunes is reflected in the exaltation of Jacob (Israel) over 
Esau (Edom),  and in the promise tha t  the lat ter  should break the 
yoke from his neck; later writers (in the Targums) bring this up- 
to-date. Israelite kings are foreshadowed (xvii, 6, xxxv, 1 1  P ) ,  
and Israel's kingdom has the ideal limits as ascribed to  Solomon 
(xv, 18, see I Kings iv, 21; but  cf. art .  SOLOXON). Judah is 
promised a world-nide king (xlix, 8-10), though elsewhere the 
supremacy of Joseph rouses the jealousy of his "brothers" (xxxvii, 
8). Different dates and circles of interest are thus manifest. The 
cursing and dispersion of Simeon and Levi (xlix, 5-7) recall the 
fac t  tha t  Simeon's cities were in the territory of Judah (Josh. xix, 
I ,  g ) ,  and tha t  the Levitical priests are  later scattered and com- 
mended to the benevolence of the Israelites. But  the curse ob- 
viously represents an  att i tude quite opposed to  the blessing 
pronounced upon Levi by  Moses (Deut.  xxxiii, 8-11). The 
Edoinite genealogies (xxxvi) represent a more extensive people 
than the  references in the popular stories suggest, and the latter 
by  no  means indicate tha t  Edom had so important a career as we 
actually gather from a few allusions to its kings (xxxvi, 31-39). 
The  references to  Philistines are anachronistic for  the pre-Mosaic 
age, and it is clear that  the tradition of a solemn covenant with 
a Philistine king and his general (xxi, 2 2  seq., xxvi, 26 seq.) does not 
belong to the age o r  the circle which remembered the heavy op- 
pressions of the Philistines. Similarly, the treatment of the cove- 
nant  by  the author of Jubilees (xxiv, 2 8  sqq.) is only intelligible 
when one recalls the att i tude of Judah to the  Philistine cities in the 
and century B.C. Finally, the thread of the tradition unmistakably 
represents a national unity of the 12  sons (tribes) of Israel; but 
this unity was not felt a t  certain periods of disorganization, and the 
idea of including Judah among the sons of Israel could not have 
arisen a t  a time when Israel and Judah were rival kingdoms. Thus 
in the  original text of 11 Sam. xix, 43, the men of Israel claim to be 
the  first-born rather than Judah; cf. also I Chron. v, I sq., where 
Joseph obtains the birthright. Insofar as the traditions can be 
read in the  light of biblical history i t  is evident tha t  they belong to  

different ages and represent different national, tribal or local stand- 
points. 

Re l ig ious  Interests.-Koteworthy is the interest taken in 
sacred sites. Certain places are  distinguished by theophanies o r  b y  
the erection of an altar  (literally "place of sacrificial slaughter"). 
Mizpah in Gilead is the scene of a covenant o r  treaty between 
Jacob and his Aramaean relative commemorated by a pillar 
(lVa~s&balz). It was otherwise known for  an  annual religious 
ceremony, the traditional origin of which is related in the story of 
Jephthah's vow and sacrifice (Judg. xi), and its priests are de- 
nounced by Hosea (v, I ) .  Shechem, the famous city of the Sa- 
maritans ("the foolish nation," Ecclus i, 50, 26),  where Joseph was 
buried (Josh. xxiv, 32), had a sanctuary and a sacred pillar and 
tree. I t  was the scene of the  coronation (a religious ceremony) 
of Abimelech (Judg. ix), and Rehoboam (I Kings xii, I ) .  T h e  
pillar was ascribed to Joshua (Josh. xxiv, 26 seq.), and although 
Jacob set up at  Shechem an "altar," the verb suggests that the original 
object was a pillar (Gen. xxxiii, 20). The first ancestor of Israel, on 
the other hand, is merely associated with a theophany a t  an oracular 
tree (xii, 6 ) .  The Benjamite Bethel was especially famous in Israelite 
religious history. The story tells how Jacob discovered its sanctity 
(it was the gate of heaven), made a covenant with its God, estab- 
lished the sacred pillar and instituted its tithes (xxviii). The proph- 
etess Deborah dwelt under a palm tree near Bethel (Judg. iv, 5 ) ,  and 
her name is also that of the foster mother of Rebekah who was buried 
near Bethei beneath the "oak of weeping" (xxxv, 8). Bochim ("weep- 
ing") elsewhere receives its name when an angel appeared to the 
Israelites (Judg. ii, I, Septuagint adds Bethel). To the prophets Hosea 
and Amos the cultus of Bethel was heathen and immoral, even though 
it was Yahweh himself who was worshipped there (see BETHEL). 
South of Hebron lay Beersheba, an important centre and place of pil- 
grimage, with a special numen by whom oaths were taken (Amos viii, 
14, see Sept, and cf. the commentaries). Isaac built its altar, and 
Isaac's God guarded Jacob in his journeying (xxxi, 29, xlvi, I ) .  This 
patriarch and his "brother" Ishmael are closely associated with the 
district south of Judah; both are connected with Beer-lahai-roi (xxiv, 
62, Sept. xxv, I I ) ,  whose fountain was the scene of a theophany (xvi). 
Their traditions are thus localized in the district of Kadesh, famous 
in the events of the Exodus (cj. xvi, 14, xxi, 21, xxv, 18, Ex. xv, 2 2 ) .  

Abraham planted a sacred tree at  Beersheba and invoked "the ever- 
lasting God" (xxi, 33). But the patriarch is more closely identified 
with Hebron, which had a sanctuary (cj. I1 Sam. xv, 7 seq.), and an 
altar which he built "unto Yahweh" (xiii, 18). The sacred oak of 
Mamre was famous in the time of Josephus (B. J. iv, 9, 7 1 ,  it was 
later a haunt of "angels" (Sozomen), and Constantine was obliged to 
put down the heathenish cultus. The place still has its holy tree. 
Beneath the oak there appeared the three divine beings, and in the 
cave of Machpelah the illustrious ancestor and his wife were buried. 
There is a distinct tendency to emphasize the importance oi Hebron. 
Taken from primitive giants by the non-Israelite clan Caleb ( q . v . ) ,  
it is predominant in the patriarchal traditions. Jacob leaves his dying 
father at  Beersheba (xxviii, IO),  but according to the latest source he 
returns to him at  Hebron (xxxv, 27), and there, north of Beersheba, 
he continues to live (xxxvii, 14, xlvi, 1-5). The cave oi Machpelah 
became the grave of Isaac, Rebekah and Leah (but not Rachel) ; and 
though Jacob appears to be buried beyond the Jordan, it is the latest 
source which places his grave at  Hebron (1, 1-11 and 1 2  seq.). So, in 
still later tradition, all the sons of Jacob with the exception of Joseph 
find their last resting place at  Hebron, and in Jewish prayers ior the 
dead it is besought that their souls may be bound up with those of 
the patriarchs, or that they may go to the cave of Machpelah and 
thence to the Cherubim. The increasing prominence of the old Calebite 
locality is not the least interesting phase in the comparative study of 
the patriarchal traditions. 

The association of the ancestors of Israel with certain sites is a 
feature tvhich finds analogies even in modern Palestine. There are old 
centres of cult which have never lost the veneration of the people; 
the shrines are known as the tombs of saints or welis (patrons) with 
such orthodox names as St. George, Elijah, etc. Traditions justify the 
reputation ior sanctity, and not only are similar stories told of distinct 
figures, but there are varying traditions of a single figure. Genesis 
preserves a selection of traditions relating to a few oi the old Pales- 
tinian centres of cult. We cannot suppose that these first gained their 
sacred character in the pre-Mosaic 'Lpatriarchal" age; there is in any 
case the obvious difficulty of bridging the gap between the descent 
into Egypt and the Exodus; and it is clear that when the Israelites 
entered Palestine they came among a people whose religion, tradition 
and thought were fully established. I t  is only in accordance with 
analogy if stories were current in Israel oi the institution of the sacred 
places, and closer study shows that we do not preserve the original 
version of these traditions. 

A venerated tree in modern Palestine will owe its sanctity to some 
tradition, associating it, it may be, with some saint; the Israelites in 
their turn held the belief that the sacred tree at  Hebron was one be- 
neath which their first ancestor sat when three divine beings revealed 
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themselves to him. But it is noteworthy that Yahweh alone is now 
prominent; the tradition has been revised, apparently in writing, and, 
later, the author of Jubilees (xvi) ignores the triad. At Beer-lahai- 
roi an El ("god") appeared to Hagar, whence the name of her child 
Ishmael; but the writer prefers the unambiguous proper name Yah- 
weh, and, what is more, the divine being is now Yahweh's angel- 
the Almighty's subordinate (xvi). The older traits show themselves 
partly in the manifestation of various Els, and partly in the cruder 
anthropomorphism of the earlier sources. Later hands have by no 
means eliminated or modified them altogether, and in xxxi, 53, one can 
still perceive that the present text has endeavoured to obscure the 
older belief that the God of .4braham was not the God of his "brother" 
Nahor (see the commentaries). The sacred pillar erected by Jacob at 
Bethel was solemnly anointed with oil, and it (and not the place) was 
regarded as the abode of the Deity (xxviii, 18. 22). This agrees with 
all that is known of stone cults. but it is quite obvious that this in- 
teresting example of popular belief is Ear below the religious ideas of 
the writer of the chapter in its present form. There were many places 
where it could be said that Yahweh had recorded his name and would 
bless his worshippers (Ex. xx, 24) .  They were abhorrent to the ad- 
vanced ethical teaching of prophets and of those imbued with the 
spirit of Deuteronomy ( c f .  I1 Kings xviii, 4 with v .  22), and it is patent 
from Jeremiah, Ezekiel and Is. lvi-lxvi that even at a late date opinion 
varied as to how Yahweh was to be served. I t  is significant, therefore, 
that the narratives in Genesis (apart from P) reflect a certain tolerant 
attitude; there is much that is contrary to prophetical thought, but 
even the latest compilers have not obliterated all features that, from a 
strict standpoint, could appear distasteful. Although the priestly 
source shows how the lore could be reshaped, and Jubilees represents 
later efforts along similar lines, i t  is evident that for ordinary readers 
the patriarchal traditions could not be presented in an entirely new 
form, and that to achieve their aims the writers could not be at  direct 
variance with current thought. 

S o u t h e r n  Interests.- There is relatively little tradition from 
north Israel; Beersheba, Beer-lahai-roi and Hebron are more prom- 
inent than even Bethel or Shechem, and there are no stories of Gilgal, 
Shiloh or Dan. Yet in the nature of the case there must have been a 
great store of local tradition accessible to some writers and at some 
periods. Interest is taken not in Phoenicia, Damascus or the northern 
tribes, but in the east and south, in Gilead, Ammon, Moab and Ish- 
mael. Particular attention is paid to Edom and Jacob, and there is 
good evidence for a close relationship between Edomite and allied 
names and those of south Palestine (including Simeon and Judah). 
Especially significant, too, is the interest in traditions which affected 
the south of Palestine, that district which is of importance for the his- 
tory of Israel in the wilderness and of the Levites. I t  is noteworthy 
therefore, that while different peoples had their own theories of their 
earliest history, the first-born of the first human pair is Cain, the 
eponym of the Kenites, and the ancestor of the beginnings of civiliza- 
tion (iv, 17, 2-22), This "Kenite" version had its own view of the 
institution of the worship of Yahweh (iv, 26); it appears to have ig- 
nored the Deluge, and it implies the existence of a fuller corpus of 
written tradition. Elsewhere, in the records of the Exodus, there are 
traces of specific traditions associated with Kadesh, Kenites, Caleb 
and Jerahmeel, and with a movement into Judah, all originally inde- 
pendent of their present context. Like the prominence of the traditions 
of Hebron and its hero Abraham, these features are not fortuitous, 
though the problems they bring cannot be discussed here (see Cauzb. 
Anc. History, ii, 3 j g  sqq., iii, 472 sqq., vi, 185 seq.). 

BIBLIOGR~PRP.-S. R. Driver's commentary ("Westminster Series") 
deals thoroughly with all preliminary problems of criticism, and is the 
best for the ordinary reader ; Dillmann (6th ed., Eng. trans.) is technical, 
Ryle (Cambridge Bible) and Bennett (Centt~rg Bible) more popular. 
Spurrell, Notes on  the Text  oj Genesis, and Ball (in Haupt's Sacred 
Books o f  tlze 0. T . )  appeal to Hebrew students. Addis, Docunzents of 
the Hexateuch, Carpenter and Harford-Battersby, TIze Hexateuch, and 
C. F .  Kent, Beginnings o f  Hebvew History, are important for the lit- 
erary analysis. J. Wellhausen's sketch in his Proleg. to Hist. o f  Israel 
(Eng. trans., pp. 2 59-342) is admirable, as also is the general introduc- 
tion (trans. by W. H. Carruth, 1907) to Gunkel's commentary. Fuller 
bibliographical information mill be found in the works already men- 
tioned, in the articles in the Ency.  Bib. (G. F .  Moore) and Hastings' 
Dict. (G. A. Smith), and in the volume by J. Skinner in the "Inter- 
national Critical Series." (S. A. C.) 

GENET, EDMOND CHARLES (1763-1834), French min- 
ister plenipotentiary ' to  the United States in 1793, mas born on 
Jan. 8, 1763, a t  Versailles. H e  was for a time attached to  the em- 
bassy a t  Berlin and later to  the embassy a t  Vienna; and a t  the age 
of 18, following his father's death, succeeded him as secretary 
interpreter a t  the  ministry of foreign affairs. I n  1787 he was 
sent to  the embassy a t  St .  Petersburg where he remained un- 
til July 1792, when his liberal views made him persona n o n  grata. 
After a brief s tay  in Paris. where he  came more fully under the  
influence of the  Revolution, "citizen" Genet was sent as French 
minister to  the congress of the United States. H e  was assuming 
a position which would require much tact, but his impetuous 

nature, combined with t he  ovations accorded him b y  the  
Democratic-Republicans, led him into misjudging public opinion 
regarding U.S. neutrality. His  activities in instigating military 
operations against the Spanish possessions of Florida and Louisiana 
and against Canada. the  fitting out of privateers in U.S. ports, his 
acrimonious debates mith the federal government and his caustic 
attacks on the president demonstrate conclusively his lack of 
diplomacy. Genet's threat  t o  override the  executive b y  appeal- 
ing to  the people caused ivashington to  ask the French republic 
to  recall its representative. His  successor, "citizen" Fauchet, 
brought orders to arrest him and send him back to France for trial, 
but Washington refused to  permit the extradition. H e  subse- 
quently became a naturalized U.S. citizen. I n  1794 he  married 
Cornelia Tappen Clinton, daughter of the governor of New York 
and in 1814, four years after the death of his first wife, married 
Martha Brandon Osgood, daughter of the first postmaster general. 
H e  died on JuIy 14. 1834. 

B I B L I O G R A P H Y . - . ~ ~ ~ ~ ~ C ~ ~  Historical Association, Refiort 1896, 1897; 
G. Bathe, Citizen Gezet ,  Diplonzat and Observer (1946) ; M .  Min- 
nigerode, Jeoerson, Friend o f  France, 1793: the Career o f  Ednzond 
Charles Genet (Sew York, London, ':928) ; Miss. Valley Historical 
Reviem, vol. 6 (1919) ; F. J. Turner, Genet's Attack on La and the 
Floridas," American Historical Review, 3 650-671 (JuIy 1898). 

GENET, a catlike mammal belonging to  the family Viverridae 
( s e e  CARNIVORA),  found chiefly in Africa. The  common genet 
( G e n e t t a  genet ta)  occurs throughout Africa and also in southern 

GENET ( G E N E T T A  S E R V A L I N A )  OF 
THE CONGO, AFRICA 

Europe and Palestine; i t  is about 
the size of a cat, but  more slen- 
der and longer of leg. T h e  fu r  
is dark gray. thickly spotted mith 
black and having a dark streak 
along the back, while the  tail, 
which is nearly as  long as the  
body, is ringed with black and 
white. I t  frequents the  banks of 
streams and feeds on small mam- 
mals and birds. I t  differs f rom 
the true civets in tha t  the  anal 

pouch is a mere depression and contains only a faint  trace of 
the characteristic odour of the  former. (J  E. H L. )  

GENETICS, the  scientific study of heredity and variation, 
was so named by bvilliam Bateson in 1906. although i ts  origins 
trace to the discovery b y  Johann Gregor Mendel (9.v.) (1866) 
of the  first general laws of heredity. T h e  experiments of Mendel, 
which lay unremarked b y  biologists until 1900, gave the  first indi- 
cation tha t  an  organization of living elements. the genes, con- 
stitutes the  main transmission mechanism of heredity by which the  
generations of sexually reproducing organisms are connected. Fol- 
lowing the experimental proof that  genes are subelements within 
the visible system of chromosomes within the nucleus of each 
cell, including the sex cells (egg and sperm) through which the  
chromosomes ~ q i t h  their genes pass to  descendants, genetics could 
be more simply defined as the  study of the gene in reproduction, 
heredity, development and evolution. The  activities of the genes 
in these several processes may best be understood b y  considering 
them under three headings, which represent not divisions of the  
science, since all a re  concerned with the nature and activity of 
genes, but rather facets of gene activity in the processes of hered- 
ity, development and evolution. 

Under Transnzission Genetics ,  below. nil1 be found a description 
of the mechanism of heredity, evidence for the existence and 
spatial arrangement of genes in the living cell, Mendel's first 
principles of segregation and independent assortment of genes, 
linkage of genes in groups each corresponding to  a pair of chromo- 
somes, linear arrangement of the genes in each linkage group, 
trmsmission of genes in the sex chromosomes with consequent 
proof of the genetic determination of sex, and the ways in which 
genes reproduce. giving rise to  a continuous succession of like 
elements and occasionally to  new gene forms by mutation.  

Under Pfzysiological Genetics  (sometimes called phenogenetics 
or developmental genetics) the causal relations will be  discussed 
which connect particular genes o r  systems of genes (genotypes) 
with the  effects produced on the  characters of the  mature  o r  
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embryonic individual. This division is essentially a study of the 
gene in the processes of life. 

Under Evolutionary Genetics will be treated the forces which 
play upon the arrays of genes as they are transmitted and func- 
tion in successive populations of animals or plants, leading to 
evolutionary changes. The understanding of this historical process 
is based upon the principles of population genetics. 

Finally the applications of genetics in forms of special inter- 
est to man (human genetics, medical genetics, genetics of micro- 
organisms, genetics of crop plants and of domestic animals) will 
be pointed out. 

GENERAL VIEWS 

Before dealing with any of these special features of genetics, 
i t  is necessary to have a clear view of certain general principles 
and assumptions which underlie the whole subject. The most 
important of these is the meaning of the terms heredity and hered- 
itary. itre may start from the fact that all organisms, considered 
as individuals or as populations distribute'd in space or in time, 
represent the outcomes of interaction between factors intrinsic 
to the organism and factors external to it. The usual way of 
stating this is to say that any individual is a joint product of 
his heredity and his environment. The intrinsic factors consist 
of an assemblage of genes derived from the parents. In cross- 
breeding populations like man, most higher animals and plants 
such as maize, every individual gets a unique assemblage derived 
from ancestors who are largely unrelated or distantly related, 
although some part of the system of genes which he inherits are 
those which he shares with all members of his species (since de- 
rived from a common ancestry) and by virtue of which he develops 
the distinguishing marks of his species. This array of genes which 
each individual receives is known as his "genotype." The same 
array of genes may produce different characters if the individuals 
carrying them develop in different environments. Thus the ex- 
pression of a genotype which produces diabetes in the absence of 
insulin treatments fails to do so when regular injections of insulin 
become a part of his environment. 

The sum total of the physical and behavioural characters of an 
individual is known as his "phenotype." The phenotype is, on 
the above view, the outcome of the interplay between the genotype 
and the environments in which development occurs. The genes 
appear to act as the regulators or modulators of this interplay. 
Each individual's response to his environment is thus determined 
by his genotype, but obviously not irrevocably or without some 
latitude in the range of responses. The range (or norm of reac- 
tion) varies with the character under consideration and may in 
some cases be very wide, as in the case of size, in which the same 
genotype may result in small size if some essential food require- 
ment is withheld, or in much greater size if all essentials for maxi- 
mum growth are freely available. On the other hand, a genotype 
which includes a gene or genes for dwarf size can respond within 
narrower limits unless the particular metabolic limitations due to 
the gene can be discovered and made good by special diet or other 
treatment. I t  is from such considerations that the general prin- 
ciple is derived which states that what is inherited is the poten- 
tiality of response during development to a range of environmental 
conditions. Heredity is thus to be viewed as the transmission of 
patterns of development. I t  is a corollary of this rule that all 
structures and functions of living organisms are inherited, and that 
all, in greater or lesser degree, are responsive to their environ- 
ments. One task of genetics is thus to elucidate the relationships 
between genotypes and phenotypes. Results of studies directed to 
this end will be discussed further under Physiological Genetics. 

A second important general view arises from considering the 
origins of hereditary variety. Variations in general are depar- 
tures from the common or normal characteristics of the species. 
They may arise from encounters of the usual or established geno- 
types with new or unusual conditions, but if they are to add some- 
thing which is both novel and hereditary in the above sense, they 
must involve new, transmissible modes or levels of response to 
the environments of the species, since in the course of sexual 
reproduction over many generations, the existing genes will be 

shuffled and reshuffled so that all possible genotypes and the re- 
sponses that they make possible will have been exposed to a 
variety of environments. 

A new potentiality will in general arise only when a new genotype 
arises and this will depend upon the occurrence of a new form 
of one or more genes. The change in the form of a gene, as de- 
duced from its changed effects, is known as mutation and will be 
discussed under Evolutionary Genetics. I t  is this event which 
makes new gene forms available for recombination into a variety 
of genotypes, which may subsequently be winnowed by the en- 
vironment in the process known as natural selection. Mutation 
and natural selection are the essential factors of evolution. 

TRANSMISSION GENETICS 

T h e  First Law of Mendel.-The rules by which genes are 
transmitted to descendants all relate to the behaviour of these ele- 
ments during reproduction. The system, revealed mainly since 
1900 by breeding experiments combined with studies of the cell 
and its parts (cytology, q.v.), is referred to as the mechanism of 
heredity. The existence of this system was first indicated by 
Mendel's experiments (1856-65; published 1866). He collected 
from seedsmen varieties of the garden pea (Pisum sativum) differ- 
ing in colour of flowers, height, form and colour of seeds and other 
sharply different characters which occur in alternative forms (such 
as white or coloured flowers) in different races. Each of these 
alternative forms bred true to its own type, and since the pea 
plant reproduced by self-fertilization, it could be assumed that 
all the descendants of a single plant (known as a pure line) re- 
ceive the same heredity and exhibit only the variations due to 
variable environmental factors such as temperature, amount of 
water, fertilizer, etc. In crosses between different pure lines, 
however, Mendel found that the first generation plants (known as 
F,) showed the alternative character or characters of only one 
of the parents, whereas when the F, plants produced seed by self- 
fertilization some of the plants of the second generation (known 
as Fa) showed one of the alternative characters (such as coloured 
flowers) while other plants showed the other alternative (white 
flowers). When the numbers of plants of the two types in F, were 
counted in large experimental populations it was found that about 
three-fourths of them showed the alternative character of one 
grandparent while one-fourth of them showed the alternative char- 
acter of the other grandparent. Mendel's actual results for the 
seven pairs of alternatives which he studied are shoan in Table I. 

TABLE I.-F2 Results for Seven Alternative Characters (Mendel) 

Characters / ~ t n u f u r e  1 ~ r o ~ e r t ~  / 1 Ratio / 
Dominant I Recessive 

. . 
2i4 white 

428 green 152 yellow 2.82:1 
651 axial 

277  dwarf 

Seed . . / Form 1 5,474 round 
Reserve matkrial 

in cotyledons . Colour 6,022 yellow 
Seed-coats . . Form 882 inflated 

The essential feature of these results was the proof of the ex- 
istence of sharp discontinuous alternatives in inheritance, and 
of the particulate character of the hereditary material. Although 
the alternatives were revealed by the discontinuous, differentiat- 
ing characters which could be observed in the plants at the end 
of development, Mendel's great contribution was to show that the 
essential discontinuity was in the invisible elements contained 
in the reproductive cells, ovum and pollen grain, or, as we shall 
subsequently refer to them, in the single pairs of cells, egg and 
sperm, "gametes," which unite at fertilization to form the new 
individual. He did this by showing, in further breeding of the 
F, plants, that the three-fourths of them which externally re- 
sembled one grandparent actually consisted of two genetically 
different kinds of individuals of which one duplicated the be- 
haviour of the grandparental pure line by producing only progeny 
like itself, while the other resembled the F1 by producing both 

1,850 wrinkled 2,962 

2,001 green 3.01 :I 
z m  ivrinkled / z , a r : ~  / 
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of the altemative grandparental forms. If we represent the es- 
sential entities of inheritance by alternative forms of the same 
letter, we may symbolize the whole experiment as in Table 11. 

TABLE 11.-Representation of Mendel's Experiment 
Parental generation Px . . . . 
Gametes of PI . 
First filial generatioh (hihrid) F1' 

, I A----+A 
Gametes (sex cells) of A (with random / combinations a t  fertilization) >C I 

a - - + a  
Second filial generation F2 . . . . 

/ X I A a l  Y" 
Third filial generation Fs . . , . X A A  X A a  Yiaa all aa 

The assumptions involved in the representation are: 
I. Each element of heredity (now called gene) exists in altema- 

tive forms called alleles. Where the parents have the same allelic 
form of the gene (technically known as being homozygous for 
this form, or as homozygotes AA, aa), this form is transmitted in 
each gamete to each offspring. Where a parent contains two dif- 
ferent alleles, such as A and a, each gamete receives, by chance, 
either one or the other but never both, so that half of the gametes 
transmit A and half a. 

2. Each union of a male gamete with a female gamete is at 
random with respect to the allele which it contains; which is to 
say that where the parents form two different kinds of gametes 
with respect to A, all combinations, AA, Aa, aA and aa, are equally 
frequent. 

These assumptions have been validated, since 1900. by observa- 
tions of this process in all forms of life from bacteria and other 
fungi through green plants to higher animals including man. The 
principle involved is known as the first law of Mendel, or the 
principle of segregation, since its essential feature is the sepa- 
ration or segregation of alternative forms (alleles) of a gene into 
different sex cells (gametes). In the period before its general 
applicability was recognized, the operation of this system and the 
second, less general, rule discovered by Mendel was known as 
Mendelism. 

T h e  Second "Law" of Mendel.-By observing the results of 
crossing pairs of pure parents differing in two sets of altemative 
characters at the same time (such as parents homozygous for 
coloured flowers and tall growth crossed with parents homozygous 
for white flowers and dwarf growth), Mendel showed that each pair 
of alleles behaved as though independent in inheritance of each 
other pair. Thus parents AABB X aabb or AAbb X aaBB produce 
F1 offspring AaBb. These produce gametes AB, Ab, aB and ab in 
equal numbers, and random union among these produces the array 
of genotypes shown in Table 111. 

TABLE 111.-llfendel's Second "Law" 

Sperms 
Eggs 

Ab aB ab 

AB. . . , , *ARB / AABb 1 AaBR 1 AaBb 

A b .  . . , , . AaBb Ahhb AaBb Aahb 

aB . . . . . . 1 AaBB AaBb a a B 1  iaBb 1 
a h .  . . . . . i AaRb Xahh i aaBh aabb 

If a single allele A is sufficient to produce the character A (say 
coloured flowers) and a single allele B results in the character B 
(say tall growth) as Mendel found, then the F, from the above 
cross should consist of phenotypes as follows: 9/16 AB (bold face), 
3/ 16 Xb (Roman face), 31 16 aB (Roman), and 1/16 nab b (italic). 
The resemblance of the actual proportions found by Mendel in Fz 
to those expected on the above assumptions was sufficiently close 
to validate the above theory. 

This is known as the principle of independent assortment of 
allele pairs; its essential feature is that segregation of one pair 
of alleles is independent of the segregat~on of other pairs, all pos- 
sible combinations being formed at random by this process of re- 
con~hination. If two independent pairs of alleles are observed, 
of which one produces three genotypes such as AA, Aa and aa, the 

other BB, Bb and bb, then the combinations of these should be 
3 X 3 or 9. If a third pair (C-c) is observed at  the same time, 
the numbers of different combinations should again be multiplied 
by 3 to produce 2 7  different genotypes. If n is the number of 
pairs of alleles observed, the number of independently different 
gene combinations (genotypes) should be 3n. For 10 pairs of 
alleles (a small part of the existing number which for most or- 
ganisms is in the thousands) 31° = 59,049 different combinations. 
This is obviously the cause of much of the genotypic variety found 
in crossbreeding species of animals and plants. Its sources trace 
to the occurrence of different forms of the same gene which arise 
by mutation, such as A giving rise to a or vice versa. 

The principle of independent assortment is subject to the im- 
portant limitation that i t  applies only to pairs of alleles belong- 
ing to different linkage groups (see below), that is, to genes located 
in different pairs of chromosomes. Since in man there are 24 
pairs of chromosomes there can be 24 pairs of alleles showing 
independent assortment, and this alone would lead to 324 random 
combinations or genotypes, a very large number indeed. 

Dominance.-One of the "rules" discovered by Mendel turned 
out not to be of general applicability. This was his observation 
that in the case of all seven of the differentiating pairs of char- 
acters which he studied, one of the pair was dominant in the sense 
that it produced its phenotypic effect in the offspring when re- 
ceived from one parent only. Thus AA and Aa individuals showed 
character A, aa indiuiduals character a. We know now that domi- 
nance is not a property of the transmission mechanism by which 
alleles are distributed to gametes and progeny but is affected by 
circumstances which intervene between the origin of the individual 
at fertilization and the time when his characters are observed. 
This is to say, dominance is decided during development. I t  is, 
therefore, discussed under Physiological Genetics. 

L i n k a g e  a n d  Crossing Over  of Genes.-The period immedi- 
ately follou-ing the rediscovery of Mendel's principles (they were 
independently arrived at by three different botanists in 1900 and 
this led to the unearthing of his forgotten publication of 1866) 
saw the confirmation of his genera1 theory by the results of experi- 
ments and observations on a wide variety of animals and plants, 
including man. In the decade 1910--20 several new principles were 
discovered, chiefly through the work of T. H. Morgan and his co- 
workers. C. B. Bridges, A. H. Sturtevant and H. J. Muller. The 
first new principle came to light through the discovery of excep- 
tions to the principle of independent assortment. In  experimental 
breeding of the vinegar fly, Drosophila rnelanogaster, it was found 
that certain genes tended to remain associated in the progeny 
more frequently in the same combinations in which they had been 
present in the parents. Thus parents SSTT X sstt gave rise to  
F ,  progeny ST ,  and those produced gametes ST ,  S T ,  St  and st, 
as assumed by Mendel. but not in equal numbers as called for by 
his theory. The parental combinations ST and st in these cases 
always exceeded the new combinations St and ST.  I n  fact, in male 
heterozygotes ST/s t ,  only ST and st gametes were formed, and 
no recombinations ST or St  at  all. This led to the supposition 
that S and T were linked together in some common element which 
held them in association. In females STlst ,  this association was 
only partial, and the linkage was occasionally broken, so that 
gametes ST and St were occasionally formed. These breaks in 
the linkage revealed by separation of the partners in the gametes 
and progeny were called crossovers, and the process of exchange, 
crossing over. In many animals and plants crossing over occurs 
in both sexes; its failure to occur in male Drosophila was a special 
feature of such species which greatly facilitated the detection of 
four groups of linked genes corresponding to the four pairs of 
chromosomes characteristic of Drosophila, and this led to the 
discovery of a new general principle, the limitation of the linkage 
groups, which states that the number of linkage groups is equal 
to the number of pairs of chromosomes. This has been confirmed 
for many species. Only genes belonging to different linkage groups 
show independent assortment. Members of the same linkage group 
which undergo recombination by crossing over also eventually 
enter into all possible combinations, but this process is retarded, in 
numbers of generations, by the associations between linked genes. 
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A third new principle was discovered when it  was found that 

the frequency of recombination between linked genes was a meas- 
ure of the relative "distance" between genes in the linkage group. 
Linked genes which infrequently recombine by crossing over are 
assumed to be closer together than genes which recombine more 
frequently. By use of these relations, as determined from breed- 
ing experiments, linkage "maps" can be constructed indicating 
the order in which the genes are arranged. The data for Drosophila 
and a number of other species in which many genes can be iden- 
tified and studied together can be reconciled only by assuming 
a linear order so that for adjacent genes, the recombination "dis- 
tance" A-B plus the distance B-C gives the "distance" (per cent 
of recombination) between A and C. This is the principle of linear 
arrangement of the genes in the linkage group. I t  appears to be 
of general application. 

Subsequently, it was found that each linkage map corresponds 
to one particular chromosome and that linkage order expresses the 
actual order of succession of genes in the chromosome. Linkage 
distance also corresponds in a rough way to the actual distance of 
one gene from another in the physical structure of the chromosome, 
although apparent "distance" is affected by local peculiarities of 
structure and function within the chromosome, and by factors 
external to the chromosome (age, temperature, humidity, etc.) 
which influence the likelihood of occurrence of recombination and 
crossing over in different segments along the chromosome (see 
CYTOLOGY). The proof that a chromosome Consists of a linearly 
arranged succession or thread of genes, like beads on a string, 
was greatly facilitated by the discovery that the threads can break 
and recombine, a process that can'be influenced experimentally 
by exposure to radiations, including thermal effects. 

Sex Linkage  a n d  Sex Determination.--In most animals and 
in some plants in which male and female gametes are produced 
by different individuals (separate sexes or dioecism), one of the 
chromosomes is differentiated from the others by carrying a set 
of genes which show sex-linked inheritance, and by having a pre- 
ponderant influence on the determination of sex by affecting the 
development of the primary sex characters (ovary or testis). Con- 
sequences of this difference in the sex chromosomes are seen in the 
development of secondary sex characters (male or female habitus) 
associated with the primary difference. In  man, for example, the 
female has two sex chromosomes, designated as X, while the male 
has one X chromosome (always derived from the mother) and one 
chromosome not exactly equivalent to its X partner which is known 
as the Y chromosome. Half of the spermatozoa, therefore, transmit 
the Y chromosome and half the X chromosome. The transmission 
of these chromosomes is diagrammed below: 

Female XX by male XY 
Gametes X+X fertilization gives XX female 

L 
Y fertilization gives XY male 

The sex-linked genes are borne in the X and pass from mother 
to  both sons and daughters; the genes in the Y chromosomes pass 
only from father to sons. Genes in the X for which no equivalent 
alternatives (alleles) exist in the Y (which contains very few 
active genes) therefore exhibit their full effects in the sons only, 
as in the cases of red-green blindness, haemophilia and a number 
of other sex-linked peculiarities which generally go from mother 
to sons only. 

Many such genes have been mapped in linear fashion in the 
X chromosomes of man and other animals. The X chromosomes 
also carry many othc, genes which influence early development 
to take place either in a female direction (in man and many other 
animals) or in a male direction (in birds and some other animals 
in which the male is XX and the female XY). Ordinarily, this 
early influence is decisive in determining the sex of the individual, 
so that sex appears to be inherited according to the same prin- 
ciple of segregation which governs inheritance generally; but the 
early influence of the sex chromosomes may be modified or even 
reversed by subsequent events in development, such as disease 
or aberrations in other chromosomes (see SEX). 

In  summary, the transmission system of genetics consists of an 
orderly arrangement of genes, or loci, at which elements within 

each chromosome may assume different alternative forms or alleles 
by which they may be identified. Each chromosome consists of 
hundreds or thousands of such loci, depending on size and other 
variables, each capable of mutating to forms having different 
physiological effects. This system is coextensive with the mech- 
anism known as meiosis by which the chromosomes and their ele- 
ments are distributed to the reproductive cells. The principles 
of transmission genetics are, therefore, consequences of the be- 
haviour in reproduction of elementary particles-genes-and the 
integrated systems in which they are organized. 

PHYSIOLOGICAL GENETICS 

After the genes reach the new individual via the transmission 
system, their effects on that individual will be determined by 
three main contingencies. First is the contribution which the 
particular gene makes (or fails to make) to the physiological or 
metabolic processes of the individual; second is the physiological 
effect of the combination of genes or genotype of which the 
particular gene is a part;  third is the set of circumstances, en- 
vironmental and other, which the gene and the genotype encounter 
during development. The effects of a gene on development are 
outcomes of interactions among such influences as these. 

Each gene affects some living process or processes, its several 
forms or alleles having different degrees of effectiveness. Thus 
the process leading to the development of dark pigment (melanin) 
in the hair and skin of vertebrates is dependent upon the condi- 
tion of a gene, one allele of which permits completion of this 
process resulting in normal pigmentation. But if another form 
is present the conversion of a colourless substance, tyrosine, to 
melanin is interrupted at  some point, and defective or no colora- 
tion (such as albinism) results. From studies of microorganisms 
it is known that certain individual genes exert a controlling in- 
fluence on the synthesis of particular organic molecules such as 
amino acids and proteins from simpler compounds. One way in 
which the genes do this is by influencing the rate or efficiency 
of catalytic (enzyme) reactions which promote such processes. 
(See BIOCHEMISTRY.) Other genes produce antigens, molecular 
groupings which have specific relations (reactions) with anti- 
bodies. Genes affecting the blood group status of human beings 
have such effects. The first or primary effects of genes are un- 
known since the effects are recognized by measurement of second- 
ary substances such as pigments or enzymes or antigens. I t  is 
suspected that substances given off by genes during their reproduc- 
tion, or absorbed from the cell during this process, are responsible 
for their specific effects. 

Since the essential feature of heredity is the self-reproduction 
of copies of the parental organisms, a primary question of phys- 
iological genetics concerns the mechanism of the copying process. 
This must require the.self-reproduction or copying of each of the 
elements of heredity. How each element does this is not known 
and the ultimate solution of this problem would involve under- 
standing the physics and chemistry of the synthesis of organic 
molecules in patterns determined by antecedent molecules such 
as genes. On the level of biological observation, however, it can 
be said that a t  each cell division, each gene produces a copy or 
replica of itself out of materials present in the cell. A demon- 
strable result of this is the replication of each chromosome which 
is an organized aggregation of genes in linear order. This opera- 
tion lies at the bottom of all reproduction and of the continuity 
of living substance. 

Some clues as to the copying process are obtained when slight 
imperfections in it occasionally occur. Mutation, the origin of 
a new and different gene form from an antecedent one, may be 
looked upon as due to defective gene copying. If the daughter 
gene is capable of further reproduction, then its changed character 
will be transmitted to its descendants, and a new pattern of develop- 
ment becomes possible, and this may be detected in changed char- 
acters of the embryo or the developed organism. If the defect 
in the daughter gene interferes with its subsequent replication, 
this gene uill not be found in the descendant cells, and this may 
prevent successful development from occurring at  all. and the 
gene and its possessor are lost from the species. Studies of altered 
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functions of particuIar mutated genes consequently provide in- 
formation on the normal processes controlled by those genes. 
These are known to include the synthesis of certain chemical 
groupings such as amino acids, nucleic acids, proteins and carbo- 
hydrates on which living functions depend. 

The products synthesized under the influence of particular genes 
react with each other in complex ways, so that different combina- 
tions of genes have different effects on the cells, thence on the 
individual. One result of the interaction of gene products is 
that under certain conditions, one member of a pair of alternative 
gene forms, such as A, may exert its effect on a character, even 
when the other member is different, such as a. This is the relation 
known as dominance. Thus the normal parents of an albino are 
of genotype Aa, yet are able to carry out the synthesis of pigment 
(melanin) in much the same way as persons with two normal 
genes AA. Albinos aa, with two recessive forms of this gene, are 
unable to carry out this synthesis in a normal way. 

Both the elaboration of gene products and the reactions between 
them are influenced by the amount and kind of nutrients available, 
by heat, light and many other environmental variables. Thus it  
has been repeatedly shown that effects resembling those due to 
change in the form of a gene by mutation can be produced by alter- 
ing the environment. Such imitations of the effects of mutations 
are known as phenocopies. Since the genes and the transmission 
system may remain unchanged after such treatments, the changed 
effects are not transmitted by inheritance. 

Different forms of genes are known which influence key processes 
in the differentiation of the structures of the embryo or adult 
organism. I t  is through such channels that defective forms of 
certain genes lead to absence or abnormality of a part of the body. 
For normal development of the parts to be accomplished certain 
combinations of normal gene forms are required. When any of 
these change by mutation, abnormality may result, which may in 
some cases he corrected by supplying the missing or defective 
substance from the environment. Thus mutation in a gene may 
lead to a defect in a normal process, to cessation of development 
and death. (See HEREDITY.) Such mutant gene forms are known 
as lethals. Occasionally development of such organisms may be 
permitted to proceed under different environmental conditions or 
when the defective gene is combined in a different genotype. 

EVOLUTIONARY GENETICS 

The system by which genes are transmitted and the rules govern- 
ing their physiological effects (which thus influence the kinds 
of structures and functions which the organisms exhibit) are ob- 
viously of primary importance in the historical process by which 
the succession of organisms become adapted to the environments 
in which they live. The principles by which genotypes change and 
adapt are those of population genetics. The elementary steps 
are the origin of new gene forms by mutation and the winnowing 
of the gene forms and combinations by natural selection. 

In  general, a population of crossbreeding animals or plants con- 
stitutes an integrated system (sometimes called a Mendelian popu- 
lation), consisting of a variety of genotypes which reproduces 
itself and remains in equilibrium as long as all effective factors 
remain constant. These factors are those which influence the 
relative frequencies of different gene forms in the population 
referred to as the gene pool. The conditions affecting equilibrium 
are: ( I )  mutation of alleles such as A to a and a to A ;  ( 2 )  migra- 
tion into and out of the population; (3) the size of the population 
and its mating pattern (presence or absence of inbreeding, prefer- 
ential or assortative mating, etc.); (4) selective forces acting on 
the population, tending to affect viability, fecundity and fertility 
of different genotypes. Changes in any one or more of these 
primary factors will give the opportunity for change in the fre- 
quency of one of the alleles relative to the other and thus lead to 
a change in the gene pool of the population. This constitutes 
an evolutionary change. The conditions of maintenance or change 
in the equilibrium are discussed under GENETICS OF POPULA- 
TIONS. 

In general, if mutation occurs more frequently from A to a 
than the reverse, this will create a mutation pressure in favour 

of A and, other conditions being equal, will lead to replace- 
ment of a by A in the population. If more individuals with A enter 
or leave the population this will favour (or oppose) the spread 
of A in that population. If the population is very small. then by 
chance A or a gametes may fail to be included in those passed 
to the next generation. and either A or a will tend toward fixation 
to the exclusion of the other. Change in frequency by such acci- 
dents of sampling is known as random drift. If any genotype 
such as AA tends to leave more offspring by reason of some selec- 
tive advantage, then the alternative genotype such as aa will tend, 
unless balanced by other factors, to be replaced by the more fit 
type. If An is superior to both AA and aa then both alleles A and 
a will tend to be retained in the population even though AA and 
aa are disadvantageous, and an equilibrium between A and a will 
be established, other things being equal. 

Evolutionary changes by one or more of these methods have 
been observed in experimental populations. In nature, most popu- 
lations are of limited size, have some mobility and inhabit environ- 
ments which are subject to spatial and temporal variation. The 
normal state of crossbreeding populations is thus one of flux equi- 
librium among a variety of genotypes, and this is subject to change 
by one or more of the agencies mentioned above. Populations 
reproducing by self-fertilization are subject to somewhat different 
equilibriums, since new mutations ( A  to a, for example) are quickly 
resolved to homozygous states, AA and au, and thus exposed 
promptly to natural selection which preserves the pure lines 
adapted to the given environment. 

Populations reproducing by clonal (asexual) reproduction are 
subject to change by a variety of other factors. Since in the 
latter two methods no intercrossing and, hence, no recombina- 
tion of genes is possible, the populations are likely to be more 
fixed in special environments and lack the plasticity associated 
with bisexual reproduction. (See also EVOLUTION, ORGANIC; 
GENETICS O F  POP~LATIONS ; SELECTION.) 

APPLICATIONS OF GENETICS 

Although the principles of genetics appear to be coextensive 
with living matter, their consequences assume human or economic 
values which vary with different forms of life. Thus human ge- 
netics is especially concerned with the interplay of hereditary and 
environmental factors in determining the physical and mental char- 
acters of man, mith the effects of heredity on diseases, abnormal- 
ities and special abilities, with the biological differentiation of 
interbreeding groups of man, such as races or subgroups separated 
by geographical or cultural factors such as language, religion or 
tradition. 

Medical genetics is especially concerned with the influence 
of heredity on conditions of medical importance, and eu- 
genics ( 9 . v . )  with means for the eradication of deleterious 
genes and for the improvement of human genotypes. Animal 
breeding and plant breeding utilize genetic principles in programs 
for improvement of livestock and useful plants. Genetics of micro- 
organisms (bacterial genetics. genetics of fungi, of viruses and of 
protozoa) has assumed special importance both as an applied 
science concerned with control of pathogenic and parasitic forms, 
and with the utilization of microorganisms in fermentation, pro- 
duction of antibiotics and of food factors, and also as an avenue 
of approach to the understanding of such fundamental processes 
as mutation and the manner of effect of genes on metabolic proc- 
esses, since these are more accessible to study in organisms with 
less complicated life cycles. 

BIBLIOGRAPHY.-E. W. Sinnott, L. C. Dunn and T. Dobzhansky, 
Principles o f  Genetics, 4th ed. (Xeu, York, London, 1950) (contains 
Mendel's original paper of 1866); T. H. Morgan, The Theory of the 
Gene (New Haven, Conn., London, 1928) ; L C. Dunn (ed.), Genetics 
in the 20th Century (New York, London. 1951) ; C. Stern, P1;inciples 
o f  Human Genetics (San Francisco, 1949; London, 1951) ; T. Dobzhan- 
sky, Genetics and the Origin o f  Species (New York, 1951; London, 
rgsz). (L. C. D.) 

GENETICS OF POPULATIONS. Many of the pioneer 
geneticists to whom is due the extraordinary development of 
knowledge of heredity after 1900 entered the field because of in- 
terest in the theory of evolution or in practical problems of 
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animal and plant breeding. I t  seemed to them that the simple 
rules that were found for the heredity of many conspicuous varia- 
tions, and the parallel behaviour of the threadlike chromosomes, 
visible in the nuclei of cells, provided keys that would rapidly 
reveal the solutions of their problems. To some extent their ex- 
pectations were directly realized. But the harmonious combina- 
tion of many subtle differences by which one species usually 
differs from its closest allies, and which similarly characterizes a 
successful strain of livestock or crop plant, continued to present 
difficult problems. 

I t  became necessary to consider the statistical properties of 
populations in which many genetic differences are present simul- 
taneously as the cumulative result of past mutation and recom- 
bination. 

The reader must be referred to the articles HEREDITY; GENE; 
and GENETICS for presentation of the principles upon which the 
intelligibility of the following discussion rests. 

G e n e  Frequency.-The basic concept of the genetics of popu- 
lations is that of gene frequency. Let A1 represent a particular 
autosomal gene andAz its array of alleles. Let (~mA1Al+ymAiAz+ 
zmA2Az) represent the array of genotypes and their relative fre- 
quencies (x,+y,+z,=~) in mature males and assume a simi- 
lar array with subscript f in mature females. The frequencies of 
gene A1 in gametes of males and females respectively may be 
written: qm= [xm+ ( + ) y m ] ,  qf  = [xf + (4)yf-j. Since there is equal 
inheritance of autosomal genes from both parents, the gene fre- 
quencies become the same in males and females in the next gen- 
eration. In  symbols, q m = q f  = ($) (q'm+q'f), using primes to 
designate the preceding generation. I n  general we may write 
q =  (4) (q,+qr) as the effective gene frequency of a population, 
irrespective of the absolute numbers of males and females. I t  is 
obvious from the symmetry of the Mendelian mechanism, and 
the absence of any contaminating influence of alleles on each 
other in heterozygotes, that gene frequencies tend to remain con- 
stant in populations (q = 9'). 

I n  the important special case of sex-linked genes, one sex (to 
be  taken as male in what follows) has only one chromosome 
(transmitted to half the gametes) that carries the locus in ques- 
tion, while the other sex has the usual pair. As males inherit 
such genes only from their mothers, while females inherit equally 
from both parents, qm=q'f, qf = (4) (q'm+q't). The effective 
gene frequency of the population is here q =  (A)  (qm+2qf) = 
(a) (q',+ z ~ ' ~ )  = q'. While the frequencies of sex-linked genes 
tend to remain the same generation after generation in the popu- 
lation as a whole, the frequencies in the males and females sep- 
arately do not come to immediate equilibrium. There are rapidly 
damped oscillations about the mean, (qm-q) = (-4) ( d m - 6 ) .  
I n  polyploids, also, the frequencies of the various genotypes ( e .g . ,  
AIAIAIA1, AIA~AIAo, AIAIAzAz, A1A2A2A2 and AzA~AzA~ in a tetra- 
ploid) approach equilibrium only gradually, while gene frequency 
tends to remain constant. 

Departures from random mating do not affect gene frequencies, 
provided that all genotypes contribute proportionately to the next 
generation. The frequencies of genotypes are, however, affected. 
Thus the random union of the array of sperms [ q A ~ + ( ~ - q ) A z l  
with a similar array of eggs produces a population with the geno- 
typic array qZA1A1+2q(r -q)AIAz+ ( I  - Q ) ~ A Z A ~ ,  which is stable 
in large populations as long as mating continues at  random. But 
if the system of mating is changed to universal self-fertilization, 
the homozygotes, AlAl and AzA2, produce only their own kind 
while the heterozygotes, A1A2, produce 25% of each of the homo- 
zygous classes and only 50% of their own kind. With a 50% 
reduction in the frequency of heterozygotes in each generation it 
requlres only a small number of generations to convert the popu- 
lation practically wholly into a mixture of homozygous lines 
[qAIA1+(~-q)AzAz]. Gene frequency has not changed but the 
aspect of the population has changed enormously. Recessives that 
are manifested in only 0.01% of the individuals of the random 
breci population become fixed in 1 %  of the inbred lines. Random 
mating would, however, immediately restore the initial genotypic 
composition (assuming, of course, that there has been no se- 
lection). 

The tendency toward indefinite persistence of variability under 
random mating and its rapid elimination within each closely in- 
bred line, shown above to be immediate consequences of the 
Mendelian mechanism, are not expected under blending heredity, 
under which variability should fall off 50% in every generation 
of random mating unless replenished by mutation at  this enor- 
mous rate. Comparative data from random bred and inbred lines, 
and from crosses between inbred lines, indicate the practical 
universality of Mendelian heredity. 

The extension of these principles to systems of multiple alleles 
is obvious. Under random mating, the frequencies of genotypes 
are given by the appropriate terms in the expansion of the square 
of the gene array, (ZlqiAi)'. 

Recombination.-We must next consider the frequencies of 
combinations of genes at  different loci. Suppose that a popula- 
tion produces gametes with combinations of alleles at  the A and 
B loci in the array [ W A I B ~ + X A I B Z + ~ A Z B I + ~ A ~ B Z ]  .Let c, and c+ 
be the frequencies of recombination in the reduction division in 
eggs and sperms respectively, with c the unweighted average. The 
quantity D(=wz-xy) is a measure of the departure from ran- 
dom combination. This falls off a t  the rate c per generation un- 
der random mating. T h u s  if A and B are in different chromo- 
somes, D is halved in every generation. With 1% crossing over 
it is halved every 69 generations. Randomness of combination is 
not only approached with respect to any two loci, i t  is approached 
with respect to all loci simultaneously. I t  is sometimes suggested 
that a correlation between two characters in a population may 
be due to genetic linkage. This may be true in a population that 
has arisen recently from a mixture of two strains that differ in 
both respects but there can be no appreciable correlation of this 
sort in a population that has bred within itself a t  random for 
many generations unless linkage is complete or the approach to 
random combination is hampered by severe selection. 

The most probable genotypic frequencies under long continued 
random mating are given by the appropriate terms in the expan- 

sion of f i  Aii] where Aii is used for the j'th of k 
i= 1 

alleles at  the i'th of n loci and qii is used for its frequency. 
Actually all potential genotypes cannot be realized in a finite 
population. With only 4 alleles (10 combinations) a t  each of 
only IOO loci, the number of potential genotypes is the incon- 
ceivably great number lolOO. A very limited number of muta- 
tions thus provides a virtually infinite field of potential variability. 
I t  is probable that no two individuals in a species with exclusive 
sexual reproduction ever have exactly the same genetic con- 
stitution. 

Systematic Changes in Gene  Frequency.-The immediate 
causes of change of gene frequency may be grouped into three 
categories by degree of determinacy. ( I )  Systematic processes 
(wholly determinate in principle) include recurrent mutation, re- 
current immigration and selection (a comprehensive term for all 
modes of disproportionate contribution by genotypes to following 
generations). (2) Random processes (determinate only in vari- 
ance) include the effects of fluctuations in the coefficients describ- 
ing the systematic processes, and also those of accidents of 
sampling. (3) Unique events such as a nonrecurrent mutation, a 
unique hybridization or a unique selective incident. 

Recurrent mutation, immigration and selection exert directed 
pressures on each gene frequency. The rate of change per gen- 
eration due to these will be symbolized by h q .  Random proc- 
esses give rise to undirected changes in gene frequency that may 
be symbolized by 6q. There may be a question whether gene 
mutations are ever more than superficially recurrent. I n  the case 
of structural mutations, which usually involve two chromosome 
breaks, exact recurrence must certainly be a very rare event. 
Nonrecurrent mutation is undirected, but in a different sense 
from the accidents of sampling. The former extends the number 
of alleles at  the expense of a very slight reduction in the fre- 
quency of those already present, while the latter produces random 
changes within the group present. 

Recurrent mutation from Al to  Az a t  the rate u per genera- 
tion with reversal a t  the rate v per generation obviously tends to 
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change the frequency of A1 at  the net rate Aq= V(I-q) -uq. 
There is equilibrium, in the absence of other factors of change, 
at the value [= v/(u+v). If, however, AZ represents an array 
of multiple alleles of d l ,  v is the weighted average of the rates 
of mutation from these to A1 and is thus a function of their vary- 
ing frequencies. If all mutations are unique, v=o.  

The effect of immigration depends on the extent (m) to which 
the immigrants displace the native population in each generation 
and on the difference between the gene frequency (qI) of the im- 
migrants and that of the natives (q) .  Aq=m(qI-q) .  The 
theory of immigration pressure may be identified with that of 
mutation pressure in the case of two alleles by substituting mql 
for v and v t ( ~ - q ~ )  for U. 

The effect of selection on gene frequency depends on the fre- 
quencies (f) of the genotypes and their selective values (w), de- 
fined as the net rates of reproduction per generation on taking 
account of mortality, emigration, rates of attainment of maturity, 
duration of reproductive period, success in mating and fecundity. 
Letting ?e, (= Bwf) be the average selective value for the whole 
population and El  that for gene A1 (giving all combinations 
which involve AIAl full weight and those involving heterozygosis 
of A1 half weight), the frequency ql becomes qlG1/G in the 
next generation and we may write Aql=ql(Gl-G)/E as the 
general expression for selection pressure. 

Some of the special cases are instructive. We shall assume 
random mating and consider a pair of alleles with mean selective 
values wll for AlA1, wlz for A1A2, and w22 for A2Az, and let q be 
the frequency of AI. I t  may easily be verified that under these 
conditions Aq = q(r -q)[w~lq+wlz(~ - 2q) -WZ~(I  -q)]/G, which 

df may be written in the form Aq=q(1-~)Bw-/2Z, If the are 
da 

dZ - 
constants this reduces to  Aq= q(1 -q)-/2w. 

du 
Assume that  AlAl has the selective disadvantage s relative t o  

the heterozygote, and A2Az the selective advantage t over the 
latter, (wll= r -s,w12= I , W ~ L =  ~ + t ) .  Then A q = q ( ~  -q)[q(t-s) - 
t ] / &  An unfavourable gene may be maintained in the population 
by recurrent mutation. If A,  is semidominant ( s = t ) ,  the net 
pressure may be represented approximately by Aq=v(~-q)-  
sq( l  -q), with equilibrium a t  G=v/s. If recessive (t= o), we have 
Aq = V(I -4) -sq2(1- q) , approximately, with equilibrium a t  
G= G, much higher than for a more or less dominant gene with 
the same values of v and s (see fig. I).  

The  net effects of selection and immigration can be investigated 
similarly. I n  a population in which s (case of semidominance) is 
smaller than m, local differences in conditions of selection are 
largely swamped by crossbreeding (c = qr- (s/m)q1(1 - q ~ )  , ap- 
proximately). Local selection dominates the situation, however, 
if s is larger than m,  G=mq~/s, approximately, in localities in 
which selection is adverse. 

Two alleles may both be kept a t  high frequencies if the hetero- 
zygote has a n  advantage over both homozygotes. Letting 
wll= I-sl, w12= I , wZ2= I-s2 Aq= -q(~-q)(q-i) ,  approxim- 
ately, where $=sz/(sl+sz). If there are multiple alleles, and all 
heterozygotes have the same selective value, w,,= I, while all 
homozygotes are selected against, wit= I-si, Aq,= q , [ ~  --s,qi- 
GI/%. Thus slil = s2c2 etc., 'I,= ( I / s , ) /~( I / s ) .  Each allele is 
maintained a t  a frequency inversely proportional to the selective 
disadvantage of its homozygote relative t o  the heterozygotes. 
There is reason t o  believe t h a t  complementary effects of alleles, 
somewhat of this sort, are not uncommon. 

This is not, however, the only mechanism by which two or 
more alleles may all be maintained a t  high frequencies within a 
random breeding population. The territory occupied by the 
population may contain diverse ecological niches for each of 
which one allele is superior to  the others. Each allele is favoured 
when rare, but  selected against when abundant, assuming that  
the individuals that carry i t  can exercise some choice of abode. 
Suppose that  wll= I+S-tq, w12= I, wz2= I -s+tq. The hetero- 
zygote is always exactly intermediate but Aq= q(r -q) (s-tq)/G, 
giving stable equilibrium a t  i=s / t .  Multiple alleles may, of 

course, more easily be kept a t  high frequencies in a heterogeneous 
territory in which the effects of different local conditions of selec- 
tion are not swamped by too much crossbreeding. 

If selective values are constant, selection tends t o  drive the 
gene frequencies to a set of values at  which the reproductive rate 
of the population as a whole is a t  a peak. This may not be true 
where the selective values are, as in the preceding case, functions 
of the frequency of the gene in question. As a more striking 
example, consider a case in which a t  all times A2A2 has a selective 
advantage s over AlA2 and 2s over AIA1. B u t  assume on the 
other hand that  increase in the frequency (q) of A1 has a favour- 
able effect (term a+bq) on the rate of increase of all individuals in 
the population through'some product or activity of those tha t  
carry it. w11= (a+bq)(x-s), wlz= (a+bq), W Z ~ =  (a+bq) (~+s) .  
I n  the formula for Aq in a random breeding population any factor 
such as (a+bq) that  is common to all w's, cancels leaving the 
result the same as if there were no such term. Thus a gene with 
effects that are of advantage to the population but disadvan- 
tageous to individuals cannot be fixed by selection within the 
group. I t  may be fixed, however, by intergroup selection in a 
population divided into small partially isolated groups. 

So far we have disregarded the effects of other series of genes 
that  may interact with the one under consideration. But  selec- 
tion applies to  the organism as a whole (or to  a group of organ- 
isms), not to  separate genes. Most characters are affected by 
many genes and since the best-adapted grade may be expected 
t o  be near the mid-grade in a population that  has lived long under 
about the same conditions, a gene that has a favourable effect in 
combinations below the mid-point should have unfavourable 
effects in combinations above the mid-point. Moreover if the 
mean selective values (G) of populations are imagined to be 
plotted against locations in the many-dimensioned system of gene 
frequencies, i t  is to be expected that  these will form a surface with 
a large number of distinct peaks, each centring about a different 
harmonious combination of genes. I n  the case cited above all of 
these give the same character, the optimum, but there may also 
be harmonious combinations that  represent different ways of life 
open to the species in question and these peaks may differ 
greatly in height. 

If random combination is assumed, the rate of change of a given 

gene A is given by the formula AqA=qa(~-q,) Bw- /2G, ( 2, 
where the w's are the selective values of the combinations of all 
pertinent pairs of alleles, the j ' s  the corresponding compound fre- 
quencies, and the summation has 3% terms if n loci are involved. 
The w's may be functions of any or all of the gene frequencies. If 
constant, however, the rate formulas reduce to the type Aqa= 

di i  - 
~ A ( I  -q~);/2w. Under this assumption, the  mean selective 

da 
value of th~~-population tends to move toward its peak value in 

the surface G a t  the rate A55 = B  , the summation applying 

to all pairs of alleles. The peak value toward which it moves 
is not necessarily the highest. On the other hand, as noted 
in the one-factor case, selection may carry the population to lower 
values of iZ, if the w's are functions of the gene frequencies. 

I t  should be pointed out that  the assumption tha t  all series of 
alleles are combined a t  random can only be a n  approximation, 
since selection itself disturbs the randomness of combination in 
the parental generation and the return among the offspring is not 
complete. I t  can be shown, however, that  the effect is slight if the 
selective disadvantage of genotypes at  one step from a mid-grade 
optimum is less than the proportion of crossing over. 

While models based on pairs or finite numbers of alleles are 
convenient mathematically, the probability that  all loci may, in 
the long run, evolve through an indefinitely extended branching 
series of alleles must not be forgotten. In  this situation, all 
selection coefficients are subject to undefinable changes. 

R a n d o m  Changes i n  Gene  Frequency.-We will illustrate 
this category by discussing the case of accidents of sampling. The 
composition of a population of N diploid individuals depends 
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dG On 2 N  gametes produced 1 ; ~  the preceding generation- If these measured by n q =  u(l  -q) -uq-nr(p- ql) +q(I I q) - 12$ and 

are a random sample from the array [qA1+(1 -q)Az], the array dq 
of probabilities for the next generation is [qAl+ (I - q)A ,]ZN. accidents of sampling measured by 4, = q ( I  -q)/zN. Substitu- 
The variance of q is alq = q ( ~  - q)/2N. I n  a k-ploid population tion yields ~ ( q )  = C@2Nq4N(mg1to)-1(~ -q)4NIm(1-gJ+nl-1. 
a & = q ( ~ - q ) / k ~ ,  approximately. For sex-linked genes, it  is Examples are given in figs. I and 2. 

approximately 2q(I-q)/gN if there are equal numbers of males This formula can be extended to the case of a finite number of 
and females. multiple alleles, assuming that mating is a t  random and that the 

~t might seem that these random deviations would be neglig- rate of mutation to each allele from each of the others, is the 
ible in any reasonably large population; but the variance of the Same (a severe restriction), d q l ,  qz . . . qn) = c ~ ~ ~ I I ~ ~ ~ ( ~ ~ + ~ ) - ~ ,  
array of probabilities for later generations increases approx- where the product includes terms for all alleles. This is also the 
imately linearly with the number of until damped by frequency distribution for all series of alleles considered simul- 
approach to the limiting value, q ( I  -q),  of complete fixation one taneously, if the product term includes all loci. This formula de- 
way or the other. Moreover, the effective value of N should often scribes a frequency surface in a space of $ (k4- I )  dimensions 
be much smaller than its apparent value. I t  obviously applies where ki is the number of alleles per locus and n is the number 
only t o  individuals tha t  reach maturity. If there is cyclic varia- of loci. There are in general a large number of peak frequencies, 
tion in  population size, effective N is the harmonic mean of the corresponding roughly to the peaks in the surface (G) of selective 
numbers in the generations of the cycle, which is largely dam- values. Under certain conditions there is an appreciable chance 
inated by  the population minimum. The sampling effect is, how- of drifting from control by one peak value to  control by a higher 
ever, much more important in connection with a population One. 
structure in which there are numerous small partially isolated The number of alleles that may be carried by a ~ o ~ u l a t i o n  under 
local strains than in a homogeneous random breeding population. various conditions is important. Consider first a series in which each 

mutation yields a new allele and assume that alleles that are com- 
T h e  tendency toward a stable equilibrium i n  gene frequency pletely neutral, as regards selection, are arising at  a constant rate u. 

due t o  opposing systematic pressures and  the tendency to drift The distribution for such alleles is f (q) = Cq-1(1 -q)4Nu-l with 
away from the point of equilibrium due to the random processes f(0) infinite. The number of new alleles of the above sort per 
result in a distribution of probabilities which one might expect to generation is  NU. The number lost by accidents of sampling is 

approximately (n /z ) f (~ /zN)  where n is the number present. Put- 
find realized by the values taken by the frequency of the gene in ting ~ f ( q )  = I in this case, there is equilibrium between mutations 
question over a long period of generations in the ideal case in and loss if n=zuZq-1 (I-q)4Nu-1 with summation including values 
which all conditions remain constant. Even if never actually of 4 from I / ~ N  to I. With u=104, a population of 150,000 may be 
realized, the distribution formula is important in reaching a n  expected to carry an average of 13.7 alleles. In larger populations, 

there should be a somewhat less than proportional increase, e.g., 132 
appreciation of the degree of control by the systematic Pressures. alleles if N is increased tenfold. These results are not changed ap- 

The formula for this distribution must satisfy the conditions of preciably for mutations that are slightly selected against. 
persistence of the mean, Z(q+Aq+Sq)f =Zqf, and of all higher Most of the alleles in these cases are present at very low frequencies. 
moments 2(q+Aq+6q-q)%f=2 (q-?j)"f. It can be shown The chance that a single completely neutral mutation will reach ap- 
that these conditions are satisfied to a first approximation by the proximate fixation is 1l2N. Even if selected a ainst, there is specifiable 

chance of displacing the type allele, 2 s/(eAs-I),  in case the selec- 
digerential equation &qp(q) - A ~ ~ ( ~ )  =% the solution of tive disadvantage of heteroiygotes is s, of homozygotes IS. With a 

& corresponding selective advantage, the chance is approximately 2s. 
which is the probability curve p(q)  = (C/u%,) exp [z  f (~q/ui,) dql, It is approximately ds/zN for a completely recessive mutation with 
f iP(q)dq= I. Since there are ( ~ N + I )  possible values of q an advantage s when homoz~gous. 
among 2N gametes, the frequency of a given class is approxi- Popula t ion  Structure.-Departures from random mating have 
rnately f (q) = cp (q),LzN. The formula gives good approximations important consequences which it is now desirable to consider. A popu- 
even for the subterminal classes f (r/nN) and f [(2N- 1)/2N] lation has a structure in time that 

consists of a 'complicated network 
but the frequencies of fixation must in general be determined of paths of descent. An adaptation 
from the subterminal classes by consideration of the balance be- of the theory of multiple correla- 
tween loss of the gene in question or its allele by accidents of tion, the method of path coeffi- 
sampling (approximately half the subterminal class per genera- dents, is convenient in dealing with 

such networks. 
tion) and reintroduction by mutation or immigration. Thus, The basis for application of this 
f (o? =f  ( I / z N ) / ( ~ N [ ~ ~ I + ~ I ) .  method is a diagram which repre- 

As an illustration, consider a case in which there is systematic Vo 
sents a point of view as to which 

pressure from reversible mutation, immigration and selection variables in a system of linear re- 
lationships are to be treated as im- 
mediate functions of which others. 

i DRIFT FROM INBREEDING Fig. 3 is a simple diagram of this 
MUTATION SELECTION 

sort. A single-headed arrow indi- -- 1 cates the direct effect of one vari- - - -__ 
Aq able upon another while double- 

headed arrows are used for residual -----____ FIG. S.-A SYSTEM OF INTERRE. relations tracing to unrepresented 
LATED VARIABLES factors which may be considered 

f(q) 

1 

IEBATICS" (CLARENDON PRESS)  

FIG. 1.-ABOVE: SYSTEMATIC RATE OF C H A N G E  ( A  q) OF THE FREQUENCY + . . . PO, x, f Po% xn, the coefficients are path coefficients. The 
(q) OF A DELETERIOUS RECESSIVE G E N E  FOR W H I C H  S = Z ~ V ,  A N D  RE. correlation ( r )  between two variables is defined as their average 

( U, IS THE SCALE OF * q  Is product when expressed in standard form. Thus r,,=! Poi fi,. The 
GREATLY EXAGGERATED. BELOW: DISTRIBUTION OF RELATIVE FREQUEN- 1-1 

=IES' ( q  ) '  O F  THE VALUES OF q OVER A OF I F  special case of self-correlation r , , = ~  yields the equation 5 poi rOi 1; 
V=I/N. FIG. 2.-DISTRIBUTION OF G E N E  F REQUENC IES  q FOR G E NE  A 5-1 

I N  THREE S U B G RO UPS  OF A POPULATION OF  M E A N  G E N E  F REQUENCY .zs. This may be analyzed into two components, PO, ro,(=r&) which meas- 
THESE A R E  BE OF THE SAME ures :he portion of the variance (c@ determined by unknown factors 
( N = 1 , 0 0 0 )  AND SUBJECT TO T H E  SAME SELECTION PRESSURE (WAA =I. 
W aa=.997s, W.. = . s ~ s )  BUT TO DIFFERENT DEGREES OF ISOLATION and.?, $or roi expressing that due to known factors. The latter is the -- '<& 

(SHORT DASHES AT .25:  NO ISOLATION: SOLID LINE: m=.Ol: LONG squared coefficient of multiple 
DASHES: m =.ool; SHORT DASHES TO RIGHT: m =.ool) Factors xi, xz, xqr  etc., may in turn be represented as linear func- 
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tions of variables a step farther back in this network, making possible 
analysis of the correlation terms, in the above equations. However 
extensive the network, the f~llowing principle holds. Any correlation 
between variables in a network of directed linear relations can be 
analyzed into cont~'>utions from each of the paths by which the two 
variables are connected through a common factor. The value of each 
contribution is the product of the coefficients (of which only one 
may be a correlation coefficient) pertaining to the elementary paths. 

Fig. 4 represents the relations between parents and offspring in the 
network of descent in the case ol  an autosomal factor. Variations in 
the characters of individuals are represented as determined by additive 
effects of envircnmental and genotypic variations (path coefficients e 
and h respectively, e2 + h2=1. The path coefficient a relates genotype 
to one of the gametes that produced it. Assume that each allele at  
the locus under consideration is assigned a value and that the value 
of a genotype is the sum of the values of the two gametes that pro- 
duced it. As there is complete determination na(a + aF)=r,  where 
F represents the correlation between uniting gametes. Thus, a =  
d(1/2)/(1+F).  The path coefficient b relates gamete to the genotype 
that produced it. This is also the correlation coefficient since there 
is only one connecting path. This correlation must be the same as 

FIG.  4.-RELATIONS AMONG GENOTYPES A N D  CHARACTERS OF PARENTS 
A N D  OFFSPRING, A S  D E T E R M I N E D  BY AUTOSOMAL GENES. FIG. 5.-RE- 
LATIONS AMONG GENOTYPES A N D  CHARACTERS OF PARENTS AND OFF- 
SPRING AS D E T E R M I N E D  BY S E X - L I N K E D  G E N E S  

that  between parental genotype and one of the gametes that produced 
it, with respect to the series of alleles in question. Thus, b=af + a'F' 
= -d(l+Fr)/z where primes are used to indicate the preceding gen- 
eration. The compound path coefficient relating a gamete to one of 
those back of i t  a generation earlier is ba'=r/z. 

I t  may readily be seen by tracing the connecting paths that the 
correlation between parent and offspring is h2 ab ( I+M) relative to a 
locus and that between brothers is 2h2a2b2(1 + M )  where M ( =  
F/b2)  is a correlation coefficient that sums up all possible connec- 
tions between the parental genotypes. These results apply to the com- 
bined effects of multiple loci, prcvided that these are associated at  
random and that effects are throughout additive. In a random breed- 
ing population (M=F=O)  both of the above correlations reduce to 
.5oh2. 

Sex-linked genes can be treated similarly, noting that the coefficient 
relating male genotype to egg must equal I and that relating X-bearing 
sperm to genotype producing it must also be I since there is com- 
plete determination in both cases (fig. 5 ) .  Coefficients a and b in 
other cases have the same values as with autosomes. The correlation 
between a n r  relatives can be found from a diagram that shows all 
of the ancestral connections. 

In actual cases, nonadditive relations are likely to be involved in 
the relations between genotype and character (as a consequence of 
dominance or factor interactions) and there may he nonadditive rela- 
tions between genotype and environment. These introduce complica- 
tions which can not be discussed in the scope of this article. 

The structure of a population is perhaps best expressed in terms of 
F, which, as the correlation between uniting gametes, is the most 
appropriate coefficient cf  inbreeding. The array of genotypes rela- 
tive to a pair of alleles may be expressed as follows in terms of the 
frequency, q, of one of the alleles (AL), and the proportion of 
heterozygotes p: 

I t  may easily be verified that the correlation between the gametes 
whose union is here indicated is F =  (9,-p)/p, where p, (=zq (I-q))  
is the proportion of heterozygosis under random mating. I t  may be 
shown that with multiple alleles as well as with mere pairs the fre- 
quencies of homozygotes are of the type [(I-F)q2i + F q ~ l  for AIAI 
and of heterozygotes of the type [~ ( I -F )QIQzI  for AlA2. The correla- 
tion between uniting gametes comes out F= (Po-p)/P, where p is 
the total frequency of all heterozygous classes, irrespective of the 
values assigned the various alleles. 

The value of F can be obtained from inspection of the appropriate 
diagram in simple cases. Thus for the progeny of an isolated brother- 

sister mating it is one-fourth and for progeny of a first-cousin mating 
one-sixteenth. Recurrence formulas can be obtained in cases of regular 
systems of mating. Thus if a population is broken up into lines of 
exclusive brother-sister mating, F= b2a'Z(zF' + 2V2) = % (1 + 
2F' + r) ; p=(%)P1 + (%)P". Putting P/P1=p'/p", P/P1=(%) 
1 + 4 5 )  = .809, indicating that heterozygosis decreases about 19.1% 
per generation under continued brother-sister mating. In  populations 

of size N with completely random union of gametes ~ = f  b2+-Ff 
N N  

2N- I (2N-I) =%+ (T) F'. P = TP , indicating fixation a t  the rate of 

I/ZN per generation in this case. With N, males and N f  females similar 

analysis gives P = P f -  *' (~p'-p") with fixation a t  rate ( 8N.Nf ) 
[ ( I / ~ N , )  + ( 1 / 8 N ~ ) l  if the N's are large. 

A case of great importance is that in which a population has a 
uniform distribution over a large area but dispersion is limited to 
small neighbourhoods. The ancestors of any given individual are 
drawn from ever widening circles as one goes back in time. With 
random union of gametes within neighbourhoods of size N, the value 
of F relative to a population of size KN (that from which the Kth 
ancestral generation was drawn) is [Zt/(nN-Zt)] where Zt is the sum 

zN-I 
of K-I terms of the series [I+%(%)+%(%) (-) ...I 
which can be evaluated. I ts  limiting value is N and that  of F is 
thus I. If the effective value of N is less than IOO there is consider- 
able differentiation not only of neighbourhoods but also of large ter- 
ritories. If on the other hand, N is more than 1,000, the situation 
differs little from universal random mating. If there is continuity 
along only a narrow strip such as a shore line or a river instead of 
over an  extensive area, there is, however, enormously more differentia- 
tion with a given size of neighbourhood. 

It can readily be seen that the general formula for the inbreeding 
coefficient, F, applicable to irregular pedigrees is Z[(%)"+"'+'(I + FA) 
where n and n' are the numbers of generations from sire to dam re- 
spectively to a common ancestor with inbreeding coefficient FA, and 
the summation applies to all connecting paths which include only one 
common ancestor. By taking random lines of ancestry back of the 
sires and dams of animals chosen a t  random and noting the propor- 
tion (T) of cases in which those include the same animal, it is pos- 
sible to estimate F (=(%)T( r+Fd) )  for a whole breed. This has 
been done for several breeds of horses, cattle, sheep and hogs with 
rather similar results. The inbreeding coefficient rises a t  rates between 
0.2740 and 1.270 per generation, indicating that concentration on the 
sons and grandsons of noted animals has given a system equivalent 
to the use of only 10 to 60 sires in the whole breed. (Rate=~/bN,, 
assuming N, males and indefinitely many females.) 

The inbreeding coefficient measures inbreeding relative to a certain 
foundation stock. Thus the coefficient 26.0% in Shorthorn cattle of 
1920 implies that heterozygosis was 26.0% less than expected from 
'random mating within the cattle population of northern England of 
about 1780, the period to which the pedigrees trace. The correlation 
between random pedigree lines of 1920 was 24.67'0, indicating that 
the departure from random mating within the breed in 1920 was not 
great. The extensive loss of heterozygosis indicated by the value 
24.6% applies to the breed as a whole. If we let FI.T be the in- 
breeding coefficient of individuals relative to some comprehensive 
population, F,., that of individuals relative to groups within the 
latter and FG.T  the correlation between random gametes within the 
groups, ( I - F ~ . ~ )  = (I-FI G) (I-FcT). The structure of a population 
may be analyzed by application of this formula. 

The subdivision of a population into numerous partially isolated 
groups leads to differentiation of these in gene frequencies, measured 
by oz =qT (I  -q,) F C T  where qT is the gene frequency of the com- 
prehensive population. The differentiation with respect to characters 
is, of course, closely related. The variance of a character due to  
semidominant genes in a population breeding at  random is 02=2Z 
[p ( I- q )  (aZ)] where a is the effect of replacement of a gene by 
its allele and the summation relates to all pertinent series of alleles. 
I f  the population is divided into partially isolated groups, breeding 
a t  random within themselves (F~G=o ,  F p T =  FI.T=F), the variance 
of group means is 2Fu2,, the variance within groups is (r-F)a; and 
the variance of individuals in the total is (I 4- F)&. 

The primary consequence of subdivision of a population into more 
or less isolated groups is, of course, that differences in. the conditions 
of selection may bring about direct differentiation. But even if the 
conditions of selection are everywhere the same, such groups may be 
expected to drift apart as a result of the accidents of sampling. This 
would not be likely to go far by itself but may initiate trends toward 
diverse ways of meeting the conditions and thus create differences 
in direction of selection. In terms of the mathematical model, the 
systems of gene frequencies of different groups may come under the 
control of different peak adaptive values. If isolation is not complete, 
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the stage is set for selection a t  the group level. The localities, in 
which the most successful genetic systems have been arrived at, be- 
come the principal sources of migrants to other regions. I n  a random 
breeding population selection operates merely according to the net 
effects of the genes in all combinations. I n  a population of vegetatively 
reproducing clones, the genotype as a whole is the object of selection. 
This process may be very effective, especially in a form capable of 
rapid multiplication under favourable conditions if associated with 
occasional crossbreeding to provide new clones for trial more rapidly 
than  by the slow process of mutation. In  a large population divided 
into numerous partially isolated groups the object of selection is the 
entire genetic system and the situation is that  most favourable for an 
indefinitely continuing evolutionary process. (See EVOLUTIOX, OR- 
GANIC.) 

BIBI.MGRAPHY.-R. A. Fisher, The Genetical Theory of Natural 
Selection (1930) ; J .  B. S.  Haldane, The Causes of Evolution (1932); 
S. Wright, "Evolution in Mendelian Populations," Genetics, vol. 16, 
pp. 97-159 (1931)~  "Isolation by Distance," Genetics, vol. 28, pp. 114- 
138 (1943) and vol. 31, pp. 39-55 (1946) and "Statistical Genetlcs and 
Evolution," Bull. American Mathematical Society, vol. 48, pp. 223-246 
(1942). (S. WT.) 

GENEVA, a canton of southwest  Switzerland si tuated between 
t h e  J u r a  a n d  t h e  Alps a n d  consisting mainly of t h e  ci ty of Geneva. 

W i t h  a n  a rea  of 108.9 sq.mi. of which I I +  sq.mi. a r e  lake, i t  is, 
except  for  Zug,  the  smallest can ton  in  t h e  Swiss confederation. 
I n  t h e  extreme nor th  i t  borders on  the  Swiss canton of Vaud for  
3 4  mi., b u t  is otherwise surrounded b y  French  terr i tory,  the dh- 
partement of H a u t e  Savoie t o  t h e  south ,  a n d  t h a t  of t h e  Ain west 
a n d  north.  T h e  Rhbne  flows through i t  f r o m  east  to  west and  
t h e n  along i t s  southwest  edge. T h e  turb id  Arve  which flows f rom 
t h e  snows of t h e  chain of M o n t  Blanc is  i t s  largest t r ibutary and  
joins t h e  R h b n e  within t h e  ci ty of Geneva.  T h e  climate is  health- 
fu l ,  t h e  vicinity of the  lake regularizing the  temperature.  Marke t  
gardens,  orchards a n d  vineyards occupy a large proport ion of the  
soil, t h e  apparen t  fertility of which is largely d u e  t o  the  unremitting 
indus t ry  of t h e  inhabitants .  I n  1956 there  were 10,620 cattle, 
1,108 horses, 8,719 swine, 296 goats  and  6,605 sheep. Besides 
building materials ,  such a s  sandstone a n d  slate, t h e  only mineral to  
b e  found  within t h e  canton is bi tuminous shale. 

Geneva was admitted into the Swiss confederation in 1815 and ranks 
as the junior of the 2 2  cantons. In  1815-16 it was increased by adding 
to the old territory belonging to the city 16 communes ( to the south 
and  east, including Carouge and Ch&ne) ceded by Savoy and 6 com- 
munes (to the north, including Versoix) from the French district of 
Gex. Geneva matie an important contribution to the confederation in 
the person of General Guillaume Henri Duiour (q.v.), who defeated the 
seceding league of conservative cantons, the Sonderbund. Democratic 
agitation in the 19th century against a reactionary government rrsulted 
in the constitution of 1842, which set up the colzseil d'tlat as the cxecu- 
tive authority and the grand cofzseil as the legislative body, and cstab- 
lished municipal autonomy. In  1847 James Fazy instituted a radical 
r tgime; his failure to obtain re-election to the conseil d'itat led to 
disturbances in 1864. 

The radical party returned to power under Antoine Carteret, and 
supported the church iounded by Pkre Hyacinthe Loyson against the 
Catholics. The Catholic prelate Gaspard Mermillod, who later becanle 
a cardinal, was exiled in 1873. .4 later radical leader, Henri Fazy, was 
more in sympathy with thr  Catholics. The separation of church and 
state was voted in 1907. The conservative party, known as the Demo- 
crats, introduced certain reforms such as the referendum, the popular 
initiative and proportional representation. The Socialist party and 
other party formations later came into existence. 

I n  1960 the population of the canton was 259,234; in 1950 it was 
202,918. As to religion the 19.50 population was divided as fol- 
lows (1941 figures for the canton are within brackets): Roman Cath- 
olic 85,856 (75,448), Protestants 102,625 (95,373) and Jews 2,897 
(2,439). 

Nationality was as follows: 83,7.;1 (65,040) were Genevese citizens, 
and 76,856 (82,543) Swiss citizens of other cantons. In  1919 the canton 
contained 62.611 foreigners, but  by 1930 the number had fallen to 51,- 
727 in consequence of the emigration during and after World War I ,  
and fell to 40,888 as a result of World War 11; in 1950 foreigners num- 
bered 42,311 of whom 12,366 were French, 12,337 Italians, 1,492 Ger- 
mans and 16,096 citizens of various other countries. 

In  point of language, among a population of 202,918 in 1950 (174,- 
8 5 j  in 19411, 138,627 (140,909) inhabitants were French-speaking, 
French being the mother tongue of the Genevese, the official language 
of the State;  24,983 (23,716) were German-speaking, while there were 
also 215 (176) Romansch-speaking. (G. YR.) 

GENEVA, a ci ty of Switzerland and  capital of the  canton of 
Geneva ,  lies in  t h e  Rh6ne  valley a t  t h e  extreme southwestern 
corner of t h e  L a k e  of Geneva or  Lac LA~aizn. T o  t h e  west of the  

south and  east  a r e  t h e  s teep  l imestone slopes of M o n t  Salhve. 
Pop.  (1950) 145,473, (1960) 176,183. 
, T h e  river RhGne, spanned  b y  eight bridges, flows south  f r o m  
the  lake and  divides t h e  ci ty in to  two parts .  O n  t h e  lef t  bank ,  
to  the  south,  is t h e  hill where Geneva  first s tood,  surmounted  
today by t h e  town's civic buildings a n d  a t  t h e  highest point  
b y  the  cathedral  of St .  Pierre.  T h i s  picturesque a rea  of t h e  old 
ci ty is reached b y  a long a n d  nar row s t ree t  bearing several  names ,  
R u e  d e  la  CitC, Grand '  R u e  a n d  R u e  d e  1'HBtel d e  Ville, which 
winds uphill from the Pont  de 1'Ile. I n  this street there are some beau- 
tiful 17th- and 18th-century houses and the very simple house where 
Jean Jacques Rousseau was born. The h6tel de ville itself is a Renais- 
sance building with 17th-century frontage and cloistered courtyard. An 
unusual feature is the 16th-century paved slope serving instead of a 
staircase and leading up to a square tower. Inside are the room of the 
council of state with its 15th-century paintings, and the "Salle de 
l'Alabaman where the arbitration between Great Britain and the United 
States was awarded in 1872 and where the first international convention 
for the relief of wounded soldiers (Red Cross) was signed in 1864. 
Parallel with the Grand' Rue is the aristocratic Rue des Granges with 
its line of beautiful 18th-century mansions built by rich Genevese 
bankers. The Rue du Puits St. Pierre, facing the town hall, runs 
along a former corn granary. I n  it stands the Tavel house, decorated 
with amusing carved heads, one of the oldest houses of the city. I t  
has a lovely turret and 12th-century cellars. Nearby in the Rue Calvin 
is the site, now built on, of the house where the reformer lived and died 
(1564). This street leads toward the spacious Cour St. Pierre where 
the former cathedral stands. This 12th- to 13th-century building has 
a classical frontage added in the 18th century with a columned portico 
by Hrnoit Alfieri (1749). Next to St .  Pierre, on the Place de la Tacon- 
nerie, is the Temple de 1'Auditoire (the former 14th-century church 
of Kotre Dame-la-Neuve) where John Knox preached and where John 
Calvin and Theodore Beza used to teach; to the south is a chapel in 
Aamhoyant Gothic ~ t y l e ,  the Chapelle des Macchabees, built by the 
cardinal of Brogny, bishop of Geneva (c. 1404)  East of the cathedral 
is the Place du Bourg-de-Four, a picturesque and irregular square, which 
was once the Roman forum. Below are the law courts, a fine classical 
building ( I  707)) iormerly a hospital. The Collkge de Geneve, founded 
by Calvin in 1,759. is nearby. Farther east is the Musee d'Art et 
dlHistoirc, a large white neoclassic building (1910) housing, in par- 
ticular, remarkable collections of Genevese and Swiss paintings (C.  Witz, 
J. E. Liotard, A. Calame, F. Diday, F .  Hodler), collections of laces, 
watches, ancient vases, enamels and art  relics of the old city. Below 
the hill to the north and close to the lake is the Place du Molard which, 
in ancient times, was a harbour. The medieval tower formerly stand- 
ing at its entrance has been restored. 

Toward the southern part of the city overlooking the river Arve is 
the Promenade des Bastions with its monument of the Reformation 
(1909-17) and the statues of the great reformers. In  this promenade 
are the university buildings (1863-72). Founded by Calvin in I 559, the 
old academy acquired university status in 1872. Within its walls are 
the natural history museum and the public and university library 
containing many valuable books and illuminated mss. There are rooms 
housing the Calvin and Rousseau collections. 

West of the Promenade is the Plnre Neuve, the finest square in 
Geneva. In the centre is the equestrian bronze statue of General Guil- 
laume Henri Dufour, commander of the federal army in the Sonderbund 
mar (see SWITZERLARD: History).  Among buildings in the square are 
the Conservatoire, the Grand Theatre (1879) inspired by the opera 
house in Paris, and the Musbe Rath (1824), once the home of the Inter- 
national Agency for Prisoners of War. From the Place Neuve, the 
Rue de la Corraterie, once flanked by the city wall where the famous 
escalade took place (1602)~  leads down to the river and the Pont  de 
1'11e. 

On this bridge is the Tour de I'Ile, the remnants of a bishop's castle 
of the 13th century; across the river is the Place de Coutance in the 
district of St. Gervais, where the workers and the craitsmen of the 
watchmaking, enamel and jewelry industries established themselves 
in the 18th and 19th centuries. The I 5th-century church of St. Gervais 
containing wall paintings of the same period has a monument to those 
Genevese killed during the escalade. The Quai drs  Bergues leads along 
the river bank toward the lake with the Pont des Rergues and the Ile 
Rousscau with Pradier's statue of the philosopher (18,)s) on the right. 

In the Quai du President Wilson along the northern shore is the 
former H6tel National which was the first home of the League of Na- 
tions. The International Labour office, a massive building completed in 
1935, stands in the wide Avenue de la Paix. This road mounts to the 
Palais des Sations which is the European office of the United Nations 
and the headquarters of the World Health organization. Built origi- 
nally for the League of Nations (19z9-1937), the Palais des Nations 
has imposing frontages facing the lake. The interior of the Palais is 
decorated with contributions from various nations (stone, wood, car- 
pets, paintings, e t ~ . ) .  Among its chief rooms are the pillared assembly 
hall and the council chamber, adorned with a fresco by the Spanish 
~ a i n t e r  TosC Maria Sert. Next to the Palais is the Musee Ariana housing 

can ton  boundary is t h e  range of t h e  Jura mountains while to the  & ceramk collection. Across the road is the headquarters of the InteG 
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national Red Cross society which was founded a t  Geneva in 1864 by 
Henri Dunant. On the right bank of the lake, in a district which in 
the 18th century lay outside the city walls, is the house where Voltaire 
lived 1755-58. This house, called "Les Delices" (now the name of the 
district), has been restored and contains the Musee et Institut Voltaire 
where Voltaire's first publications and manuscripts are kept. 

Among Geneta's beauties are its parks, which form a green belt 
around the citp; along the shore of the right bank are the Parc 
Mon Repos, the Parc de la Perle du Lac and the Parc Barton which 
extends as far as the grounds of the International Labour office On 
this bank, too, are the Botanic gardens and the Conservatoire Botanique. 
On the opposite shore of the lake is the Jardin Anglais or Promenade du 
Lac with the monument erected in 1864-69 commemorating the en- 
trance of the canton into the Swiss confederation; the Parc der Eaux- 
Vives and the adjoining Parc de la Grange with its beautiful 18th- 
century house and rose garden. Offshore on the JetCe des Eaux-Vives 
there is a fountain the jet of which rises nearly 330 ft. To the east 
of the old city is the extensive Parc Bertrand. 

C e l e b r a t e d  Residents.- In the 16th century besides Calvin and 
Bonivard there were in Geneva the printers Robert and Henri Estienne 
and the scholars Isaac Casaubon and Joseph Scaliger, the latter only 
for a short time from 1572 to 1574. J .  J .  Rousseau is, of course, the 
great Genevese of the 18th century. Voltaire, Rousseau's rival, made 
the chbteau of Ferney, not far from Geneva, a centre of European 
intellectual society. In the 18th and 19th centuries Geneva was an 
acknowledged centre of scientific study. Scholars in this field include 
the botanists A. P. de Candolle and P. E. Boissier; the geologists 
Alphonse Favre and L. A. Necker; J .  C. G. de Marignac, the chemist, 
J. A De Luc, the physicist, E. Plantamour, the astronomer, and Horace 
Benedict de Saussure (q.v ) ,  best known for his conquest of Mont 
Blanc in 1787. In the arts, too, many famous names are linked with 
that of the city: the sculptor J .  Pradier and the artists J .  A. Arlaud, 
F .  Diday and A. Calame On her exile, Madame de Stael transferred to 
the chbteau at Coppet, near Geneva, the salon she had held at  Paris. 

T r a d e  and Communications.- Geneva, known primarily as a 
centre of Swiss cultural life and as the headquarters of international 
movements, is also an industrial city. Jewelry, watches and enamels 
are the chief manufactures : others include electrical machines and water 
turbines, medical instruments and precision tools. There are important 
clothing, food, chemical and printing industries and a prosperous bank- 
ing business. The hotel trade also contributes largely to the city's in- 
come Geneva is linked by rail with the rest of Switzerland and with 
France (Lyons, Paris, Marseilles). The station is at Cornavin. The 
station of Eaux-Vives on the left bank connects Geneva with Savoy. 
The airport is at  Cointrin, 3 mi. N.W. of the city. Served by inter- 
national airlines, it is one of the largest airports in Switzerland. The 
Swiss and French sides of the lake can be reached by lake steamers. 

HISTORY 
In prehistoric times (4th or 5th millennium B.c.) a great lake city built 

upon piles, some of which may still be seen, existed at the western end 
of the lake where the waters narrow into the channel of the RhBne. 
After the period of the lake dwellings, the inhabitants established them- 
selves on the hill on the left bank of the lake and of the river. 

Caesar states that Genua was a walled town (oppidum) in the ex- 
treme north of the country of the Gallic people of the Allobroges; the 
RhBne separated it from the territory of another Gallic people, the 
Helvetii, whose invasion Caesar repelled. Later inscriptions refer to 
Geneva as a vicus (community) of the Viennese province. It had 
temples, aqueducts, ports and ships and was evidently of some impor- 
tance judging by the many Roman remains found on the original site 
of the city (in the vicinity of the cathedral). About A.D. 400 it is de- 
scribed as a civitas. This rise in status was probably connected with the 
establishment of a bishop's see there. A letter of St. Leo in 450 states 
that the see was then a suffragan of the archbishopric of Vienne. 

In the mid-jth century A.D. Geneva came into the possession of the 
Burgundians; in 534, however, Gundibald was defeated by Clovis, king 
of the Franks. After the barbarian invasions the city shrank to half 
its former size. I t  was then concentrated on the high ground During 
the feudal period the Burgundian kings had more to fear from the 
hereditary counts of Geneva than from the elected bishops; Rudolf 111, 
therefore, conferred estates on the bishops, favouring them at the ex- 
pense of the counts. The kingdom of Burgundy was bequeathed by 
Rudolf I11 (d. 1032) to the emperor Conrad 11. Temporal sover- 
eignty of the city was finally granted to the bishop, who, in 1162, was 
raised to the rank of a prince of the Holy Roman empire. Like many 
other prince-bishops, the ruler of Geneva had to defend his rights: 
against powerful neighbours without, and against the rising power of 
the citizens from within. 

The Genevese attempted toward the end of the 13th century to  
create a municipal organization for themselves. They were able to 
play off against one another the rival rulers of the district. In 
Maurienne, a remote district of the country, there presently came to 
the fore a count assuming the title of count of Savoy. He tried to win 
land and power at  the expense of both the count of Geneva and the 
bishop. I t  was natural, therefore, that the citizens should invoke the 
aid of Savoy against their bishop. But the count of Savoy, Amadeus 
V, not merely seized the castle of the bishops, but also the office of 
vidomne, the official through whom the bishop exercised his minor 

judicial rights. By calling in the count of Savoy, the Genevese had 
succeeded in freeing themselves from the count of Geneva and in 
defying the bishop; they soon discovered, however, that their "pro- 
tector," not content with the office of vidomne, intended ta  make 
himself "prince" of the citp. 

In I ~ O I  Amadeus VIII of Savoy bought the county of the Genevois, 
the dynasty of its rulers having become extinct, and then attempted to 
purchase the bishopric of the city. This move was rejected, but 
Amadeus VIII achieved his object. Having been elected pope under 
the name of Felix V, he named himself to the vacant see of Geneva in 
1444. Until 1522 the see was almost continuously held by a cadet of 
the house of Savoy. 

Geneva might soon have become an integral part of the realms of the 
house of Savoy had it not been for the appearance of a new protector- 
the Swiss confederation. Early in the 15th century the town of 
Fribourg negotiated with Geneva for commercial purposes, as the 
cloth manufactured at  Fribourg found a market in the long-established 
fairs of Geneva. This took on a political significance in the treaty of 
combourgeoisie ( I  526) which included not only Fribourg and Geneva 
but Berne also. 

The Genevese, wishing to rid themselves now of domination by the 
duke of Savoy, the self-appointed "protector" of the city, turned to 
the Swiss for help. Their armed intervention (1530) forced the duke 
to sign the treaty of St. Julien by which he engaged not to trouble the 
Genevese any more, agreeing that if he did so the two towns of Fri- 
bourg and Berne should have the right to occupy his barony of Vaud. 
A legal tie was thus established between Geneva and two of the Swiss 
cantons. The municipal authorities of the city greatly developed and 
included a grand conseil and petit conseil. 

T h e  R e f o r m a t i o n  and Independence.- The situation was 
complicated by the Reformation, in which Fribourg remained loyal to 
the old faith, while Berne supported the Reformation. I n  1535 Geneva 
formally adopted the Protestant faith. The bishop, Pierre de la Baume, 
had already left the city (July 14, 15331, never to return. The syndics 
and the council assumed authority and claimed the sovereign powers of 
the bishop The Fribourgeois, who had come to the help of Geneva in 
1530, remaining Catholics, now seceded from the alliance. The bishop 
joined forces with the duke of Savoy to attack Geneva. The Genevese 
were on the point of succumbing in the unequal struggle when, in 
Jan. 1536, the Bernese at  last came to their aid, acquiring the barony 
of Vaud and the bishopric of Lausanne. They seized the Gex district, 
the Chablais, and, in combination with the Genevese, took the castle of 
Chillon, from which they delivered Bonivard, the prior of St. Victor. 
Meanwhile, Guillaume Fare1 had been advancing the cause of re- 
ligious reform, which was definitively adopted on May 2 1 ,  I 536. 

In July 1536 a French refugee, John Calvin (q.v.), came to Geneva 
and was persuaded by Fare1 to remain. He was not immediately suc- 
cessful, however, and was obliged to leave the town. Later recalled 
by his partisans (15411, he undertook the task of imposing on the 
Genevese, intoxicated with their newly won freedom, a severe moral 
discipline. One of his most lasting achievements was the foundation 
of the Academy of Geneva, which he set up with the assistance of 
ThCodore Beza (1559). I t  was virtually a training school for Protestant 
missionaries and Geneva became the acknowledged stronghold of 
Protestantism and the city of refuge for the persecuted from Italy, 
England and France. Calvin was the virtual ruler of the city, and 
from that fastness, through his emissaries and a voluminous corre- 
spondence, he directed his disciples in all parts of Europe. 

The gains of the war of 1536 were not lasting. Emmanuel Philibert 
of Savoy recovered his lands; Berne only retained the Vaud; Geneva 
was once more encircled by enemies; and finally, Calvin died in 1564. 
On the other hand, Berne renewed the treaty of combourgeoisie and 
Zurich entered the alliance in 1584. Some time before this Henry I11 
of France had made an alliance with Berne and Solothurn for the "con- 
servation" of Geneva (1579). When civil war broke out in France, 
Henry 111's envoy N. H .  de Sancy brought a Swiss contingent to his 
aid, and Geneva entered the struggle. Sometimes in concert with 
Sancy's troops and the Bernese, sometimes alone, the Genevese fought 
and held their ground. Henry of Navarre, the former Huguenot leader, 
presently succeeded Henry 111. Despite his former friendship with 
Geneva, he deprived the Genevese of the Gex district, which they had 
conquered, when he made peace with Savoy (1601 ) .  

With complete disregard of treaties, Duke Charles Emmanuel made 
a final attempt to take Geneva by surprise by scaling the walls with 
ladders (night of the escalade, Dec. 12, 1602). He was repelled with 
considerable losses, while only 17 Genevese perished. Overjoyed a t  this 
victory, the citizens crowded into their cathedral; they sang the 124th 
psalm which has ever since been sung on the anniversary of this great 
delivery. The peace of St. Julien (July 21, 1603) marked the final 
defeat of the duke of Savoy in the long struggle waged (since 1290) 
by his house against the city of Geneva. 

18th, 1 9 t h  and 2 0 t h  Centuries.-Geneva then entered on a pe- 
riod of tranquillity. Industry prospered, particularly the clockmaking 
industry, with the assistance of the refugees who fled to Geneva at  the 
time of the St. Bartholomew massacre (q.v.) and the revocation of the 
Edict of Nantes (q.v.). There grew up a patrician class which con- 
stantly became more exclusive, and several attempts were made by the 
cultivated middle classes to gain some share in the aristocratic govern- 
ment of the town. Following the French revolution, Geneva, imitating 
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the example of Paris, had its "Terror." An attempt was made to 
remedy the situation by the egalitarian constitution of 1794, but an 
end was not put to disorder until a short time before the French 
occupation of 1798. 

On the fall oi  Xapoleon (1814) the city recovered its independence, 
and finally, in 1815; mas received ag the-junior member of ihe Swiss 
confederation. The constitution of 1814 set up a common form of 
government for the city and the canton, the city not obtaining its 
municipal independence until the constitution of 1842. A more ad- 
vanced and liberal constitution was accepted by popular vote on May 
21, 1847, 

After World War I Geneva, with its tradition of independence and 
Swiss neutrality, was chosen as the seat of the League of Nations ( q . ~ . ) .  
Although a nucleus of League officials remained after the outbreak of 
World War 11, no meetings of the council or the assembly were held, 
and the League's activities largely ceased. The International Labour 
office was a t  first housed at  Pregny, 14 mi. outside Geneva, and in 1926 
in a new building near Ariana park. The departure after 1939 oi League 
officials and Labour office personnel dealt a blow to the prosperity of 
Geneva. By 1942 more than 11% of its houses were unoccupied. 

The situation improved considerably after World War 11; the popu- 
lation substantially increased and unemployment disappeared. In 
1947 the city mas designated as the European centre of the United 
Nations. In the following year the International Labour office, the 
secretariat of the International Labour organization, returned to its 
headquarters in Geneva, and the World Health organization established 
its headquarters in the Palais des Nations, follo~ved by other interna- 
tional organizations. I t  was in Geneva that the Asian conference 
(United States, France, United Kingdom, Soviet Union) took place in 
1955 to settle the situation in Vietnam. During that same year the 
European Centre ior Nuclear Research began the construction of a 
research laboratory at  Meyrin. 

B ~ B L I ~ C R A P H Y . - S O C ~ ~ ~ ~  d'histoire et d'archkologie, Histoire de Gendve 
des Origines ci 1798, et Histoile de Gendve de I 798 ~ i ~ 1 g 3 1  (19 j ~ ,  1956) ; 
L. Blondel, Le de'veloppernent urbain de Geneve a travers les siicles 
(1946) ; F .  Gribhle, Geneva (1908) ; P.  Duparc, Le conzte' de GenBve, 
IXe-XV"  siBcle (1955) ; L. Cramer, La Seigneurie de GenBve et la 
Maison de Savoie de 1jo9 ci 1603 (1912, 19j0) ; P. F. Geisendorf, H. 
Grandjean et al., L'Escalade de Gelzdve, histoire et tradition (1952) ; M. 
Peter, GenBve et la Re'volution (1921, 1950) ; W. Rappard, L'avdnenzent 
de la ddrnocratie moderne d Gendve (1942) ; F. Ruchon, IIistoire 
politique de GenBve, de la Restauration d la suppression du budget des 
cultes (1813-1907) (19j3) ; W. Deonna, Les Arts d Gendve (1942). 

ic V R )  , - . . - . . , 
GENEVA, LAKE OF, the largest lake in central Europe. 

I t  is Lacus Lemanntis of classical writers: but f rom the 16th 
century onward Lac de Gendue, though from the end of the 
18th century the name Lac L&rnan was revived. I t s  area is 2244 
sq.mi., of which about 134 sq.mi. are Swiss and go$ sq.mi. French. The 
French part takes in nearly the whole of the south shore, save its west 
and east ends, which belong respectively to Geneva and to Valais. 

The lake is formed by the RhBne, which enters it at  its east end, 
between Villeneuve and St. Gingolph and quits it at  its west end, flow- 
ing through the city of Geneva. The only important tributaries are 
the Drance (S . ) ,  the Venoge (N.)  and the Veveyse (N.) .  The length 
from the east end to Geneva is 45 mi., the maximum depth is 1,017 ft., 
mean depth 500 it., greatest width (between Morges and Amphion) 8: 
mi., normal width 5 mi. The lake forms two well-marked divisions 
separated by the strait of Promenthoux, and as a bar, divides the Grand 
Lac from the Petit Lac. The "Grand Lac" is to the east and the "Petit 
Lac" (W.) is the special Genevese portion. The unusual blueness of the 
waters has long been remarked, and transparency increases away from 
the RhBne entry as the river-borne mud sinks to the bottom. The lake 
level is highest in summer. There are remarkable temporary disturb- 
ances of level known as seiches both longitudinal and transverse, in 
which the whole mass of water in the lake rhythmically swings from 
shore to shore. The currents are irregular. The principal minds that 
blow over the lake are the bise (northeast), the vaudaire or Fohn 
(southeast), the sudois or vent de pluie (southwest) and the joran 
(northwest). The storm winds are nzolan (from the Arve valley) and 
the bornan (from the Drance valley). The lake is not as rich in fish as 
the other Swiss lakes. Prof. Forel knows of but 2 0  indigenous species 
(of which the Fe'ra, or Coregonus fera, is the principal) and six that 
have been introduced by man in the 19th century. Lake dwellings, of 
varying dates, have been found on the shores. 

Despite steamers first placed on the lake in 1823, and railways along 
each shore, the red lateen sails of minor craft still brighten the land- 
scape. The railway along the northern shore runs from Geneva past 
Nyon, Rolle, Morges, Ouchy (the port of Lausanne), \'evey and 
Montreux to Villeneuve (564 mi.). That on the south shore gains the 
edge of the lake at  Thonon only (22$ mi. from Geneva), and then runs 
past Evian and St. Gingolph to Le Bouveret (20 ml. from Thonon). 
In the harbour of Geneva two erratic granite boulders project above 
the water, and are named Pierres dz4 Niton (supposed to be altars of 
Neptune). The lower of the two has been taken as the basis of the 
triangulation of Switzerland. 

GENEVA CONVENTIONS, a series of four international 

1949, by 58 governments and the Holy See. Convention I ,  "for 
the amelioration of the condition of the  wounded and sick in 
armed forces in the field," had a history intimately linked with the 
founding of the International Committee of the Red Cross. I n  
response to an  appeal by  Henri  Dunant in his book U n  souvenir 
de Solfe'rino (1862), dramatically recalling the  suffering of the 
wounded in the battle of SolfCrino, the International Red  Cross 
committee was created in 1863. The  original convention came 
out of a conference called by the Swiss Federal council in 1864. 
Twenty-six governments in attendance agreed to  respect war 
wounded, neutrality of hospitals bearing the  Red Cross sign and 
other humanitarian rules. 

The development from the convention of 1864 to the  compre- 
hensive series of agreements of 1949 reflected the appalling growth 
of total warfare. T h e  1864 convention, revised in 1906, was 
adapted to naval warfare a t  T h e  (Second) Hague Peace confer- 
ence of 1907 and, the previous British objections withdrawn, 
adopted there as Convention X. I n  its 1949 version, i t  became 
known as Convention I1 (Armed Forces a t  Sea). Convention 111 
of 1949 (Prisoners of War )  was first agreed upon also in Geneva, 
in 1929. I t  reflected the  problems of treatment and repatriation of 
war prisoners. which came to the fore in World W a r  I .  (See 
PRISOKERS OF WAR.) Finally, the new technology of \~~a r fa re ,  
which carried its effects among the noncombatants in World War  
11, resulted in the addition in 1949 of Convention I V  (Protection 
of Civilian Persons in Time of War ) .  

As long as war, though legally outlawed, continued to  exist 
de facto, the Geneva conventions were an  indispensable part  of 
the effort to keep warfare within some confines. During the 
Korean war (1950-53), all the parties involved declared them- 
selves bound by the  conventions, even if they had not signed or 
ratified them. T h e  cause ce'ldbre of Korea, the repatriation of 
prisoners of war, involved Convention 111. Although tightened in 
1949 to  favor the prisoners' rights, this convention was susceptible 
of literalist interpretation, which would have worked a forcible 
repatriation. 

This was the  drawback of engagements of this type, responding 
only to  past stimuli, rather than assaying a forward-looking regu- 
lation. The ideological dimension of contemporary warfare and 
the postulate of international protection of human rights, although 
extant as factors and likely to  increase in prominence, were not 
positively incorporated into the Prisoners of W a r  convention. 
Convention I V  (Civilians) appeared also outdated in some par- 
ticulars by developments in war technology. Yet  i t  was also true 
that the fundamental value of the Geneva conventions was their 
humanitarian spirit, which was ageless and not letterbound. 

See also WAR; LAWS OF WAR;  HAGUE CONFERENCES. 
BIBLIOGRAPHY.-J~~~ S. Pictet, "The New Geneva Conventions for 

the Protection of War Victims," Arnevican Journal o f  International 
Law, xlv, 462-475 (19j1) ; Harold C Gutteridge, "The Geneva Con- 
ventions of 1949," British Year Book of International Law, xxvi, 
294-326 (1949) ; Jaro Mayda, "The Korean Repatriation Problem 
and International Law," American Journal o f  International Law,  
xlvii, 414-437 (1953). (J. MA.) 

GENEVA SUMMIT CONFERENCE (1955), a con- 
ference held in Geneva, Switz., from July 18 to  July 24, 19j5.  
The  1955 Geneva conference was the first meeting of the  heads 
of government of the four principal powers which had fought na- 
tional socialist Germany in World War  I1 since the conference 
held in Potsdam, Ger., in July 1945. T h e  Geneva conference 
became generally known as the "summit conference." I t s  pur- 
pose was to lessen the serious tension which had developed af ter  
World War  I1 between the U.S.S.R. on one side and the western 
democracies-the United States, Great Britain and France-on 
the other. 

In  May 195.3 British prime minister UTinston Churchill had 
proposed a conference of t h e  principal heads of government with 
the aim of bridging the widening gulf between democracy and 
communism. T h e  subsequent settlement of the conflicts in Korea 
and Indochina and the  signing of the Austrian peace treaty in 
Vienna on May 15. 1955, helped to  create a climate of opinion in 
which there seemed to  be  some hope for the success of a summit 

agreements for the protection of war victims, signed on Aug. 1 2 .  conference. 



E-GENIUS 
At the conference the four governments were represented by 

Pres. Dwight D. Eisenhower of the United States, Prime Minister 
Anthony Eden of Great Britain. Premier Edgar Faure of France 
and, on the Soviet side by Prime Minister Sikolai Bulganin and 
Party Chiei Nikita Khrushchev. Before leaving for Geneva, Presi- 
dent Eisenho

w

er stated in a broadcast that a change in spirit 
uould be "the greatest step towards peace, towards future pros- 
perity, and tranquility that has been taken in all the history of 
mankind," adding "we shall be conciliatory . . . we shall be toler- 
ant." Eisenhouer's conciliatory attitude during the conference 
made a deep impression on world public opinion and seemed to 
convince the Soviet leaders of the peaceful intentions of the !vest. 
Yet, the negotiations ended without any concrete achievement, 
although a joint statement on Germany was approved-"The 
heads of government . . . have agreed that the settlement of the 
German question and the reunification of Germany by means of 
free elections shall be carried out in conformity with the national 
interests of the German people and in the interests of European 
security." "For the purpose of establishing European security," 
the foreign ministers of the four powers were instructed to dis- 
cuss, in addition to reunification, "a security pact for Europe or 
for a part of Europe, including provision for the assumption by 
member nations of an obligation not to resort to force and to deny 
assistance to an aggressor." President Eisenhower made proposals 
for exchanging military blueprints, publicizing military expendi- 
tures, and for establishing control posts and aerial inspection of 
military installations. 

The "spirit of Geneva" evaporated quickly as soon as the dis- 
cussions u ere brought down from generalities to concrete measures. 
The foreign ministers of the Big Four-John Foster Dulles Harold 
Macmillan, Antoine Pinay and Yyacheslav Molotov-met in 
Geneva from Oct. 2 7  to Nov. 16, 1955. No agreement could be 
reached on German reunification or on European security, the 
western demand for reunification of Germany being countered by 
the Soviet demand for a security pact wh~ch would have involved 
the abandonment of NATO. ?VIolotov rejected free elections for 
Germany and regarded all concrete proposals for inspection of 
disarmament as interference with the internal affairs of the 
C.S S.R. By the end of 195 j it became evident that the disagree- 
ment on all fundamental and all practical questions between the 
U.S.S.R. on the one hand, as leader of the communist bloc. and 
the uestern democracies on the other hand, was as complete as 
it had been in the last years of Stalin's regime. (H. KO.) 

GENEVI~VE, SAINT ( c .  422-c. 500). patron saint of Paris, 
was born, according to tradition, a t  Nanterre near Paris. At the 
age of seven she was induced by St. Germain, bishop of r\uxerre. 
to dedicate herself to the religious life. and on the death of her 
parents she moved to Paris, where she distinguished herself by her 
benevolence, as well as by her austere life. She is said to have 
predicted the invasion of the Huns; and when Attila with his army 
was threatening the city, she persuaded the inhabitants to remain 
on the island and encouraged them by an assurance. justified by 
subsequent events. that the attack would come to nothing (451). 
She is also said to have had great influence over Chiideric. father 
of Clovis, and in 460 to have caused a church to be built over the 
tomb of St. Denis. 

She was buried in the church of the Holy Apostles, popularly 
known as the church of Ste. Genevittve. In 1793. when the church 
that had been built in her honour (in 1764) became the Panthkon, 
her body was removed from it and burned on the Place de Grkve; 
but the relics were enshrined in the church of St. Btienne-du-Mont. 
where they still attract pilgrims. 

Her festival is celebrated on Jan. 3. 
See C. H. Lesetre, Les Saints (1900) ; A. D. Sertillanges, Sainte Gene- 

vikve (1917). 
GENEVI~VE (GENO\WA or GENOVEFA) O F  BRABANT, 

heroine of a legend first recorded by Jacobus de Voragine (d. 1298) 
in his Legenda sanctor2lm ("The Golden Legend"). On the return 
of her husband, Siegfried of Trkves, from an expedition against the 
Saracens. Genevittve was falsely accused of infidelity by his stew- 
ard Golo who had tried to seduce her. Condemned to death but 
spared by her executioners, she lived with her child for six years 

in a cave in the Ardennes, nourished by a roe. Eventually Sieg- 
fried hunted the roe, which led him to his wife; her innocence was 
recognized and Golo was executed, but Genevikve died shortly 
after. Popularized by the Jesuit RenC de Ceriziers (1603-62) in 
LJinnocence reconnue dans la vie de Sainte Genevikve,  princesse de 
Brabant (1634), the legend, in various forms, inspired novels and 
plays in France, Germany and elsewhere and a light opera by 
Offenbach (1875). 

BIBLIOGRAPHY.-B. Seuffert, Die Legende von der Pfalzgrafin Ge- 
novefa (1877) ; N. N. CondCescu, La le'gende de Genevibve de Brabant 
et ses versions roumaines (1938) ; cf. "Sir Aldingar" in the Oxford Book 
o f  Ballads (1910). (F. J. WE.) 

GENGA, GIROLAMO (c .  1476-1 551). Italian painter and 
architect, a transitional figure between Renaissance and manner- 
ism, was born in Urbino and studied under Signorelli (working with 
him on the frescoes in Orvieto cathedral), later under Perugino and 
at Florence. The "Martyrdom of St. Sebastian" (Uffizi, Flor- 
ence) exemplifies his style thus formed. ' Toward 1509 he painted 
t n o  frescoes in Pandolfo Petrucci's palace at  Siena (Siena gallery), 
and in 1510 the "Transfiguration" (Museo dell'opera del duomo, 
Siena). His plastic mature style is seen in the altarpiece painted 
for the church of S. Agostino, Cesena (1513-18; Brera, Milan, 
predella panels a t  Bergamo and ivashington), the "Marriage of 
St. Catherine" (Barberini palace, Rome) and in his masterpiece, 
the already Mannerist "Resurrection," in the church of Sta. Cater- 
ina da Siena, Rome (1519 or later). From the 1520s Girolamo 
Genga was in the service of the dukes of Urbino, and by 1530 was 
supervising the fresco decoration of the Villa Imperiale near Pesaro 
and constructing large additions to it. He was architect of S. 
Giovanni Battista. Pesaro (1543)) the work being continued by his 
son. Bartoiomeo (1516-59). a military as well as civil architect. 
Preparatory drawings by Girolamo for the Cesena altar are in the 
British museum. London, the Uffizi, and the Louvre. He died in 
Urbino on Aug. 11, 1551. (P. M. R. P.)  

GENISTA, a Eurasian and North African genus of about 
IOO species of unarmed or armed shrubs usually evergreen in 
appearance, belonging to the family Leguminosae. The leaves are 
simple or trifoliolate. The small, usually yellow flowers occur 
in terminal racemes or panicles. The genus is frequently confused 
with Cytiszls, many species of both groups being designated com- 
monly as brooms. In  the United States it is cultivated from 
Maine to Virginia. Several species are geographically limited; 
e.g., in Sicily, Syria and Palestine, etc. The petty whin or needle- 
furze, an armed plant. is common on the moors of England. The 
well-known ornamental of Eurasia, G .  tinctoria, the woad-waxen 
or dyer's greenweed, yields a yellow dye. (J. D .  DR.) 

GENITIVE, in grammar, one of the cases or declensions of 
nouns to indicate their relationship with other words in a sentence. 
Latin contained the genitive-indicating origin or source-and five 
other declensions of nouns. In English the genitive (the only de- 
clension used regularly) usually indicates possession and is also 
called the possessive case, though it may indicate other relation- 
ships. 

See GRAMMAR. 
GENIUS, meaning literally in Latin "the begetter," is a word 

of several meanings derived from and having some relation to the 
original use of the word in Roman religion. 
Roman Usage.-In its earliest meaning in private cult, the 

genius of the Roman housefather and perhaps the iuno (see JUNO) 

of the housemother were worshiped. These certainly were not the 
souls of the married pair, as is clear both from their names and 
from the fact that no early document mentions the genius or iuno 
of a dead person. As no cult was paid to the genius of any other 
member of the family, it seems reasonable to suppose that they 
were the male and female forms of the family's, or clan's, power 
of continuing itself by reproduction, which were in the keeping 
of the heads of the family or clan for the time being and passed a t  
death to their successors. In this as in all forms of his cult, the 
genius was often conceived as appearing in the form of a snake, 
although he is also shoun in art as a young man, generally engaged 
in sacrificing. At every wedding a bed, the lectus genialis, was 
made for the genius and iuno of the husband and wife, and its 



GENLIS 
presence in the house was a sign of matrimony. 

Individual Genius.-Because of the rise of individualism and 
also of the prevalence of Greek ideas concerning a guardian spirit 
or daimon, the genius lost its original meaning, and came to be a 
sort of personification of the individual's natural desires and 
appetites; hence the phrases indz~lgere genio, geniunz dejrudare, 
signifying respectively to lead a pleasurable and a stingy life. 
However. the development did not stop there. The genius came to 
be thought of as a sort of guardian angel, a higher self; and, as 
the Greek daimon was sometimes rationalized into the individual's 
character or temper, so also Horace half-seriously in one of his 
Epistles says that only the genius knows what makes one person 
so different from another, adding that he is a god who is born 
and dies with each one of us. This individual genizrs was wor- 
shiped by each individual, especially on his birthday. A few in- 
scriptions even mention the genius of a dead person, as Christian 
epitaphs sometimes speak of the dead person's angel. 

Genius of the Emperor.--To show reverence for the genius of 
another, or to swear by it, was a mark of deep respect; hence it 
is not unnatural that the genius of Augustus and of his successors 
formed objects of popular cult. Thus to worsh~p the genzus 
Az~gusti avoided the feeling against worshiping any living emperor, 
which remained fairly strong in Italy; for of course all genii were 
divine and might properly be worshiped. 

Further Developments.-As Greek daimones were by no means 
always the guardian spirits of individuals, so also there were a 
vast variety of genii, i.e., guardian spirits, of places, genizls loci, 
including buildings (genius balneorz~nt, etc.) and corporations of 
all sorts, from the state (genizrs populi Rovzani) to small bodies 
of troops, guilds of tradesmen and so forth. A very curious de- 
velopment is that the genzzts of a god, even of Jupiter, or of the 
iuno of a goddess, is sometimes referred to. 

Modern  Engl i sh  Usage.-The word genius is used in two 
closely related but somewhat different senses. In  the first sense, 
as popularized by L e ~ i ~ i s  M. Terman, genius refers to high intel- 
lectual ability as measured by performance on a standardized 
intelligence test. The exact- intelligence quotient designating 
genius varies. Terman set the intelligence ~ u o t i e n t  for "potential 
genius" at  140 or over, a level reached by ;bout I in z io  of the 
general population. This seemed to some writers an insufficiently 
stringent criterion. Leta S Holling~vorth set it a t  130 or over, a 
level reached by perhaps no more than 6 in I .ooo,ooo of the general 
population, and this seemed to other writers too stringent. In  
any event, genius here means simply high intellectual ability and 
refers to potentiality rather than to attainment In  this sense, the 
term may be used to characterize children nho  have not yet had 
an opportunity to gain eminence by achievement. A growing and 
probably more practicable usage is to refer to children of this 
sort as "gifted," and to make a distinction between first-order 
gifted children, those in the upper 0.1% of the general population, 
and second-order gifted children, those in the upper 10% of the 
remaining population. 

In  the second and more popular sense, as derived from Sir 
Francis Galton, "genius" is used to designate creative ability of 
an exceptionally high order as demonstrated by actual achieve- 
ment In  this sense, men of genius are identified by the eminence 
of their accomplishment. Although eminence alone may be an 
imperfect measure of genius, it is held to be the best available, 
always provided that such eminence is not merely transitory or 
the result of accident of birth, as in the case of hereditary rulers. 
T o  be a sign of genius, eminence must have been won through 
personal attainment of a superior order. 

Genius is distinguished from talent both quantitatively and 
qualitatively. Talent refers to a native aptltude for some special 
kind of work. I t  implies the relatively quick and easy acquisition 
of a particular skill. Genius is more than this. I t  involves origi- 
nality, creativeness and the ability to think and work in areas not 
previously explored and thus to give to the world something of 
pre-eminent value it would not otheraise possess. Although men 
of genius have usually left their unique mark in a particular field, 
and some \vriters accordingly include in the term genius persons 
with special aptitudes independent of more generalized intelli- 

gence. studies of the early development of these people appear 
to s h o ~ i ~  that the general intelligence of the highly talented indi- 
vidual is also exceptionally high. I t  may very well be that the 
two senses in nhich the concept genius has been used represent 
two sides of the same coin. 

There have been a variety of attempts to explain the nature and 
source of genius. One theory holds that the man of genius belongs 
to a separate psychobiological species, differing as much from 
ordinary man in his mental and emotional processes as man differs 
from the ape. Another theory looks upon genius as closely related 
to neurosis and psychosis. Cesare Lombroso is perhaps the most 
widely cited among those who held or hold this point of view. 
Although modern psychoanalytic theory would also hold that 
genius, like neurosis and psychosis, has its source in basic conflict 
between the self and environment, in the genius these conflicts are 
resolved in such way that the symptoms and products are socially 
useful and valued. Investigations indicate that the man of genius 
is actually somewhat less prone to mental disorders, physical weak- 
ness and bodily deformities than are people in general. Children 
who show exceptionally high general intelligence of the sort that 
may be classified as "gifted" or "potential genius" are on the 
average superior to other children in physique and health and in 
emotional and social adjustment. 

Galton, a h o  inaugurated the systematic study of genius, formu- 
lated the theory that genius is a very extreme degree of three 
combined traits-intellect, zeal and power of working-that are 
shared by all men in various "grades." In his Iieredztary Genius, 
ahich appeared in 1869, he presented the first clear statistical 
evidence that genius, as measured by outstanding accomplishment, 
tends to run in families. Since then the extent to which biological 
heredity. as distinct from education and opportunity, is respon- 
sible for the great differences in achievement of different individ- 
uals has been the subject of scientific controversy. The question 
of how much "nature" and how much "nurture" remains unsettled. 
However, the consensus is that genius is a function of both heredi- 
tary and environmental factors. The orlginal potentiality for 
exceptional achievement comes from heredity, but whether or not 
this potentiality mill be brought to fruition depends, at least to 
some extent, upon opportunity and training. 

Studies of famous men and show that there is no country 
and no period of time that has not produced some persons of 
genius calibre. Perhaps the greatest proportion of men of genius 
to total population that has ever occurred was found in Athens 
during the period extending roughly from the 5th to the 2nd cen- 
tury B c . when the city-state a i t h  a population averaging not more 
than 2j.ooo gave to the world such men as Pericles. Plato, Aris- 
totle, Themistocles and others of equal or near-equal rank. 

In all countries and all periods there have been families, social 
classes and communities that have produced more than their 
quota of genius. The chance that men who have themselves 
achieved prominence will have children nho rank in the genius 
group, either by reason of their exceptional endowment as children 
or on the basis of exceptional accomplishment as adults, is unques- 
tionably greater than that for the population in general. It is, 
however, impossible to say with any certainty whether this is 
due to superior heredity or to superior environment. What must 
always be borne in mind is that in all places and at all times men 
of genius have arisen from all ranks of society. John Bunyan's 
father was a poor tinker; the father of Pierre Simon Laplace was 
a farmer of limited means. A place in Who's Who is by no means 
reserved from father to son. 

See also INTELLIGENCE; PRODIGY; PSYCHOLOGICAL MEASURE- 
MENTS; ROMAN RELIGION. 

BIBLIOGRAPHY.-G. Wissowa, Religion und Kultus der Ronzer, 2nd 
ed.; F. Galton, Hereditary Genius (1869) ; C .  Lombroso, Men of 
Genius, Eng. trans. (1891) ; L. M. Terman et el., Genetic Studies of  
Genius, vol. i-iv (1925-47) ; L. S. Hollingworth, Children Above 180 
1.Q. (1942).  (I?. L. G.;  J.  W. Gs.) 

GENLIS, S T ~ P H A N I E - F ~ L I C I T ~  DU CREST DE 
SAINT-AUBIN, COMTESSE DE (1746-1830), French writer and 
educator, was born at ChampcCry, Autun. France. At six years of 
age she was received as a canoness into the noble chapter of Alix, 
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near Lyons, with the title of Madame la Comtesse de Lancy, taken 
from the town of Bourbon-Lancy. Her entire education, however, 
was conducted at  home. In  her 16th year she was married to 
Charles Brfilart de Genlis, a colonel of grenadiers, who afterward 
became marquis de Sillery. Some years later, through the influ- 
ence of her aunt, Madame de Montessori, who had been clan- 
destinely married to the duke of Orleans, she entered the Palais 
Royal as lady-in-waiting to the duchess of Chartres (1770). She 
acted with great energy and zeal as governess to the daughters 
of the family, and was in 1781 appointed by the duke of Chartres 
to the responsible office of gouverneur of his sons, a step which 
led to the resignation of all the tutors as well as to much social 
scandal. She wrote several works for the use of her pupils, the 
best known of which are the The'Btre d'e'ducation (4 vols., 1779- 
go), a collection of short comedies for young people, Les Annales 
de la vertu (2 vols., 1781) and Addle et The'odore (3 vols., 
1782). She anticipated many modern methods of teaching. His- 
tory was taught with the help of magic lantern slides and her pu- 
pils learned botany from a practical botanist during their walks. 
Madame de Genlis welcomed the Revolution, but the fall of the 
Girondins in 1793 compelled her to take refuge in Switzerland 
along with her pupil Mademoiselle d1Orlkans. In this year her 
husband, from whom she had been separated since 1782, was 
guillotined. In 1794 Madame de Genlis fixed her residence at  
Berlin, but was expelled by order of King Frederick William, and 
afterward settled in Hamburg, where she supported herself for 
several years by writing and painting. After the 18th Brumaire 
(1799) she returned to France, and was well received by Napoleon, 
who gave her apartments at  the arsenal and assigned her a pension 
of 6,000 fr. Her government pension was discontinued by Louis 
XVIII.  Her Diners du Baron d'Holbach (1822) set forth with a 
good deal of sarcastic cleverness the intolerance and fanaticism of 
18th century "philosophes." She died on Dec. 31, 1 8 3 0 .  

GENLISEA: see PITCHER PLANTS. 
GENNADIUS I1 or GEORGIOS SCHOLARIOS (d. C. 1468). patri- 

arch of Constantinople, 1454-56, philosopher and theologian. was 
one of the last representatives of Byzantine learning. He appears 
to have been born at  Constantinople and to have served the em- 
peror John VII Paleologus as counsellor. He was present a t  
the great council held in 1438 at  Ferrara and Florence with the 
obiect of uniting the Greek and Latin Churches, and there met 
the Platonist, ~ e m i s t u s ,  Pletho. In church matters, as in philos- 
ophy, the two were opposed-Pletho maintaining strongly the 
principles of the Greek Church, Georgios being more nilling to 
compromise. On his return to Greece, however, Georgios opposed 
the union. In 1448 he became a monk at Pantokrator. and in 1453 
was elected patriarch of Constantinople by Mohammed 11. A few 
years later he found his position under a Turkish sultan so irksome 
that he retired to the monastery of John the Baptist near Serrae 
in Macedonia, where he died about 1468. 

GENOA (anc. GENUA, Ital. GENOVA, Fr. G;NES), capital of 
the province of Genoa, It .  Pop. (1951) of greater Genoa (from 
Nervi to Voltri), 688,447; of the city, 648,078 (1937 est.) 736.135 
(commune). Situated on the Gulf of Genoa, it is the chief port 
of Italy, the seat of an archbishop and a university and a strong 
fortress. The city, as seen from the sea, is "built nobly." The 
original nucleus is that portion which lies to the east of the port in 
the neighbourhood of the old pier (Molo Vecchio). In the middle 
of the 12th century, it was found necessary to extend the line of 
circumvallation, but it was not till 1320-30 that a third line took 
in the greater part of the modern site of the city proper. This pre- 
sented about 3 mi of rampart toward the land side which can still 
be traced. though large portions. especially toward the east, have 
been dismantled. The present line of circumvallation dates from 
1626-32, the period when the independence of Genoa was threat- 
ened by the dukes of Savoy. From the mouth of the Bisagno in 
the east and from the lighthouse point in the west, it stretches in- 
land over hill and dale to the great fort of Sperone (the Spur) on 
the summits of Monte Peraldo at  a height of 1,604 ft. The circuit 
is little less than 12 mi. 

HISTORY 
The discovery of a Greek cemetery of the 4th century B.C. is 

the only proof that Genoa was ever occupied by the Greeks. The 
city was destroyed by the Carthaginians in 209 B.C. but restored 
by the Romans, who made it and Placentia their headquarters 
against the Ligurians. An inscription of 117 B.C. (now preserved 
in the Palazzo Municipale at Genoa and called the "Bronze tablet") 
refers to the decision of the judges sent from Rome to settle the 
boundaries between the Genuates and the Veturii, the inhabit- 
ants of a neighbouring hill town. I t  is known only from inscrip- 
tions of other places that Genoa had municipal rights. The city 
was a mznlzicrpiz*nz and the headquarters of the Roman fleet which, 
among its admirals, had the famous Agrippa whose house is thought 
to have been in the Piazza Cavour. Strabo (iv, 6, 2 ,  p. 207) states 
that Genoa exported wood, skins and honey and imported olive 
oil and wine, though Pliny speaks of the wine of the district as  
the best of Liguria (Hist. Nut., xiv, 67). 

The history of Genoa during the dark ages, throughout the 
Lombard and Carolingian periods, is but the repetition of the gen- 
eral history of the Italian communes. The patriotic spirit and 
naval prowess of the Genoese, developed in their defensive wars 

S I L B E R S T E I N  F R O M  M O N K M E Y E R  

T H E  PORTA SOPRANA OR PORTA Dl  S. ANDREA.  GATE OF T H E  O L D  CITY WALL 
IN THE CENTRE OF GENOA.  T H E  GATE W A S  BUILT IN 1155 

against the Saracens, led to the foundation of a popular consti- 
tution and to the rapid growth of a powerful fleet, and earned 
Genoa its title of La Superba, "the proud." From the necessity 
of leaguing together against the common Saracen foe, Genoa 
united with Pisa early in the I ~ t h  century in expelling the Moslems 
from the island of Sardinia; but the Sardinian territory thus 
acquired soon furnished occasions of jealousy to the conquering 
allies, and there commenced between the two republics the long 
naval wars which terminated fatally for Pisa in the battle of 
Meloria (1284). Genoa secured great advantages from the trade 
stimulated by the crusades. The seaports wrested at  the same 
period from the Saracens along the Spanish and Barbary coasts 
became important Genoese colonies, while in the Levant, on the 
shores of the Black sea and along the banks of the Euphrates were 
erected Genoese fortresses of great strength. 

The commercial and naval successes of the Genoese during the 
middle ages were the more remarkable because, unlike their rivals, 
the Venetians, they were the unceasing prey to internal discord- 
the Genoese commons and nobles fighting against each other, rival 
factions among the nobles themselves striving to grasp the supreme 
power in the state, nobles and commons alike invoking the arbi- 
tration and rule of some foreign captain as the sole means of ob- 
taining a temporary truce. From these contests of rival nobles, 
in which the names of Spinola and Doria stand forth with greatest 
prominence, Genoa was soon drawn into the great vortex of the 
Guelph and Ghibelline factions; but its recognition of foreign 
authority-successively German, Neapolitan and Milanese-gave 
way to greater independence in 1339, when the government as- 
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sumed a more permanent form with the appointment of the first 
doge, an office held at Genoa for life, in the person of Simone 
Boccanera. Alternate victories and defeats of the Venetians and 
Genoese-the most terrible being the defeat sustained by the 
Venetians at Curzola (1298) where the famous Venetian traveller. 
Marco Polo, dictated his book of voyages, I1 ?i;Tzlione, during his 
four years of captivity-ended by establishing the inferiority of the 
Genoese rulers, who fell under the power now of France, now of 
the Visconti of Milan. The Banca di S. Giorgio, ui th  its large 
possessions, mainly in Corsica, formed during this period the most 
stable element in the state, until in I j28 the national spirit ap- 
peared to regain its ancient vigour when Andrea Doria succeeded 
in throwing off the French domination and restoring the old form 
of government. The government as restored by him, with certain 
modifications tending to impart to it a more conservative char- 
acter, remained unchanged until the outbreak of the French 
Revolution and the creation of the Ligurian republic. 

Between Aug. 26 and Oct. 30, 1451, the great navigator Chris- 
topher Columbus was born in Genoa, in the Piazza de Ferrari. The 
original house was demolished in 1684 and the House of Columbus 
built on the site. n'earby a cloister has been constructed in the 
Roman style of the former monastery of S. Andrea, which had 
links with Columbus. 

The Ligurian republic was soon swallowed up in the French 
empire, but not before Genoa had experienced terrible privations 
in the siege when Andri. MassCna held the city against the Austrians 
(1800). In  1814 Genoa rose against the French, on the assurance 
given by Lord IVilliam Bentinck that the allies would restore to 
the republic its independence. I t  had, however. been determined 
by a secret clause in the treaty of Paris that Genoa would be in- 
corporated with the dominions of the king of Sardinia. The dis- 
content so created kept alive in Genoa a republican spirit which, 
through the influence of a young Genoese citizen, Giuseppe Maz- 
zini, was a permanent menace not only to the Sardinian monarchy 
but to all the established governments of the peninsula. .4 re- 
publican outbreak occurred in 1848, but after a short and sharp 
struggle the city, momentarily seized by the republican party, was 
recovered by Gen. Alfonso la Marmora. 

In  World War I1 Genoa was heavily bombed by the Allies; its 
port and industrial areas were virtually demolished by the re- 
peated aerial attacks. 

THE CITY 

A r c h i t e c t u r a l  Features.-The main architectural features of 
Genoa are its mediaeval churches, with striped faqades of black 
and white marble, and its magnificent 16th-century palaces. 

The earlier churches show a mixture of French Romanesque and 
the Pisan style-they are mostly basilicas with transepts and as a 
rule a small dome; the pillars are sometimes ancient columns and 
sometimes formed of alternate layers of black and white marble. 
The faqades are simple, without galleries, having only pilasters 
projecting from the wall, and are also alternately black and white. 
This style continued in Gothic times also. The oldest church is 
Sta. Maria di Castello (11th century), the columns and capitals 
of which are almost all antique. S. Cosma and S. Donato (with 
remains of the 10th-century building) belong to the 12th century, 
and S. Giovanni di Pre, S. iigostino (with a fine campanile) and 
S. Stefano to the 13th. S. Matteo, the church of the Doria 
family, was founded in 1126 by Martino Doria. The faqade dates 
from 1278, and the interior from 1543; in the crypt is the tomb 
of Andrea Doria by Giovanni Montorsoli, and above the high altrir 
hangs the dagger presented to the doge by Pope Paul 111. To the 
left of the church is an exquisite cloister of 1308 with double 
columns. in which a number of sepulchral inscriptions of the 
family and the statue of Andrea Doria by Montorsoli are preserved. 
The little square in front of the church is surrounded by Gothic 
palaces of the Doria family. The cathedral of S. Lorenzo was 
reconstructed about the end of the I ~ t h  century and consecrated 
in 1118. The faqade has three elaborate door~vays (13th century), 
the interior was rebuilt in I 307, the campanile, which rises above 
the right-hand doorway, was completed in 1522, and the cupola 
was erected after the designs of the architect Galeazzo Alessi in 

1567. The fine Early Renaissance (1448) sculptural decorations 
of the chapel of St. John the Baptist were due to Domenico 
Gaggini of Bissone on the Lake of Lugano. In the treasury of the 
cathedral is an octagonal bowl, the Sacro Catino, brought from 
Caesarea in 1101, which corresponds to the descriptions given of 
the Holy Grail and was long regarded as an emerald of matchless 
value, but is in reality a remarkable piece of ancient glass. The 
church of St. Ambrose, rebuilt by the Jesuits ( I  587), has a richly 
decorated interior (16th century). The Annunziata del Guastato 
(1587), one of the largest churches in the city, is a cruciform 
structure with a dome; its interior is covered with gilding and 
frescoes of the 17th century. S. Siro was rebuilt by the Benedic- 
tines in the 11th century and restored and enlarged by the Thea- 
tines in 1576, the faqade being added in 1830. Sta. Maria di 
Carignano belongs mainly to the 16th century and \%-as designed 
by Alessi in imitation of St. Peter's at Rome; the highest gallery 
of the dome is 368 i t .  above sea level and 194 ft. above the ground. 

The palaces of the Genoese patricians, famous for their sump- 
tuous architecture, their general effectiveness and their artistic 
collections, were many of them built in the latter part of t h e  
16th century by hlessi, a pupil of Michelangelo, whose style is 
imposing and displays marvellous ingenuity in using a limited or 
unfavourable site to the greatest advantage. Several of the villas 
in the vicinity of the city are also his work. The Via Garibaldi 
is flanked by a succession of magnificent palaces, chief among 
which is the Palazzo Rosso. I t  was presented by the duchess of 
Galliera to the city in 1874, along with its valuable contents, its 
library and picture gallery, which includes fine examples of Van 
Dyck and Paris Bordone. The Palazzo Municipale, built by Rocco 
Lurago at the end of the 16th century, once the property of the 
dukes of Turin, has a beautiful entrance court and a hanging 
terraced garden fronting a noble staircase of marble which leads 
to the spacious council chamber. In  an adjoining room are pre- 
served two autograph letters of Christopher Columbus, and the 
violin of Nicolo Paganini (q.v.), both natives of Genoa. Opposite 
the Palazzo Rosso is the Palazzo Bianco, bequeathed to the city 
by the duchess of Galliera in 1889 and subsequently converted 
into a museum. In the Via Balbi is the Durazzo Pallavicini palace, 
with a noble faqade and staircase and a rich picture gallery, also 
the Palazzo Balbi-Senarega, which has Doric colonnades and an 
orangery. The Palazzo dell' Universita has an extremely fine 
court and staircase of the early 17th century. The Palazzo Doria 
in the Piazza Principe, presented to Andrea Doria by the Genoese 
in 1522, was remodelled in 1529 by Montorsoli and decorated with 
frescoes by Perino del Vaga. Its garden was destroyed by the 
building of the railway. The old palace of the doges, originally 
a building of the 13th century, to which the tower alone belongs, 
stands near the cathedral. Another very fine building is the 
Gothic Palazzo di S. Giorgio, near the harbour, dating from about 
1260, occupied from 1408 to 1797 by the Banca di S. Giorgio, 
now completely restored and occupied by the offices of the port 
authority. The Cimitero di Staglieno, about 14 mi. from the city 
on the right bank of the Bisagno, contains a collection of remark- 
able modern sepulchral monuments. 

The centre of the university is the old palace of Via Balbi, but 
the great number of students (10,200 in 1955) necessitates the 
distribution of many faculties in various parts of the city. Other 
institutions include the academy of arts, the archives of the fathers 
of the commune, the Mazzinian institute for the study of the 
Renaissance and the headquarters of the hydraulic institute of the 
Italian navy, founded in 1872. Genoa's hospitals and the asylum 
for the poor are among the finest in Italy. 

Forced by the narrowness of the levd shore to climb the lower 
hills of the Ligurian Alps, and having been surrounded for many 
centuries by walls of fortification, Genoa is now a picturesque 
confusion of narrow streets, lanes and alleys, with stairways 
climbing the steeper slopes and bridges spanning the deeper 
valleys. Much of the city is inaccessible to cars and many of the 
important streets have very little room for traffic. To unite cer- 
tain quarters three tunnels had to be dug through the hills and 
other tunnels serve the harbour. The Piazza de Ferrari is the 
centre of the stock exchange and general business of the city and 
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from there the Via XX Settembre, famous for its elegance and 
beauty, slopes down to end between the Piazza della Vittoria, 
with its fine memorial to TTJorld TITar I, and the Piazza Verdi, xhere 
one of the two big railway stations stands. The Theatre Carlo 
Felice, destroyed in World War .II, is to be rebuilt. The Corso 
Buenos Ajres connects the city with the new residential quarter 
that extends practically to Nervi. The Via Roma runs from near 
the Piazza de Ferrari to the Piazza Corvetto, with its equestrian 
statue of Victor Emmanuel 11. which lies between the two main 
parks, Acquasola and Villetta Di  Xegro. In front of the prin- 
cipal station is the Piazza Acquaverde, with a statue of Columbus, 
a t  whose feet kneels the figure of America. The T'ia di Circon- 
vallazione a Monte leads up to the hills at the back of the ton-n, 
where new suburbs have been constructed. Three funicular rail- 
~ ~ a y s  from different points of the city give access to the highest 
parts of the hills behind the town. In the east the covering in 
of the Bisagno from the Piazza Verdi to the sea, and in the west 
the cutting of a road through the lighthouse promontory (S. 
Benigno) have enabled the city to be more intimately connected 
to the nearby communes. In  1926 the communes were fused to 
form greater Genoa. 

Commerce a n d  Industry.-Though its existence as a mari- 
time power was originally due to its port, it was only after 1870 
that Genoa provided the conveniences necessary for the modern 
development of its trade, the duke of Galliera's gift of L800,ooo 
to the city in 187j being devoted to this purpose. A further 
enlargement of the harbour became necessary after the opening of 
the St. Gotthard tunnel in 1882, which extended the commercial 
range of the port of Genoa through Switzerland into Germany. 

The old harbour is semicircular in shape, 232 ac. in area, with 
numerous quays, and protected by moles from southern and south- 
westerly winds. An outer harbour, 247 ac, in area, has been con- 
structed by extending the Rlolo Nuovo by the Ylolo Duca di 
Galliera. and another basin, the San Pier d'Arena basin, for coaling 
vessels. with an area of 96 ac.. has been formed to the west of 
this, between it and the lofty lighthouse which rises on the prom- 
ontory a t  the southx~estern extremity of the harbour. A further 
extension in front of San Pier d'Arena as far as the mouth of the 
Polcevera river was in progress in the mid-19jos. 

The largest ships can enter the harbour, which may be divided 
into three parts : the eastern zone for yachts, fitting out and repairs 
to naval ships, with four graving docks; the central zone which is 
the old harbour, with a graving dock; and the western zone ~ ~ h i c h  
comprises the industrial ports of San Pier d'*\rena! Cornigliano 
and Sestri Ponente. In the harbour between 8,000,ooo and 9.000,- 
ooo tons of goods are handled yearly. Imports are mainly raw 
materials such as oil, coal, iron ore, hides, wool and cotton. 
Heavy industries, including steelworks, have developed near the 
harbour in the valley and at  the mouth of the Polcevera. 

Genoa is an important rail centre for Milan, Turin, Ventimiglia 
(France) and La Spezia (Rome). The road connecting Rome 
with the Azure coast (Via Aurelia) passes through the city and 
other major roads are the Scoffera pass to Piacenza, the Dei Giovi 
pass to Serravalle and the Turchino pass to Ovada. The connec- 
tion of the harbour ~ ~ i t h  the hinterland is, however? made very 
difficult by the presence of the Apennines. There is a marshalling 
station, connected directly ~vi th the harbour by tunnels, at Cam- 
passo north of San Pier d'Arena. Genoa is the most important 
harbour in the western Mediterranean with the exception of Mar- 
seilles, with which port it carries on a keen competition. 

B I B L I O G R , ~ P H Y . - . ~ ~ O ~ ~  Genoese chroniclers and historians the most 
important are Caffarus, J .  Bracellus, J.  Bonfadio, A. Giustiniani, F. M. 
Casoni, F. M. -Accinelli, C. Varese (Stor ia  della Repubblica d i  Genova, 
dalla sua origine sino a1 1814, 7 vol.; 1835-37) and C. Manfroni. For 
the social, religious, economic and political history see the publications 
of the Societci Ligure d i  Storia Patria (18;7- ), the Commune, the 
Chamber of Commerce and the Consorzio Autonomo del Porto. See 
also F. Podesti, I1 Porto d i  Genova  ( 1 9 1 3 )  ; G. Monleone and G. Pes- 
sagno, Cristofovo C o l o n ~ b o  (1931 ,  Eng. version, 1932) ; P. Revelli, I1 
Genovese (1951); 0. Grosso, Genoa (1950)  and other guide books; 
.A. Issel, Liguria geologica e preistorica ( 1 8 9 2 ) .  (-10. B.) 

GENOA, CONFERENCE OF (April 10-May 19. 1922). 
a meeting of representatives of the British dominions and of 29 
European states, including not only the Allies and former neutrals, 

but all the former enemy powers except Turkey (which ex- 
cluded on the ground that it was an Asiatic country). Above all, 
the conference mas attended by representatives of Soviet Russia. 
and the dominant issue was the renewal of relations between Russia 
and Europe. Before the conference met. Aristide Briand had been 
succeeded as premier by Raymond PoincarC. Since the project 
of the Genoa conference had already been accepted by the supreme 
council. PoincarC could not reject it altogether, but he sought to 
interpret the agreed program in the narrowest sense and to hedge 
the participation of Russia with the fullest possible restrictions. 
He gave detailed and stringent instructions in this sense to his 
representative, Louis Barthou. 

The general conference was preceded by a meeting between 
PoincarC and D. Lloyd George at Boulogne, on Feb. 2 j, a meeting 
of Allied economic experts in London from March 20 to 28, ahich 
drew up detailed agenda for Genoa, and t ~ v o  other preliminary 
meetings of a regional character, one between the members of the 
little entente at  Belgrade, and mother at  Warsaw between Poland, 
Latvia, Estonia and Finland. The parties represented at  Warsaw 
subsequently conferred at  Riga with representatives of Soviet 
Russia. The invitation to Genoa was accepted by the Soviet gov- 
ernment with alacrity. but was declined by the Gnited States. 

The conference set up four commissions, the first to examine 
methods of putting into practice the principles of the Cannes 
resolution of Jan. 6. 1922 (see CANNES, CONFERENCE OF),  while 
the other three were to deal respectively with financial subjects. 
economic and commercial subjects and transport. These three 
latter commissions all reported before the conference came to an 
end; but their reports were bound to remain academic unless the 
first commission achieved positive results. The task of the first 
commission was more difficult, because it was general and political 
in character, and its work was soon suspended in favour of in- 
formal discussions between the three principal Allied powers and 
Belgium on the one side and the Russians on the other. Mean- 
{~hile  the Germans signed. on April 16, a separate treaty with the 
Russians at  Rapallo (q.v.), in which the objects of the Genoa 
conference were achieved as between these two parties by a mutual 
renunciation of reparation claims and a resumption of normal 
consular and diplomatic relations. 

This separate Soviet-German treaty damaged the general pros- 
pects of the conference by the fear it  instilled into the Allies. In  
these circumstances there was little prospect of success for a 
general pact of nonaggression, which Lloyd George suggested on 
April 25. But the conference actually broke down through the 
intransigence of Belgium, which insisted upon the integral restitu- 
tion of foreign-015ned private property in Russia. France sup- 
ported the Belgian contention. Eventually a formula on the British 
lines was carried, even Belgium finally giving way; but it  was so 
evident that, with Great Britain and France divided, no positive 
result could be achieved, that the Genoa conference was quietly 
wound up by remitting its agenda to a mixed commission of ex- 
perts, who duly met at  The Hague from June 26 to July 20, 1922, 
but also foundered on the rock of foreign-owned private property 
in Russia. 

The Genoa conference was interesting because economic and 
financial problems were approached from the point of view of 
reconstruction, and not of reparation. I t  was also the first at- 
tempt at a settlement between the European governments and 
Soviet Russia. 

See Sir C. Gordon and E. Montpetit, T h e  Genoa Conference,  Joint 
Report of the Canadian Delegates (1922)  ; J. S .  Mills, T h e  Genoa  Con-  
ference ( 1 9 2 2 ) .  

GENOVESI, ANTONIO (17 I 2-1 769), Italian philosopher 
and economist who proposed reforms in the kingdom of Naples 
in a spirit that sought to combine the ideas of the Enlightenment 
with an extremely radical Christianity, was born at  Castiglione, 
near Salerno. on Nov. I.  I 7 I 2. Ordained priest in I 73 7, he went 
to Naples in 1738 and was in 1741 appointed to teach metaphysics 
in the university there. His Discipli~zav~~m vzetaphysicilvzl?n ele- 
?rze?ztu (1743-j2) incurred some suspicion of heresy, and in 1748 
he decided not to publish the companion work on theology (his 
treatises on logic and on physics had both appeared in I 74 5). In  
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I 7 53, however, he dedicated his Discorso supra alcuni trattati 
d'agricoltura . . . in cui si tratta del vero fine delle lettere to the 
influential Bartolomeo Intieri, with the result that in 1754, when 
Intieri founded a t  Naples the first European chair of "commerce 
and mechanics" (i.e., political economy), he stipulated that Ge- 
novesi should be its first occupant. Thenceforward Genovesi wrote 
and lectured mainly in Italian instead of Latin. His subsequent 
publications included Meditazioni filosofiche sulla religione e sulla 
morale ( I  7 58). Lettere accademiche ( I  764) and, most important 
of all, Delle lezioni di commercio (1765; new ed., 1768), the first 
Italian work on his subject. Genovesi died in Naples on Sept. 23, 
1769. 

For his metaphysics Genovesi took much from Leibnizian mon- 
adism. His theory of knowledge was largely empiricist. His mer- 
cantilist system of economics is distinguished by his remarkable 
analysis of demand, by his high valuation of labour and by his ef- 
forts to reconcile protectionism with free competition. In the 
political field his contention that ecclesiastical authority should be 
strictly limited to spiritual matters and that the state should dis- 
possess the clergy and religious orders of their lands was most 
welcome to Bernardo Tanucci's "enlightened" administration in 
Naples. 

See E. Gambini, Antonio Genovesi (1910) ; G. Monti, Due grandi 
riformatori del settecento (1926) ; A. Tisi, I1 Pensiero religioso d'An- 
tonio Genovesi (1932). 

GENRE PAINTING has primarily to do with a type of sub- 
ject, but the proper application of the term is limited also by the 
painter's attitude toward the subject. (See also STILL-LIFE PAINT- 
ING.) In  genre painting, intimate scenes and subjects from or- 
dinary daily life are dealt with. The elimination of imaginative 
content focuses attention upon the shrewd observation of types. 
costumes and settings and upon the beauty and appropriateness of 
colour, form and texture. In  true genre painting such subjective 
qualities as the dramatic, historical, ceremonial, satirical, didactic, 
romantic, sentimental and religious should be reduced to a mini- 
mum. Characteristic works by Jan Steen, Honor6 Daumier, 
Thomas Rowlandson and William Hogarth would thus be too 
satirical or didactic to be called genre, while those of Francis 
Wheatley, George Morland and J. H. Fragonard would be too 
sentimental and those of J. F. Millet too romantic. 

In Europe, genre painting does not begin clearly to emerge until 
the late middle ages, when illuminated calendars showing the oc- 
cupations appropriate to the months or seasons are found in manu- 
script books (see ILLUMINATED MANUSCRIPTS). These little 
genre pictures give intimate glimpses of the life of the time. Soon 
the taste for genre became so keen that Petrus Christus, Pieter 
Aertsen and Pieter Brueghel painted scenes in shops and kitchens 
occasionally thinly disguised as religious subjects. The greatest 
home of genre painting was indeed 17th-century Holland, when 
Adriaen van Ostade, Gerard Dou, Gabriel Metsu, Jan Vermeer, 
Pieter de Hooch and Gerard Terborch flourished. Among later 
exponents are J. B. S. Chardin in France and Pietro Longhi in 
Italy. Although in modern times colour photography has prac- 
tically usurped the place of genre painting, the term might include 
interiors by Jean Gdouard Vuillard and Pierre Bonnard, leaders of 
the French Intimiste school, and similar works by Henri Matisse. 

(D. L. FR.) 

GENTIAN, botanically Gentiana, a large genus of herbaceous 
plants belonging to the family Gentianaceae (9.v.). The genus 
comprises about 400 species, most of them perennial plants with 
tufted growth, growing in hilly or mountainous districts, chiefly 
in the northern hemisphere, but also in New Zealand and South 
America. The leaves are opposite, entire, smooth and often 
strongly ribbed. The flowers have a persistent four- to  five-lobed 
calyx and a four- to five-lobed tubular corolla; the stamens are 
equal in number to the lobes of the corolla. The ovary is one- 
celled, with two stigmas, either separate and rolled back or con- 
tiguous and funnel shaped. The fruit when ripe separates into 
two valves and contains numerous small seeds. The majority of 
species are remarkable for the deep or brilliant blue colour of their 
blossoms, comparatively few having yellow, white or, more rarely, 
red flowers; the last are almost exclusively found in the Andes. 

About 60 species occur in North America, widely distributed 
throughout the continent, but most numerous in the Rocky moun- 
tain region. Of about 18 species found from the Great Plains 
eastward, among the best known are the fringed gentian (G. 
crinita), one of the most beautiful American wild flowers; the 
closed or bottle gentian (G. andrewsii), the commonest species; 
the downy gentian (G. puberula), of the prairie region; and the 
stiff gentian or agueweed (G. quinquefolia), which extends south- 
ward to Florida. Of the many Rocky mountain species, those 
with fringed flowers, as G. elegans and G. barbellata, are among the 
most conspicuous. Representative of the I 2 or more species found 
in California and northward in the coastal mountains are the 
single-flowered gentian (G. simplex), with slightly fringed flowers, 
and the explorer's gentian (G. calycosa), which throughout the 
summer forms sheets of intense blue in alpine meadows from 
California to British Columbia and eastward to Montana. 

There are ten species of gentian native to Great Britain. Three 
of them are perennials belonging to the genus Gentiana, while 
seven, all of which are annuals or biennials, are credited to the 
genus Gentianella, a name preferred by British botanists for an- 
nual and biennial gentians but not widely accepted in the United 
States. 

Of the perennial species the marsh gentian (Gentiana pneu- 
monanthe), also called the Calathian violet, is six to nine inches 
high, has blue flowers and is rather rare from Cumberland to Dor- 
setshire. The spring gentian (G. verna) and the small gentian 
(G. nivalis) are much lower plants, have bright blue flowers and 
are more widely distributed throughout the British Isles. 

The annual or biennial gentians of the genus Gentianella com- 
prise the felwort (G. amarella), often called autumn gentian, 
which has dull purple flowers and is widely distributed; G. cam- 
pestris, two to nine inches high, with blue or white flowers and 
found throughout Great Britain; G. anglica, confined to southern 
England, has purple flowers and is only three to five inches high; 
G, uliginosa, a low annual, rare in Pembroke and Glanmorgan; and 
G. germanica, a biennial, with blue flowers, rather common on cal- 
careous grasslands throughout Great Britain. 

Some of these, but more especially the much finer species from 
North America, the Himalayas, Burma, Tibet, China and Japan, 
are much cultivated for ornament in England, where over I 50 
species are known. Less than 50 of these are much grown in the 
United States, where the climate is far less suited to gentians 
than that of England. None of them is particularly easy to grow, 
and many of them need the specialized conditions of scree or 
moraine in the rock gardens. All require coolness and moisture, 
especially the perennials. 

Several preparations obtained from the root of Gentiana lutea 
are used in medicine to stimulate the alimentary tract, thus im- 
proving digestion. The chief of these is compound gentian tinc- 
ture, comprising IOO g. of powdered gentian root, 40 g. of bitter 
orange peel and 10 g. of cardamom seed, mixed with glycerin, 
alcohol and water. In Germany and France other species of 
gentian, notably G. purpurea, G. punctata and G, pannonica, are 
sometimes permitted substitutes of G. lutea. 

G. lutea is a large handsome plant three or four feet high, grow- 
ing in open grassy places on the Alps, Apennines and Pyrenees, as 
well as on some of the mountainous ranges of France and Germany, 
extending as far east as Bosnia and Asia Minor. I t  has large, oval, 
strongly ribbed leaves and dense whorls of conspicuous yellow 
flowers. I ts  use in medicine is of very ancient date. Pliny and 
Dioscorides mention that the plant was noticed by Gentius, a king 
of the Illyrians, living 18-167 B.c., from whom the name Gentiana 
is supposed to be derived. During the middle ages it was much 
employed in the cure of disease, and as an ingredient in counter- 
poisons. In 1552 Hieronymus Bock (Tragus), a German priest, 
physician and botanist, mentions the use of the root as a means of 
dilating wounds. 

The root is tough and flexible, scarcely branched and of a 
brownish colour and spongy texture. I t  has a pure bitter taste 
and faint distinctive odour. The bitter principle, known as gen- 
tianin, is a glucoside, soluble in water and alcohol. I t  can be de- 
composed into glucose and gentiopicrin by the action of dilute 
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mineral acids. I t  is not precipitated by tannin or subacetate of 
lead. A solution of caustic potash or soda forms with gentianin 
a yellow solution, and the tincture of the root to which either of 
these alkalis has been added loses its bitterness in a few days. 
Gentian root also contains gentianic acid, which is inert and taste- 
less. I t  forms pale yellow, silky crystals, very slightly soluble in 
water or ether but soluble in hot strong alcohol and in aqueous 
alkaline solutions. This substance is also called gentianin, gentisin 
and gentisic acid. 

The root also contains I 2 %  to 15% of an uncrystallizable sugar 
called gentianose, of which fact advantage has long been taken in 
Switzerland and Bavaria for the production of a bitter cordial 
spirit called Enzianbranntwein. The use of this spirit, especially 
in Switzerland, has sometimes been followed by poisonous symp- 
toms, which have been doubtfully attributed to inherent narcotic 
properties possessed by some species of gentian, the roots of which 
may have been indiscriminately collected with it, but it is quite 
possible that it may be due to the contamination of the root by 
that of hellebore (Veratrum album), a poisonous plant growing a t  
the same altitude and having leaves extremely similar in appear- 
ance and size to those of G. lutea. See VERATRUM; HELLEBORE. 

(N. TR.) 
GENTIANACEAE (GENTIAN FAMILY), of subclass Sym- 

petalae of dicotyledons, includes some of the most beautiful flower- 
ing plants of woodlands, meadows and moors. The fringed gentian 
(Gentiana crinita) is a popular favourite but the Andean genus 
Lagenanthus, with showy scarlet tubular flowers four to five and 
a half inches long, is virtually unknown. The family contains 
about 1,000 species in 80 genera; mostly temperate or montane in 
all continents except Africa, with epicentres In the Alps, Hima- 
layas, western North America and the Andes; mostly annual or 
perennial herbs of erect tufted habit by the repeatedly dichoto- 
mous branching. Less frequent 
growth forms include vines 
(Cuban genus Goeppertia and 
Asiatic Crawfurdia) , rhizom- 
atous perennials (Menyanthes, 
etc.), water lilylike aquatics 
(Nymphoides, etc.), weedy short- 
lived annuals (Centaurium, Hop- 
pea, etc.), ericoid subshrubs 
(Enicostema) and shrubs attain- 
ing a height of 1 2  i t .  or more 
(Macrocarpaea, Symbolanthus). 
Rock gardeners value low, clump- 
forming alpines (Gentiana acau- 
lis, bavarica, ,etc.) displaying 
large campanulate flowers of in- 
tense shades of blue. Cytologi- 
cally the family is prevailingly 
polyploid, with recorded diploid 
base numbers of 5, 7,  9 and 13. 

The leaves are generally in two- 1. H O R A C E  M C F A R L A N D  CO. 

ranked opposite pairs, smooth F R INGED GENTIAN ( G E N T I A N *  
and shining, the margins without C R I N I T A )  

teeth, rarely in whorls (Curtia 
and Frasera) or trifoliate (Menyanthes). Reduced scalelike 
leaves occur in anomalous genera of slender nongreen saprophytes 
(Voyria, etc.);  these are often confused with Burmanniaceae. 
The inflorescence is generally cymose, but the flowers may be 
densely spicate (Coutoubea spicata) or even solitary (some true 
gentians). The flowers are perfect and regular with parts in fives 
(less often in fours), the pistil bicarpellate (uniloculate in Men- 
yanthes and allies). The sepals generally form a tubular calyx, 
but in the primitive neotropical genus Chorisepalum they are 
separate. The corolla varies widely but is plaited or smooth, and 
most often bell shaped, funnelform or salverform, or sometimes 
rotate (British genus Chlora). Yellow is the primitive flower 
colour, retained in Gentiana lutea, but more numerous are species 
that have evolved with hues from pale blue to ultramarine. The 
throat is frequently provided with fringed scales, nectaries, ap- 
pendages or colour streaks (nectar guides). Stamens, which equal 

in number but alternate with the corolla segments, are inserted gt 
various levels on the tube, the slender filaments bearing delicate 
versatile anthers which dehisce by longitudinal slits. I n  Cen- 
taurium the stamens coil tightly after anthesis. Exceptional 
variation in pollen grains occurs among genera but this character 
is evidently not closely correlated with any other floral character 
although it has been used unsatisfactorily in support of phylogenies. 
Gelatinous pollen is produced in Gentiana parryi and others, where 
the orientation of the anthers may vary between the closed gentian 
type and those species with open corollas. The style, which may 
be short to long, undivided or bilobed, usually terminates in a 
distinct stigma. Placentation is parietal. The superior ovary 
contains numerous anatropous (or half-anatropous) ovules; these 
mature into minute seeds, each provided with copious endosperm 
in which the small embryo is embedded. 

Insect pollination is general in the family. Both oligotropic 
species (i.e., obligate to specific insects), for example, Gentiana 
subgenus Cyclostigma where such long-tongued Lepidoptera as  the 
diurnal hawk moths are vecters, and facultative species (i.e., non- 
obligate), for example, Gentiana lutea where the nectar is acces- 
sible to all visitors, are recognized. Although Centaurium and 
Chlora are nectarless, they are visited by Lepidoptera; perhaps 
here the twisting of the stamens which are easily intercepted by 
the insect aids in pollination. Dimorphism obtains in Menyan- 
thes, Nymphoides and some true gentians. I t  has been observed 
in the dimorphic Menyanthes that when only long-styled flowers 
occur in a marsh, ripe fruits fail to be produced. 

Bitter principles are widespread in the vegetative parts, espe- 
cially in the rhizomes and roots, and have fostered their use in 
medicine; e.g., in Gentiana lutea and others. See GENTIAN. 

(J. A. EN.) 
GENTILE, GIOVANNI (1875-1944), Italian philosopher 

and politician, was born a t  Castelvetrano (Trapani) on May 30, 
1875. He studied literature and philosophy a t  the University of 
Pisa and, after a series of university appointments, became in 1917 
professor of the history of philosophy in the University of Rome. 
From 1903 to 1922 he collaborated with Benedetto Croce in editing 
the periodical La Critica. Though he soon developed a philosophy 
of his own, he remained a friend of Croce until 1924, when they 
disagreed over Fascism. As minister of education in the Fascist 
government from Oct. 1922 to July 1924, Gentile carried out an 
organic reform of Italian education; and as president of two com- 
missions for the reform of the constitution he contributed to laying 
the foundations of the Fascist corporative state (1925). Later, 
though he was made president of the supreme council of education 
(1926-z8), a member of the Fascist grand council (1925-29) and 
president of various cultural institutions, his political influence 
steadily declined. From 1925 to 1943 he planned and edited the 
Enciclopedia Italiana. After Sept. 8, 1943, he adhered to the 
Fascist government established at  Salb and was made the presi- 
dent of the Accademia d'Italia. He was killed in Florence by 
anti-Fascist partisans on April 15, 1944. 

Gentile's philosophy is an extreme form of monistic idealism. 
He denies the existence of individual minds and of any distinction 
between theory and practice, subject and object, past and present. 
blind is the absolute, and education is the process of revelation of 
the absolute. In this sense education is always self-education and 
is ultimately identical with philosophy. Gentile's interest in edu- 
cation and his warm and forceful style of writing explain his great 
popularity among teachers and educational reformers before 1935. 
Later his pupils went their own ways; their views continued to be 
expressed in the Giornale critico della filosofia italiana, founded by 
Gentile in 1920. 

Among Gentile's numerous works, which include editions of 
Giordano Bruno, Tommaso Campanella, G. B. Vico, Vincenzo 
Cuoco. Antonio Rosmini, Vincenzo Gioberti and Spinoza (with a 
commentary) and a translation of Kant's Krifik der reinen Ver- 
nunft, are: La filosofia di Marx (1899) ; Dal Genovesi a1 Galluppi 
(1903), a volume of the Storia della filosofia italiana; I1 modern- 
ismo ( I  909) ; Bernardino Telesio (191 I )  ; I pro blemi della scolas- 
tica e il pensiero italiano (1913) ; La riforma della dialettica 
hegeliano (1913) ; Sommario di pedagogia come scienza filosofica, 
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2 vol. (1913-14); Teoria generale dello spirit0 come atto puro 
(1916; Eng. trans., Theory of Mind as Pure Act,  1922) ; I fonda- 
ment i  della filosofia del diritto (1916) ; Sistema di logica come 
teoria del conoscere (1917-23); Le origini della filosofia contem- 
poranea in Italia, 4 vol. (1917-23); I1 problemo scolastico del 
dopoguerra (1920) ; La riforma dell' educazione (1920 ; Eng. 
trans., The  Re form of Education, 1923) ; Studi  sul Rinascimento 
(1923) ; Bertrando Spaventa (1924) ; I1 flzscismo a1 governo della 
scuola (1924) ; Che cosa k il fascism0 (1925) ; Manzoni e Leopardi 
(1928) ; La filosofia dell' arte (1931) ; Memorie italiane (1936) ; 
and L a  mia religione (1943). (A. D. Mo.) 

GENTILE, in the English Bible, the term generally applied 
to those who were not of the Jewish race. I t  is an adaptation of 
the Lat. gentilis, of or belonging to the same gens, "the clan" or 
"family." In  post-Augustan Latin gentilis meant "national," be- 
longing to the same race. Later it meant "foreign," i.e., other than 
Roman, and was used in the Vulgate with gentes, to translate the 
Hebrew goyyim, "nations," the non-Israelitish peoples. I t  is also 
used by Mormons of all who are not Mormons. (A. L. W.) 

GENTILE DA FABRIANO (c .  1370-1427), Italian painter, 
was the first great Umbrian master. He was born at  Fabriano 
and about 1411 went to Venice, where by order of the doge and 
senate he was engaged to adorn the great hall of the palace with 
frescoes from the life of Barbarossa. He executed this work so 
entirely to the satisfaction of his employers that they granted him 
a pension for life and accorded him the privilege of wearing the 
habit of a Venetian noble. These paintings, which influenced the 
development of Venetian art,  are unfortunately no longer extant. 
About 1320 Gentile went to Florence, where in 1423 he painted 
an "Adoration of the Magi" for the church of Sta. Trinita, which 
is preserved in the Gffizi a t  Florence and is considered his best 
work now extant. Another fine example of his work is a "Madonna 
and Child" (1425), the central panel of an altarpiece, in Bucking- 
ham palace, London. The wings of this altarpiece are in the Uffizi. 
Gentile attained a wide reputation, and was engaged to paint pic- 

"ADORATION O F  THE MAGI" BY GENTILE DA FABRIANO.  IN T H E  UFFlZl  
GALLERY, FLORENCE 

tures for various churches, more particularly Brescia, Siena. Pe- 
rugia and Orvieto. In  1427 he was called to Rome by Pope Martin 
V to adorn the church of St. John Lateran with frescoes. Michel- 
angelo said of him that his works resembled his name, meaning 
noble or refined. They are full of a quiet joyousness, and show a 
naive delight in splendour and in gold ornaments. 

GENTILESCHI (LOMI), ARTEMISIA and ORAZIO, 
Italian painters. 

ORAZIO GENTILESCHI ( c .  1562-C. 1647) is commonly named 
Orazio Lomi de' Gentileschi. He was born in Pisa and studied 
under his half brother Aurelio Lomi. H e  afterward went to Rome 
and painted frescoes in Sta. Maria Maggiore, in the Lateran and in 
S. Niccolo in Carcere; he was associated with the landscape painter 

Agostino Tassi, executing the figures for the landscapes of this 
artist. Among his best works are: "The Circumcision" in the 
church of Gesu at  Ancona; "The Madonna and St. Clara" in the 
Casa Rosei a t  Fabriano; "The Annunciation" in S. Siro, Genoa; 
"The Finding of Moses" in the Prado, Madrid; "SS. Cecilia and 
Valerian" in the Brera. Milan; a "Flight Into Egypt" in the Louvre, 
Paris, and another in the Belvedere, Vienna; and "Joseph and 
Potiphar's Wife" at  Hampton court. At an advanced age Gentile- 
schi went to England at  the invitation of Charles I ,  being employed 
in the palace a t  Greenwich. Van Dyck included him in his por- 
traits of a hundred illustrious men. His works generally are strong 
in shadow and positive in colour. He died in England about 1647. 

ARTEMISLA GENTILESCHI (1597-after 1651), Orazio's daughter, 
studied first under Guido Reni, acquired much renown for portrait 
painting and considerably excelled her father's fame. She was a 
beautiful and elegant woman; her likeness, painted by her own 
hand, is to be seen in Hampton court. Her most celebrated com- 
position is "Judith and Holofernes," Wadsworth Atheneum. Hart- 
ford, Conn., certainly a work of singular energy. She went to 
England about 1638 and painted many portraits there. Artemisia 
refused an offer of marriage from Agostino Tassi and married Pier 
Antonio Schiattesi, continuing, however, to use her own surname. 
She settled in Naples, to which she returned from England, and 
was commissioned to paint three pictures for the cathedral of Poz- 
zuoli. Her style was violent. characterized by brilliant colour. 

GENTILI, ALBERICO (1552-1608), Italian jurist who has 
great claims to be considered the founder of the science of inter- 
national law, was born on Jan. 14, 1552. a t  San Ginesio, Macerata, 
Italy. After taking the degree of doctor of civil law at the Uni- 
versity of Perugia, and holding a judicial office a t  Ascoli, he re- 
turned to San Ginesio and was entrusted with the task of recasting 
its statutes. I n  I j79, however, as a result of his Protestant opin- 
ions, he was obliged to flee, first to Carniola in Austria and then to 
England. By the autumn of 1580 he had reached Oxford, and 
shortly afterward was qualified to teach by being admitted to the 
same degree which he had taken at  Perugia. His lectures on Roman 
law soon became famous. The dialogues, disputations and com- 
mentaries which he published henceforth in rapid succession estab- 
lished his position as a civil lawyer and secured his appointment in 
1587 to the regius professorship of civil law. I t  was, however, by 
his application of the old learning to the new questions suggested by 
modern international relations that Gentili produced his most last- 
ing results. In I 584 he was consulted by the government as to the 
proper course to be pursued with Bernardino de Mendoza, the 
Spanish ambassador, who had been detected in plotting against 
Elizabeth I. Shortly afterward he developed his opinion on this 
question into a book, the De legationibus libri tres ( I  j 8 j ) .  In  
1588 Alberico published in London the De jure belli commentatio 
prima. A second and a third Commentatio followed, and the whole 
of this material, with many additions and improvements, appeared 
at Hanau, Prussia, in I j98 as the De lure belli libri tres. I t  nas  
doubtless in consequence of the reputation gained by these uorks 
that Gentili became henceforth more and more engaged in forensic 
practice, resided chiefly in London and left his Oxford work to be 
partly discharged by a deputy. In  1600 he was admitted to Gray's 
Inn, and in 1605 was appointed standing counsel to the king of 
Spain. He died on June 19. 1608, and vas  buried in the church- 
yard of St. Helen's, Bishopsgate. His notes of the cases in which 
he was engaged for the Spaniards were posthumously published 
in 1613 at Hanau as Hispanicae advocationis libri duo. This was 
In accordance with his last wishes; but his direction that the re- 
mainder of his manuscripts should be burned was not complied 
ni th  Fifteen volumes of them found their way, in 1805, from 
Amsterdam to the Bodleian library at Oxford. 

In contrast with earlier writers who had dealt with various in- 
ternational questions singly and with sul5mission to the decisions 
of the church, Gentili examined as a whole the relations of states 
to one another and attempted the solution of the problems involved 
by principles entirely independent of the authority of Rome. He 
used the reasonings both of the civil and of the canon law, com- 
bined them with the Jus ll'aturae and identified this with the 
consent of the majority of nations, by which historical precedents 
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were to be criticized and, when this appeared to be necessary, set 
aside. 

His writings have many faults. His style is prolix, obscure and 
to the modern reader pedantic; but a comparison of the De jure 
belli with the treatises of Pierino Belli. Dominico Soto or even 
Balthasar Ayala shows that he greatly improved upon his prede- 
cessors, not only by the fullness with which he worked out points 
of detail, but also by clearly separating the law of war from martial 
law, and by placing the subject upon a foundation independent of 
theological differences. A comparison of the same work with the 
De jure belli ac pacis (162 j )  of Hugo Grotius, moreover, reveals 
the latter's indebtedness to Gentili not only for much of his il- 
lustrative erudition but also for what is commendable in his 
method and arrangement. 

The principal works on international law by Gentili have been 
republished and translated in the "Classics of International Law 
Series" on behalf of the Division of International Law of the Car- 
negie Endonment for International Peace: De legationibus libri 
tres, two volumes, English translation by G. J.  Laing, introduction 
by E S y s  (1924); De jure belli libri tres, two volumes, English 
translation by J. C. Rolfe, introduction by C. Phillipson (1933); 
and Hispanicae advocationis libri duo, two volumes. English trans- 
lation and introduction by F. F. Abbott (1921). (T. E. HD.; X.) 

GENTILI, LUIGI (ALOYSIUS BONAVENTURA FRANCESCO 
CAMILLUS GENTILI) (1801-1848), Italian Roman Catholic mis- 
sionary to England, was born in Rome on July 14. 1801, the son of 
a Roman lawyer. As a young advocate, Gentili showed strong so- 
cial ambitions, especially among the aristocratic English colony in 
Rome, and taught languages privately with notable success. But 
he suddenly abandoned society to join Antonio Rosmini-Serbati 
(9.v.) in 1830 in his new Institute of Charity. which trained priests 
dedicated to special duties. In  183 j Gentili went to England, a t  
the request of Bishop P. A. Baines, to assist in organizing the new 
Roman Catholic college at  Prior Park. near Bath. Later (1840) 
he went to Leicestershire, to undertake missionary work in the dis- 
trict surrounding Grace Dieu, which Ambrose Phillipps had made 
the focus of a Roman Catholic revival. Through Phillipps, Gentili 
became acquainted with the leaders of the Tractarian movement at  
Oxford. Gentili's great gifts as a preacher led to demands for his 
services all over England, particularly in the new industrial cities, 
which contained large numbers of Irish immigrants. In  1846 he 
was appointed an itinerant missionary, to work in England and 
Ireland. On a mission in the Dublin slums in 1848 he contracted 
cholera and died on Sept 28 of that year. In addition to bringing 
the Rosminians to England and Wales, Gentili was responsible for 
introducing in England such popular devotions as the Stations of 
the Cross and the Forty Hours exposition of the Blessed Sacrament. 

See D. R. Gwynn, Father Luigi Gentili and His Mission (1801-1848) 
(1951). (D. G.) 

GENTLEMAN, in its original and strict signification, a term 
denoting a man of good family (from Lat. gentilis, "belonging to 
a race or gens," and "man"; the Lat. generoszls [its invariable 
translation in English-Latin documents] ). In this sense it is the 
equivalent of the Fr. gentilhomme, "nobleman," which latter term 
has in Great Britain been long confined to the peerage (9.v.) : and 
the term "gentry" ("gentrice" from O.Fr. genterise for gentelise) 
has much of the significance of the Fr. noblesse or the Ger. Adel. 
Selden (Titles of Honor, 1672), discussing the title "gentleman," 
speaks of "our English use of it" as "convertible with nobilis," 
and describes in connection with it the forms of ennobling in 
various European countries. LVilliam Harrison, writing a century 
earlier. says "gentlemen be those whom their race and blood, or 
a t  the least their virtues, do make noble and known." But for 
the complete gentleman the possession of a coat of arms was in 
his time considered necessary. 

I n  this way Shakespeare himself was turned, by the grant of 
a coat of arms, from a "vagabond" into a gentleman. 

The fundamental idea of "gentry," symbolized in this grant 
of coat-armour, had come to be that of the essential superiority 
of the fighting man; and, as Selden points out (p. 707), the 
fiction was usually maintained in the granting of arms "to an en- 
nobled person though of the long Robe wherein he hath little use 

of them as they mean a shield." At the last the wearing of a sword 
on all occasions was the outward and visible sign of a "gentle- 
man"; and the custom survives in the sword worn with "court 
dress." This idea that a gentleman must have a coat of arms, and 
that no one is a "gentleman" without one is, however, of com- 
paratively late growth, the outcome of the natural desire of the 
heralds to magnify their office and collect fees for registering 
coats; and the same is true of the conception of "gentlemen" as 
a separate class. That a distinct order of "gentry" existed in  
England very early has, indeed, been often assumed, and is s u p  
ported by weighty authorities. Thus, the late Professor Freeman 
(Ency. Brit. xvii. p. 540 b, 9th ed.) said: "Early in the 11th cen- 
tury the order of 'gentlemen' as a separate class seems to be form- 
ing as something new. By the time of the conquest of England 
the distinction seems to have been fully established." Stubbs 
(Const. Hist., ed. 1878, iii. 544, 548) takes the same view. Sir 
George Sitwell, however, has conclusively proved that this opinion 
is based on a wrong conception of the conditions of mediaeval so- 
ciety, and that it is wholly opposed to the documentary evidence. 
Even so late as 1400 the word "gentleman" still only had the sense 
of generosus, and could not be used as a personal description de- 
noting rank or quality, or as the title of a class. Yet after 1413 
we find it increasingly so used; and the list of landowners in 143 I ,  
printed in Feudal Aids, contains, besides knights, esquires, yeomen 
and husbandmen, a fair number who are classed as  "gentilman." 

Sir George Sitwell gives a lucid explanation of this develop 
ment. The immediate cause was the statute I Henry V. cap. v. of 
1413, which laid down that in all original writs of action, per- 
sonal appeals and indictments, in which process of outlawry lies, 
the "estate, degree or mystery" of the defendant must be stated, 
as well as his present or former domicile. Now the Black Death 
(1349) had put the traditional social organization out of gear. 
Before that the younger sons of the nobiles had received their 
share of the farm stock, bought or hired land, and settled down as  
agriculturists in their native villages. Under the new cbnditions 
this became increasingly impossible, and they were forced to seek 
their fortunes abroad in the French wars, or a t  home as hangers- 
on of the great nobles. These men, under the old system, had no 
definite status; but they were generosi, men of birth, and, being 
now forced to describe themselves, they disdained to be classed 
with franklins (now sinking in the social scale), still more with 
yeomen or husbandmen; they chose, therefore, to  be described as 
"gentlemen." On the character of these earliest "gentlemen" the 
records throw a lurid light. According to Sir George Sitwell (p. 
7 6 ) ,  "the premier gentleman of England, as the matter now stands, 
is 'Robert Erdeswyke of Stafford, gentilman,'" who had served 
among the men-at-arms of Lord Talbot a t  Agincourt (ib. note). 
H e  is typical of his class. "Fortunately-for the gentle reader 
will no doubt be anxious to follow in his footsteps-some particu- 
lars of his life may be gleaned from the public records. He was 
charged at  the Staffordshire Assizes with housebreaking, wounding 
with intent to kill, and procuring the murder of one Thomas 
Page, who was cut to pieces while on his knees begging for his 
life." If any earlier claimant to the title of "gentleman" be dis- 
covered, Sir George Sitwell predicts that it will be within the same 
year (1414) and in connection with some similar disreputable 
proceedings. 

From these unpromising beginnings the separate order of 
"gentlemen" was very slowly evolved. The first "gentleman" com- 
memorated on an existing monument was John Daundelyon of 
Margate (d. c. 1445); the first gentleman to enter the House of 
Commons, hitherto composed mainly of "valets," was "William 
Weston, gentylman"; but even in the latter half of the 15th cen- 
tury the order was not clearly established. As to the connection of 
"gentilesse" with the official grant or recognition of coat-armour, 
that is a profitable fiction invented and upheld by the heralds; for 
coat-armour was but the badge assumed by gentlemen to distin- 
guish them in battle, and many gentlemen of long descent never 
had occasion to assume it, and never did. This fiction, however, 
had its effect; and by the 16th century, as has been already 
pointed out, the official view had become clearly established that 
"gentlemen" constituted a distinct order, and that the badge of 



this distinction was the heralds' recognition of the right to bear 
arms. I t  is unfortunate that this view, which is quite unhistorical, 
has of late years been given a wide currency in popular manuals 
of heraldry. 

I n  this narrow sense, however, the word "gentleman" has long 
since become obsolete. The idea of "gentry" in the continental 
sense of noblesse is extinct in England, .and is likely to  remain so, 
in spite of the efforts of certain enthusiasts to revive it  (see A. C. 
Fox-Davies, Armorial Families, Edinburgh, 1895). That it once 
existed has been sufficiently shown; but the whole spirit and tend- 
ency of English constitutional and social development tended to 
its early destruction. The comparative good order of England was 
not favourable to the continuance of a class, developed during the 
foreign and civil wars of the 14th and 15th centuries, for whom 
fighting was the sole honourable occupation. The younger sons of 
noble families became apprentices in the cities, and there grew up a 
new aristocracy of trade. Merchants are still "citizens" to William 
Harrison; but he adds "they often change estate with gentlemen, 
as gentlemen do with them, by mutual conversion of the one into 
the other." A frontier line between classes so indefinite could not 
be maintained, especially as in England there was never a "nobil- 
iary prefix" to stamp a person as a gentleman by his surname, as 
in France or Germany. The process was hastened, moreover, by 
the corruption of the Heralds' College and by the ease with which 
coats of arms could be assumed without a shadow of claim; 
which tended to bring the "science of armory" into contempt. 
The word "gentleman" as an index of rank had already become of 
doubtful value before the great political and social changes of the 
19th century gave to it a wider and essentially higher significance. 
The change is well illustrated in the definitions given in the succes- 
sive editions of the Encyclopedia Britannica. In  the 5th edition 
(1815) "a gentleman is one, who without any title, bears a coat 
of arms, or whose ancestors have been freemen." In  the 7th edi- 
tion (1845) it still implies a definite social status: "All above the 
rank of yeomen." In the 8th edition (18j6) this is still its "most 
extended sense"; "in a more limited sense" it is defined in the same 
words as those quoted above from the 5th edition; but the writer 
adds, "By courtesy this title is generally accorded t o  all persons 
above the rank of common tradesmen when their manners are 
indicative of a certain amount of refinement and intelligence."' 
The Reform Bill of 1832 has done its work; the "middle classes" 
have come into their own; and the word "gentleman" has come in 
common use to signify not a distinction of blood but a distinction 
of position, education and manners. The test is no longer good 
birth, or the right to bear arms, but the capacity to mingle on 
equal terms in good society. In  its best use, moreover, "gentle- 
man" involves a certain superior standard of conduct, due, to  
quote the 8th edition once more, to "that self-respect and intellec- 
tual refinement which manifest themselves in unrestrained yet del- 
icate manners." The word "gentle," originally implying a certain 
social status, had very early come to be associated with the stand- 
ard of manners expected from that status. Thus by a sort of pun- 
ning process the "gentleman" becomes a "gentle-man." This use 
develops through the centuries, until in 1714 we have Steele, in 
the Tatler (No. zo7), laying down that "the appellation of Gentle- 
man is never to be affixed to a man's circumstances, but to his 
Behaviour in them," a limitation over-narrow even for the present 
day. In  this connection, too, may be quoted the old story, told by 
some-very improbably-of James II., of the monarch who re- 
plied to a lady petitioning him to make her son a gentleman, "I 
could make him a nobleman, but God Almighty could not make 
him a gentleman." Selden in referring to similar stories "that no 
Charter can make a Gentleman, which is cited as out of the mouth 
of some great Princes that have said it," adds that "they without 
question understood Gentlemen for Gcnerosus in the ancient 
sense, or as  if i t  came from Gentilis in that sense, as Gentilis de- 
notes one of a noble Family, or indeed for a Gentleman by birth." 
For "no creation could make a man of another blood than he is." 
The word "gentleman," used in the wide sense with which birth 
and circumstances have nothing to do, is necessarily incapable of 
strict definition. For "to behave like a gectleman" may mean little 
or much, according to the person by whom the phrase is used; "to 

spend money like a gentleman" may even be no great praise; but 
"to conduct a business like a gentleman" implies a standard at  
least as high as that involved in the phrase "noblesse oblige." I n  
this sense of a person of culture, character and good manners 
the word "gentleman" has supplied a gap in more than one foreign 
language. 

The evolution of this meaning of "gentleman" reflects very 
accurately that of English society; and there are not wanting signs 
that the process of evolution, in the one as in the other, is not 
complete. The indefinableness of the word mirrors the indefinite 
character of "society" in England; and the use by "the masses" 
of "gentleman" as a mere synonym for "man" has spread pari 
passu with the growth of democracy. I t  is a protest against im- 
plied inferiority, and is cherished as the modern French bourgeois 
cherishes his right of duelling with swords, under the ancien 
re'gime a prerogative of the noblesse. Nor is there much justifica- 
tion for the denunciation by purists of the "vulgarization" and 
"abuse" of the "grand old name of gentleman." Its  strict meaning 
has now fallen complerely obsolete. I ts  current meaning varies 
with every class of society that uses it. But it always implies some 
sort of excellency of manners or morals. (W. A. P.; X.) 
GENTZ, FRIEDRICH VON ( I  764-1832), German pub- 

licist and statesman, was born at  Breslau on May 2, 1764. His 
father was an official, his mother an Ancillon, distantly related to  
the Prussian minister of that name. On his father's transference 
to Berlin, as director of the mint, the boy was sent to the 
Joachimsthal gymnasium there; his brilliant talents, however, did 
not develop until, at the university of Konigsberg, he fell under 
the influence of Kant. But though his intellect was sharpened 
and his zeal for learning quickened by the greater thinker's influ- 
ence, Kant's "categorical imperative" did not prevent him from 
yielding to the taste for wine, women and high play which pursued 
him through life. 

His interest in public affairs was first aroused by the outbreak 
of the French Revolution, which he greeted at first with en- 
thusiasm; but its subsequent developments cooled his ardour and 
he was converted to more conservative counsels by Burke's Essay 
on the French Revolution, a translation of which into German 
(1794) was his first literary venture. This was followed (1795) 
by translations of works on the Revolution by Mallet du Pan and 
Mounier. He also founded and edited a monthly journal, the 
Neue deutsche Monatssckrift, in which for five years he wrote, 
mainly on historical and political questions, maintaining the prin- 
ciples of British constitutionalism against those of revolutionary 
France. The knowledge he displayed of the principles and prac- 
tice of finance was especially remarkable. His literary output a t  
this time, all inspired by a moderate Liberalism, included an essay 
on the results of the discovery of America, and another, written in 
French, on the English financial system (Essai sur l'e'tat de l'ad- 
ministration des finances de la Grande-Bretagne, London, 1800). 
Especially noteworthy, however, was the Denkschrift or Missive 
addressed by him to Frederick William I11 on his accession ( I  797), 
in which, inter alia, he urged upon the king the necessity for 
granting freedom to the press and to commerce. Opposition to 
France was the inspiring principle of the Historisches Journal 
founded by him in 1799-1800, which once more held up English 
institutions as the model, and became in Germany the mouthpiece 
of British policy toward the revolutionary aggressions of the 
French republic. In  1801 he ceased the publication of the Journal, 
and issued instead, under the title Beitrage zur Geschichte, etc., a 
series of essays on contemporary politics. The first was Uber den 
Ursprz~ng und Charakter des Krieges gegen die franzosische Revo- 
lution ( I ~ o I ) ,  by many regarded as Gentz's masterpiece. 

This activity brought him reputation and gifts of money from 
the British and Austrian governments; but it made his position as 
an official in Berlin impossible, for the Prussian government had 
no mind to abandon its attitude of cautious neutrality. A separa- 
tion from his wife also made it desirable for Gentz to leave the 
Prussian service. I n  May 1802, accordingly, he took leave of his 
wife and left with his friend Adam Miiller for Vienna. In  Berlin 
he had been intimate with the Austrian ambassador, Count Sta- 
dion, whose good offices procured him an introduction to the em- 



peror Francis. The immediate result was the title of imperial under no illusion as to their achievements; his memoir on the work 
councillor, with a yearly salary of 4,000 gulden (Dec. 6, 1802); of the congress of Vienna is a t  once an incisive piece of criticism 
but he was not actively employed until 1809 Before returning and a monument of his own disillusionment. But the liberalism of 
to Berlin to make arrangements for transferring finally to Vienna, his early years was gone and he had become reconciled to Metter- 
Gentz paid a visit to London, where he made the acquaintance of nich's view that, in an age of decay, the sole function of a states- 
Pitt and Granville, who guaranteed him an annual pension by the man was to "prop up mouldering institutions." I t  was the hand of 
British government in recognition of the value of his writings the author of that offensive Missive to Frederick William 111, on 
against Bonaparte. From this time forward he was engaged in a the liberty of the press, that drafted the Carlsbad decrees; he 
ceaseless polemic against every fresh advance of the Napoleonic inspired the policy of repressing the freedom of the universities; 
power and pretensions; he denounced the recognition of Napoleon's and noted in his diary as "a day more important than that of 
imperial title, and drew up a manifesto of Louis XVIII against it. Leipzig7' the session of the Vienna conference of 1819, in which 
The formation of the coalition and the outbreak of war for a while it  was decided to make the convocation of representative assem- 
raised his hopes, in spite of his lively distrust of the competence of blies in the German states impossible, by enforcing the letter of 
Austrian ministers; but the hopes were speedily dashed by Auster- article XI11 of the Act of Confederation. H e  died June g ,  1832. 
litz and its results. Gentz used his enforced leisure to write a bril- Gentz has been described as a mercenary of the pen, but he was 
liant essay on "The relations between England and Spain before more than the "wretched scribe" sneered a t  by Napoleon. That 
the outbreak of war between the two powers'' (Leipzig, 1806) ; he was in the habit of receiving gifts from all who hoped for his 
and shortly afterward appeared Fragmente aus der neuesten backing is beyond dispute. Yet he never made any secret of these 
Geschichte des politischen Gleichgewichts in Europa (trans. Frag- gifts; Metternich was aware of them, and he never suspected 
ments on the Balance of Power in Europe, London, 1806). This Gentz of writing or acting in consequence against his convictions. 
latter, the last of Gentz's works as an independent publicist, was NO man was more free or outspoken in his criticism of the policy 
a masterly expose of the actual political situation, and at the same of his employers than this apparently venal writer. 
time prophetic in its suggestions as to how this should be re- Indeed, the very impartiality and objectivity of his attitude 
trieved: "Through Germany Europe has perished, through Ger- make the writings of Gentz such illuminating documents for the 
many it must rise again." period. Allowance must of course be made for his point of view, 

He realized that the dominance of France could only be broken but less so perhaps than in the case of any other writer so inti- 
by the union of Austria and Prussia, acting in concert with Great mately concerned with the policies which he criticizes. 
Britain. He watched with interest the Prussian military prepara- A selection of Gentz's works (Ausgewahlte Schrzften) was published 
tions and, at the invitation of Count Haugwitz, went at the outset by Weick in 5 vol. (1836-38) ; his lesser works (Mannheim, 1838-40) 
of the campaign to the prussian headquarters at ~ ~ f ~ ~ ~ ,  where in 5 v01. and MBnzoires et lettres inldttes (Stuttgart, 1841) were 

edited by G. Schlesier. Subsequently there have appeared Briefe an he drafted the king's proclamation and his letter to Napoleon. The chr. Garve (Breslau, 18j7) , correspondence (Bnefwechsel) with 
writer was known, and it was in this connection that Napoleon re- Adam Muller (Stuttgart, 1857) ; Briefe an Pilat, 2 vol. (Leipzig, 
ferred to him as "a wretched scribe named Gentz, one of those men 1868) , Aus dem Nachlass Frzedrzchs von Gentz, z vol., ed. Count 
without honour who sell themselves for this mission Anton Prokesch-Osten (Vienna, 1867) ; Aus der alten Registratur der 

Staats-Kanzlez; Briefe polztzschen Inhalts von und an Frzedrzch von Gentz had mandate from the Austrian government, Gentz, edited by C. "on Klinckowstrom (Vienna, 1870); Dipsches 
and whatever hopes he cherished of privately influencing the situ- inidites du chev. de Gentz aux Hospodars de Valachze 1813-1828 (a 
ation in the direction of an alliance between the two German correspondence on current affairs commissioned by the Austriar gov- 
powers were dashed by the Jena campaign. ernment), ed. Count Anton von Prokesch-Osten the younger, 3 vol. 

(Paris, 1876), incomplete, but partly supplemented in Oesterrezchs Teil- The of Prussia left Austria the hope of Germany nahme an den Befreiungskriegen (Cenna, 1887), a collection of docu- 
and of Europe. Gentz, who from the winter of 1806 onward ments of the greatest value; zur  Geschtchte d ~ r  orientalischen Frage: 
divided his time between Prague and the Bohemian watering- Brieje aus dem fiachlass Friedrtchs von Gentz (Vienna, 18771, ed. 
places, occupied himself with a series of essays on the future of Count Prokesch-Osten the younger; Briefe von und an ~riedrzch von 
~~~~~i~ and the best means of liberating G~~~~~ redressing Gentz, ed F. C. Wittichen, 4 vol. (1909-13). Finally Gentz's diaries, 

from 1800 to 1828, an invaluable mine of authentic material, were 
the balance of Europe. edited by Varnhagen von Ense and published after his death under the 

In 1809, on the outbreak of war between Austria and France, title Tagebucher, etc. (Leipzig, 18611, new ed ,  4 vol. (Leipzig, 1873). 
Gentz was for the first time actively employed by the Austrian GENUS, a category of classification ranking between the family 
government under Stadion; he drafted the proclamation a n n o w -  and the species. used in biology to include a group of structurally 
ing the declaration of war (April I j ) ,  and during the continuance 0, phylogenetically related species, or sometimes consisting of an 
of hostilities his pen was ceaselessly employed. But the Peace isolated species showlng unusual differentiation (monotypic genus, 
of 1810 and the fall of Stadion once more dashed his hopes, and as Rhoeo discolor). Thus the species of roses collectively form the 
he again retired to Prague. I t  was not till 1812 that there sprang genus Rosa, of horses and zebras, the genus Equzbs. The genus 
up between him and Metternich the close relations that were to name is the first \vord of a binomial scientific name and is always 
ripen into life-long friendship. But when Gentz returned to Vienna capitalized, see sPECIEs. (J. M. BL.) 
as Metternich's adviser. he was no longer the fiery patriot who GEOCHEMISTRY. Geochemistry is the study of the 
had sympathized and corresponded with Stein in the darkest days istry of the earth. Chemists, geologists and geochemists have pre- 
of German depression and called upon all Europe to free itself sented various definitions of the scope of geochemistry, some of 
from foreign rule. Disillusioned and cynical. though clear-sighted which are greatly divergent, but Victor M. GoldSchmidt gave the 
as ever, he was henceforth before all things an Austrian, more AUS- most precise definition. He formulated the three tasks of geo- 
trian on occasion even than Metternich; as when, during the final chemistry as follows: ( I )  to the terrestrial abundance 
stages of the campaign of 1814, he expressed the hope that Met- relationships of elements; ( 2 )  to account for the terrestrial distri- 
ternich would substitute "Austria" for "Europe" in his diplomacy bution of elements in the geochemical spheres, for instance, in 
and secure an Austro-French alliance by maintaining the husband minerals and rocks of the lithosphere and in natural products of 
of Marie Louise on the throne of France. various kinds; and (3) to detect the laws governing the abundance 

From 1812, for ten years Gentz was in closest touch with all the relationships and the distribution of elements. Still another task 
great affairs of European history, the assistant, confidant and of geochemistry is the study of the chemical evolution of the 
adviser of Metternich. He accompanied the chancellor on all his earth. 
journeys; was present at all the conferences that preceded and fol- C. F. Schonbein, in 1838, was the first to use the name geochem- 
lowed the war; no political secrets were hidden from him; and he istry. He also mapped out a program for research. K. G. Bischof 
drafted all important diplomatic documents. He was secretary and J.  Roth discussed extensively the field and problems of geo- 
to the congress of Vienna (1814-181 j )  and to all the congresses chemistry in books published in 1847-54 and 1879-93, respectively. 
and conferences that followed, up to that of Verona (1822). and F.  W. Clarke and H. S. kt'ashington, V. L. Vemadsky and A. E. 
his vast knowledge of men and affairs made him a power. He was Fersman, G. von Hevesy, Ida and W. Noddack and P. Niggli 
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were among the scientists who contributed toward the making of The most important meteorite minerals are kamacite and taenite 
modern geochemistry. From the I ~ ~ O S ,  there developed a world- (both nickel-iron) ; olivine, clinoenstatite-clinohypersthene, diop- 
wide interest in the various branches of the science which is closely side-hedenbergite, augite, enstatite-hypersthene, and plagioclase 
allied to physics, chemistry, astrophysics, geology and the biologi- (silicates) ; and, as accessory constituents, troilite and oldhamite 
cal sciences. (sulfides), schreibersite (phosphide) , cohenite (carbide), graphite 

Further discussion of theories and concepts involved in the and quartz. 
study of geochemistry will be found in the articles CRYSTALLOG- 
RAPHY and MINERALOGY. Crystallization processes which are basic TABLE I.-Average Chemical Composition of Meteorites 
to  understanding the geochemistry of the earth's crust are also dis- (In weight percentage) 

cussed in PETROLOGY and in articles on various rocks and minerals, 
as FELDSPAR; PEGMATITE; OLIVINE; QUARTZ. Additional refer- 
ences to related articles will be found in the various sections of this 
article which are as follows : 

I .  Chemistry of the Earth 
A. Meteorites and Geochemistry 
B. Abundance and Origin of Elements 

I. Abundance of Elements 
2 .  Origin of Elements 

C. Geochemical Structure of the Earth 
D. Distribution of Elements 

11. Geochemistry of the Lithosphere 
, A. Crystal Chemistry 

I.  Co-ordination of Particles 

Constituent 

Fe , , , , , . . . . . . . . . .  Ni 
. . . . . . .  C o . .  . . . . . . . . .  Sioz 

Alto3 CrrOa . . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  MnO . . . . . . . . .  M ~ O  . . . . . . . . .  CaO 

NazO . . . . . . . . .  
K ~ O  . . . . . . . . .  

. . . . . . . . .  P 

. . . . . . . . .  Tior 
H20 . . . . . . . . .  

. . . . . . . .  Total 

2 .  Replacement of Elements *From FeO and Fe20a. 

B. Crystallization of Magma 
I. Rock-Making Minerals The chemistry of the meteorites is of geochemical importance. 
z .  Chemical Differentiation of Rock Melts The average chemical composition of irons, the metal phase of 
3.  The Reaction Series stones and the silicate phase of stones is presented in Table I ac- 
4. Residual Melts and Solutions cording to H. Brown and C. Patterson. 
5 .  Volcanic Emanations 

C. The Exogenic (Minor) Cycle The average chemical composition of all meteorites serves as a 
I. Weathering of Rocks basis of computation of the relative terrestrial and cosmic abun- 
2.  Geochemical Classification of Sediments 
3.  Chemistry of Exogenic Cycle TABLE II.-?-Average Chemical Composition of All Meteorites* 

Irons 

8.59 
0.63 

1oo.00 

D. The Major Cycle 
I. Metamorphism of Rocks 
z .  Migration in the Lithosphere 

111. Geochemistry of the Hydrosphere 
I. Ground Water 
2. Surface Water 
3.  Mineral Springs and Hot Springs 
4. Closed Basins 
5. The Ocean 

IV. Geochemistry of the Atmosphere 
I. Composition 

Phase of stones 

Element 

. 0 
: . .  Fe 

Si . 
Mg . . .  
S . . . . .  

. .  N i . . .  
. . . . .  A1 

C a .  . . . .  . . . . . .  Na . . . . .  Cr 

Metal -- 
88,58 
10.69 
0.71 

99.98 

2 .  Rain Water *Based on a ratio silicate phase: sulfide phase: metal phase of ro:r:z. 
V. Geochemistry of the Biosphere 

I.  Composition of Plants and Animals dance of the elements. An uncertainty affecting all such calcula- 
z .  Accumulation of Elements in Organisms tions is the difficulty of estimating the relative amounts of mete- 
3. Photosynthesis 
4. Geochemical Activity of Bacteria orite phases. 
5. Marine Biocycle For Goldschmidt's calculation, based on the ratio of stones to  
6 .  Anthroposphere irons equal to 5 : I ,  see Table 11. The tektites resemble chemically 
7 .  Bioliths the aluminum-rich clay sediments. They may represent the upper- 

V I .  Geochemical Evolution of the Earth 
I. Evolution of the Lithosphere most part of the silicate shell of the hypothetical broken planet 
2 .  Evolution of the Atmosphere from which the meteorites proper may have been derived. See 
3.  Evolution of the Hydrosphere also METEORITES ; TEKTITE. 
4. Evolution of the Biosphere 

B. ABUNDANCE AND ORIGIN OF ELEMENTS 

I. CHEMISTRY OF THE EARTH 1. Abundance  of Elements.-The surface layer of the silicate 

A. METEORITES AND GEOCHEMISTRY shell of the earth (the lithosphere) is composed of three groups of 
rocks of different origin-igneous, sediments and sedimentary, and 

Meteoritics, or the science of cosmic matter captured by the 
earth, supplies information about the properties and composition TABLE 111.-Chemical Composition of the Uppermost Lithosphere 
of nonterrestrial matter. Because the meteorites are believed by (In weight percentage) 

Silicate 

13,n5* 
0.50 ( N O )  
0.03 (COO) 

46.26 

0.51 
3.45 

0.38 
27.56 
2.90 
1.10 
0.25 
0.17 
0.15 
0.59 

97.10 

Per cent 
by weight 

32.30 
28.80 
16.30 
12.30 

2.12 

1.57 
1.38 
1.33 
0.60 
0.34 

many to be fragments from 'the interior of a broken planet corn- 
parable with .the earth in size and in general physical chemical 
properties, they are used to give evidence of the internal struc- 
ture of the earth and of the general geochemical character and 
abundance of the elements. The meteorites are chiefly composed 
of three phases-metal, silicate and sulfide. 

According to the predominance of the metal or the silicate 
phase, the meteorites are divided into three principal groups: irons 
(siderites) , stony-irons (siderolites) and stones (aerolites) . The 
tektites, commonly believed to be glass meteorites, make a fourth 
group. The constituents of the meteorites are called meteorite 
minerals, and many of them are identical with the minerals found 

Element 

. . . .  M n .  . . . . .  K 
C1 . 
Ti . . . . .  
co . . . . .  . . . . .  P 

. . . . .  C 
Cu . . . . .  

. . . . .  Zn 

in terrestrial rocks of a corresponding chemical composition. Sev- *From F, W, Clarke and H, S, A, Enopf, J, J. 
era1 meteorite minerals have no terrestrial counterparts. Sederholm. $From F. Grout. 

Constituent 

: : : 
;:bO, : 1 
FpO0. . .  . . .  
Na20 , , , 

. . 
K22ubtoial , . 

!$gz 1 : 
~ 2 0 s  . . .  
M$:tal. : 

Per cent 
by weight 

0.21 
0.15 

0.10-0.157 
0.13 
0.12 
0.11 
0.03 
0.02 
0.01 

Igneous 

59.14 
15.34 

3.08 3.80 
3.49 
5.08 
3.84 
3.13 

96.90 

1.15 1.05 
0.30 
0.12 

99.52 

 re-Cambrian 

Finland$ of 

67.45 
14.63 
1.27 
3.13 
1.69 
3.39 
3.06 
3.55 

98.17 

0.70 0.41 
0.11 
0.04 

99.52 

Cordilleran 

lachian and *ma- rockst -- 
61.64 
15.71 

2.91 
3.25 
2.97 
5.06 
3.40 
2.65 

97.59 

0.73 1.26 
0.26 
0.16 

100.00 

canadian 
Shields 

63.08 
16.75 
2.38 
2.91 
1.78 
4.07 
3.64 
3.07 

97.68 

0.79 0.81 
0.22 
0.02 

99.52 



GEOCHEMISTRY 
metamorphic. The last two groups are composed of material ulti- 
mately derived from igneous rocks. Consequently, the average 
chemical composition of the uppermost lithosphere is very nearly 
equal to the average chemical composition of igneous rocks. Be- 
ginning in the 188os, calculations have been made of the mean 
chemical composition of igneous rocks. Among the representative 
ones. the averages of Clarke and it'ashington, based on 5.159 anal- 
yses of igneous rocks from all parts of the world, along with some 
other computations, are presented in Table 111. The averages of 
J. J. Sederholm and F. F. Grout include also sedimentary and meta- 
morphic rocks. I t  appears that the areal averages in which the 
quantitative distribution of the various rock types is considered 
are all more silicic than the world-wide average. Sederholm's and 
Grout's averages indicate a granodioritic composition, that is, gra- 
nitic with more plagioclase feldspar than orthoclase, for the rocks 
of the Pre-Cambrian areas investigated. 

The calculations in Table I11 show that eight elements constitute 
the bulk of the uppermost lithosphere. These main elements are 
oxygen, silicon, aluminum, iron, calcium, sodium, potassium and 
magnesium. When calculated as elements, the values of Clarke and 
Washington yield the composition for igneous rocks indicated in 
Table IV. All other elements, collectively called accessory or 
minor or trace, make 1.72% of the total mass of the igneous rocks. 
Table IV also shows the composition of the igneous rocks in per- 
centage by volume, as recalculated by T. F. W. Barth on a water- 

TABLE 1V.-The Eight Muin Constituents of Igneous Rocks 

~l~~~~~ Per cent Per cent 

Si . 
A1 . . 8.08 2.09 0.58 2.19 

Fe . . . 5.08 0.58 Total 

free basis. The high oxygen content indicates that oxygen fills 
out most of the space in the lithosphere; the lithosphere is actually 
an oxysphere. 

The trace-element content of igneous rocks is usually determined 
by means of physical methods used in analytical chemistry. such 
as spectrochemical and colourimetric analysis and radioactivity 
methods. The abundance of all elements in them is listed in Ta- 
ble V. The abundance values for several elements are rather 
unreliable, and some have been determined only in composite 
mixtures of argillaceous, or clayey, rocks. The investigation of 
the abundance relationships of the elements reveals a picture that 

TABLE V.-Abundance of Elements in Igneous Rocks 
(In Darts Der million) 

I Z / :kt / Abundance I /  Z 1 2:i 1 Abundance Z / :kt 1 Abundance 1 

*Present. ?Presence unsettled. $Presence probable. 

differs from the conventional opinion of abundance. 
In  everyday life, the commonness or rarity of an element is 

usually mistaken for the commonness of its use in technical prod- 
ucts and the like, that is, for its apparent abundance. For instance, 
gold and silver are less abundant in igneous rocks than are  the rela- 
tively little used rare-earth metals (lanthanoids, or lanthanides) 
and hafnium. 

There are considerable differences in the abundance of elements 
in terrestrial igneous rocks (Table V) and in meteorites (Table 
11). The meteoritic and cosmic abundance values indicate that 
the chemical composition of the uppermost lithosphere does not 
agree with the average chemical composition of matter in the uni- 
verse. The reason for this difference is the manner of formation 
of the lithosphere by a process of chemical differentiation. 

Table V shows that elements with an even proton number 
(atomic number, Z) are nearly always more abundant than their 
odd-numbered neighbours. This regularity, known as  the rule of 
Oddo and Harkins, is based on observations made by G. Oddo and 
W. D. Harkins. The rule is still more evident when the cosmic 
abundance of elements is considered; this is well illustrated by 
Goldschmidt's graph in fig. I .  Geochemically coherent elements 
(i.e., elements accompanying one another in nature) give exam- 
ples of the rule. The abundance of the lanthanoids is particularly 
illustrative. (See fig. 2 ,  which is based on analyses of E. Minami.) 

The abundance values of Table V refer to the elements as  natural 
mixtures of nuclides. Tabulations showing the relative cosmic 
abundance of the nuclides are based on the cosmic abundance of 
the elements and on their isotopic constitution. The abundance 
graph showing the abundance as a function of the mass number of 
the nuclides describes the general trend in cosmic abundance ade- 
quately. I t  shows a rapid, approximately exponential, decrease 
in abundance with increasing mass number up to a mass of approxi- 
mately IOO and its essential constancy thereafter. The  rule of 
0ddo-and Harkins is valid also with reference to mass number. 

Numerous rules exist correlating the abundance with the proton, 
neutron and mass numbers of the nuclides; however, they possess 
a number of exceptions marked by abrupt changes in abundance. 
Such exceptions are connected with changes in the structure of the 
atomic nucleus. 

2. Origin of Elements.-The existence of radioactive nuclides 
indicates that elements have not always existed in their present 
form. The relationships between cosmic abundance and nuclear 
properties make the basis of many speculations dealing with the 
origin of elements and the abundance of nuclides a t  the time of 
their formation. I t  is generally agreed that the relative abundance 
of nuclides was determined by physical conditions existing in an 
early stage of the expansion of the universe, when the density of 
matter and temperature were exceedingly high. 

The hypotheses dealing with the origin and abundance distribu- 
tion are of two principal categories, namely, the equilibrium and 
the nonequilibrium hypotheses. According to the former, the ob- 
served abundance distribution represents a thermodynamic equi- 
librium between nuclei. The equilibrium hypothesis explains in a 
satisfactory way only the abundance of the light and heavy nu- 
clides and fails to explain reasonably the whole abundance range. 
I n  the nonequilibrium category, the neutron-capture hypothesis 
explains the abundance distribution chiefly as a result of the radi- 
ative capture of neutrons by nuclei, of a number of nuclear reac- 
tions among the lightest nuclei, and of radioactive decay among the 
unstable nuclides that were formed. The neutron-capture hy- 
pothesis explains the deficiency of lithium, beryllium, boron and 
fluorine (fig. I )  and many abundance rules, including the rule of 
Oddo and Harkins. None of the hypotheses is capable of answer- 
ing completely the question of the making of the nuclides and 
the origin of their abundance distribution. 

A. Boisse in 1850 was the first to suggest that the bulk chemical 
composition of the earth is comparable with the average chemical 
composition of the meteorites. This qualitative analogy has been 
used in the construction of various earth models, because it  is most 
likely that the meteorites are derived from the different depths of 
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I 

lo6-- 1 -- one or more planetlike bodies. 

::I - -  I t  is reasonable to assume that 
I the earth is composed of a num- 
I ber of concentric shells or geo- 

- -  spheres of varying chemical 
composition and roughly re- 

:- sembling the meteorite phases. 
A concentric structure of the 

-" earth is in accord with known 
.. geophysical data. 

Several hypotheses relative 
:: to the chemical composition and 
-- structure of the earth's interior 
- -  have been presented. The two 

principal ones which are in ac- 
cord with the majority of 

-- known data are those of Wash- 
:: ington and Goldschmidt (fig. 
-- 3). Even though it appears 

that the earth may be divided 
into three main spheres-the 

.- core, mantle and crust-no 
1: common agreement has been 
.. reached as to the thickness and 

composition of the spheres. At 
-- any rate: it is believed that the 
-- core, which extends from the 
- -  centre of the globe to the 

Wiechert-Gutenberg seismic 
discontinuity at  a depth of ap- 
proximately 2,900 krn. (1,801 
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B Y  C O U R T E S Y  O F  K A L E R V O  R A N K A M A  

F I G .  1.- SEMILOGARITHMIC PLOT OF COSMIC A B U N D A N C E  O F  NATURAL 
ELEMENTS PER 10.000 ATOMS Si ( S I L I C O N )  A S  A  F U N C T I O N  O F  PROTON 
NUMBER Z 
Open circles represent an even proton number, filled circles an odd number. 
The two sections of the ~ r a p h  join as indicated by broken line 

B Y  C O U R T E S Y  OF K A L E R Y O  R A N K A M A  

F I G .  2 .- A B U N D A N C E  R E L A T I O N S  O F  L A N T H A N O I D S  I N  S H A L E S  

mi.), consists of metallic nickel-iron and corresponds to the pure 
iron meteorites. Most geophysicists and geologists agree in prin- 
ciple on a mantle composed of silicates and interstitial nickel-iron 
that increases in amount with depth. The mantle occupies the 
depth zone between approximately 2,900 km. (1,801 mi.) and 
approximately 30 km. (18.6 mi.) or 50 km. (31.1 mi.), the Mo- 
horovicic discontinuity, or the upper boundary of the earth's 
mantle (see EARTHQUAKES: Earthquake Waves). In  the crust, 
the continental areas consist of three continental layers, namely: 
a deep-seated intermediate layer, probably intermediate between 
basalt and granite in composition; a granitic layer above the in- 
termediate layer; and a sedimentary layer composed of sediments, 
sedimentary and metamorphic rocks. In the Pacific basin, the 
continental layers are totally absent, and the uppermost gabbroic 
(basaltic) layer of the mantle is in almost direct contact with the 
ocean. 

In addition to the shells or geospheres mentioned, three outer- 
most geochemical spheres are distinguished. They are the hy- 
drosphere, which consists of the salt and fresh waters and the 
continental ice; the atmosphere, or the gaseous outer envelope of 
the earth; and the biosphere, which comprises the living matter 
and is the part of the earth capable of sustaining biological ac- 
tivity. The biosphere occupies the lower part of the atmosphere 
and probably the whole hydrosphere, and makes a thin layer on 
the lithosphere. 

If shells of different composition exist in the earth, the elements 
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sphere), the chalcophile elements 
in the sulfide-oxide shell (chal- 
cosphere), and the lithophi& ele- 

NICKEL.IRON ments in the silicate crust CENTRAL CORE CORE 

(lithosphere). The most typical 53000 
(SIDEROSPHERE) 6,000 

elements of the atmosphere are 
called atmophile elements and 
those typical of the biosphere, 
biophile elements. 6.000 6,000 

Thermochemical considera- 
tions indicate that lithophile ele- 
ments formation have of higher oxide free than energy does of B Y  COURTESY l--l.-l 6,371 OF KALERYO R A N K A M *  6,371 

bivalent iron, while the elements ,,-, ,,,,,,, CONSTITUTION 
with lower energy of formation ,, ,,, EARTH 
of oxide are siderophile or chal- ( A )  Hypothesis of H .  S. Washington; 
cophile, several exceptions to (6) of V. M. Goldschmidt. Numbers 

refer to depths in kilometres 
this rule indicate that the distri- 
bution is controlled also by isomorphic substitution. In  the ob- 
served distribution of the elements between metal and sulfide 
phases there is little or no agreement with free-energy data of sul- 
fides. In general, the geochemical character of an element de- 
pends largely on the electron configuration of its atom. 

Used in a purely chemical sense without reference to any sup- 
posed distribution among the geochemical spheres the terms sidero- 
phile, chalcophile and lithophile are illustrative and prove useful 
for many geochemical purposes. The geochemical classification 
of the elements is shou~n in Table VI. I t  appears that the geo- 
chemical character is not sharply established for all elements, not 
even in strictlv s~ecified surroundines. 

will be distributed among them , 
in fixed proportions. Their dis- 
tribution is studied by means of 
meteorites and the separation of 
metal, sulfide and silicate phases 
in ore-smelting furnaces. Three 'am-- 

elements-iron, oxygen and sul- 
fur-their mutual affinity rela- 
tionships, and the affinity of other 
elements for them are largely re- 2,000-- 

sponsible for the distribution of 
the elements in the core, the man- 
tle and the crust. 

In  Goldschmidt's geochemical 
classification the elements are di- 3,000-- 

vided into three main affinity 
groups. The siderophile ele- 
ments are preferentially enriched 
in the nickel-iron core (sidero- am, 

< A " 

11. GEOCHEMISTRY OF THE LITHOSPHERE 

~ R ~ ~ % S H E L L  
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ECLOGITE SHELL 

-1,200- 

SULFIDE-OXIDE 
sHELL 
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-2,900- 

chlorine to some extent. Elements of the second group, the sul- 
fophile elements, form preferentially minerals free of oxygen 
(fluorine, chlorine), that is, sulfides, selenides, tellurides, arsenides, 
antimonides, intermetallic compounds, native elements, etc. All 
intermediate steps between the two groups are represented among 
the minerals, because the chemical affinity of the elements for ox- 
ygen (fluorine, chlorine) and sulfur (selenium, arsenic, etc.) is de- 
termined by the free energies of formation of the corresponding 
natural silicates and sulfides. Isomorphic substitution, that is, re- 
placement of an element by another related element, may in some 
instances cause an element to become distributed between the 
silicate and sulfide phases in a 

TABLE VII,-Typical Ozyphile 
manner that deviates from that Elements 
expected from its affinity prop- 
erties. Consequently several sid- ia :: : ' ' 
erophile and chalcophile elements Ca Sc Ti Cr Mn 
possess a more or less oxyphile 

Table VII.) 
character in the lithosphere. (See c s  Ba La-Lu Hf T a  W 

Ra Ac-Mn 

--1.000 

- - 3 , m  

+A ~n 

The quantity of an element in a mineral does not adequately 
explain its role in the mineral structure. The structural positions 
occupied by the atoms and ions of an element in minerals essen- 
tially affect the manner of occurrence of the element. The prop- 
erties of atoms and ions and the crystal structures of minerals 
largely regulate the incorporation c '  elements in minerals and, 
consequently, strongly affect their geochemical behaviour. The 
effective size of an atom or an ion in a structure (its atomic or ionic 
radius) depends on the nature of the binding forces between neigh- 
bouring particles, the electronic configuration of the particle, its 
polarization properties and co-ordination, i.e., the number and 
arrangement of the neighbouring particles. (See Table VIII . )  

The ionic bond predominates in the structures of important 
rock-making minerals, and the structures of the feldspars, pyrox- 
enes, amphiboles and many other minerals may be considered 
essentially ionic. But in some other minerals, for instance, in 
sulfides, the structure differs very considerably from an ionic struc- 
ture, and the ionic radii cannot be applied to such structures. 

The length of the ionic radius depends on the position of the 
element in the periodic system. First, the radius decreases in each 
period when passing from left to right, for instance, in the series 
Na+,  Mg2+, Al3+, Si4+, P5+, S6+. Second, in the groups and 
subgroups the ionic radius increases toward the higher atomic num- 
bers, as in the series Li+,  Na+,  K+ ,  R b + .  Cs+. The lanthanoids, 
or the elements from lanthanum to lutecium, inclusive, make a n  
exception to this rule, as the radii of their trivalent cations decrease 
with increasing atomic number. This phenomenon is called 
lanthanoid contraction and is a result of changes in the atomic 
structure of the lanthanoids. I t  is of high geochemical importance 
because it affects the geochemistrv of the lanthanoids and of the - 

The elements present in the lithosphere are appropriately divided elements to follow them in the periodic system. The ionic radii of 
into two groups on the basis of their most important manner of the last mentioned elements are smaller than they would be in the 
occurrence. The first group comprises the elements that occur absence of lanthanoid contraction, e.g., the radius of the H f 4 +  ion 
largely or exclusively combined with oxygen in oxides, silicates, resembles closely the radius of the Zr* ion, and the similarity in 
phosphates, carbonates, nitrates, borates, sulfates, etc. They are space requirements along with the close chemical similarity makes 
called oxyphile elements. Oxygen may be replaced by fluorine and hafnium and zirconium a geochemically high coherent pair of ele- 

ments. alnays accompanying 
TABLE V1.-Geochemical Classification o j  the Elements each other in nature. 

Siderophile 
(Core) 

Au 
Ge Sn (Pb) 
C P (As) 
Mo (W) 
Re 
Fe Co Ni 
Ru Rh Pd 
0 s  Ir  P t  

Chalcophile 
(Mantle) 

Cu Ag 
Zn Cd Hg 
Ga In T1 
(Gel 61) Pb 
As Sb BI 
(Mo) 
S Se Te 
Fe (Co) (Ni) 
(Ru) (Pd) (Pt) 

Lithophile Atmophile 
(Crust) 1 (Atmosphere) 

Li Na K Rb Cs Fr 
Be T\Ig Ca Sr Ba Ra 
(Zni (Cd) 
B A1 Sc Y 
La Ce PI Nd Sm Eu Gd Tb 

Dy Ho Er Tm Yh Lu 
Ac Th Pa U S p  Pu Am Cm 

Bk Cf 
Ga (In) (Tl) 
C Si Ti Zr Hf 
iGe) (Sn) (Pb) 
V Nb Ta 
P (As) 
O C r W M n  
(Fe) (Co) (Ni) 
H F C I B r I  

1 H C N O I  
Hg 
He Ne A Kr Xe Rn 

Biophile 
(Living Organisms) 

H C N O P  
(Na) (Mg) (S) (C1) 
(K) (Ca) (Fe) (B) 
(F) (Si) (Mn) (Cu) 
(1) 

In  the actinoid (actinide) 
series a similar contraction 
(actinoid contraction) exists. 
Its geochemical importance is 
limited to the actinoids. I t  ex- 
plains the relationship between 
uranium and thorium in some 
minerals. 

The radius of the Li+ ion is 
abnormally great and explains 
the substitution of magnesium 
by lithium in many silicate 
minerals. 
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TABLE VII1.-Radii* in  k X  Units of Ions of Geochemical Importance 

I Ion / Radius / /  Ion 1 Radius 1 Ion / Radius / /  Ion / Radius 1 

*The radii are given for 6-fold co-ordination. Cation radii are those of L. H. Ahrens, 
anion radii those of L. Pauling. (Exceptions: radii of [IVHhl+ and LOHI-) 

Ag+ 
A13+ 
As3+ 
Ass+ 
Au+ 
B3+ 
Ba2+ 
Be%+ 
Bi3+ 
Bis+ 
Br- 
Br7+ 
C4+ 
Ca2+ 
Cd2+ 
Ce3+ 
Ce4+ 
C1- 
Cl7+ 
Co2+ 
Co3+ 
Cr3+ 
Cr* 
Cs+ 
Cu+ 
C U ~ +  
Dy3+ 
Era+ 

1. Co-ordinat ion of Particles.-The most fundamental fea- 
ture of a crystal structure is the co-ordination of the particles 
present, i.e., the number and arrangement of particles of one kind 
surrounding a given particle of another kind as its nearest neigh- 
bours. The co-ordination is different for different particles and 
structures, each particle attempting to occupy the co-ordination 
into which it fits best. A proper and fitting co-ordination results 
in strong bonds between the particles and in a stable structure. 
An ill-fitting and unsuitable co-ordination causes an unstable struc- 
ture, e.g., the co-ordination of the Zr4+ ion in the zircon Zr[Si04] 
structure is not well suited to the space requirements of the ion 
and causes an unstable structure that is readily disintegrated by 
the action of alpha radiation (metamict alteration). 

I n  an essentially ionic structure, the co-ordination of the cat- 
ion, that is, the number and arrangement of the surrounding anions, 
depends largely on the cationlanion radius ratio. In  the important 
rock-making minerals, oxygen is the principal anion, and such min- 
erals are in fact aggregates of big oxygen ions whose interstices are 
filled up  with the cations. 

For instance, in quartz, Si02, oxygen makes up 98.7% by volume 
and silicon, only 1.3%. Consequently consideration of the co- 
ordination number of the cations with respect to oxygen in minerals 
is of importance. The co-ordination is variable, as illustrated in 
fig. 4, in which the cations, arranged according to their size, are 
plotted against the co-ordination number. The black areas indicate 
the approximate abundance of the co-ordinations of the ions in the 
upper lithosphere. The differences in the size of the area illustrate 
the fact that for big cations the co-ordination number is less defi- 
nite because of the great size of the cation. 

Because the crystal structures of almost all important minerals 
are known, they form a convenient basis for the classification of 
minerals. A structural classification of the complicated silicate 
minerals is particularly useful, and for the silicates the type of 
linkage of the silicon-oxygen tetrahedra present in their structures 
is a natural basis of classification. In  nesosilicates the separate 
tetrahedral [SiO,] groupings do not share any oxygen atoms with 
neighbouring silicon-oxygen tetrahedra. In  sorosilicates the sepa- 
rate groups of tetrahedra share one or more corners with neighbour- 
ing tetrahedra of the same group. The sorosilicates may consist 
of [Si,O,] double tetrahedra, five tetrahedra in an open group, 
rings of three or six tetrahedra. The inosilicates are composed of 
infinite chains or double chains of silicon-oxygen tetrahedra. In 
the phyllosilicates there are infinite sheets of the tetrahedra, and 
in the tectosilicates there are continuous frameworks of linked 
tetrahedra sharing all four oxygen atoms with neighbouring tetra- 
hedra. 

2. Replacement  of Elements.-Because minerals are rarely 
pure compounds, the chemical formulas usually given for them are 
idealized. Deviations from the ideal composition are partly a re- 

1.26 
0.51 
0.58 
0.46 
I .37 
0.23 
1.34 
0.35 
0.96 
0.74 
1.95 
0.39 
0.16 
0.99 
0.97 
1.07 
0.94 
1.81 
0.27 
0.72 
0.63 
0.63 
0.52 
1.67 
0.96 
0.72 
0.92 
0.89 

sult of structural defects, but their main reason is the presence of 
impurities, either as mechanically admixed substances or in solid 
solution (in fixed positions or filling empty spaces in the structure) 
in the mineral. The solute may not belong to the structure of the 
solvent, as in the case of the occurrence of helium in beryl, or 
it forms a complete isomorphic (from the Greek isos, "equal," 
and morphe, "form") series with the solvent, as does ferrous or- 
thosilicate Fe2[Si04] (fayalite), with magnesium orthosilicate 
Mg,[SiO,] (forsterite), the F e w  ions occupying the structural 
positions of the Mg2+ ions. Between these t

w

o extremes all inter- 
mediate types of solid solutions occur in minerals. Isomorphism 
and related phenomena are of high importance in geochemistry. 
If atoms and ions instead of compounds are considered. such atoms 
or ions occurring in a given structure are called diadochic (from the 
Greek diadochos, "successor") if they are capable of replacing each 
other, each occupying the position of the other. Consequently, 
forsterite and fayalite are isomorphic, but the Mgz+ and Fez+ 
ions in their structures are diadochic. Diadochy may be complete 
or partial. 

As a general rule, an ion may replace another ion diadochically 
if the difference in the size of their radii does not exceed approxi- 
mately 15% of the radius of the ion to be replaced. Temperature 
affects the degree of diadochy ; high temperature generally favours 
diadochic substitution. Complete diadochy usually requires a close 
similarity in ionization potential. The degree of diadochy depends 
on crystal structure. Finally, ionic charge affects the substitution. 
The charges may be similar, as in the important Fe2+ -Mg2+ sub- 
stitution, or the substitution ion may have lower (e.g., 02- 
-OH--F-; Ca2+-Na+) or higher (e.g., K+-Baz+-Sr2+ 
-Pb2+) charge than the ion to be replaced. If the charges are dif- 
ferent, the electrostatic neutrality of the structure will be dis- 
turbed. Consequently, it must be re-established, for instance, by 
the simultaneous substitution of another ion in the structure, as in 
the substitution of Ca2+A13+ by Na+Si4+ in the plagioclase feld- 
spars (see FELDSPAR), or by the introduction of balancing ions out- 
side the regular framework of the structure, or by leaving a struc- 
tural position vacant. 

Diadochic substitution in common rock-making minerals regu- 
lates the manner of occurrence of almost all elements in the upper 
lithosphere and is of particular importance for the geochemistry 
of the trace elements. Some trace elements may form inde- 

ION R+D!;s 12 pendent minerals that are among 

Eu3+ 
F- 
Fez+ 
Fe3+ 
Ga3+ 
Gd3+ 
Ge4+ 
H- 
Hfd+ 
Hg2+ 
Ho3+ 
I- 
IS+ 
I?+ 
InsC 
I++ 
K+ 
La3+ 
Li+ 
Lu3+ 
Mg2+ 
Mn2+ 
Mn3+ 
Mn4+ 
Mn7+ 
M04+ 
MOB+ 
Ns+ 

the accessory constituents of 
rocks, among others, sulfur in 
sulfide minerals, phosphorus in 
apatite and monazite and fluo- 
rine in fluorite. Other trace ele- 
ments, for instance, manganese, 
barium and vanadium, seldom, if 
ever, form independent minerals 
e x c e ~ t  in rocks in which they 

- .- - -. happen to be very strongly en- 
.. . - . riched. Theirs is a dispersed 
. - -- . .. . . .. manner of occurrence. Some 

elements, such as lead and boron, 
are intermediate. Three types of 
diadochy regulate the dispersed 
manner of occurrence of the trace 
elements, namely camouflage, 
when a trace element diadochi- 
cally replaces a common element 
of similar valence; capturing, 
when a trace element replaces a 
common element with a lower 
valence and is captured in the 
structure; and admission, when 
a trace element replaces a com- 

3 4 6 8 10 12 mon element of higher valence. 
B Y  C O U R T E S Y  OF K A L E R V O  R A N K A M A  

Examples are, among others, the FIG. 4.-CO-ORDINATION N U M B E R  
RESPECT TO OXYGEN OF SOME substitution of silicon by ger- 

G E O C H ~ M l ~ ~ ~ ~ ~  lMPORTANT CAT. manium in silicate minerals 
I O NS  I N  UPPER LITHOSPHERE (camouflage), of potassium by 
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lead in potassium minerals (capturing) and Of oxygen by fluorine 
in sphene and other minerals (admission). 

1. Rock-Making Minerals.-Rocks are called igneous or mag- 
matic if their material has been molten before attaining its present 
structure and composition. Their material may be primary mag- 
matic or juvenile in the case of true igneous rocks, or secondary, 
derived by remelting of older rocks in the case of quasi-igneous or 
pseudoigneous rocks. Phenomena connected with the crystalliza- 
tion of rock melts are geochemically important. 

The average chemical composition of igneous rocks approaches 
the composition of diorites or granodiorites. I t  indicates only 
the abundance of the elements and tells nothing about their 
manner of occurrence as characterized by the minerals in which 
they are incorporated. The mineralogy of the igneous rocks is il- 
lustrated by their average mineralogical composition presented, 
according to Clarke, in Table IX.  The feldspars. pyroxenes, am- 
phiboles and quartz are geochemically the most important minerals 
of the igneous rocks, while all other minerals are, both quantita- 
tively and geochemically, of minor importance. The feldspars, 
the feldspathoids and quartz are the chief salic, or silica rich, rock- 
making minerals and contain N a + ,  K + ,  Ca2+ and A13+ as their 
most typical cations. The femic, that is, comparatively low in 
silica, minerals contain Mg2+, Fe2+ , Fe3+ and, in part, Ca2+ and 
A13+. The most important accessory minerals of igneous rocks 
are: zircon, sphene CaTi [(O,Oh,F)/SiO,], apatite Caj[(F,Cl, 
OH) I (PO,)3] ; and opaque sulfides, such as pyrite FeS,, pyrrhotite 

FeS-Fe,S6, chalcopyrite CuFeS,, pentlandite ( F ~ , N ~ , C O ) ~ S ~ .  born- 
ite Cu,FeS,; also oxides (ilmenite, FeTiO,; magnetite, Fe304; 
chromite, FeCr,O,). 

Among the feldspars the most important are the various potash 
feldspars K[AlSi30,] and the plagioclase feldspars, mixtures of 
albite Na [A1Si30,] and anorthite Ca [A1,Si,08]. Structurally 
they are tectosilicates; chemically, typical aluminosilicates. The 
cations accommodated in feldspar structure include Na+.  K + ,  
R b + ,  Cs +, Ca2+, Sr2+,  Ba2+, Pb2+ and T1+, also Fe3+ replac- 
ing A13+. In alkalic rocks, the feldspathoids are of equal impor- 
tance as are the feldspars in calc-alkalic rocks, but their general 
geochemical importance is not too great. Nepheline hTa[A1SiO4], 
and leucite P-K[AlSi206], are the most important members of 
this petrographic group. Like the feldspars, the feldspathoids are 
aluminosilicates with a tectosilicate framework. 

The pyroxenes and amphiboles are structurally closely related 
inosilicates. They consist of numerous minerals with the general 
formulas R2[Si20,] for pyroxenes and Rl4[(0H),/ SiI6O4,] for 
amphiboles. In  these formulas R is Mg2+, Fe2+. Ca2+ and, in 
many minerals, A13+, Fe3+, Ti3+, Mn3+, Mn2+,  Na+,  K + ,  
L i t ,  etc. In  amphiboles, the OH- group is partly replaced by 
02- or by F- . Pyroxene species include, among others, enstatite 
Mg, [Si,06] and augite, which contains Ka+,  Ca2+,  Mg2+, Fe2+, 
Fe3+, A13+ and Ti3+ as cations, Three pyroxene series occur in 
igneous rocks and pyroxene minerals are always mixtures. The 
augites are among the most important mafic constituents of igne- 
ous rocks. The amphiboles are chemically more complicated than 
the pyroxenes, and no simple structural formulas can be given for 
them because of the great number of possible diadochic substitu- 
tions. The hornblendes, in which R is Na+,  K + ,  Ca2+, Mg2+, 
Fez+,  Fe3 + , A13 + and Ti3 + , are geochemically the most impor- 
tant amphiboles. In  augites and amphiboles, particularly in horn- 
blende~,  as much as one-fourth of the Si4+ ions may become 
replaced by A13 + . 

Some igneous rocks contain olivines as their principal constitu- 
ents. The most important olivines are members of the forsterite- 

TABLE 1X.-Average Mineralogical Composition of Igneous Rocks 
(In weight percentage) 

fayalite series. Olivines are nesosilicates. Quartz is a tectosilicate. 
The existence of free silica in igneous rocks is the result of the 
high abundance of silicon in the upper lithosphere. 

Among the micas, which are aluminosilicates with a phyllosilicate 
structure, biotite K(Mg,Fe,Mn),[(OH,F),A1Si3Ol,] and mus- 
covite KA12[ (OH,F), /A1Si30m] are the most important species. 
Biotite is the most common mica in igneous rocks. There also 
exist KMg, NaAl and CaAl micas, and some varieties are known 
that are characterized by a high content of trace elements, such as  
lithium, barium, chromium, vanadium, manganese and titanium. 
The possibilities of diadochic substitution in the micas are numer- 
ous, just as in the pyroxenes and the amphiboles. 

2. Chemical  Different iat ion of Rock Melts.-The igneous 
rocks are chemically widely variable, and rocks with a chemical 
composition similar to the average composition of igneous rocks are 
rare. Because it is believed that the original silicate crust of the 
earth was chemically rather homogeneous, the assumption follows 
that the igneous rocks are products of an extensive chemical dif- 
ferentiation in the crust. I t  is believed that the plateau basalts 
represent the parental magma that differentiated to produce all 
primary magmatic rocks present in the upper lithosphere. The 
changes in chemical composition caused by magmatic differentia- 
tion are geochemically important. 

The general course of crystallization of a calc-alkalic basaltic 
magma comprises three stages: the early, the main and the late 
magmatic. Silicates (dunite, anorthosite), sulfides (pyrrhotite- 
pentlandite assemblage) and oxides (ilmenite, chromite, mag- 
netite) will separate during this stage. The igneous rock series 
from gabbros through diorites to granites is the product of frac- 
tional crystallization during the main stage. The bulk of the vola- 
tile constituents of the magma will become enriched in the residual 
melts and solutions and separate in pegmatites and in pneumatoly- 
tic and hydrothermal deposits during the late magmatic stage. 
Escape of volcanic emanations completes the course of crystalliza- 
tion. The boundaries between the different stages are not very 
rigid becduse the processes are continuous. 

The early magmatic stage incorporates the separation of much 
iron and sulfur, and the bulk of copper, nickel, titanium and 
chromium from the rock melt. Many ore bodies containing these 
elements are formed during this stage. 

3. T h e  Reac t ion  Series.-The course of crystallization of calc- 
alkalic silicate rocks during the early and the main stage of differ- 
entiation may be described by the reaction series that contains both 
the mafic (dark) and the felsic (light) minerals. The reaction 
series, introduced by N. Bowen in 1 9 2 2 .  is one of the cornerstones 
of petrology; fig. 5 shows it as a somewhat modified statement of 
the normal sequence of crystallization of calc-alkalic rocks. 

In  the right-hand branch containing the light constituents the 
framework of the Si-0-A1 tetrahedra in the mineral structures re- 
mains unchanged. whereas in the left-hand branch of the dark con- 
stituents the framework changes with proceeding crystallization 
from independent tetrahedra through chains and double chains to  
sheets. The stabilitv of the structures decreases in the same order. 
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of crystallization, while silicon, sodium and potassium become en- 
riched in the silicic rocks. With respect to crystal chemistry, the 
course of crystallization is governed by forces that tend to capture 
the structural constituents of minerals from the melt with a low 
degree of order and to arrange them into structures with a high de- 
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gree of order. The formation of the various minerals may be ex- 
plained, as F. E. Wickman has done, by means of kinetic reasoning 
with temperature as an essential function. A given amount of 
energy is required to move an ion from a position with a given co- 
ordination to another position with a different co-ordination. The 
energy required is called the migration energy (the activation 
energy of the migration of the ion) and depends on the co-ordina- 
tion, size and charge of the ion, the degree of order in the structure, 
temperature and pressure. The fact that the migration energy 
depends on ionic size explains the general separation of Mg2+ 
during an early, and of Fe" during a late stage of crystallization. 
Both ions are 6-co-ordinated in the olivine structure, but the size 
of the Mg2+ ion is closer to the optimum size required by 6-co- 
ordination, and consequently the migration energy of Mg2+ in 
the olivine structure is greater than the migration energy of Fe2+ 
therein. If two cations are of equal size but of different charge, 
the cation with the higher charge has the greater migration energy. 
The  difference in migration energy between Na+ and Ca2+ ex- 
plains the order of crystallization of the plagioclase feldspars. The 
N a +  ion with the smaller migration energy is the more mobile of 
the two ions, and consequently calcic plagioclases separate at  
higher temperatures than do the sodic plagioclases. 

The  properties of the Si-0 framework determine the order of 
crystallization of forsterite and enstatite. Enstatite will crystal- 
lize before augite because of the absence of Ca2+ in its structure 
and the ensuing higher stability thereof. The separation of the 
amphiboles after the pyroxenes may be explained by differences 
in the Si-O framework, chiefly by the linkage differences of the 
Mg2+ ions. Micas crystallize after hornblende because the mica 
structure is still weaker and more unstable than the amphibole 
structure. Also, the K +  ion is rather loosely bound in the struc- 
ture. In  alkalic rocks, the sequence of separation may be entirely 
different, particularly when certain nepheline syenites are formed. 
The  light constituents may then be the first minerals to separate. 

4. Res idua l  Melts and Solutions.-After the close of the 
main stage of crystallization residual solutions will often remain 
that are rich in hyperfusible constituents, especially water. Peg- 
m a t i t e ~  are produced during the differentiation of these liquors. 
Pegmatites of granites and nepheline syenites, or of the last rocks 
to  form during the main stage of crystallization, are rather com- 
mon. Elements too scarce to 
make independent minerals and 
those of ionic size unsuitable for 
their being incorporated in the 
rock-making minerals become 
gradually concentrated in the 
magmatic residues and separate 
in the pegmatites. Such elements 
are, among others, lithium, beryl- 
lium, boron, fluorine, rubidium, 
cesium, niobium, tantalum, 
uranium and the lanthanoids. 
Uranium, niobium, tantalum and 
a part of the lanthanoids are pre- 
dominantly concentrated in gran- 
ite pegmatites, whereas other 
lanthanoids, zirconium and often 
thorium are enriched in the 
nepheline syenite pegmatites. 
The  pegmatites may be divided 
chemically according to the abun- 
dance relationships of sodium 
and potassium versus alumi- 
num. In  agpaitic pegmatites 
N a +  K > Al, while in plumasitic 
pegmatites Na+K <A1 (the 
names are from locations of oc- 
currences of type specimens in 
Iceland and California respec- 
tively). The different pegmatites 
have different typical minerals. FROM K. RANKAMA A N D  T .  6 .  SAHAMA, "GI 

Strictly speaking, the forma- 

tion of pegmatites marks the end of magmatic crystallization. No 
sharp boundary can be established between the pegmatitic stage 
and the ensuing pneumatolytic and hydrothermal stages. When a 
superheated aqueous solution containing dissolved silicates and 
other substances crystallizes a t  a temperature higher than the 
critical temperature of water vapour (374.5' C.) ,  the deposits 
formed are called pneumatolytic. If crystallization temperature 
is lower than the critical temperature, the minerals and rocks 
formed are said to be hydrothermal. 

Alkali feldspars, micas, quartz and characteristic minerals con- 
taining rare elements are the chief minerals formed during the 
pegmatitic stage; mineral veins are the most important among 
pneumatolytic and hydrothermal deposits. Many heavy metals 
separate in the veins and may form ore bodies. The veins contain 
many sulfophile elements either in the native state or as oxides, 
sulfides, selenides, tellurides, arsenides, antimonides and various 
sulfosalts. After deposition of most of their metallic constituents 
the dilute hydrothermal solutions may deposit quartz and zeolites 
and minerals containing volatile constituents such as boron com- 
pounds and carbon dioxide, if these are present in the solutions. 

5. Volcanic Emanations.- In volcanoes the volatile constitu- 
ents of the magmas escape as volcanic emanations into the at- 
mosphere, dissolve in water, and form volcanic sublimates around 
the craters and vents. 

Water vapour, carbon dioxide, nitrogen and native and combined 
sulfur are the quantitatively most important constituents of the 
emanations, but notable local and areal changes in their constitu- 
tion are observed. Some of the constituents derive from the 
magma (juvenile constituents), while others come from the earth's 
surface (superficial constituents) or from the atmosphere (mete- 
oric constituents). The temperature of the emanations and the 
time elapsed since the start of the volcanic activity also affect the 
composition of the emanations. 

Geochemically, the volcanic emanations are of high importance 
because of their character as products of the degassing of the earth. 
They affect essentially the manner of occurrence and the geochemi- 
cal cycle of many elements. Such elements as chlorine, sulfur 
and boron (all abundant in volcanic emanations) are directly sup- 
plied to the atmosphere and hydrosphere by volcanic emanations 
and will participate in geochemical processes on the earth's surface. 
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C .  THE EXOGENIC (MINOR) CYCLE 

The upper lithosphere is the seat of numerous geochemical proc- 
esses that affect its chemical composition both locally and areally. 
All matter on the surface of the earth and in the uppermost parts 
of the lithosphere participates in a slow complicated migration, 
or cycle, that causes more or less pronounced changes in the struc- 
ture and chemical composition of rocks. New rocks with new 
properties are produced in this cycle. The migration of matter 
consists of the exogenic (the product of outside forces), or minor 
cycle taking place under the direct influence of atmospheric and 
hydrospheric agents and the major cycle, a material part of which 
is confined to the uppermost levels of the lithosphere. 

In  the exogenic cycle the elements behave differently, depending 
on their individual properties and in accordance with laws that 
differ basically from the rules valid for the crystallization of rock 
melts. The migration, consequently, yields products whose for- 
mation cannot be explained by the laws of magmatic crystalliza- 
tion. The exogenic cycle starts with solid crystalline rocks and 
ends in sedimentary rocks. I t  forms only a part of the major 
cycle. Unlike the major cycle, which is closed, the exogenic cycle, 
taking place only in one direction, is largely open and is closed only 
for sedimentary rocks. For all other rocks this cycle is irreversi- 
ble. 

The course of the exogenic cycle as a part of the major cycle is 
schematized in fig. 6. I t  consists of the weathering of rocks, trans- 
portation of products formed during weathering, and redeposition 
of material, usually in new surroundings. These processes are in 
many respects similar to a gigantic semiquantitative chemical rock 
analysis involving separations on a large scale. Because of its role 
as a separating and concentrating agent for many elements, the 
exogenic cycle is of importance for the manner of their occurrence 
in the uppermost lithosphere and on the surface of the earth. 

1. W e a t h e r i n g  of Rocks.-Rock weathering consists of a num- 
ber of physical and chemical processes that gradually break down 
the fresh solid rocks into an aggregate of loose material, a part of 
which is dissolved or changed chemically, uhile another part re- 
mains unchanged. The principal agents of physical (mechanical) 
weathering are changes in temperature and the action of frost and 
of crystallizing salts. Chemical weathering is caused by the action 
of rain, surface and ground water and of the solids and gases dis- 
solved therein. Oxygen, carbon dioxide, nitric acid, sulfuric acid, 
humic complexes, ammonia and chlorides are the most important 
chemically active agents in natural waters. The chemical processes 
taking place during weathering are rather complicated. Oxidation, 
reduction and action of carbon dioxide are geochemically important 
weathering processes. 

The rock making minerals are of different stability against 
weathering, the mafic minerals decomposing more rapidly than the 
felsic minerals. The stability series of the rock-making minerals 
proposed by S. S. GoIdich is exceedingly similar to the reaction 
series (fig. j), the stability increasing from olivine and calcic 
plagioclase to quartz. 

The solid products of completed weathering include substances 
that are stable under conditions existing on the earth's surface. 
Clay minerals, the hydroxides of ferric iron and aluminum, and 
their derivatives are the most abundant weathering products. The 
loose weathering residues and products are transported and sorted 
by the action of wind, flowing water, ice and organisms, and a 
number of chemically and physically different continental and 
marine sediments are thereby formed. Sorting is according to 
particle size but includes also chemical separation. In  the course 
of time, deposited loose sediments may change by consolidation, 
recrystallization and chemical processes in diagenesis (9.v.) ; thus 
a sedimentary rock is formed. Several sediments and their deriva- 
tives also form from the remains of organisms, such as calcareous 
mud, peat and guano; and limestone, coal and phosphorite formed 
from them through diagenesis or decay and incoalation. They are 
known as biogenic sediments. 

2. Geochemical  Classification of Sediments.-'4ccording to 
their manner of deposition the sediments may be divided into 
physical (mechanical) and chemical sediments. For geochemical 
purposes another classification is used-that based on geochemical 
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principles first proposed by Goldschmidt (see fig. 7). 
The residua consist of chemically undecomposed weathering 

residues, such as sands and gravels. The hydrolyzates consist 
partly of undecomposed. partly of hydrolytically decomposed mat- 
ter. Clays are the foremost representatives of hydrolyzates. The 
crystalline clay minerals are the dominant constituents of clays. 
They are characterized by their capacity of exchanging their cat- 
ions (anions) for other cations (anions) from aqueous solutions. 
The oxidates form by oxidation of Fez+ into Fe3+ and of Mn2+ 
into Mn3+ and consist chiefly of hydroxides of the two metals. 
Iron and manganese ores of sedimentary origin belong to this 
group. The reducites, the opposites of oxidates, are formed in 
strongly reducing surroundings. Coal and petroleum, and muds 
and clays containing sulfides and carbonaceous matter are re- 
ducites. The precipitates form by inorganic precipitation from 
aqueous solutions. Deposits of inorganically precipitated calcium 
carbonate and magnesium carbonate are examples of precipitates. 
The evaporites are deposited from aqueous solutions as a result of 
evaporation of the solvent. They include extensive salt beds 
crystallized from sea water. The bioliths, or biogenic sediments 
often occur together with other sediments, e.g. ,  biogenic calcium 
carbonate may occur along with inorganically precipitated calcium 
carbonate. Because the sedimentation processes are continuous, 
sediments and their derivatives usually are mixtures belonging to 
two or three groups, and, consequently, the geochemical division 
of sediments is not categorical. 

3. Chemis t ry  of t h e  Exogenic Cycle.-The total quantity of 
rocks decomposed and of sediments formed during the geological 
history of the earth is of great geochemical importance. The 
length of the time during which the exogenic agents have operated 
on the earth's surface is approximately 3 . j  X 109 years (3,500,- 
ooo,ooo yr.). Goldschmidt estimated, on the basis of the sodium 
content of sea water, that 160 kg. igneous rock per each square 
centimetre of the earth's surface have yielded a total of 169.6 
kg.cm.-2 (minimum value) of sediments. The argillaceous 
(clayey) and arenaceous (sandy) sediments are, quantitatively, the 
most important sediments produced. Another estimate based on 
the radioactivity of potassium gave 6,462 k g . ~ m . - ~  (maximum 
value) for the total quantity of weathered igneous rock. 

The igneous rocks are formed by endogenic (produced by 
internal forces) differentiation deep under the earth's surface. 
Another kind of differentiation, called the exogenic differentiation, 
takes place on the surface and is intimately connected with the 
exogenic cycle of matter. Some elements become strongly en- 
riched in certain types of sediments, even though a high degree of 
separation is not always reached. For many elements the exo- 
genic differentiation is the most powerful concentrating and en- 
riching agent. For instance, silicon and zirconium are concentrated 
in sandstones; aluminum, potassium and boron in shales; calcium, 
magnesium and carbon in limestones; iron, manganese and barium 
in oxidates; and sodium, chlorine, magnesium and sulfur in evapo- 
rites. 

There are several factors of prime importance for the exogenic 
differentiation. Because most phenomena of the exogenic cycle 
are characterized by the presence of water, the physical and chemi- 
cal properties of water are significant, such as the hydrogen ion 
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concentration ( p ~ ) .  In  most natural waters the PH is bet~veen 
6 and 8. The changes in p~ play an important role in the precipi- 
tation and mobilization of many elements in aqueous solutions, 
such as in the separation of iron and aluminum. 

Because many elements occur in two or more oxidation states, 
oxidation and reduction are geochemically important processes. 
The presence of molecular oxygen and of reducing biogenic matter 
in the exogenic cycle indicates that here both oxidation and reduc- 
tion occur in their geochemically most important surroundings. 
Along ~qi th the p ~ ,  the differences in the degree of oxidation or 
reduction cause many enrichment processes and the separation 
even of chemically closely related elements, such as sulfur and 
selenium. Iron, manganese and cobalt are often precipitated as a 
result of exogenic oxidation reactions. Many elements, such as 
sulfur. selenium and chromium, may become oxidized to complex 
anions that are readily transported in solution. Other elements 
become enriched under highly reducing conditions. For instance, 
descending weathering solutions from ore bodies deposit copper, 
silver and other metals as sulfides in reducing areas below the 
water table. Many rare elements are concentrated in bioliths in 
the original reducing environments. Biochemical processes may 
participate or dominate in the creation of oxidizing or reducing 
environments. Molecular oxygen liberated by green plants in 
photosynthesis is responsible for the highly oxidizing conditions on 
the earth's surface. On the other hand, decaying biogenic matter 
creates reducing conditions. 

I n  the exogenic cycle the two extremes of the oxidizing and re- 
ducing conditions are represented by the highly oxidized residua 
and the strongly reducing bituminous sediments and their deriva- 
tives. During weak metamorphism, the degree of oxidation often 
remains unchanged, and a high degree of oxidation in rocks may 
afford proof of their superficial origin. With the higher grades of 
metamorphism, reduction will gradually take place and leads back 
to the reducing conditions of the rock melts. 

During weathering a part of the chemically decomposed material 
going into solution is present as colloidal particles. A group of 
phenomena called geochemical sorption largely governs the proper- 
ties of such particles in sediments and the distribution of elements 
among various sediments. The sorption of ions by colloidal parti- 
cles is of high geochemical importance, for example, in the concen- 
tration of many elements (such as potassium) in clays. 

Goldschmidt did show that a number of phenomena connected 
with the distribution of elements between sea water and sediments 
may be explained by considering the ionic potential of elements, 
that is. the charge of an ion divided by its radius. For instance, 
preferential adsorption of potassium in argillaceous sediments and 
preferential migration of sodium to the sea are in accordance with 
the loner ionic potential of potassium. The fixation of potassium 
in hydrolyzates may, however, be explained, according to C. S. 
Ross, by the incorporation of the K +  ion in the structure of mont- 
morillonite. a clay mineral. Goldschmidt divided the elements on 
the basis of their ionic potential into three groups, which become 
separated from one another during sedimentation in the sea. 
Wickman revised the division and gave a physical explanation to 
the phenomenon by means of the rules governing hydrogen and 
hydroxyl bonds in hydroxides. The cations with low ionic poten- 
tial and ionic bonds in their hydroxides (e.g., the alkali metals) 
generally remain in ionic solution. The cations with intermediate 
ionic potential and hydroxyl bonds in their hydroxides, such as 
aluminum, uranium and tantalum, are readily hydrolyzed and pre- 
cipltate as hydroxides which are deposited in hydrolyzates. The 
cations ni th  the highest ionization potential form complex anions 
with oxygen, and these remain usually in solution. Nitrogen, car- 
bon, sulfur and phosphorus, among others, belong to this group. 
Their complex anions have hydrogen bonds. 

Along with the differentiation by crystallization of rock melts 
and the cycle of weathering, transportation and sedimentation, 
processes of still another kind take place in the uppermost litho- 
sphere which cannot be included in either endogenic or exogenic 
differentiation. These processes, occurring at  deeper levels in the 

crust. tend in part to distribute the elements among various rocks, 
but their essential role is in the opposite direction, inasmuch as 
they tend to level off the chemical differences already produced. 
They form the endogenic cycle of matter. The endogenic and 
exogenic cycles together form the major cycle. 

The processes of the endogenic cycle start from sedimentary or 
igneous rocks and produce gradually a rock melt. These processes 
are largely, perhaps almost entirely, based on reactions taking place 
in the solid state. I t  is possible that the major cycle actually is the 
most important process in the chemical modeling of the upper 
lithosphere. 

The course of the major cycle is presented in fig. 6. Unlike the 
exogenic. the major cycle is closed for all participating rocks. The 
hydrosphere, particularly the oceans, however, make a consider- 
able leak in the cycle because of the (at least) semipermanent 
accumulation of many elements in sea water and in ocean-bottom 
sediments. The major cycle begins with molten rock and ulti- 
mately winds up with a regenerated rock melt. The melt, on 
cooling, will crystallize in the form of plutonic or volcanic rocks, 
according to the level of the seat of crystallization in the litho- 
sphere. The true igneous rocks of juvenile origin must be dis- 
tinguished from the quasi-igneous rocks that are partly or totally 
con~posed of remelted material. On the earth's surface, the rocks 
participate in the exogenic cycle whereby sediments are ultimately 
produced. The sediments and the sedimentary rocks formed 
from them by diagenesis may reparticipate in the exogenic cycle 
but may also be removed from immediate contact with the hydro- 
sphere and the atmosphere by continuing deposition of sediments 
or by tectonic movements. If that is the case, they will depart 
from the exogenic cycle and, in the course of time, will take part 
in metamorphic processes. 
1. Metamorphism of Rocks.-Metamorphism is the physical 

and chemical adjustment of rocks to conditions existing a t  the 
deeper levels of the upper lithosphere. Metamorphic changes are 
essential for the endogenic processes and may consist of purely 
mechanical (kinetic) metamorphism, or purely thermal metamor- 
phism. or metasomatism, which is the introduction or removal of 
material by magmatic gases (pneumatolytic metamorphism), solu- 
tions (hydrothermal metamorphism), or molten rock (migmatiti- 
zation in part). All these processes cause changes in both the 
mineralogy and chemistry of the rocks affected. Some metamor- 
phic changes are termed autometamorphism, when they constitute 
reactions between a rock and the residual solutions from its crystal- 
lization. Complex controlling conditions cause regional metamor- 
phism over wide areas under the combined influence of elevated 
temperature. variable pressure and high shearing stress, and plu- 
tonic metamorphism, which is the deep-seated regional metamor- 
phism at high temperatures and pressures, often accompanied by 
strong deformation and augmented by injection or infiltration of 
molten rock or by incipient remelting. At a still greater depth, 
plutonic metamorphism merges into truly plutonic phenomena. 
Near the surface, regional metamorphism becomes gradually re- 
placed by kinetic metamorphism. Deformation promotes and ac- 
celerates the chemical reactions incorporated in metamorphism. 

Because of the complexity of the reacting system, chemical 
changes involved in metamorphism are usually complicated. 
When environmental conditions change, the minerals participating 
in a metamorphic reaction may become unstable and their struc- 
tures mill be gradually torn down, ion by ion. Disorder is thereby 
created, but finally new structures different from the old ones will 
form. With reference to stability and composition, the new struc- 
tures are adapted to new conditions. All these reactions may take 
place in a liquid phase, called the intergranular film, but structures 
may also react with one another in the solid state, whereby the 
ions are simply rearranged to make new structures. But some 
ions are alaays present that are not strictly and rigidly bound to 
any structure but form a separate phase, called the dispersed phase. 
The presence of a dispersed phase is the condition of all chemical 
reactions that take place in rocks. I t  may be a gas, or a liquid or 
ions temporarily detached from their original structural positions. 
Even in solid-state reactions the ions make up the new structure 
through a dispersed phase. 
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A process called migmatitization may set in with progressing 

regional metamorphism to produce migmatites. or mixed rocks, 
through the migration of the readily mobile elements, such as the 
alkali metals. and the intrusion of molten rock material into pre- 
existing rocks. The migmatites predominate in the deepest parts 
of mountain chains. The boundary of the zone of migmatitization 
is called the migmatite front. Many granites and associated 
rocks are believed to have formed by migmatitization (granitiza- 
tion). Metamorphism may, however, still increase in strength 
causing the partial remelting (anatexis) of rocks, followed by com- 
plete remelting. Thereby a rock melt is produced. and its crystalli- 
zation, the starting phase of the major cycle, will set in. The most 
far-reaching and thorough metamorphic changes consequently 
mean the rebirth, or palingenesis, of rocks. 

Regional metamorphism is the most common and petrologically 
the most important form of metamorphism. I t  may consist solely 
of changes that do not affect the bulk chemical composition of the 
metamorphosed rock. This is isochemical or internal metamor- 
phism. I t  may also consist of substantial addition or removal of 
material. This is allochemical or metasomatic metamorphism, and 
in it  the bulk chemical composition mill change. 

Wholesale diffusion probably is important for the transfer of 
matter in metamorphism, but diffusion in the solid state. accord- 
ing to laboratory experiments, is insufficient to explain long-dis- 
tance transport of matter. Migration through liquid and gaseous 
phases is also possible. and it appears that surface phenomena 
in the intergranular film are of great importance in controlling 
metasomatic metamorphism. 

Metasomatic changes often pronouncedly affect the chemical 
composition of rocks. The substances introduced may consist of 
the alkali metals, calcium. iron ~irith magnesium and silicon, boron, 
lithium, fluorine, chlorine, sulfur. silicon, tin and carbon dioxide, 
and the metasomatic changes are accordingly called alkali meta- 
somatism, etc. These processes are little investigated quantita- 
tively, but sometimes amounts of elements calculated in millions 
of tons are k n o ~ ~ n  to have been introduced or removed. 

2. Migra t ion  i n  t h e  Lithosphere.-The endogenic migration 
of matter in the lithosphere is characterized by its selectivity; this 
means that under given conditions certain elements are able to mi- 
grate more readily than others. The elements ni th  high atomic 
numbers are, in fact, relatively readily mobilized and become en- 
riched in granites and in low-temperature assemblages in general, 
that is. in rocks and minerals that may be assumed to have formed 
through a rather notable circulation and migration of matter. 

Migration is of importance in molding the chemical composition 
of the uppermost lithosphere. There is evidence of a global migra- 
tion affecting many elements. During this migration, the elements 
become divided into two groups. The granitophile elements are 
known to be especially enriched in both igneous and quasi-igneous 
granites. They endeavour to concentrate in the outeiillost parts of 
the crust. The granitophobe elements. on the other hand, are 
pushed down toward the basaltic substratum. 

Granitization (or the formation of granite by migration. anatexis 
and palingenesis) is one of the key processes in the geochemistry 
of metamorphism. P. Eskola proposed that granitization is caused 
by a fluid, called the granitic ichor and consisting of truly juvenile 
residual melts and of the melts first to become squeezed out dur- 
ing the partial remelting of already solidified rocks. The chief 
constituents of the ichor are silicon. aluminum, sodium and po- 
tassium; oxygen and hydroxyl ions aIso migrate therein. The 
ichor rises slo\ily into the superposed rocks giving them a granitic 
or granitelike composition. But it is probable that both pore 
solutions and ionic diffusion participate in granitization. The mo- 
bility of ions during regional metamorphism and granitization is a 
function of ionic radius. The Fe'+ and Mgz+ ions are very 
mobile and become concentrated in the so-called basic front which 
is the precursor of the fronts of migmatitization and granitiza- 
tion. 

All gradations probably exist from juvenile granites to n~eta-  
somatic and palingenetic granites. The formation of silicic and 
other rocks by metasomatic processes implies some loss of sig- 
nificance for the classic theory of differentiation by crystallization. 

This theory, however, is important as the basis of estimation of 
the mobility of elements in metasomatic metamorphism. See also 
METAWORPHISM ; P~~ETASOMATISM. 

111. GEOCHEMISTRY OF THE HYDROSPHERE 

The lithosphere is partly covered by a water blanket called the 
hydrosphere: as much as 70 .87~ of the earth's surface is covered by 
water. The salt aa te r  bodies, the oceans, with a total volume of 
1,370 323 X ~ o q m  and a mass of 14,060 X 1020 g., make by 
far the greatest and most important part of the hydrosphere. Salt 
water also occurs in some isolated areas on all continents, gather- 
ing in depressions to make alkaline or salt lakes. 

Fresh water is present in the soil as ground water and in the 
pores of rocks as hygroscopic water. I t  flows to the surface of 
the earth as spring water, fills the ponds and lake basins. and 
flows in rivers and streams as surface water. The permanent 
fields of snon. the glaciers, inland ice and permanent ice a t  high 
altitudes all consist of frozen water. Ground water, mixed with 
juvenile water, that is, water that has never been to the surface, 
enters the volcanic emanations and hot springs. The cavities of 
rocks and minerals contain salt solutions that may be of primary 
magmatic origin, while other solutions consist of meteoric water 
trapped in the rocks. 

According to Goldschmidt's estimate there are for every square 
centimetre of the earth's surface 278.11 kg of sea water. 0.1 kg. 
of fresh mater, 4 . j  kg. of continental ice and 0.003 kg. of water 
vapour. The absolute amount and relative proportions of the dif- 
ferent kinds of water change continuously. Because the bulk of 
all water present in the hydrosphere consists of sea nater ,  i t  is 
appropriate to state that the composition of the hydrosphere equals 
the composition of ocean water. Katural waters in their various 
states are actually rocks formed by the mineral, water. H,O, but 
they are never pure because they contain a number of dissolved 
gases and solids and particulate matter. 

1. G r o u n d  Water.-Ground ~ a t e r  is, essentially, of atmos- 
pheric (meteoric) origin. When the meteoric ~vaters  that contain 
oxygen. carbon dioxide and small amounts of dissolved substances 
derived from the atmosphere enter soil and rock, they incorporate 
the soluble inorganic and organic gases, liquids and solids available. 
The ground water charged 171th carbon dioxide and oxygen is a 
p o ~ ~ e r f u l  meathermg agent. Bicarbonates, sulfates and chlorides 
of the alkaline-earth and alkali metals are the chief constituents 
of ground water. Its chemical composition is constantly changed 
by the action of several physical and chemical agents and ranges 
from that of nearly pure rain water to that found in mineral wells 
and springs. Another kind of ground water, called connate water, 
contains substances that were present in solution at  the time of 
deposition of the sediment beds soaked with such a uater.  

Sulfates and carbonates are the most important constituents of 
spring ndter, whereas chloride is usually less important. Some 
spring waters may be rich in silica. Calcium is the most abundant 
cation. and consequently spring and well ~5aters  are hard. Their 
chemical composition and salinity depends on local conditions. 

2. Surface Water.-Admixture of rain mater, surface water and 
ground nater from elsenhere rapidly changes the chemical com- 
position of the spring nater floxving to lakes and rivers. Precipita- 
tion, solution and pollution by sewage and industrial waste naters 
will affect the composition of river water, in small rivers in par- 
ticular. Weathering products and the remaining original constitu- 
ents of rain water are carried by rivers in their water. The amount 
of the ueathering products varies according to the climate and 
the chemical composition and physical properties of rocks and 
soils in the catchment area. Carbonates dominate in river water 
and are much in excess over sulfates and chlorides, and calcium 
is the principal cation. Sulfates and chlorides tend to prevail 
in naters from arid and semiarid regions. In  tropical regions the 
salinity of river water is remarkably low and the dissolved solids 
are rich in silicon, the element essentially removed in lateritic 
weathering (see BAUXITE; LATERITE). With dissolved and col- 
loidal inorganic substances surface \\aters contain dissolved gases, 
chiefly nitrogen, carbon dioxide and oxygen, and a number of 
organic substances. 
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River waters may be divided into two major groups-carbonate 

and sulfate. The former are the more common of the two. (See 
Table X.) While calcium prep0nderat.e~ among the cations in 
fresh waters, its content in the salts of sea water is rather low, and 
sodium predominates. Furthermore, carbonate and sulfate pre- 
dominate among the anions in fresh-water salts, while chloride . 
preponderates in sea-water salts. These differences result from the 
precipitation of calcium as carbonate and sulfate in lakes and seas 
and from incorporation of calcium carbonate in shells and skeletons 
by marine organisms. Removal of the compounds accounts for the 
relative enrichment of sodium and chlorine in sea water. 

TABLE X.-Average CIzemical Composition of Dissolved Solids 
in  Lake, River and Sea Waters 
' (In weight percentage) 

C a . .  . . . . zo.jg I 1.1: 
M g .  . . . . . 1 3.41 
?a . . . . . . . 5.79 

Constituent 

c o s  . . . . . . . 
SO4 . . . . . . . 
C1 . . . . . . . . . . . . . . 

I / T o t a l .  , , . . I 100.00 100.00 I 

3. M i n e r a l  Springs a n d  H o t  Springs.-Waters in mineral 
springs and hot springs differ from ordinary well and spring waters 
in either concentration or composition, or both. chiefly as a result 
of local conditions. These waters may be classified into chloride, 
sulfate, carbonate and acid waters as the main types. Further- 
more, there are silicate, borate, nitrate, sulfide, phosphate and 
mixed waters. Many mineral waters contain dissolved gases, such 
as carbon dioxide, hydrogen sulfide, nitrogen and inert gases. 
Natural brines of high salinity may contain salts dissolved from 
salt beds by percolating waters, salt solutions associated with pe- 
troleum deposits, or connate waters. Some trace elements are 
present in mineral waters, partly derived from volcanic emana- 
tions and partly leached out from surrounding rocks; the thera- 
peutic value of mineral waters is largely caused by their presence. 
Juvenile waters or those of deep-seated magmatic origin are usually 
characterized by a notable content of heavy elements, but in 
waters of superficial or vadose, that is, above the water table or 
upper level of ground water, origin such elements commonly are 
totally or almost totally absent. Other differences also exist in 
the chemical composition of juvenile and vadose waters. Hot 
springs represent the closing stage of thermal activity in volcanic 
regions; theirs is largely surface water. 

4. Closed Basins.-In semiarid and arid regions, the soluble 
weathering products remain in the soil or are transported to de- 
pressions. If the rate of evaporation is too rapid to allow the ac- 
cumulation of any considerable body of water, great quantities of 
dissolved matter are deposited in the depressions and finally form 
alkaline or salt lakes, or even dry salt beds usually consisting of 
sodium, magnesium and calcium as sulfates, and of some bicar- 
bonate. The basins devoid of an outlet receive water by rivers 
and streams. I n  the continental areas of such internal drainage, 
permanent reservoirs are formed that contain water concentrated 
by evaporation of incoming water and with a composition entirely 
different from the composition of sea water. Many salt lakes 
are in a semisolid state, and the composition of their brines varies 
according to local conditions. The salt and alkaline lakes are 
divided, according to the dominant ion, into lakes with chloride 
waters, characterized mainly by sodium chloride; bittern lakes rich 
in magnesium salts; sulfate lakes; and carbonate and bicarbonate 
lakes. I n  general, alkaline lakes are connected with volcanic areas, 
and saline lakes, with sedimentary rocks. 

5. T h e  Ocean.-Sea water contains dissolved salts that have 
escaped adsorption during the cycle of dissolved substances, and 
precipitation and crystallization during the history of the ocean. 
More than 50 elements have been detected in sea water or in 
marine organisms, and it is probable that all elements are found in 

Lake and River Water 

35.15 
12.14 

j.68 
0.00 

TABLE XI.-Major Constituents of Sea Water 

Sea Water 

o.41* 
7.68 

55.04 

/ Ion 1 Contcnt 
(parts per 1,000) 

Ion content I 
(parts per 1,000) 

solution in the sea. The constituents given in Table X I  make up 
more than 99.9% of the known dissolved solids in sea water. The 
salt content of ocean water is usually between 3.3% and 3.8%. 

The total amount of dissolved elements in sea water is colossal, 
and the oceans contain vast potential supplies even of many trace 
elements. The relative abundance of elements in sea water differs 
pronouncedly from their abundance in igneous rocks. The content 
of silicon, aluminum and iron in sea water is rather low. Almost 
all elements have been available in greater quantities than are now 
present in sea water, and, consequently, have been removed by 
physical chemical processes and biological activity. Many ele- 
ments participate in a constant biological cycle in the sea, and their 
regeneration is relatively complete, even though the marine or- 
ganisms cause their redistribution in sea water. Many elements, 
such as iodine, calcium, carbon, phosphorus, silicon and vanadium, 
are concentrated by marine plants or animals. A small amount of 
dissolved organic matter is present in sea water, and varying 
amounts of atmospheric gases are dissolved therein. The bulk of 
the dissolved gases is made of oxygen, nitrogen and carbon dioxide 
(chiefly as carbonate and bicarbonate ions). 

Sea water is normally alkaline with a PH between 7.5 and 8.4, 
but variations a l h  occur in p~ caused, for instance, by biological 
activity. Regional changes are observed in the composition of sea 
water and are mainly connected with biological activity; for in- 
stance, the Antarctic ocean is rich in nitrate and the Pacific ocean 
in silicate. Furthermore, there exists a close connection between 
the content of phosphate and nitrate and the extent of biological 
activity in the sea. 

The total quantity of carbon dioxide in sea water per square 
centimetre of the earth's surface is 50 times as high as the quantity 
of carbon dioxide in the atmosphere. The four forms of carbon 
dioxide in the sea, namely, free carbon dioxide, carbonate and 
bicarbonate ions and the undissociated H2C0, molecules, form 
a buffer system. All these forms are in equilibrium with one 
another and with the hydrogen ions present in solution, as fol- 
lows : 

C1-. . . . . 
sol2- . . . . 
HCOI- . . , . 
B r- .  . . . . 
F - .  . , . , 

HaBO: . . . . 

Atmosphere 

Sea water H~&~~H++Hco,-+H'+ CO? 

18.9799 
2.6486 
0.1397 
0.0646 
0.0013 
0.0260 

The free (unbound and undissociated) carbon dioxide consists of 
CO, and H2COs molecules in solution and in equilibrium with 
each other. The carbon dioxide equilibrium depends on all physi- 
cal, chemical and biological factors active in the sea. A change in 
the total concentration of carbon dioxide caused, for instance, 
by assimilation and respiration, results in a corresponding adjust- 
ment of all concentration constants until a new equilibrium is 
attained. The adjustments are also observable outside the phase 
boundary in the atmosphere and in solid carbonate phases. The 
atmosphere, however, regulates the tension of carbon dioxide in 
the sea. An exchange of other dissolved gases (certain nitrogen 
compounds) also takes place between the atmosphere and the sea. 

Goldschmidt divided the elements into thalassophile (from the 
Gr. thalassa, "sea," and philos, "loved" or "having affinity for") 
and thalassoxene (from the Gr. xenos, "quest" or "stranger") 
groups according to their distribution between seas and continents. 
Chlorine, bromine. boron, sulfur (in sulfates), sodium and, partly, 
iodine are thalassophile, while all such elements are thalassoxene 
that precipitate in the hydrosphere because of the hydrolytic de- 
composition of their salts, e.g., aluminum and iron. Some thalas- 
sophile elements, such as sodium, have increased in amount in the 
ocean during its history, while the amount of others (boron prob- 

XaC . . . . 
Mgz+ . . . . 
Ca2+ , , . , 

K C .  , . . . 
SrZC 

Total disso1;ed solid; 

10.5561 
1.2720 
0.4001 
0.3800 
0.0133 

34.4816 
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ably) has decreased. For still other elements, such as calcium, an 
equilibrium seems to be attained between the amount carried to 
the sea and the amount removed from the sea. Calculation of the 
geochemical balance of some elements in sea water (i.e., the ratio 
between the total amount supplied and the amount now present) 
indicates that among the alkali metals only sodium is noticeably 
transferred to sea water, mhile the others are retained in clays. 
Other elements largely removed from sea water are calcium, alu- 
minum, silicon, iron and manganese. The present content of chlo- 
rine, bromine, sulfur and boron in sea water is higher than the 
content calculated from the amounts actually transported into the 
sea. The four elements are added to the sea by volcanic emana- 
tions and juvenile waters. 

Elements forming relatively readily soluble compounds, such as 
sodium. potassium, magnesium. carbon and nitrogen, remain in sea 
water in considerable quantities and finally crystallize out in the 
evaporites. Poisonous elements (mercury, arsenic and lead) are 
largely removed by incorporation in the hydrolyzates and the oxi- 
dates, in a process called depoisoning of sea water. 

Particulate matter is carried by rivers into the sea, along with 
dissolved and colloidal substances. Physical chemical processes 
may take place between the particles and sea ~ ia te r .  See also 
OCEAN AND OCEAI<OGRAPHY. 

IV. GEOCHEMISTRY O F  THE ATMOSPHERE 

The atmosphere, or gaseous envelope surrounding the earth, is 
the outermost geochemical sphere. I t  consists of a mechanical 
mixture of gases and vapours extending up to approximately I ,600 
km. (994 mi.) above the earth's surface and is in contact with the 
lithosphere and the hydrosphere. Air is present in the spaces be- 
tween soil particles, in pores of rocks and is dissolved in water. 

The loxver limit of the atmosphere is determined by the depth of 
caves. mines and bore holes. I n  volcanoes the atmospheric gases 
are mixed with volcanic emanations. The gases in the cavities in 
rocks and minerals. occluded gases, petroligenic natural gas and 
the gases dissolved in the water of mineral springs and thermal 
springs all add to the atmosphere. Biochemical processes produce 
great quantities of gases, such as oxygen, nitrogen, carbon dioxide 
and methane. 

1. Composition.-The atmosphere consists of four concentric 
layers without sharp boundaries. The lowermost layer, the tropo- 
sphere, extends from sea level to approximately 11 km. (6.8 mi.) 
at middle latitudes. I t  is the convection region, and the atmos- 
pheric phenomena take place there. The next overlying layer is 
called the stratosphere, and the boundary between the troposphere 
and the stratosphere is called the tropopause. The stratosphere 
extends to an average altitude of 50 km. (31 mi.). In its upper 
reaches exists a high-temperature region, sometimes called the 
ozonosphere, caused by a concentration of ozone, which absorbs 
ultraviolet radiation of the sun. Above the stratosphere is the 
ionosphere that extends to about 600-700 km. (373-435 mi.) 
above sea level. The ionosphere is characterized by free electrical 
charges. Some of the gas particles in the ionosphere dissociate into 
ions and free electrons by the action of ultraviolet radiation. Fur- 
thermore, oxygen and nitrogen molecules dissociate into atoms. 
The temperature in the ionosphere is very high (z,zooo C. at the 
height of 6 jo km. or 404 mi.). The outermost layer of the atmos- 
phere is called the exosphere and is occupied by relatively freely 
moving gas particles. 

I t  is believed that the earth's atmosphere is almost entirely 
of secondary origin and has been produced, like the hydrosphere, 
by volcanic emanations escaping from the lithosphere during the 
geological evolution of the earth. The first supply of free atmos- 
pheric oxygen formed in the photochemical decomposition of water 
vapour in the upper atmosphere, xhile the bulk was derived from 
water in photosynthesis by chlorophyll-bearing plants. 

The total mass of the atmosphere is 51.3 X 10:" g. The aver- 
age composition of dry air from the troposphere is presented 
in Table XII .  Ozone content increases with height while radon 
( a  gaseous radioelement) content decreases with height, and the 
content o f  water vapour varies from 0.0276, to 4% by weight. The 
composition of the stratosphere is similar to the composition of 

TABLE XI1.-Average Composition of Dry A i r  from the Troposphere 

Compound I 
Nitrogen (K2) . . 
Oxygen 1 0 2 )  . . . 
Argon (A) 
IVater v a p o u r ' ( ~ z 0 )  : 
Carbon dioxide (C01) . 
Seon (Uei . , . 
Kryliton (KT) . . 
Helium (He) . , , 

Xenon (Xe) . . . 
Hydrogen (H2) . . 
Ozone (0%) (variable) . 
Radon (Kn) (variable) 

Per cent Per cent 
by weight 1 by volume 

75.51 
23.15 
1.28 
Variable 

0.046 
0.00125 
o.oo029 
0.000o72 
0.000036 
0.ooooo~ 
o.oooo0 2 

4.52 XIO-17 

Variable 

1.8 XIO-a 
I XIO-4 

5.24 XIO-' 
8Xro-a 
5 x10-6 
I XIO" 
6x10-'8 

the troposphere. Other constituents of the atmosphere are carbon 
monoxide, considerable amounts of which may be present in city 
air ;  formaldehyde; nitrogen oxides N20,  S O 2  and N 2 0 j  ; hydrogen 
peroxide; heavy waters HDO and D 2 0 ;  tritium, sulfur oxides SO2 
and SO3 ; hydrogen sulfide ; ammonia ; iodine ; methane ; and radio- 
nuclldes released by nuclear fission. These constituents originate 
in photochemical, electrochemical, biochemical and nuclear reac- 
tions. or are liberated in volcanic emanations or by the industrial 
activity of man. The composition of the atmosphere changes con- 
tinuously because of the addition and removal of various sub- 
stances. For example, helium actually slowly escapes from the at- 
mosphere, as indicated by the fact that the amount of the isotope 
He4 present in the atmosphere is much less than the amount gen- 
erated by the alpha-decay of natural radionuclides during the geo- 
logical history of the earth. 

The elements notably enriched in the atmosphere are called 
atmophile (having an affinity for, or a t  home in the atmosphere) 
elements (see Table VI) .  Arnong the elements tabulated. only the 
inert gases and nitrogen are typically atmophile. Even though 
oxygen is enriched in the atmosphere, its amount is small compared 
mith the huge amounts bound in the lithosphere and the hydro- 
sphere. Consequently, the atmophile character of oxygen is not 
too pronounced 

A certain amount of matter other than gaseous constituents is 
always present in the atmosphere. This matter consists of inor- 
ganic substances (e.g., dust of various origin). organic constituents 
and organisms. 

2. R a i n  Water.-The most important geochemical property of 
the atmosphere is the chemical disintegration of rocks and minerals 
caused by atmospheric oxygen and water vapour. Dry  oxygen is 
rather inert. but in the presence of water vapour its reactivity in- 
creases. There is a continuous cycle of na te r  from the hydro- 
sphere to the atmosphere and back to the former either directly 
in the form of rain water or indirectly by drainage. This cycle 
also includes the transport from sea water of salts, called cyclic 
salts, consisting chiefly of sodium chloride. 

Rain water has a direct solvent action on minerals, and because 
it contains dissolved substances, it also acts indirectly as an ef- 
fective carrier of denudation-promoting substances. Both inor- 
ganic and organic matter is dissolved in rain \qater, and particulate 
matter is often present. especially near cities. The most important 
among the dissolved inorganic constituents are chlorides, sulfates, 
nltrates and nitrites of sodium. potassium. calcium and magnesium. 
Xitrogen occurs also as free and albuminoid ammonia; humus and 
formaldehyde are frequently present. The gases dissolved in rain 
nater  consist of approximately 63% nitrogen by volume, 34% 
oxygen and 3 5  carbon dioxlde and other gases. The definite en- 
richment of oxygen and carbon diox~de in rain water over their 
content in air is the reason for the chemical activity of rain water. 
The chemical composition of rain water varies greatly and de- 
pends on the proximity of sea, character of the landscape, density 
of population and industrial activity. The purest water is ob- 
tained from ram falling after tropical thunderstorms. The aver- 
age composition of rain nater is said to be as follows: chlorides, 
3 o parts per ~.ooo.ooo; sulfates, 5 o ;  nitrates, 0 . 2 ;  and free am- 
monia o 4 The nitrogen compound5 in rain ~ a t e r  are of impor- 
tance as natural soil fertilizers. The composition of the other 
forms of atmospheric precipitation is similar to  the composit~on 
of r a n  nater.  

See also ATMOSPHERE. 
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V. GEOCHEMISTRY OF THE BIOSPHERE 

The biosphere denotes organic nature as a whole and consists 
of plants, animals and microorganisms. I t  occupies the lower part 
of the troposphere, up to a height of approximately 5 km. (3.1 
mi ) ,  probably the whole of the hydrosphere, and a thin layer on 
the lithosphere, with a lower limit a t  a depth of approximately 
2 km. (1.2 mi.). 

The biosphere is the region where reactions caused by solar 
radiation take place and is the part of the earth capable of sus- 
taining life. I t  is the youngest among the geochemical spheres. 

The branch of geochemistry dealing with the biosphere is called 
biogeochemistry. Unlike the hydrosphere, the biosphere is rather 
uniformly distributed over the whole surface of the earth. I t  is 
commonly divided into three habitats, or biocycles, which are the 
terrestrial, the fresh-water and the marine biocycle. The marine 
biocycle is, quantitatively, the most important of the three. Ma- 
rine organisms play an important role in the cycle of inorganic 
and biogenic matter in the sea. The fresh-water biocycle is a 
small fraction of the terrestrial biocycle. Because of its lack of 
permanent life, the atmosphere does not form a biocycle. 

If the weight of the biosphere is taken as unity, the relative 
weight of the atmosphere is 300, of the hydrosphere. 69,100, and 
of the uppermost part of the lithosphere, of the order of 106. Kot- 
withstanding the negligible mass of the biosphere, its chemical 
activity is remarkable, and its geochemical role is important. For 
instance. most if" not all of the free oxygen in the atmosphere is 
produced in the biosphere by photosynthesis. Chalk cliffs and 
coral reefs show profuse biological activity. All carbon deposited 
in the bioliths is collected from the atmosphere containing 0.03% 
carbon dioxide by volume, and there are mineral deposits of eco- 
nomic importance that are products of migration and concentra- 
tion of elements in the biosphere. 

The green chlorophyll-bearing plants synthesize organic com- 
pounds from carbon dioxide and water united in photosynthesis. 
The compounds synthesized are oxidized in living systems by res- 
piration which is the main source of energy in animals. 

1. Composi t ion of P l a n t s  a n d  Animals.-The biophile ele- 
ments listed in Table VI are those occurring typically in the bio- 
sphere. Apart from the biophile elements proper, all those present 
in organisms are called biological elements. They vary consider- 
ably in importance, amount and distribution in the organisms. 
Some are basic elements present in all living matter, while others 
occur only in certain organisms. Among the basic elements. oxy- 
gen is essential for animals, nitrogen and carbon for plants and 
hydrogen and oxygen (as nater)  for all life. Approximately 60 
elements are known to occur in the biosphere. Combined, they 
form all biological matter which is composed chiefly of water, 
carbohydrates, proteins and lipids, or fats and fatlike substances. 
The biological elements have a number of important functions in 
the organisms. Some (carbon and nitrogen) are found in the 
framework of plant and animal tissue. Others occur in shells and 
skeletons (calcium, magnesium, silicon, fluorine and phosphorus), 
as energy-exchange elements (hydrogen, oxygen), as electrolytes 
and osmotic regulators in cell liquors (sodium, potassium and chlo- 
rine as chloride), as catalysts in oxidation-reduction reactions (iron 
and copper, among others) and as enzyme activators (calcium, 
magnesium and cobalt). Some elements may be replaced by others 
in their functions, such as calcium by strontium or barium. The 
function of some elements is still unknown. 

The presence or absence of an element in organisms depends 
primarily on its physiologic functions. Some elements are tem- 
porary constituents, while others are essential for the normal evo- 
lution and functions of the organism. The requirements as to 
essential elements even of closely related species may be differ- 
ent. Some just accumulate in organisms beyond all physiologic 
requirements, if any. Some nonessential elements may become 
concentrated in plants because of the defective selection power of 
the plants, which often cannot distinguish between essential ele- 
ments and their nonessential fellow travelers. 

The classificdtion of the biological elements according to their 
content in organisms is presented in Table XII I .  The primary in- 
variable elements make up the bulk of all living matter. They are 

essential constituents of carbohydrates, lipids and proteins. I n  
lipids and proteins, some other invariable elements are always 
present. Among the variable elements, some are found in rela- 
tively high concentrations in certain species but are absent in other, 
even related, species. Plants and animals also differ notably in 
their composition. I n  general, the average chemical composition 

TABLE XII1.-Distribution of Elements i n  Organisms 
(In per cent of body weight) 

I 
Micro- 

constituents 
<3.05 

B 
F 
Si 
M n  
Cu 
I 

Invariable 

Primary 
60-1 

H 
C 
N 
0 
P 

Secondary 

Ti 
V 
Zn 
Br 

Variable 

Secondary 
1-0.05 

Na 
Mg 
S 
C1 
K 
Ca 
Fe 

Micro- 
constituents 

1 

Contami- 
nants, 
among 
others 

of an organism is reminiscent of the composition of its environ- 
ment. I t  is probable that the quantitative chemical composition 
of an organism is a specific feature. 

The principal constituents of organisms are organic material, in- 
organic skeletal structures and inorganic compounds dissolved in 
body fluids. Organic material is largely composed of carbohy- 
drates, lipids and proteins. Skeletal material consists mainly of 
calcium carbonate. calcium phosphate, or silica. Magnesium car- 
bonate may occur as an important constituent of calcareous shells. 
The average total composition of living matter is presented in 
Table XIV for man and the alfalfa plant; apparently 11 elements 

TABLE X1V.-Average Total Cotnposition of Living Matter 
(In per cent of dry weight) 

Adult Man / Alfalfa / Adult Man ! .Alfalfa / 
1 (.\fedicago I SiLiZl , soizoa) I 

make up this matter. Among the trace elements in man, iron, zinc, 
copper and manganese are the most abundant. Sodium and cal- 
cium are usually microconstituents in plants, but in many animals 
(vertebrates) calcium is a primary constituent. Compared with 
animals, plants are usually richer in manganese, nickel, aluminum, 
titanium and boron but are impoverished in iron, zinc and copper. 
In general, elements of low atomic number predominate in all or- 
ganisms. Tables V and XIV indicate that many of the constituents 
of organisms (e.g., silicon, aluminum and iron) are definitely im- 
poverished with reference to their content in igneous rocks, while 
many trace elements (such as carbon, hydrogen and sulfur) are 
concentrated in living matter. The oxygen and calcium contents 
in igneous rocks and organisms are of a similar degree of magni- 
tude. I t  appears that organisms select the necessary biological 
elements irrespective of their concentration in the environment. 
Tables X I  and XIV validate this result for sea water also. 

According to classic plant physiology, the following ten elements 
are essential for the healthy growth of plants: carbon, hydrogen, 
oxygen, nitrogen, sulfur, phosphorus, potassium, calcium, mag- 
nesium and iron. The seven last-mentioned elements are called 
the major nutrients or the mineral nutrients. They are taken up  
by plants as simple cations, complex cations and anions and as 
free molecules. Moreover, there is the group of the micronutrient 
elements known to be essential for  plants or to  promote their 
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growth when administered in small amounts. Boron, manganese, 
copper, zinc, molybdenum and, perhaps, gallium are micronutri- 
ents. Finally, some elements promote in small quantities the 
growth of certain plants, among others, lithium, vanadium. fluorine. 
bromine and nickel. In  greater concentrations nearly all of these 
are poisonous. Some elements. such as aluminum, silicon and 
chlorine accumulate at least in some species or genera and may be 
essential in such instances. The toxicity of elements. in general. 
increases with increasing atomic number in the groups and sub- 
group? of the periodic system, but the toxic effects depend also on 
the individual properties of the plants. rZlso in animals, the major 
nutrients of plants are indispensable. along mith sodium and chlo- 
rine. In  addition the following trace elements are essential: 
iodine. manganese, copper zinc and cobalt 

2. Accumula t ion  of E lements  i n  Organisms.-Certain or- 
ganisms are accumulators of definite elements. Some plants toler- 
ate great quantities of elements that, even in small doses. are 
poisonous to other plants. Many elements, such as aluminum sili- 
con. sodium and chlorine, even though not essential to the species 
in question, accumulate in, and are concentrated by, many plants. 
Their concentration is independent of their value as plant nutri- 
ents; they are called ballast elements. Numerous trace elements 
are present in exceptionally high contents in many coal and b r o ~ ~ n -  
coal ashes as compared with their content in igneous rocks. The 
highest degree of enrichment is observed for boron, germanium, 
arsenic. molybdenum and bismuth, and the enrichment is independ- 
ent of the chemical and geochemical character of the element A 
similar concentration of elements is observed in the ashes of many 
plants as in those from old forests Sometimes, as in the case of 
boron and manganese, the accumulation is biological and takes 
place in the living plant. but the concentration during decay of 
biogenic matter is geochemically more important. In this instance 
the rare elements present in the subsoil are taken up by soil solu- 
tions, enter the plants through the roots and are deposited at the 
sites of strongest evaporation, especially in the leaves. In  leaves 
turning yellow and withering the content of most of the trace ele- 
ments decreases. The readily soluble compounds of the major nu- 
trients are leached away by rain water. while the sparingly soluble 
or insoluble compounds of the rare elements, such as hydroxides 
and protein and humic complexes are retained, partly by adsorp- 
tion, in the humus layer. By such simple physical processes as 
recurrent evaporation and filtration the plants will finally cause the 
concentration of many elements in the topmost layers of forest 
soils. 

The physical nature of the process is the reason why enrichment 
is independent of the chemical and geochemical properties of ele- 
ments. Among others, silver, gold. zinc, thallium germanium tin, 
lead. cobalt and nickel become enrlched in humus soils. The con- 
centration principle, called the Goldschmidt enrichment principle, 
explains the concentration of elements in coal ashes in a similar 
uay  The degree of enrichment depends on the plant species. 

Prospecting.-Many plants are able to become accommodated 
according to the chemical composition of their substratum, that 
is. by concentrating certain elements (gold zinc copper and 
others) from soil above or near ore bodies. The ability of plants 
to indicate the chemical composition of soil is applied to prospect- 
ing for metal ores (geobotanical prospecting). The enrichment 
phenomena are also used for this purpose (biogeochemical pros- 
pecting). Compared with plants animals appear to be able to 
concentrate only a limited number of trace elements-copper va- 
nadium. manganese, bromine and iodine. The absence of certain 
essential elements (cobalt, iron and copper) in the sol1 may cause 
regional deficiency diseases in plants. in grazing animals. and even 
in man. The accumulation of toxic elements. such as arsenic and 
selenium, by plants may also result in palhological conditions. 

3. Photosynthesis.- >lost of the energy needed in the func- 
tions of organisms is produced by respiration nhich is the slow 
oxidation of organic matter. The ultimate principal products of 
oxidation are carbon dioxide, water and nitrogen. The rate of 
decomposition is high enough to destroy all biogenic matter in ap- 
proximately 2 0  years. except for the fact that a corresponding 
quantity of matter is concurrently synthesized. This decomposi- 

tion and regeneration forms a part of the geochemical cycles of the 
elements present in biogenic matter. The biochemical process by 
which organic compounds are formed from carbon dioxide and 
water is called photosynthesis (q.v.). I t  takes place under the ac- 
tion of sunlight and is the fundamental biochemical process. From 
the first photosynthetic products a number of fats. proteins. nucleo- 
proteins, pigments, enzymes, vitamins, cellulose and other sub- 
stances are produced. They are oxidized and decomposed before 
or after the death of the plant. Photosynthesis is an important 
part in the cycle of oxygen. A11 oxygen present in the hydrosphere 
and atmosphere has repeatedly circulated in the cycle from the at- 
mosphere through the biosphere into the hydrosphere and back 
during the time of existence of chlorophyll-bearing plants on the 
earth. 

4. Geochemical  Act iv i ty  of Bacteria.-Among biogeochemi- 
cally active agents, bacteria are of great importance in the 
bioqphere and the adjoining geospheres. Their high rate of multi- 
plication and great physiological activity cause their participation 
in chemical reactions involving considerable amounts of matter. 
They affect principally the geochemical cycles' of carbon, nitrogen, 
phosphorus and sulfur. They are responsible for many changes 
in the PH of sediments and in the creation of reducing surround- 
ings Such surroundings favour the reduction or hydrogenation 
of organic matter and the formation and preservation of reduced 
substances, such as the petroleum hydrocarbons. The acids pro- 
duced by bacteria may dissolve calcium carbonate and other in- 
organic constituents of sediments, and consequently bacteria affect 
the cycles of calcium and other elements. Other bacteria favour 
the precipitation of calcium carbonate and thereby preserve cal- 
careous sediments. Some are able to attack several inorganic sub- 
stances and almost any kind of organic matter; for instance, 
sulfate- and nitrate-reducing bacteria are usually abundant in 
marine sediments. Some are capable of fixing free atmospheric 
nitrogen, others liberate nitrogen from nitrites and nitrates, and 
still others oxidize ammonia to nitrites and nitrates. Some species 
produce carbon monoxide. others methane or higher hydrocarbons, 
nhile others utilize methane in their metabolic processes. Bacteria 
may create environments harmful to other forms of life. but they 
also serve as sources of food and producers of plant nutrients. 
They are active in rock weathering and may be operative in the 
formation of sedimentary iron and manganese deposits. 

5. Mar ine  Biocyc1e.-The biosphere and the hydrosphere are 
closely connected biochemically because water is essential for all 
life. The marine biocycle is the most important part of the bio- 
sphere. Sea water is an especially suitable nutrient for algae, but 
the content of dissolved phosphate and nitrite regulates marine 
plant life and consequently affects animal life in the sea as well. 
The distribution of animals in the sea is also governed by the salin- 
ity of Sea water 

Plants are the most important consumers of marine inorganic 
matter and form the supply of food for animal life in the sea. 
There is a constant life cycle between plants and animals and be- 
tween the formation and decay of biogenic matter. Changes in 
chemical composition are produced by the gron th and decay of 
marine organisms. The degree of enrichment of the elements by 
marine organisms is variable. Nitrogen and phosphorus have the 
highest degree of enrichment, but the content of carbon, silicon, 
fluorine, iron and copper is also considerably affected by biological 
activity. 

6 .  Anthroposphere.-The part of the biosphere inhabited and 
governed by man is called the anthroposphere. It is increasingly 
active chemically. Man causes changes in the geochemical cycles 
of the elements and disturbs the natural balance in the uppermost 
geospheres. Artificial inorganic and organic compounds, minerals 
and rocks are produced in the anthroposphere as are metals. such as 
aluminum and magnesium, that never existed in the native state 
in the earth. The atmosphere and the hydrosphere are used as 
sources of ran- materials. 

Many chemicaI processes in the biosphere are steered and con- 
trolled by man. Noble metals tend to accumulate in the anthropo- 
sphere, and new heavy radioactive elements are made artificially 
by man. The geochemical cycle of carbon, of all elements, is the 
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one that is most strongly affected by the industrial activities of 
man. 

7. Bio1iths.-The sediments formed by the geochemical activity 
of the biosphere are called bioliths. They are divided into causto- 
bioliths (Gr. kaustikos, "capable of burning") that are combustible 
and acaustobioliths that are incombustible. Carbonate, phosphate 
and siliceous sediments, among others, are acaustobioliths. The 
caustobioliths consist of humites, liptobioliths and sapropelites, 
which all are carbonaceous sediments containing native carbon or 
its oxidizable compounds. Some sulfur deposits of bacterial origin 
are also included. This group contains all solid, liquid and gaseous 
sediments used as fuel and is of great technical importance. The 
humites and liptobioliths are predominantly products of land and 
marsh vegetation. but the sapropelites contain decay products of 
many water organisms. The nature of the bioliths formed depends 
on the presence or absence of oxygen. If an adequate supply of 
oxygen is present, the decay of biogenic matter will produce carbon 
dioxide, water, sulfates and nitrogen, nitrates or ammonia. No 
solid carbon residue (coal) is produced, and only the resins and 
waxes of low reactivity may remain as liptobioliths. If the supply 
of oxygen is inadequate, the decomposition is incomplete, and small 
amounts of carbon-bearing substances will form. If oxygen is de- 
ficient a t  the start and completely absent later during the decom- 
position, peat will form. Peat is a typical humite sediment of 
vegetal origin, and humus is the final product of peat formation. 
I f  no oxygen is present a t  all, putrefaction mill take place, and 
sapropel or foul mud and sapropelites are formed as its final prod- 
ucts. They are typically lacustrine or marine sediments formed in 
stagnant water. Putrefaction is a kind of s l o ~ ,  distillation in which 
proteins, fats, oils and waxes are converted into methane and other 
hydrocarbons, hydrogen sulfide, ammonia, hydrogen, carbon diox- 
ide and many organic compounds. The formation of sapropel af- 
fects the cycle of many sulfophile elements by precipitating them 
as sulfides. If the chemical decomposition of organic matter un- 
der reducing conditions is carried still further, petroleum will form 
as the final product. 

Hztmus.-During the decomposition of biogenic matter some 
residues are resistant to the action of microorganisms and accumu- 
late. causing the formation of substances called humus. The for- 
mation of humus involves the removal, from their cycles, of a part 
of carbon, nitrogen, phosphorus, sulfur, potassium and other ele- 
ments nhich are made available for plants; consequently the for- 
mation of humus regulates plant life. I t  is a highly complex 
mixture of amorphous organic substances which contains some in- 
organic compounds of phosphorus, sulfur, iron, calcium and magne- 
sium. I t  is also in a state of constant decomposition and forms a 
colloidal system. The colloidal humus-bearing solutions are of 
importance in weathering because of their dissolving action on de- 
trital minerals; iron and manganese, for instance, are brought into 
solution as humic complexes. Humus is an important mother sub- 
stance of coal. Various types called water humus form under water 
and may be converted into peat. 

Soil.-Humus also plays an essential part in the formation of 
soil. Soils. composed of a mixture of inorganic and organic sub- 
stances, support the continental plant life. Their general character 
depends on the nature of the weathering of their substratum, cli- 
mate. relief, biological activity and time. Physical, chemical and 
biological processes are active in their formation. Quartz, clay 
minerals, limonite, haematite and some carbonate and sulfate min- 
erals are the most important mineralogical constituents of soils. 
Organic matter greatly affects the physical properties and fertility 
of soil. The humic complexes are by far their most important 
organic constituents. Ammonia. carbon dioxide, phosphates and 
sulfates form during decomposition of soil humus. Ammonia is 
gradually converted into nitrates. TheSe compounds greatly in- 
fluence the fertility of soil and form a supply of elements essential 
for the synthesis of organic substances by plants. 

See also SOIL. 
Coal, Prtroleum and Otlzer Products.--Sapropel and peat (qq.v.) 

are accumulations from which coal is formed. Peat. brown coal or 
lignite and the different varieties of coal are the most important 
humite sediments. There is no sharp distinction between peat and 

coal. During coalification which finally produces anthracite, the 
carbon content increases. but the content of hydrogen, nitrogen 
and, especially, oxygen, decreases by the formation and escape of 
carbon dioxide, water, methane and nitrogen. The coals are di- 
vided into humic coals and sapropelic coals according to their 
origin. Various transitions exist between the sapropelic coals and 
from them to oil shales and humic coals. The coals are essentially 
colloidal substances consisting of highly complex compounds of 
carbon, hydrogen and oxygen. Other more important constituents 
include nitrogen, sulfur and phosphorus. Sulfides of iron, lead, 
copper, zinc, nickel and other metals are incidental constituents 
of coal. Silicon, aluminum and iron are the principal constituents 
of coal ashes, in which many trace elements are concentrated. The 
chemical composition of the plant material changes continuously 
after its deposition, and peat, brown coal, coal and anthracite rep- 
resent different stages of incoalation or coal formation. The proc- 
ess is materially accelerated by elevated temperatures. 

Waxes, resins, fats and oils are able to resist chemical decompo- 
sition and may become concentrated to make liptobioliths. They 
are also responsible for the characteristic properties of sapropel 
and sapropelic coals, and of some peats. Liptobioliths include 
resin, wax and spore coals and fossil amber or succinite. 

Petroleum is a complex mixture of liquid hydrocarbons in which 
a number of gaseous and solid hydrocarbons are dissolved. The 
crude oils also contain small amounts of numerous organic com- 
pounds of nitrogen, oxygen, phosphorus. sulfur and some hydro- 
gen sulfide, carbon dioxide and nitrogen. Many metals. notably 
nickel, vanadium, lead and iron. are present in petroleum, perhaps 
as metalorganic porphyrin complexes. Many trace elements are 
constituents of petroleum ashes. Few, if any, of the petroleum 
hydrocarbons are unsaturated, and all are optically active. The 
chemical composition of the crude oils varies according to the 
substances from nhich they were formed. The mother substance 
of petroleum consists of plant and animal remains in near-shore 
marine sapropelic sediments. The remains are partly of marine 
origin, partly carried to the sea by rivers and deposited under es- 
sen~ially anaerobic conditions. During the formation of petroleum, 
bacterial action occurred along mith the work of physical, chemical 
and geological factors. The highly reducing environment favoured 
the hydrogenation of organic matter and the preservation of the 
petroleum hydrocarbons. Later changes in the composition of 
petroleum probably were caused by radioactivity. Brines related 
to petroleum both geologically and genetically occur in connection 
with most petroleum deposits. 

Ozocerite and asphalt are often found together with petroleum 
and are regarded as solid oxidation and polymerization products of 
the crudes. Ozocerite is a mixture of solid hydrocarbons. Some 
asphalts are remarkably rich in nickel and vanadium. 

Katural gases are either inorganic gases connected with igneous 
activity, gases produced by carbonization in the biosphere (marsh 
gas and gases from coal mines) and gases connected with petroleum 
deposits. or the natural gases proper. Petroligenic natural gas con- 
tains the most volatile constituents of petroleum deposits and is 
concentrated in the uppermost parts of the oil-bearing beds. Most 
of its constituents are of biogenic origin The chief constituents 
of petroligenic natural gas are highly volatile hydrocarbons. Ni- 
trogen, oxygen, carbon monoxide and dioxide, hydrogen sulfide, 
helium and hydrogen in varying amounts are its normal constitu- 
ents; radon and argon are sometimes present. Petroligenic natural 
gases are divided into hydrocarbon, nitrogen, carbon dioxide and 
heliurn types. Many of the rich nitrogen gases are rich in helium 
also. 

See also BIOCHEMISTRY. 

VI. GEOCHEMICAL EVOLUTION OF THE EARTH 

The study of the chemical evolution of the earth is one of the 
main tasks of geochemistry. For performing this task, the results 
of cosmochemistry, or chemistry of the universe, are particularly 
helpful, partly because of the role of geochemistry as a chapter in 
universal planetary chemistry, and partly because of the close re- 
lationships that link nuclear physics, physical chemistry and as- 
trophysics together. 
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Traditional dogmatic geochemical speculation has dealt with the 

formation of a once totally molten earth largely according to the 
processes taking place in ore-smelting furnaces. This dogma, how- 
ever, was slowly giving ground by the 1950s, and there is consider- 
able evidence to indicate that the earth and other planets were 
formed by condensation and accumulation from a dust cloud a t  
low temperatures. H.  C. Urey developed the new approach in 
detail, largely on the basis of thermodynamic considerations. 

The early stages of the primordial evolution of the earth are 
usually referred to as the astronomical time in the earth's history. 
The geological time started when a stable crust had formed and 
the exogenic processes first started thereon. 

According to Urey, the final accumulation of the earth took 
place, a t  a temperature of approximately o0 C.. from small plane- 
tesimals containing metallic iron, carbon, iron carbide, titanium 
nitride and some ferrous sulfide. A gas phase had mainly been lost 
during the previous, high-temperature stage, and only small 
amounts of hydrogen, nitrogen, inert gases, water vapour, methane 
and hydrogen sulfide were left. The iron core of the earth accumu- 
lated slowly during the geological history of the earth from an al- 
most uniform mixture of metallic iron and silicates. Consequently, 
the earth was not molten at  the time of the accumulation of its 
materials. 

See also COSMOGONY. 
1. E v o l u t i o n  of t h e  Lithosphere.- The lithosphere was 

formed by the separation of the iron and silicate phases and by 
fractional crystallization in the silicate shell. This differentiation 
is still going on. Crystallization caused the arrangement of the sili- 
cate shell according to the specific gravity of the crystallizing 
phases. The silicic magmas of low specific gravity and the aqueous 
residual solutions tend to rise upward. Heavy atoms actually 
should become concentrated in the lower levels of the lithosphere, 
but pneumatolytic and hydrothermal mineralization and meta- 
morphism counteract the differentiation phenomena and concen- 
trate these atoms in the uppermost parts of the lithosphere. The 
vertical movement of the phases of different specific gravity also 
explains the present distribution of the elements in the upper litho- 
sphere. The modification of the surface layer by endogenic and 
exogenic processes started with the formation of a stable solid 
crust. During the earliest phase of geological history volcanic and 
plutonic activity probably took place on a larger scale than they 
ever did later. The exogenic cycle has grown in activity with the 
formation of the hydrosphere and the evolution of an atmosphere 
containing oxygen. Metamorphic and metasomatic processes are 
active in the present modification of the composition of the upper 
lithosphere, just as they were before. Metasomatic processes 
which involve the introduction of new substances into rock (see 
METASOMATISM) tend to equalize the composition, while exogenic 
processes cause a chemical differentiation. At present, differentia- 
tion predominates over equalization in the earth as a whole. Crys- 
tallization and differentiation by crystallization still cause chemical 
dissimilarity in the upper lithosphere, and light granitic magmas 
still wander upward through the crust. 

The primary distribution of the elements in the various layers of 
the upper lithosphere may originally have been uniform in all parts 
of the globe, but a t  present there are many instances of an inho- 
mogeneity in the upper lithosphere, in particular, among the gran- 
ites which appear to be the more deficient in certain trace elements 
the higher their age. A secular migration of the elements on a 
global scale may take place in the crust causing the chemical inho- 
mogeneity. The explanation of the global migration and differen- 
tiation is the continuous self-repeating granitization that is believed 
to take place in connection with the mountain-building processes. 
The granitization also enhances the silicic character of the upper- 
most layers of the lithosphere. 

2. E v o l u t i o n  of t h e  Atmosphere.-There is much evidence t o  
indicate that the present atmosphere and hydrosphere of the earth 
are of secondary origin. I t  is unlikely that the primordial atmos- 
phere contained free oxygen. According to Urey the primitive re- 
ducing atmosphere contained water vapour, hydrogen, ammonia, 
methane and some hydrogen sulfide. Hydrogen escaped from the 
gravitational field of the earth, and water was phntochemically 

decomposed into hydrogen and oxygen in the upper levels of the 
atmosphere. The oxygen formed was consumed in the gradual oxi- 
dation of ammonia to nitrogen and water, and of methane to carbon 
dioxide and water. Finally an excess of free atmospheric oxygen 
was formed, and an oxidizing atmosphere appeared, perhaps about 
700,000,000 or 8oo,ooo,ooo years ago. The formation of free oxy- 
gen is, geochemically, the most important step in the evolution of 
the atmosphere. Most or all free oxygen present in the atmosphere 
has been gradually produced from water by photosynthesis taking 
place in chlorophyll-bearing plants. The small initial supply of 
oxygen required by plants to make respiration possible was prob- 
ably a product of the photochemical dissociation of water vapour. 
Carbon dioxide, like the bulk of water, was gradually added to the 
atmosphere by volcanic emanations, but its content has not re- 
mained stable. At the present time much carbon dioxide is added 
to the atmosphere as a result of various activities in the anthropo- 
sphere. The content of carbon dioxide is bound to increase until 
the regulating mechanism (i .e. ,  equilibrium between the hydro- 
sphere and the atmosphere) becomes active. All carbon dioxide is 
finally bound in carbonates during weathering, and chances are 
small that it will ever be completely released by endogenic proc- 
esses. Similarly, nitrogen also may be largely juvenile, and its 
supply has increased by nitrogen released from rocks during 
weathering. The inert gases are released into the atmosphere by 
volcanic emanations and weathering of rocks. Helium and argon 
are constantly produced by radioactive decay. Hydrogen and 
helium still escape from the uppermost levels of the atmosphere. 

3. E v o l u t i o n  of t h e  Hydrosphere.- The present hydrosphere 
is of secondary origin as is the atmosphere. The primeval hydro- 
sphere must have been much smaller than the present hydrosphere. 
I t  is possible that the amount of water in the hydrosphere is still 
increasing. Even though much water is removed by  weathering and 
sedimentation, it is, a t  least partly, returned during the slow verti- 
cal migration of matter in the upper lithosphere. Much water 
vapour is given off by the volcanoes, but this water is probably 
largely of meteoric origin. Changes have occurred in the chemical 
composition of the oceans during the geological evolution. Many 
substances, partly produced by rock weathering, accumulate con- 
stantly in the ocean. Vast amounts of volatile substances released 
by volcanic activity are finally transported into the sea. I t  is pos- 
sible that all material deposited in the abyssal regions is perma- 
nently lost to the cycle. 

4. E v o l u t i o n  of t h e  Biosphere.-It is likely that life started 
soon after the earth had cooled to a proper temperature and that 
it covered the earth in a geologically short time. The oldest trace 
of biological activity is finely disseminated biogenic carbon in slates 
in Manitoba with an approximate age of 2.55 X 109 years. I t  
appears that vast amounts of complex prebiological organic com- 
pounds were synthesized during the reducing stage in the at- 
mospheric evolution in thermochemical, photochemical and 
electrochemical reactions. Life probably started during the change 
of the reducing atmosphere into an oxidizing atmosphere. Plant 
life probably could not start until there was some free oxygen in 
the atmosphere. A landmark in the development of animals is the 
appearance of the first calcareous skeletons in the Cambrian. about 
joo,ooo,ooo years ago. The formation of animals is one of the 
most important processes in the evolution of the biosphere. The 
anthroposphere as a powerful geochemical agent has been opera- 
tive but a few hundred years. 

The geochemical evolution of the earth did not stop with the for- 
mation of a solid crust, the hydrosphere and the atmosphere. 4c -  
tually, the evolution has continued throughout the geological his- 
tory of the earth, and new stages have been added, such as the 
formation of the biosphere. The earth is changeable chemically, 
and its geochemical evolution still continues. 

See also EARTH. 
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Rocks, "Harper's Geoscience Series," 2nd ed. (19 j 7 )  ; H. Ramberg, See F. E. Zeuner, Dating the Past, 4th ed. (1~58) .  (F. E. Z.) 
The  Origin oj  Metamorphic and &'etasomatic Rocks (19j2) ; H. U. GEODE, a hollotv nodule of stone formed in sedimentary rock 
Sverdrup, M. w. Johnson and R. H. Fleming, The  Oceans; Their and having walls lined with crystals, among which calcite and 
Physics, Chenzistry, and General B i o l o ~ y  (1942) ; K. Kalle, Del S to f f -  quartz are the commonest, Other not uncommon minerals are haushali des Meeres (1943) ; G. P. Kuiper (ed.), The  Atmospheres oj 
the ~~~~h and planets, rev, ed, ( r 9 j 2 )  ; K, scharrer, ~ i ~ ~ h ~ ~ ~ i ~  der dolomite, chalcedony. barite and celestite. Exterior surfaces of 
Spureneletnente (1941) ;.H. C .  Urey, The  Planets; Their Origin and De- geodes are usually irregular. The wall minerals may have been 
velopment (19 j z )  . (K. R.) deposited by circulating waters as the enclosing sediments became 

GEOCHRONOLOGY, a term first used by the geologist lithified or subsequent thereto. 
H.  S. Williams in 1893 to designate studies in which the geological A common method of origin of the cavities of geodes is by dep- 
time scale in absolute time is applied to the evolution of the earth osition of materials from solution along structural and fracture 
and its inhabitants. The term came to include the various methods surfaces of shells, thus producing enlargement of original shell cavi- 
of absolute dating in terms of years of those periods of time which ties and at the same time or subsequently lining the cavities with 
precede historical records, thus comprising human prehistory as crystalline materials. Geode cavities of this origin are known to 
well as the whole geological. past (see GEOLOGY: Historical Geol- have formed from shells of brachiopods, crinoids and others. 
o g y :  Absolute D a t e s ) .  If wall materials of geodes are more resistant to weathering than 

Geochronological methods in use in the second half of the 20th the enclosing rocks, the geodes are released and remain after the 
century included the following: enclosing rocks have disappeared. If the opposite is the case: the 

Tree ring analysis or dendrochronology, a method which uses minerals lining the cavities disappear and only cavities remain. 
the cycle of the year as expressed in the formation of growth Geodes range in size from very small to ten inches or more in 
rings of wood. This method is applicable only in climates with diameter: 
pronounced seasonal fluctuations and areas covering historic and See R. S. Bassler, "The Formation of ~eodes," Proc. U .  S.  at. MUS., 

prehistoric phases, especially in Yorth America. I t s  range is about 35, pP  ' ~ ~ ' 5 4 .  (W. H. TL.) 

3,000 years. GEODESY. Geodesy, one of the oldest sciences of the world, 
Varve (a Swedish word meaning "layer") analysis, that is, anal- has both scientific and practical purposes. Its scientific mission 

ysis of annual layers of deposition by melting glaciers, is a method is to determine the size and shape of the earth and, in co-operation 
which relies mainly on the annual cycle and. to a lesser extent, on with other sciences, to study the internal structure of the earth. 
the sunspot cycle and precession of the equinoxes. Cycles of dura- The practical task of geodesy is to carry out the measurements 
tion shorter than one year are also involved. Geological deposits and computations needed for making accurate and reliable maps 
of a rhythmic character, such as the layers formed by melt waters of the earth's surface. 
of the Pleistocene ice sheets, depend in thickness on the weather This articleis divided into the following sections: 
conditions of any particular year; hence cross identification of 
sequences of varves is possible. The method applies mainly to I.  Objectives 

the last 15.000 years; i.e., to the postglacial period, but it has been 11. Historical 

used also in earlier geological periods right back to Pre-Cambrian 111. Ellipsoidal Era of Geodesy 

times. IV. Geoidal Era of Geodesy 

The radiocarbon method relies on the radioactive disintegra- V. Modern Arc Measuring Methods 

tion of carbon 14 (C14), an isotope of carbon created in the at- VI. Physical Geodesy 

mosphere under the influence of cosmic rays. A constant VII. Methods and Achievements of Physical Geodesy 

concentration which is present in living organic matter disinte- VIII.  Measuring Instruments Used in Geodesy 

grates at  a constant rate with a half-life period (time required IX. Isostasy 

for one-half the initial number of atoms to decay) of about j,600 X. Variation of Latitude 

vears. The content of C l q o u n d  in dead organic matter thus XI. International Geodetic Organizations - 
gives an indication of its approximate age, the method being ap- 
plied to about the last 30,000 years. 

The per cent of equilibrium method is confined to the study of 
deep-sea cores and covers about 300,000 years. I t  relies on the 
rate of disintegration of radium precipitated in deep-sea sediments. 

The solar radiation method approximately covers the Pleisto- 
cene period and with it the Old Stone Age of man. I t  is based 
on the comparison of geological evidence for climatic fluctuations 
within the Pleistocene period with the fluctuations of solar radia- 
tion received a t  various degrees of latitude in the summer half 
and the winter half of the year. I t  extends over a period of about 
I,OOO,OOO years. 

Geological methods-this term comprises methods based on esti- 
mated time rates of sedimentation. denudation, erosion, weathering 
and chemical changes in minerals. Geological methods can be 
applied to all geological epochs but are, on the whole, not very 
reliable. 

Uranium and other radioactivity methods take advantage of the 
disintegration of certain radioactive minerals with long half lives. 
The comrnonest methods rely on the accumulation of lead or 
helium, or both, formed by the disintegration of uranium. They 
have been applied to all geological periods before the Pleistocene 

The most important practical objective of geodesy is the de- 
termination of the exact co-ordinates of control points on the 
earth's surface. When two co-ordinates of a control point are 
known. for instance, its geographic latitude and longitude and, in 
addition, its elevation above sea level, the exact position of this 
point on the earth's surface is known. In mapping large areas, 
such as a whole state or country, not only the curvature of the 
earth but also its flattening must be considered. The English usage 
of the word geodesy includes all the measurements, computations 
and objectives mentioned above. 

A reliable control point system is a prerequisite for accurate 
maps. I t  may be compared with a skeleton which has to be cov- 
ered with flesh and blood, i.e., by a filling-in of details. The filling- 
in process also belongs to the domain of geodesy, though an 
essential part of this work can be done on the basis of aerial pic- 
tures, by the methods of photogrammetry ( 9 .v . ) .  The elevations 
of the control points and of other measured points are obtained 
by precise trigonometric or barometric leveling, methods which are 
discussed in the article SURVEYIXG. 

I. OBJECTIVES 

Although it may seem easy to detem~ine control points on the 



GEODESY 
earth's surface merely by making astronomical observations of 
the latitude and longitude at  these points. this method is not satis- 
factory because astronomical observations are not sufficiently ac- 
curate. the highest accuracy obtained by the astronomic method 
being of the order o!'2 to o"3 (arc seconds), or 6 to g metres along 
the earth's surface. Furthermore, serious errors will be caused 
by the irregularities of the earth's figure, to which the astronomical 
observations refer. 

The earth's figure is that of a surface called the geoid, which 
over the sea is the average sea level and under the continents the 
imaginary continuation of sea level. The visible and invisible mass 
anomalies of the earth cause essential irregularities to the geoid and 
bring about essential errors, sometimes exceeding a mile, vhen 
distances between control points are determined astronomically. 

Because of these facts we must use as a reference surface a 
regular mathematical surface that fits the geoid as closely as possi- 
ble. This surface is an ellipsoid of revolution called a reference 
ellips~id. Its surface is in some areas below. in other regions 
above, the geoid. The angle of tilt between the ellipsoid surface 
and geoid surface, or between the normal of ellipsoid and the 
normal of geoid, or plumb line, is called the deflection of the verti- 
cal, or deflection of plumb line. 

Mathematically speaking the geoid is an equipotential or level 
surface, characterized by the fact that over its entire extent the 
so-called potential function is constant. This potential function 
is a result of the effect of the gravitational attraction of the earth 
mass, combined mith the effect caused by the rotation of the earth 
about its axis. Since, if air masses are disregarded, there are at 
the oceans no masses above the sea level, mean sea level is a part 
of the geoid surface. In  the continental areas the geoid is an 
imaginary sea level surface defined by spirit level. If small sea 
level canals mere dug into the interior of the continents or if open- 
ended pipes, like inverted siphons, were run from the land out into 
the ocean, the surface sought would be defined physically at vari- 
ous points by the level of the water in these canals or pipes. 

To get a system of geodetic control points it is necessary to 
have the geodetic datum for these points. The geodetic datum is 
completely determined 1% hen we know five quantities: the geo- 
graphic latitude 4 and longitude X of the initial point of the 
geodetic datum, a direction (azimuth A of the direction between 
the initial point and some other control point) and finally the 
equator radius, a, and the flattening, f, of the reference ellipsoid. 
In  other words, we need a point from which to compute, a direc- 
tion in which to compute and a surface along which to compute. 
The co-ordinates of any control point computed in this geodetic 
system are comparable with one another. Their accuracy depends 
on the accuracy of the astronomical and geodetic measurements. 

If only one of these five quantities changes, the whole geodetic 
system will also change. Until recent decades most countries had 
their ou7n initial point of geodetic datum; therefore their geodetic 
systems were. of course, different even if they used the same ref- 
erence ellipsoid. 

One problem in geodesy is to obtain sufficiently accurate dimen- 
sions for the reference ellipsoid. Another .difficulty appears in 
converting the existing geodetic systems to one world system. A 
third difficulty is caused by the fact that all geodetic observations 
have to be referred to the geoid, but the computation of the co- 
ordinates must be carried out along the reference ellipsoid. To 
get rid of this "dualism" we have to know the distance, il', called 
warping or undulation of the geoid or the geoid distance, and the 
tilt between these two surfaces at the initial points of all these 
geodetic systems. I t  is also difficult to get the geodetic datum by 
precise leveling since the sea level is not constant but is affected 
by geological changes which raise or lower the continents and the 
ocean beds. 

11. HISTORICAL 

I t  is surprising that ancient civilized peoples, such as the Baby- 
lonians and Egyptians, who were interested in astronomy did not 
realize that the earth is a sphere, since its spherical shape should 
have been easy to deduce from several phenomena. The earth's 
shadow during the moon's eclipse has the shape of a circular arc, 

a shape that only a spherical earth can cause. The stars, while 
south in meridian, appear much higher in the sky when viewed 
from Alexandria than from Athens. When a ship approaches 
port, one first sees the'masts and only later the hull. But the 
significance of these phenomena dawned on mankind only slowly. 

The co-ordinates of latitude and longitude were used a t  the 
suggestion of H~pparchus (fi. 146-127 B.c.). Because the world 
known to the ancients was long in the east-west direction from 
Spain to Persia and relatively short in the north-south direction 
from the Alps to North Africa, longitude was counted in the east- 
west direction, latitude in the north-south direction. 

Still, Homer, in approximately goo-800 B.c., thought that the 
earth \\as a convex dlsk surrounded by the Oceanus stream. Ac- 
cording to the other Greeks of that time the earth plate was sup- 
ported by four elephants standing on a big turtle. But what 
supported the turtle they could not say. The philosopher Pythag- 
oras ( j?  j 3 2  B.C ), was perhaps the first n h o  thought the earth to  
be a sphere. Hlpparchus and Aristotle (384-322 B.c.) came to the 
same conclusion. Eratosthenes (c. 2 76-194 B c.),  however, is con- 
sidered the founder of geodesy because he was the man who first 
measured the size of the earth, assuming that it was a sphere. 

To  determine the earth ellipsoid it is necessary to solve t m o  
problems, one geodetic and the other astronomical. The length, I, 
of an arc along the earth's surface must be measured in some 
direction. In the astronomical problem the central angle, v ,  cor- 
responding to the measured arc. must be measured. By the aid of I 
and v the earth radius R can be obtained from the elementary 
formula I :  21rR = v 0  ,360'. or from R = l /v ,  if v is given in radians. 
The longer the measured arc and the more accurate the astronom- 
ical observations, the more accurately R can be obtained. Earlier 
the arcs I were measured at,  or a t  least close to. the meridian 
directiorls. because v vas  relatively easy to determine in the north- 
south direction. 

With the advent of accurate time signals and perfected clocks 
it became possible to determine the geographic longitude as ac- 
curately as the latitude, and arcs in any direction could be meas- 
ured with equal accuracy. 

This astrogeodetic method was used by Eratosthenes. H e  knew 
that in Upper Egypt in Syene, now called Aswan, on the Nile, the 
sun shone at noon in mid-summer vertically down into a well. His 
measurements shoned that in Alexandria the direction of the sun- 
beams at the same time of the year at noon made with the vertical 
direction an angle 360°/50 or 7.2'  (see fig. I ) .  Supposing that 
Syene and Alexandria were at the same meridian, he concluded 
that the centre angle vl  between Syene and Alexandria was 7.2". 

As to the measurement-of the arc 1 he was told that a camel 
caravan needed 50 days to travel from Alexandria to Syene. As- 
suming that the rather constant speed of camels was IOO stadia a 
day, the distance between Alexandria and Syene would be 5,000 
stadia and the length of the whole meridian circle jo times larger. 
So he obtained for a meridian circle the length 250.000 stadia. I f  
the Attic stadium, 185 metres, were used. the length of the whole 
meridian was, according to Eratosthenes, 46,250.000 m. This 
value is 16% too large, because the real length of the meridian by 
the definition of metre is, or a t  least used to be, 40,000.000 m. 
Fig. I also indicdtes how, by using the same principle, the U.S. 
army map service (F. R. Hough) determined the value for the 
equatorial rad~us 01 the earth as 6,378,260 m., using also the roo0 
long arc (central angle vz), Tornio, Fin.-Cape Town, and the best 
available measuring instruments. 

Considering that Alexandria and Syene are not a t  the same me- 
ridian, that the sun 2.200 years ago at  noon in mid-summer could 
not shine in a vertical direction into the well of Syene. and that 
the measurement of the arc using the camel as a measuring in- 
strument was certainly not accurate, it is surprising that Eratos- 
thenes's result was not more in error. He deserves full credit, 
however, because his method was right in principle. Modern 
geodesists follo~v the same principle but make the astronomical 
observations with fine obiervation instruments and measure the 
length of the arc by triangulation. This important method was 
conceived by the Dutch scientist, Willebrord Snell (Snellius), in 
1615. 



GEODESY 
The second known determination of the earth's radius was done 

by Poseidonius ( 6 .  135-50 B.C ), uho measured the distance be- 
tween Rhodus and Alexandria on the basis of the time a boat 
needed to sail from Alexandria to Rhodus The corresponding 
central angle *as measured astronomically. He realized that the 
star Canopus was on the horizon when seen from Rhodus island at 
the same time that the sunbeams in Alexandria made an angle of 
7. jO x i th  the horizon. Conse- 
quently, the central angle was, 
according to his observations, / T, ,?J* ep' @pi 

7.5'. The radius value obtained 
by him was I lHo too large / /  A L E X A N D R A  ,,lU1 *$'* 

Kine hundred years passed be- 
fore the next measurement of the / 

/ 
earth's dimensions was carried 
out a t  the suggestion of the _ U  ,__----_-__--__ s::" \ 

i EQUATOR 
caliph Abdullah a1 Mamun (AD. I 

786-833) at  the Zinjar plateau 
close to  Baghdad. The Arabs 
made an actual measurement of 
the length of the arc by using CAPE TOWN 

observations. According to the 

w 
wooden rods. They also made FIG. I.-THE ARC 
relatively accurate astronomical METHOD 

Arabs the following relation between the different length units 
exist : 

I 70 
I"=- mi. 

3 
I mi.=q.ooo ell 
I ell= 24 in. 
I in. = 6 barley seeds 
I barley seed = 3.526 mm. (according to Snell) 

Using these units, the Arabs obtained the meridian quadrant of 
10,359 km., only 3.6% too long. 

111. ELLIPSOIDAL ERA OF GEODESY 

A new epoch began in geodesy with the use of triangulation. 
The idea of triangulation was apparently conceived by the Danish 
astronomer Tycho Brahe before the end of the r6th century and 
was used by him to establish a geodetic connection between Ven 
island and the main islands of Denmark. Triangulation was de- 
veloped as a science, however, by Snell, who also first used it for 
measuring the dimensions of the earth. The triangle chain of Snell 
had 33 triangles and rendered for the meridian quadrant a value 
which was as much too small (3.4%) as that of the Arabs was too 
large. 

The triangulation of Jean Picard (1620--82), which extended 
from Paris to north 1 0 2  and consisted of 13 triangles, is methodi- 
cally important because in it the telescope \bas first used for astro- 
nomical observations and logarithm tables were used in comput- 
ing the results. Picard also measured by wooden rods a base line in 
the modern sense of this term. This measurement was significant 
also in that Sir Isaac Newton, when deriving his law of gravitation 
in 1665-66, used the equator radius value obtained by Picard. 

The  idea of triangulation is to measure only the angles of con- 
secutive triangles. If in addition, as in fig. 2A, the length of one 
side, BIB2,  of one triangle has been measured, all sides of the 
other triangles can be computed from the sine theorem. The tri- 
angulation points are chosen on hilltops and mountains so that the 
neighbouring points A, C, D, E can be seen from point B and thus 
the angles between them can be measured. When the length of 
the sides is known, the distance between any point (e.g., between 
A and F) can be computed along the reference ellipsoid, and thus 
all points of the triangulation can be referred to the same geodetic 
system. Triangulation can have the shape of a triangle chain as 
shown in fig. 2A; or that of an "envelope chain" (fig. Z B ) ,  much 
used in the United States; also a triangle net as shown in fig. 
zc. 

One side of a triangle is obtained directly by measuring the 
field base line as accurately as possible. In  principle, one base 
line for every triangulation system would be sufficient. Because of 

the impossibility of avoiding errors in observation, several base 
lines, each at an interval of 2 0 0  to 300 mi. are measured. Then an 
adjustment computation is made to take care of the observation 
errors. For instance, the sum of the angles of every triangle must 
be 180" + E ;  E is a small quantity called the spherical excess of 
the triangle in question and is caused by the sphericity of the 
earth. In a similar way, for every measured base line, computation 
of its length along the triangles beginning from another base line 
must give exactly the same length as the measurement itself gives. 
When computing a closed loop of triangles it is necessary to get 
for the beginning point its original co-ordinates. So in triangula- 
tion there are numerous conditions that the observations must 
satisfy: the angle control, side control, base line control and co- 
ordinate control. All these will be handled in the geodetic adjust- 
ment computation based on the "least square" method, which 
means that the observations have to be corrected so that the sum 
of the squares of the corrections is a minimum. The main purpose 
of the adjustment computation is to eliminate the discrepancy in 
the triangulation net so that exactly the same co-ordinates will be 
arrived at for any of the triangulation points, regardless of which 
way they have been computed from the initial point. This does 
not mean, however, that the errors themselves have been elimi- 
nated. The observation errors exist but their effect has been made 
as harmless as possible. 

The best results can be obtained, however, only when the ob- 
servation errors are as small as possible. Therefore, in triangula- 
tion much attention is given to the accuracy of the measurements. 
For instance. the angles of every triangle are measured not once 
or twice but as many as 24 times. Similarly the base lines are 
measured several times and by different measuring wires to reduce 
the observation error. 

Methods of triangulation have been so perfected that the ac- 
curacy of the base lines is from I :2,ooo,ooo to I :~,OOO,OOO of the 
length of the base line. 

The period from Eratosthenes to Picard may be called the 
spherical era of geodesy. because the earth was thought to be a 
sphere. The geodetic problem uas then relatively simple. I t  was 
necessary only to determine the radius of the sphere. The new 
era. the ellipsoidal era, began with the theoretical studies of Sew- 
ton and his contemporary Christiaan Huygens. The physical 

C 

F I G .  2.- THE P R I N C I P L E  O F  TRIANGULATION 

(A)  sinole triangulation chain, (B) "envelope" chain, (C) triangulation net 
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proofs of the sphericity of the earth had so far been proofs of its 
general rotundity. In the Ptolemaic astronomy it had seemed 
natural to assume-for reasons usually of a metaphysical sort- 
that the earth lvas an exact sphere; but 17-ith the gro~ving convic- 
tion that the Copernican system was true and that the earth ro- 
tates about its axis. and with the advance in mechanical knowl- 
edge due chiefly to Sewton and Huygens, it seemed natural to 
think of the earth as an ohlate spheroid flattened at the poles. 
There rvas also the experimental evidence of the astronomer Jean 
Richer (1630-1696), ~vho  found that his clock, regulated to keep 
time at  Paris, lost 2+  min. a day at Cayenne in South America, 
\\-here he had been sent to make observations. 

But the arguments from theory and the evidence of Richer's 
clock. confirmed by the experience of other observers, seemed to 
be contradicted by the work of Jean Dominique Cassini and his 
son Jacques, in France. If the earth is an oblate spheroid. the 
length of a degree of latitude m u ~ t  increase from the equator to 
the pole. but the Cassinis, continui~ig the arc of Picard north to 
Dunkirk and south to the boundary of Spain, came to the oppo- 
site conclusion. They divided the measured arc into two parts, 
one northn-ard, the other southward of Paris. The length of a 
meridian degree north of Paris was 111.01 j m., or 26 j m. shorter 
than one south of Paris (111.282 m.).  This result could only hap- 
pen either by a prolate (egg-shaped) earth or by errors in observa- 
tion. In  any case, their observations were strongly against the 
flattened earth. 

I t  may seem strange that the length of the meridian degree is 
longer at the pole than it is at lower latitudes and at the equator. 
One might think that the reverse ~vould be true, because the pole 
radius is shorter than the equator radius. Fig. 3 shows, however, 
why the length of a meridian degree increases with the latitude. 
The central angles v a t  the equator and pole are equal. but the 
radius E C ,  (radius of curvature) of the meridian A E  at the equa- 
tor E is shorter than the radius of curvature PC, at the pole P. 
Consequently, the meridian degree PB at the pole is longer than 
the meridian degree Ed at the equator. The pole radius PD and 
the equator radius ED are quite different from the radii of curva- 
ture EC, and PC,. 

Because of the Cassinis' results a heated controversy began be- 
tween the French and British scientists. The British scientists 
(the "earth flatteners") claimed that the rotating earth must be 
flattened as Newton and Huygens had theoretically sho~vn. The 
Frenchmen, particularly the Cassinis, defended their own measure- 
ment and continued to believe the earth to be egg-shaped. 

To settle this controversy, the French Academy of Sciences in 
1735 sent an expedition led by Pierre Bouguer and Charles Marie 
de la Condamine. to a section of the Spanish province of Peru 
(which later became Ecuador) to measure the length of a meridian 
degree close to the equator. Another expedition in 1736, under 
P. L. 31. de Maupertuis, was sent to Lapland to make a similar 
measurement near the Arctic circle. According to the resulting 
measurements the length of a meridian degree in Peru is 56.734 
toise (French fathom) ; in Paris j7,060 toise; and in Lapland, 
j7)422 toise. The meridian degree was found to be longer the 
farther away from the equator the observations were carried out. 
These results showed irrefutably that the Cassinis were wrong 
and that the earth is flattened. The measurements in Peru and 
Lapland gave for the flattening the value I :213, quite far from the 
value I :297.0, used since 1924. 

The general opinion of the geodesists was that the meridian arc 
measured by the hlaupertuis expedition was not as long as the 
measurement indicated. The control measurements of the Swedish 

numerous measurements of arcs. The trigonometric survey of 
England was begun in 1783. primarily to establish geodetic con- 
nection betveen Greenwich and Paris. More important. honever, 
was the French arc measurement. I n  1791 the French national 
assembly accepted a nen length unit replacing the toise. This unit 
mas called a metre, by definition I : ~o.ooo.ooo part of the meridian 
quadrant from equator to pole along the Paris merididn. To get 
the length of this unit, additional accurate observations were 
needed. Therefore, a new arc measurement between Dunkirk and 

Barcelona. Sp , nas  carrled out 
B P 

by Pierre Franqois illkchain and 
Jean Baptlste Delambre in 1792- 
98 Their publication in three 
volumes. Base dti systd?ne nte't- 

A rzqzie decimal (1806-IO), in 
E which the measurements carried 

out In France and Peru mere ap- 
plied, gave for the length of a 
metre the following value: I 

metre=443.296 Paris liqes; I 
P toise = 6 feet = 7 2  inches = 864 

FIG. 3.-THE R E L A T I O N S H I P  BE- Paris lines, Thk ratio betlvee; 
T W E E N  M E R I D I A N  D E G R E E  AND 
LATITUDE toise and metre is therefore 864 : 

443.296, or I toke=  1.9490363 
metres. Later arc measurements, however, showed that the 
metre does not correspond to its definition. I n  fact, the meridian 
quadrant of the international ellipsoid is 10.002,288.3 m. The 
metre is consequently 0.02% ','too short." The following table 
may be used for reference: 

Fundantental Elements of the International Ellipsoid of Reference 
azsemimajor axis (equatorial radius) =6,378,388 metres 
f = ellipticity (flattening) = 11297 = 0.003,36;,003,367 

Derived Quantities 
b=semiminor axis (Polar radius) = 6.3 j6,911.946 m. 

a2 - b" 
ea=square of eccentricity = - =0.006,722,670,0z2 

,lP - 
Length of quadrant of the equator= 10,019,148 4 m. 
Length of quadrant of the meridian= 1o,oo2,zS8.3 m. 
Area of the ellipsoid = ;10,1oo,934 sq km 
Volume of the ellipsoid = 1,o83,319,~80,000 cu.km. 
Radius of sphere having same area as ellipqoid = 6,371,227.7 m. 
Radius of sphere having same volume as ellipsoid=6,371,zz1.3 m. 
Mass of the ellipsoid = 5 988 X loZL metric tons. 

N i n e t e e n t h  Century.-Of great significance were the arc 
measurements carried out in the 19th century by the survey of 
India under the leadership of the English surveyors general such 
as Sir George Everest, Sir Andrew LYaugh and Sir Sidney Burrard; 
other scientists included G. H. Pratt ,  Sir George Airy and, later, 
F. deGraaff Hunter. I n  fact, this geodetic n-ork made India the 
birthplace of isostasy (see below) and yielded detailed shape of 
the geoid over an area covering nearly all of India. 

During the ellipsoidal era. which lasted to the 20th century, 
several geodesists computed reasonable values for the dimensions 
of the reference ellipsoid. I n  addition, the turn of the 19th cen- 
tury brought to geodesy, through the genius of 18-year-old K. F. 
Gauss (1795) and of .I. M. Legendre (1806) development of the 
important adjustment computation as well as the definition of the 
metre and a preliminary value for it. The 19th century intro- 
duced the methodically basic triangulation work of Gauss and 
F.  W. Bessel; the mathematical basis (Stokes' formula) of physi- 
cal geodesy; as well as the international co-operation required for 
the development of geodesy. 

Geodetic Institute (Svanberg) in 1804, in fact, showed that 
the error lvas relatively large, according to him, 226 toise or 

IV. GEOIDAL ERA OF GEODESY 

441 m. In 1928, the Finnish geodesist, U. Leinberg, discovered The period after 1900 can be called the geoidal era. because after 
that Llau~ertuis '  measurement accumulated a number of errors this time it was possible to start the determination of the detailed 
that totalkd 393 m. Unfortunately, all Maupertuis' errors were shape of the geoid and its accurate dimensions to replace the ap- 
effected in the same direction, but it m-as fortunate that they gave proximations provided by the reference ellipsoid. During this 
him too long a meridian arc. Had his measurement been 441 m. geoidal era new instruments for geodetic, astronomical and gravi- 
too short, the problem concerning the shape of the earth would metric measurements -ere devised; the international ellipsoid and 
not yet have been solved definitely. international gravity formula to be used in geodetic and gravi- 

E i g h t e e n t h  Century.-During the 18th century there were metric studies were adopted; extensive isostatic studies of basic 
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significance to physical geodesy were carried out; several long- 
range triangulations were made; and electronic, celestial and 
gravimetric methods were applied to geodesy. 

In  the 19th century when every country was satisfied with a 
control point system of its own, the problems of geodesy were 
not too complicated. If a country was not too large, any reason- 
able reference ellipsoid could be used, since the effect of possible 
errors on its dimensions was quite small and not significant in 
practical mapping work. The reliability of the co-ordinates of 
the control points depended mainly on the accuracy of the astro- 
nomical, triangulation and traverse measurements. Relatively 
simple adjustment computation eliminated any inner discrepancy 
of the geodetic system in question. I t  did not matter how much 
the geodetic systems of different countries disagreed with one an- 
other. As late as 1947, for instance, the differences of the co- 
ordinates of the same control point amounted to 95 rn. between 
the Danish and Swedish systems, 250 m. between the Danish and 
German systems; 171 m. between the Danish and Korwegian sys- 
tems; and 191 m. between the English and French systems. The 
exact extent of differences between the geodetic systems of the 
various continents and ocean islands is not known. They may be 
as great as j mi. or more. 

W o r l d  Geodet ic  System.-By mid-20th century it was clear 
that such confusion could not be allowed to continue. The de- 
mands of hydrographic surveying and aviation made it  of basic 
importance that the co-ordinates of the different countries and 
continents be under the same system, that the existing geodetic 
systems, even across the oceans, be converted as accurately as 
possible to a single world geodetic system. I t  did not matter 
where the initial point of the world geodetic datum m7as located. 

To  standardize a world geodetic system the follo

w

ing rvould 
be necessary: ( I )  a common scale or yardstick throughout the 
world; ( 2 )  new arc measurements along the continents and across 
the oceans ; (3) exact localizing of these arcs on the reference ellips- 
oid; (4)  more accurate dimensions of the reference ellipsoid; ( j )  
extremely accurate values of the geoid distances N and the de- 
flections of the vertical components and q at  the initial points of 
the different geodetic systems. As shown in fig. 4. N is the dis- 
tance between the reference ellipsoid and the geoid at  a given point. 
The tilt of the geoid is given by the angles t, the deviation between 
the plumb line and the perpendicular to the ellipsoid (dotted line) 
measured in a north-south plane, and q ,  the deviation measured in 
an east-west plane (perpendicular to the diagram, fig. 4, and so not 
shown). 

The significance of a common scale is easy to understand. If 
the length unit obtained by the base line measurements is differ- 
ent in the various countries and on different continents, the com- 
puted geodesic lines to be used in the world-wide computations will 
not be comparable with one another and will cause systematic 
errors. Because of this fact it is necessary to measure in the dif- 
ferent countries, or a t  least on every continent, one accurate stand- 
ard base line on which to calibrate the wires or tapes to be used in 
the measurement of the field base lines. The light-interference 
method, invented by the Finnish astronomer Y. Vaisala, and put 
into practice by the Finnish Geodetic institute, supplies the needed 
standard base lines. 

The United Xations' Regional Cartographic Conference for 
Asia and the Far East in Pvfussoorie. India, in Feb. 195 j, recom- 
mended to the governments of the Asian countries "that a few 
standard base lines in this region should be established by the 
Vaisala method for assuring the uniform scale in all networks and 
for calibrating invar tapes and other equipment." The relative 
accuracy of the standard base lines of Nummela, Fin., and Buenos 
&%ires, Arg., measured by T .  J. Kukkamaki (1948) and T. B. Hon- 
kasalo (1953) are I : I  7,000,ooo and I :9,ooo,ooo, or approximately 
0.1 in. per 2 j mi. 

The Geodimeter.-Designed by E. Bergstrand and developed in 
Sweden, the United States and Germany, this instrument is based 
on Armand Fizeau's method for measuring the velocity of light. 
Instead of using a toothed wheel as the modulator and the human 
eye as the detector, the geodimeter applies a Kerr cell as the 
modulating unit and a photomultiplier tube as the detecting unit. 

To measure distances the transmitter of the geodimeter sends 
light impulses at  a modulating frequency of 10 mc. The impulses 
are reflected back from a target and are then detected in the 
photomultiplier tube of the receiver. If the distance between 
transmitting and target points is an integral amount of quarters 
of modulated light waves (about 7 . 5  m.) a special null detector 
indicates zero, which can be obtained by alternating the modulating 
frequency to apply a new unit of measurement. If only one fre- 
quency is used the distance must be accurate to 1 7 . 5  m. In  
practice, however, another frequency deviating 1% from the 
main frequency is used when the distance must be known only to 
2 7 5 0  m. The instrumental accuracy is mainly dependent on the 
frequency, which is accurate to I or 2 parts in ~o,ooo,ooo. The 
practical accuracy is a function of the velocity of light waves in 
vacuo and of the propagation anomalies caused by changing at- 
mospheric conditions. These can be determined with an accuracy 
of about I : ~,ooo.ooo. 

To measure the exact dimensions of the reference ellipsoid more 
and longer geodetic yardsticks (i.e., accurately measured arcs in 
different parts of the world) are imperative. By the latter 19 jos. 
for the most part, only the classic triangulation method had been 
used for this purpose. On the basis of astronomical observations 
of latitude and longitude at  or near the end points of these yard- 
sticks. we can locate the arcs approximately at the right places 
on the earth's surface. This astrogeodetic method can be used 
on the continents. In fact, the mathematicians of the U.S. army 
map service in 19j6 computed new dimensions for the reference 
ellipsoid on the basis of the long arcs: Tornio, Fin.-Cape Town; 
Alaska-Chile; one meridian arc and one longitudinal arc in main- 
land US. ;  and one Eurasian arc, Atlantic coast-Siberia. 

V. MODERN ARC MEASURING METHODS 
Since the old triangulation method fails completely over the 

oceans, new methods were needed to connect the continents with 
one another geodetically. Two modern methods of measuring have 
been applied: the electronic and the celestial. 

Electronic Method.-In the electronic method (Shoran, 
Hiran. Loran) it is necessary to know only the velocity of light 
and relatively short triangulation chains for calibrating the equip- 
ment which measures the long distances. Lines up to 880 km. 
have been measured so far with the highest relative accuracy: 
I : 120.000. 

Shoran measurements need two ground stations, A and B, and 
one or more air-borne stations which carry the transmitting equip- 
ment for broadcasting the electromagnetic impulses. The aero- 
plane flies in loops over approximately the middle of line AB. 
The Shoran readings give the time which elapses when the im- 
pulses travel from the aeroplane to the ground station and back. 
From this time the distance from station A to aeroplane, as well 
as the distance from station B to aeroplane, can be computed. T h e ,  
sum of these distances is different depending on how far the aero- 
plane is from the vertical plane through the line AB. Every read- 
ing gives a single value for the combined distance A-aeroplane-B. 
These values, reduced to the minimum distance, supply the dis- 
tance between the ground stations A and B. 

Celestial Method.-Four celestial methods have been devel- 
oped: the rocket-star, solar eclipse, occulation and moon camera. 

Rocket-Star.-This is a triangulation method invented and de- 
veloped by Y. Vaisala in 1946. In  this method a rocket is launched 
in an accurately vertical direction to a certain elevation (e.g., 2 0 0  

km.) and the neighbouring stars are photographed simultaneously 
from several observatories or other observation points. By meas- 
uring the small angular distances between the images of the stars 
and the rocket, the direction of the rocket from the observation 
points can be accurately computed. If the rocket were launched 
to an elevation of several hundred kilometres it would be possible 
to find distances across the oceans, and for triangulation on the 
continents. 

The advantage of the rocket-star method lies in the large tri- 
angles which can be used. 

Solar Eclipse.-This once popular method was developed in 
1943 by I.  Bonsdorff, director of the Finnish Geodetic institute. I t  
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is based on the scheme of the Polish astronomer T. Banachiewic 
and is used for measuring distances across the oceans. The method 
is simple although technical difficulties appear. With sound-film 
techniques photographs are made a t  two stations, A and B (each 
on different continents), around the moments when the totality of 
the eclipse begins and ends. The exact time, t ,  elapsing between 
the beginning (and end) of the totality at A and B is measured 
from the film, which also contains the tracks of the time signals and 
chronometer ticks. The time, t, renders with relatively high accu- 
racy the distance between the stations, if the distance of the moon 
at  the observation time is known accurately. For that purpose at 
least two solar eclipse stations, B and C, must be located on the 
same continent and their distance must have been measured by tri- 
angulation. The known distance BC gives the distance of the 
moon, on the basis of which the unknown distance AB across the 
ocean can be computed. For intercontinental geodetic ties this 
method was applied during the total solar eclipses in 1945, 1947, 
1948, 19 54 and 195 j .  Unfortunately conditions were so capricious 
-a cloudy sky too often hindered the observations-that only once 
was it possible to compute the distance across the Atlantic by this 
method. The accuracy of this tie, according to Kukkama.kils pub- 
lication, is of the order of 80 m. An essential part of this error was 
brought about by the irregularity of the moon's topography. 

Enthusiasm for this method has waned since total solar eclipses 
occur rather seldom, and because of the often inconvenient loca- 
tions of the observation stations, which are determined by the 
path of the moon's shadow. Also the irregularity of the moon's 
limb (outline) decreases the accuracy of the observations. and too 
frequently "heavenly sabotage" destroys the work of the expedi- 
tion. 

0cculation.-In this method the moments during which a star 
disappears behind the moon's limb and emerges from behind it are 
observed. As in the solar eclipse method: the distance between 
the observation points can be computed assuming that the dis- 
tance of the moon is known. This method also can be applied only 
relatively seldom, though more frequently than the solar eclipse 
method. 

Moon Camera.-The moon camera method, invented by JVil- 
liam Markowitz at  the U.S. naval observatory, photographs the 
moon together with the neighbouring stars from observatories on 
different continents. The moon camera is so constructed that the 
moon's limb and the neighbouring stars are held stationary during 
the exposure of the film. The small angular distances of the dis- 
tinct points of the moon's limb from the neighbouring stars, meas- 
ured from the film, give the direction to the moon from the 
observation points. In  theory two complete observations of the 
moon suffice. Analytically considered, two complete observations 
give four quantities, and only three unknowns have to be found. 
Considered geometrically, each observation gives a line of sight 
along which the station lies. Two lines of sight, well separated in 
direction, ~vill intersect in a point which locates the station. In  
practice, the use of the moon in the solution of astronomical and 
geodetic problems is rather difficult from the standpoints of both 
computation and observation. \\.'hat is measured is the displace- 
ment of the moon from a calculated position. The moon, how- 
ever, may be displaced for reasons other than that due to the dis- 
placement of the station from the centre of the earth. In order 
to separate all the unknowns involved numerous observations must 
be made. Moreover, the moon must be observed over a large por- 
tion of its orbit, and at each station it must be observed in dif- 
ferent parts of the sky. Before mid-20th century this had not 
been feasible because of the restrictions involved in determining 
the position of the moon accurately. 

The geocentric co-ordinates of these points can, according to 
Markowitz, be computed, the geocentric radius R with the accuracy 
of about 40 m. The variation of R with the latitude and longitude 
of the observation points gives the general shape of the earth with 
the mentioned accuracy if a sufficient number of observation 
points exist. Twenty astronomical observatories of different con- 
tinents agreed to co-operate during the International Geophysical 
Year 1gj7-1958 to apply this method on a world-wide scale. 

The three moon methods are similar in that the moon is used 

as one triangulation point of this celestial triangulation. They 
help in determining the size and general shape of the earth. 

All types of arc measuring methods render the length 1 of an arc 
of a great circle of the earth, which is necessary in determining the 
equatorial radius a. 

The flattening f of the reference ellipsoid can be determined also 
by other astronomical methods utilizing the observed mechanical 
effects produced by the earth's equatorial protuberance, i.e., by the 
polar flattening of the earth. This equatorial bulge produces peri- 
odic perturbations in the moon's perigee and of the node of its 
orbit on the ecliptic. The moon in turn acts on the equatorial 
bulge of the earth and produces the greater part of the slow dis- 
placement of the equinoxes known as precession; the sun con- 
tributes a fairly large part of the observed precession and the 
planets the small remainder. From any one of the effects men- 
tioned the flattening of the earth may be deduced. Although there 
are theoretical difficulties in all of the methods the flattening de- 
duced from the precession is as satisfactory as any; it agrees sub- 
stantially with the flattening, I : 297, of the international ellipsoid. 
The flattening deduced by the other lunar methods tends to come 
out a trifle greater than this. The application of these different 
methods can reduce the errors in calculating the earth's dimensions. 

All these celestial methods require land stations and fail over 
the open oceans. In addition, they are bound to the existing tri- 
angulation chains and to the relatively few astronomical observa- 
tion points. ,Since the shape of the geoid must be determined point 
by point, it remained necessary to find a universal method which 
could be used everywhere in the world. This method will be ren- 
dered by physical geodesy. 

VI. PHYSICAL GEODESY 

There is a difference between geometrical geodesy and physical 
geodesy. Triangulation, either in the classic or the modern sense, 
with astronomical observations (i.e., the arc measuring method), 
is spoken of as geometrical geodesy because it does not consider 
the structure of the earth's interior. Solely astronomical observa- 
tions on. and triangulation along. the earth's surface give the size 
and general shape of the earth even if its structure is unknown. I n  
this respect geometrical geodesy has had considerable success and 
has supplied reference ellipsoids that are not too diiferent from the 
actual geoid. 

In  the classic computations of the dimensions of the reference 
ellipsoid physical geodesy played an important role. I t  had been 
necessary to make the astronomically observed latitude, longitude 
and azimuth as representative as possible. In  other words, in 
analyzing the astrogeodetic deflection of the vertical components, 

and 7 ,  we must conslder not only the effect of the visible topo- 
graphic features but also the invisible compensating masses of the 
earth, and thus consider the internal structure of the earth's crust 
and of the layers under it. J. F. Hayford's ellipsoid, although 
based entirely on arc measurements made nithin the United States, 
&is sufficiently accurate to be adopted in 1924 as the international 
ellipsoid because he used the topographic-isostatic reduction. i.e., 
the method of physical geodesy. A similar case was \V. A. Heis- 
kanen's derivation of the equator value 978.049 cm. per sec. per 
sec. of the international gravity formula. 

G r a v i t y  Anomalies.-The main tool of physical geodesy is, 
honever, the gravimetric method. The advantage of this method 
lies in its use of only one quantity, the gravity anomalies. T o  get 
the gravity anomalies it is necessary to reduce in some ~ a y  the ob- 
served gravity from the observation point to sea level. Depending 
on the reduction method used, different values are obtained for 
sea level gravity g,. Since the earth rotates around its axis and, in 
addition, is flattened, the go values are smallest a t  the equator arid 
increase ~ ~ i t h  latitude. The gravity anomalies seem to have a re- 
lation not only to latitude but to longitude as well. Therefore, 
several scientists have derived gravity formulas assuming that the 
earth is a triaxial ellipsoid instead of an ellipsoid of revolution; 
in other ~ ~ o r d s ,  the equator and the parallel circles are ellipses in- 
stead of circles. According to them the long axis of the equator 
would be close to longitudes o" and 180"; the short axis close to 
longitudes +go0 and -go0. The difference between the large and 
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small semiaxes of the equator is about 1 2 0  m. 

The triaxiality of the earth is quite difficult to explain geo- 
physically and even the increasing use of gravimetric methods 
had not completely proved its existence. I t  appeared that this 
problem would best be solved-and in exact form-when the de- 
tailed shape of the geoid had been determined gravimetrically. 
From the geoid map of the world it would be easy to see whether 
the real geoid is closer to the triaxial ellipsoid or to the ellipsoid of 
revolution. 

The physical basis of physical geodesy lies in the fact that the 
disturbing masses Am result in the geoid distances N ,  the de- 
flection of the vertical components [ and 17, and the gravity 
anomalies h g  = go - y, where go is the observed gravity reduced 
to sea level and y is obtained from the international gravity 
formula, 
y = 978.049 [I + 0.0052884 sin2+ - 0.0000059 sin22+] cm./sec2. 
Of these quantities, h g  can be measured, and from it the quan- 
tities N ,  6 and ?1 can be computed. Figs. 4 and 5 show why 
the geoid is irregular. Fig. 4 indicates that the mass surplus of the 

GEOID 

FIG. 4.-THE INFLUENCES OF SURFACE IRREGULARITIES UPON THE SHAPE 
OF T H E  GEOID 

mountain pulls the plumb line; the mass deficiency of the ocean 
pushes it toward the mountain. Consequently, the plumb line 
(solid line) and the normal of the ellipsoid (dotted line) are not 
the same but make an angle with one another, the deflection of the 
vertical, l .  Because the geoid (as an equipotential surface) is al- 
ways perpendicular to the plumb line, the geoid under the moun- 
tains must be above the ellipsoid, and at  the oceans it must be below 
the ellipsoid, if we assume that the mass surplus of the mountains 
and mass deficiency of the oceans are real and not isostatically com- 
pensated. Fig. 5 also shows that the invisible mass anomalies Am, 
surplus (+ + + + ) or deficiency (- - - -) , bring about the 
gravity anomalies h g ,  geoid distances N and the deflection com- 

FIG. 5.-THE RELATIONSHIP OF MASS ANOMALIES AND GRAVITY ANOMALIES 

ponents and q.  In these figures the quantities N and 6 as com- 
pared with the size of the earth have been exaggerated greatly to 
make the picture more clear. In fact, the largest N-values are less 
than I :64,ooo part of the radius (6,400,ooo m.) of the earth, in 
other words, less than one inch on a sphere of one mile radius. 

VII. METHODS AND ACHIEVEMENTS OF 
PHYSICAL GEODESY 

The mathematical basis of physical geodesy is the Stokes' func- 
tion, as set forth by Sir George Stokes in 1849, and its derivatives, 
developed by F. A. Vening Meinesz in 1928. The Stokes' function 
holds that the shape of the geoid can be determined if the gravity 
anomalies in the neighbourhood of the computation point are 

known rather well and those 
around the world are known in 
broader terms. The Vening Mei- 
nesz formulas indicate that in this 
case the deflection of the vertical 
components also can be computed. 

Computations.-Fig. 6 shows 
how the irregular form of the I 

geoid will interfere in the com- 
putation of the radius of curva- 
ture of the earth. Because of the 
warping N of the geoid (solid 
line) and the deflections of the 

under the reference ellipsoid. 

(1, t 2  and t 3 ,  it is easy FIG.  B . - - T H ~  RELATIONSHIP 0 , ~  

get \\'row dimensions for the VERTICAL DEFLECTIONS AND DI- 
earth ellipsoid (dotted line). M E N S I O N ~  OF THE REFERENCE EL- 
The arc AB, where the geoid is LIPSOID 

gives too large a radius R,; arc BC, where the geoid is above the el- 
lipsoid, gives too small a radius R,; the correct value is R,. 
Through the isostatic reduction of the astrogeodetic deflections of 
the vertical the irregularities of the geoid can be "smoothed" and 
the disturbing effect of the deflections of the vertical on the 'radius 
Ro  can be reduced and a better result achieved. The whole effect 
of the quantities t,. 6 ,  and t,, however, can be eliminated only if 
they are known and considered. Then both arcs d B  and BC give 
the real radius R, of the ellipsoid. To put it more mathematically, 
the curvature of the geoid along the measured arc is obtained in- 
stead of the curvature of the mathematical reference ellipsoid as 
is the case when the deflections of the vertical E are not known. 
The gravimetric method supplies these quantities 5 .  

Figs. 7 and 8 explain the limitations of the arc measuring method. 
Fig. 7 shows that the fictitious geoid distances N1,  iV2 are obtained 
if the exact dimensions of the reference ellipsoid are not known. 
Similarly fig. 8 indicates that wrong N-values also result in the 
case that at the initial point A of the geodetic datum an unsuitable 
deflection of the vertical to has been used. Therefore, \ye cannot 
convert the various geodetic systems to a single world system un- 
less we know the real deflections and the geoid distances at the 
initial points of these systems, or can connect the initial points with 
one another directly either by triangulation or by some other 
method. 

LVhen the arcs used in the determination of the dimensions of 
the earth are relatively short as compared with the radius of the 
earth, the error brought about by the deflections of the vertical 
at the end points of the arcs used can amount to hundreds of 
metres. If, for instance, the unknown relative deflection of the 
vertical at the end points of an arc 3 the radius of the earth is only 
4", the error in the obtained radius of the earth will be not less 
than 3 7 2  m. If longer measured arcs are available, the error 
caused by the neglected deflections of the vertical is smaller. If, 
for instance, in South Africa close to the southern end of the 
meridian arc Cape Town-Tornio, the &component is - 10" and 
at the northern end, about +2", neglect of these deflections will 
produce an error in the radius of the earth, computed by aid of 
this 100" long arc, of about 2 2 0  m. if other astrogeodetic points 
are not used. 

As the examples show, in using 
measured arcs for checking the 
dimensions of the earth it  is nec- , 1 

essary not only to know the / '  
length of the yardsticks, but also : I.GrolD 
to be able to localize the arcs at I \ 
the right places on the ellipsoid to i, 

be computed. The central angle 
of the ellipsoid corresponding to , 
the measured arcs must be deter- \ -  

\, 1-1 ,/ mined accurately, considering the , - - - _ , 
absolute deflections of the verti- FIG, 

BE
- 

cal at the end points of the arcs, if ,,,,, ., ,,, RE,ERENcE 
the arc is to be converted from ELLIPSOID AND THE GEOID DISTANCE 
geoid to ellipsoid. N AND DEFLECTIONS E 
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In geodesy two methods have been used for checking the dimen- 

sions of the earth ellipsoid: the arc method, as explained earlier. 
and which comes into consideration if only triangulation chains 
are availabie; and the area method. 

T h e  Area  Method.-LVhen triangulations with astronomical 
points cover large areas as in 
the United stat&, Europe, the y A ~ ~ w s o ~ ~  

U.S.S.R., or India, use of the 
area method is  refera able. One GEOlD '\, 
of the astrogeddetic points of to 
the triangulation will be chosen \' 
as the initial point of the geodetic 4 itN2 

datum For instance, for the ' I ~g Oe 

triangulation of the United States 
the initial point is Lleades Ranch 
in Kansas, lat. 39' 13' 26!'686; 
long. 98" 32' 30Yj06, azimuth to u' 
Waldo 75" 28' 14!'j2. Begin- .. , 

ning at this initial point the lati- FIG. 8 - THE R E L A T I O N S H I P  BE-  

tude $, longitude h and azimuth 
A ~ E ~ ~ , ~ ~ o : o , ~ T  ::: A are computed geodetically ,lsTA,c,s 

along the chosen reference el- 
lipsoid. The astronomical quantities $', A' and A' are referred 
to the geoid, the quantities +. and A to the reference ellipsoid 
used. The differences of these quantities give, at all such triangu- 
lation points mhere astronomical observations are available, the 
deflections of the vertical components f and 7 ,  as the following 
classic formulas show: 

f = +'- 4 
7 = (1'- A) cos 4 
9 = (A'-A) cot 4. 

The 7-component can be obtained from the longitude obser- 
vations as well as from the azimuth observations. If both are 
available, the point will be called the Laplace point and from the 
t\vo equations for 11 the famous Laplace equation is obtained: (A'- 
A) = (A'-X) sin $. Because of the observation errors this equa- 
tion is not satisfied, but becomes instead the equation: (A'-A) - 
(h' -A) sin + = w .  The quantity w of the Laplace equation has 
nothing to do with deflections of the vertical, but is only the meas- 
ure of the observation errors. The larger the errors are, the greater 
is w ;  w = o means that the observation error is zero. 

I f  the undulation AT1', at the initial point of the geodetic datum 
is known or can be guessed then the warping N of the geoid can 
be computed with the aid of the obtained(- and 7 -values, along 
the arc measuring chain, if it has sufficient astronomical points. 
If this is combined with the gravimetric method the N-values can 
be interpolated even when only a few astronomical points are 
available. 

In checking the dimensions of the reference ellipsoid based on 
the arc measurements, the criterion 8(2=min. or ZV2=min, or 
Z ((2+q2) =min, has been used depending on whether the arc has 
been measured in the direction of the meridian, or perpendicular 
to it, or in,some other direction. This method is accurate if the 
measured arcs are long, but not if they are short, or if the astro- 
geodetic points used cover an area where the real deflections of the 
vertical are systematically either negative or positive. For in- 
stance, in Europe the criterion Z ((2+112) =min cannot be used 
because the average value of ( in that area is of the order + 5'' and 
the average 17 of the order +2" to +3". 

T h e  G r a v i m e t r i c  Method.-The gravimetric method makes it 
possible to obtain essentially more accurate dimensions for the 
reference ellipsoid merely by making extremely accurate astro- 
nomical observations at  or in the neighbourhood of the end points 
of the measured arc. In addition the deflections of the vertical 
components l ,  and 7, a t  both end points of the arc or close to them 
can be computed gravimetrically. On the other hand some arbi- 
trary values have been chosen for the astrogeodetic deflection of 
the vertical components E, and 7, (e.g., zero) at one end (initial) 
point of the arc and computed along the arc f ,  and q, at the other 
end point. The computed quantities (,, 7, depend on the refer- 
ence ellipsoid used, while (,, 7, are nearly independent of it. If 

the differences (fg-qa) and ( ~ ~ - 7 ~ )  at both end points of the 
arc are nearly equal, the reference ellipsoid used is correct. If 
there is a difference, say, of IO", the dimensions of the reference 
ellipsoid must be corrected so that this difference disappears. 

Keedless to say, if at,  or close to, the end point of every meas- 
ured arc accurate astronomical observations and the best local 
gravity survey have been carried out, these can be used for check- 
ing the dimensions of the earth. By the least square method the 
different measured arcs of this kind will give. together, the best 
possible correction to the equator value of the reference ellipsoid 
used. 

In  the area method, of course, the same criterion is used. The 
astrogeodetic points to be used must be as far as possible from 
the initial point but not too close to the boundary of the gravi- 
metrically surveyed areas. The detailed gravity field must be 
available, say, to joo km. from the computation point to get reli- 
able gravimetric deflections of the vertical. 

The deflections of the vertical average less than j"; the values 
over 10" are exceptional. They have been found for the most part 
in mountainous regions, and in quite a few cases on islands also, 
and even in lovilands mhere abnormally light or abnormally heavy 
disturbing layers are close to the computation point and to the 
earth's surface. For instance, in flat land in the neighbourhood of 
Moscow deflections of even 8" exist. Similarly in south Finland, 
in the Aland islands, between Finland and Sweden, the deflection 
is g", and close to Columbus, O., also in level land, deflections of 
10" have been found. 

Among the largest measured deflections of the vertical are the 
i -  and 7-values found in the Puerto Rican area (33", according 
to D. Rice) and in certain of the British islands in the Pacific 
(j4", according to William Kaula). The relative deflections of 
the vertical on the south and north coasts of these islands differ 
as much as about 50". When the distance between such stations 
is only about jo mi., this distance, if computed from the astro- 
nomical co-ordinates, can have an error of I mi. or 1 : jo of the 
whole distance. Since it  is impossible to determine beforehand 
where the deflections of the vertical exist, it is impossible to use 
the astronomical co-ordinates as control points of any maps. 

If the gravimetric 6, and 9, are known the astronomical quanti- 
ties +', X' and A' can be converted to the geodetic quantities 4, h 
and q from the formulas : 

The obtained values 4, X and A give the distances and azimuths 
along the ellipsoid. This is the principle of the astrogravimetric 
method for determination of the co-ordinates of the control points. 

Another example of this principle concerns the western part of 
the boundary between the Unitcd States and Canada, which is the 
49th parallel of latitude. For reasons of convenience this parallel 
was defined astronomically, and the result showed that one bound- 
ing station is about 8" north of where a geodetic determination 
would have placed it, and another station less than IOO mi. away is 
about 6" south. The greatest relative error between two adjacent 
stations is about 7" in a distance of 20 mi., which means an error 
in the direction from one station to the other, as inferred from the 
latitudes, of about 3 j it .  per mile. 

When the quantities N, tg and ?, are known they can be used to : 
( I )  compute the distances along the reference ellipsoid between 
the astronomic points where 6, and rls have been computed; (2) 
convert the existing geodetic systems to a single world geodetic sys- 
tem; (3) obtain with greater accuracy the dimensions of the earth; 
(4) check the accuracy of superlong triangulation, which greatly 
needs checking, especially where the triangulation chains were 
measured under difficult conditions, e.g., the chain from Alaska to  
Chile; ( 5 )  reduce the geodetic base lines from the geoid to the 
ellipsoid; (6) compute the error caused by the deflections of the 
vertical a t  the triangulation points which in high mountains can be 
more than 2"; and (7) draft world maps for the geoid distances N ,  
another set of world maps for the deflection of the vertical com- 
ponent 6, and a third set for 
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These maps have an exceptionally practical geodetic signifi- 

cance; they are also important for geophysics since there is alliays 
a close relation between the N, 6, and ?7,-values and the internal 
structure of the earth. 

By the 1950s. several areas, including large parts of the United 
States, Europe, India. Russia, Argentina, Canada and South Africa, 
had been so well covered by gravlty station nets that reliable 
values, particularly for [, and 7, could be obtained. The enor- 
mous progress in this respect was possible because of the folloning: 
( I )  the invention of very fast, accurate gravimeters which can in 
three minutes measure a gravity value \\ith 2 0  to jo times more 
accuracy than had been possible to get in two days ui th  pendulum 
observations; ( 2 )  the invention of the Vening Meinesz pendulum 
apparatus for gravity observations at sea; (3 )  the invention of the 
under~tater  gravimeter for measuring gravity in the shallow shelf 
areas which cover about 754 of the ocean areas; (4) the interest 
of the oil companies in carrying out detailed gravity surveys for 
exploration purposes and universities conducting surveys for scien- 
tific purposes. 

VIII. MEASURING INSTRUMENTS USED IN GEODESY 

For longitude observations in the astronomical part of geodesy 
the transit instrument has been in general use for a long time. 
Those used at  mid-20th century ordinarily were provided with a 
self-recording micrometer and were used in conjunction with a 
chronograph. For latitude determination the same transit! with 
broken axis, and the zenith telescope (9.v.) are used almost uni- 
versally. For determination of azimuth and triangulation angles, 
the modern theodolite is used; this instrument is more accurate 
than the ordinary surveyor's theodolite but does not differ essen- 
tially. In  addition, accurate chronometers. crystal clocks and radio 
receivers are needed for measuring the observation time and taking 
time signals. The accuracy of the astronomical observations. if 
observations are made on two or three nights at the same point, 
are of the order o!'~ j in latitude and 0 Y 2 0  in longitude. The 
standard error of the measurement of one angle in triangulation 
varies between 0!'3 to 2!'5 in different countries. 

Bars and rods were used earlier for the base line measurements 
but they were inconvenient. The measurement went slowly and 
the accuracy was not high regardless of how carefully the observa- 
tions were made. By mid-20th century bases were measured with 
tapes or wires made from invar alloy. The coefficient of the tem- 
perature expansion of invar is so small (of the order I O - ~ , ' " ~ . )  
that the temperature need not be determined with high accuracy. 
The wires and tapes must be calibrated before and after the field 
work. That can best be done at  the standard base lines described 
earlier. 

I n  principle, the instruments for precise leveling are the same 
as the usual engineering leveling instruments but are, of course, 
much more accurate. The development of geodesy as a science 
closely followed the development of geodetic instruments since 
as the instruments became handier, more accurate and more rapid, 
the geodetic observations themselves became more accurate and 
more convenient. 

In  modern physical geodesy gravity observations are of basic 
significance, therefore gravimetric measuring instruments and 
methods are most important. Gravimetric observations are either 
absolute or relative. I n  absolute measurement it is necessary to 
measure the actual gravity that exists at the observation point. In  
the relative observation it is necessary to measure only the dif- 
ference or ratio between the gravity go at the base station and the 
gravity g at the field stations. When the base station gravity go  
is known. the difference (g-go) or ratio g/go will give the gravity 
g a t  the field stations. 

P e n d u l u m  Apparatus.- Until about 193 j the pendulum ap- 
paratus was used almost exclusively in gravity observations. Its 
principle is simple. If the length I and period T  of the pendulum 
can be measured the gravity g can be obtained from the formula 

T  = 2 7rq1 lg .  
T is relatively easy to determine, but the measurement of the 
length of the pendulum 1, involves difficulties. In  addition the 
length 1 varies with temperature and other atmospheric conditions. 

Therefore, absolute gravity observations at one point take many 
months and in spite of the utmost care the accuracy is relatively 
low, rarely more than 3 to 4 mgal. (in geophysics unit g has been 
named the "gal" [after Galileo] : I milligal [mgal.] = o . o o ~  gal= 
0.001 cm./sec./sec.). In  relative gravity observations it is neces- 
sary to measure only the period T  of the pendulum at the base 
station and the field stations, assuming that I has not changed be- 
tween the observations. The formula, g:g,]= To? T 2 ,  gives the 
gravity g if T o  and T have been measured at the base and field 
stations and go is known. 

Pendulum apparatus needs stable support in order to give the 
best observational results. I n  the Netherlands, where the land is 
not stable. Vening Meinesz, after running into difficulties in his 
gravity measurements, developed in 1923 a pendulum apparatus 
that could be used not only there but on the oceans as well. Two 
pendulums of equal length are allowed to swing in the same vertical 
plane but in different phase angles. By the use of a certain hypo- 
thetical pendulum. the phase of which at any instant is the differ- 
ence between the phases of the two pendulums at that instant, the 
disturbing effect of the horizontal acceleration of the support can 
be eliminated. When the apparatus was supported in gimbals in 
a submarine 30 to jo m. below sea level, it was possible to eliminate 
the effect of the horizontal acceleration of the submarine and so to 
measure gravity on the open sea. The accuracy of these observa- 
tions is of the order 2 to 3 mgal. or sufficient for thorough studies of 
the oceans. particularly since the east-west velocity of the vessel 
which is not known accurately because of the ocean currents can 
cause an error (Eotvos effect) of 3 to 4 mgal. 

Vening Rleinesz measured about goo stations along different 
oceans. Later, British. French. Russian. Italian and Spanish scien- 
tists continued these observations. However, the greater part of 
the sea observations between I 9 4 j  and 195 j were carried out by 
Columbia university, New York, under the leadership of it'. Mau- 
rice Ewing and John Lamar \Vorzel. More than 4,000 ocean 
points were observed. Gravity surveys at sea are of basic signifi- 
cance from the geodetic point of view. since without them no ap- 
plication of the Stokes or the Vening Meinesz formulas to geodetic 
purposes would be possible. 

Gravimeters.-Pendulum observations take much time and the 
results are not very accurate; therefore, various types of gravime- 
ters were devised in the different countries, particularly in the U.S. 
They are ingenious instruments, working essentially on the prin- 
ciple of the spring balance. and are so accurate that in a few min- 
utes the gravity difference can be read with an accuracy of 0 .02  

mgal., which is 50 times higher than that obtained earlier by pendu- 
lum observations of two days. 

As the Vening Rleinesz pendulum opened the oceans to gravi- 
metric survey. gravimeters began a new era in the gravity survey 
of the continents. Oil companies, universities and geodetic insti- 
tutes around the world were competing to carry out regional and 
local gravity surveys that by the latter 19jos covered an essential 
part of the continental surfaces. Gravimeters, however, must be 
calibrated preferably at the base stations by measuring them sev- 
eral times by an accurate pendulum. Gravimeters considered best 
for geodetic purposes (Worden, Norgaard gravimeters) have large 
range (as great as 5,000 mgal.), high accuracy and small weight. 

Gravity observations throughout the world can be used for com- 
puting geoid distances and deflections of the vertical only if they 
all refer to the same world gravimetric system, regardless of which 
system it is. Cntil the latter 19jos all gravity anomalies were 
computed by the Potsdam system. The absolute gravity observa- 
tions of this system were done at  Pendulum hall. Potsdam, Ger., 
in 1900-03. The observed gravity value was g = 981,274 gal which, 
however, according to later observations appeared to be about 15 
mgal. too high. Fortunately. the error did no harm since the value 
is used to obtain gravity differences in thC formula, Ag=g-y. If 
g is I j mgal. too large, then y is also I j mgal. too large and A g re- 
mains the same. 

Gravity values can be best changed to the same system if scien- 
tists use the same type of gravimeters and air transportation and 
carry out gravity observations at  national gravity base stations. 
Such a conversion was made over a ten-year period (1947-57), par- 
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ticularly by the University of Wisconsin group under G. P. Wool- 
lard. This group occupied more than 3,000 base stations all over 
the world and integrated the essential part of the gravity data with 
the world gravimetric system, in most cases with an accuracy 
higher than I mgal. 

IX. ISOSTASY 

The mountains, valleys and oceans make it  apparent that the 
earth is not in hydrostatic equilibrium. But the earth is, in broad 
terms, in isostatic equilibrium in that, beginning from a certain 
depth in the earth's interior. the surface units are under the same 
pressure whether they are beneath mountain, lowland or ocean. 
The depth of the uppermost surfaces is known as the depth of 
compensation and this type of equilibrium is called isostasy, at the 
suggestion of the U.S. geologist. C. E.  Dutton, in 1889. This 
isostatic equilibrium is only possible if the mountains are not abso- 
lute mass surplus areas nor the oceans absolute mass deficiency 
areas. In  other words, the mean density of the earth's crust must 
be smaller under the mountains, and larger under the oceans than 
under the lotvlands. 

The man who first glimpsed the idea of isostatic equilibrium was 
Leonardo da Vinci, that many-sided genius of the Renaissance 
era. Pierre Bouguer and R. J. Boscovich came to the same con- 
clusion much later (18th century). The principle of isostatic equi- 
librium was, however, developed in a scientific sense in India, 
where triangulation with astronomical observations was carried 
out close to the Himalayan mountains before 18 jo. The difference 
between latitudes computed geodetically and observed astronomi- 
cally at the same point was smaller than the mass surplus of the 
mountains of Asia would indicate. The observed difference of the 
deflection of the vertical at the Kaliana and Kalianpur stations was 
only jM.24 but the value computed from the topographic masses 
was I jf'.88. Therefore, J. H. Pratt in 18 54 surmised that the mean 
density of the crust under the mountains of Asia must be smaller 
than in the lowlands, to compensate the attraction of the mass of 
the mountains of Asia to the plumb line direction. The astron- 
omer G. B. Airy came to a s~milar conclusion in 1 8 j j  although 
he explained the isostatic equilibrium in a different way. 

Pratt's isostatic assumption was that mountains rose from the 
subcrustal area after the manner of fermenting dough. the density 
of which ~vould be smaller as it rose higher. Airy, on the contrary, 
reasoned that the high mountains of Asia had sunk in the sub- 
stratum and would float as timber or icebergs float. The smaller 
density of the earth's crust under the mountains would, according 
to Pratt, compensate the effect of the topographic masses and 
cause the equilibrium. According to Airy the light root formations 
of the mountains have the same effect. 

Pratt contended that if the earth were completely fluid, no 
mountains or valleys or ocean basins would be possible. But as the 
earth's crust began to form and gradually grow thicker, contrac- 
tions and expansions might have taken place in some of its parts 
which would depress and e;-vate corresponding areas of the sur- 
face. Airy thought that there could be no other support than that 
afforded by the downward projection of a portion of the earth's 
light crust into the denser lava; and that this downward projec- 
tion nas  of an extent to balance the projection above the lava; 
in much the same manner, nhen logs float upon the v7ater and the 
upper surface of one is observed to be higher than that of the 
others, one assumes that its loner surface lies lower in the \\ater 
than does that of the other logs. 

The isostatic assumptions of Pratt and Airy were completely 
contradictory; although both were able to explain the discrepancy 
between the observed and the computed deflections of the vertical 
and gravity anomalies on the basis of the topography. Both 
theories have found defenders. The ideas of Pratt were developed 
in detail by the U.S. scientists. J. F.  Hayford and Nilliam Bo~vie. 
According to them the compensation is complete and local, i.e., 
every mountain, hill. valley and island is isostatically compensated, 
honever large or small it may be. This assumption was used for 
practical reasons-to make the mathematical computations as sim- 
~ l e  as ~ossible. Havford and Boaie com~uted needed formulas 

of the vertical and gravity anomalies corresponding to different 
values of the depth of compensation, D. Every different value of 
D renders different gravity anomalies (and deflections of the verti- 
cal) a t  the observation points. When computing different sets of 
gravity anomalies. corresponding to different values D,  it is pos- 
sible to discuss which D-value is closest to the real structure of the 
earth's interior. Computations along these lines carried out by 
different scientists showed that D is close to IOO km. In  geodetic 
computations the value 113.7 k m  obtained by Hayford has been 
used. 

From the geophysical point of view, the Pratt-Hayford assump- 
tion did not seem suitable; therefore, \V. A. Heiskanen made a 
series of computations (1924, 1931 and 1938) based on Airy's 
assumption. Heiskanen's method rendered for the normal thick- 
ness of the earth's crust an average value close to 30 km. 

Of course, according to the Airy-Heiskanen system, the actual 
thickness. T, of the earth's crust is the function of the topography. 
The higher the topography. the deeper is the root formation; the 
deeper the ocean, the thicker is the antiroot of heavy material 
under the ocean (see fig. 9).  The light root formation (density 
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2.67) compensates the mass surplus of the mountains and the 
heavy antiroot (density 3.27) compensates the mass deficiency of 
the ocean. Using the density difference 0.6, the real thickness of 
the earth's crust is j . j  km. greater for every kilometre of moun- 
tain elevation and 3.7 km. less under the oceans for every kilometre 
of ocean depth. In this way, the underboundary of the earth's 
crust. also called the ?vlohorovicic discontinuity. is in a way an ex- 
aggerated mirror picture of the real topography. 

For practical reasons it has been assumed in both theories that 
compensation is complete and local, but in fact, this is not so. 
Small hills or tiny valleys or islands cannot be in complete isostatic 
equilibrium. Therefore, Vening Meinesz developed the theory of 
regional isostatic compensation. This modification of Airy's flo- 
tation theory claims that every topographical feature has an iso- 
static effect not only in the vertical direction under it but in the 
horizontal direction as well, to as much as IOO or zoo km. hori- 
zontal distance R. He computed (1931 and 1940) the needed 
tables for this regional theory according to different T- (normal 
thickness of the earth's crust) and R-values. Therefore by the 
19jos three different systems-the Pratt-Hayford, the Airy- 
Heiskanen and the Vening Meinesz-existed for the isostatic study 
of the earth's structure. 

Isostatic studies on the basis of gravity material of different 
countries, continents and oceans have shown that 8 57: to 90% of 
the mass deficiency of the oceans and mass surplus of the high 
mountains is isostatically compensated. Isostatic equilibrium is 
the rule. Areas such as small ocean islands, the belts of negative 
gravity anomalies and the postglacial land uplift regions where the 
isostatic equilibrium is not complete are exceptions. Since isostatic 
equilibrium prevails the geoid distances N are rather small. Un- 
der the Ieadership of Heiskanen and under the contract of the 
Cambridge Research center of the U.S. Air Force, the geoid com- 
puted in 195I-j7 at  Ohio State university on the basis of large 
gravity material of 3 j countries revealed that the A'-values seldom 
exceed -150 m. Without the isostatic compensation N would in 
some cases even exceed 1,000 m., making the geoid studies more 
difficult. (W. A. HN.)  

X. VARIATION OF LATITUDE 

and tables for the topographic isostatic correction of the deflections The astronomical latitude of every observation point is variable, 
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caused by a displacement of the axis of rotation in the body of the 
earth. There is in every body, however irregular in shape, an axis 
of figure. the axis about which the moment of inertia is a maxi- 
mum. If  for any reason the  axis of figure and the axis of rotation 
do not coincide, the pole of the axis of rotation will describe in 
the body a closed curve about the pole of the axis figure. For a 
nearly spherical body like the earth,  the axis of rotation will retain 
in space a nearly invariable direction. 

The first general rule of variations for a rigid rotating body was 
stated (17.14) by Leonhard Euler. With Euler's theorems in mind 
astronomers sought to detect by observation a possible variation 
in latitude, but succeeded only in reaching the conclusion that if 
any such existed, it must be small. Finally about 1881. S. C. 
Chandler undertook a careful study apart from any  preconceived 
theory, basing it both on observations of his own and a study of old 
records. notably those of Greenwich observatory. At about the 
same time. the reality of a change in latitude due to a motion of 
the pole mas proved by simultaneous latitude observations in Ber- 
lin, Ger., and Honolulu, Hawaii, places differing in longitude by 
almost 180'. I t  was found that  an  increase in latitude in one oc- 
curred simultaneously with an  approximately equal decrease a t  
the other. This could not  have resulted from local conditions or 
from incorrect star locations, but must have been due to a motion 
of the pole of rotation which in approaching one place receded 
from the other. 

Chandler found that the motion of the pole of rotation about 
the pole of figure required about 14 months. whereas Euler's theory 
had led astronomers to expect a 10-month period. Simon New- 
comb's euplanation. published in 189j,  showed that Euler's theory 
was based on an ideal body absolutely unyielding and unchange- 
able in shape, a thing unknown in nature. The el'tstic yielding of 
the earth and the mobility of the ocean water lengthen the period 
from 10 months to 14. There is also a motion of the pole of ro- 
tation in the body of the earth because the pole of figure itself 
undergoes a displacement due to seasonal variations in barometric 
pressure. snow load, etc. The  period of these seasonal changes is 
obviously one year. 

The  amplitudes of both the annual and the 14-month variations 
are of the order of magnitude of o " . ~ .  The quantities sought are 
small and difficult to measure, but it appears that both components 
of the polar motion are subject to unpredictable changes. Since 
the maximum deviation of the pole from its mean position is about 
or'.3, which is small in comparison with the usual deflections of 
the vertical, the reduction of the observed astronomical latitudes 
to  some more or less conventional mean value is not a vital matter 
in ordinary geodetic work. ( I t  should be noted that the motion 
of the pole affects longitudes and azimuths also.) The  interest of 
the subject is more on the astronomical and geophysical side. 

The International Geodetic association in 1899 organized an 
International Latitude service with six special latitude observa- 
tories. all on parallel 39' 08'; three have remained in continuous 
operation. The advantage of having them in the same latitude is 
that all may use the same stars and uncertainties in the star places 
do not affect the conclusions. The observations may in fact be 
used to correct the s tar  places. 

XI. INTERNATIONAL GEODETIC ORGANIZATIONS 

I n  1862 the Central European Geodetic association (Mi t t e leuro-  
paisclze G m d m e s s z ~ n g )  was organized on the initiative of Gen. 
Johann Baeyer of Prussia. I t s  first general conference was held 
in 1864 with representatives of 13 states or countries, many of 
them German states later united into the German empire. General 
conferences a t  intervals of three years were arranged, with a perma- 
nent committee directing the affairs of the organization between 
conferences. At the next conference (1867) in recognition of a 
widening scope, the name was changed to European Geodetic as- 
sociation (Ez~ropaische  G r a d m e s s u n g )  . 

England and the United States were represented a t  the general 
conference in 1883 a t  which matters of world-wide interest, such 
as a common prime meridian and an international time system, 
ne re  discussed. I n  1886 the name International Geodetic as- 
sociation ( In terna t iona le  E r d m e s s u n g )  was chosen to indicate a 

still wider scope, and a definite international convention was 
adopted providing for contributions from the member nations. 
F. R. Helmert, director of the Geodetic institute a t  Potsdam, Ger., 
exerted a powerful and beneficent influence on the work of the as- 
sociation. The headquarters, or bureau, of the association re- 
mained a t  Potsdam. The  outbreak of TVorld War  I prevented the 
holding of the general conference planned for 1915, leaving that  
of 1912 in Hamburg the last held by the organization. 

I n  1919 the International Union of Geodesy and Geophysics was 
organized a t  Brussels, Belg., in connection with the newly created 
International Research council. The International Geodetic and 
Geophysical union consists of seven semi-independent associa- 
tions, the largest of which, the International Association of 
Geodesy, took over the work of the former International Geodetic 
association. The work of the International Latitude service was 
taken over jointly by the section of geodesy and the newly formed 
International Astronomical union, since the subject was of interest 
to both organizations. The general assembly of the union meets 
every three years. 

On the initiative of I .  Bonsdorff the Baltic Geodetic commission 
was established in 1924 a t  Helsinki, Fin. I t  included representa- 
tives of eight nations bordering on the Baltic sea and dealt with 
geodetic problems of common interest to them. The triangulation 
carried out by this comnlission around the Baltic sea is extremely 
accurate, the closure error of this nearly 3,000 km.-long triangula- 
tion being only 2 . j  m. or I :1,2oo,ooo, unparalleled in any earlier 
studies. (W. D. LA.) 

See  also IKTERKATIONAL GEOPHYSICAL >-EAR. 
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System) for Gravity Values," Publ. ,Vetherl. Geod. C o m m .  (1941). 

Textbooks:  G. Bomford, Geodesy (1952) ; William Bowie, Isostasy 
( 1 9 2 7 )  ; F .  A. Vening Meinesz and W. .4. Heiskanen, Earth and I ts  
Gravity Field (19 j7).  

Serial Publications: Bulletin ge'ode'sique (1922 et seq.) ; Month ly  
,Votices of the Royal Astronowzical Society, Geophysical Supplenzent 
( 1 9 2 2  et seq.) ; Travaux de la Section de ge'ode'sie de 1'Union ge'ode'sique 
et gdophysique internationale (1922) ; Verhandlungen der Interna- 
tionalen Erdnzessung (various dates to 19x4). (W. A. HN.) 

GEOFFREY (11j8-1186). duke of Brittany, fourth son of 
the English king Henry I1 and his wife Eleanor of Aquitaine, 
was born on Sept. 23, 11j8. I n  1167 Henry suggested a marriage 
between Geoffrey and Constance (d. I Z O I ) ,  daughter and heiress of 
Conan IV, duke of Brittany (d. 1x71). Conan assented to this proposal. 
Having received the homage of the Breton nobles, Geoffrey joined his 
brothers, Henry and Richard, who, in alliance with Louis TI1 oi France, 
were in revolt against their father; but he made his peace in 1174, 
afterward helping to restore order in Brittany and Kormandy. In 
Jull 1x81 his marriage with Constance was celebrated, and practically 
the whole oi his subsequent life was spent in warfare with his brother 
Richard. In 1183 he made peace ui th  his iather, who had come to 
Richard's assistance; but a fresh struggle soon broke out for the pos- 
session oi Anjou, and Geoffrey was in Paris treating for aid with Philip 
Augustus, when he died on ilug. 19, 1186. 

GEOFFREY, surnamed MARTEL (1006-IO~O), count of An- 



GEOFFREY-GEOFFI 
jou, son of the count Fulk Nerra (q.v.) and of the countess Hilde- 
garde o r  Audegarde, was born on Oct. 14, 1006. During his 
iather's lifetime he mas recognized as suzerain by Fulk I'Oison ("the 
Gosling"), count of Vendeme, the son of his half-sister Adela. Fulk 
having revolted, he confiscated the countship, which he did not restore 
till ~ o j o .  On Jan. I :  1032, he married ..lanes, widow of William the 
Great, duke of Aquitaine, and taking arms against William the Fat, 
eldest son and successor of William the Great, deieated him and took 
him prisoner at  Mont-Couer (Sept. 20, 1033). He then tried to win 
recognition as dukes of -4quitaine ior the sons of his wife Agnes by 
William the Great, who were still minors, but Fulk Nerra promptly 
took up arms to defend his suzerain William the Fat, irom whom he 
held the Loudunois and Saintonge in fief against his son. In 1036 
Geoffrey Martel had to liberate William the Fat, on payment oi a 
heavy ransom, but the latter having died in 1038, and the second son 
of William the Great, Odo, duke of Gascony, having fallen in his turn 
at  the siege of Mauz& (March 10, 1039) Geoffrey made peace mith his 
father, and had his wiie's two sons recognized as dukes. He had 
interfered in the affairs of Maine, though without much result; for 
having sided against Gervais, bishop of Le Mans, who mas trying to 
make himself guardian of the young count of Maine, Hugh, he had 
been beaten and forced to make terms with Gervais in 1038. In 1040 
he succeeded his father in Anjou and was able to conquer Touraine 
(1044) and assert his authority over Maine (see h ~ o u ) .  He died 
at  Angers on Nov. 14, 1060. 

See Louis Halvhen. Le Comte' d'Aniou au XIe  sidcle ( 1 ~ 0 6 ) .  A 
summary biography is given by C6lestin Port, Dictionnaive 'historique, 
gdographique et biographique de )Maine-et-Loire (3 vols., Paris-Angers, 
1874-78), vol. ii., pp. 252-253, and a sketch of the wars by Kate 
Norgate, England under thc Angevin Kings ( 2  vols., 1887), vol. i. chs. 
iii. iv. 

GEOFFREY, surnamed PLANTAGENET (PLAKTEGENET) 
(1113-11 j ~ ) ,  count of Anjou, was the son of Count Fulk the 
lToung and of Eremburge (Arembourg) of La Flkche; he was 
born on Aug. 24, 1113. H e  is also called "le bel" or "the hand- 
some," and received the surname of Plantagenet from the habit 
which he  is said to  have had of wearing in his cap a sprig of 
broom ( g e l l i t ) .  H e  married (June 2 ,  1129) MatiIda, daughter 
of Henry  I of England, and widow of the emperor Henry V. 
H e  died on Sept. 7. 11 51. H e  had three sons: Henry Plantagenet 
( see  HEKRY 111, Geoffrey and William. See also AKJOC. 

GEOFFREY OF ~IOKMOUTH (d. 1154): bishop of St.  Asaph 
and creator of the  Arthurian legend, was born about the year 1100. 

I n  1129 Geoffrey appears a t  Oxford among the witnesses of an  
Osenel- charter. A first edition oi his Historia Britonzlm was in circu- 
lation by the year 1139, although the test which xx-e possess appears 
to date from 1147. This famous work professes to be a translation 
from a Celtic source; "a very old book in the British tongue" which 
\\'alter, archdeacon of Oxford, had brought from Brittany. There is 
nothing in the matter or the style of the Historia to preclude us irom 
supposing that Geoffrey drew partly upon confused traditions, partly 
on his o\vn powers of invention, and to a very slight degree upon the 
accepted authorities for early British history. The romancer achieved 
an immediate success. He obtained, about 1140, the archdeaconry of 
Llandaff "on account of his learning"; and in 1151 was promoted 
to the see of St. Asaph. 

Before his death the Historia Brilonzlnz had already become a 
model and a quarry ior poets and chroniclers. The list oi imitators 
begins mith Geoffrey Gaimar, the author oi the Estovie des Ettgles 
(c .  1147), and Wace, whose Rontan de Brut (11jj)  is partly a trans- 
lation and partly a free paraphrase of the Historia. In the next century 
the influence of Geoffrey appears in the Brut of Layamon, and in the 
rhyming English chronicle oi Robert of Gloucester. Among later 
historians who were deceived by the Historia Britonu~lz were Higden, 
Hardyng, Fabyan ( I  ~ I Z ) ,  Holinshed (1580) and John Milton. Still 
greater was the influence of Geoffrey upon Warner in Albion's England 
( I  j86), and Drayton in Polyolbion ( I G I ~ ) .  The Historia Britonum 
provided the material for the earliest English tragedy, Gorboduc 
(I j6 j) , the ~l l i r ror  for ilfagistrates (1587) ! and Shakespeare's Lear. 

But in the work of expanding and elaborating this theme the suc- 
cessors of Geoffrey went as far beyond him as he had gone beyond 
Nennius,; but he retains the credit due to the founder of a great school. 
For the development of the tradition see ARTHURIAK LEGESD. Oi the 
l z  books into which it is divided only three (Bks. IX, X, XI) are con- 
cerned with Arthur. Earlier in the x~ork,  however. we have the 
adventures of Brutus; of his follower Corineus, the vanquisher of the 
Cornish giant Goemagol (Gogmagog) ; oi Locrinus and his daughter 
Sabre (immortalized in Milton's C o n z ~ ~ s )  ; of Bladud the builder of 
Bath;  of Lear and his daughters; of the three pairs of brothers, 
Ferres and Porrex, Brennius and Belinus, Elidure and Peridure. The 
story of Vortigern and Rowena takes its final form in the Historia 
Britonz~nz; and Merlin makes his iirst appearance in the prelude to the 
.4rthur legend. Besides the Historia Britonunz Geoffrey is also credited 
with a Life o f  ~l.ler*lin composed in Latin verse. The authorship of 
this work has, however, been disputed, on the ground that the style 

- 0 Y  SAINT-HILAIRE 
is superior to that of the Historia. A minor composition, the Prophecies 
o f  ~Jferl in,  was written before 1136, and later incorporated with the 
Historia, of which it forms the seventh book. (H. LV. C. D.; X.) 

GEOFFREY OF PARIS (d. c. 1320), French chronicler, was  
probably the author of the  Clzro?zique me' tr iqz~e de  Plzilippe l e  
B e l ,  or C l ~ r o n i c p e  tyi.vne'e de  G e o g r o i  de  Paris. This  work,  which 
deals with the history of France from 1300 t o  1316, contains 
7.918 verses. Various short  historical poems have also been at-  
tributed to  Geoffrey, bu t  there is no certain information abou t  
either his life or his writings. 

GEOFFRIN, MARIE T H I ~ R ~ E ,  ne'e RODET (1699- 
1777):  a French~voman who played an  interesting pa r t  in French 
literary and artistic life, was born in Paris on June 2 ,  1699. She  
married, on July 19, 1713, Pierre F r a n ~ o i s  Geoffrin, a rich manu-  
facturer and lieutenant colonel of the  national guard,  who died 
in 1750. I t  was not  till 1748, when Rlme. Geoffrin was nearly 50, 
tha t  she became a power in Parisian society and started he r  two 
dinners a week, one on Monday for  artists, and one on TVednesday 
for her friends the encyclopaedists and other men o i  letters. She re- 
ceived many foreigners of distinction, Hume and Horace Walpole 
among others. U'alpole spent much time in her society before he was 
finally attached to Mme. de Deffand, and speaks of her in his letters 
as a model oi common sense. She adopted the pose oi  an old woman 
earlier than necessary, and her coquetry, if such it can be called, took 
the form of being mother and mentor to her guests, many of whom 
were indebted to her generosity ior substantial help. Although her 
aim appears to har-e been to have the Ettcyclop4die in conversation and 
action around her, her advanced views did not prevent her from ob- 
serving the forms of religion, and she was extremely displeased with 
any of her iriends who were so rash as to incur open disgrace. h de- 
voted Parisian, Mme. Geoffrin rarely left the city, so that her journey 
to Poland in 1766 to visit the king, Stanislas Poniatowski, whom she 
had kno~irn in his early days in Paris, was a great event in her liie. 
Mme. Geoffrin died in F r i s  on Oct. 6 ,  1777. 

GEOFFROY, ETIENNE FRANCOIS (1672-1 73 I ) ,  

French chemist. ~vhose  name is best known in connection with his 
tables of affinities ( tab les  des ~ a p p o r t s ) .  which h e  presented t o  t he  
French .\cademy in I 718 and I 720. Born in Paris on Feb,  13,  I 672, 
he  was first an apothecary and afterv-ard practised medicine. After 
studying a t  Rlontpellier he  accompanied Marshal Tallard on his 
embassy to  London in 1698 and thence traveled to  Holland and  
Italy.  Returning to  Paris he  became professor of chemistry a t  
the  Jardin du Roi  and of pharmacy and medicine a t  the  Collkge 
de  France, and dean of the  faculty of medicine. H e  died in Par is  
on Jan. 6. 1731. 

T h e  tables of affinities were lists, prepared b y  collating observa- 
tions on the actions of substances one upon another,  showing the  
varying degrees of affinity exhibited b y  analogous bodies for differ- 
ent  reagents. and they retained their vogue for t he  rest  of t he  cen- 
tury,  until displaced by the  profounder conceptions introduced 
by C. L.  Berthollet. Another of his papers dealt with the  delusions 
of the  philosopher's stone. but  nevertheless h e  believed t h a t  iron 
could be  artificially formed in the  combustion of vegetable mat ter .  

Geoffroy's Trac ta tus  de  . ~ z a t e r i n  ~tzedica,  published posthumously 
in I 741, "as long celebrated. 

His  brother CLAUDE JOSEPH, known as Geoffroy the  younger 
(1685-17j2). was also an  apothecary and chemist who, having a 
considerable knowledge of botany, devoted hiinself especially t o  
the study of the essential oils in plants. 

GEOFFROY SAINT-HILAIRE. ETIENNE ( I  7 7 2- 

1844 1 .  French naturalist whose law of compensation, or balancing 
of gron th. had much influence on contemporary thought.  n.as born 
a t  ~ t a m p e s ,  Seine-et-Oise, on April 15. 1772. H e  n a s  originally 
intended for the  church and studied natural philosophy under 
Ill. J. Brisson a t  the  Collkge de  Navarre in Paris. I n  I 788 h e  ob- 
tained a canonry of the  chapter of Ste. Croix a t  ~ t a m p e s ,  and  also 
a benefice. His preference. however. was for science, so he  took 
u p  residence a t  t he  College du Cardinal Lemoine in Paris,  where 
he  studied law and became the  pupil and friend of the  mineralogist 
abbe' R .  J. Haiiy. Taking his law degree in 1790. Geoffroy began 
medical studies under A. F. de Fourcroy a t  the  J a r d n  du R o i  and 
L. J. RI Daubenton a t  the College de  France. H i s  studies were 
interrupted in .lug. I 792 when H a u y  and all the  professors of t he  
Coll6ge du Cardinal Lemoine and of the College de  S a v a r r e  were 
arrested b y  the  revolutionists as priests. Geoffroy had some har-  
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rowing experiences when he attempted to save the lives of his pro- 
fessors. 

At the beginning of the winter of I 792 he returned to his studies 
in Paris, and in March of the following year Daubenton, through 
the interest of Bernardin de Saint Pierre, procured him the ofice 
of subkeeper and assistant demonstrator of the Cabinet d'Histoire 
Naturelle du Roi, vacant by the resignation of B. G. E. LacCpkde. 
By a law passed in June 1793, Geoffroy \?.as appointed one of the 
I 2 professors of the newly constituted MusCum Sational d'Histoire 
Naturelle. being assigned the chair of zoology. In  the same year 
he began a menagerie there. 

In  1794 through the introduction of A. H.  Tessier he entered 
into correspondence with Georges Cuvier. After Cuvier's appoint- 
ment as assistant a t  the hfusCum d'Histoire Naturelle, he and 
Geoffroy wrote five memoirs on natural history, one of which. on 
the classification of mammals, puts forward the idea of the sub- 
ordination of characters upon which Cuvier based his zoological 
system. 

It mas in a paper entitled "Histoire des Makis, ou singes de 
Madagascar." written in I 795, that Geoffroy first gave expression 
to his views on "the unity of organic composition." the influence 
of which is perceptible in all his subsequent writings; nature, he 
observes, has only one plan of construction, the same in principle, 
but varied in its accessory parts. 

I n  1798 Geoffroy nras chosen a member of the great scientific 
expedition to Egypt, and on the capitulation of Alexandria in 
Aug. 1801, he took part in resisting the claim made by the British 
general to the collections of the expedition. Early in Jan. 1802 
Geoffroy returned to his usual work in Paris. H e  was elected a 
member of the ricadCmie des Sciences in Sept. 1807 In March of 
the follo~ving year the emperor selected him to obtain collections 
from the museums of Portugal, and in the face of considerable op- 
position from the British he eventually was successful in retaining 
the collections permanently for France. In  1809, the year after 
his return to France, he was made professor of zoology at the 
Faculty of Sciences at  Paris, and from that period devoted him- 
self more exclusively than before to anatomical study. In 1818 
he published the first part of his celebrated Philosophie anntonz- 
i q z~e ,  the second volume of which, published in 1822, and subse- 
quent memoirs account for the formation of monstrosities on the 
principle of arrest of development, and of the attraction of similar 
parts. 

iVhen. in 1830, Geoffroy proceeded to apply to the invertebrates 
his views as to the unity of animal composition, he found a vigorous 
opponent in Georges Cuvier, and the discussion between them. 
continued up to the time of the death of the latter. soon attracted 
the attention of scientists throughout Europe. Geoffroy, a syn- 
thesist, contended, in accordance with his theory of unity of plan 
in organic composition, that all animals are formed of the same 
elements, in the same number, and with the same connections; 
homologous parts. however they differ in form and size, must re- 
main associated in the same invariable order. He held that if one 
organ takes on an excess of development, it is a t  the expense of 
some other part;  and he maintained that. since nature takes no 
sudden leaps, even organs that are superfluous in any given species, 
if they have played an important part in other species of the same 
family. are retained as rudiments testifying to the permanence of 
the general plan of creation. I t  was his conviction that, owing to 
the conditions of life, the same forms had not been perpetuated 
since the origin of all things, although it was not his belief that 
existing species are becoming modified. Cuvier. who was an ana- 
lytical observer of facts, admitted only the prevalence of "la~vs of 
coexistence" or "harmony" in animal organs, and maintained the 
absolute invariability of species. which he declared had been 
created with a regard to the circumstances in which they were 
placed, each organ contrived with a view to the function it had to 
fulfill, thus putting, in Geoifroy's consideration, the effect for the 
Lause. 

I n  July 1840 Geoffroy became blind. He resigned his chair a t  
the museum in 1841, and died at  Paris on June r 9,  i 8 4 4  

Geoffroy wrote: Catalogzie drs nzanzmifdres d u  ;llzisdunz Mational 
d fHis toire  AVa t~~re l l e  (1813), not quite completed; Philosophie anatonsi- 

qiie, vol. i! Des olTganes respiratoires (1818), and vol. ii, Des mon;\truos- 
ite's humaines (1822) ; SUY le principe de l'unite' de conzposition organique 
(1828) ; Principes de philosophie zoologique (1830) ; .Votions s y n t k i t i -  
ques, historiqurs r t  physiologiques de  philosop!zie naturrlle (18,38), and 
other works; also part of the Description dr  l 'Egypte  par La conzmission 
des sciences (1821-30); and, with Fride'ric Cuvier  (177.3-18.38), a 
vounrer brother of G. Cuvier. Histoire naturelle des nza?nnzifi.res, 4 vol. . ., 
(1820-42). 

See Vie,  t ravaux,  et (tortrine scientijique dJE t i enne  Geogroy  Saint -  
Hilaire, par son fils M .  Isidore G e o f r o y  Saint-Hilaire (1847), to which 
is appended a list of Geoffroy's works. 

GEOFFROY SAINT-HILAIRE, ISIDORE (180 5- 
1861). French zoologist. distinguished for his work on anatomical 
abnormalities in man and animals: was a son of the preceding, born 
on Dec. 16. 1805. at the Jardin des Plantes, Paris, where he spent 
most of his life. 

In 1824 he joined his father at  the MusCum d'aistoire Katurelle 
as assistant naturalist and after taking his M.D. in 1829 taught 
zoology at the AthCnCe from 1830 to 1833, The end of his first 
year's course \\.as interrupted by the outbreak of the July revolu- 
tion, with fighting close to the Jardin des Plantes in the street that 
bears his family name. He was elected a member of the XcadCmie 
des Sciences, Paris, in 1833. and in 1837 acted as deputy for his 
father at the FacultC des Sciences, Paris; the following year he 
was sent to Bordeaux to organize a similar faculty there. Subse- 
quently he became successively inspector of the Academy of Paris 
(1840);  professor at the museum (1841) ; a member of ihe royal 
council for public instruction (1845) ; and in 1850 professor of 
zoology in the Faculty of Sciences. Paris. 

He took an active interest in general natural history, teratology 
and applied zoology, and wrote numerous memoirs in various 
scientific publications. 

Geoffroy Saint-Hilaire died in Paris on Nov. IO! 1861. 
His more important works include Histoire ge'ne'uale et particl~lidre 

des ano~nal ies  dr  l'organisation chez I 'homme et les anilnaux, 3 vol. 
(1832) ; E.ssais de zoologie gdtzirale (1840) ; 17ie . . . d'Et ienne G e o f f r o y  
Saint-Hilairr (1847) ; and Histoire natuvelle ge'ne'rale des r ignes  organi- 
qu?,, j "01. (1854-60). 

Sre also R. Knox, Great Artists and Great Anatonzists (1852). 
(En. HE.) 

GEOGRAPHY (ARTICLES ON). The nature of geog- 
raphy as a discipline is discussed in GEOGRAPHY. which surveys the 
history of geographical exploration; the geographical theories of 
the ancients; the work of such pioneers of scientific geography as 
Humboldt and Ritter; the fields of professional specialization that 
have \\on general recognition, and the deviant theories. As GEOG- 
RAPHY explains. the scope of the subject is so broad that it  touches 
on many topics that constitute the core of other disciplines. Many 
articles written by specialists in these separate areas of study thus 
have implications of a geographic nature. 

In the articles on continents and their subdivisions. the degree 
of detail increases as the size of the area diminishes. For example. 
EUROPE in its section on physical geography lists the Paris basin 
as one of the natural areas; a section of FR.~NCE is devoted to the 
geography of the Paris basin; PARIS gives additional detail; and 
there are trro brief articles on SEINE, one referring to the political 
subdivision of northern France to which Paris belongs, the other 
referring to the Seine river, which forms a natural highway in 
Paris. 

The geographical areas of a general nature to which articles are 
devoted include ARCTIC, THE;  ANTARCTICA; PACIFIC ISLANDS; 
MELANESIA; POLYNESIA; etc. Articles on various oceans. moun- 
tains, rivers, lakes, marshes, grasslands, etc., offer additional per- 
spectives. 

The article NATURAL RESOURCES gives a world survey, in 
terms of natural regions, of vegetation, soil, animal products: 
water supply and minerals. This broad picture is supplemented 
by separate articles on major raw materials and industries. For ex- 
ample, the fishing industry, discussed in a subdivision of NATURAL 

RESOLTR~ES, is represented also by the article FISHERIES. Regional 
distribution of basic materials is analyzed in the articles on the 
continents as well as in such articles as PETROLEUM; IRON AND 

STEEL;  HEAT; COTTON; FORESTS AKD FORESTRY, etc. COM- 
MERCE. HISTORY OF ,  analyzes, largely in historical terms, the re- 
lationship between factors of geography and commerce. TRADE, 
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INTERNATIONAL emphasizes contemporary problems and data. 

ZOOGEOGRAPHY divides the world into zoological regions and . 
traces, in text and maps, the spread of animals throughout the 
world in the course of the evolutionary process. 

Population geography is discussed in the articles on nations, 
states, cities, etc.. and in POPULATION. I n  the fields of urban 
and settlement geography, articles of special interest are URBAN 

SOCIOLOGY ; CITY PLANNING ; REGIONAL PLANNING. 
:Inlong the articles that may be of interest to the student of 

military geography. in addition to the articles on wars. battles and 
campaigns, are MOUNTAIN WARFARE; INTELLIGENCE, MILITARY 

AND ~ O ~ E R K B I E ~ T A L  ; STRATEGY. 
&L~P surveys the history and techniques of map making, from 

the flat world of the ancients to the various types of cartographical 
projection now in use. The reader interest.ed in modern maps of 
distribution will find examples in such articles as: TRADE. INTER- 
XATIONAL: FOOD SUPPLY OF THE ~ ~ ' O R L D ;  CLIMATE AND CLIXATOL- 
OGY:  OCEAN .AND OCE.\SOGRAPHY; TIDES; TROPICAL STORM. 

Among the articles on various aspects of political geography are 
SPHERES OF INFLUENCE; MONROE DOCTRINE. THE;  LAKD RE- 
F O R X S .  

G ~ o r o L r ~ l c s  describes an application of political geography that 
is generally regarded by geographers as pseudoscientific. but has 
had a po\verful impact on the contemporary ~vorld. 

The science of ecology, which investigates the relationship of 
plants. animals and human beings to their environment. has made 
significant contributions to geography. These are discussed in 
E e o ~ o c u .  ANIMAL ; POPULATION ECOLOGY ; a section of PLASTS 

AND PLANT SCIENCE; and sections on human ecology in SOCIOLOGY 

and ANTHROPOLOGY. 
The relationship between geography and ethnology in various 

areas of the world is discussed in RACES OF ~IANKIKD.  A historical 
perspective on this subject is presented in MIGRATION, which traces 
the origin of the connection betbyeen various racial groups and the 
lands with which they are now identified. 

GEOGRAPHY is that field of learning in which the charac- 
teristics of particular places on the earth's surface are examined. 
I t  is concerned 1~-ith the arrangement oi  things and with the asso- 
ciations of things that distinguish one area from another. I t  is 
concerned l ~ i t h  the connections and movements bet\\-een areas. 
The face of the earth is made up of many difierent kinds of fea- 
tures. each the ~noinentary result of an ongoing process. A process 
is a sequence of changes. systematically related as in a chain of 
cause and efiect. There are physical and chemical processes de- 
veloping the iorms of the land surface, the shapes of the ocean 
basins. the differing characteristics of water and climate. There 
are biotic processes by which plants and animals spread over the 
earth in complex areal relation to the physical features and to each 
other. And there are economic, social and political processes by 
which mankind occupies the world's lands. 

As a result of all these processes the face of the earth is marked 
off into distincti\~e areas: geography seeks to interpret the signifi- 
cance of likenesses and differences among places in terms of causes 
and consequences. 

I n  ancient and mediaeval times geographers could do no more 
than identify and describe the features that gave distinctive char- 
acter to different countries. Writers of geography. to be sure, 
speculated regarding cause and effect processes. sometimes with 
amazing insight. They made the first attempts to measure things 
and to place them on maps. During the great age of exploration 
which began about 1500. the methods of mapping were greatly 
developed: the, continental outlines were plotted with ever- 
increasing accuracy; the rivers appeared in more and more detail; 
the positions of mountain ranges were established by survey rather 
than guesswork. Furnished 17-ith all these new data. geographers 
about the middle of the 18th century started to define broadly 
homogeneous regions in terms of physical make-up. or in what 
were conceived to he the inajor characteristic associations of 
plants and animals, or in terms of the economic liie, or in terms 
of the political organization of national territories. 

As man's understanding of the world increased, more and more 
attention was given to systematic studies; that is, to those features 

that nere  systematically related to each other because they were 
the result of a single process. Geography has sometimes been 
called the mother of sciences, since many fields of learning that  
started mith observations of the actual face of the earth turned to 
the study of specific processes wherever they might be located. 
These new disciplines were defined by the suhjects they investi- 
gated. Some of the processes a t  work on the surface of the earth, 
notably the physical and chemical ones, were reproduced under 
laboratory conditions where they could be examined in isolation 
from the environments of particular places. From these studies 
there resulted a great increase in the understanding of cause and 
effect relations. and numerous fundamental principles were formu- 
lated to describe the ideal or theoretical sequences of change. I n  
a similar way the biotic processes were examined under controlled 
conditions. and such important concepts were developed as those 
of evolution and natural selection. The social sciences, too, have 
sought to understand the theoretical sequences of economic. social 
and political change as these sequences were presumed to go on 
when isolated from the disturbing circumstances of actual places. 
Since the so-called cultural processes could not be isolated in labo- 
ratories, they were isolated symbolically by such phrases as "other 
things being equal." 

Modern geography starts with the understandings provided by 
the systematic sciences. Unlike these other fields, geography can- 
not be defined by its subject matter. for anything that is unevenly 
distributed over the surface of the earth can be examined profit- 
ably by geographical methods. Rather geography is a point of 
view. a system of procedures. I t  makes three kinds of contribu- 
tion to understanding: ( r ]  it extends the findings of the system- 
atic sciences by observing the differences between the theoretical 
operation of a process and the actual operation as modified by the 
conditions of the total environment of a particular place; ( 3 )  it 
provides a method of testing the validity of concepts developed 
by the sy~tematic  sciences; and ( 3 )  it provides a realistic analysis 
of the conditions of particular places and so aids in the clarifica- 
tion of the issues involved in all kinds of policy decisions. 

Obviously a large amount of geographic work is done by persons 
not identified professionally as geographers. Scholars in the vari- 
ous systematic fields do not fail to concern themselves with the 
applications of their theoretical understandings to the study of 
conditions in particular situations, and such applications usually 
involve geographic work. When an economist examines the eco- 
nomic conditions of a country and prescribes remedial measures 
designed to provide for more production. he is involved in part 
with the geographic point of view. 1Vhen a businessman studies 
the advantages or disadvantages of a specific location for his fac- 
tory or his retail store, or when he plans for the more efficient 
operation of a system of transportation or of a marketing organi- 
zation. he is working in part with geographic data. 

Professional geographers can offer certain concepts and methods 
derived from experience in the analysis of the significance of areal 
differences on the earth. They play a role similar to that of the 
proiessional historian. Rlany persons who are not historians write 
accounts of the sequences of events that are called history: but 
such persons would be severely criticized if they failed to make 
expert use of historical method. T'rofessional geographers encour- 
age nongeographers to apply geographic concepts and to make use 
of acceptable geographic method. but they condemn the inexpert 
use of concepts or method. Uniortunately much xvork of a geo- 
graphic nature is done by scholars in other fields. by businessmen 
and engineers, in a way that reveals an ignorance of the concepts 
of modern geography and that makes crude and imprecise use of 
geographic method. (P E. J.) 

PROGRESS OF GEOGRAPHIC EXPLORATION 

Exploration, in one form or another. has always been a major 
concern of geography. Geographic exploration was started long 
before the beginning of recorded history. As early as it n-as pos- 
sible to communicate ideas or experiences. some of these ideas 
must have been concerned with the nature of the face of the earth, 
the human habitat. Even if the purpose was to describe the char- 
acteristics and arrangement of hunting grounds, or the strange 
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things observed in distant lands, the result was geography of a 
sort. At first the chief effort ~vas  to gather and present facts about 
places: later the effort was organized around systems of facts, 
groups,of facts related to single processes. Geography was con- 
cerned also with the perfecting of methods for selecting and meas- 
uring facts. The first phases of this work have been completed: 
no part of the earth today can be said to be completely unknonn; 
in no part of a map can the cartographer safely draw pictures of 
Martian monsters or spouting whales. But kno17-ledge of places 
is a relati

v

e matter. There are vast areas of the earth that are 
not mapped precisely, and the characteristics of many areas are 
not sufficiently well known to provide a basis for making practical 
application of geography. The new exploration is no longer con- 
cerned nith continental outlines; rather it is concerned with filllng 
in those outlines with preclse detail relevant to the economic, so- 
cial, political or military problems ni th  which mankind is faced. 

MEDITERRANEAN REGION 

Geographic exploration, in so far as its record has been handed 
down as a part of the stream of occidental culture, had its be- 
ginnings in the Mediterranean. Even the names Europe, Asia and 
Africa were first applied to the three shores of the eastern Mediter- 
ranean. later to be extended as the geographic horizons were 
widened. 

E g y p t i a n s  a n d  Phoenicians.- The Egyptians had explored 
and conquered large tracts of land before the 14th century B.c., 

both south~vard up the Nile and northeast~vard to the borders of 
Assyria; but the first seagoing explorers seem to have been the 
Phoenicians. who made Sidon a commercial port as early as 1400 
B.C. and later raised Tyre tc equal fame. The merchant adven- 
turers of Tyre and Sidon explored the whole coast of the hlediter- 
ranean. founding the colony of Carthage before goo B.C. They 
and other colonizers on the shores of the Iberian peninsula sailed 
northward along the Atlantic coast, probably trading with Corn- 
wall for tin, and to the south. going far along the west coast of 
Airica. They certainly reached the Azores, because Carthaginian 
coins of the 4th century B.C. have been found on the island of 
Corvo. With the support of Egypt they traded also on the Red 
sea. reaching lands yielding gold and ivory: probably on the coast 
of Africa or Arabia. I t  is probable that they also reached India 
from the Red sea. Herodotus heard in Egypt that in the days of 
Ring Kicho (600 B.c.) a Phoenician fleet. sent from the Red sea 
southward along the African coast, had returned to Egypt by the 
Pillars of Hercules. Herodotus was the earliest of the Greek trav- 
ellers to give a full and trustworthy narrative of his peregrinations 
in Asia as far as Persia, in Egypt and North Africa, on the Black 
sea coasts as far as the Caucasus, and in Italy (c. 464-447 B.c.). 

Greeks.-The maritime trade of the Greek city-states and their 
colonies became more important than that of the Phoenicians soon 
after the jth century B.C. Greek ships sailed beyond the hlediter- 
ranean, opening up the Black sea on the east and the borders of 
the Atlantic on the west. Massilia (on the site of the modern 
Marseilles) was a colony of Greeks from Phocaea, and thence a 
voyage of great importance was made by Pytheas about 330 n.c. 
His own narrative is lost and the facts have to be gathered from 
references by Strabo 300 years later to criticisms of the voyage 
in lost books of the Greek geographers. Pytheas was probably 
the first navigator to fix the position of the lands he reached by 
crude astronomical observations, and he seems to have been a 
keen observer of places and people. He  coasted the Bay of Biscay 
and the east of Britain as far as Orkney, where he heard a report 
of Thule, a more northern land, and a confused hint qf the arctic 
region. On a later voyage he coasted along the east side of the 
Sort11 sea and probably entered the Baltic. During the same 
years the conquests of Alexander the Great opened to the Greek 
world a knowledge of the continent of Asia as far as the northern 
plain of India, and his general Kearchus conducted a fleet from the 
mouth of the Indus to the Persian gulf. This was the first voyage 
in the Indian ocean to be described in a manner comparable with 
the record of the land journey of Xenophon a century earlier, 
\?hen, after the death of Cyrus, he led the 10,000 from Mesopo- 
tamia across the plateau of Armenia to the Black sea. I n  the fol- 

lowing centuries the Ptolemies, Greek kings of Egypt, encouraged 
exploration, and about 115 B.C. Eudoxus of Cyzicus under their 
auspices explored the Arabian sea; he planned to circumnavigate 
Africa but could not get support for so daring a project. 

Romans.-The rise and extension of the Roman empire in- 
volved scouting expeditions before and surveys after the conquest 
of each province of the lands bordering on the Mzditerranean in 
Europe, Asia and Africa. Conquering generals described the tribes 
they subdued and the regions they occupied, and Julius Caesar 
won renown as a writer no less than as a fighter. Each province 
of the empire was bound to Rome by the causeways mhich still 
form the skeleton of the road map of Europe. Pliny and Seneca 
say that Xero (about A.D. 60) sent two centurions to follo~v up 
the Nile from Egypt, and they were stopped by great marshes, 
probably those of the Sudan. about 19" N. The practical advan- 
tages of discovery appealed to the Roman mentality more polyer- 
fully than did the abstract theories mhich fascinated the Greeks; 
for example. Hippalus. who, about A.D. 79, learned from the Arabs 
of the regular seasonal changes of the monsoons. made these \ ~ i n d s  
serve him as the means of establishing a trade route between the 
Red sea and India across the open ocean, whereas earlier naviga- 
tors had had to hug the coast. Trade along this route continued 
to develop, and a century later Pausanias makes it appear that di- 
rect communication had even been opened up with China. In  the 
time of Justinian (483-565) two Xestorian monks made the jour- 
ney from Constantinople overland to China and on their return in- 
troduced the first silk~vorms into the Mediterraneall lands. 

After the fall of the Roman empire and the incursion of bar- 
barians Erorn the north, a wave of Arab domination surged over 
the ;2siatic and African provinces and swept far into the southern 
peninsulas of Europe. The geographical learning of the Greeks 
and Romans enshrined in the writings of Ptolemy of Alexandria 
($. A.D. I jo) passed to the Arabs and was forgotten in Christian 
Europe! where the conception of the globe degenerated to that of 
a flat disk with Jerusalem at  the centre. The Arabs trading with 
India. China and the east coast of Africa acquired a sound kno~vl- 
edge of the Indian ocean and a fair idea of the interior of Africa 
before the year 1000. Among the wel l -kno~~n geographical writers 
of this period were Abu Zaid, Masudi) Istakhri and Idrisi. 

NORSEMEN 

Meanwhile the Norsemen from the fiords of Scandinavia were 
harrying the coasts of northern Europe and even making their way 
into the Mediterranean. Othar of Helgeland discovered the North 
cape and, rounding it, proceeded as far as the White sea in the 
middle of the 9th century. Later he visited the court of Alfred 
the Great, and it was the English king who first reduced to writing 
the discoveries of the earliest polar explorer and introduced to 
literature the midnight sun of the arctic summer. Late in the 9th 
century Iceland was colonized from Xor~vay; and in 982 Eric the 
Red. sailing westward, discovered Greenland; soon afterward his 
son Leif Ericsson, sailing thence to the south~vest, came on a new 
land; which he named Vinland, and was thus the first European to 
reach America. 

ASIAN AND AFRICAN LAND JOURNEYS 

The domination of central Asia from the Caspian to the Pacific 
by the Rlongol emperors made very long overland journeys prac- 
ticable at the close of the middle ages. and Venetian merchants had 
thus established contact with China before Alarco Polo set out in 
1 2 7 1  for Cambaluc (approximate site of modern Peking), the capi- 
tal of Kublai Khan. The story of his 17 years' sojourn in the far 
east and of his journeyings by land and sea in central Asia, China, 
the Alalay archipelago and India was the greatest work on travel 
of the middle ages, and for the first time i t  made the venerable 
ciyilization and the rich products of the orient fan1ilia.r to the peo- 
ple of Europe. Many of his statements were derided by con- 
temporaries. but his substantial veracity and remarkable poll-ers 
of observation have been vindicated by modern travellers and 
students. Missionaries, whose activity increased as that of the 
crusaders diminished, pushed far afield in Asia, and their records 
contain some grains of geographical value among a vast quantity 
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of superstitious and ignorant chaff. One only need be mentioned 
here, Friar Odoric of Pordenone. who. early in the 14th century, 
visited India, the Xlalay archipelago. China and Tibet, where he 
was the first European to enter Lhasa, not yet a forbidden city. 
A Moslem contemporary. Ibn Batuta. was the greatest of the Ara- 
bian travellers who left accounts of their journeys. Between 1325 
and 13j5 he explored Arabia and Persia and spent eight years in 
the service of the Rfogul ruler of Delhi. going on to China and the 
Malay archipelago. He also visited the East African coast as far 
south as hfombasa and Kil~va and crossed the desert from the 
Red sea to Syene on the Nile; finally he explored ]Vest Africa by 
land, reaching Timbuktu and the Kiger. 

Many travellers in the early part of the 15th century made 
notable journeys throughout the mainland of Asia and the eastern 
archipelago, impelled by the growing demand for the silks, spices 
and other vaIuable products of the tropics. From Spain Ruy 
Gonzalez de Clavijo journeyed to the court of Timur at Samar- 
kand: from Italy Nicolo de' Conti later in the century spent 2 5  

years in the far east, reaching China, Java and Sumatra. 

OPENING OF THE OCEANS 

Long voyages out of sight of land began in the 15th century 
after the use of the magnetic compass had become general. AS 

early as the 13th century portolano charts had been prepared to 
guide navigators from port to port. and they were quite accurate 
with regard to the Mediterranean coasts. But whereas latitude 
could be measured with fair accuracy by the use of the astrolabe. 
the measurement of longitude remained a matter of guess~+ork. 
The first voyages into the open oceans originated in Portugal and 
Spain. 

Portuguese.-A large amount of geographical data was col- 
lected in Portugal by Prince Henry the Savigator, and under his 
auspices the earliest great voyages were undertaken. The first ob- 
jective of the Portuguese was the exploration of the .African coast, 
with the hope that eventually a n a y  would be found to reach India 
by sea. The Azores. 800 mi. out in the open Atlantic. were redis- 
covered and settled in 1432. while successive expeditions stimu- 
lated by the prlnce crept by degrees along the Sahara coast to the 
fertile lands beyond; in 1462, after his death, they reached Sierra 
Leone and a fen- years later explored the whole Guinea coast. 
Then discovery became rapid. In  1481 the equator mas crossed, 
in 1482 Diogo Cam passed the mouth of the Congo. and in 1488 
Bartholomeu Diaz de Novaes, by a splendid effort, fetched a wide 
sweep far out of sight of land and reached Mossel bay. In re- 
turning he saw the southern point of Africa and named the Cape 
of Storms. This was the greatest landmark in the history of ex- 
ploration. The King of Portugal, seeing the wealth of the Indies 
within his grasp. changed the name to Cape of Good Hope, and 
Vasco da Gama (q.w.) realized the hope in 1498 by sailing round 
the cape to the Arab port of hlombasa, whence with the aid of 
local pilots he reached India and fulfilled the dream of ages. Luis 
de Canloens. uho himself made the voyage half a century later, 
celebrated the achievement in his epic poem, the Lusiads. 

Spanish.-Paolo del Pozzo Toscanelli as early as 1474 had 
pointed out from Ptolemy's maps that the east coast of Asia might 
be reached more easily by sailing due west than by going south and 
then east and north. Christopher Columbus, a native of Genoa 
~ i h o  had much experience of navigating the Atlantic and had salled 
to Iceland, became possesed with the idea of making this voyage. 
He spent many years in the endeavour to find a patron, and in 
1492 had almost persuaded the king of England and the king of 
Spain to embark on the enterprise; the king of England hesitated 
the longer, and Columbus with Spanish ships made an easy passage 
from the Azores to the islands which he named the JVest Ind~es. 
Following a suggestion of the pope. a meridian line running north 
and south through the middle of the Atlantic was fixed by treaty 
betaeen Spain and Portugal, the former country agreeing to re- 
strict exploration to the nestern hemisphere so marked out and the 
latter country to the eastern hemisphere. Columbus, after other 
voyages to the \.Vest Indies. died in I jo6 in the belief that he had 
reached the islands off the coast of Asia. 

The merchants of Bristol had often sent their ships several 

~veeks' sail to the westward into the Atlantic in search of legendary 
islands; in 1497 John Cabot. no doubt inspired by the success of 
Columbus. persevered until he found the coast of Labrador and 
Ke~~foundland ,  thus repeating the old Korse discovery of S o r t h  
America and. though the quest was not then pursued. pegging out 
a claim to England's oldest colony. The companions of Columbus 
continued to cruise among the West Indies and quickly traced out 
the shores of the Spanish Main to the south. and the limits of the 
Caribbean sea to nest  and north. In  I 513 Vasco Sufiez de Balboa 
caught the first glimpse of an inaccessible ocean to the west from 
"a peak in Darien" and recognized that Asia was still far off. I n  
1500 \7cente Pinz6n. sent from Spain to explore the coast south- 
ward from the Orinoco. first sighted land near Pernambuco and, 
following it northward round Cape Siio Roque, discovered the 
mouth of the Amazon. His shipmate Amerigo Vespucci. a clever 
man ~ h o  took part in several voyages of discovery, described this 
voyage, and by a curious chance his Christian name in its latinized 
form was attached forever to the continents of America. By mak- 
ing a westward sweep in a voyage to the Cape of Good Hope, Pedro 
Alvares Cabral lit on the coast of Brazil in the sarne year. The 
Spaniards. realizing that America was a solid obstacle between 
Europe and Asia. pushed for~vard to discover a passage to the 
south. In 151 j Juan Diaz de Solis reached the Rio de la Plata, 
which seemed to offer a way through. Five years later Ferdinand 
Magellan showed that it was only an estuary, and, proceeding 
southward. he found and passed through t.he tortuous strait which 
bears his name, so piercing the harrier of America. Persevering 
in face of every difficulty which could befall an explorer; he pushed 
on across the incredible breadth of the Pacific. Although he met 
his death in the Philippine Islands in I j z ~ ,  his ship the "\-ittoria" 

'1vors re- under Juan Sebastian del Cano with a handful of surv' 
turned to Spain in I j 2 2  by the Cape of Good Hope after the first 
circumnavigation. Among his rewards Del Cano received the 
world as his crest with the proud motto Prinzl~s circzlmdedisti me. 

Voyages b y  O t h e r  Europeans.-The Spanish and Portuguese 
between them soon completed the rough outlines of Africa and the 
two Americas. But the 16th century saw their maritime power 
challenged by the enterprise of France. England and the ii'ether- 
lands, whose sailors disregarded alike papal bulls and private agree- 
ments between Spain and Portugal. These other Europeans estab- 
lished their claim to a share in the new world and in the sea routes 
to the east. French fishermen fo l lo~~ing  in the track of Cabot 
early began to frequent the Grand Banks of S e ~ ~ ~ f o u n d l a n d .  and 
the king of France in 1524 sent out Giovanni da Verrazano, a 
Florentine. who explored the coast of North America between the 
lands discovered by Cabot in the north and by the Spaniards in the 
south. H e  found no way through, and ten years later a French 
expedition under Jacques Cartier set out to search the Gulf of St. 
Lawrence for a way to the far east. In a second voyage in I 53 j 
Cartier ascended the St. Lawrence to the present site of Montreal 
and, although only the name of Lachine Rapids remains of this 
attempt to reach China that way, he spent two years in the effort 
to start the French colony of Canada. 

Queen Elizabeth I saTv a wave of enthusiasm for discovery 
sweep over England, rousing sailors. soldiers. merchants. parsons, 
philosophers. poets and politicians to vie with each other in pro- 
moting expeditions overseas for the glory of their country and 
their own fame and profit. The gallants of the court were ever 
ready to command the expeditions for which the shrewd City mer- 
chants found the means. while quiet scholars like Richard Hakluyt 
promoted the work by recording the great deeds of earlier as well 
as contemporary adventurers. Hakluyt's Pi*i~zcipal ?;ui'igaiio~zs, 
first published in 1589, is to this day delightful reading. and. sup- 
plemented by Hnklz~ytus  Posthziraus or Pzlrchns His  Pilyri~nes,  
published in 162;. forms the only record of many great expedi- 
tions. On the continent similar compilations such as those of the 
Italian Gian Battista Ramusio ( I  583-1613) and the splendidly il- 
lustrated Dutch volumes of Theodorus de Bry ( I  jgo-1634) played 
a similar stimulating part. In  England as elsewhere at  first the 
object was to find a westward route to lhe far east. Richard Chan- 
cellor tried for a northeast passage, and though he got no farther 
than the White sea he \ ~ e n t  on by land to hloscow and opened up  
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covered more than 140' of latitude. On retiring to Hawaii for 
the winter Cook mas killed by natives in 1779% but Edward Clarke, 
his second in command spent another season in the effort to pene- 
trate the Arctic ocean from Bering strait; he returned to England 
in 1780. 

Cook's voyage around the antarctic continent was supplemented 
by a great Russian expedition under Fabian von Bellingshausen in 
1819-21, and by a group of hardy American and British sealers 
in the first third of the 19th century, chief among them James 
Weddell, who in 1823 reached 74" I;' S in the sea named after 
him. and John Biscoe, who in 1831-32 made a complete circum- 
navigation, discovering the most southerly land so far known. 

Port Jackson, the present Sydney. was founded as the first set- 
tlement in Australia in 1788, and the coasts were explored by such 
daring boat travellers as Matthew Flinders and George Bass, the 
latter proving that Tasmania was an island in 1798. Cook was 
followed on the west coast of North America in 1792-94 by 
George Vancouver. who extended northward from Cape blendo- 
cino the work of Spanish explorers and made exact surveys along 
the coast. The French expedition of J .  F. de Galaup. comte de 
la PCrouse, in two ships spent the years 1785 to 1788 in crossing 
and recrossing the widest part of the Pacific; the expedition never 
returned, and many efforts were made to discover its fate. the 
most extensive being that made by J. A. Bruni d'Entrecasteaux in 
= 791-93. 

COMPLETING THE CONTINENTAL OUTLINES 

The 18th century saw the completion of the great task of out- 
lining the continental shores. Even those of the Arctic sea had 
been traced out by Russian travellers such as Vitus Beringjby 
birth a Dane), Simon Dezhneff and T. Chelyuskin, whose name 
remains on the most northerly cape of the old norld. The Span- 
iards had made known the broad lines of the geography of South 
America, Central America and the southern part of North Amer- 
ica, the central and northern portions of v~hich had been pene- 
trated in all directions by French and British pioneers. The in- 
terior of Australia remained totally unknown, as were the arctic 
regions north of 80" K. and the antarctic south of the polar circle. 
In  the old n orld Asia had been traversed in all directions, although 
large areas remained unvisited between the trade routes and the 
tracks of explorers. China was mapped by Jesuit missionaries in 
tlie early years of the century, and the accurate mapping of India 
was under way before its close. Africa was the least known of the 
continents. and the French geographer J. B. B. d'Anville, despair- 
ing of reconciling the conflicting accounts drawn from tradition 
and the stories of Arab traders, who had undoubtedly penetrated 
far into the interior. swept the map clear of all features which had 
not been seen by European travellers and left a blank of "unex- 
plored territory" within the coast line from Morocco and Abyssinia 
on the north to Cape Colony and Natal on the south. James 
Bruce explored the Blue Nile from its source in Abyssinia to its 
junction with the White Xile, and before his death a strong effort 
was made in England by the founding of the African association, 
which enabled John Ledyard to make a great journey across the 
Sudan from east to west and Mungo Park to trace much of the 
course of the Niger. Scientific geography was powerfully ad- 
vanced by the measurement of arcs of the meridian near Quito on 
the equator by a French commission under C. M. de la Condamine 
in I 735-43 and another in Lapland under P. L. M. de Maupertuis 
in 1736. 

THE ARCTIC 

Only a few outstanding expeditions to the arctic in the 19th 
and 20th centuries can be mentioned among the hundreds that 
carried out important work in that area. Sir John Ross in 1818 
reached the mouth of Smith sound beyond Baffin bay, and. seeking 
a northwest passage, his nephew James Clark Ross reached the 
north magnetic pole on Boothia peninsula in 1831. Sir John 
Franklin set out in 1845. lured by the fatal fascination of the pas- 
sage, and when he .failed to return there began the rush of arctic 
exploration known as the Franklin search. Out of much that was 
weak, foolish and incompetent in direction there arose in execu- 

tion heroes and geniuses such as Sir Francis Leopold M7Clintock, 
~ v h o  developed the method of man-hauled sledging and stood out 
among those who explored the coasts and channels of the arctic 
archipelago. Americans wed with British In the search, and a high 
place must be given to Elisha Rent Kane. who in 1853 pushed 
through Smith sound. some of his parties reaching 80" N.  I n  
1873 Karl Weyprecht and Julius Payer on an Austrian expedition 
discovered Franz Josef Land. I n  187; the last of the old- 
fashioned British naval polar expeditions in t ~ v o  ships with hun- 
dreds of men u7as sent out under Sir George Nares to reach the 
north pole. I t  failed to get through Smith sound but Albert H. 
hlarkham in a sledge journey pushed on to 83" 20' N. I n  1878 
Baron X. A. E. h'ordenskiold in the Swedish ship "Vega" made 
the long-sought northeast passage along the coast of Siberia and 
circumnavigated Europe and Asia. In  1882 a series of circum- 
polar stations for scientific observations was set up by interna- 
tional agreement; the honour of occupying the most northerly 
point fell to the United States expedition under A. W. Greely, and 
from his base J. B Lockwood got to 83" 24' N. Fridtjof hTansen 
in 1888 crossed the interior of Greenland for the first time. and 
by travelling on skis and inventing new devices for camping and 
cooking revolutionized polar travel Five years later by a still 
more daring and original plan he drifted in the "Fram" across the 
Arctic sea and got to 86" 14' K. In 1903-06 Roald Amundsen, 
another Xorvegian in the "Gjoa" was the first to carry a ship 
through the half-forgotten northnest passage. Invaluable work 
was done by American. Iralian, British and especially Danish 
explorers, including Mylius Erichsen, Knud Rasmussen and Lauge 
Knoch in northern Greenland. Robert E.  Peary, who had been 
engaged in polar exploration since 1885, was the first to reach the 
north pole in 1909. During the 1920s the first air flights to the 
pole were made. In 1926 Richard E. Byrd flew to the pole from 
Spitsbergen and returned rhere. A few days later Roald hmund- 
sen and Lincoln Ellsu70rth with the ltalian pilot Umberto Sobile 
flew in the dirigible "Norge" from Spitsbergen across the pole 
to Alaska. After World War I1 numerous weather stations were 
established permanently in the arctic regions. and flights to the vi- 
cinity of the pole occurred frequently. (See also ARCTIC RE- 
GIONS.) 

ANTARCTIC EXPLORATION 

The antarctic regions a e r e  explored for the last time by sailing 
ships by three expeditions In the period between 1838 and 1843. 
I t  seems probable that the first to sight the coast of the antarctic 
continent \iTas an expedition under the command of the U.S. naval 
officer Charles Wilkes, in 1840. A French expedition under J. S. C. 
Dumont d'Urville also sighted land at about the same time in the 
sector south of Australia. A year later a British expedition under 
James Clark Ross discovered the south-running coast of Victoria 
Land. with its t n o  great volcanoes, Erebus and Terror, and the 
great ice barrier that bears his name. The antarctic seas remained 
largely unvisited, except for a souihward dash by the "Challenger" 
in 1874, until Scottish and Norwegian ahalers went in search of 
ne;v whaling grounds in 1892-9 j. Scientific expeditions equipped 
mainly by private enterprise, under the inspiration of the Inter- 
national Geographical congress of 189j, went out from Belgium 
under Adrien de Gerlache in 1897. spending the antarctic night 
for the first time drifting in the pack ice south of South America; 
and from London under C. E. Borchgrevink in the "Southern 
Cross," spending the winter upon the antarctic continent for the 
first time in 1898-99. These were succeeded by four simultaneous 
and purely scientific expeditions in 19o1-34. The British national 
expedition in the "Discovery," under Robert F. Scott of the royal 
navy, initiated antarctic sledging, taking advantage of Sansen's 
methods, and pene~rated far into the frozen continent. The Ger- 
man expedition under Erich von Drygalski in the "Gauss," the 
Swedish expedition under Otto Nordenskjold in the "Antarctic" 
and the private Scottish national expedition under W. S. Bruce 
in the "Scotia" were all commanded by men of science and did 
much valuable scientific work. 

In  1907-09 Ernest H. ShacMeton in a private expedition in the 
"Nimrod" succeeded, by the innovation of using ponies for trans- 



GEOGRAPHY 
port. in getting to within 97 geographical miles of the south pole 
and turned only because his provisions were exhausted, while other 
parties climbed Mt.  Erebus and reached the magnetic pole. On 
Jan. 18. 1912. Scott in the great "Terra Nova" expedition suc- 
ceeded in reaching the pole by Shackleton's route only to find that 
he had been anticipated by a month (Dec. 14, 1911) by Roald 
Amundsen, who had made a dash on skis with dog sledges from a 
more easterly base. Meanwhile an Australian expedition under 
Douglas blawson. with J. K. Davis in command of the "Aurora," 
explored a great stretch of coast from George V Coast to Queen 
Mary Coast and penetrated far into the icy interior. 

After the addition of air flights and air photography to the 
techniques of exploration, the antarctic continent was revisited 
and its character became better known. Among the numerous 
expeditions sent out for scientific purposes after 1920, the three 
expeditions under the command of Richard E. Byrd were espe- 
cially important. The basic purpose was to gather climatic data, 
to increase the knowledge of antarctic geology and to complete 
the mapping of the coast line. The first expedition of 1928-30 
was followed by a second in 1933-3 j.  A vast amount of meteor- 
ological data mas gathered, and the coast-line mapping mas con- 
siderably advanced. A third expedition in 1939-41 established two 
bases on opposite sides of the continent and carried out numerous 
exploratory flights back and forth between these bases. The Brit- 
ish Graham Land expedition of 1934-37 also brought back im- 
portant new maps and observations. (See also ANTARCTIC RE- 

INNER ASIA 

I n  Asia three great areas remained practically unexplored well 
into the 19th century. These were Arabia, the mountains and 
tablelands north and east of India and the deserts of central Asia 
beyond them. The northern half of Arabia was traversed in many 
directions by European travellers, prominent among them W. G. 
Palgrave in the middle of the century. followed by Charles 
Doughty, Wilfrid Scarven Blunt, C. Huber, Gertrude Bell and 
T. E. Lawrence. To  the north of India the great effort was to 
penetrate the Himalayas and explore Tibet. Most of the work 
was done by officers of the survey of India, such as George Ever- 
est, Sir Richard and Henry Strachey and H.  H. Godwln-Austen. 
Private explorers also had their part : foremost among them were 
the French missionaries fivariste Huc and Joseph Gabet, who 
reached Lhasa irom China in an expedition of 1844-46; the great 
botanist Joseph D Hooker, who explored Sikkim in 1848-49; 
mountaineers, including the three brothers Hermann, Adolf and 
Robert von Schlagintueit in 1854-57, W. M. (later Baron) Con- 
way. Douglas Freshfield, the duke of the Abruzzi, F. de Filippi, 
\Villiam Hunter Workman and Fanny Bullock Workman. Finally 
the many attempts to climb the world's highest mountain, Mt. 
Everest, culminated in the successful British expedition under 
John Hunt in 1953. 

In  central Asia north of the great plateau Russian travellers 
visited the khanates of Bokhara and Samarkand, and many scien- 
tific expeditions ranged the vast spaces. Chief anivng them were 
those o i  Xikolai Prjevalsky, ~ i ~ h o  b e h e e n  1870 and 188 j traversed 
nearly the whole breadth of the continent and defined the great 
system of internal drainage and its mountain rampart. His work 
was supplemented and extended by many of his countrymen and 
in a high degree by the Swedish scholar Sven Hedin from 1894 
onward. Francis Younghusband and other British officers made 
great journeys in the deserts of Gobi and Takla hlakan. and the 
remains of ancient cities attracted the archaeological survey of 
India, for which Xurel Stein made important journeys. Of great 
significance in the history of Cnited States geography was the ex- 
pedition of 1903 to central Asia under the leadership of Raphael 
Pumpelly, in which such outstanding scholars as William Morris 
Davis and Ellsworth Huntington took part. 

AFRICA 

Africa had been left a t  the end of the 18th century with the 
map of its interior a blank, the loner course of the h-ile, the mid- 
dle of the Xiger and the mouths of the Congo and Za~nbezi re- 

maining as openings to the mysteries of the interior. The Kiger 
~vas traced to its mouth at  an early date. and between 1822 and 
1827 Dixon Denham and Hugh Clapperton made difficult journeys 
in the Sahara and Sudan and discovered Lake Chad for the Afri- 
can association. In  1849 David Livingstone, the greatest of all 
African travellers, began his missionary journeys from Cape Col- 
ony and explored the Kalahari desert, discovering the salt Lake 
Ngami. Convinced that mission work was of little use until the 
continent \%as opened up, he spent the rest of his life in settling 
the puzzling hydrography of central Africa. He traced the course 
of the Zambezi by 18jg. Later he pushed his way northward, dis- 
covering Lake hTyasa and exploring Lake Tanganyika, and at  the 
time of his death in 1873 he was intently following the northward- 
flowing Lualaba in the hope that it would prove to be the ultimate 
source of the Nile. The Nile problem, under the encouragement 
of the Royal Geographical society, attracted many scientific and 
adventurous explorers. Richard Burton and J. H. Speke in 1858 
discovered the vast Victoria Nyanza (Lake Victoria) on the high 
plateau under the equator, collecting the headwaters which issued 
from it as the White Nile; and pushing southward they reached 
Lake Tanganyika in the great rift  which cleaves Africa from north 
to south. In 1864 Samuel Baker, exploring the Sudan, discovered 
the Albert Nyanza, another feeder of the Xile. Details of the 
geography of the Sudan were worked out by scientific men 
such as Gerhard Rohlfs, Georg Schweinfurth and IVilhelm Junker 
between 1860 and 187 5. H.  M. Stanley, a newspaper correspond- 
ent ~vho had been sent out by the New York Herald to "find 
Livingstone" in 1871, found also that he himself was a born ex- 
plorer, and in a magnificent journey lasting from 1874 to 1877 
he crossed Africa from east to west, proving that Livingstone's 
Lualaba ran not to the Nile but to the Congo and following that 
huge equatorial river to the sea. The formation of the Congo 
Free State under the king of the Belgians led to the rapid ex- 
ploration of the Congo basin, largely by Belgian officers, and the 
launching of a German colonial policy in 1884 brought many Ger- 
man explorers and men of science into eastern and western Africa. 
In  the extension of spheres of influence most of the geographical 
problems of the once dark continent were solved before the end 
of the century, French officers (Gen. Louis Lyautey prominent 
among them) completing our knowledge of the western Sahara 
and Sudan. 

AUSTRALIA 

Australia was almost completely explored by white settlers un- 
der their own governments w~thin the 19th century. Matthew 
Flinders was the first to sail round Australia, the coast of which he 
laid down in 1801-03. The eastern mountain chain shut off the 
first settlers in New South Wales from the west. but when the 
range was crossed rivers were found flowing inland and a vague 
theory of a great inland sea attracted explorers. John Oxley 
traced part of the Lachlan river in 1816, the fine pastures of the 
Darling Downs were discovered in 1827, and the Murray river was 
followed to the sea in 1829-30. The search for new pastures was 
the main motive for discovery until after 1850, when prospective 
new gold fields became a rival lure. The formation of the Saan  
River Settlement in 1834 and of Adelaide in 1836 gave new points 
of attack on the interior, and in 1840 E. J. Eyre travelled on foot 
round the shore of the Great Australian Bight which separated 
them. In 1844 Ludwig Leichhardt made a splendid journey of 
3.000 mi. across tropical Australia from east to west, including 
the southern shore of the Gulf of Carpentaria, and in the following 
year Charles Sturt, leaving the east coast farther south, penetrated 
to the very centre of the continent. John IhlcDouall Stuart suc- 
ceeded in crossing the continent from south to north in 1862 after 
two abortive attempts. and his route was afterward followed by 
an overland telegraph line. I n  1861 Robert O'Hara Burke and 
N'illiam John Wills crossed the continent with the aid of camels 
but perished on the return, a calamity which drew many expedi- 
tions into the wilderness to learn their fate. From 1874 for more 
than 30 years Western Australia was the scene of exploration in 
search of pasture arid of gold, beginning with the journeys of 
John Forrest, A. C. and F. J. Gregory, P. E. Warburton and 
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Ernest Giles and culminating in the great 5.000-mi. march of 
David Carnegie in 1895. Journeys of pure scientific research were 
also made, foremost among them those of Bald~vin Spencer. 

(H,  R. 111.; P. E .  J.) 

THE AMERICAS 

The geographic exploration of the Americas. which resulted in 
the filling in of the continental outlines with information about 
the rivers, the mountains, the climate and vegetation and the 
native peoples. was for the most part carried out by missionaries, 
gold seekers, fur trappers and adventurers. In any case. they 
were mostly persons who did not write books. As a result the 
history of geographic exploration usually omits reference to the 
Americas. Yet the bnti,deiras of Brazil. those bands of explorers 
that visited the remotest parts of the interior of South America 
during the 16th and 17th centuries. and the Spanish expeditions 
that pushed out from the chief centres of colonial settlement into 
the unknown. seeking Indians to Christianize or gold to carry 
back home or good land to settle on-all these were also explorers 
who gradually reduced the areas on maps that had to be labelled 
"unknovn." Francisco de Orellana, the Spaniard who was the 
first European to travel the length of the Amazon, deserves as 
much of a place among the world's explorers as is accorded to the 
discoverers of the M e  sources. In North America. the first Euro- 
peans to push across the great interior were Spanish missionaries 
in the south\i,est and French missionaries and fur trappers in the 
east and north. There \\-ere many pioneers from the English col- 
onies along the eastern seaboard who pushed \vestward. Some of 
these, such as Daniel Boone, are well known! but there were many 
others whose names are not recorded. 

After the L-nited States had acquired a vast territory west of 
the LIississippi as a result of the Louisiana Purchase of 1803, a 
number of exploring parties and surveys were dispatched to report 
on conditions in the area between the settled part of the country 
and the Pacific coast. Some of these expeditions were sent out 
by the army. some by such civilian agencies of the government as 
the geographical and geological survey. One of the earliest of 
these was the expedition headed by hleriwether Lewis and IYilliam 
Clark, TT-hich reached the mouth of the Columbia river in 1805. 
Other exploring parties were headed by Zebulon Pike. John C. 
Frimont and Stephen H. Long. In 18 78 John IVesley Powell. who 
in 1669 had been the first European to descend the Colorado river 
through the Grand canyon. published a report on the arid region 
of western United States, the result of many years of painstaking 
geographical work. He was perhaps the last of the explorers and 
also the first of the field men who undertook to prepare inventories 
of the quality and potential uses of the land. 

DEVELOPMENT O F  GEOGRAPHIC CONCEPTS 

During all the centuries when geography mas chiefly concerned 
with the expioratlon of unknown areas and nith the plotting of 
continental outlines, geography as a field of scholarship was de- 
veloping slorvly. Attention was dlrected at first to the nature of 
the observable features that gave distinctive character to partlcu- 
lar countries. From the Greeks on, honever geographers hdve 
been seeklng for more precise ways of measuring things and for 
plotting them on maps Over the centuries many concepts regard- 
ing the purposes and methods of geography have been formulated, 
tested. reformulated or abandoned. 

Geographic Ideas of t h e  Greeks.-The stream of geographic 
ideas that permeates the nestern norld had its origin in the nrit- 
ings of the early Greeks. The Homeric poems Include a strange 
mixture of fact and fancy concerning the lands and peoples of the 
Aegean area However, it is Thales of, Miletus (640-j46 B c , )  
who is commonly recognized as the first Greek geographer. Dur- 
ing a vislt to Egypt Thales became acquainted 1~1th the practices 
of abstract geometry as developed in that country for the measure- 
ment of land and he introduced the geometry of lines to Greek 
thought. His disciple Anaxlmander (611-c. 547  B c.) made a map 
of the world based on iriformation obtained from sailors in 
M~letus,  

One of the fundamental problems with which the Greek geog- 

raphers wrestled was the form and size of the earth. Before the 
time of Homer (goo B.c.) the earth had been conceived as a flat 
disk surrounded by the river Oceanus. Anaximander offered the 
concept of the earth as a cylindrical mass suspended in a spherical 
universe. I t  was .-\ristotle. however, n h o  first demonqtrated the 
sphericity of the earth by noting: ( I )  that all matter tended to 
fall together toward a common centre; ( 2 )  that the earth threw a 
circular shadow on the moon during an eclipse: and (3) that as one 
travelled from north to south familiar stars disappeared and new 
ones came above the horizon. 

Eratosthenes of Alexandria (c. 276-6. 194 B.c.) calculated the 
circumference of the earth. H e  learned of a deep well locqted a t  
Syene (now Aswan) in Egypt nhich was completely illuminated 
by the sun at the summer solstice. Assuming this place to be on 
the tropic. and assuming Alexandria to be directly north of Syene, 
he measured the zenith distance of the sun at the latter place a t  
the solstice. Reckoning the distance between the two places to 
be about j O O  geographical miles, he arrived at  a figure for the 
whole circumference of the earth which was remarkably close to 
the figure which is known to be correct. 

The G'reek geographers. like most of the Greek philosophers, 
were great believers in the concept of symmetry Herodotus (c. 
484-42 j B.c.), rvho was both a geographer and a historian. held to 
the view that the inhabitable lands were not circular, but were 
longer from east to west than they were broad from north to south. 
from which is derived the modern designation of longitude and 
latitude. H e  followed the principle of symmetry to fill in the ar- 
rangement of lands and the courses of rivers beyond the limits 
reached by explorers. H e  insisted that the Nile must flo~il from 
nest to east before turning north in order to balance the Danube. 
nhich flows from west to east before turning south. H e  also named 
the three continents that border the eastern Mediterranean : on the 
northern side. Europe; on the eastern side. Asia; and on the south- 
ern side, Africa. The geographical and historical ideas that He- 
rodotus accumulated nere derived from the critical examination 
of a vast number of documents and also from extensive and ardu- 
ous travels and field observations. 

The first geographer to divide the surface of the earth into zones 
based on latitude (kno\vn as klimatn) was Parmenides (c. 450 
B.C ).  He conceived of a torrid zone nhich mas too hot to be in- 
habitable. two frigid zones that lvere too cold, and two inter- 
mediate temperate zones ~vhich constituted the inhabitable earth. 
Aristotle developed the idea of zones of climate and defined the 
temperate zone as extending from the tropics to the polar circle. 
Purely on the basis of theory he assumed the existence of a south- 
temperate zone corresponding to the known world of the Greeks. 
He, too, believed that the torrid zone was too hot to  be inhabitable 
and that people ~ v h o  lived too close to the equator had been burned 
black by the sun. 

The word "geography" was probably first used by Eratosthenes. 
The writing of geography, under whatever name. was greatly stim- 
ulated by the expansion of Greek culture, partly through the estab- 
lishment of colonies of Greeks around the coasts of the Mediter- 
ranean and the Black sea. and partly through the conquests of 
Alexander the Great. who extended Greek horizons eastnard to 
India. 

Ideas of t h e  Romans.-Unlike the Greeks, the Romans ~vere  
primarily concerned with practical questions. The first of the en- 
cyclopaedic descriptive ~vorks dealing with the geography of coun- 
tries came from the Roman geographers. The one whose TI-orks 
are best known is Strabo (c. 64 B.c.-A.D. -10). His I 7 volumes de- 
scribing the whole of the knomn world, and supported in consider- 
able part by his own field observations. are like a handbook for the 
guidance of military commanders or public administrators. This 
work set a pattern for encyclopaedic geographic writing nhich has 
been follou7ed ever since. 

Claudius Ptolemaeus, known as Ptolemy. was a mathematician, 
astronomer and geographer who lived in Alexandria between A D. 

1 2  j and 141 or I 51. In his great work on geography (c. I jo-160) 
he brought together the results of Greek geographical learning. 
He attempted to provide the data on latitude and longitude by 
which maps might be constructed, but unfortunately he discarded 
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the estimate of the earth's circumference made by Eratosthenes 
in favour of a much less accurate one offered by another Greek 
geographer. He adopted a suggestion of Hipparchus that the 
equator be divided into 360 parts (later known as degrees). 
P to le~ny  recognized the difference between treatments of the 
world as a whole. of parts of the ~vorld or regions. and of locali- 
ties; for these different kinds of ~vritings he used the terms "geog- 
raphy." the treatment of the world as a whole; "chorography." 
the treatment of parts of the earth; and "topography," the treat- 
ment of small localities in detail. 

Moslem Geographers.- The dark age of geography began be- 
fore the fall of the Roman empire. I t  resulted in part from the 
completion of Roman conquests and in part from the rise of Chris- 
tianity. A narrow interpretation of the scriptures led certain ec- 
clesiastics to deny the sphericity of the earth and any of the geo- 
graphical concepts based on it. Greek science gave m y  to 
widespread ignorance and bigotry. 

hiany of the Greek writings, and especially the works of 
Ptolemy, were translated into Arabic and tested by new observa- 
tions over a wide area. Such travelling merchants as Ibn Haukal 
in the 10th century. and Ibn Batuta in the 14th century journeyed 
far beyond the limits reached by the Greeks. Ibn Batuta (1303- 
78) went far to the south along the east coast of Africa to a place 
nearly 10" S. of the equator. He  found the temperatures on the 
equator more moderate than those farther to the north. The idea 
of uninhabitable torrid zones which appears in the book by Aris- 
totle was thrown in doubt. Yet so simple and persuasive is 
the idea that the m-orld's climates can be properly grouped in 
just three zones and that these zones have some effect on the way 
people live in them that even in the mid-20th century it was still 
being taught in the schools. This oversimplification has been the 
cause of much obscurity regarding the relation of man to climate. 

The  Moslem scholars did much not only to preserve and criticize 
Greek learning but also to add new kno

w

ledge and new concepts of 
their own. The works in historical geography of Al-Biruni, -41- 
Baladhuri and especially of Ibn Khaldun (133 2-1406) reach new 
standards in accuracy of observation and in interpretation of the 
relations of people to the land. I t  is apparent, too, that the Mos- 
lem geographers had started to formulate ideas concerning the 
uplift of mountains by folding and the erosion of slopes by running 
water, and also of the great amounts of time ~vhich these processes 
require. Such advanced ideas were developed by field men. by 
great travellers; for example. Ibn Batuta. during 30 years of 
travel. is estimated to have covered 7 j.000 mi., ranging as far east 
as India and the Malay archipelago. The hloslems, however, con- 
tributed nothing to the progress of cartography. 

R e v i v a l  of 16th- 18th Centuries.-While the Moslem geog- 
raphers were making their contributions to the development of 
geographic thought. the geographic horizons in Christian Europe 
remained narrow. Roger Bacon. writing in the 13th century and 
generally credited with originating the modern scientific method, 
described Ethiopia in terms which Ptolemy would have considered 
nai've and careless and which were based on information as much 
as I .  joo years old. Geographic horizons were reopened in Europe 
first as a result of the crusades and then of the discoveries of the 
Portuguese and Spanish expeditions. 

The revival of geographic thought is recorded in the works.of 
several scholars during the 16th. 17th and 18th centuries. The 
first of these n7as Petrus Apianus (Peter Bienewitz). whose book 
published in 1524 went back to Ptolemy for its inspiration. 
Gerardus Mercator (Gerhard Kremer) ( I  5 I 2-94) was a student 
of Apianus and later established a geographical institute at Lou- 
vain. where he ~vorked on the development of his \%-ell-known 
projection. Sebastian bliinster in I 544 published a descriptive 
book that followed the example of Strabo. But not until Philip 
Cluwer ( I  580-1623) and Bernhardus Varenius (Bernhard Varen) 
(162 2- j0) \$,rote their monumental geographical treatises was the 
revival ef geographic learning well started. Varenius divided the 

.field into general geography (dealing with the earth as a whole) 
and special geography (dealing with parts of the earth on a choro- 
graphic or topographic scale). His early death a t  the age of 28 
prevented him from undertaking his proposed work on special 

geography, but a century later his general geography was still the 
accepted standard authority. In 162; Kathanael Carpenter pub- 
lished the first geographical ~irork in English. in which he showed 
a remarkable degree of scientific objectivity in his interpretations 
of observed phenomena. He  foreshadowed the point of view of 
geographers of later centuries by focusing attention on the areal 
relationships of things on the surface of the earth. In  1686 Ed- 
mund Halley produced the first mind chart and presented his 
theory of the trade winds which related them to the distribution 
of heat on the earth. In  the second half of the 18th century and 
the early 19th century there was a large amount of geographical 
writing. bringing together a vast number of new observations con- 
cerning physical geography. Some of this was summarized in the 
works of Philippe Buache (17j6) ,  the first geographer to make 
use of contour lines ( I  737) and in writings by Torbern Bergman 
(1766) and J. R .  Foster ( I  783). At the same time Jedidiah Morse 
of Charlestown. Mass., published his compendium of geography 
( I  789) ; in Britain John Pinkerton's Modern Geograplzy appeared 
in 1802: and on the continent Conrad Malte-Brun started the 
publication of the first Ge'ogmphie universelle in 1810. This was 
the period in which there was a wave of new scientific writing, 
including works by such masters as J. B. de Lamarck. P. S. de 
Laplace. A. G. JVerner. James Hutton, Charles Lyell. Georges 
Cuvier. 1%-illiam Smith, J.  F. Blumenbach and others. This was 
the intellectual environment in which Immanuel Kant lived. 

Kant.-Kant. the great German master of logical thought. gave 
geography its place in the over-all frame~i-ork of organized, ob- 
jective knowledge (science). For a number of years after 1765 
he lectured at  the Cniversity of Rijnigsberg on physical geography, 
and these lectures were subsequently published. I t  is possible, 
according to Kant,  to classify all knowledge gained from observa- 
tion in either -of two ways: a classification of things perceived 
in accordance with some logical system. a logical classification; 
or a classification of things perceived in terms of the time and 
space where they occur, a physical classification. From the former 
method a systematic classification of nature is gained, as when 
plants or animals are placed in a system of species and genera re- 
gardless of where they occur. From the latter a geographic de- 
scription of nature is gained, as when the plants and animals that 
occur together in the same area are identified. Description ac- 
cording to time is history; description according to place is geog- 
raphy. History is a report of phenomena that follow one another; 
geography is a report of phenomena that are beside one another. 
Geography and history together fill up the entire circumference of 
our perceptions. This is essentially the concept of the place of 
geography among the sciences that has guided the main stream of 
geographic thought since Kant. 

Kant regarded physical geography as the summary of nature, 
the basis not only of history but also of "all other possible geog- 
raphies." Of the latter he enumerates five: ( I )  mathematical 
geography. the measurement of the form, size and movements of 
the earth and its place in the solar system; (2) moral geography 
(in the sense of mores), an account of the different customs and 
characteristics of mankind; (3) political geography. the study of 
areas according to their governmental organization; (4) commer- 
cial geography, dealing with trade in surplus products of coun- 
tries; and ( j )  theological geography, the study of the distribution 
of religions. 

H u m b o l d t  a n d  Ritter.-Until the latter part of the 18th cen- 
tury there mere essentially two main purposes of geographic 
study: there was the study of the shape and size of the earth, rep- 
resented by Ptolemy and Apianus-Mercator; and there was the 
compilation of informative descriptions of counkies and regions, 
represented by Strabo and Miinster. Kant provided a place in 
the broad framework of geography for both. Since Rant the 
mathematical tradition has been carried 'on by the cartographers, 
on the borderline between geography and geodesy; the tradition of 
descriptive xvritings about places has become the main stream of 
geographic work. 

IVith Alexander von Humboldt (1769-1859) and Karl Ritter 
( I  779-18jg) however, the nature of the main stream itself was 
changed. When Strabo was writing, and even when hliinster was 
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reviving the descriptive tradition, geographers were seeking to identify 
the phenomena and the associations of phenomena that gave distinctive 
character to particular places. Understanding of process had not 
advanced far enough to permit a recognition of phenomena that were 
systematically related to each other in that they had been produced by 
the same process. The purpose of descriptive writing had been an 
essentially practical one: that of providing geographically organized 
information either for the use of military commanders or public ad- 
ministrators or as a basis for the understanding of history. KO scientific 
principle (that is, no concept of systematically related phenomena) 
guided the selection of what information to include, what classifications 
of phenomena to adopt. Such writings have been described as en- 
cyclopaedic in that the information included was not necessarily tied 
together by its relevance to a problem. 

By the beginning of the 19th century the systematic sciences, each 
discipline being devoted to the examination of a particular process 
(as defined in the introduction to this article), had so far advanced 
the understanding oi physical and chemical processes that no longer 
could such knowledge be disregarded in the study of particular places. 
Since the beginning of the 19th century the selection of phcnomena to 
include in a study of the physical aspects of geography and the definition 
of categories of phenomena to be included in a system of classification 
have been guided by systematic knowledge of the processes involved. 
This advance in geographic theory was the result of the work of 
numerous geographers in the late 18th century who made the first 
applications of the new knowledge; yet it remained for ttx-o men to 
make the first effective use of these ideas and so to stand out as giants 
in the development of geographic thought. 

I t  is remarkable that geography all over the world should orre so 
great a debt to two scholars-Humboldt and Ritter-who worked at  
the same time, both in Germany, and both for 30 years in the same 
city, Berlin. They were in many ways quite different in their back- 
grounds and in their approach to the common subject. Humboldt 
began his education with the purpose of becoming a diplomat, but 
stimulating contacts with teachers of science developed the passion 
and capacity for careful, direct field observations of natural phenomena. 
During his early 20s he travelled in England and in 179; he made a 
geological and botanical tour of Switzerland and Italy. Then for five 
years (1799-1804) he travelled in South and Central America, amassing 
a vast amount of recorded and measured data regarding the countries 
he visited. Later, in 1829, at  the age of 60, Humboldt travelled info 
central Asia. For most of the later years of his life, however, he was 
engaged in the writing of his great works: the account of his travels 
in America and his description of the physical geography of the earth 
in the Kos??zos. He lived alternately in Paris and Berlin. 

Humboldt's great contributions to geographic procedure were two. 
First, he applied his knowledge of physical and biological processes to 
the systematic classification and comparative description of the phe- 
nomena he and others had observed; second, he devised methods of 
measuring the phenomena he observed. For example, in his field 
studies of tropical mountains in America he measured the temperature 
at different elevations and for the first time showed temperature dif- 
ferences on a map by drawing lines to connect points of equal tempera- 
ture (isotherms). He made use of census data where they were avail- 
able, but in the absence of such data he carefully checked estimates 
of the population of various regions and countries of America. The 
step from qualitative, encyclopaedic description to quantitative, sys- 
tematic description was a major one in the history of geography. 

Karl Ritter was Humboldt's junior by ten years. He always re- 
garded Humboldt as his master and in many ways based his geo- 
graphical writings on the ideas of the elder scholar. Perhaps no man 
had a broader background of preparation for geographic study than did 
Ritter. He was taught by men who insisted that knowledge of the 
world could be gained only by the direct observation of nature. Like 
Humboldt, Ritter was a persistent and careful field observer; unlike 
Humboldt, he never made long journeys to distant places, but rather 
confined his field observations to Europe. He received a fine training 
in the natural sciences, and he was also a student of history and 
theology. In many of his writings he was more historian than geog- 
rapher, and opposition to his ideas that developed after his death arose 
in part from the accusation that he had made geography a handmaiden 
of history. He wrote what has come to be known as geographical 
history (a geographical interpretation of history) rather than historical 
geography (the reconstruction of past geographies and the tracing of 
geographical changes through time). Ritter emphasized the importance 
of comparative studies of different parts of the world and the danger 
of drawing conclusions or formulating generalizations on the basis of 
knowledge of one area alone. In his studies he always attempted to 
show how things existed together in the same areas in mutual inter- 
relationship. He thought of ge~graphy as a kind of physiology and 
comparative anatomy of the features of the earth's surface. Yet his 
deeply religious attitude led him to adopt a strongly teleological point 
of view. His monumental work, Die Evdkunde inz Verhiiltnis zur Ya tur  
und zur Geschichte des Menschen ( z  vol., Berlin, 1817-18; 2nd ed., 
1822-59), covered only Asia and a part of -4frica. 

Ritter also made two contributions to geographic method. First, 
he insisted that one sl.iould proceed from observation to observation, 
not from opinion to hypothesis to observation. He was among the 
first, for example, to show that Buache's idea of continuous mountain 

systems separating the drainage basins of the great rivers was contrary 
to observed facts. In gathering together impressive arrays of data 
from the reports of others, Ritter's purpose u7as to let these data speak 
for themselves in bringing out the coherent relations among things. 
He was the first to provide a system of subdivisions of the continents 
based on surface features as a framework for his detailed regional 
descriptions. Second, Ritter's approach was regional rather than sys- 
tematic; that is, he focused his attention on particular places and on 
the phenomena unsystematically associated there rather than on sys- 
tematically related phenomena wherever they might occur. Yet Ritter 
himself acknowledged that without the systematic studies of Hum- 
boldt his own work could never have been carried out. 

GEOGRAPHY AFTER HUMBOLDT AND RITTER 
Humboldt and Ritter had gathered together the geographical ideas 

of the past, and from their writings there emerged a new and unified 
concept of the nature of geography. The main stream of geographic 
scholarship since Humboldt and Ritter has been devoted to an under- 
standing oi the significance of likenesses and differences from place 
to place on the earth and of the meaning of the associations and 
interconnections among phenomena in particular places. .Armchair 
geography, based on the spinning of elaborate theories in advance 
of precise observation, is no longer acceptable; in contrast geography 
has become essentially an out-of-door subject, based in large measure 
on the direct obserl-ation of phenomena in the field. One technical 
problem has been the method of recording such direct observations. 
At first such data were recorded only in the form of notes (written or 
sketched) ; since 1915 the recording of field data on maps in the field 
has became standard practice, and since about 1930 the recording of 
observations on vertical air photographs has given a new precision to 
geographical study that it never could have possessed before. 

The idea that Humboldt represented a systematic or topical approach 
to geographic study in contrast with Ritter's regional approach has 
been overemphasized by some geographers. Clearly both these scholars 
used both approaches, perhaps with varying emphasis. The modern 
concept does not recognize the ,topical and the regional approach as 
different aspects of geography, but rather recognizes the need for com- 
bining them. 

In the period since the middle of the 19th century chorographic study 
(that is, study of areal differentiation and its meaning) has been moving 
steadily away from the encyclopaedic description of the Strabo-MGnster 
tradition toward an organization of material relevant to a specified 
purpose or objective. Modern geographic writing starts with a problem 
and applies the geographic method to the search for answers or for 
clarification of the issues involved in the formulation of policy. 

Meanwhile, however, a number of deviations from the main stream 
of geographic scholarship have appeared. One such deviation conceived 
of geography as a science of relationships, specifically those between 
man and his physical environment. Another conceived of geography as 
devoted solely to the interpretation of the visible features of the land- 
scape. Still another and widely popular deviation identified geography 
with geopolitics. Others, such as the identification of geography with 
geophysics! need not be discussed in this article since they have few 
if any adherents in the modern period. 

THE MAIN STREAM: GEOGRAPHY AS CHOROGRAPHIC 
SCIENCE 

Chorographic science is that aspect of learning which treats of the 
areal arrangements and associations of things on the face of the earth 
and seeks to understand the causes and consequences of such areal 
differentiation. As already stated. geography cannot be defined by 
its subject matter, for an1 thing that is unevenly distributed over the 
earth can be examined by the methods of geographic study. The con- 
tinued development of the chorographic approach has led to greater 
and greater attention to procedures for selecting features to be studied 
and for rejecting other features as irrelevant. I t  hss also led to great 
increase in precision of field observation. Both these developments 
were adumbrated in the writings of Humboldt and Rltter. 

Clearly the main stream of geographic scholarship was defined in 
Germany by two late 19th- and early 20th-century figures. These were 
Ferdinand von Richthofen and Alfred Hettner. I n  the modern period 
the geographers whose contributions have been of the utmost impor- 
tance, and who have set forth their philosophical ideas regarding the 
content of geography, are too numerous to permit mention of more 
than a few. The ideas of Richthofen and Hettner and of m a n r  others 
were discussed and critically analyzed in English in the monumental 
work of Richard Hartshorne, The Natz~re o j  Geography (1939). 

French Tradition of Regional Studies.--h'o country has con- 
tributed more to the development of geography than France. In  pro- 
portion to the size of the country and the financial resources of its 
universities the quantity and quality of French geographic work has 
been outstanding. But France has achieved this status largely during 
the 20th century. 

During most of the 19th century geography was widely taught and 
geographic writings were in demand. The first chair of geography 
was established at  the Sorbonne in 1809, and in 1821 one of the oldest 
geoeraph~cal societies in the x~orld was established at  Paris. Rut the 
geographical writings of that century were in the encyclopaedic tradi- 
tion and the teaching was aimed chiefly a t  a geographic interpretation 
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of history. T w o  comprehensive series were published under the title mid-20th century leaders in professional geography were critical of re- 
Gdograpkie universelle: the 8-volume series (1810-29) by Conrad search undertakings not specifically directed toward stated ends. 
Malte-Brun, and the 19-volume series (1875-94) by Elisite Reclus. This trend away irom the uncritically encyclopaedic kind of  writing 
T h e  series by Reclus represented in its day the most scholarly kind gave additional emphasis to direct field observation, again in the tradi- 
of descriptive geography; yet it represented no conceptual advance tion of  Humboldt. Direct field observation must of necessity be car- 
over the work of Ritter, since the genetic approach had not yet been ried out in small areas, ior the range of human vision on  the curved 
applied to the study of population. surface of the earth is small. When the features of the earth are 

French geography was raised to a new level of accomplishment by mapped on small-scale maps they must be highly generalized, as when 
the great master Paul \.idal de la Blache (1845-1918). In  1899 Vidal a pattern of specific fields and farms is generalized into a kind of agri- 
d e  la  Blache set the new tone for French geographical studies in his cultural region. But the agricultural region cannot be seen directly, 
inaugural address a t  the Sorbonne. H e  expressed himself as  opposed for it is too big; the details that  make it up are the specific features of 
to  any strict determinism with regard to the relation of human activi- human settlement, the specific slopes and soils, and these must be 
ties to the physical environment; rather he recognized man as the mapped on large-scale maps. Geographers still use the adjective "topo- 
active agent, operating in a setting that  offered both possibilities and graphic" to define tha t  scale of field mapping which permits the plotting 
obstacles to man's li'ishes. But  he was convinced that  the way to go of specific fields and farms or specific blocks and even buildings in a 
forward in geographical studies was to  ~ O C U S  attention on relatively city; a topographic map is one with a scale large enough to permit 
small areas in which to examine in detail the areal differentiation re- such specific features to be mapped. 
sulting from physical and human processes. Gdal 's  influence was great,  hi^ studies, using the word in this sense, were common in 
and  most of the French geographers after  his time were either his pupils ~~~~t ~ ~ i t ~ i ~  even during the 19th century, early as 189s ~~~h 
or pupils oi  his pupils. Robert Mill wrote an essay in which he described in detail the char- 

Perhaps \-idal's greatest disciple was Jean Brunhes (1869-1930), acteristics of a small part of Sussex. He  urged similar treatment for 
whose ~ u m a n  ~ e o g r a p h y  is a widely read book in English as well the area of each of the sheets the British topographic maps (inch to in the originai French. the mile scale). The  numerous essays brought together under the 

The  French geographers who developed under the influence of l'idal editorship of *lan G~~~~ ogilvie in 1928 ( c ~ ~ ~ ~  ~ ~ i ~ ~ i ~ :  E~~~~~ in 
showed a remarkable unity of  purpose and achieved a high standard Regional Ceogyaphy )  dealt with specific kinds of problems or features o i  performance. The ~ r e n c h  regional monographs, some dealing with in relatively small areas. I n  few of these studies, however, were the 
parts  of France, others dealing with other parts of the world, are a physical, biotic and human features an area treated with the same famous and distinctive part oi geographic literature. Tidal was respon- degree detail, It was commoner to  treat the physical characteristics sible for formulating the original plans for  another great Ge'ogvaphie oi an area in detail and then to sketch in the human aspects super- universelle, and after his death the direction of the project was carried 

ficially. o n  by his successor Lucien Gallois. The first of  these volumes to ap- ~ h ,  development of geographic thought and method were greatly pear w7ere the ones on Great Britain and the Netherlands by Albert advanced when geographers in the United states first developed the 

l S w  procedures ior treating all the relevant features of a small agricultural 

Martonne and Demangeon, No finer books bringing together mate- area with the same degree of detail. One of the first geographers to 

rial on the geography of the whole world had ever been published, insist on the need for such balance was Wellington D .  Jones. With 

.illthough all the volumes are of a high standard of accuracy and of Carl 0. Sauer he published an outline for the detailed field study of an 

literary quality, the volumes by De &Tartonne and Deman- area in '9'5. In  the summer oi '9'5 graduate students 

geon on La France, by De Martonne on Centraze, by at  The University of Chicago were ofiered the first field course in 

Baulig on .Imtrigue Septelztrionale and by Pierre Denis on Alne'rigue which such a balanced approach was taught. Shortly thereafter Sauer 

du Sud should be given special mention, In these the regional descrip- made field study a basic part of graduate training at  the University of 

tions are given through the inspired identification of central Michigan, .+Inn Arbor. Thereafter it became standard procedure to 
examine geographic problems in the field in small areas. themes around which the descriptive material is organized. S u r v e y s  and Inventor ies .- In the period since 1920 the meth- 

  he ~ r e n c h  regional tradition was passed, also, to workers in other 
ods of detailed field study have heen applied, with increasing success, countries. I n  Germany Friedrich Ratzel initiated a series o i  regional to the practical problems of land planning, B~ mid.20th century it 

monographs dealing with different parts of Germany under the general ,as widely appreciated that an inventory of land quality and existing title of Forschungen zuy deutschen Landeskunde.  The Pan American land use w,as an essential basis for  formulating land.use policy, ~h~ 
~ n s t i t u t e  of ~ e o g r a ~ h y  and History, a specialized agency of the Organi- first survey with the purpose of  providing such hackground information zation of American States, undertook to plan and co-ordinate the was the ~ i ~ h i ~ ~ ~  ~~~d ~~~~~~i~ survey during the 19zos 
preparation of a series of volumes dealing with the countries of the and 1930s to tell the policy makers what actually existed in the cutover 
western hemisphere. Brazilian geographers were especially active in lands of the northern part of  the state. During the 1930s similar field 
the writing of regional monographs in the French tradition. They methods were used by geographers to survey the area of the Tennessee 
were stimulated, in part, by the presence of several outstanding French valley authority. ~ h ~ ~ ~ ,  for  the first time in connection with a large scholars, notably Pierre Deffontaines and Pierre Monbeig. The Brazil- survey, mapping was done on air photographs, 
ians were also influenced by the German-American geographer Leo *kt this same time, L, ~ ~ d l ~ ~  stamp introduced the idea of the de- 
Waibel and by several geographers i rom the United States who intro- tailed field survey, to  Great Britain, In  1930 the British Land Utilisa- duced techniques of field mapping and resource inventory. tion survey was started with the objective of recording on maps of 

  he French and German chorographic tradition was extended, also, suitable scale the facts of land use and land quality for  every acre of 
to  other parts oi  the world, where a number of outstanding scholars ' England, Scotland and Wales, The survey was carried out by unpaid 
made contributions to geographic thought. Major geographic work volunteers from the universities, colleges and schools under the guidance 
has been done in Australia, New Zealand and South Africa, in Italy, of professional geographers, using maps of a scale of I : Io , j60  (six 
Czechoslovakia, Poland and the Russian S.F.S.R. The Russians were inches to the mile),  hi^ survey proved of  inestilnable value during 
especially important during the 19th century for  introducing new con- \Vorld War 11, when Britain was forced to make use of every available 
CePtS in the study of  soil geography. Geographical work has also been acre of land for  agricultural production. I t  is not too much to say that 
important in China, Japan and India. the survey was a most important factor in helping Britain to survive 

2 0 t h - C e n t u r y  Developments .- By the middle of the 20th cen- the war years. I t  also provided the material for Stamp's book T h e  
tu ry  the chorographic tradition had been notably advanced by new Land of Britain: I t s  Use and Misuse. 
concepts regarding the focus of geographic objectives and by new tech- Two other surveys made use of geographic field methods for resource 
niques o i  observation and analysis. These changes had their roots in inventory and land-use mapping as a basis ior the formulation of public 
the 19th century, but appeared strongly after World War I. France, policy. One was the Puerto Rico Rural Land Classification program 
Germany, Great Britain and the United States shared in the return to (1948-sz), done for  the government oi  Puerto Rico, in which the island 
the mai; stream of geography. was mapped on a scale of I :~o ,ooo .  From these maps effective plans 

I n  the first place the need for a central theme or  problem around for the better use of the limited agricultural base were drawn up. .4n- 
which to organize geographic material became more widely recognized. other survey was directed broadly at  the resources of tropical Africa 
The  encyclopaedic coverage of areas was recognized as important; but under the direction of George H. T .  Kimble. I t  was widely recognized 
i t  became more and more clearly demonstrated tha t  even a n  encyclo- that at mid-20th century there were not enough adequately trained 
paedia must be written for a specific purpose or to fill a specific kind field men to carry on surveys fast enough, even in the world's critical 
of need. This involves, then, a certain amount of selection in the areas. Geographers and others were seeking to perfect the methods of 
kinds of da ta  to be treated. If the encyclopaedia is to  provide back- resource inventory through the interpretation of air photographs with 
ground information for the planning of a military campaign, this de- a minimum of direct field contact. In  this development professional 
termines the kind of information required. If the encyclopaedia is to geographers in the universities were handicapped by lack of financial 
be used as a reference work in schools or colleges, a different selection support; meanwhile government apencies and private organizations 
is required. But there are also many kinds oi  questions concerning were in some cases proceeding without the benefit of the experience 
origins and antecedents that  may be asked regarding the geographic gathered by the geographic profession over centuries of field study. 
ieatures oi  a n  area, and these questions are problems which in turn S p a t i a l  I n t e r c h a n g e .- T h e  study of the movements and com- 
provide a means for distinguishing betw-een relevant and irrelevant munications that connect one area with another has long been an essen- 
items. Or there may be an economic, social or political situation which tial aspect of choro~raphic work. T o  treat areal differentiation as a 
needs to be changed or remedied, and this also provides a problem purely static phenomenon is insufficient. During the 19th century, 
around which to organize the materials and analyses of geography. By especially in Germany and France, there was much interest in transpor- 
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tation as a geographic phenomenon. The study of spatial interchange 
deals not only with the volumcs of movement but also with the iacili- 
ties, such as railroad equipment, or the capacities oi ports and ships to 
move different kinds of goods. At mid-20th century a tendency had 
appeared to apply mathematical iormulas from the field oi  physics to 
the description of the volume and velocity of movements in relation 
to the factors of location and distance. 

DEVIANTS FROM T H E  MAIN STREAM 
During the 19th and 20th centuries there were a number of deviant 

developments in the field of geography. Some oi  these died out early ; 
for example, the proposal that  geography should concern itself ~vholly 
with geophysics, abandoning studies oi  human geography as "unscien- 
tific." Other deviants were proposed by individual scholars but at- 
tracted iew followers; for example, that  geography should be defined 
as human ecology, a field already claimed if not developed by sociology. 
Among the various deviant currents that  have appeared, three may be 
given special attention: ( I )  geography as the science of relationships; 
( 2 )  geography as the study of landscape; and (3) geography as geo- 
politics. 

S c i e n c e  of Relat ionships.- The idea of defining geography as 
the study of relationships appeared during the second half of the 19th 
century. At that  time the understanding of the physical and biotic proc- 
esses a t  work on the earth had been much iarther advanced than the 
understanding of the economic, social and political processes. Few 
geographers have at  any time thought of their field as covering only 
the physical and biotic aspects of the earth or of omitting study of the 
human or cultural aspects; yet the concepts of causal relationship as 
developed in 19th-century physical geography and biogeography were 
quite out of harmon>- with those oi  human geography. The theory of 
evolution applied to the changes in plants and animals had a tremendous 
influence on the intellectual world. I t  was reflected in physical geog- 
raphy, especially, by attempts to define ideal sequences of change, such 
as the cycle of youth, maturity and old age of land forms. These at- 
tempts were notably successful. William Morris Davis, professor of 
geography a t  Harvard university, was a n  outstanding leader in this 
development. 

But when the new concepts appeared in physical geography and bio- 
geography, no similar principles were immediately forthcoming to 
organize the treatment of man and his works. I t  was in this situation 
that  an attempt was made to relate the human aspects oi geography to 
the better-understood physical aspects and to define geography as the 
study of the interrelationships between man and his physical environ- 
ment. 

In Germany, Friedrich Ratzel attempted to bring the treatment of 
man into line with the treatment of physical features. In  the first vol- 
ume of his Anthropogeographie (1882 and 1899), he organized his mate- 
rial in terms of the natural conditions of the earth, in relation to which 
he examined various cultural ieatures. I n  the second volume (1891 
and 1912) he did the opposite, organizing his material in terms of 
human culture, in relation to which he examined the physical features 
of the earth. Ratzel, however, was thoroughly in sympathy with the 
tradition of Humboldt and Rit ter ;  he never lost sight of the need for 
direct observation oi  all relevant elements of a situation. Thus in his 
classic volume on Deutschland he pointed out that two physically sim- 
ilar areas, the Black Forest and the Vosges mountains, had developed in 
quite different ways because of the differences in economy and historical 
tradition. 

Some of Ratzel's disciples were not so careful to observe all the rele- 
vant interrelated phenomena. Especially those who were trained chiefly 
in physical geography insisted that  a geographic analysis must show a 
relationship that  crossed the border between physical and human phe- 
nomena, thus neglecting the relationships on the same side of the border. 
Few geographers ever subscribed to such extreme forms oi  environ- 
mental determinism as suggested by the historian H .  T .  Buckle and 
others; but  many went forth deliberately to seek examples of environ- 
mental influence on human activities, and many remained blind to con- 
trary evidence. As a result geography was divided into physical geog- 
raphy (a well-developed field of science) and human geography (a 
relatively superficial treatment oi man's relations to the physical earth). 
The adjective "geographic" came to refer to the physical character of 
an area. Thus a "geographic factor" was some condition oi the phys- 
ical environment to which human activities were to be related as "re- 
sponses" or "adjustments." 

Geography as the science of relationships persisted longer in the 
English-speaking world than elsewhere. I t  found few adherents in 
Germany, where Alfred Hettner was developing the ideas associated 
with the main stream of geography. I t  was effectively attacked by the 
French geographers under the leadership of Paul Vidal de la Blache. 
But it was given persuasive support in the United States by such 
scholars as William Morris Davis, Ellen C. Semple, Wallace W. .4t- 
wood. Ells~vorth Huntington, Robert DeCourcy Ward and R.  H. Whit- 
beck. Yet this approach to geographic study proved to be a dead end. 
As Griffith Taylor, an eloquent supporter of the ideas of environmental 
determinism, wrote, such relationships between man and his environ- 
ment are nowhere more clearly seen than when one looks at  the world 
as a whole. Yet when one looks at  the world as a whole all the aspects 
of the iace of the earth, physical as well as human, are highly general- 
ized. Only when the earth is examined in topographic detail-that is, 

on maps large enough to permit the plotting oi  specific ieatures of 
human occupance-can generalization be kept to such limits tha t  results 
can be checked. At mid-20th century detailed field studies had yet to  
demonstrate through proper historical and comparative methods the 
validity of the concept of environmental determinism. Modern geog- 
raphers, on the contrary, insist on the principle that  the significance to  
man of the features of the physical earth is a function of the attitudes, 
objectives and technical abilities of man himself. I n  other words, the 
physical and biotic environment has different meaning for different per- 
sons; and further, geography examines the relationships not  only be- 
tween man and the physical or biotic aspects o i  the environment but  
also between man and the variety of cultural ieatures resulting from 
economic, social and political processes. Only thus can the relative sig- 
nificance of areal differences be weighed and evaluated. Geography 
can no longer be divided neatly into physical and human geography, 
and a geographic factor is any factor of location or areal association 
that  is relevant to a problem. 

S t u d y  of Landscape.- The idea that  geography should be re- 
stricted to an examination of the visible character of the landscape 
appeared as another deviant in 19th-century Germany, especially in 
the works of Otto Schliiter. I n  the United States this approach to  geog- 
raphy was introduced by Carl 0 .  Sauer in a paper entitled "The 
Morphology oi  Landscape" (1925). The immediate popularity oi  this 
point oi  view among the younger geographers oi  that  period represented 
a reaction against the idea that  geography was restricted to  a study of 
the relationships between man and his physical environment. Sauer's 
paper shows the results of experience in detailed field mapping and  field 
study, the influence of ideas irom German geographic literature and  the 
challenge of concepts presented by the rapidly developing field oi  
anthropology. Sauer was concerned with the significance to  man of 
the physical and biotic conditions of a small area or site, and also with 
man's transformation oi  the site. Perhaps it was the iollowers o i  Sauer 
rather than Sauer himseli who tried to restrict geographic attention to  
form and structure alone to the neglect of function-in other words, 
to the anatomy oi  the visible landscape rather than to its physiology. 

As in other attempts to provide a limited definition of the field of 
geography, this proved to be a dead end. Geography, according to  the 
concepts developed by Kant and restated by Sauer, is one aspect (along 
with history) o i  the whole range oi  perception; Sauer called i t  a 
"nai'vely-given sector of reality." Geography, then, is not  subject to 
definition or limitation; geography is not what  geographers do,  for 
much work in this sector oi  reality is done by persons who are not 
professional geographers and who are not  especially competent in the 
use of geographic methods. 

Geopolitics.- Another deviant from the main stream of geographic 
science is that  known by the popular term "geopolitics." The great 
popularity of geopolitics as a practical field oi  study in which human 
geography and applied political science are used for the examination 
o i  certain problems in international relations had its great development 
as a result of World War 11. Karl Haushoier, a German geographer, 
was credited with the iormulation of ideas that  had a profound effect 
on  the strategic policy oi  Adoli Hitler. Whether Haushoier's ideas had 
the greater influence on Hitler or Hitler's on Haushoier has not  been 
established. The iact is, however, that  the German school of geopolitics 
was used to provide a pseudoscientific rationalization of Nazi policy. 
In  the United States and Great Britain another school of geopolitics 
was developed which sought to go back to H .  J. Mackinder and  A. T .  
Mahan rather than to Haushoier. 

Geopolitics, as distinguished irom political geography, combines the 
concepts and techniques of a variety oi  disciplines io r  the purpose oi  
iormulating strategic policy in international relations. But  strategic 
policy as formulated by the leaders of any one state has the basic pur- 
pose of advancing the interests o i  that  s tate;  every state has a some- 
what  different set oi  purposes and these are oiten in conflict with the 
purposes of other states. Geopolitics, then, is an applied field which 
would seem inevitably to be divided into as many schools as there are 
independent states. Geography may be used, along with other disci- 
plines, in working out the plans oi  geopolitics; but  geography is not 
the same as geopolitics, nor is geopolitics a field of scholarship by itself. 
(See also GEOPOLITICS.) 

G E O G R A P H Y  IN  THE 2 0 T H  C E N T U R Y  
T w o  outstanding books were published in the United States discuss- 

ing the field of geography. One by Richard Hartshorne, T h e  Nature 
o f  Geography (1939), reviewed the main course of geographic thought 
and the various deviants that  had irom time to  time become important. 
I t  was a historical work, with emphasis on the ideas formulated by the 
Germans. I t  presented the chorographic viewpoint in its many aspects 
and as developed over many centuries. The other book involved the 
work oi  more than IOO proiessional geographers; American Geography, 
Inventory and Prospect (1954), edited by Preston E .  James and Clar- 
ence F .  Jones, brought together the experience o i  hali a century in the 
formulation of the concepts oi  geography and in the development oi  
acceptable procedures of geographic research. 

Geography is recognized as a single discipline, unified not  by its 
subject matter but  rather by its point oi  view and its method. The  
point of view is defined in terms of the regional concept: the method 
of all geographic study is the regional method. The term "region," 
however, is defined somewhat differently irom the definition given in 
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the dictionary. Popularly the word "region" denotes a relatively large 
area having some general quality oi  homogeneity but  with boundaries 
not  precisely defined. I n  American Geography, Inven tory  and Prospect 
a region is an area of any size that  is homogeneous in terms of specific 
criteria and that  is distinguished from bordering areas by a particular 
kind oi  association oi  areally related ieatures. The old distinction 
between topical (or systematic) geography and regional geography is 
not  considered valid. Topical geography is defined as the study oi a 
particular group o i  features produced by one kind of process wherever 
these ieatures may occur in the world (Varenius' general geography) ; 
regional geography is defined as the study o i  all kinds of features as 
they occur in particular areas (Varenius' special geography). At mid- 
20th century, however, it was recognized that  in so iar  as all regions 
had to be defined in terms oi specific criteria the approach to regions 
had to be a topical one;  and since the study of any topic involves the 
definition of homogeneous areas, all topical study had to  make use of 
the regional method. 

The  new7 concept of the region stemmed irom experience in detailed 
field studies. I t  is clear that  no two points on  the iace o i  the earth 
are identical. On the other hand, if the complexity of the iace of the 
earth is to be brought within manageable limits for the purpose oi 
examining the causes and consequences oi  areal differentiation, to ex- 
amine each spot separately would deieat the endeavour. Geographers 
must always generalize; they must define categories of phenomena that 
are meaningiul in that  they are associated in area with other phenom- 
ena ;  they must seek associations of phenomena, defined as regions, that 
are significant in that  they are related to a particular process or group of 
processes. I n  all science as iormulated bl- Kant  there are two kinds of 
generalizations: one that  deals with the classification of phenomena 
into categories of greater or lesser degree oi  generalization; and another 
that  describes the ideal operation o i  a process, or a chain of cause and 
effect relations. Geography traditionally deals with the former; but 
modern geography classifies phenomena on the basis oi  systematic 
knowledge of process. 

Conceived in this way the region is a device for illuminating the 
factors oi  a problem which otherwise would be less clearly understood. 
I t  is not an objective fact ;  rather it is an intellectual concept. .I region 
is justified if i t  illuminates the elements of a problem; it is not justifled 
i i  it obscures these elements. There is no such thing as a "true region'!; 
there are, in iact, as many regional systems as there are problems worth 
studying by geographic method. 

The regions which a geographer defines and observes on the iace of 
the earth are plotted a t  a reduced scale on maps. With modern methods 
of field observation, including air photography, geographers can achieve 
a degree of precision never before possible; maps can be even more 
exact than statistics, only the iorm of precision is geometric ralher than 
arithmetic. When a homogeneous area is defined and plotted on a map, 
its outline is matched against the outlines of other kinds of phenomena. 
Oi course every phenomenon has some kind of areal relationship to 
every other phenomenon on earth, but  some relationships are accordant 
and some discordant. Accordant areal relations are found by matching 
maps and noting where regional outlines coincide or correspond. This 
is the regional method. 

T w o  kinds o i  concepts are developed by the application o i  geographic 
procedures. One concept has to do with the make-up of regions. Since 
the phenomena on the face of the earth are the result of such a variety 
of processes, ii significant regional systems are to be developed it would 
seem that  either the broader, more highly generalized multiple-feature 
regions must be careiully analyzed to bring out their components, or 
else the broader regions must be built up by the matching of maps 
of  numerous very small single-ieature regions. A topographic study is 
now defined as a study carried out on maps oi  sufficiently large scale 
to permit the plotting of the specific ieatures of the human occupance- 
large enough, that  is, to show specific fields on a farm. When the map 
scale is too small to permit the plotting of specific ieatures, so that these 
ieatures must be generalized in categories of greater areal spread, the 
study is defined as chorographic. The whole Ptolemaic system in which 
geography is defined as that  scale which deals with the world as a 
whole is no longer commonly in use. The adjective "geographic" refers 
to patterns of areal differences on the earth and to the regional systems 
that  are used to reveal them. 

The  other kind oi  concept developed by modern geographic study is 
that  of causal relationships, as distinguished from areal relationships 
which are revealed by the regional method. Even when two phenom- 
ena occupy exactly the same space ( that  is, their outlines coincide) this 
does not demonstrate a causal connection between them. A cau~al  con- 
nection can be demonstrated only by tracing the operation oi  a process 
through time. Coincident areal relations may indicate a probability of 
some kind of causal connection; but  to prove that  such a connection 
exists, the nature of the process or processes that  have produced the 
observed phenomena must be described. 

This means that  geography cannot be strictly contemporary. -411 
geographic study must be approached historically if it is to  be complete. 
Historical geography is understood to be concerned with the recreation 
of past geographies and with geographical changes through time. -1 full 
understanding of contemporary geographic phenomena requires the full 
perspective of past geographies, ior the operation of any one process 
at  a particular place and time is to a certain extent modified by the total 
environment with which the process is involved. The systematic sci- 

ences work to unravel all these disturbing connections with the environ- 
ment and to describe the ideal operation of the process in isolation; 
geography seeks to put the process back in its earthly setting and to see 
its connections both in space and time. 

SUBDIVISIONS OF GEOGRAPHY 
Obviously no one scholar could become thoroughly competent in all 

branches of so broad a field. I n  the first place, a considerable amount 
of geographic work is actually done by persons who are not professional 
geographers. In  the second place, those who hope to become profes- 
sional geographers must select a group of topical fields and certain areas 
oi  the world in which they intend to specialize. There are as many 
topical fields, at  least potentially, as there are kinds of processes acting 
to differentiate one part  of the earth irom another. The  following brief 
outline of topical fields is not definitive. 

Population geography is a field that  was still inadequately de- 
veloped in the 19jos. The mapping oi the distribution oi  people, as 
J. Brunhes pointed out, is one of the primary tasks of geographic study. 
The data, on which maps must be based, are numbers of persons, 
summed up in enumeration areas. But the enumeration areas are usu- 
ally too large or include arbitrary segments of a national territory that 
obscure the facts of population distribution. Population geography 
also includes the study of the movements of people-and of s ~ c h - ~ o ~ ' -  
lation characteristics as age and sex structure, ethnic composition, reli- 
gious and linguistic groupings and a variety of other matters. The 
geographer's contribution consists oi finding ways to portray more 
effectively the patterns of distribution on maps and to analyze more 
effectively the areal relations of population to other ieatures. 

Settlement geography is closely related to population geography 
in that one of the methods oi  locating persons ~vithin enumeration areas 
is to observe the distribution of houses. Settlement geography, how- 
ever, goes beyond this to study all the iacilities men build in the process 
oi occupying an area: the iorms and functions of buildings, the road 
and property patterns and the groupings of these things. Much has 
been done with settlement patterns since August Meitzen in 189; ex- 
amined the settlements of eastern Germany. Studies of the rural habi- 
tation in France and oi  house types in the United States have brought 
to light important relationships not only oi houses to building materials 
but oi houses to cultural traditions. 

Urban geography includes the urban part of settlement geog- 
raphy, but goes beyond the problems commonly considered in rural 
areas. Cities are examined not only in terms oi  their patterns oi  ar- 
rangement, their internal structure and the arrangement of functional 
areas within them, but also in terms oi  the services they perform and 
of the movements of goods and persons that  are involved. Urban 
geography provides an essential background for city planning. 

Political geography iocuses attention on politically organized 
areas or political regions. The purpose is to show how the effective 
administration of a political area is related to the geographic arrange- 
ment of the various parts of the state-the capital city, the industrial 
core, the areas of concentrated settlement, the boundaries, the depend- 
ent areas and the sources oi  raw materials. I t  is recognized that  any 
successful state operates on the basis of a "state-idea"; that is, a body 
of principles or traditions which can command the loyal support oi  a 
considerable majority of the people. Where the state-idea is poorly de- 
veloped, or where different state-ideas are held in different parts of the 
national territory, the effective iunctioning of the state is imperilled. 
The arrangement o i  these nonmaterial aspects of the political life, ex- 
amined in relation to material aspects such as those enumerated above, 
offers many problems and opportunities. 

Economic geography is a much-developed part of geography, 
especially in Great Britain and the United States. So much attention 
has been given to the study of the significance of likenesses and dif- 
ferences among places in terms of economic processes that  economic 
geography can no longer be considered as a field of specialization of 
itseli. Among the more important subdivisions of economic geography 
are: ( I )  the study oi  resources and the inventory and evaluation oi  
the resource base of an area; ( 2 )  the geography of mining and minerals; 
(3) the geography oi  agriculture and land utilization; (4)  the geog- 
raphy of manufacturing industry, involving the principles of industrial 
location and the factors in industrial site selection; ( j )  the geography 
of transportation, involving not only the movements of goods from 
place to place but  also analysis o i  the arrangement of iacilities such as 
railroads, docks, airfields or shipping lines; (6)  marketing geography, 
or the application of geographic methods to the analysis oi  actual and 
potential markets, including sales territories, salesmen's routes and all 
the numerous factors involved in estimating the potential sales of a 
given site. There are many other topical specialties within the general 
field of economic geography that might be mentioned, such as the 
geographic study oi recreation, or the geographic study of service occu- 
pations, or any number of other ways of making a living. 

Physical geography is a subdivision of the whole field of geog- 
raphy which, like economic geography, is too broad to be cultivated as 
a whole. In  each of the topical specialties dealing with physical proc- 
esses on the earth there have been many important contributions during 
the 19th and 20th centuries, and in each o i  these specialties, concerned 
with areal differentiation, there are close connections with the bordering 
systematic fields in which study oi  process is the primary aim. Physical 
geography is divided into a number of specialties, of which the more 
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important are: ( I )  climatology, closely connected with synoptic me- 
teorology; (2) geomorphology, closely connected with various aspects 
of geology; (3) the geographic study oi  soils, closely connected with 
studies in agronomy and related subjects; (4) the geographic study of 
water on the land, closely connected with hydrology; (5) the geo- 
graphic study o i  the oceans, a vast potential field oi  geographic study 
only little developed, since most of the work in oceanography has been 
done irom the point of view oi physical or biological science. Of these 
topical fields some have been better developed than others by geog- 
raphers. Much has been done in climatology, especially in the con- 
struction oi broad regional systems such as those formulated by A. J. 
Herbertson, Emmanuel de Martonne, W. Koppen and C. W. Thorn- 
thwaite. At the beginning oi  the 20th century in Great Britain and the 
United States most o i  the scholars w-ho called themselves geographers 
were spccialists in geomorphology. the study oi land forms. In the 
United States the geographic profession mas established by such notable 
masters as William Morris Davis. Rollin D .  Salisbury and Wallace W. 
Atwood. Davis' formulation of the cycle oi land iorm development 
from youth through maturity to old age stimulated much attention to 
suriace ieatures in America and in Europe and the application of similar 
ideas to other topical fields. Davis' concepts were challenged by Walter 
Penck, with the result that  by mid-20th century a new and stronger 
geomorpbology was emerging from the co-ordination oi the ideas of 
two quite different approaches: one (Davis') through the study oi ero- 
sion along valley lines, the other (Penck's) through the study oi the 
development oi slopes. I n  the study of soils, Curtis F. Marhut intro- 
duced the concepts developed by the Russian scientists of the 19th 
century and combined them with an application of the cycle idea oi  
Davis. Geographers made great advances in the whole theory oi classi- 
fication oi  ~ ~ h e n o m e n a  on the earth's surface through the study of soils. 

Biogeography is still another subdivision oi geography. Especially 
in the study of vegetation have geographers made important contri- 
butions. To  be sure, the 19th-century "life-zone" ideas of C.  H. 
hlerriam proved to be too highly generalized to throw much light on 
the actual arrangements oi plants and animals. Yet the classification 
of vegetation and the preparation oi  maps of vegetation suitable for 
geographic uses have bcen notably advanced,. especially by such scholars 
as I?. Shreve, Homer L. Shantz, H .  M .  Raup, J .  W. Harshberger, F. E. 
Egler and -1. LV. Kiichler. There has been some application of geo- 
graphic method, also. to the study of animal geography or zoogeog- 
raphy. In the general field oi  biogeography there is also the topical 
branch known as medical geography, which deals with the geographic 
arrangement oi  diseases and with the factors relevant to the incidence 
and spread of disease. Notable in this development have been the 
studies carried on by Jacques M.  May at  the American Geographical 
society. During World War 11, also, there was a considerable advance 
in physiological climatology, a field in which the effect of climate on 
the healthy human being is examined. As a result oi  experimental 
studies of human activity under controlled conditions of temperature 
and humidity, much neIv light was thrown on human behaviour. The 
older. and stimulating but not always provable suggestions of Ellsworth 
Huntington regarding climate and man were greatly modified by the 
new knowledge gained irom controlled experiment. A practical result 
of these studies was the development of new kinds of clothing and new 
kinds of houses. 

Military geography was a field especially developed during 
World War 11. All aspects oi  geographic study were applied to military 
problems. In  no field is precise geographic knowledge regarding par- 
ticular places more essential than in the field of military planning, 
whether tactical or strategic. 

Techniques of geographic study have also been given much 
attention, especially since 1920, when the detailed field study oi small 
areas began to bring in striking results. Geographic information is 
derived irom iour kinds oi sources: ( I )  documents, including not only 
written records, but also maps, photographs and statistics; ( 2 )  vertical 
air photographs; (3)  direct observation in the field; and (4) the inter- 
view of iniormants. Geographic data once brought together are 
analyzed: ( I )  by expository methods, using word symbols; ( 2 )  by 
statistical methods, using mathematical symbols; (3) by cartographic 
methods, using map symbols; and (4) by the interpretation oi air 
photographs. Most geographic studies require competence in all these 
methods oi  gathering and analyzing data. There has been a consider- 
able amount of experimentation, especially in the Gnited States, with 
the methods of field study in small areas. The methods of recording 
direct observations in uri t ten notes, in field sketches, with ground 
photography and on maps have all been made vastly more effective. 
After IVorld iTar I vertical air photography began to play a more and 
more important role as a geographic technique, and during the 1940s 
and 1950s the development of new cameras, new film and better planes 
made this entirely new source oi  information one of prime importance. 

raphy, as carried iorward by Ptolemy and Apianus, is now to be found 
among the geographic cartographers, who are still experimenting with 
new projections, valuable for specific purposes. The  actual field con- 
struction of detailed maps, once a laborious job carried out  with 
measuring tape and plane table, during the 1940s was greatly speeded 
and rendered less costly through the application of air photography t o  
photogrammetry. Most topographic maps after mid-20th century were 
made by the methods oi  photogrammetry. Most of the world had been 
covered at  least once by vertical air photographs. The  use of such 
photographs for purposes of map construction involves quite different 
techniques than does the use o i  the photographs to  bring out  the geo- 
graphic patterns of areal likenesses and differences. Geographic car- 
tography was also enormously advanced during World War I1 when 
many new kinds oi  maps, using different colours or different black-and- 
white symbols, were tried out. This field included also the construction 
of detailed terrain models, oi  which one notable example was the model 
of the United States at  the Babson institute in Wellesley, Mass., made 
under the direction of Wallace W. Atwood, Jr .  -4s a result of the war 
new map libraries made their appearance, and the whole new field of 
map intelligence (the collection of information about  map series and 
the evaluation of maps for different purposes) was developed. Cartog- 
raphy, which is recognized as an essential part of geographic study and  
which a t  one time constituted a major interest among geographers, in  
the mid-20th century was brought back to its proper position as a major 
geographic interest. (See also MAP.) 
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I t  is much less costly and also much more accurate to derite maps of (I-. n. J . )  

homogeneous areas irom the interpretation oi  air photographs than it GEOGRAPHY, SOCIETIES OF. M o r e  t h a n  I j o  organi- 
ever could be from ground observation alone However, the interpreta- zations have  primary interests i n  geography and t h e  related fields 
tion of the photographs requires a certain irreducible minimum of o f  exploration and travel. M o s t  are centred i n  and serve individual  
ground work;  and the study oi all the nonvisible features oi  an area cities and their environs, illany are regional, more than 20  are 
that  cannot be photographed demands actual examination in the field. 
Air photography raises geographic study to a new level 

in scope and 3 are interndtional. d i f fer  greatly in 
C a r t o ~ r a ~ h v . - C a r t o e r a ~ h v  is a field which overlaps between membersh ip .  s tatus and object ives.  

geography a& &eodesy. ~he ' t rad i t iona l  interest in mathematical geog- T h e  predecessor o f  modern  geographical societies is  c o m m o n l y  
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considered to be the Association for Promoting the Discovery of 
the Interior Parts of Africa (1788). In  1805 the Palestine asso- 
ciation was founded in London, and these two organizations were 
merged into the Royal Geographical society, which originated at 
London in 1830 and was incorporated by royal charter in 1859. 
Meanwhile the SociCtC de GCographes was founded at  Paris in 1821 
and the Gesellschaft fiir Erdkunde at  Berlin in 1828. Gradually 
other societies came into existence, in Mexico (1839), in Russia 
(1845) and in the United States (1851). During the latter half 
of the 19th century the number of geographical societies increased 
rapidly, and their growth in membership was accelerated during 
the first half of the 20th century, especially following World 
Wars I and 11. 

Of the various types of geographical societies, the most numer- 
ous are semiscientific-semisocial organizations composed of mer- 
chants, military personnel, government employees, teachers and 
laymen interested in geography and travel. Among the better 
known in this category are the National Geographic society (Wash- 
ington, D.C.), the Canadian Geographical society (Otta

w

a), and 
local societies in Berlin, Rome, Paris, Philadelphia and Chicago. 
They maintain libraries and map collections, sponsor lectures and 
publish periodicals of mixed popular and professional interest. 

Other organizations such as the Alpine club (England). Ex- 
plorers club (U.S.) and Hakluyt society (England) are concerned 
primarily with organizing expeditions and publishing accounts of 
exploration and travel in little-known areas. 

Some societies, such as the Royal Geographical society (Lon- 
don), have partial support from government sources. Others. such 
as the American Geographical society (New York city), supple- 
ment their income from dues by soliciting gifts, obtaining founda- 
tion grants and operating under research contracts. They have 
employed professional staffs, enlarged their research facilities and 
produced journals of high scholarly value, among them the Geo- 
graphical Journal and the Geographzcal Review. In  addition. they 
sponsor popular lectures, scientific expeditions and publication of 
reports, monographs and books. 

Societies for teachers of geography, such as the National Coun- 
cil for Geographic Education (U.S.) and the Geographical as- 
sociation (England), are dedicated to the improvement of the 
techniques and scope of geographical education. College and uni- 
versity professors divide their support between the educational 
societies and the strictly professional associations whose members 
are formally trained and employed as geographers. Examples 
of such associations, fundamentally concerned with basic research 
in geography and its application for the advancement of the pro- 
fession, are the Association of American Geographers, the In- 
stitute of British Geographers, the Association de GCographes 
Franqais and the Zentralverband der Deutschen Geographen. 
Their journals are devoted almost exclusively to the results of 
original research, although some also publish news journals in 
addition to scholarly periodicals and monographs. 

Somewhat more limited in scope but equally professional in char- 
acter are geographical institutes, usually associated with univer- 
sity departments, or specialized divisions of large associations 
and scientific bodies such as the Geography and Map division of 
the Special Libraries association (U.S.), Section E of the Ameri- 
can Academy for the Advancement of Science, Section E of the 
British Association for the Advancement of Science, the Division 
of Earth Sciences in the National Academy of Sciences-National 
Research Council ( U S . ) ,  and the Institut Geografii Academiia 
Nauk (U.S.S.R.). Government agencies which are primarily geo- 
graphic, such as the Institut GCographique National (France), the 
Conselho Nacional de Geografia (Brazil) and the Geographic 
branch, department of mines and technical surveys (Canada), 
often support research projects in institutes and societies. 

Some of the national, regional and even local geographical so- 
cieties have members in foreign countries, but only three are 
organized on an international basis. International meetings of 
geographical societies date back to the CongrPs International pour 
les Progrks des Sciences GCographiques at  Antwerp, Belg , in 1871. 
Subsequent congresses were held at  London (189 j )  , Geneva 
(1908) and Rome (1913). In  1922 the International Geographical 

union was created at  Brussels. Member countries are affiliated 
through their academies of science or their principal geographical 
organizations. The headquarters of the union changes with the 
election of new secretaries at general assemblies, usually held 
every four years. Research and organizational work of the union 
is carried out by more than a score of commissions. International 
geographical congresses, held under the auspices of the union, are 
attended by official delegations from member countries and by 
individual geographers who present and discuss research papers. 

The Pan American Institute of Geography and History was 
created as an organ of the Organization of American States in 1928. 
The headquarters is in Mexico City, and 21 American republics are 
members. The institute is composed of three commissions on 
cartography, geography and history, which meet independently a t  
consultations about every two years and jointly at general as- 
semblies every four years. Between assemblies the business of the 
institute is carried on by a directing council consisting of one of- 
ficial delegate from the government of each member state. 

The International Society of Geographical Pathology originated 
at Geneva in 1931, I t  is composed of national committees and of 
individual members concerned with the geographical distribution 
of diseases. 
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GEOLOGICAL SURVEY (U.S.), a bureau of the U.S. 
department of the interior. was established by act of congress on 
March 3. 1879, following recommendations of the National Acad- 
emy of Sciences, to classify the public lands and to examine the 
geologic structure, mineral resources and products of the national 
domain. Additional duties assigned since then require the bureau 
to supervise mineral lease development and to collect, publish and 
distribute data concerning the physical features and mineral and 
%ater resources of the United States, its territories and posses- 
sions. Responsibility for the performance of these functions is 
distributed among the topographic. geologic, conservation and 
water resources divisions. 

Topographic Division.-This division is responsible for de- 
lineating the physical features of the United States as quadrangles 
of the Kational Topographic Map series. These multipurpose 
three-dimensional maps provide basic information for mineral and 
water resources studies, engineering projects, national defense and 
industrial and community planning. By the second half of the 
20th century the geological survey had published about 20,000 

different topographic quadrangle maps. However, many of these 
maps needed revision or remapping for publication at  a larger 
scale. so that about 40% of the country was covered by maps that 
had been prepared at  a scale and with a basic accuracy adequate 
for modern needs. The map information office was established 
by bureau of the budget directive in 1946 as the central source for 
map information in the U.S. government to answer inquiries and 
fill requests for maps, aerial photos and related data. During a 
single year, more than 3.000,000 maps were sold or distributed. 

Geologic Division.-The geologic division maps and studies 
the surface and bedrock geology of the United States and ap- 
praises its mineral and mineral fuel resources, and conducts re- 
search in geology, geophysics, geochemistry and allied earth 
science disciplines with special emphasis on their application to 
discovery and development of natural resources. The work also 
includes geologic mapping and research to obtain basic data for 
engineering construction planning, for military geology, for soils 
surveys and for advancing the science of geology. The results of 
investigations have been published in bulletins, professional 
papers, circulars, and geologic and related map series, in reports 
printed by co-operative agencies and in trade and technical 
journals. 

Conservation Division.-This division supervises the devel- 
opment of certain minerals under leases on federal and Indian 
lands according to the applicable federal laws and examines and 
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classifies federal lands as to mineral and water-power values. In 
this way the proper development and use of resources on these 
lands is assured. Early in the second half of the 20th century the 
value of mlneral production on such lands supervised by the geo- 
logical survey had exceeded $8~o,ooo.o00 annually, enriching the 
United States treasury, reclamation fund, Indian beneficiaries and 
the various states by more than $98,oo0.000 in annual royalties. 

Water  Resources Division.-The ~vater resources division 
investigates and describes the quantity, distribution, chemical and 
physical quality, sediment content, availability and uses of water. 
Reports published by scientists and engineers of the division pro- 
vide essential background knowledge for use by the public, by 
industry and agriculture and by government agencies responsible 
for water conservation. development and use. 

Additional information on the work of the geological survey as 
reflected in the director's Alz~zual Repor t ;  index maps of each state 
and of Hanaii and Puerto Rico showing areas covered by survey 
topographic mapping; and a list of publications of the U.S. geo- 
logical survey with latest supplement are available to the public 
free upon request. See also GOVERNMENT DEPARTMENTS: United 
States. (H. B. N.) 

GEOLOGY (ARTICLES ON). The basic simplicity of 
geology has been obscured by the giant proportions in mhich it 
works-particularly its time scale, in which the xhole of recorded 
history figures as a mere tick of the clock. However, natural 
processes on so great a scale as, for example, the movement of a 
continental ice cap, the uplift of a submerged land mass or the 
formation of the sedimentary rock known as coal. can hardly fail 
to leave traces. Some of these were observed in antiquity, but, 
since they failed to fit in with any pattern of accepted theory, 
they were dismissed as inscrutable whims of nature. The survey 
article GEOLOGY summarizes the history of the reduction of these 
processes to terms of cause and effect, and gives an over-all view 
of modern earth science. 

Individual articles are devoted to the major subdivisions of 
geology and of geological time. GEOCHRONOLOGY dibcusses the 
methods by which the age of the earth's crust as a \\hole and of 
various rock strata have been estimated. PALAEOXTOLOGY explains 
how fossils are used as keys to the sequence of the sedimentary 
deposits that encased them in the processes of petrification; it  
reaches about 500,000,000 years into the past, to fossils of the 
earliest animals knomn to have been equipped uith bony structures 
or shells. PALAEOBOTANY traces plant fossils as far back as 
about ~ ,~oo ,ooo .ooo  years-almost half the estimated age of the 
earth's crust. 

These articles, and sections in the articles on geological epochs, 
describe forms of life that may seem grotesque but that Jvere 
adapted to their environment before the occurrence of geological 
events that involved changes in climate and other factors. Each 
of these articles includes a survey of a phase of organic evolution. 
For example, CRETACEOUS SYSTEM tells of "the time of the great 
dying" of the dinosaurs; the article on the ensuing epoch. EOCENE 

AND PALEOCENE, reviews the evidence of the rapid advance of 
mammals from crude and miniature forms to their position of 
dominance in the animal world. Another example of the articles 
on geological time units is PLEISTOCENE EPOCH, dealing with the 
stretch of time in which a large part of the earth's surface was 
subject to alternate periods of glaciation and interglacially mild 
climate. I t  includes a summary of the geological history of man, 
as written in the strata of this comparatively recent epoch. This 
subject is developed more fully in MAK, EVOLUTIOX OF, which 
links the findings of geology with those of biology and anthro- 
pology. 

The imprints left on the earth's crust by such geological agents 
as ~bater,  wind and glaciation, and the methods of recognizing these 
traces, are described in the article which deals with the source of 
855% to 90% of the \vorld's mineral M ~ ~ ~ ~ ~ ~ - S E D I M E X T A R Y  ROCKS. 
This is supplemented by ~VIND EROSION AND DEPOSITION. In PE- 
TROLOGY the emphasis is on igneous rocks; metamorphic rocks are 
dealt with in METAMORPHISM. Among other articles closely 
linked to this subject are MINERALOGY; ORE DEPOSITS: and SOIL. 
Individual articles are devoted to important rocks and minerals, 

such as CONGLONERATE ; SANDSTONE ; SCHIST ; IRON ; COPPER; 
etc.. and the gems. 

Sections of descriptive geology are included in each of the 
articles on continents, nations and other major geographical units. 
The basic principles of stratigraphical geology. by which the order 
of origin of rock strata can be determined in spite of forces that 
have upset and entangled them, are discussed in STRATIFICATION 

and STRATIGRAPHY. GEOPHYSICS is devoted to the science that 
studies the earth as a body of matter subject to the laws of dy- 
namics. gmxitation, etc.; the practical applications of some of 
these theories are treated in GEOPHYSICAL PROSPECTING. The 
methods by which the size, shape and internal structure of the 
earth are determined are discussed in GEODESY. 

Continents, mountains and oceans. like bodies constructed on a 
smaller scale, rise and fall in response to variations in their weight 
and in the strength of counterbalancing forces, although adjust- 
ment to a change such as the melting of an ice cap is a process 
measured in many thousands of years. The workings of this prin- 
ciple are explained in ISOSTASY. Various manifestations of it  are 
discussed in GEODESY ; EARTH ; and EARTHQUAKES. 

VOLCANISIVI discusses the geophysical background of volcanic 
eruptions. TIDES deals v i th  the effects of gravitational pull on the 
earth's crust and its atmosphere as well as on its waters. GEO- 
CHEMISTRY explores the process of geochemical evolution that 
prepared the way for organic evolution. 

In C~SMOGOKY,  the Brobdingnagian proportions of geology 
shrlnk to those of Lilliput. Linking geophysics and geochemistry 
with astronomy, this science traces the common origin of the 
chemical elements of our earth and those of millions of planetary 
siblings in its galactic family. 

GEOLOGY, the study or science of the earth, is a broad and 
diverse subject with many subdivisions and several closely allied 
fields. Geologists are concerned primarily with rocks that form 
the outer part of the solid earth; but an understanding of these 
materials, and of changes that have occurred and are now going 
on in their compositions and arrangements. involves principles and 
techniques of physics and chemistry. Geophysics and geochemis- 
try, both important and fast growing scientific disciplines, are a 
logical outgro~vth of this overlap in interest IT-hich extends beyond 
the visible rocky shell to deeper zones of the earth. Biology also 
plays an essential role in the study of rocks. great masses of nhich 
show profound effccts of biologic processes and contain clear 
records of animals and plants that lived in past ages. Paleon- 
tology, the study of this fossil evidence, is an essential part of 
geology: and the aid of organic chemistry is required for study of 
the interactions among rock materials and organic substances. 

Air and tyater are major agents in geologic processes; but the 
atmosphere is the special realm of another science, meteorology, 
and study of the earth's waters is shared by hydrology and oce- 
anography, two fields closely associated with geology. Inquiries 
into the origin and formative stages of the earth have developed 
the special subject cosmogony. which is related to astronomy. 
Geodesy supplies basic information on the form of the earth, on 
precise geographic locations and on values of gravity. Physical 
geography. concerned with surface features of the globe and giv- 
ing large attention to maps, likenise has close kinship with geology 
as another in the group of subjects to which the term geoscience 
has been applied. 

Geology has developed several main branches which for a brief 
survey may be classified as follows: ( I )  physical geology, includ- 
ing mineralogy, the systematic study of minerals; petrology, the 
study of rocks, their physical and chemical properties and modes 
of origin; geomorphology, the study of land forms and processes 
of thelr development; sedimentation, the origin and deposition of 
modern sediments; structural geology, a study of the geometry 
of rock masses, ~ ~ i t h  emphasis on crustal deformation; economic 
geology, the study of valuable mineral deposits; and ( 2 )  historical 
geology, including stratigraphy, the systematic study of bedded 
rocks and their relations in time; paleontology, the study of fossils 
and their location in the total sequence of bedded rocks; and 
mapping of bedrock units defined by physical characteristics and 
geologic age. This classification does not list specifically a num- 



ber of important subjects that receive attention below. More- 
over. like most brief classifications this one appears to draw sharp 
boundaries that are not real. For example, stratigraphy is part 
of the study of sediments, a subject that has both physical and 
historical aspects. Actually a rigid separation of all geology into 
physical and historical facets does not bear close analysis. Nearly 
all geologic study seeks to determine an order of events, and a 
main objective of the science is to work out the full history of the 
earth and its inhabitants. 

For a guide to the various articles dealing with the science of 
geology see GEOLOGY (ARTICLES ON) ,  above. See also articles 
on: the various branches of science referred to, as BIOLOGY; 
METEOROLOGY; etc.; geologic processes, as EROSION OF LAND; 
METAMORPHISM ; etc. ; rock bodies, as BATHOLITH; SILL; etc. ; 
eras, systems, periods and epochs, as CENOZOIC ERA;  CARBONIFER- 
OUS SYSTEM AKD PERIOD; PLEISTOCENE EPOCH; rocks and min- 
erals, as GRANITE ; CONGLOMERATE ; CASSITERITE ; CLAY AND CLAY 

MINERALS ; etc. ; and CRYSTALLOGRAPHY; MINERALOGY; PETROL- 
OGY. The plates accompanying this article illustrate many of the 
processes and formations discussed. 

For proper perspective an explanation of geology starts with a 
summary description of the entire earth and its major physical 
features. The development of human knowledge and concepts 
regarding the earth is summarized in a final section of this article. 

Following are the main divisions of this article: 

I. General View of the Earth 
11. Physical Geology 

A. Mineralogy and Petrology 
I.  The Earth's Crust 
2.  Igneous Rocks 
3. Sedimentary Rocks 
4 Metamorphic Rocks 

B. Geomorphology 
I. Weathering 
z .  Erosion by Running Water 
3. Erosion by Mass Movements 
4. Erosion by Ground Water 
5. Erosion by Glacier Ice 
6. Erosion by Waves 
7. Erosion in Arid Regions 
8. Net Results of Erosive Processes 

C. Principles of Sedimentation 
I .  Terrestrial Sediments 
z .  Mixed Terrestrial-Marine Sediments 
3. Marine Sediments 
4. Conversion of Sediments to Sedimentary Rocks 

D. Structural Geology 
I.  Evidence of Crustal Movements 
z Mountain Structure 
3.  Balance in the Earth's Crust 

E. Economic Geology 
111. Historical Geology 

A. Stratigraphy 
I .  Sedimentary Facies 
z Broad Stratigraphic Patterns 

B. Paleontology and the Scale of Time 
I.  Records Earlier Than Paleozoic 
2 .  Logic of the Time Chart 
3. Developments in Life Through Geologic Time 
4 Absolute Dates 

C. Geologic Mapping 
IV. Development of the Science 

A. Formative Stage 
B. 18th-Century Advances 
C. Strides in the 19th Century 
D. Progress in the 20th Century 

I. GENERAL VIEW OF THE EARTH 

Geodetic studies have determined that the earth has the form 
of an oblate spheroid with polar radius about 21.6 km. (13.4 mi.) 
shorter than the equatorial radius. The circumference following 
the equator measures a little over 40,000 km. (about 24.900 mi.). 
Relief features of the surface. large from the human viewpoint, 
are relatively small; Mt. Everest, with its summit nearly 9,000 m. 
(29,028 it.) above sea level. would appear to scale on a globe 
with a diameter of 40 cm. (16 in.) as a projsction only 0.3 mm. 
(0.012 in.) high. The visible part of the earth consists of three 
spherical envelopes : atmosphere, hydrosphere and lithosphere. 
Though gases of the atmosphere extend outward in detectable 

quantity many hundreds of miles, fully three-fourths of the gas- 
eous matter, by weight, is in a zone I 5 km. (about 9 mi.) thick di- 
rectly above the earth's surface. The great bulk of water making 
the hydrosphere is in the interconnecting ocean basins covering 
nearly 71% of the earth's surface; but water is widely distributed 
on the lands also. in streams and lakes and as ground water filling 
openings in soil and bedrock. The lithosphere is the solid outer 
part of the earth. 

Information on sea floors is building up rapidly through use of 
echo sounding and other recently perfected methods of study. 
Greatest depths of the oceans exceed 10.800 m. (more than 3 ~ , O O O  

ft.). If all surface irregularities .could be leveled off. the sea would 
be universal with a depth of almost 2 . 5  km. (about I.; mi.). The 
continental surfaces vary widely in height and configuration; Asia, 
the highest and most rugged, has average height about 1,000 m. 
(3,200 ft.)  above the sea. All continents have mountainous belts, 
some youthful and rugged. others old and subdued. The topog- 
raphy of ocean floors, like that of continents, varies from wide 
planar areas to high and steep mountain ranges, some of which 
project above the sea as island chains whereas others are wholly 
submerged. with shoal water over the highest portions. Recent 
oceanographic studies reveal that ocean floors generally are as 
uneven as continental surfaces. Conspicuous among major moun- 
tain belts rising from deep waters are those forming the islands 
of Indonesia in the Pacific. and the Antilles in the Atlantic. Many 
islands have been built up on ocean floors by volcanic eruptions; 
examples are the Hawaiian Islands in a deep part of the Pacific 
and Ascension and St. Helena in mid-Atlantic. Some other is- 
lands, such as Great Br~tain and Ireland, are merely parts of 
continental areas cut off by shallow channels from their mainlands 
Many more such islands would be formed if sea level should rise 
about IOO it., as would result if there were an increase in temper- 
ature sufficient to melt the ice caps that cover much of Antarctica 
and Greenland. 

11. PHYSICAL GEOLOGY 

As these subjects are treated at length in separate articles, only 
a summary of their employment in general geology is appropriate 
here. Minerals are the basic units in the composition of most 
rocks. and therefore they are in a real sense the geologist's alpha- 
bet. Many hundreds of distinct mineral species are recognized, 
but comparatively few are important in the kinds of rocks that 
are abundant in the outer part of the earth. Thus a few related 
minerals known as the feldspars, together with quartz, are the 
essential ingredients in granite and its near relatives; and lime- 
stones, widely distributed on all continents, consist largely of the 
one mineral calcite. Many rocks have a more complex miner- 
alogy, and in some the mineral particles are so minute they can 
be identified only through highly specialized techniques. For ex- 
ample. several clay minerals important in rocks known as shales 
or claystones cannot be resolved by the most powerful optical 
microscopes. 

Under exceptional conditions mineral substances grow into 
nearly perfect crystals that have distinctive external forms. Sili- 
con dioxide forms clear crystals of quartz that are hexagonal 
prisms with terminations shaped as pyramids; iron sulfide forms 
perfect cubes of pyrite, the faces marked with parallel lines. But 
when a substance crystallizes in bulk, crowding of grains growing 
from neighbouring centres prevents formation of recognizable crys- 
tals, though each mineral is formed with its peculiar internal 
atomic structure. Modern laboratories have varied and highly 
effective devices for working out the mineral content of rock mate- 
rials. Standard equipment is the petrographic microscope, con- 
structed for viewing thin sections of rock that are ground 
uniformly to about ,001 in. thick. No matter how fine the grain, 
so long as the rock is crystalline its essential minerals .can be 
determined by their peculiar optical properties as revealed in 
transmitted light under high magnification. Opaque minerals, 
such as those with a high content of metallic elements, require a 
different technique that uses reflected light from polished surfaces; 
this kind of microscopic analysis has particular application to 
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metallic ore minerals. Another device exposes mineral grains to 
X-rays ~ ~ h i c h ,  on emerging. outline on a photographic film a pat- 
tern that represents the atomic structure peculiar to a given min- 
eral species. Substances such as the clays are made up of particles 
so minute they are submicroscopic in relation to ordinary petro- 
graphic microscopes: but these particles become clearly visible 
under the electron microscope, which gives images with diameters 
enlarged by a factor of tens of thousands. The several clay min- 
erals are identified also by a technique kno~i7n as thermoanalysis 
which takes advantage of pronounced differences in thermal prop- 
erries. The instrument used in the analysis automatically draws 
a graph that is recognized as peculiar to a given mineral composi- 
tion. 

Analytical chemistry plays a major role in the study of minerals 
and rocks. An exact quantitative analysis is a valuable supplement 
to other techniques, and for many specimens the chemical exam- 
ination plays a major role. Rocks with glassy texture have no 
atomic organization and therefore give no response to microscopic 
study. Natural glasses are common in rocks of volcanic origin. 
In many such specimens small mineral grains scattered through a 
glassy groundmass can be recognized under a microscope, giving 
information to supplement the chemical study; but the quanti- 
tative analysis is of first importance. Thousands of such analyses 
made by reliable laboratories are on record for comparative study. 
Comparing the composition of a glassy specimen with composi- 
tions of crystalline rocks whose minerals are known will give much 
essential information. 

Spectroscopic study of rock specimens is an important recent 
development, and a complex instrument known as the mass spec- 
trometer is used in an increasing number of petrographic labora- 
tories This device detects the presence of elements in extremely 
small quantities; it also isolates and measures quantitatively the 
several isotopes of elements such as lead and carbon. The mass 
spectrograph is indispensable in analyses used for determining 
ages of minerals on the basis of progressive atomic changes in 
such elements as uranium and thorium. See also Mass SPECTROS- 
COPY. 

1. The Earth's Crust.-The term crust, which geologists com- 
monly apply to the outer part of the solid earth, is inherited from 
a speculative concept, once widely held, that our globe was once 
a molten mass nhich slovily cooled and solidified from the surface 
downward, and that the major part of the volume is still molten, 
below a comparatively thin shell of solid rock. This latter view 
is now untenable. whether or not the earth passed through a molten 
stage; hut, as explained later. we are convinced that an outer part 
of the earth, no more than a few tens of kilometres thick, differs 
in physical properties from deeper zones (see GEOCHEMISTRY; 
EARTHQUAKES), though the change is not marked by passage from 
solid to fluid materials. I t  is convenient, therefore, to keep the 
term crust for the distinctive outer zone. 

The rocks of the earth's crust are exposed to view only on con- 
tinents and islands. which comprise about 30% of the earth's sur- 
face. The known rocks are divisible into three main groups: 
igneous rocks, which have solidified from molten matter called 
magma: sedimentary rocks. those made up of fragments derived 
from pre-existing rocks. of materials precipitated from solution 
or of organic products: and metamorphic rocks. which have been 
derived from either igneous or sedimentary rocks under conditions 
that caused changes in composition. texture and internal structure. 

2. Igneous Rocks.-The igneous rocks are formed as either 
extrusive or intrusive masses. Extrusive rocks are products of 
volcanic action; they appear at  the surface as molten lavas which 
spread in sheets dnd harden, or they are made up of fragments, 
large and small, blown from vents by violent gaseous explosions. 
Intrusive rocks have formed by slom cooling of molten masses 
below the earth's surface; many such bodies are now exposed to 
view because long continued erosion has removed the older rock 
cover. Some of these bodies doubtless were reservoirs that sup- 
plied volcanoes in the past. 

The grain size or texture of igneous rocks is closely related to 
the mode of origin. Lavas generally are fine grained, even glassy, 
because rapid loss of heat, with resulting solidification, ailo\ved 

little or no opportunity for mineral grains to grow. But the same 
kind of magma, under a cover of solid rock thousands of feet 
thick, has lost heat very slowly; accordingly the grains have had, 
from the human point of view. long ages for growth, and the re- 
sultant rock is coarse grained. Examples are ordinary granites, 
in which all grains of the essential minerals can be distinguished 
with the unaided eye. A rock with similar chemical composition 
that formed in a lava flow may have a uniform appearance. with 
no distinguishable grains; but magnification up to jo or IOO times 
under a petrographic microscope may reveal a texture and mineral 
composition strikingly like that of the granite. Such a rock. 
known as rhyolite, is said to have aphanitic (i.e., invisible) texture. 

In  a general way the textures of igneous rocks vary according 
to the depth at  which the bodies were formed. Deep-seated 
(abyssal or plutonic) bodies are coarse grained; intrusive bodies 
that cooled at shallo~ver depths (hypabyssal masses) generally 
have medium to fine grains; and extrusive rocks are fine grained 
to glassy. There are, however, some complexities in this general 
rule. Many sheets of rhyolitic lava have large and well-formed 
crystals of feldspar and quartz isolated in an aphanitic ground- 
mass; the rock is called rhyolite porphyry, and the crystals are 
phenocrysts. Presumably these formed in a quiescent magma 
body underground, part of which was erupted in a volcanic out- 
break, whereupon the magma enclosing the crystals cooled quickly 
to form rock with fine grain. Porphyritic texture is common also 
in bodies of intrusive rock, of both the shallow- and deep-zone 
types; in such rocks the groundmass has visible grains which are 
much smaller than the enclosed phenocrysts. The contrasting 
grain size in all porphyries suggests an abrupt change in physical- 
chemical conditions while the parent bodies were forming. 

Exposed intrusive bodies are most numerous in great mountain 
zones for two reasons: ( I )  the mountain belts have been zones 
of major deformation, and abundant evidence indicates that ig- 
neous action is favoured by crustal disturbance; and ( 2 )  great 
uplifts in mountain belts have set the stage for erosion to the 
depths at  which plutonic masses have formed. Logically the best 
displays of large intrusive bodies are found not in youthful 
chains such as the Alps, but in much older mountain units-for 
example, the Riesengebirge of Germany-where the deep cores 
have been exposed by erosion through long ages. 

Bodies of intrusive rock are classified according to their loca- 
tions. sizes and shapes. The general term pluton is used for any 
large intrusive body. An abyssal mass of major size is appropri- 
ately called a batholith (literally "deep stone"). Commonly, 
such a body is exposed over an area measuring hundreds or even 
thousands of square miles; the Coast range batholith of British 
Columbia is more than 1.000 mi. long. These large bodies are  
not simple units with uniform structure and texture; they are 
complex assemblages of crosscutting and intertnined masses that 
indicate a long and varied history of development, with recurrent 
episodes. The major batholiths commonly are elongate parallel 
to the associated mountain belts. Intrusive bodies formed a t  
shallom. or intermediate depths have varied sizes and forms; most 
common are dikes, which are tabular, elongate bodies that cut 
across the enclosing rocks. and sills, generally similar in form to 
dikes but emplaced parallel to pre-existing layers of sedimentary 
or volcanic rocks. Sizes of both dikes and sills have a wide range. 
Some measure only a few feet in greatest dimension of exposure; 
but in northern England the Cleveland dike, essentially vertical, 
is traced more than IOO mi. and the Whin sill, nearly horizontal, 
extends fully 80 mi., with an average thickness about go f t .  

Knowledge of intrusive igneous bodies has been built up slowly 
by comparative studies, some in regions where erosion has brought 
to light only the masses that developed at  shallo~v depths, others 
in profoundly eroded belts where "only the bones of the extinct 
mountains" can be seen. Eeneath growing mountain chains around 
the Pacific ocean igneous intrusive action is doubtless now in 
progress, though beyond the range of direct observation. Study 
of extrusive activity and the resGlting rocks is more favourable. 
Active volcanic centres are widely distributed. and some of these 
are under continuous observation. The behaviour of Vesuvius 
and other Mediterranean volcanoes has been watched through 
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many centuries; and well-equipped scientific stations have been 
in operation for some decades at  a number of active centres. 
Study of active volcanoes is supplemented by observations made 
on great volumes of older volcanic products which, because they 
accumulated on the earth's surface, are much more accessible 
than the intrusive bodies which have come into view only through 
chance exposure by erosion. 

Volcanic materials are erupted through openings of two general 
types-central vents and long fissures. Around a central vent, 
which is essentially a great vertical pipe, products of eruption are 
built up to form a cone which may grow into a high mountain 
with a crater a t  its top; well-known examples are Vesuvius in 
Italy, Mayon in the Philippine Islands and Fujiyama in Japan. 
Two kinds of products issue from a vent: fragments known as 
ash and cinders, which are blasted violently upward by gaseous 
explosions; and lava or liquid rock, which commonly breaks 
through the side of the cone and spreads beyond its base. In a 
fissure eruption, lava wells upward and pours outward along an 
opening miles or even tens of miles in length. An eruption of this 
kind was observed in Iceland in 1783, Ancient outpourings of 
molten rock, in part along great fissures, built up widespread lava 
fields to form plateaus thousands of square miles in area; out- 
standing examples are in the Deccan region of India, the Columbia 
plateau of northwestern United States and the Paran& basin of 
South America. Commonly the outflow along a fissure has become 
obstructed except a t  a few favoured points where central erup- 
tions have built up cones along a nearly straight line. The Hawai- 
ian Islands, each constructed by long continued volcanic eruptions, 
are arranged along a line that probably represents a great zone of 
weakness in the floor of the, Pacific ocean. 

Old volcanic rocks, exposed haphazardly and without relation 
to vents from which they issued, are distinguished from intrusive 
rocks by several criteria. Quantities of gas escape freely from 
molten lava, and in late stages of cooling the gas, expanding under 
compression in the stiffening fluid, forms rounded openings or 
vesicles in the upper part of a flow. These vesicles, many of which 
in old flows have been filled with minerals deposited from solution, 
serve to distinguish the flow from a sill which may be similar in 
general form. Moreover, most assemblages of volcanic rocks con- 
tain an abundance of distinctive fragmental products of explosive 
action and associated glassy materials. 

In volcanic rocks the chemical composition, matching that of 
known intrusive bodies, ranges between wide limits. Silica, the 
most distinctive ingredient, varies from about 40% to more than 
75%. The high-silica rocks are generally light coloured and 
their excess of silica is expressed in abundant grains of quartz. 
Low-silica rocks range in colour from gray to brown and nearly 
black; they are rich in minerals containing iron and magnesium. 
Intermediate types are numerous, representing a complete grada- 
tion between the low-silica and high-silica rocks. Granite and its 
near relatives in chemical and mineral composition are commonly 
grouped as granitic rocks; they are predominant in the continents. 
Basalt, accepted as typical of the low-silica rocks, appears to be 
predominant in ocean floors. Basaltic flows that have built up 
wide plateaus in several continents have remarkably uniform com- 
position. According to a favoured concept these lavas have risen 
from a zone of dark, heavy rock that extends continuously from 
the ocean floors beneath the granitic rocks in all the continents. 

Igneous rocks yield minerals that are important economically, 
others that have large scientific value. The most reliable deter- 
minations of age are obtained by analysis of certain minerals, 
notably those containing uranium, that have been sealed in igneous 
bodies since their formation. From these analyses the oldest 
igneous masses are known to be more than 2,000,000,000 years 
old. Such quantitative determinations are in accord with much 
qualitative evidence in the geologic record, all testifying to the 
vast length of geologic time. 

3. S e d i m e n t a r y  Rocks.-Rock materials exposed to air and 
moisture are subject to continual change, both physical and chem- 
ical. Bedrock is broken into pieces, large and small, which are 
moved by running water and other agents to lower ground and 
spread in sheets over lake bottoms, flood plains and sea floors. 

Dissolved matter is carried to seas and other water bodies and 
some of it is precipitated either chemically or by the action of 
organisms. The deposited material becomes compacted and in 
time much of it is cemented into firm rock. Generally the process 
of deposition is not continuous but sporadic, and sheets of material 
representing separate episodes come to form distinct layers of 
rock. As a result the sedimentary rocks are stratified; the indi- 
vidual layers are beds or strata. 

Large parts of every continental mass are covered with sedi- 
mentary rocks that represent deposits formed during many pe- 
riods of the earth's history. In  part these bedded rocks are nearly 

FROM LONGWELL AND F L I N T ,  " INTRODUCTION TO PHYSICAL GEOLOGY"  

FIG. 1.- TEXTURES O F  ROCKS M A G N I F I E D  ABOUT 8 TIMES. ( A )  D l O R l T E  
( C R Y S T A L L I N E  I G N E O U S  R O C K ) ;  (6)  SANDSTONE; ( C )  PHYLLITE (METAMOR- 
PHOSED S H A L E )  

horizontal, as they were originally; but in large areas, particularly 
in mountain belts, they show various degrees of deformation. The 
principal kinds of sedimentary rocks are conglomerate, sandstone, 
siltstone, shale, limestone and dolomite. 

Conglomerate, made up of fragments derived from older rocks, more 
or less rounded by wear and ranging in size from boulders (diameters 
25  cm or more) down to pebbles (minimal diameters z mm.) ; inter- 
stices generally are filled with sediments of finer grain, more or less 
firmly cemented. 

Sandstone, consisting of sand grains (diameters z to mm.), pre- 
dominantly quartz. Interstices generally hold still finer particles and 
cementing material. 

Siltstone, consisting chiefly of silt particles (diameters to &i 
mm ) more or less well cemented. 

Shale, consisting chiefly of clay arranged in thin layers or laminae. If 
lamination is lacking, the term claystone is appropriate. 

Limestone, made up of mineral grains consisting chiefly of the mineral 
calcite. Commonly has numerous fragments of shells, microscopic or 
larger, from marine animals. 

Dolomite, similar to limestone, but has a high content of magnesium. 
Although the kinds of rock listed above are most important 

quantitatively, many others are recognized, some of large prac- 
tical value. Among these are beds of common salt, gypsum, phos- 
phate and iron oxide. Coal, in extensive beds, has developed from 
plant materials accumulated in swampy areas and later buried 
under large thicknesses of ordinary sediments. 

4. Metamorphic Rocks.-Metamorphism means literally 
transformation, and logically the term might be applied to any 
profound change. In  geology the meaning is restricted; it does 
not include the decay of rock materials exposed to the weather, 
nor the fusion of rocks by igneous processes. Metamorphic rocks 
have been developed from earlier igneous and sedimentary rocks 
by heat and pressure, a t  some depth and most effectively in the 
great mountain zones. Resultant changes are in texture, in min- 
eral composition and in structural features of the rock. Survival 
of some characteristics of the original rock indicates that fusion 
has not played an essential part in the change. 

Two general kinds of metamorphic effects are recognized: ( I )  
dynamic metamorphism resulting from strong compression, per- 
haps aided by some increase in temperature from friction; and (2) 
thermal metamorphism caused by high temperature in rocks ad- 
jacent to intrusive igneous bodies. Effects are accentuated 
through introduction of elements by fluids that move from a 
molten mass into the surrounding rock. Susceptibility of differ- 
ent rocks to either type of metamorphism varies greatly. Thus 
in part of the Appalachian mountain belt in Pennsylvania, coal in 
strongly crumpled beds was changed to anthracite, a type of coal 
from which nearly all volatile matter has been expelled; but the 
shale beds adjacent to  this coal are unchanged except for the 
crumpling. By contrast, in a more strongly deformed belt in 
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Rhode Island coal has been changed into graphite, and in the 
enclosing shale beds shearing has developed thin cleavage plates 
lined with flakes of mica. Near an intrusive igneous mass in South 
Africa shale was altered to  hornfels. a hard metamorphic rock 
studded ~v i th  crystals of minerals that grew during the period of 
high temperature. Beds of sandstone alongside the altered shale 
are unchanged except for firmer cementation of the quartz grains. 

Extreme metamorphism in some mountain zones has resulted 
from combined dynamic and thermal effects. Fluids rising from 
deep-seated plutons have combined with rock material in deformed 
sedimentary rocks, and the resultant product is indistinguishable 
from granite that has crystallized from magma. To some extent: 
therefore, granitic rocks may be a product of metamorphic as 
well as igneous processes. 

Many of the metamorphic rocks consist of flaky minerals. such 
as mica and chlorite, set in parallel arrangement. These minerals 
cause the rock to split into thin sheets, and the rocks are said to 
be foliated (fig. I LC] ). 

The  commonest kinds of foliated metamorphic rock are slate, 
phyllite, schist and gneiss. Marble and quartzite are nonfoliated 
metamorphic rocks. 

Slate, a rock with remarkably plane cleavage cutting across folded 
beds oi the original rock and dividing it into thin plates. Surfaces of 
the plates are lustrous, but no minerais are distinguishable without high 
magnification. 

Phyl l z l~ ,  an exceptionally lustrous rock representing a higher stage of 
metamorphism than slate. The cleavage plates commonly are wrinkled 
or sharply bent. 

Schist, a well-foliated rock in which the flakv minerals, usuall~, mica 
or chlorite, are plainly visible. Quartz is abundant, and many -schists 
are studded with garnets. 

Gneiss, a coarse-grained rock with imperfect ioliation. Granite gneiss 
is a strongly banded rock with the mineral composition of granite. 

ibfarble, recrystallized limestone, wholly granular. Dolomite marble 
is recrystallized dolomite. Either rock may be studded with minerals 
formed irom impurities. 

Quautzite, iormed irom quartz sandstone by complete filling of all 
spaces between grains with quartz. 

Land forms are features of slow but continuous development. 
IVide distribution on the lands of sedimentary rocks that had their 
origin in former seas suggests clearly that the present mountains, 
plateaus and other landscape features owe their beginning to wide- 
spread uplift. Evidence that these features are being steadily 
modified is compelling. though parts of this evidence become clear 
only with special study. Engineers charged with the problem of 
controlling the flow and checking channels for navigation in large 
streams supply convincing quantitative data. Even casual ob- 
servers of the Colorado river in the Grand canyon of Arizona are 
impressed with the amount of visible sediment in the stream, espe- 
cially a t  flood stage. n'leasurements show that the river carries 
past a given point an average of 11,000 tons per hour, or nearly 
~oo.ooo.ooo tons per year. This annual load, most of it brought 
from the Rocky mountains and the high plateau country, has over 
a long period built an immense delta a t  the head of the Gulf of 
California. l l a n y  other great rivers, such as the llississippi, the 
Amazon. the Niger, the Nile. the Ganges and the Hwang-ho. are 
carrying vast quantities of rock matter from continents to seas, 
as indicated by their large and growing deltas. Countless smaller 
streams that flow directly into the sea swell the total mass of 
transported sediment, much of which does not go into construc- 
tion of deltas but is spread widely on sea floors by action of waves 
and currents. Moreover the water flowing into the seas carries a 
great total load that is invisible, dissolved from rocks on the lands. 

The ultimate forces responsible for wearing down land masses 
are solar energy and gravity. Heat from the sun evaporates 
sea water; and. using the atmosphere as its agent. the solar heat 
causes circulation of water vapour, part of which is precipitated 
as rain and snow on the lands. The water returns toward the sea. 
much of it by circuitous routes (fig. 2 ) .  This continuous move- 
ment of water between sea and land is the hydrologic cycle. which 
performs a vast amount of work. I$-ater and air react with rock 
materials, changing them chemically and breaking them into small 
pieces; this complex action is weathering. Running water moves 

the loose rock debris and in the process causes further breakup 
of bedrock. At high altitudes and in polar regions snow is com- 
pacted into masses of ice, which move slo\vly downslope as glaciers 
and add their energy to that of running water in wearing down 
the land. Water makes its way underground and slo~vly moves 
seaward, dissolving rock material as i t  goes. IVinds and waves 
join the attack on the lands. All these activities are  included in the  
composite process of erosion, which sculptures the  continents in 
great detail and tends to reduce them toward sea level. T h u s  
gravity, aided by solar energy, strives to establish equilibrium b y  
leveling out all irregularities on the earth's surface. .At the present 
rate of erosion. which is reasonably well known, the continents 
m-ould be worn to sea level within a small fraction of the time tha t  
has elapsed since life on the lands began. This suggests strongly 
that the work of erosion is opposed by another process; and there 
is abundant evidence that the lands have been elevated repeatedly, 
on a large scale. Therefore the landscapes of today represent a 
stage in the conflict between two sets of forces: one set strives t o  
reduce continents to featureless plains; the other set. within the  
earth. rejuvenates the lands by forming mountain chains and broad 
upwarps. The processes of uplift are given special attention in a 
later section. Weathering and erosion merit further discussion 
here. 

1. Weathering.- Blocks of stone in walls of very old build- 
ings are discoloured, many have irregular surfaces from spalling 
and some are visibly crumbling. Bedrock in the  hills has been 
exposed to weather vastly longer and shows much greater change 
unless i t  is situated where running water or some other agent 
carries away the products of decay as they are formed. Such a 
situation is a nearly vertical cliff with a stream near its base; bu t  
as a rule even there blocks of rock, fallen from the cliff and  in 
various stages of decay, form great heaps of slide-rock. Yearly 
level fields back from the cliff normally have a cover of soil which, 
as shown by careful study, was produced by decay of the under- 
lying bedrock. Commonly the blanket of soil is several feet or  
even tens of feet thick; and an artificial shaft penetrating it reveals 
a gradation from soil downward through decayed rock into un- 
altered bedrock. 

Changes in rock through weathering are partly mechanical, 
partly chemical. I n  regions that have cold seasons an effective 
mechanical agent is frost wedging. LVater penetrates crevices in 
rock, and expansion in freezing, repeated time af ter  time. dis- 
places grains and even large blocks. Gro~ving roots of plants pro- 
duce similar effects, but rooted plants can grow only where chem- 
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F I G  2 -THE HYDROLOGIC CYCLE POWERED BY S O L A R  HEAT A N D  G R A V I T Y  

ical action has made food available to them. T h e  most effective 
chemical reagent is na te r  that carries in solution carbon dioxide, 
a gas universally present in the air in minute quantities. Rain  
carries some of the gas to the ground. and hence much of the  
na te r  that comes in contact with rocks is a meak solution of 
carbonic acid, which reacts slowly with some of the minerals. 
Feldspars. the chief minerals in granitic rock. eventually yield 
clay which is the basic material in ordinary soils. Clay is a com- 
plex mixture of silicate minerals, in themselves a large field for 
study. Potassium carbonate, another product of weathered feld- 
spar, is a nourishing food for plants. Once a soil with a plant  
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cover is started the chemical breakdown of underlying bedrock is 
accelerated because decaying plant tissues supply carbonic acid to 
percolating water. Soils are best developed under warm, humid 
climates, which favour plant growth and the accompanying chem- 
ical decay of bedrock. In arctic and desert lands chemical weath- 
ering is weak, plants are few, soils are generally poor and nearly 
unaltered bedrock is exposed over large areas. (See SOIL EROSION 

AND CONSERVATION.) 
Large daily variations in temperature, especially pronounced in 

deserts, were once credited with effective breaking of exposed 
bedrock. According to this concept expansion from heating dur- 
ing the day, followed by contraction from rapid cooling at  night, 
would explain the separation of thin slabs from large blocks of 
rock a t  the surface. This view has been discredited by careful 
experiments with use of an electric heating and cooling device 
equipped with automatic control. Thousands of alternations be- 
tween temperatures considerably higher and lower than those 
measured in deserts have failed to produce in samples of rock 
any fractures detectable even under high magnification. Study 
of thin shells that separate from rock exposed to the weather re- 
veals as a common cause of the separation the slow development 
of clay minerals, which involves an increase in volume. The 
outer surface of exposed rock dries rapidly after wetting; but 
moisture that penetrates into minor crevices stays until some 
decay is started, and the resultant swelling causes flakes to spa11 
off. Separation of successive thin shells from massive rock such 
as granite is called exfoliation. This is a common form of weath- 
ering in regions that have moderate rainfall. 

2. Erosion by R u n n i n g  Water.-Rain water falling on a 
sloping field that has been freshly plowed may wash away quan- 
tities of soil. No area of ground is perfectly even, and the water, 
controlled by gravity, becomes concentrated along local sags in 
the surface of the field, where stream channels are developed. If 
the rainfall is of short duration only a few nearly parallel chan- 
nels may develop, separated by wide, ungullied areas; but if hard 
rainfall is prolonged, or if the field is left undisturbed through 
successive rains, channels tributary to those first formed start 
and grow longer headward; these tributaries in turn become 
branched, and the process continues until the entire surface is 
covered with a network of steep-walled gullies. As water con- 
tinues to  flow the gullies are in general continuously deepened. 
But cutting down of a main channel may be checked where it 
crosses from the plowed area into a meadow protected by sod; 
this channel cannot then carry away all the sediment delivered 
into it  by tributary gullies, and the excess material is deposited a t  
the bottom of the main stream to form a widening alluvial flat. 
With continued growth the alluvial deposit may extend backward 
into the lower reaches of tributaries, thus decreasing their gra- 
dients and limiting their power to cut down and to carry sediment. 
Gullies in the higher parts of the slope retain their vigour longest. 

Every land area with abundant or moderate precipitation has an 
integrated drainage system. I n  the Alps, a mountain mass that 
was uplifted late in geologic history, a network of deep valleys 
directs the drainage toward the four points of the compass into 
four principal streams : northward into the Rhine ; westward into 
the RhBne; southward into the Po; and eastward into the Danube. 
Each of these major streams has a wide lower valley floored with 
alluvium which extends downstream to a large and growing delta. 
Upstream the valley is narrower, with higher and steeper sides; 
and in the mountains each large tributary is a deep gorge, many 
with nearly vertical sides. The gradient of the stream bed near 
the delta is only a few inches per mile; upstream it steepens pro- 
gressively, and many of the mountain tributaries are raging tor- 
rents with stretches of rapids and some vertical falls. Such a 
stream is actively deepening its valley, though it is floored with 
bedrock. The swift water is armed with sediment ranging in size 
from sand grains to coarse rubble; scrubbing of this material over 
the stream bed breaks and wears the particles themselves, but the 
constant abrasion also wears the bedrock floor. Moreover much 
of the bedrock is divided into blocks by intersecting joints, and 
many such blocks are loosened and dislodged by the force of the 
swift stream to become part of the abrading load. 

Study of numerous stream valleys in various stages of growth 
reveals a general progression in development of form, both longi- 
tudinally and in cross section. Nearly all large rivers flow into 
the sea, and sea level limits the depth to which they can cut. In  
any segment of a valley that is far above sea level the energy of 
the stream is used mainly in cutting down to establish a graded 
profile, an ideal slope on which the stream can transport its load 
of sediment without either cutting or depositing. The large 
rivers that receive drainage from the western Alps are essentially 
at  grade in their lower courses; but in the high mountain country 
the profiles are excessively steep, downcutting is active and val- 
leys are deep and narrow. When the profile in a considerable 
segment of a valley approaches the graded form the stream, de- 
flected from one side to the other, erodes laterally to make the 
valley floor much wider than the stream channel. This tendency 
to cut laterally is of course present a t  earlier stages in valley de- 
velopment; but so long as active downcutting continues the stream 
is not a t  a given level long enough for lateral erosion to be effec- 
tive. After a wide, flat floor is developed the stream at  high flood 
stage spreads beyond its normal channel and deposits sediment to 
form a flood plain, which grows in width as the widening of the 
valley continues. On a well-developed flood plain the sluggish 
stream, diverted laterally by small obstacles, characteristically 
develops a sequence of wide, looping bends, or meanders, many 
of which impinge against the valley sides. 

Deepening of a valley does not end abruptly with the formation 
of a flood plain. Slow downcutting continues; and with lateral 
shifting of the stream, remnants of earlier valley floors may be 
preserved as terraces. Commonly these terraces are at  different 
heights on opposite sides of a valley, each being the only remain- 
ing part of a former floor. On the other hand some paired ter- 
races, well above the present stream, suggest recent rejuvenation 
of the stream by uplift of the land or by lowering of sea level. 
Such terraces in the Mississippi valley probably indicate down- 
cutting by the stream caused by subtraction of water from the 
seas in formation of the present icecaps of the polar regions; the 
river has regraded its valley to the lower sea level. 

Lateral cutting by mature streams has been an important factor 
in the planing down of wide land masses. But the general lower- 
ing of a land surface is begun as soon as the surface is occupied 
by a network of functional stream channels. Streams in the Alps, 
aided by glaciers, have removed the vast quantity of rock mate- 
rial that once occupied the vacant spaces of the present valleys. 
Moreover, the divides between adjacent valleys are being reduced 
slowly as material is eroded from the opposed slopes. 

Some wide and high continental areas are not fully covered with 
stream channels because of deficient rainfall. Permanent streams 
that cross the Colorado plateau in western United States receive 
most of their water supply in the Rocky mountains to the east and 
north; and valleys cut into the plateau by these streams are deep, 
steep-walled canyons that have few large tributaries. Erosion is 
proceeding far more rapidly in  the Alps than in the Colorado 
plateau. Many arid regions have no drainage to the sea; examples 
are the Dead sea basin, areas in central and western Australia and 
the Great basin of western United States. The Dead sea de- 
pression is far below sea level and is being filled slowly with sedi- 
ments brought in chiefly by the Jordan river, which has its source 
in mountains to the north. The Great basin, like other regions 
with interior drainage, receives many streams, some from moun- 
tain blocks within its area, others from bordering highlands. Sedi- 
ments eroded from the high areas are filling the many separate 
depressions. The tendency is for some depressions, as they are 
filled, to spill over into lower areas; ultimately the entire region 
will be reduced nearly to a featureless plain well above sea level 
unless crustal movements or a change in climate may interrupt 
the present trend. 

3. Erosion by Mass Movements.-Transport of rock debris 
on land surfaces is not confined to channels of active streams. 
On every slope a component of gravity exerts a pull which results 
in large-scale migration of soil, broken rock and even large masses 
of bedrock. Abrupt landslides are the most familiar and spec- 
tacular example of such movement. Every year large numbers 
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of slides occur in mountainous country-the Alps, the Himalayas, 
the Rocky mountains and other belts of steep topography; the 
sliding masses range in volume from a few square yards to a cubic 
mile or more. Some large slides, starting without any warning 
and moving at  high speed, have overwhelmed towns and caused 
other catastrophes. Commonly a sliding mass blocks a large 
stream to form a lake, thus complicating the routine of erosive 
action. In a region subject to strong earthquakes, a sharp shock 
often has started a number of landslides involving masses that 
probably were nearing the point of release. 

Chronic landslides, which move slowly and intermittently on 
steep slopes, are more common than the catastrophic kind. 
Masses of soil and broken rock move partly by slow flowage, partly 
by slipping over a firmer basement. In  cold seasons such masses 
may be frozen and practically stationary; thawing in spring causes 
saturation with water and renewed flowage or sliding on a lubri- 
cated base. Differential movement creates a hummocky surface; 
forest trees growing on the slope are tilted at various angles and 
locally they are uprooted. Chronic slides represent all gradations 
between regular landsliding and imperceptibly slow downslope 
movement known as creep, which operates on every slope covered 
with loose, weathered material. Even soil covered with close-knit 
sod creeps downslope, as indicated by slow but persistent tilting 
of poles, gravestones and other objects set into the ground on 
hillsides. 

The several forms of mass movement on land surfaces are com- 
prised under the general term mass wasting. All such movements 
tend to bring loose rock material within reach of streams. which 
continue the transport to lower ground or to the sea. In high 
country the cutting of deep valleys by streams creates steep slopes 
on which mass movements are especially effective. Thus stream 
erosion and mass wasting co-operate in the wearing down of land 
masses. 

4. Erosion by G r o u n d  Water.--Of the average annual pre- 
cipitation on all land areas about 25% runs off directly down 
slopes into stream channels; a considerable part evaporates; the 
remainder, half or more of the total, sinks into the ground where 
it brings about many physical and chemical changes. The weath- 
ering processes produce soluble substances which are carried by 
percolating ground water, some to be deposited in open spaces in 
bedrock, more to be delivered to streams and carried eventually 
to the sea. A considerable fraction of the total load carried by 
rivers is invisible, in dissolved form. One common ingredient, 
usually in small amount, is sodium chloride, familiar as common 
salt; another is calcium carbonate, an important part of which 
is derived from limestone bedrock, another part from decom- 
posed feldspar minerals. Ordinary limestone and dolomite under- 
lie great areas of every continent. Under humid climates with 
warm seasons the ground water, charged with carbon dioxide 
supplied mainly by vegetation, dissolves vast quantities of these 
carbonate rocks. In  Yugoslavia, Kentucky and many other large 
areas the subsurface solution has had profound effects on topog- 
raphy. Roofs of caverns have collapsed to form large numbers 
of steep-walled sinks; streams, large and small, have been drawn 
into a network of caverns, leaving dry valleys formed at  an earlier 
stage. Remnants of collapsed cavern roofs known as natural 
bridges are a common feature. A landscape dominated by the ef- 
fects of ground-water solution is said to have karst topography, 
from a region in Yugoslavia where such effects are prominent. 

Whether or not the bedrock of a region is highly soluble, ground 
water plays a major part in weathering and erosion. I t  provides 
the perennial supply for stream flow; immediate surface runoff 
causes flash floods, whereas the trickling of water from soil and 
from openings in bedrock continues at  a nearly uniform rate. 
After a period of rainfall the water settles along openings to the 
water table, a more or less definite surface, higher under hills than 
under lowlands, a t  the top of the zone of permanent saturation; 
wells sunk below this depth are assured a steady flow (fig. 3).  
Above the water table is a zone of varied thickness known as the 
zone of aeration because air enters openings after water from the 
surface settles to the zone of permanent saturation. Weathering is 
active in the zone of aeration, where air is in contact with rock 

materials that usually are wet with water bearing carbonic acid 
from plants. Freezing and thawing of shallow ground water, 
together with its lubricating effect in soil, plays an essential part 
in movement by creep. 

Thus ground water has a major role in weathering and in mass 
wasting and is the chief agent in delivering to streams vast quan- 
tities of dissolved mineral matter. Masses of dripstone formed 
in many caverns represent local and incidental deposition from the 
dissolved load in transit. 

5. Erosion by Glac ie r  Ice.-In some high mountains and in 
large parts of the arctic regions snowfall exceeds- melting. Ac- 
cumulating snow becomes compressed into ice; and on reaching 
a critical thickness masses of ice move under their own weight 
by solid flow; such a moving mass is a glacier. In  the Alps, the 
Himalayas, the Coast range of British Columbia and many other 
mountain chains the high valleys are filled with glaciers, some of 
them tens of miles long. Movement of a glacier down its valley 
is too slow to be seen directly; but accurate instrumental measure- 
ments record speeds ranging from a few inches to several tens of 
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land and Antarctica have enor- 

WATER Z O N E S  mous icecaps in which flowage is 
radially outward; great masses 

become separated from the margins and drift away as icebergs. 
Information about glaciers as erosive agents comes from study 

of active glaciers supplemented by observations in valleys from 
which glacier ice has almost or entirely vanished. At  the lower 
end of a vigorous valley glacier a ridge, or complex group of 
ridges, extends across the valley. This end moraine is made up 
chiefly of coarse rubble containing many blocks of rock with one 
or more faces smoothed and scratched. Similar blocks are frozen 
in the ice exposed a t  the glacier front; evidently the morainal 
ridge was built up slowly by accumulation of rubble as the ice 
released it by melting along a front that has varied little in posi- 
tion through a long period. Water in streams of meltwater issuing 
from the glacier is gray-white and has been called glacier milk; it 
carries in suspension quantities of silt-size particles made of fresh 
rock ground up by abrasion as the lower surface of the glacier, 
armed with blocks of rock, grinds over the valley floor. Moraines 
on top of the glacier are formed of rubble gathered from the valley 
walls partly as a result of lateral grinding action by the moving 
ice. 

The features of a valley recently cleared of glacier ice testify 
to vigorous erosive action. Areas of bedrock on the floor are 
polished and marked with grooves and scratches generally parallel 
to the axis of the valley. Rugged surfaces, both on the walls and 
on the floor, represent forcible removal of blocks bounded by 
joints. The cross section of the valley suggests a wide U in con- 
trast to the V form of a mountain valley fashioned by a stream. 
Lateral erosion by the moving ice caused widening by  removing 
not only the points of spurs that normally jut into a main valley 
between tributaries, but also considerable parts of the tributary 
valleys. Walls of the glaciated valley are remarkably steep and 
straight and are marked by numerous high falls from tributary 
streams that would normally join the main stream a t  grade but 
now are in hanging valleys (fig. 4). The head of the ice-freed 
valley has the form of a wide semicircular amphitheatre (cirque), 
caused by continual plucking action as ice forming in the snow field 
became part of the moving glacier. At a divide from which two or 
mofe glaciers moved in different directions, the growing cirques 
have partly intersected to form a sharp, jagged ridge. The Matter- 
horn is a pyramid-shaped mass that has survived destruction be- 
tween cirques slowly growing together; and numerous similar 
peaks in the high Swiss Alps testify to the magnitude of erosion 
by glaciation of that mountain mass. Although the number of 
glaciers now in the Alps exceeds 1,200, formerly there were many 
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more; and the existing glaciers were much longer than now, as in- 
dicated by the glaciated forms of valleys and the abundance of 
characteristic glacial deposits extending many miles below the 
present terminal moraines. Long and careful study in the Alps 
has determined that the valleys were fashioned by stream erosion; 
onset of a cooler world climate brought development of glaciers 
that reached to a low level in all Alpine valleys; and increased 
temperatures have reduced the glaciers to their present status. 
This general history applies to high mountain valleys in both the 
northern and southern hemispheres. 

F R O M  L O N G W E L L  A N D  F L I N T ,  ' I N T R O D U C T I O N  T O  P H Y S I C A L  G E O L O G Y "  

FIG. 4.- FEATURES I N  G L A C I A T E D  M O U N T A I N S  

The deep, steep-walled fiords in Norway, British Columbia, New 
Zealand and some other lands are valleys fashioned by glaciers and 
now occupied by the sea. 

Study of modern glaciers has brought realization that at the 
time of maximum glaciation in the Alps great ice sheets covered 
wide areas of continents nithin the temperate zones. In  Europe 
an icecap extended from the Arctic ocean to central Germany, 
and the British Isles were covered with ice, in North America all 
of Canada and the northern part of the United States mere glaci- 
ated. Much of the soil was removed from the glaciated areas, and 
the bedrock was polished, grooved and locally eroded by plucking 
action. LVide belts marginal to the ice sheets were mantled with 
characteristic glacial deposits, including the unassorted and un- 
stratified till deposited under the ice and in end moraines, and the 
stratified drift laid down by meltwater flowing from the icecaps 
during stages of their gro~5th and decay. 

6 .  Erosion by Waves.--The assault on shore areas by storm 
waves can be observed at  margins of large lakes; and effects of sea 
waves on open coasts are much more pronounced. Historical 
records show that wave erosion has made appreciable inroads in 
some coastal areas; for example, along a 30-mi. stretch of the 
Yorkshire coast in eastern England waves have cut inland 2$ to 
3 mi. since the Roman occupation, sweeping away the sites of 
many villages. On the other hand some stretches of British and 
other coasts have been extended seaward through deposition by 
currents, waves and streams. Whether wave work is effective in 
reducing a land area depends on exposure of a shore to prevailing 
storm winds, kind of bedrock, depth of water near shore, location 
and direction of currents, relation to streams that carry large 
volumes of sediment and other variables. So long as sea level 
remains constant the extent to which wave erosion can advance 
inland is limited. Wave motion extends to a moderate depth 
known as wave base, and in the lower part of the layer of agitated 
water there 1s little energy. As storm waves plane inland. energy 
is absorbed by friction on the wave-cut platform. Hence with 
each advance the ability to erode decreases and the eroded surface 
slopes upward to an intersection with sea level. If sea level rises 
slowly. as it did while the great ice sheets of the past were melting, 
the extent to which waves can plane inland is increased. Northern 
lands that have been elevated since the ice vanished (see below) 
have conspicuous wave-cut surfaces on resistant bedrock, termi- 
nating inland against unmistakable sea cliffs and remnants of 
beaches. 

Like streams, waves require tools for effective cutting. Blocks 
dislodged from cliffs by direct impact of the water are then used 

for abrasion, together with rock fragments brought from the land 
by streams and shifted along shore by currents. High cliffs com- 
monly are undercut by wave action, and eventually the overhang- 
ing parts collapse, to be broken up completely. Some more 
resistant parts of the bedrock are bypassed temporarily and stand 
above water as isolated stacks. 

7. Erosion in A r i d  Regions.-No sharp demarcation can be 
made between climates classed as arid and humid; but by a com- 
mon definition, regions pi th  less than 2 ;  cm. (10 in.) average 
annual precipitation are arid. In  these regions the surface of the 
ground is dry much of the time, there is little or no protective 
vegetation and strong ~+inds  are an effective eroding agent. Coarse 
particles swept along the ground have sandblast action, wearing 
and polishing facets on loose stones and on bedrock. Window 
glass exposed to such storms quickly becomes frosted, and un- 
protected wooden telephone poles are within a short time 

w

orn 
through near the base. Finer particles are carried away in great 
quantities and to large distances; during and following strong 
windstorms in the deserts of north Africa, appreciable amounts 
of dust settle on decks of ships in the Mediterranean and even in 
countries of southern Europe. In  grazing and farming regions 
classed as semiarid, strong winds carry away vast quantities of 
soil, particularly during periods of exceptional drought. During 
the early 1930s a wide belt east of the Rocky mountains in the 
Cnited States lost much valuable topsoil in windstorms known as 
black blizzards, which carried dust as far east as the Atlantic 
seaboard. 

Although abrasion by wind-blown sand is important locally, the 
chief work of the wind is in transportation of rock materials 
broken up by other agents. In  contrast to running water, wind 
carries quantities of sediment from lower to higher ground. (See 
also DESERT; DU;\IES; WIND EROSION AND DEPOSITION.) 

8. Net Results of Erosive Processes.-Each of the eroding 
agents-surface water. ground water, glacier ice, wave action and 
wind-is fashioning distinctive landscape features. These land 
forms are ephemeral, slowly but constantly changing, and the 
tendency is toward gradual lowering of the lands. The ideal result 
if erosion on lands continued without interruption would be re- 
duction of every continent to a low, featureless surface, or 
peneplain; and by wave action such surfaces might eventually be 
brought below sea level. Profound effects of erosion are wide- 
spread. Very old mountain chains have been brought to low or 
moderate altitudes; examples are the Caledonian chains of Scan- 
dinavia and Britain, the mountains of eastern Australia and the 
Appalachian belt of eastern North America. Still older chains 
have been entirely destroyed and only their roots remain as evi- 
dence (see below). In each continent wide surfaces that bevel 
indiscriminately across resistant and weak bedrock represent close 
approaches to peneplains; but these surfaces have been uplifted 
and are now being dissected by streams. The forces causing uplift 
have been persistent, and erosion keeps refashioning land forms 
that never are brought to completion. 

An understanding of sedimentary rocks is all-important in geol- 
ogy, and sediments now being deposited provide the essential key. 
The sedimentary processes are a vast and complex subject for 
study; kinds of materials are numerous, they are worked on by 
several kinds of agents, the environments of deposition are diverse 
and many of them hidden from direct view. Many investigators 
are devoting their attention to problems of sedimentation not only 
by systematic field observations but also in special laboratories 
equipped with devices for mechanical and chemical analyses. At- 
tack on difficult aspects of the study is made increasingly effective 
by co-operative pooling of information won by workers in a num- 
ber of disciplines: for example, soil scientists; engineers concerned 
nith problems of flood control, reclamation and water-power de- 
velopment; well drillers interested in kinds of material encoun- 
tered by their tools; companies laying transoceanic cables; and 
biologists studying the various habitats of organisms that live in 
swamps. on lake bottoms or at  different depths on the sea floor. 

On the basis of environment of deposition sediments are broadly 
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assigned to the three categories: terrestrial, those laid down on 
the lands; marine, those deposited on sea floors though they may 
have come from the lands; and mixed terrestrial-marine, those 
deposited in transitional environments such as deltas, marine es- 
tuaries and areas bet

w

een high and low tide. In  each major group 
the sediments are further described as clastic (consisting of rock 
fragments) and chemical (formed either as inorganic precipitates 
or a t  least in part through the agency of organisms). Further 
classifications recognize the particular environments of deposition 
on land or in the sea, and the several agents that emplace the 
sediments. 

1. Ter res t r i a l  Sediments.-Running water is the chief agent 
for transporting and sorting clastic sediments on land, and vast 
deposits are accumulating in stream valleys. Bars of sand and 
gravel in stream channels are a familiar example; but such fea- 
tures are ephemeral, shifting with successive floods. Far more 
important are deposits on flood plains. Maximum loads are car- 
ried by a stream at flood stage; in large floods the sediment-laden 
wdter spreads beyond the channel, velocity of flow is much de- 
creased and a layer of sediment, chiefly sand, silt and clay, is 
spread over the nearly level plain. In  a major valley, such as 
that of the Amazon, the Mississippi or the Hwang-ho, flood waters 
cover a belt tens of miles wide; over much of the area the water, 
nearly stationary, is present for days or even weeks until the finest 
clay particles may settle out. Although flood-plain sediments are 
chiefly fine grained, gravel and coarse sand included locally may 
represent lateral migration of the channel in the growth and shift- 
ing of meanders. Tributaries that enter from hilly country com- 
monly mix coarse deposits with finer sediments of the main valley. 

In  general the grain size of sediments along a large stream valley 
decreases steadily downstream. Abundant gravel in headwater 
areas has angular fragments, many of boulder size. These become 
smoothed and reduced in diameter by abrasion in transport; care- 
ful measurements show a constant increase in average roundness 
and decrease in average size of grain with distance of travel. The 
prospective goal of these stream-borne particles is the sea; but 
there are long delays for quantities of sediment spread over a 
flood plain. A stream in its slow lateral migration across its val- 
ley eventually cuts into these temporary deposits and carries 
them farther; but they are subject to the chance of redeposition 
on the wider plain farther downstream. hIoreover below a critical 
point along the course of every major stream the flood plain is 
steadily building up. burying older deposits to increasing depth, 
because the stream must adjust its grade to increasing length as 
the delta grows seaward. The Mississippi river once entered the 
sea far north of its present mouth; it has deposited flood-plain 
sediments hundreds of feet thick to maintain a slope of a few 
inches per mile as the delta front migrates southward. 

The profiles of many streams are interrupted by lakes in their 
paths. Thus the RhBne river floas into the Lake of Geneva, in 
Switzerland, deposits its suspended load and flows out a clear 
stream. Eventually the lake will be filled with sediment into 
which the river will then cut to establish a normal grade. Deposits 
in lakes generally are coarse grained near the margins, progres- 
sively finer grained inward, though preponderant contributions by 
a large stream make the pattern asymmetric. Known lakes repre- 
sent various stages in filling by sedimentation; and some old lake 
deposits have been well exposed to view by erosion. Chemical 
deposition of calcium carbonate and other mineral substances oc- 
curs in the interior parts of some lake basins, especially those in 
lands with deficient rainfall. In humid regions lakes in the last 
stages of filling mith sediments become swamps in which accumu- 
lating plant materials may form beds of peat like those common in 
Ireland, Scotland and many other lands. Formation of peat, an 
early stage in the development of coal, has required accumulation 
of the plant substances in swampy basins protected from detrital 
sediments. followed by complex biochemical changes. 

Lakes and swamps, nith their peculiar kinds of sedimentary ac- 
cumulations. are especially numerous in the wide continental areas 
that were covered with glacier ice in the recent past. The un- 
assorted deposits (till) formed by the ice and the stratified drift 
laid down by meltwater from the icecaps are described briefly 

above in connection with erosion by glaciers. Other types of un- 
stratified rock waste that are widespread on the lands are the 
materials moving by creep, landsliding and other forms of mass 
wasting; and residual material on low, flat areas where intensive 
weathering is in progress but there is no appreciable movement. 
In  some tropical countries the deeply weathered residuum has a 
pronounced red colour from concentration of ferric oxide (see 
LATERITE). 

Distinctive fine-grained sediment accumulated by wind action 
is called loess. In  wide areas of China such material, wholly 
unstratified, is spread over hilly country without regard for  topog- 
raphy. The grains are of silt size or smaller, in large part un- 
weathered and with angular shape. 

Apparently this material was carried by winds from the arid 
regions of central Asia. Similar loess in many parts of the Rhine 
and Mississippi valleys may have had its source on barren plains 
formed by fine sediments washed from melting icecaps. Another 
common kind of wind deposit is dune sand, abundant in arid 
regions but widespread also near sandy shores of seas and large 
lakes, mhere a constant supply of sand is provided by the action 
of waves and currents. 

2. Mixed  T e r r b t r i a l - M a r i n e  Deposits.-Great deltas pro- 
vide the most imposing visible exhibits of waste products moved 
from lands to seas. Exposed surfaces of the Ganges-Brahmaputra 
and Xile deltas measure about 80,000 km.2 (50,000 sq.mi.) each; 
that of the Hwang-ho is much larger; and if to  these is added the 
surface areas of deltas of the Amazon, Orinoco, Mississippi, Colo- 
rado, Yukon, Indus, Volga, Po, RhGne, Rhine and other com- 
parable streams, the total is over ~,ooo,ooo km.2 (6o0,ooo sq.mi.). 
As all large delta surfaces slope gently outward underwater, areas 
at  the bases of marine deltas combine to make a total several times 
that of the exposed delta plains. Rates a t  which several great 
deltas are growing seaward are estimated from frequent measure- 
ment of sediments delivered by their streams and from repeated 
checks on positions of shore lines. The amount of sediment added 
to the Mississippi delta averages about z,ooo,ooo tons per day. 
Locally the exposed surface has grown seaward several miles 
within 50 years; but in situations exposed to storm waves the 
shore line has been cut back. Precise geodetic work has deter- 
mined that in much of its area the delta is subsiding a t  rates of 
two or three metres per century, a movement that is partly or 
wholly compensated by continued upbuilding. Data from deep 
wells drilled for oil, supplemented by geophysical studies, indicate 
that a t  a maximum the total thickness of the deltaic deposits ex- 
ceeds 11,ooo m. (36,000 ft.) ; presumably, therefore, crustal sub- 
sidence has proceeded as the delta grew. 

Streams in crossing their deltas branch into distributary chan- 
nels which diverge outward in a fanlike pattern. Because of im- 
perfect drainage there are swampy areas and even lakes between 
adjacent distributaries. Sediments in large deltas are predomi- 
nantly fine grained; in the hlississippi delta the percentage of 
clay is high and generally the largest grains are of coarse-sand 
size, though scattered small pebbles are reported. In  parts of 
the deposit, sand, silt and clay are mingled in complex fashion 
because at  flood stage the muddy water of the stream mixes with 
sea nater  and salt causes flocculation of the clay, which in sinking 
carries coarser particles with it. Moreover the distributaries con- 
tinually change their courses. carrying sand and silt into swampy 
areas to be mixed with clay and decaying vegetable matter. With 
outward grofith of the delta plain, stream deposits of continental 
type come to overlie marine sediments; later subsidence or a rise 
in sea level may result in marine deposition over the continental 
beds. This constant interplay makes deltaic sediments extremely 
complex. 

hlost small streams that enter the sea cannot build deltas be- 
cause waves and currents sweep away the sediments as fast as  they 
are delivered. In some situations areas between the limits of high 
and low tides-the littoral zone-acquire a mixture of continental 
and marine deposits. Along some coasts strong waves breaking 
on a sandy bottom heap the sand into an offshore bar which may 
grow into an extensive barrier island. Long lagoons protected by 
such barriers accumulate sediments from the land, as well as sedi- 
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ments brought in by waves during exceptional storms. Another 
environment for mixture of land and sea deposits is provided by 
estuaries in which the water changes from salt to fresh with the 
rise and fall of the tides. 

3. M a r i n e  Sediments.-Marine basins occupy much more than 
half the earth's surface. and their situations lower than the lands 
have made them the receptacles of sediments through long ages. 
Sediments washed from the lands are continually being spread over 
sea floors, supplementing vast deposits of directly marine origin. 
These processes are for the most part concealed from direct human 
observation. Effective and rapidly improving methods of study- 
ing marine sedimentation belong in the field of oceanography (see 
OCEAN AND OCEANOGRAPHY), but their value in geology justifies 
a brief summary here. The techniques most essential in geologic 
study of sea floors are those for determining depths and for bottom 
sampling. Until well into the 20th century both these operations 
were slow and inaccurate and the resulting scattered observations 
gave little basis for reliable conclusions. The development of 
equipment for echo sounding made it possible to obtain an accurate 
continuous profile of the floor beneath a vessel moving a t  its nor- 
mal speed. Until the second half of the 20th century devices 
used for collecting bottom samples penetrated to very shallow 
depths and either mixed the sediments indiscriminately or caused 
distortion and compaction of individual layers. Coring cylinders 
were developed that have recovered cores up to 23 m. ( 7 5  i t .)  
long in which the layers of sediment are essentially undisturbed. 
Large numbers of such samples, taken at  various depths and 
representing a wide range in distance from land, are studied in 
laboratories to determine the physical and chemical compositions 
of the sediments, thickness and arrangement of layers, content of 
organic remains and other significant facts. 

Marine sediments commonly are classified according to their 
depth below sea level, and also according to their origin. Three 
depth zones are recognized in the first classification: the shallow 
or neritic zone, the deep or bathyal zone and the very deep or 
abyssal zone. These subdivisions are in general those recognized 
on a profile from a continental margin into an ocean basin. Con- 
tinents and large islands are bordered by comparatively shallow 
water on a shelf which slopes gently outward to a depth ranging 
from IOO to 2 0 0  m. ( 3 2 j  to 650 f t . ) ;  sediments of this shelf are 
classed as neritic. At the outer edge of the shelf the slope steepens 
appreciably on the continental slope, which extends to the deep 
ocean floor; sediments of this slope are bathyal, and those of the 
ocean floor are abyssal. A classlfication according to source of 
sediments is as follo\i~s: 

I. Derived from lands and contributed by 
A Streams 
B. Wave erosion of coasts 
C. Winds 
D. Floating ice 

11. Formed in the sea by: 
A. Shells and skeletons of marine animals and plants 
B Chemical precip~tation 

111. Fragmental material erupted by volcanoes 
IV  Paiticles oi meteorites from outside the earth 

As the shelf seas border continents and islands, a large part of 
the neritic sediments is made up of clastic materials derived from 
the lands. Generally these materials become well sorted accord- 
ing to size; maves agitate the sediments near shore and currents 
separate fine particles from coarse and carry them to depths below 
wave action. In a simple system the coarse materials, spread out 
near shore, would grade seaward into silt and clay. Actually the 
movements of sea water are extremely complex because of coastal 
irregularities, varied directions of storm winds. uneven bottom 
topography, proximity of great ocean currents and other variables. 
Accordingly the coarse sediments are carried out much farther in 
some places than in others. hloreover sea level has not remained 
fixed and on the gently sloping shelf a moderate shift in the water 
level results in a large shift of the shore line. During the glacial 
ages when vast quantities of water .i$ere locked up in ice sheets 
on lands sea level was as much as go m. (300 ft.) lower than at 
present. As the level shifted gradually, downward and upward 
ni th growth and wasting of icecaps, shore lines migrated tens of 
miles on the wide shelves. As a result coarse clastic sediments 

were deposited far out a t  times of maximum glaciation, to be 
covered with fine-grained deposits when waning glacier ice restored 
the higher sea level. 

Great quantities of land-derived clastic sediments are spread 
beyond the shelves onto the continental slopes and parts of the 
deep ocean floors. Recent geophysical work has determined that 
thick deposits lie on these floors at  the bases of the slopes; prob- 
ably much of this material is carried out by sliding of loose, 
water-saturated sediments on the unstable sloping surfaces. 
Transatlantic cables have been broken by such sliding masses; and 
studies indicate that swift currents generated by the sliding carry 
loads of clay, silt and sand far out on the ocean floors. These 
currents move along the bottom because the exceptional loads of 
sediments make them turbidity currents, much heavier than the 
clear water above. 

Of the sediments with marine origin an overwhelming percent- 
age is contributed by animals and plants, for the most part small 
floating or swimming forms, many of them microscopic or nearly 
so. In tropical and temperate zones the surface waters teem with 
myriads of these organisms, some of which form shells of calcium 
carbonate (commonly called lime), others of silica, extracted from 
sea water. The discarded shells settle to the ocean floors and 
slowly build a deposit over wide areas. In warm regions the cal- 
careous shells are predominant, and great expanses of the ocean 
floors are covered with calcareous ooze. This deposit is absent 
from the deeper parts of ocean basins, however, because the cold 
water at great depth, containing much carbon dioxide, dissolves 
the slowly settling flakes of calcium carboqate. Siliceous ooze, 
much less soluble, covers large areas in deep oceans; but in wide 
tracts the siliceous particles are mingled with fine clay, probably 
supplied by winds carrying dust from lands or from volcanic erup- 
tions. Through oxidation the clay has acquired a distinctive red 
colour. The red-clay deposits in deep oceans contain more par- 
ticles of meteorites than are found else~irhere. probably because 
accumulation of the clay is so slow the meteoritic materials are 
relatively concentrated and conditions on the ocean floors protect 
these materials from rapid chemical decay. 

Some cores brought up from deep ocean floors, far from land, 
consist chiefly of clastic materials, including fairly coarse sand, 
with only a thin cover of ooze or of red clay. Probably the clastic 
sediments were derived by sliding from a continental slope and 
carried far out by turbidity currents. 

Marine organisms are abundant over the continental shelves, 
but generally the organic materials are masked by clastic sedi- 
ments that accumulate more rapidly in most parts of the neritic 
zone. But there are notable exceptions to this general rule. Along 
some low coasts that are protected from sediment-laden currents 
the shells of mollusks and other large shelled animals accumulate 
in widespread layers. In  coastal belts of southern Florida and the 
Bahama Islands such accumulations are being cemerlted rapidly 
into firm rock. On shelves in the tropical zone corals and other 
reef-forming animals are building immense calcareous deposits, 
many of them near coasts. Calcareous ooze also is forming on 
some shelf areas from which clastic sediments are diverted. Pre- 
cipitation of lime around coasts of some low-latitude islands is 
explained as the result of oversaturation on loss of carbon dioxide 
through increase of temperature or lowering of pressure. 

The neritic sediments are of particular interest in geology, be- 
cause in large part the marine sedimentary rocks now exposed on 
land have features that indicate their origin in the shelf zone. 
Some rocks exposed in mountain belts, however, have characteris; 
tics peculiar to sediments in deeper parts of the oceans. 

4. Conversion of Sediments  t o  Sed imenta ry  Rocks.-Ce- 
mentation and compaction convert deposits of loose clastic sedi- 
ments and soft oozes into firm rocks. some of them as strong as 
granite. Layers of clay and line silt become compacted more and 
more under the weight of overlying beds, and much vrater in the 
orlglnal mud is expelled. Calcareous ooze loses excess v,ater in 
the same way, and slow crystallization of the carbonate minerals 
produces firm limestone and dolomite. Tl'ater moving through 
pores between sand grains and pebbles in the coarser c las t i~  layers 
slowly deposits dissolved mineral matter, such as calcium car- 
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bonate, .which binds the particles together; layers of sand become 
sandstone, those made of larger particles-pebbles to boulders- 
become conglomerate. I n  the change from loose sediment to 
strong rock many distinctive features are preserved: tracks of 
animals made on muddy surfaces; forms of ripples molded in loose 
sand beneath oscillating waves; cracks formed on muddy surfaces 
from drying; and, particularly important, shells and bones of ani- 
mals and tissues and impressions of plants which give reliable 
information on the environments under which the sediments were 
laid down. 

Geometric study of rocks recognizes primary structures-those 
acquired in the genesis of a rock mass-and secondary structures 
that result from later deformation. Familiarity with primary 
features is essential for effective study of deformed masses. The 
many significant features in sedimentary rocks make them espe- 
cially valuable for detecting and evaluating later changes in form. 
Of outstanding importance is the nearly horizontal attitude of true 
sedimentary beds when they are deposited; such beds that now 
have steep attitudes clearly record later distortion. In many belts 
of strong disturbance the beds have been overturned, even com- 
pletely inverted. as shown by positions of animal tracks, plant 
roots, mud cracks and other features that mark tops of sedimen- 
tary layers. Volcanic rocks also have distinctive features, such as 
vesicles in the upper parts of lava sheets, which give them value in 
structural studies. 

Such studies may result in purely factual descriptions of de- 
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formed rocks; but a broad view of the subject considers possible 
causes of deformation, and inquires into the structure of entire 
continents and of the earth as a whole. 

1. Evidence of Crus ta l  Moyements.-Within historic time 
abrupt and large-scale displacements of bedrock have occurred. 
In  1899 part of the Alaskan coast was raised instantaneously as 
much as 14.5 m. (47 ft.) ; the movement was attended by a major 
earthquake. Other extensive breaks in bedrock. coinciding with 
earthquakes, have been recorded in Chile. California, Japan, Italy 
and many other lands. Movements of another kind, slow and 
affecting wide areas, are revealed in evidence partly historic and 
partly older. Marks made at  high tide !eve1 along the Norwegian 
coast more than a century ago are now several feet above the reach 
of tides. Uplift of Scandinavia has been long continued, as shown 
by a succession of wide benches bearing marks of shore lines, the 
highest about 2 7  j m. (goo i t . )  above present sea level. Evidence 
of similar broad uplift is conspicuous in Newfoundland. and in 
Canada along the St. Lawrence river and around Hudson bay. A 
movement of this kind. involving gradual bending of a wide sur- 
face, is known as crustal warping. Ancient warping at many dates 
is recorded in broad bending, both upward and downward, of sedi- 
mentary beds; the structural evidence remains though the land 
surface that must have been deformed has been destroyed by 
erosion. 

In addition to broad warps, the principal kinds of structural 
features that record deformation are folds, joints, faults, cleavage 
and unconformities. 

Folds occur in a more or less regular sequence of upbends or 
anticlines and downbends or synclines. In  major mountain chains 
folding has affected belts tens of miles wide and hundreds of miles 
long; individual folds are continuous for tens of miles and the 

largest measure several miles between crests of adjacent anticlines. 
Folds of smaller scale are superimposed on the sides or limbs of 
the major folds. The general pattern may be imitated in miniature 
by placing a stack of cloths or of thin paper sheets on a table and 
compressing from opposite edges. Folding can occur only in 
layered rocks and is best developed in thick sections of sedimen- 
tary beds, although some volcanic rocks consisting of lava flows 
and beds of volcanic ash also are strongly folded. This kind of 
deformation inditates large-scale compression. 

Joints, or breaks along which no perceptible movement has oc- 
curred, are present in nearly all large exposures of bedrock. Only 
in exceptional places can quarrymen find good stone sufficiently 
free from joints to provide perfect monoliths 50 to IOO ft .  long. 
I n  igneous rocks many joints have formed by contraction on cool- 
ing. Joints cutting rocks of all kinds probably have resulted from 
stresses set up by warping, folding and other deformation. 

Faults are breaks in bedrock along which displacement has oc- 
curred parallel to the fractures. Abrupt slips on active faults 
cause earthquakes; such movements on a given fault may occur a t  
intervals of years or tens of years to relieve stresses that build 
up slowly. Dimensions of faults range from inches to  hundreds 
of miles, and amounts of displacement vary widely. The San 
Andreas fault in California on which movement caused the earth- 
quake of 1906 can be traced a t  the surface nearly 1,000 km. 
(600 mi.) ; displacement in 1906 was horizontal, as much as 21 

ft.-roads and fences were sharply offset to that extent. Earlier 
movements account for a total displacement of many miles. On 
some other faults the displacement has been chiefly vertical. pro- 
ducing a high cliff or scarp. Most faults are inclined, some steeply, 
others a t  a low angle. If displacement is relatively downward on 
the side toward which the break is inclined, the fault is called 
normal; if that side has moved relatively upward, the fault is 
reverse. Reverse faults with low angles of inclination and large 
displacement are called thrust faults, or simply thrusts. Such 
faults commonly are associated with folds in mountain belts. The 
great majority of known faults are dead-that is, movement on 
them apparently ceased long ago. 

Cleavage has been developed in many large masses of rock under 
high compressive stress. In nearly all large mountain belts shale 
in closely folded beds has been transformed into slate. Cleavage, 
cutting sharply across the original bedding, divides the slate 
into thin plates with remarkably plane surfaces. I n  many zones 
of extreme deformation the slate has passed into lustrous phyllite, 
or even into mica schist, in which the cleavage surfaces commonly 
are much crumpled. 

Many old crustal movements are recorded by interruptions in 
sequences of sedimentary beds. For example in the walls of the 
Grand canyon of Arizona a thick section of beds containing fossils 
of marine animals is almost horizontal; but the base of the section 
rests on the edges of tilted older beds, some of which also yield 
marine fossils. A general succession of events is clearly indicated: 
the older beds were deposited on a sea floor; they were deformed, 
lifted above the sea and partly destroyed by erosion; the region 
later subsided. a new section of marine beds was laid down and 
the present land was formed by widespread uplift but with little 
deformation of the younger beds. The two sequences of beds 
are unconformable. and because of the angular divergence they are 
said to be separated by an angular unconformity. Many uncon- 
formities represent interruptions in sedimentation by  broad warp- 
ing movements that left the older beds essentially horizontal; 
successive sequences of beds then have no perceptible angular 
divergence, though the surface separating them may represent a 
long history of erosion. 

Discordant contacts between masses of rock result also from 
large-scale faulting and from igneous intrusion; but the term un- 
conformity is applied only to a relation that involves erosion and 
deposition of layered rocks, either sedimentary or volcanic in 
origin. 

2. M o u n t a i n  Structure.-Kinds and structure of rock masses 
exposed in mountain lands are highly varied; but  in every great 
mountain belt exceptionally thick sedimentary sections have been 
deformed by folding and faulting. Erosion has truncated folds 
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over wide areas and exposed complete sections of the beds, which 
have maximum total thicknesses as great as 10 to 13 km. ( 6  to 8 
mi.) .  The beds. consisting of conglomerate. sandstone. shale and 
limestone. are largely of marine origin as shown by included fossils. 
and in considerable part the sediments resemble modern deposits 
in shallo~v water and a t  moderate depths: therefore the basins of 
deposition must have subsided slowly while the sediments accumu- 
lated. I n  many places the marine beds intertongue laterally ~vi th  
coarse littoral and deltaic deposits. .As this relationship extends 
through large thicknesses, the lands that supplied the clastic sedi- 
ments must have been rising while the sedimentary basins mere 
sinking. Therefore the site of a mountain belt was a zone of 
disturbance for a long time before the mountains were formed. 
Lavas and other volcanic materials commonly are included with 
sediments in parts of the section. 

Generally the zone of subsidence and sedimentation marking the 
early stages of mountain history was situated near the margin of 
a continental mass. hluch of the clastic sediment, however, has 
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come from land on the seaward side. as shown by the direction of 
gradation from coarse to fine materials. Thus in parts of the 
Appalachian mountains coarse-grained sediments grade ~vest~vard 
through shale to limestone. The land that supplied pebbles, sand. 
and silt lay east of the present coast, and perhaps consisted of 
islands in a chain similar to the present island arcs of the Carib- 
bean region and many parts of the Pacific basin. Modern island 
arcs are  in zones of volcanic activity. with products similar to vol- 
canic rocks found in the deformed sections of mountain belts. 
T h e  areas of thick sedimentary sections vary in width but generally 
are  no wider than the mountain belt. I n  the Appalachian moun- 
tains the total section of beds is six to eight times as thick as the 
section of the same age in the wide Mississippi valley region di- 
rectly to the \vest. Therefore before deformation occurred the 
base of the thick section curved gently down~vard in the form of a 
broad trough, the result of slow subsidence as the sediments ac- 
cumulated. Because of this troughlike form the area of thick 
sediments is called a geosyncline-a downbending of global scale 
-and the long period of sedimentary accumulation before the de- 
velopment of mountain structure is referred to as the geosynclinal 
stage. 

Deformation of a large belt to form mountain structure is called 
orogeny, literally the genesis of mountains. I n  a general way 
orogeny has follon-ed the geosynclinal stage; but the history has 
been complex in every great mountain unit. JVithin parts of the 
Appalachian belt angular unconformities record repeated deforma- 
tion, erosion that beveled the resulting folds and faults. then 
continued subsidence and sedimentation. But a final paroxysm of 
deformation ended the geosynclinal stage, mountainous topography 
became the rule and later history has been a contest between 
erosion and rene~ved uplift. Apparently the Alps and related 
mountain units. which are much younger than the Appalachians and 
Crals,  are in an early stage of their history following deformation 
of  the  geosynclinal deposits. Erosion has proceeded far enough to 
reveal spectacular effects of folding and faulting. Great folds, 
overturned toward the north, have repeated the beds in comp!ex 
fashion; further repetition has resulted from low-angle thrust 
faults on which great slices of the deformed rock, piled one above 
another.  have been moved many miles northward. Similar struc- 
ture is found in older mountain belts. where erosion has exposed 
also great masses of metamorphic rock and large intrusive bodies 
of granitic rock emplaced during the orogeny, 

Sites of the oldest great mountain units are in present lo~vlands, 

and are recognized in elongate belts of contorted and faulted sedi- 
mentary rocks, much metamorphosed, partly engulfed in large 
granitic batholiths. Such "roots" of mountains are conspicuous 
in parts of Canada, Fennoscandia. Siberia, central Africa and 
Brazil, in areas that through long ages have been above sea level, 
subject to weathering and erosion. .Other well-known mountain 
belts. forming a sequence from old to comparatively young, have 
generally similar structure and the heights of the belts increase 
with decreasing age; examples representing four dates in a long 
span of time are the northwest Highlands oi  Scotland. the Xppa- 
lachian chain, the Rocky mountains and the Alps. Some island 
arcs in the Pacific basin and in the Caribbean region appear to 
be mountain units n o ~ v  growing. Therefore orogeny has been 
continuous or recurrent through much of geologic time. The cause 
and the mechanism of orogeny and of broad warping movements 
that repeatedly have lifted and depressed continental areas are 
matters of much interest and active study; but the subject is too 
involved and speculative for treatment here. Some physical prin- 
ciples involved.in the history of persistent mountain uplifts merit 
brief attention. 

3. Balance  in t h e  Ear th 's  Crust.--Old mountain units such 
as the Appalachian chain, the ranges of South Africa, and the 
Rocky mountains of Colorado have been brought to subdued relief 
by erosion but have regained much of the lost altitude by repeated 
up~varping. This behaviour is generally similar to that of an ice- 
berg \\-hich. though its emerged portion is subject to continuous 
melting. maintains much of its height by buoyant rise of the greater 
mass under water. The comparison is a reminder that rocks ex- 
posed in the continents are on the average appreciably less dense 
than the basaltic rocks common in the ocean floors. Though  vide 
continental surfaces have been submerged repeatedly. the resulting 
seas have been shallow; all known evidence indicates that conti- 
nents and deep ocean floors never have exchanged places. There- 
fore a favoured concept regards the continents as the upper 
surfaces of crustal plates with comparatively i o ~ v  density that are 
buoyed up on a subcrust of higher density; high mountain chains 
logically represent thickened parts of the continental plates 
(fig. 6 ) .  This concept is strongly supported by geophysical data 
related to the study of earthquakes. Elastic waves traveling from 
an earthquake centre or from the location of a large artificial ex- 
plosion move a t  higher speeds through basaltic rocks than through 
the granitic rocks common in continental masses. Instrumental 
records of these waves a t  many stations indicate that the average 
thickness of continental plates is 2 5  to 40 km. and that beneath a 
high mountain unit such as the Alps the thickness is 60 km. or more. 
Thus the large irregularities of the earth's surface are not hap- 
hazard but are controlled by gravity; the general state of balance 
between segments of the crust that differ in density is called 
isostasy (equal standing). 

The concept of isostatic balance is in accord with the behaviour 
of areas that were covered with icecaps during the great Ice Age, 
or Pleistocene epoch. Since the ice disappeared the glaciated areas 
have been warped upward, as shown by elevated shore lines; in 
Scandinavia and Canada the highest marine terraces are hundreds 
of feet above sea level and probably much more uplift occurred 
while the wasting ice kept the sea from contact with the land. 
Presumably the icecaps, many thousands of feet thick, disturbed 
the isostatic balance and caused down\\-arping; this may have in- 
volved slow flowage of rock materials: a t  great depth. outu-ard 
from the loaded areas. Wasting of the ice has brought readjust- 
ment and rise of land surfaces toward preglacial levels. 

The minerals on uhich our civilization is heavily dependent are 
obtained from the earth's crust and therefore have a prominent 
place in the study and practice of geology Although the term 
mineral ordinarily suggests solid substances water also is a mineral 
resource of primary importance. A major part of the water supply 
developed for private, public and industrial use is obtained di- 
rectly or indirectly from underground sources; even streams and 
lakes used in systems of na te r  supply recelve their ste'tdy re- 
plenishment from ground water. Therefore some knowledge of 
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the kinds and structure of local bedrock is essential in plans for 
developing, conserving and insuring the sanitary quality of an ade- 
quate water supply, particularly for a large community. Many 
wide areas on the flanks of highlands are favoured with artesian 
conditions. 

The solid economic minerals are grouped in two general cate- 
gories: metallic and nonmetallic. Deposits of metallic minerals- 
those from which are extracted common metals such as iron, cop- 
per, zinc and lead, and many that are less comn~on-are extremely 
diverse in their occurrence and origin. Many large masses of 
metalliferous ore are connected, directly or indlrrectl;, nith bodies 
of igneous rock. Masses that apparently separated directly out 
of molten magmas are illustrated by the magnetic iron ores at  
Kiruna, Swed. Some metallic ores were formed at contacts of 
igneous bodies with older rocks; others by hydrothermal action 
that extended from the bodies of magma far out into the adjacent 
older rock; still others in veins built up by crystallization from 
solutions that migrated outward from magmas along joints and 
faults in older rocks. Imuortant metalliferous deuosits of sedi- 
mentary origin include the Clinton iron-ore beds that are wide- 
spread in the Appalachian region, and the iron ranges of the Lake 
Superior region. The latter deposits, the largest and richest bodies 
of hematite discovered by the second half of the 20th century, 
were enriched by circulating waters which dissolved silica and 
other substances, leaving a residue with a high content of iron 
oxide. Many other bodies of metalliferous ores! varied in origin, 
have been enriched by dissolving of mineral matter in the zone of 
aeration and redeposition below the water table. Another type of 
concentration has been performed by running water on the surface; 
the lighter rock materials have been washed away, and heavy sub- 
stances such as gold, platinum and tin oxide have accumulated in 
placer deposits. (For further information on metalliferous de- 
posits see the articles MIXING, METAL; ORE DEPOSITS; and articles 
on various metals and metallic ores.) 

Of outstanding importance among nonmetallic deposits are the 
mineral fuels-coal: petroleum and natural gas-which are rich 
in solar energy locked up in chemical compounds by plants and 
animals of past ages. Coal originated in vast swamps; plant ma- 
terials, accumulated in large thickness, were compressed under 
the weight of sediments deposited over them, and slow chemical 
changes with attendant loss of gas have resulted in fuels of several 
grades from peat to anthracite (fig. 7) .  Petroleum is a product of 
sIow chemical change in organic material, much of it contributed 
by small marine plants and animals to sediments as they accumu- 
lated on sea floors. Oil and gas generated in the source beds have 
migrated into adjacent porous layers, where generally water has 
forced the lighter fluids into various kinds of traps, sealed by beds 
of shale or other impervious rock (fig. 8). Occurrence of some 
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FIG. 7.-CONVERSION OF PLANT MATTER INTO PEAT AND THREE GRADES OF  
COAL 

extensive gas deposits free from oil is explained by escape of the 
more mobile gas from an earlier common trap to a location under 
more impervious rock. Exceptionally the migrating oil and gas 
have come to rest in volcanic rocks, or even in metamorphic rocks 
that have some porosity; but nearly all oil and gas pools of com- 
mercial value are in sedimentary rocks. Geologic principles and 
information are important aids in the search for new producing 
localities and a large majority of trained geologists find employ- 
ment in the petroleum industry. Geophysical principles and tech- 
niques for finding favourable structures also are employed 
extensively in the continuing search for oil. Many important dis- 
coveries have been made by drilling to depths considered im- 

practical in earlier exploration; some producing wells are as deep 
as 6,000 m. (zo,ooo ft.). (For further information see GEOPHYSI- 
CAL PROSPECTING; COAL AND COAL MIKING; PETROLEUM; GAS 
ISDUSTRY.) 

Other nonmetallic deposits include a large number of mineral 
concentrates, some of which originated as chemical precipitates in 
seas and lakes; prominent among these are gypsum and common 
salt. 

Economic development of deposits in the earth's crust applies 
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FIG. 8.-THREE TYPES OF  O IL  TRAPS. POROUS SANDSTONE I S  SHOWN BY 
DOTS. IMPERVIOUS SHALE BY PARALLEL LINES.  O I L  F I L L S  T H E  PORE SPACES 
I N  ROCK 

principles of geology to practical ends. On the other hand, in- 
formation revealed in mining operations and in the world-wide 
search for petroleum has contributed much to the growth of geo- 
logic science. 

111. HISTORICAL GEOLOGY 

A major part of the legible history of the earth is read from 
sedimentary rocks, which record an order of events, changing en- 
vironments, developments in animal and plant life and effects of 
crustal movements. Important supplements to the record are 
found ( I  ,I in volcanic rocks, which in many places are interlayered 
with and grade into sedimentary deposits; ( 2 )  in relations of in- 
trusive igneous bodies to older and younger rocks; and, (3) in sur- 
faces resulting from erosion, some of them exhibited in present 
landscapes, others in large part buried under sedimentary or vol- 
canic accun~ulations. The high lights of known earth history, 
viewed in human perspective, make a lively record of a vacillating 
contest between sea and land; the development, rise and wasting 
away of great mountain systems; the waxing, waning and shifting 
of volcanic belts; and above all the miracle of evolving life in seas 
and on lands, leading to modern floras and faunas and the rise of 
man. Relative dates through a vast lapse of time are clearly in- 
dicated in the stratigraphic record and reliable absolute dates are 
becoming available from geochemical studies of critical isotopes. 

The comprehensive study of stratified rocks is stratigraphy. The 
study of fossilized plants and animals with regard to their distribu- 
tion in time is paleontology. These two disciplines are comple- 
mentary and in geologic practice they are inseparable. In  the 
interest of clear explanation they are here introduced separately, 
though fossils are discussed only in their relation to stratified 
rocks. 

Study of sedimentary rocks begins logically with consideration 
of materials that make up the various rock types. This aspect of 
the subject, sedimentary petrography, is outlined briefly under 
Mineralogy a~zd Petrology, above, though only the commonest 
kinds of rock are listed. I n  a descriptive study it becomes clear 
that the key to an understanding of sedimentary rocks is supplied 
by the many kinds of sediments now accumulating; this aspect of 
the subject is discussed above under Principles oJ Sedimentation.  
The third step in the study considers the over-all relations of the 
stratified rocks in space and time and the history recorded in them; 
this broad view of the subject is stratigraphy. A fundamental 
principle in the study, known as the law of superposition, is that 
in a sequence of layered rocks as they were laid down, any layer 
is older than the layer next above it. This seems elementary for 
rocks that have not been disturbed; but commonly in mountain 
zones very thick sections of strata have been overturned, even com- 
pletely inverted. and can be correctly understood only through 
criteria that indicate tops of beds and thus establish the sequence 
of deposition. Another requirement for useful interpretation of 
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strata is recognition of physical conditions under which they were 
laid down. Again comparison is made with sediments now being 
deposited. Close matching of the diverse kinds of modern sedi- 
ments with materials in sedimentary rocks representing an immense 
span of time gives strong support to the uniformitarian principle, 
which states that processes now acting on the earth have operated 
continuously and rather uniformly through long ages. This prin- 
ciple. resting on world-wide inductive studies, is one of the most 
fundamental in geology. 

1. S e d i m e n t a r y  Facie%-Sediments laid down by a stream on 
its flood plain are readily distinguished from the unassorted till in 
the end moraine of a glacier. Each environment of sedimentary 
deposition puts its stamp on the deposits, and the distinctive marks 
are preserved in the consolidated sediments. Thus we distinguish 
marine from terrestrial strata, partly by inherent physical dif- 
ferences and partly by contained fossils. But marine beds are of 
many kinds: near-shore or littoral deposits of sand and gravel 
grade outward into muds, IT-hich in turn may grade into limy ooze; 
along many coasts the sand heaped up by breaking waves to form 
barrier islands grades shoreward into muds rich in black carbona- 
ceous matter from decaying plants. Each distinctive type of sedi- 
mentary deposit is a facies (from the Latin for "face"). The term 
is used flexibly, in relation to broad as well as more specific dis- 
tinctions in stratified rocks. A littoral facies! representing deposi- 
tion between high and low tide, differs broadly from a distinctly 
marine neritic facies deposited below the lo~vest tides; but v-ithin 
the littoral zone a lagunal facies, common behind the great offshore 
bars of the Carolina coast, is very different from a sand-beach 
facies that is widely developed along the Florida coasts. More- 
over the great differences in physical conditions are reflected in 
kinds of animals and plants living in the diverse environments. In  
many sections of sedimentary rocks beds of sandstone are seen to 
grade laterally into and interfinger with beds of shale. Clearly the 
two types of deposit were formed at  the same time; but fossil 
shells and other remains of animals in the two kinds of rock are 
very different, indicating that in the past different environments 
were suited to different forms of life, as is true today. Thus a 
given biofacies as represented by an assemblage of fossils may be 
recognized as in harmony with a lithofacies represented by rocks in 
which the fossils occur. 

2. Broad  S t ra t ig raph ic  Patterns.-Sedimentary deposits of 
past ages, as of the present, are endlessly complex; but from de- 
tailed studies in all continents a few outstanding patterns emerge. 
Each continent has at least one wide lowland that has been re- 
peatedly invaded by seas and is nolv mantled with marine strata, 
little deformed and with small or moderate total thickness. These 
areas are known as stable platforms; examples are the central part 
of European Russia. central Siberia. a large part of the Sahara, 
central and southern Brazil, the central United States and Canada, 
northern and northwestern Australia. On each of these \vide re- 
gions the encroaching seas left nearly level beds of limestone, shale 
and clean quartz sandstone. Erosion follo~ving mithdralvals of seas 
made irregular surfaces on which the next succeeding strata were 
laid down unconformably but without angular discordance. The 
total deposit on each platform averages at  most a few thousands of 
feet thick but represents a long span of time. Along one margin 
of each platform, however, deposits of the same general age are 
much thicker, more varied in character and strongly deformed. 
Thus the strata of the Russian platform thicken eastward into the 
Ural mountains. and the little-deformed beds that are widely ex- 
posed in the Mississippi valley pass into the folded, faulted and 
far thicker sections of the Appalachian mountains. These de- 
formed belts went through eventful geosynclinal histories that 
culminated in mountain-making disturbances. 

On the broad platforms the distinctive stratigraphic units can 
be traced widely and their relations to each other are generally 
clear. In  the geosynclinal belts the relations are more complex 
because conditions of sedimentation were locally turbulent and 
deformation has broken the continuity of beds. Many strati- 
graphic problems in these disturbed belts would be insoluble with- 
out the aid of paleontology. which plays a major role in the study 
and practical use of stratified rocks. 

B. PALEONTOLOGY AND THE S C ~ L E  OF TIME 
Paleontology, in its onn  right a broad science dealing with 

the remains of animals and plants preserved in rocks. is treated 
at length in another article Its critical importance in geology 
arises from the use of fossils as time markers in stratified rocks. 
Xear the start of the 19th century independent ~ o r k e r 5  in England 
and in France discovered that units of sedimentary rocks can be 
traced over wide areas by means of distinctive fossils in each unit. 
In  England these classical studies involved marine limestones re- 
plete with well-preserved shells of clams. cephalopods and other 
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invertebrates. representing orders and some families common in 
present-day seas but strikingly different from any k n o w  species 
or genera no~v living. Moreover some of the fossil species were 
found only in single beds or a few successive beds; and those rang- 
ing through some~vhat greater thicknesses n-ere seen to be replaced 
in higher beds by different species. Such changes seem common- 
place under present concepts of evolution; but the discoverers 
accepted the facts merely as a rule of thumb to aid in classifying 
and mapping the thick sections of sedimentary rocks. LVithin a 
few decades the work of field classification had progressed widely 
in Britain and continental Europe and was under xvay in North 
America and other continents. The pioneering stages of the study 
made most rapid strides in Britain. and accordingly many of the 
widely accepted terms used in stratigraphic classification are of 
British origin. In its general structure the southern part of 
Great Britain is rather ideal for an over-all v i e r  of the strati- 
graphic sequence; the bedrock is tilted downward to the south- 
east and long continued erosion has exposed the strata in general 
sequence, with progressively older units toward the northwest 
(fig. 9 ) .  (See also PALAEOSTOLOGY .) 

The early work on fossil-bearing strata was done northwest of 
London in the central part of England, where the structure is sim- 
ple and fossils are fairly abundant. Farther northwest the beds are 
much folded and faulted, and fossils are scarce in some thick units. 
Pioneer ~ o r k e r s  recognized that the deformed strata in western 
England and in LVales are much older than the beds with simpler 
structure farther east;  and in a first crude classification the de- 
formed rocks of the western sector were designated Primary, the 
next-younger series Secondary. The pioneers saw. furthermore, 
that a distinctive thick sequence in southeast England overlies the 
Secondary sequence and generally has been less tilted; this third 
major group was called Tertiary. In  more recent years the latest 
deposits of the region, largely unconsolidated alluvium above the 
Tertiary rocks. were grouped under the designation Quaternary. 
But meanwhile research on the older fossil-bearing rocks found 
that the assemblages of fossil forms are progressively more primi- 
tive downward in the total sequence, and three eras were recog- 
nized. with names based on the comparative biologic records. The 
Primary rocks were assigned to the Paleozoic (ancient-life) era; 
the Secondary rocks to the RIesozoic (medieval-life) era; and 
all younger rocks to the Cenozoic (recent-life) era. 

The contagion of stratigraphic research spread widely; large 
areas in France. Switzerland and Germany were studied and 
mapped, and subdivisions of the eras gradually took form. I n  
Britain the Paleozoic era was first divided into five periods, each 
represented by a system of rocks deposited during the time interval. 
The two oldest of the Paleozoic periods and corresponding systems, 
named Cambrian and Silurian. had their types in deformed rocks 
of Wales and the names are of IVelsh derivation; the third. Devo- 
nian. was named for a section of the rocks in Devonshire; the 
fourth mas called Carboniferous because the section includes wide- 
spread beds of coal; the fifth is not well represented in Britain, and 



B Y  C O l i R T E S Y  O F  ( 1 0 P  L E F T )  U . S .  G E O L O G I C A L  S U R V E Y ,  P H O T O  B Y  T .  A.  J A G G A R ,  J R . ;  ( T O P  R I G H T ,  C E N T R E  L E F T .  C E N T R E  R I G H T ]  J O H N  W I L E Y  B 5 0 1 5 ,  I N C .  F R O M  ( T O P  R I G H T .  
C E N T R E  L E F T )  L O h G W E L L  A N D  F L I N T .  . I N T R O D U C T I O N  T O  P H Y S I C A L  G E O L O G Y . '  ( C E N T R E  R , C H T )  L O N G W E L L ,  X N O P F  A N D  F L I N T ,  " P H Y S I C A L  G E O L O G Y , "  ( B O T T O M  L E F T )  T H O R N B U R Y ,  

" P R I N C I P L E S  O F  G E O M C R P H O L O G Y ' ;  ( B O T T O M  R I G H T )  G E O L O G I C A L  S L R Y E Y  O F  CANADA 

GEOLOGIC PROCESSES A N D  PRODUCTS 
T o p  l e f t :  Two "lakes" of f luid lava (foreground and in background at left) tures and rainfall. Sierra Nevada, California 

on the floor of the great p i t  Halemaumau, Kilauea volcano, Hawaii B o t t o m  l e f t :  Up!a?d surface almost completely dissected by a network of 
T o p  right: Slaty cleavage which developed nearly parallel to a plane streams, though some flat divides remain. The Lammerlaws, near Otaga, 

bisecting a sharp fo ld in beds of shale New Zealand 
Centre l e f t :  Slide-rock on a slope below a cl iff in  the Northwest Territories, B o t t o m  r i g h t :  Stream meandering on its flood plain. Forms of out-off 

Canada meanders persist, some as oxbow lakes. Koyukuk river, Alaska 
Cent re  r i g h t :  Exfoliation of granite i n  a cl imate w i th  moderate tempera- 
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B U R Y ,  " P R I N C I P L E S  O F  G E O M O R P H O L O G Y . "  ( C E N T R E  L E F T )  F L I N T .  " G L A C I A L  A N D  P L E I S T O C E N E  G E C L O G Y" ;  ( C E N T R E  R I G H T ,  B O T T O M  L E F T )  M C G R A W . H I L L  B O O K  C O M P A N Y .  I N C .  FROM 

E M M O N S .  T H I E L ,  S T A U F F E R  A N D  A L L I S O N ,  " G E O L O G Y ' :  < B O T T O M  R I G H T )  E L I O T  B L A C K W E L D E R ;  P H O T C G R A P H ,  ( C E N T R E  L E F T )  B R A D F O R D  W A S H B U R N  

EROSION BY GLACIERS A N D  O T H E R  A G E N T S  

T o p  le f t :  Part of rubble heap and scar made by landslide i n  Gros Ventre Centre r i g h t :  Rugged topography i n  the Swiss Alps between valley glaciers 
range, Wyoming, 1925. Result ing lake extends three miles upstream which head in cirques. Sharp peaks are called horns 
( le f t )  B o t t o m  lef t :  Bedrock polished and grooved by a vanished glacier. Boulders 

T o p  right: Cavities in limestone caused by ground water solution and now were left when the ice melted. Lucerne, Switzerland 
exposed in a stone quarry B o t t o m  r i g h t :  T i l l  exposed in road cut, east slope of the Sierra Nevada 

Cent re  l e f t :  Valley glacier and tributaries. Lateral moraines of the range, California. Largest blocks, enclosed in fine-grained matr ix ,  are 
branches become medial moraines of the main glacier. Barnard glacier, three to four feet long 
Alaska 
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B Y  C O U R T E S Y  O F  ( A L L  E X C E P T  C E N T R E  L E F T )  J O H N  W l L E Y  B S O N S ,  I N C .  F R O M  ( T O P  L E F T ,  T C P  R I G H T 1  T H O R N B U R Y .  . " P R I N C I P L E S  O F  G E O M O R P H O L O G Y , "  ( C E N T R E  R I G H T )  L O N G W E L L ,  

K N O P P  A N D  F L I N T ,  " P H Y S I C A L  G E O L O G Y , "  ( B O T T O M  L E F T )  D U N B A R  A N D  R O O G E R S .  " P R I N C I P L E S  O F  S T R A T I G R A P H Y .  ( B O T T O M  R I G 3 T )  L O N G W E L L  A N D  F L I N T .  . I N T R O D U C T I O N  T O  P H Y S I C A L  

G E O L O G Y " ;  ( C E N T R E  L E F T )  C R O W N  C O P Y R I G H T :  G E O L O G i C A L  S U R V E Y  P H O T O G R A P H  R E P R O D U C E D  B Y  P E R M l l S l C N  O F  T H E  C O N T R O L L E R  H .  M .  S T A T I O N E R Y  O F F I C E  

ERODED AND DEFORMED BEDROCK 

T o p  le f t :  Piat form cu t  by waves across steeply inclined sedimentary beds Islay, Inner Hebrides, Scotland 
and exposed a t  low tide. Remnant projecting above platform forms a Cen t re  r i g h t :  Two sets of vertical joints, nearly a t  r i g h t  angles, c u t t i n g  
stack a t  high tide. Aberystwyth, Wales horizontal beds of limestone. Drumrnond Island, Michigan 

T o p  r i g h t :  Cl i f f  formed on horizontal beds of weak chalk by active wave B o t t o m  le f t :  Original top of a bed clearly indicated by pattern of f i l led 
erosion. View a t  low tide. Sussex, England mudcracks i n  shale, Maryland 

Cent re  lef t :  Even terrace, cut  by  waves on resistant rock, shows by its B o t t o m  r i g h t :  Strata in overturned folds along Buffels river, Cape ranges. 
posit ion 100 ft. above sea level that  the land was uplifted i n  recent times. Union of South Afr ica 



PLATE IV GEOLOGY 

B Y  COURTESY O F  ( T O P  L E F T .  T O P  R I G + T  C E N T R E  LEFT.  C E N T R E  R I G H T )  J O H N  WlLEY 8 5 3 N S  I h C .  F R O M  (TO'? L E F T  T O P  R I G P T .  C E N T R E  L E T T )  L O N G W E L L  A N D  F L I N T ,  ~ ~ I N T F ) O D ' I C T l O h  TO  

P H Y S I C A L  G E O L C G Y . '  ( C E Y T P E  R I G H T )  DUNBAR, ' H I S T O R I C A L  G E O L O G Y" ;  (TOP LEFT)  U . 5 ,  E U R E A U  O F  M l h E i  ( B O T T O M  L E F T )  5MITH5ONlAN I N S T I T U T I O N :  i B O T T O I 4  R I G H T )  T H E  AkhERlC lN  

M U S E U M  O F  N A T U R A L  H I S T O R Y .  N Y .  

RECORDS I N  SEDIMENTARY ROCKS 
T o p  l e f t :  Str ip m in ing  of a soft coal bed 60 to 90 f t .  th ick,  Wyodak, Centre r igh t :  Part of a large reef of marine algae i n  Cambrian limestone, 

Wyoming exposed on a surface polished by glacier ice. Saratoga, New York 
T o p  r igh t :  Angular unconformity between two sets of sedimentary beds. Bot tom left: Forms of two tri lobites on a slab of Cambrian shale. Alberta, 

The Miocene beds were t i l ted from an original horizontal at t i tude and Canada 
beveled by erosion before the Pleistocene gravels were deposited. Nevada Bot tom r igh t :  Fossil fish on a slab of shale formed in a lake dur ing Eocene 

Centre l e f t :  Paleozoic strata about 4,000 f t .  thick, Grand Canyon, Arizona. time. Southwestern Wyoming 
The inner Gurge, i n  grani t ic  rocks, is 1,000 f t .  deep 
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its name. Permian, is based on a section in the province of Perm 
in European Russia. Continued research sho~ved the need for some 
revisions of the scheme for Paleozoic subdivisions. The Silurian 
system as first defined n.as disproportionately complex, and the 
terms Lower and Cpper Silurian came into use. Eventually Or- 
dovician. another term derived from \\'ales) was substituted for 
Loxver Silurian, and this usage has met general approval. Likexise 
Carboniferous vias split into Loner and Upper divisions, a usage 
still follolved in many countries though in the United States, and 
generally in Sor th  America. corresponding terms are Llississippian 
and Pennsylvanian. Thus the Paleozoic era has come to have seven 
recognized subdivisions; each represented by a thick system of 
strata. 

The section of rocks representing the Mesozoic era. less formi- 
dable than the Paleozoic section. was divided into the three sys- 
tems. Triassic, Jurassic and Cretaceous, each representing a period 
bearing the same name. The term Triassic comes from Germany, 
where the system is tripartite with a marine unit separating t~vo  
nonmarine units. The name Jurassic recognizes a prominent de- 
velopment of marine strata in the Jura mountains of France and 
Snitzerland. Cretaceous, from the Latin cveta, "chalk," mas first 
applied to the extensive deposits of chalk forming the prominent 
white cliffs on both sides of the English channel; eventually the 
name \\as applied to the entire thick sequence of strata between 
the Jurassic beds and those classed as Cenozoic. The Cretaceous 
is one of the greatest geologic systems, represented by thick marine 
beds in all continents. 

The Cenozoic era in which we live is commonly divided into two 
periods to which the old terms Tertiary and Quaternary are ap- 
plied. As in human history. the records in the latest geologic 
periods are best preserved; accordingly each Cenozoic period is 
divided into epochs. represented by series of deposits in ahich 
fossils of species now living increase steadily in number from the 
oldest epoch to the youngest. 

1. Records Ear l i e r  T h a n  Paleozoic.-Every continent has 
wide exposures of rocks older than Paleozoic; generally the Cam- 
brian beds, the oldest of the Paleozoic, are unconformable on the 
older rocks, nhich in large part are much metamorphosed and in- 
truded by igneous bodies. Il'o basis has been found for systematic 
classification of these older rocks, which generally are lumped to- 
gether as Pre-Cambrian. I n  many places thick sections of unmeta- 
morphosed sedimentary rock are unconformable below Cambrian 
beds. but nowhere in these Pre-Cambrian sections have any distinc- 
tive fossils been found by continued and exhaustive search. Life 
existed before Cambrian time, but apparently the living forms were 
simple and without hard parts, such as shell, bone or woody tissue. 
that could be readily fossilized. The most abundant Pre-Cambrian 
fossils are deposits of calcareous algae. primitive microscopic plants 
that gron- in moldlike masses and precipitate from sea water cal- 
cium carbonate to build up characteristic globular structures xith 
fine lamination. Trails and burrows of ~vormlike creatures are 
found in the Pre-Cambrian Beltian rocks of hlontana; objects re- 
sembling sponge spicules and an impression suggesting a jelly fish 
are reported from beds below the Cambrian in the Grand canyon, 
and abundant carbon. some of it'metamorphosed to graphite, is 
disseminated through Pre-Cambrian beds in all continents. Geo- 
chemical tests of the carbon in rocks of Finland give evidence 
considered conclusive that the carbon is the residue of organic 
matter. Apparently life was abundant, at least in the later part 
of Pre-Cambrian time, but few if any forms had developed the 
ability to secrete mineral matter for protective parts. 

Physical processes operated in Pre-Cambrian just as in later 
time. The sedimentary rocks. where they have escaped metamor- 
phism, resemble in all respects the deposits of sediments now form- 
ing. Marine, deltaic and terrestrial facies are clearly distinguished. 
Crustal movements were similar to those of later eras; thick sedi- 
mentary sections were intensely deformed, metamorphosed, in- 
truded and in part engulfed by igneous bodies. Several successive 
mountain belts, all eroded to low relief, are recognized in Canada: 
Finland and other areas with wide exposures of Pre-Cambrian 

elapsed at  the start of the Cambrian period. 
. 2. Logic of the T i m e  Chart.-Boundaries between successive 

eras. periods and epochs are of course not rigidly fixed. Time runs 
continuously; Tve subdivide it. for convenience only. into hours and 
months, into medieval and modern parts of human history and 
into geologic periods. If the subdivisiosls of the time chart had 
been designed in south Africa instead of Europe, doubtless there 
would be material differences. Rock exposures are restricted to 
continents, ~ h i c h  have had varied histories of submergence. emer- 
gence and orogeny. If the Paleozoic periods had been'bahed solely 
on evidence found in Great Britain, the limited section there now 
classed as Permian might have been included with the Carbonifer- 
ous. I n  some areas consecutive systems are conveniently sepa- 
rated by unconformities that record uplift and erosion: elsewhere, 
even on the same continent, rocks of these systems have no sensible 
physical boundaries and are distinguished only by fossil criteria in 
comparison with sections taken as standard. Correlation of strata 
from one continent to another rests in most cases on fossil evidence, 
which is most trust~vorthy where sizeable groups of fossil forms are 
available. Floating forms. like some of the tiny foraminifera. are 
particularly good time markers as a given species had a brief span 
of life and became widely distributed by ocean currents. One of 
the most reliable fossils for correlation in Ordovician rocks was 
the graptolite, a distinctive floating animal. In  later geologic time, 
species of fishes and other swimming forms xere  distributed more 
rapidly than bottom-dwelling animals. Most species of animals 
have been short lived in a geologic sense? and occurrence of several 
identical species in widely separated fossil faunas indicates nearly 
contemporaneous formation of the enclosing rocks. 

3. Developments  in Life T h r o u g h  Geologic  Time.-In the 
Cambrian period the seas were populated with invertebrate 
animals of many kinds, all comparatively small and strikingly 
different from forms noTT living. though all major groups TT-ere rep- 
resented. The dominant animal was the trilobite. a s~vimming 
arthropod. Primitive plants lived in the seas, but apparently the 
lands were without plants or animals. Primitive fishes appeared in 
Ordovician time, and in the Silurian period lowly plants and ani- 
mals made a beginning on land. I n  Devonian time amphibious 
animals developed, and the first recorded forests were made u p  

Geologic Column and Scale of Time 
(Ages increase from too downward, as in a seauence of sedimentarv rocks) 

rocks. Dating by radioactive minerals collected in those cld moun- 
va~~~lt;~;dr,"f$,";ti;~~;~a;;~;;;"~r,"f;~;;;; ;:;lor; i: $~~~~~;k,~,"!;$;~,"~ 

tain zones s h o ~ s  that four-fifths or more of the earth's history had plain figures give estimated dates a t  start oi correspal~ding time units. 
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of primitive scale trees and large ferns. From that time on the 
land plants evolved rapidly, and the widespread coal beds of Car- 
boniferous (Pennsylvanian) time are a product of lush forest 
growth. The first fossils of small reptiles are found in Pennsyl- 
vanian beds, and the Permian record shows rapid development of 
larger reptilian forms. The Mesozoic era mas the age of reptiles; 
dinosaurs appeared in the Triassic period, developed to huge size 
through Jurassic time, and became extinct before the era ended. 
Fossils of small mammals are found in Jurassic rocks. and primi- 
tive birds with teeth appeared during that period. Forest trees 
with modern aspect flourished in late Mesozoic time and evolved 
profusely through the Cenozoic. The Cenozoic era is the age of 
mammals; many large forms became extinct during the era, and 
others-notably the horse, elephant, camel and several carnivores 
-reached their zenith in Quaternary time. The development of 
man began late in the Tertiary period and proceeded rapidly 
through the Great Ice Age (Pleistocene epoch). 

4. Abso lu te  Dates.-The oldest known fossils of fishes are in 
Ordovician rocks; mammals first appeared late in the Triassic pe- 
riod; orogeny in the Alpine belt began near the start of the Cenozoic 
era. These statements give relative dates, but how long ago in 
years did the events occur? Methods have been developed that 
can give the answer provided suitable materials can be found in 
critical places. Radioactive elements, notably uranium and tho- 
rium, emit helium gas at  a uniform rate. and the end product of 
disintegration is an isotope of lead. If a uranium mineral taken 
from fresh granite is analyzed precisely, the ratio between the ura- 
nium and its lead isotope uill give the length of time since the 
granite crystallized. As many as six methods of age determination 
that involve the element lead are in use. Another method uses the 
elements potassium and argon; still another, preferred for dating 
the older Pre-Cambrian rocks, is based on strontium-rubidium ra- 
tios. Large numbers of determinations have been made, most of 
them on minerals in igneous rocks. One rare occurrence of a ura- 
nium mineral in a marine sedimentary formation exposed in Sweden 
dates that formation exactly. The ages of most sedimentary beds 
can be only approximated by dating igneous bodies older and 
younger than the beds. 

Sample values that fit into the time scale are shown in the time 
chart. Many granitic bodies cutting Pre-Cambrian rocks have sup- 
plied exceptionally good material for analyses. and in the research 
there is particular interest in exploring the earliest available record 
of the earth's history. As the studies continue the early frontier 
is pushed steadily back; xithin a few years the oldest determined 
dates increased from a little more than 2,000,000.000 to well over 
3,000,000,000 years. These values of course apply to local parts 
of the crust and are minimal for the age of the earth itself. 

Because rates of radioactive disintegration are very slow the 
methods based on these rates are not suitable for determining dates 
late in the Cenozoic era. A technique was developed making use 
of the carbon isotope C1\ known as radiocarbon, small amounts 
of which are present in the carbon dioxide of the atmosphere. 
Growing tissues of plants and animals incorporate carbon, and 
durable tissues such as wood retain measurable quantities of rddio- 
carbon long after death of the organism, though the activity of 
this isotope declines at  a known rate. Analyses of carefully se- 
lected materials give reliable ages up to about 40.000 years. This 
method is used for dating events late in the Pleistocene epoch, 
involving the declining stages of the great ice sheets and some ac- 
tivities of prehistoric man. (See also GEOCHRONOLOGY.) 

Programs of geologic study and mapping under way in nearly all 
countries rest on many practical considerations such as soil con- 
servation. mater supply. flood control. development of hydroelec- 
tric poner, location and recovery of economic mineral deposits. 
Government bureaus as well as commercial and scientific organiza- 
tions are active in these geologic programs. In  some European 
countries mapping of the surface geology has been completed to 
reasonably large scales. though many important details remain for 
further study. Geologic maps ni th  scale six inches to the mile are 
available for a large part of Great Britain; but in all continccts 

great areas are still unexplored geologically or have been mapped 
only in reconnaissance fashion. Preparation of good topographic 
base maps is a preliminary tm satisfactory geologic study of an 
area. On such a base the geologist plots boundaries of the impor- 
tant bedrock units which on the completed map are shown with 
distinguishing patterns or colours. Accurate mapping and descrip- 
tion of a complex area usually requires co-operative effort? of 
students with specialized qualifications; for example, petrologists 
to study the igneous and metamorphic rocks and paleontologists 
to identify critical fossils in sedimentary strata. A large organiza- 
tion such as a government geological survey has personnel with 
diversified training, laboratories equipped for varied analyses and 
special equipment for use in the field. A development highly use- 
ful to field geologists ic, a wide coverage of air photographs, both 
vertical and oblique, which serve as a guide in field study and also 
help in making accurate locations on maps. Many details of bed- 
rock that are obscure on the ground, especially in wooded country, 
are shown with remarkable clarity on vertical photographs. A 
technique known as photogeology uses photographs for construct- 
ing preliminary geologic maps, which are then checked and cor- 
rected by geologists working on the ground. 

A completed geologic map identifies the lithology and so far as 
possible the geologic age of each important unit of bedrock; it 
represents also important structural details such as directions and 
degrees of inclination of strata. locations of faults and axial traces 
of folds. Ordinarily the map is supplemented by vertical sections 
on which structural features seen at  the surface are projected to 
limited depth, thus helping users of the map to visualize the under- 
ground relations. The amount of detail shown on map and sections 
of course depends on the scale. Small-scale maps may represent 
the sedimentary rocks merely according to the period and system to 
which they belong; e.g., Cambrian, Jurassic, Tertiary. But gen- 
erally each distinct lithologic unit large enough to be s h o ~ i ~ n  clearly 
to the scale of the map is represented. A mappable unit is a for- 
mation; ordinarily it consists dominantly of one kind of rock- 
conglomerate, sandstone, shale, limestone, et~.-and represents an 
episode in the sedimentary history of the region. One geologic 
period may be represented on a given map by several prominent 
formations, each with distinctive physical characteristics and with 
critical fossils that assign it to a lower, middle or upper position 
in the parent system. 

Thorough study and mapping of the bedrock in a m-ide region 
provides a basis for reconstructing physical conditions as they 
changed from epoch to epoch and period to period of geologic time. 
Marine strata with distinctive lithologies and fossils reveal the 
distributions of former seas on modern lands. Margins of those 
seas are indicated by lateral gradation of marine sediments into 
littoral or deltaic facies. Advance of a sea across a wide lo~vland 
is evident in continuous overlap of littoral and terrestrial sediments 
by marine deposits; overlap in the reverse order is evidence of a 
retreating shore line. Emergence of a land for considerable time 
resulted in erosion, evident in an unconformity a t  the base of any 
younger deposits. Fossil records in beds above and below a surface 
of unconformity may indicate emergence of the land through a 
short interval or during geologic periods. 

Paleogeographic maps are constructed to show the distribution 
of seas, lands and mountain systems a t  given geologic dates. Such 
maps cannot be accurate in every detail, but they show with assur- 
ance the major geographic elements and a series of such maps is 
helpful in tracing the evolution of continents from early Paleozoic 
time to the present. Some maps show, in addition to geographic 
outlines. the distribution of rock masses and of major structural 
elements. such as belts of folding. a t  given geologic dates; these 
maps are properly called paleogeologic maps. Such constructions 
help appreciably in reading the history uritten in rocks of the 
earth's crust, the chief objective of geologic study. 

IV. DEVELOPMENT O F  THE SCIENCE 

A number of ancient scholars did remarkably accurate reasoning 
about some aspects of geology, but their individual efforts led to 
no sustained progress. In  the 5th century B.C. the Greek philoso- 
pher Herodotus deduced from deposits on the flood plain of the 
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Nile tha t  "Egypt is the gift of the  river"; and from the large num- 
ber of fossil shells and beds of salt in Egypt tha t  much of the 
present land had once been under the  sea. A century later Aristotle 
voiced the same conclusion. and offered as an  explanation of earth- 
quakes and volcanism the violent escape of winds pent up nithin 
the earth. These ideas have a t  least the inerit tha t  they attribute 
such phenomena to  natural instead of supernatural causes. An- 
other Grecian philosopher ~ v h o  had the correct scientific attitude 
was Eratosthenes. who in the 3rd century B c. announced a first 
approximation of the  earth's circumference and correctly cited 
the abundance of sea shells on land as  proof of earlier extensions 
of the sea. Similar ideas \ \ere voiced b y  Strabo and other Roman 
scholars. But these brilliant early views did not rest on a solid 
foundation of detailed inductive study, and they were all but for- 
gotten in the prolonged intellectual hibernation of the middle 
ages. T h e  world was not  ye t  ready for these advanced ideas. A11 
the  fundamentals had to be  rediscovered during the intellectual 
surge tha t  began vlith the  Renaissance. Additional information 
xi11 be  found in biographical entries on  persons referred to  below. 

Leonardo da \lnci, the Italian engineer and artist (14;~-I j ~ g ) ,  was 
an outstanding representative of the formative stage in geologic sci- 
ence. His views are well reasoned and clearly expressed, they concern 
a wide range of natural phenomena, and they are based on original 
observations. He saw evidence that salt is being carried irom lands 
to the sea, and concluded that "the sea v-ould be more salt in our times 
than it has been at any time previously.'? He observed that muddy 
xvater flowing into marshy ground emerges clear, and reasoned that the 
sediment would in time change the marsh into dry ground. Marine 
shells in bedrock iar from the sea and at  high altitudes claimed his 
special attention. In his time a favourite doctrine, dating back to the 
ancient philosopher Theophrastus (4th century B.c.), held that fossils 
are merely imitative iorms produced by a "plastic force" in the earth. 
But Da Vinci observed that fossil shells include representatives oi sev- 
eral major groups of living marine animals; that individual shells ex- 
hibit all minute details, such as muscle scars, found in shells of living 
iorms ; and that the rock matrix enclosing iossils consists oi sedimentary 
material identical in all respects n i th  deposits now accumulating. He 
saw no escape from the conclusion that the layers in which the fossils 
occur represent deposits on an old sea floor. A tenacious doctrine, of 
his day and later, recognized that iossil shells are indeed the remains 
of organisms that once lived, but held they xvere deposited in their 
present positions during the Koachian flood. Da I'inci exposed the 
fallacy oi  this comiortable view by pointing out the shells are not 
related to the surface of the land but lie in many superposed layers that 
are consolidated and extend underground, beneath the mountains. 

Da Vinci's scientific powers were far in advance of his day; but the 
spirit of original research that he typifies reappeared at  intervals and 
in different lands, and finally became dominant in geology nearly three 
centuries aiter his notes were xvritten. Georgius ..lgricola (1494-1 j j j) , 
a German who studied medicine in Italy, saw evidence that mineral 
veins had been deposited by rising solutions and on returning to the 
mining community of Joachimsthal, Bohemia, he made a systematic 
study oi  ore deposits as a basis for his published works, De ue ?~zetallica. 
In the follo\i-ing two centuries several able men were concerned with 
the earth's interior, and speculations in cosmogony became popular. 
Descartes ( I  596-16 jo) published a classical diagram showing the earth 
with layered structure based on the postulate of an earlier molten stage. 
A curious feature of the diagram is the representation of vast water 
bodies in the earth's crust, in keeping with biblical statements about 
"1%-aters under the Earth"; presumably this common concept arose from 
attempts to explain the source of springs, the steady flow of streams 
and the origin of volcanic vapors. Principles oi ground-water circula- 
tion mere not firmly established until the 19th century, although John 
Ray (16~7-170j)~  an English scientist nearly contemporary with Des- 
cartes, published a remarkably accurate treatise on the mechanism of 
springs. Descartes recognized that griat dislocations of the crust had 
been required to produce the steep inclinations of strata in mountain 
regions. Though his representation of these movements appears crude 
irom present viewpoints, at  least his interpretation of inclined strata 
\%-as much more astute than that taught in A. G. Werner's school of 
mining and geology at Freiberg, Ger., more than a century later. 

In spite of dificulties in communication, during the 17th century 
scholars in several countries oi Europe developed geological ideas that 
\\-ere remarkably alike in their modern aspect. The English physicist 
Robert Hooke (1635-rho ) analyzed and discarded the popular doc- 
trine that iossils xi-erei"&orts oi  Nature." He demonstrated con- 
vincingly that shells in sedimentary rocks are remains oi marine 
organisms, and expressed his conviction that Great Britain and Ireland 
were uplifted from former positions on the sea floor. At almost exactly 
the same time A-icolaus Steno (1638-861, a brilliant Dane who spent 
much oi his life in Italy, was drawing similar conclusions from his 
observations in lands bordering the Mediterranean. Steno represents 

the high-water mark in the development of geologic thought in his 
century. He went far in the study and description o i  minerals; he 
undelstood clearly the meaning oi fossils and the implication of crustal 
movements given by beds containing marine shells in high mountains; 
he saw in ancient stratified rocks the analogues of sedimentary de- 
posits then iorming (thus he was a pioneer in stating fundamentals 
of stratigraphy) ; and he recognized that running water had been the 
chiei agent in sculpturing landscapes. 

B. I~TH-CENTURY ADVANCES 

In  the 18th century there ~vere increasing signs of maturity and co- 
ordination in thinking about the earth. Reliance on new field ob- 
servation rather than time-honoured speculation was coming to be a 
basic concept. Improved evaluation of evidence was becoming possi- 
ble through developments in physics, chemistry and biology. Com- 
prehension of the real significance of sedimentary rocks was slowly 
dawning. French mineralogist Jacques Guettard ( I  $15-86) observed 
that definite bands of these rocks, each with its own peculiarities, are 
disposed in a roughly concentric pattern in the Paris basin of France; 
with patient labour through a large part of his career he traced out- 
crops oi  these formations, which he called mineral hands, and delineated 
them on maps. These ma)- be considered the first true geologic maps, 
though apparently they were constructed without real appreciation of 
the sequence in iormations and were not accompanied by sections to 
show the geologic structure. In connection with his field work-in 
which he was assisted for a time by the chemist Lavoisier-Guettard 
collected hundreds of fossils which he made accurate drawings of and 
described. So iar as we know, hon-evcr, it did not occur to him that 
certain fossils characterized each of his mineral bands, or that the 
fossils mere arranged in a sequence according to age. 

Guettard found another problem in the course of field work ior his 
map in the Auvergne region of central France, which has one of the 
most superb exhibits of volcanic rocks. Though he had not seen an 
active volcano, Guettard had read descriptions of Vesuvius and had 
seen specimens of its dark lava. With this background he recognized 
the fresh cinder cones and flows oi ropy basalt that are common in 
the Auvergne landscapes. He identified also older flows, weathered and 
considerably eroded but still traceable to vents from which they issued. 
But still he iailed to grasp the full implication oi  the widespread basaltic 
rocks in central France. Vast quantities of the basalt, older than the 
cinder cones and forming extensive plateaus, cannot be connected with 
any visible vents. This older basalt is in nearly horizontal sheets, some 
of them interbedded with layers of shale. and sandstone that contain 
marine fossils. In accord with an interpretation common in his day 
Guettard concluded that basalt was formed primarily by deposition 
irom aqueous solution; and that local fusion of the primary rock by 
subterranean combustion of coal was responsible for the cones and lava 
flows in Auvergne. Fortunately another French scientist, Sicholas 
Desmarest (172 5-181 j) , closely followed Guettard in study of the re- 
gion and compared features there with those in rolcanic areas oi  Italy 
from Padua in the north to Naples in the south. By this comparative 
study he demonstrated that all the Auvergne basalt is of igneous origin. 
But Desmarest also made an error that appears glaring from the present 
point of view. He found that granitic rocks form the basement beneath 
the basalts of Auvergne, and suggested that the basalt resulted from 
fusion of the granite. Analytic chemistry of rocks had not pro'gressed 
far enough to guide him in this aspect oi  his problem. Not until much 
later mas it demonstrated that granite and basalt are at  opposite poles 
in a great series of igneous rocks. 

Some co-ordination of efforts in geologic research had begun in the 
18th century, but one of the major controversies in the history of the 
science also raged in that period. The school led by A. G. ii'erner 
( I  7 jo-1817), known as the Keptunists, maintained that nearly all rocks 
were formed as precipitates from the water of a primitive universal 
ocean which held in solution great quantities oi mineral matter. Ac- 
cording to this theory the first precipitate from this ocean crystallized 
as granite, which thus was the oldest of the rocks in the visible part 
of the crust; later precipitates formed gneiss, slate, basalt, porphyry 
and syenite, all of which were classed with granite as Primitive rocks, 
with world-wide distribution. Later the level of the ocean was lowered 
(by what mechanism is not made clear), and Transition rocks, in- 
cluding limestone and certain kinds of sandstone, were precipitated. 
\\'herever these deposits were laid down against slopes of emerging 
mountains, the resulting layers were steeply inclined. As the waters 
continued to subside, rocks called the FlGtz ("flat," in contrast to the 
tilted Transition beds) were deposited at  loxi~er altitudes. As Werner 
soon came to recognize basalt in rocks as young as Plots, his theory 
provided for recurrent precipitation of basalt. This Wernerian theory, 
which now seems preposterous, vras widely accepted ior several decades; 
the author was a magnetic teacher, and students from many lands 
flocked to his classrooms. 'The first geologic map of the eastern United 
States, published in 1809 by ii'illiam Maclure, represents the rocks in 
fcur classes that are essentially Werner's, although Secondary is used 
instead of Fliitz. 

Geologists in the school opposed to the Xeptunists ve re  knoxvn as 
Plutonists because they regarded granite, basalt and roc1;s of sex~eral 
other kinds as igneous or plutonic in origin. Desmarest belonged to 
this school, but the real leader mas James Hutton ( I  $26-97) of Edin- 
burgh, whose influence in shaping geologic thought grew as Werner's 
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declined. Hutton spent much of his life making field observations and ture. This briei list of distinguished workers and achievements could 
building inductive concepts which he checked by discussions with ac- be amplified many times without recording the iull century of ac- 
quaintances. The contributions he made to correct understanding of complishment in geology, which included unspectacular but useful 
igneous rocks is large; but his outstanding achievement was iormula- exploration and mapping of large areas in several continents, an ap- 
tion o i  the uniformitarian principle, which states that natural agents preciable start toward the eventual goal-thorough geologic study of 
now a t  work on and within the earth have operated with general uni- all land areas. 
formity through immensely long periods oi time. This principle, ac- 
cepted as a basic tenet in geologic thought, is diametrically opposed D. PROGRESS IN THE 20TH CENTURY 

to the doctrine of catastrophism commonly held in Hutton's day, ac- During the 20th century geology has advanced at  an accelerating 
co~ding to which every major feature such as a mountain chain or pace; it has assured foundations, it is aided by growth oi  kindred sci- 
a deep chasm was formed abruptly, by catastrophic iorces. This ences and it has the advantage of constantly improving techniques. 
roncent was taken for granted durinn centuries dominated by teach- The discovery of radioactivity and the rapid advances in knowledge 
ing th'at only a few thoisands of >ears had elapsed since the earth was 
created Hutton, reasoning inductively from a wealth oi  evidence, con- 
cluded that the earth dates from the remote past; he could see "no 
vestige of a beginning-no prospect oi  an end." He recognized that 
erosion, which is fashioning the valleys oi  present landscapes, must 
have destroyed generations of mountains, and that in the beveled edges 
o i  iolded strata we view "the ruins oi  an older world " 

Two Germans of the 18th century, J. G. Lehmann and G C. Fuchsel, 
held advanced views on the meaning oi  sed~mentary rocks Both 
realized that the older strata were iormed by water action, and that 
they must have been nearly horizontal at the time of deposition like 
their modern representatives These tmo workers reasoned correctly 
that  strata now steeply inclined indicate large-scale deformation-a 
view that contrasts favourably with Werner's concept of the Transition 
rn rkc  

of atomic structure have revolut~onized some aspects of geologic re- 
search. B. B. Boltnood's suggestion in 190; that lead might be the 
final disintegration product of uranium started developments in methods 
for determining ages of minerals. Several independent methods, giving 
results that can he checked one against another, lead to confident values. 
X-ray equipment, the mass spectrometer, devices for thermoanalysis 
and the electron microscope are used for accurate analyses that mould 
have seemed magical to workers in the 19th century. Geophysicists, 
using seismic, gravimetric and magnetic equipment, detect important 
structural elements in the crust. The survey of ocean floors (see OCEAN 
AXD OCE~NOGR~PHY) ,  a highly important field in geologic research, is 
bringing radical changes in some traditional concepts. 

See also GEOCHEMISTRY ; GEOPIIPSICS ; GEOLOGY (ARTICLES ON). 
BIBLIOGRAPHY.-A. Holmes, Prznciples of Physical Geology (1944) ; 

R. C. Moore. Introductzon to  Historical Geolony ( I Q ; ~ )  ; T .  D. Dana, 
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The next great advance in geologic thought and method started with Williams, F. J. Turner and C. M Gilbert Petrography (1954) ; R. A. 
discoveries made independently in England and France near the year Daly, Ig~zeous Rocks and the Depths of t'he Earth (1933) ; P. Niggli, 
1800. William Smith, a surveyor working on canals in central, Eng- Rocks a ~ t d  LVfineral Deposits, Eng trans. by R. L. Parker of Gesteine uizd 
land, observed that in strata now classified as Jurassic anv hmlted Minerallaeerstaften ( 1 s ; ~ )  : A M. Bateman. T h e  Formation 01 ,Winera1 
group oi beds had the same assemblage of fossil forms, in ~vhatever 
part oi  England he found it. Higher and lower distinctive units could 
be recognized in the same way. Using this relationship as a guide, he 
constructed first a table of stratigraphic units (1799) and later a com- 
plete geologic map of England, Wales and part oi  Scotland, accom- 
panied by a section showing the general structure. About the same 
time Georges Cuvier and Alesandre Brongniart, two French zoologists 
well trained in comparative anatomy, worked together in Guettard's 
old field, the Paris basin; there they found that "fossils are generally 
the same in corresponding beds, and present tolerably marked differ- 
ences in species from one group of beds to another." By use of this 
principle they separated the Tertiary strata oi  north-central France 
into natural units, arranged these in chronologic sequence and described 
them (1808). Three years later they represented the distribution of 
these units and their structural relations by a geologic map and section. 

Discovery oi  a vital scientific principle generally is followed by phe- 
nomenal progress in research. ,4t the start oi the 19th century geology 
was ripe for the practical application oi  paleontology, and the suc- 
ceeding decades witnessed an amazing development of the science. 
Christian Leopold von Bucb, one of Werner's ablest students, brought 
out a geologic map of all Germany in 1824;   lie de Beaumont began 
a similar map of France; an improved map oi England and Wales, 
and maps of Scotland and Ireland, xvere published within 20  years. 
During this period the chart of geologic time divisions and systems of 
rocks was worked out, geological surveys were established in coun- 
tries of Europe, and work begun in other continents demonstrated that 
the stratigraphic principle of Smith and Cuvier has world-wide appli- 
cation. Geology had progressed from a field of large speculation to 
a science building solidly on factual data. The vast field of paleontol- 
ogy continued its development as an ally oi  stratigraphy, and doubt- 
less the vista into the past revealed by the study of fossils made some 
contribution to biological researches on which were based the concept 
of evolution set forth by Darwin in 1859. At least the reverse effect 
was dynamic; the doctrine oi  evolution changed paleontology irom a 
rule-oi-thumb technique, as practised by some of its devotees, into a 
science with a firm philosophic foundation. The development oi verte- 
brate paleontology, largely after Darwin's concept was announced, con- 
tributed a great store oi favourable evidence. 

All aspects of physical geology made great progress in the 19th cen- 
tury. Techniques for studying minerals and rocks were steadily im- 
proved; as an example, H. C. Sorby's development of thin-section 
equipment (see PETROLOGY) wa5 a major aid in the systematic analysis 
and classification of rock materials, leading to fundamental research 
on problems of their genesis. Swiss students cited evidence that the 
.Alpine glaciers were once much more extensive, and Agassiz went on 
to demonstrate that Pleistocene icecaps covered great areas in northern 
Europe and North America. Study of the structure in mountain belts 
focused attention on the geosynclinal stage in mountain history, first 
pointed out by James Hall of New York and elaborated by J.  D. 
Dana. Analysis o i  the complex structure of the Swiss Alps, begun 
by Arnold Escher von der Linth, was continued by Albert Heim and 
others. Charles Lapworth, R. N. Peach and John Horne made their 
classic study in the northwest Highlands of Scotland. The systematic 
study oi  land iorms was advanced and stimulated by the explorations 
of J .  W. Powell and G. K. Gilbert in the Colorado plateau, a region 
with exceptional exposures oi  bedrock with comparatively simple struc- 
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See also special bibliographies at  the end of articles dealing with the 
subdivisions of geology. (C. R. L.) 

GEOLOGY, SOCIETIES OF. This article listing selected 
geological societies in the  world also lists geological surveys in 
various countries. 'The surveys are agencies of government de- 
partments, though in the  U.S.S.R. there is a ministry of geology. 
Societies are free associations of geologists, but in Communist  
countries they are  under government supervision. I n  some coun- 
tries there is only a geological survey and no society; in some others 
there is a society but  no  survey. The  Geological Society of Lon- 
don, founded in 1807, is the  oldest association of its kind in the 
world. The  first International Geological congress took place 
in Paris in 1878, and sessions have been held a t  intervals ever since. 
I n  Britain also was founded the first government geological survey 
as a result of Charles Lyell's recommendation in 1 8 3 3  This ex- 
ample was followed by Austria-Hungary (1849), Norway and 
Sweden (1858) and I ta ly  (1868). I n  the U.S., the first systematic 
surveying was started in New York in 1824. T h e  Ylassachusetts 
survey of 1830 was imitated by other states,  until these schemes 
were taken over b y  the  U.S. Geological survey in 1879. 

Africa.- Egypt has a geological survey which has published re- 
ports since 1900; South Africa's survey publishes reports (1910) 
and its society produces transactions ( I  896).  Surveys in other 
territories produce similar publications, the  Belgian Congo since 
1945. French Equatorial Africa (1943)~  French West Africa (bul- 
letin, 1938; also reports! 1946), Ghana (1925; also memoir since 
1929). Kenya (1933), Nigeria ( I ~ z I ) ,  Algeria (publications in 
six series, since 1885), Mozambique (193 7 ) ,  Federation of Rho-  
desia and Syasaland (1917). 

Asia.-China has a survey (bulletin and memoirs, 1919? and an  
institute of geology (bulletin, 1956);  India a survey (bulletin, 
1 9 j o ;  memoirs, 1856) and a society (journal, 1926) ;  Pakistan a 
survey (records, 19 jo )  ; Japan a survey (with reports, 1922 ; also 
bulletin, 19 50) and a society (journal, 1894) ; the  Philippines also 
has a society (publishing since 1947). 

A u s t r a l a s i a  and Oceania.-In Australia there is a bureau is- 
suing a bulletin (1932) and reports (1948) and a society issuing a 
journal (1gj3).  New Zealand has a survey which produces reports 



(1907) and memoirs (1928). 
Europe.-Societies and surveys are to be found in most countries. 

In Austria there is a geological union with a yearbook (1850) and a 
society with reports (1908) ; in Belgium a royal geological society with 
annals (1874) and memoirs (1898) ; in Czechpslovakia an institute with 
bulletin (1921) and transactions (1929). Denmark has a survey (with 
iour series of publications, 1890) and a society (transactions, 1894) ; 
France has a survey publishing a bulletin (1889) and memoirs (1893), 
and a society (bulletin, 1830; memoirs, 1833) ; the German Federal 
Republic has an institute (yearbook, 1880) and a society (reports, 
~ g j j ) ,  and the German Democratic Republic has a service with trans- 
actions (1872). In Hungary, the survey publishes annals (1872) and 
the society journals (1871) ; Italy's national service and society bring 
out bulletins (1870,. 1882) ; Norway's survey publishes reports (1891) 
and its society pubhshes a journal ( ~ g o j ) .  Poland has a state institute 
with a bulletin (1920) and a society with a yearbook (1921) ; Rumania 
an institute (annual reports, 1907; also memoirs, 1924) ; Spain an in- 
stitute (bulletin, 1874; memoirs, 1873) ; Sweden a survey, (reports and 
bulletin 1868) and a society (proceedings 1872) ; Switzerland a com- 
mission (reports, 1899) and a society (notes, 1888) ; Turkey an institute 
(publications in five series, 1936) and a society (bulletin. 1947). The 
United Kingdom's survey produces reports (1896), special reports on 
mineral resources (191j) and a bulletin (1939) ; its society publishes 
transactions ( I ~ I I ) ,  proceedings (1834), a journal (1845) and memoirs 
(1958). The U.S.S.R. has a ministry of geology and an institute which 
publishes transactions (1938) and journal (1939). 

N o r t h  America.- The Canadian survey and association publish 
reports (1904) and proceedings (1947) respectivel?-. Mexico has an 
institute (bulletin, 1895; and annals 1917) and a society (bulletin, 
19oj) .  The United States survey publishes bulletins (1883), mater- 
supply papers (1896), professional papers (1902) and monographs 
(1890). The Geological Society of America publishes bulletins (1889) 
and memoirs (1934). 

S o u t h  America.-Argentine's survey publishes a bulletin (1913) 
and annals (194;), and its society a review (1926). Brazil and Co- 
lombia each have a survey with bulletins (1920, 1932). In Peru there 
is a survey (bulletin, 1945) and a society (bulletin. 1925) and in 
Vene7uela a survey (bulletin, 19j1).  

GEOMAGNETISM (or TERRESTRIAL MAGXETIS~I) is the 
natural magnetism of the earth and its atmosphere. 

The marvelous property of the magnetism of the earth and its 
materials has stirred man's imagination since the time of the an- 
cients, when magnetized rocks (loadstones) created wonder and 
a a e  as a magical manifestation. Magnets were also an early in- 
dustrial product of the smithy's forge, since they were made by 
hammering a piece of steel over an  anvil while this steel gradually 
cooled in the geomagnetic field. 

The geomagnetic field is the familiar influence which directs the 
compass needle. (See COMPASS.) The compass was used for the 
navigation of ships in quite early times. During the period 1 2 0 0  

to 1600 it gradually became clear that the compass needle directed 
by the geomagnetic field does not in general point true north, nor 
does it point to the north magnetic pole. instead it attempts to set 
itself parallel to the lines of force of the field. These facts and 
their understanding evolved slowly, according to Crichton Mitchell. 
but were firmly established by  the time of the appearance of the 
first book on terrestrial magnetism in 1600. This book De mag- 
nete, by Sir ii'illiam Gilbert, physician to Queen Elizabeth I is 
famous because i t  was also one of the first modern scientific trea- 
tises nr i t ten  on any subject. 

The  geomagnetic field also bends the rays of the aurora, and 
changes in the field are accompanied by changes in the quality of 
radio transmission. 

Since the mid-1930s new techniques available for the study of 
rock or fossil magnetism have renewed interest in geomagnetism. 
I t  has been shonn that rocks today still retain some of the magne- 
tism acquired a t  the time of their formation, perhaps several hun- 
dred m~llion years ago. The new data thus made available assist 
in reconstructipg the history of the earth. I t  is argued that some 
of these data show how the continents drifted and rotated relative 
to one another, and relative to the earth's axis of rotation during 
many millions of years. Lava beds laid down one above the other 
sometimes sho~?  alternating directions of magnetization domn~i~ard 
or upward. indicating possible great changes in the geomagnetic 
field during periods as short as 500 ooo years. I t  has even been 
suggested on this basis that the earth's magnetic field sometimes 
reverses itself. 

The geomagnetic field may be distorted over mineralized areas, 
and over oil- or  gas-bearing geological structures. This distortion 

can be measured from low-flying aircraft. T h e  information ob- . 
tained helps locate new natural resources. 

Gilbert showed that geomagnetism arose mainly f rom inside the  
earth,  and the great German mathematician K. F. Gauss was able 
to  prove this mathematically over 2 0 0  years later,  about  1830. 
T h e  character of this field is such as might be expected if i t  arose 
mainly from a short, powerful magnet near the earth's centre. T h e  
axis of this theoretical magnet is inclined to the earth 's  axis of ro- 
tation, and penetrates the earth's surface a t  about lati tude 78.6" N.. 
and longitude 289.9' E .  in the northern hemisphere, and a t  lati tude 
78.6" S., longitude 109.9" E. in the southern hemisphere. These  
points are called geomagnetic poles, and these theoretical poles, of 
importance to scientists in studies of the aurora and  cosmic rays,  
should be carefully distinguished from the magnetic poles located 
b y  compass or other measurements made on polar expeditions. 
Because of irregularities in the earth's magnetism the actually ob- 

FROM " T E R R E S T R I A L  M A G N E T I S M  A N D  E L E C T R I C I T Y , "  B Y  J .  A. F L E M I N G  ( M C G R A W - H I L L  B O O K  
C O M P A N Y ,  I N C . ,  1 9 3 9 ,  

F I G .  I .- I D E A L I Z E D  M O D E L  O F  E A R T H  A N D  I T S  M A G N E T I C  F I E L D  S H O W I N G  
Z O N E S  W H E R E  A U R O R A L  D I S P L A Y S  A R E  M O S T  F R E Q U E N T  

served magnetic poles are located 1,000 mi. or  more  away f rom 
the theoretical geomagnetic poles. 

The  magnetic compass needle tends to align itself vertically a t  
the observed magnetic pole. so that  the magnetic pole is a region 
where the compass loses its directive force. T h e  nor th  magnetic 
pole in 1948 was a t  about latitude 73.0" N.. longitude 260.0" E., 
on Prince of Wales Island. North America, and was rnoving north- 
west a t  about 5 mi. per year. The  south magnetic pole in 1945 was 
estimated to be near latitude 68.2" S., longitude 14j.4' E., near 
the  coast of Antarctica. 

At the north magnetic pole the magnetic force is about  0.59 
centimetre-gram-second (c.g.s.) unit. Magnetic force has been 
demonstrated by almost every schoolboy causing a compass needle 
to  move by the action of a steel pocketknife. A t  the  pole this force 
is directed downward toward the earth's centre. At the south 
magnetic pole the force is about 0.71 c.g.s. and is directed away 
from the earth's centre. At the magnetic equator,  very  roughly 
about halfway between the magnetic poles. the magnetic force is 
directed approximately northward. and is roughly half of the polar 
values, though varying from about 0.30 to 0.40 c.g.s. 

The  north-seeking end of a compass magnet tends to  align itself 
in the general direction of the north magnetic pole. Local effects 
caused by magnetic rocks and other irregularities in the earth 's  
magnetism usually are responsible for the fact  that  the  compass 
direction varies somewhat from magnetic north 

The  iron or magnetite content of rocks is highly variable a n d  
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may produce local distortions of the geomagnetic field called mag- north of a magnetic needle suspended by a fine fibre. The direc- 
netic anomalies. Changes in electric currents flowing deep within tion of true north is obtained from observation of the sun to a 
the earth produce geomagnetic secular or long-term variations, precision of 0.1' or less. using observatory or field type instruments. 
changing the direction and force of the geomagnetic field slowly Horizontal Intensity ( H )  is measured by means of a magnetom- 
over the centuries. Secular changes in direction of the compass eter (see MAGNETOMETER) in units of length, mass and time (centi- 
as great as 30' in 400 years have been recorded. Small changes of metre-gram-second units). The magnet used for D (see above) 
compass direction of the order one-fifth of a degree daily in low may be set in motion and its oscillation timed, and then used to 
latitudes also occur, due to electric currents flowing in the iono- deflect another magnet from a known distance. The period of 
sphere (q.v.). These currents acquire their energy from variable oscillation ~ = 2 ~ d m ,  where K is the moment of inertia of the 
winds produced by the heating action of the sun, and from the oscillating system, M its magnetic moment and H the horizontal 
lunar and solar tides in the upper atmosphere (see ATMOSPHERE). intensity. When deflecting. the angle of deflection, u,  is given by 
Magnetic storms, which are irregular changes in magnetic field, sin u= 2M/Hr" in which r is the distance between the two magnets. 
sometimes appear on a world-wide scale. They occasionally dis- This gives two equations for solving for M and H ,  and H is ex- 
rupt radio programs and communications. and are associated to pressed in terms of length, mass and time. Laboratory tests de- 
some degree with actively changing sunspots or flares on the sun. termine necessary small corrections so that H is measured fairly 

E l e m e n t s  of the Geomagnet ic  Field.-The magnetic ele- readily to about o.ooo~ c.g.s. unit or better. The customary unit is 
ments comprise D, declination (or variation of the compass), the the gamma= 10-".g.s. unit. 
angle between the direction of an ideal compass and true north, Inclination ( I )  is measured with an earth inductor (inclinom- 
measured positively from north around by east; H, horizontal in- eter) consisting of a coil of wire rotatable about its transverse axis 
tensity, the maximum strength of the magnetic force in the hori- and connected through a commutator to a sensitive galvanometer. 
zontal plane; Z, vertical intensity, strength of the force in the The earth inductor is mounted with its axis of rotation in the mag- 
geographic vertical; F, total intensity, maximum strength of the netic meridian, and is rotated. I t  is then tilted in this meridian 
force, regardless of direction; I ,  inclination or dip, angle between into the direction of dip. in which case no deflection of the gal- 
direction of field and the horizontal plane; X ,  strength of the force vanometer is noted. The angle of tilt, measured downward from 
toward geographic north; and Y ,  strength of the force toward the horizontal plane, is the inclination. 
geographic east. X ,  Y  and Z are vectors, since they have both Observation Stations.-At about IOO special stations called 
scalar magnitude and direction. H  and F are scalars, and D and I magnetic observatories measurements are made as described above. 
are angles. X  is reckoned positive when directed toward the north; Additional measurements may involve accurately mounted and 
Y  and D when directed toward the east; and Z and I w-hen directed standardized coils in which components of the geomagnetic field 
downward. Also Y I X  = tan D;  Y I H  = sin D ;  X2 + Y 2  + Z 2  = may be neutralized and measured. Total intensity F can be meas- 
F2; etc. The elements usually measured are D, I and H ,  but pos- ured using a nuclear magnetic-resonance magnetometer. The mag- 
sibly D, I and F aboard aircraft or nonmagnetic ships. netic moments of the protons in a material precess about a 

Declination ( D )  is measured by noting the deviation from true magnetic field F with an,angular frequency w =  y,F, where y,, 
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the gyromagnetic ratio of the proton. is equal to 2.67528 
(T  o.oooo6) X 104 sec-l per gauss. X coil carrying a surge of 
current jolts the protons in the material and the frequency of pre- 
cession is picked up as a signal in the same or associated coil wind- 
ing to measure the field F. This type of instrument is preferred 
for measurements made in motion, such as aboard satellites of the 
International Geophys~cal year. 

At magnetic observatories. widely scattered over the earth, 
though greatly concentrated in Europe, photographic records of 
time variations in D, H and Z are obtained by means of magnetic 
variometers. These are calibrated about once a week by means of 
magnetometers. The D-variometer consists of a magnet usually 
suspended by a vertical quartz fibre mith negligible torsional re- 
straint. The H-variometer is similar, but uses a vertical fibre ahich 
can be twisted so that the magnet is perpendicular to the magnetic 
meridian. In the vertical or 2-variometer the magnet is balanced 
against gravity about a horizontal fibre. or consists of a weighted 
magnet free to rotate on knife edges about a horizontal axis. Elec- 
tromagnetic versions of these instruments also exist. Portable ob- 
servatories in highly compact form measure D, H and Z a i th  
accuracy comparable to the permanent observatory type. 

Special magnetic survey instruments have been designed and 
used aboard nonmagnetic survey ships like the "Carnegie," a fa- 
mous sailing ship destroyed in 1929. and the present day nonmag- 
netic ship, the "Zarya," used by the U.S.S.R. Special devices have 
also been developed to facilitate the search for minerals by mag- 
netic methods of geophysical prospecting. These devices note 
changes in the magnetic field with distance over the earth's surface 
both at  the ground and in aircraft aloft. Extensive surveys by air 
have been made over both continental and ocean areas. 

The geomagnetic field, as part of our natural environment, has 
been measured at  intervals of from 5 to 20 years at some 2,000 

stations. called repeat stations. About 80,000 observations of 
declination (D) have been made at  many thousands of points. 
Probably several million closely spaced observations of other 
components of the field have been made in connection n i th  geo- 
physical exploration. 

Studies of geomagnetism, as a global phenomenon, are facili- 
tated also by special years in ~vhich magnetic observatories are  
operated at  additional and usually leas accessible locations, such 
as in the polar regions. Thus a small network of about 12 stations 
was added temporarily in 1882-1883, the first International Polar 
year, many more in 1932-1933 during the second International 
Polar year and over IOO additional stations during the Interna- 
tional Geophysical year, 19 j7-  58. 

The Earth's M a i n  Magnet ic  Field.-Contour lines drawn on 
maps of the world are prepared a t  five or ten year intervals by  
Great Britain, the United States and the Soviet Union, to indicate 
points of equal magnetic declination, horizontal intensity, vertical 
intensity. inclination or dip and total intensity. By far the greater 
part of the magnetic field can be interpreted as due to a short 
strong magnet at the earth's centre, directed from the north to the 
south geomagnetic pole. This magnet is tilted a t  an angle of about 
11.5' to the earth's axis of rotation. so that it lies along the geo- 
magnetic axis intersecting the earth's surface in northwest Green- 
land. in the meridian 69" it'. of Greenwich. The approximation 
to the earth's surface magnetic field, using the same magnet can 
be improved by moving the magnet, parallel to  itself, toward a 
point determined to be at about 6.5' N. latitude and 162" E. 
longitude in 1922. I t  is known that this eccentric dipole has been 
drifting slowly weshard  since 1830. This has sometimes been 
regarded as indicating that the earth's central metallic core. of 
radius about 2.900 km., does not rotate as fast as does tbe surface 
of the earth. In  fact, some irregularities in the rotation of the 

F I G .  3.- WORLD MAP SHOWING APPROXIMATE NUMBER O F  OBSERVATIONS OF MAGNETIC DECLINATION T O  1955 
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core have been estimated. These irregularities in core motion may 
be communicated to  the outer solid part of the earth. The changes 
in angular momentum of the core are adequate to explain irregulari- 
ties in the rate of rotation a t  the earth's surface, affecting the 
length of the day as measured by astronomers. 

The strength of the hypothetical short magnet or dipole referred 
to above is about 8 X ~ o ~ Q . g . s .  units. On the assumption of 
uniform magnetization of the entire earth, the intensity of mag- 
netization is about 0.08 c.g s. unit per cubic centimetre. Such mag- 
netization would result if a saturated steel magnet of volume 80 cc. 
were imbedded in every cubic metre of the earth's interior. Addi- 
tional features of the main field can be represented by about 12 

radially directed dipoles, each about & the strength of the cen- 
tral dipole. and located near the surface of the earth's core. 

The anomalies due to crustal rocks are usually associated with 
deposits of ferromagnetic substances. Anomalies are also caused 
when relatively highly magnetic igneous extrusions penetrate the 
weakly magnetic sedimentary rocks. The scale of these anomalies 
may range in cross section from a few metres to roo km. or more. 
They are usually not shown on world maps because they are too 
small, and the number of magnetic observations are usually too 
few. This fine structure of the earth's surface is about as compli- 
cated as the surface topography to which it is usually not related. 
Local anomalies due to igneous intrusions or irregularities in base- 
ment rocks may range from a few hundred to several thousand 
gammas. Near deposits of magnetic ore values may rise to several 
times that of the normal magnetic field. 

Origin of t h e  Geomagnetic Field.-illany hypotheses have 
been brought fonvard as possible explanations of the origin of the 
geomagnetic field. These are usually based upon the presence of 
ferromagnetic material in rocks, electric currents generated within 
the earth's interior or very tentative suggestions related to the 

physics of large bodies in rotation. 
One of the difficulties of explaining the origin of the geomagnetic 

field is our lack of knowledge of the earth's interior. From mathe- 
matical analysis of the surface field it appears that many of the 
irregular features of the field are likely to arise from sources no 
deeper than the outer layers of the fluid within the earth's central 
metallic core. According to one prevailing set of ideas the mantle 
and crust surrounding the core are more or less solid and cannot 
undergo rapid changes within a century or two. For this reason 
attempts are made to assign the cause of geomagnetism mainly to 
energy changes in the outer half of the central core. Elaborate 
calculations have been made showing that if the fluid motions are 
of suitable type a magnetic field originally quite small might be 
built up into a large one. The process is fundamentally similar to 
that in an ordinary dynamo. Heat necessary to move the fluid is 
supposed to come from the radioactivity of uranium and other 
metals, and about 1 %  of the concentration of these materials 
known to exist in the earth's crust might suffice. I t  has also been 
suggested many times that thermoelectric currents might arise, a t  
the junction between mantle and core. 

The theory of a ferromagnetic earth. originally proposed by 
Sir IVilliam Gilbert in 1600, seems defective because only a thin 
outer layer of the earth, about 2 0  km. thick or so, can be cool 
enough to be magnetic. Below 2 0  km. or so the rocks will be 
nonmagnetic because the temperature will exceed the Curie point 
of temperature (of the order 400° C. for some substances). The 
amount of magnetic materials required in this thin crust in order 
to explain the geomagnetic field is much greater than that found in 
typical surface rocks. For this and other reasons the theory of 
a ferromagnetic earth seems to be inadequate. 

If the earth's magnetic field is due to electric currents, these 
have to be more or less continuously generated and maintained. 
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Otherwise once created they would decay to insignificance in the 
earth's core within a fen- tens of thousands of years. 

Hence it appears that xhile a part of the earth's magnetization 
arises from ferromagnetic materials in the earth's crust, it seems 
likely that the larger part is caused by electric currents flowling 
near and within the earth's central core, as a consequence of the 
fluid motions and thermal changes taking place. 

Secular  Variation.- The geomagnetic field changes cont ih-  
ously mith time. The field components may increase or decrease 
locally. a little each year for a few hundred years. For instance, 
from 1600 to 1800 the declination in London changed from 11" E. 
to 2 4 '  iV. 

Horizontal intensity in South Africa decreased about 6.000 
gammas from 1843 to 1943, or by an amount almost equal to half 
the present value of the geomagnetic field there today. Substantial 
changes ~Tith time also occur in other areas, often on a continental 
or greater scale. 

Changes of this kind are too localized to be explained only by 
motions of the magnetic poles of the earth. and are most simply 
explained as due to localized changes nithin the earth's interior. 

The central dipole term since about 1830 has also been gradually 
decreasing at a rate of about & annually. When the surface 
field of the central dipole is subtracted from the observed surface 
magnetic field a residual magnetic field is indicated. The pattern 
of the residual field somemhat resembles that for secular change 
in general character. This is because the additions year by year of 
the secular change build up or greatly modify the residual field. 
Both main and residual field patterns could arise from sources 
near the surface of the earth's central core. Since secular change 
in some components of fie!d may be greater than I O O  gammas in- 
crease or decrease in one year. it Is clear that a substantial residual 
field can be built up in a few hundred years, if the rate of change 

is maintained. One possible explanation is that the permanent 
magnetic field in the fluid core is linked to and participates in the 
motion of the electrically conducting fluid. This could give rise 
to a residual magnetic field undergoing continuous change in the 
core. the magnetic field at  the surface of the core being able to 
penetrate the rigid mantle above so that it is observable a t  the 
earth's surface. 

Secu la r  V a r i a t i o n  in t h e  Geologic Past.-Ferromagnetic 
particles of rock are loosened by weathering and carried in rivers 
to the ocean, where they are aligned magnetically parallel to the 
geomagnetic field as they settle to the bottom. As time goes on 
the layer thickens and the particles become sedimentary rock. 
Under special and favourable circumstances the direction of the 
geomagnetic field millions of years in the past may be determined 
by laboratory experiments on specimens of the rock. Annual bot- 
tom layers or varves may also develop, sometimes in glacial lakes, 
and from them the direction of the geomagnetic field tens of 
thousands of years ago may sometimes be estimated. A cooled 
lava bed may also indicate the direction of the geomagnetic field 
millions of years ago. 

If one accepts the results of this fossil magnetism (and many 
arguments have been urged favouring such acceptance, as well as 
many to the contrary) it appears that the geomagnetic field has 
undergone quite substantial changes in the past. According to 
some of these measurements the magnetic poles have usually re- 
mained not far removed from the earth's axis of rotation. I n  
times earlier than ~oo.ooo.ooo years ago there is some suggestive 
evidence of motion of the magnetic poles almost to the equator, 
which has cagsed some to speculate that the continents may have 
drifted and rotated relative to the axis of rotation. There are 
also indications from the directions of magnetization observed in 
ancient successive lava flows that the geomagnetic field may even 



B Y  C O U R T E S Y  O F  U 5 H I D A O G B A P H I C  O F F I C E  

F IG  6 .- W O R L D  M A P  O F  S E C U L A R  V A R I A T I O N  I N  V E R T I C A L  I N T E N S I T Y .  1 8 8 9 -  
V A L U E S  IN C . - G . - S .  U N I T  T I M E S  

have reversed at  intervals of some hundreds of thousands of years. 
Independent checks of these conclusions have been hard to find, so 
that the conclusions though exciting are highly tentative. In any 
event, the results based upon fossil magnetism provide considerable 
material for interpreting the remote as well as the immediate past 
of the earth. 

The Sola r  a n d  L u n a r  D a i l y  Magne t ic  Variations.- Be- 
sides the large and s lo \~ ly  appearing secular changes there are 
smaller more rapidly appearing changes during intervals as short 
as a day or less. Of special interest is the change associated with 
the position of the sun throughout the day. known as the solar 
daily magnetic variation, and a somewhat smaller similar effect as- 
sociated n-ith the position of the moon, known as the lunar mag- 
netic variation. On successi\~e days these variations are usually 
similar. since the phenomena show regular and typical features. 
The variations depend mainly on local time, and upon latitude and 
longitude. The variations also s h o ~  local features related to the 
earth's main magnetic field. There is also an important dependence 
on season related to the position of the sun. 

The solar daily variation appears to be caused by two major 
electric current circulations flowing mainly in the sunlit portion 
of the upper atmosphere, clock.\l-ise in the southern hemisphere 
(as viewed from outside the atmosphere! and counterclock\~ise in 
the northern, moving about the earth n-ith the sun so that their 
centres remain about I g o  longitude ahead of the noon meridian and 
at  about 40" of latitude from the equators. On the dark side 
weaker and reversed vortices can be designated. These current 
circulations induce weaker current systems within the earth which 
may contribute as much as 40% to the horizontal component of 
the solar daily variation at  ground level. I n  the northern hemi- 
sphere these currents produce an increase in the eastx~ard com- 
ponent ( Y )  of the magnetic field (amounting to more than jo 
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gammas) in the forenoon in middle latitudes and a decrease in 
the afternoon. The northward component (X) increases to a 
maximum (of somewhat higher magnitude) just before noon a t  
the equator. undergoes little change in middle latitudes and de- 
creases to a minimum just before noon in high latitudes. The 
vertical component (Z) shows little change near the equator and 
in high latitudes but sinks to a minimum just before noon in mid- 
dle latitudes. In  the southern hemisphere these variations are 
antisymmetric in Y and Z and symmetric in X. 

In the northern summer the solar daily variation in the northern 
hemisphere is about 50% larger in amplitude than the yearly 
average. this condition being repeated in the southern hemisphere 
about six months later. At the equinoxes the amplitude is about 
the same in both northern and southern hemispheres. There fre- 
quently appear day-to-day differences which may be as great as 
1oo7: in amplitude at any given station and as much as several 
hours in phase. The amplitude also varies with sunspot cycle and 
may be as much as 60% greater a t  sunspot maximum than at  
sunspot minimum. Ko connections b e t ~ e e n  fluctuations in the 
variation field and weather have ever been demonstrated because 
weather is primarily a local phenomenon and fluctuations in the 
magnetic variation are more \videly manifested. 

The solar daily variation also s h o l ~ s  irregularities which depend 
upon regional anomalies of the earth's main field. Because of in- 
duced currents diiferences can probably be detected betmeen 
effects noted over the oceans as compared with less highly electri- 
cally conducting land areas. In addition there are effects related 
to the position of the magnetic equator and to the general lack 
of symmetry of the geomagnetic field about the earth's axis of 
rotation. 

The lunar daily magnetic variation is also due to electric cur- 
rent circuits xvithin the ionosphere. These circuits migrate about 
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the earth with the apparent motion of the moon, together with 
their induced current systems flowing within the earth. Instead 
of the four current circulations noted for the solar daily magnetic 
variation. eight are noted in the lunar case. of average strength 
about gT that of the solar variations. However, the strength of 
current flow in the current circuits for the lunar variation is great- 
est on the sunlit side of the earth. 

Magnet ic  Storms.-Strong and erratic variations in geomagnet- 
ism known as magnetic storms may last for from a few hours up to 
several days. During very great storms the compass direction may 
change by a degree or more in direction and by as much as 2.000 
gammas in intensity in middle latitudes; in the polar regions fluc- 
tuations in compass direction may be much greater nith changes 
in horizontal intensity as great as 5,000 gammas in areas beneath 
intense auroral displays. 

Magnetic storms often start suddenly, simultaneous to within 
a minute or even some seconds over the entire earth. They often 
start soon after the onset of active solar changes, such as those 
related to actively changing sunspots. Marked ionospheric storms 
also occur at times of magnetic storms, and may seriously disrupt 
radio communications. Polar aurora migrate to lower latitudes 
and have even been seen from equatorial locations such as India 
and Samoa. A storm may discharge energy at the rate of more 
than z.ooo,ooo.ooo horsepower for a period of from one to several 
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hours. Field changes at  the rate of 10 to 2 0  gammas per second 
have been observed. Telegraphic and telephonic communication 
over long lines is often interrupted. Under extreme conditions 
electric power lines have become overloaded, and power trans- 
formers burned out by the electric currents produced in transmis- 
sion lines by the magnetic field changes. 

Field of Magnet ic  Storms.-Magnetic field changes minute 
by minute are recorded photographically as magnetograms at mag- 
netic observatories. During magnetic storms the field changes 
with time are particularly irregular, complex and erratic. In spite 
of this. certain main systematic features are noted when departures 
in field from normal are averaged at  a number of stations, grouped 
in various latitude belts around the earth. 

Data averaged for many storms according to time, beginning 
with the time of sudden commencement of a storm, provide esti- 
mates of the storm-time variation in various geographical belts. 
The same data averaged according to local time give an apparent 
diurnal effect. This daily variation varies in amplitude with storm 
time, more or less in unison with the average storm-time variation. 
The average storm shows an increase in horizontal magnetic in- 
tensity during the initial phase of the storm, follo\ved by a much 
larger diminution to a minimum in about 2 4  hours. This minimum 
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is called the main or negative phase of the storm. There is then 
usually a slow recovery to a normal value in the course of a day 
or two. In  the vertical intensity (2) the changes are smaller, and 
reversed in sign in low and middle latitudes. The average changes 
in declination (D) are usually smaller and more localized. 

The daily variation of disturbance is associated with opposed 
current circulations. In  the northern hemisphere during storms 
an electrojet (electric current, limited laterally) is directed west- 
ward, centred near an early morning hour meridian, near the 
auroral zone at  60'-70' north latitude. Another electrojet is 
similarly centred in south latitude. Roughly diametrically oppo- 
site a t  the other side of the polar cap a weaker eastward directed 
electrojet may be in evidence. along the auroral zone. Electric 
currents circulate within the ionosphere completing their current 
circuits in low latitudes and across the polar caps. The height of 
current near the auroral zone has been found to be near the IOO 
km. level; and this has been confirmed directly by rocket by T. A. 
Van Allen during the International ~eophys ica i  year, x i j  ;- j8. 
The height of the storm-time currents may be partly a t  the same 
level. and is the subject of further investigation. I t  is clear from 
associations with cosmic rays that some substantial electric cur- 
rents flow at  very high levels, and beyond the atmosphere. Some 
very intense storms have current patterns enduring for only a few 
hours, and it seems to be established that the very great magnetic 
storms tend to go through their initial, main and recovery phases 
more rapidly. 
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FIG. 10.- IDEALIZED ATMOSPHERIC CURRENT SYSTEM FOR MAGNETIC 
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O t h e r  F o r m s  of Magne t ic  Disturbance.- In addition to the 
daily variations and magnetic storms geomagnetic phenomena in- 
clude sudden commencements. bays, pulsations and solar-flare 
effects on the geomagnetic field known as crochets. 

Sudden commencements appear more or less simultaneously 
over the entire earth, within one minute or less. The sudden 
commencement consists mainly of an abrupt increase of horizontal 
intensity of from several to several hundred gammas, effects 
usually being largest in equatorial and especially in the polar re- 
gions. Examination of some cases from the Polar year, 1932-33, 
have shown that the effect can be traced or associated with a polar 
electrojet, a t  least in part. I n  equatorial regions, as in the solar 
daily magnetic variation, an added electrojet a t  the magnetic 
equator is sometimes noted on the sunlit side of the earth. I n  
many cases the polar effects are predominant, and in others there 
may be a preliminary reversed impulse. I n  some locations, such 
as the magnetic equator, the average amplitude of sudden com- 
mencements is closely related to the amplitude of the solar daily 
variation. I n  some cases, a t  least, polar electrojets seem to provide 
a fairly localized current distribution during sudden commence- 
ments. 

Other electrojets appear in the polar regions near or along the 
auroral zone, where they grow to maximum strength in about an 
hour and then decay. These current sources produce an intensi- 
fication of the geomagnetic field lasting a few hours and called mag- 
netic bays. They are often accompanied by local blackout of radio 
communications, and sometimes but not always appear fairly 
closely linked with auroral displays. 

The geomagnetic field also undergoes sinusoidal or nearly sinus- 
oidal pulsations. Those of higher 

northern to southern hemisphere, each time they reach ground 
level, with some reduction in frequency follon-ing each reflec- 
tion. They show a diurnal variation in frequency of occurrence 
according to universal or Greenwich time, and are believed asso- 
ciated with the world-wide distribution of thunderstorms. \Then 
heard as an auditory signal on radio earphones the pitch is reduced 
after each transmission and return from the opposite hemisphere. 

For this reason they have been called whistlers. They pro- 
vide a means of study of regions several earth radii above the 
earth. 

Other pulsations of much lower frequency occur with periods of 
some seconds to several minutes. The trains of signals may last 
for minutes or for hours. In  some cases these are world nide and 
may be manifestations of hydromagnetic naves. I n  others they 
appear to correspond to locally intense fluctuations in the intensity 
or distribution of strongly localized sources such as the electrojets 
along the auroral zone; in fact. they sometimes precede the appear- 
ance of the electrojets of magnetic bays. and depend upon local 
time. Other pulsations are more frequent at certain hours of uni- 
versal time, and therefore conditions favouring their occurrence 
may depend upon the orientation of the terrestrial dipole to the 
sun. 

During solar flares the increased solar radiation augments 
the electric conductivity of the region in which electric currents 
producing the solar and lunar daily magnetic variations flow. The 
resulting pulse in magnetic field, due to strengthening of the cur- 
rent systems lasts from some minutes to several hours and is called 
a crochet. I t  is accompanied by sudden ionospheric changes and 
by the fade-out of radio communications at  some frequencies. 
Since crochets near the magnetic equator appear to be larger when 
the solar daily magnetic variation is larger they provide statistical 
evidence of day-to-day fluctuations in upper air winds, on the basis 
of the dynamo theory. 

.VIathematical Analysis of the Field.-Mathematical analysis 
has shown conclusively that the major part of the magnetic field is 
due to causes within the earth. I t  may be assumed that the com- 
ponents of the magnetic field may be expressed to a sufficient de- 
gree of accuracy as the appropriate derivatives of a magnetic 
potential expressed in terms of a spherical harmonic series (see 
SPHERICAL HARNONICS) of the form 

v = a T  f [(a/r)n+l(Ir,c cos r n N I ; ,  sin A) 
n=o m=o 

+(r/a)"(EZc cos mX+E:, sin mX)I Pr 

a being the radius of the earth; P" the associated Legendrian of 
degree n and order m ;  the 1's and E's. the coefficients of the par- 
ticular harmonics; and r and X .  with 0,  the spherical co-ordinates, 
radius, longitude and polar distance, respectively. I n  this expres- 
sion the portion containing nlr (and including the coefficients I )  
satisfy Laplace's equation everywhere outside the sphere r=a and 
hence must be due to magnetic origins within that sphere. The 
portion containing rla (and including the coefficients E) satisfy 
Laplace's equation everywhere inside the sphere r= a and hence 
must be due to magnetic origins outside that sphere. 

The magnetic elements most frequently used in mathematical 
analysis, evaluated at  the earth's surface where r=a, are given by 

X= ( l /a)d V / U ~ B =  2 2 [ ( I : , ~ + ~ , J  cos mX+ 
,,=o ,,,=O 

(I;,s+ E:,,) sin mX]d P:/dO 

frequency, of the order several 
thousand cycles per second, origi- 
nate in lightning discharges, and 
are propagated from northern to 
southern hemisphere, or vice versa, 
via the lines of force of the 
geomagnetic field, usually being 
several earth radii above the earth 
a t  the highest point in the plane 
of the magnetic equator. They 
are reflected successively from 
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Y = - (l/a sin 0)d V/dh  = -2 5 [-  m(I,o+ E;J sin nhf 
n=0 m=O 

~ = d V / d r = Z  5 ( [-(n+l)lro+nE,l,] cos mX+ 
n = o  m = o  

[-(n+l)I;,:+nE:J sin m h )  Pr 
The sums of the coefficients I,",+I!~,"~ and 1:*+Er8 may be ob- 

tained by fitting either the observed values of X or of Y by least 
squares or some other method. If the field is derivable from a po- 
tential the values obtained from either the X or the Y data 
should be identical. Similarly the values of the differences 
- in+ l)I:,", and - ( n  + l)I:,+fzEz, may be obtained from the 
observations of 2. Thus, by an analysis of the observations of X 
or Y and of 2, a means is afforded for separating the field into 
portions due to internal and external causes by solution of simul- 
taneous equations involving the above-mentioned sums and differ- 
ences. 

Gauss concluded from an analysis of the data available in 183 j 
that the main field was predominantly, if not entirely of internal 
origin. Later analyses by A. Schmidt (188j),  L. A. Bauer (1922) 
and F.  Dyson and H. Furner (1922) showed an external field 
amounting to several per cent of the internal field although the 
latter investigators attributed the results to uncertainties in the 
observations. Assum~tion that the external field is purely a mathe- - - * , . .  

fiction require the admission of in the mag- 
F b O M  " T E R R E S T R I A L  M A S N I T I S M  A N D  E L E C T R I C I T Y ,  B Y  1 .  A .  F L E M I N G  ( M C G R A W - H I L L  B i X  

netic data amounting to about I "  in inclination and consistent I N C  19391 

with regard to sign. Since external magnetic fields are definitely F I G .  12 .- PHOTOGRAPHIC RECORDS OF SUDDEN C O M ME N C E M E N T  O F  GREAT 
present in the diurnal variation and magnetic disturbance fields W O R L D - W I D E  M A G N E T I C  S TO R M AT 1 3  H O U RS  0 9  MINUTES G R E E N W IC H  MEAN 

(see following sections) there is no reason to doubt they may be MAY 13, 1921:  VERTICAL L I N E S  SHOW HOUR MARKS 

present in the permanent field as well. However, considerable un- 
certainty must be attached to the assigned magnitudes of the ex- to about 4 X 10-13 electromagnetic unit. There is an increase 
ternal field. E.  H.  Vestine and I .  Lange in their analysis of the with depth, as inferred from similar studies of storm data, so that 
main field for 194 j  found an external part of less than 1% of the values are reached as great as lo-ll ,  near 1,000 km. depth, and 
whole as did H. F. Finch and B. R. Leaton in 1957. about as conducting as sea water. This is much higher than the 

I n  the more recent analyses differences appear in the values of electric conductivity of surface rock, which is as low as 10-16, 
the coefficients, accordingly as they were determined from the and much lower than copper, which is 6.1 X I O - ~  electromagnetic 
observations of X or of Y, which appear to be too large to be unit. 
attributed to errors of observation. But i f  the earth's field is The first satisfactory explanation of the solar daily variations 
derivable from a potential the two sets of coefficients should agree was offered by Balfour Stewart in his article in the Encyclopcedia 
to within the accuracy of the observations. This discrepancy is Britannica in 1878, which was a classic in geomagnetism. His ideas 
sometimes interpreted as indicating the presence of a nonpotential have been elaborated further by A. Schuster in 1889 and 1908, 
field, that is one in which curl H # 0. Such a field might be due and by S. Chapman in 1919, and it appears now certain that upper 
to vertical electric currents flowing between the earth's surface and air winds produce the sorar and lunar magnetic variations. These 
outer space. Magnitudes of these hypothetical currents are about are partly a consequence of solar heating, and of tidal action ( see  
0.2 amperes per square kilometre at  their maxima, 104 times as METEOROLOGY; TIDES). These winds move electrically-conducting 
great as the normal atmospheric electric currents (see ELECTRICITY, air across the lines of force of the geomagnetic field, thereby 
ATMOSPHERIC). Great irregularity exists in the distribution of generating currents producing the daily variations. I n  a narrow 
these currents; in some regions they are directed upward and in belt above the magnetic equator the motion of the ions and elec- 
others downward. Their existence has not been verified by other trons is such that the transmission of current is more efficient, 
physical observations. Present thought is inclined to regard them thereby giving rise to an electrojet directed from west to east, 
as mathematical results arising in attempting to fit faulty data to a centred near the I I A 35. meridian. By firing a rocket carrying a 
rigid mathematical frame; in fact, there is a trend among mag- magnetometer through this current layer, the height of the over- 
netic cartographers to adjust their maps so that curl H = 0, thus head current layer, near the equator, has been found to be around 
implicitly denying existence of the so-called nonpotential field, a 95 km. 
procedure used in the U.S. hydrographic office charts for 1945. At the magnetic equator the day-to-day differences in the solar 

Other applications have been made of potential analyses to the daily variation are shown to depend mainly upon the size of the 
solar and lunar daily magnetic variations by many writers. Since eIectrical driving forces in the E-region, and not upon day-to-day 
the number of stations is not great enough to describe the details differences in electric conductivity. This is because these driving 
of the dependence of the solar daily variation upon longitude. de- forces are shown to lift the ions upward in unison in higher 
pendence upon local time is assumed. The time variations at the ionized regions known as the F-region as predicted by the dynamo 
available stations are expressed in amplitude and phase by Fourier theory. The day-to-day variability of these generating winds does 
series. The coefficients found are then conveniently expressed in not seem to vary much with sunspot cycle. A similar but smaller 
spherical harmonics as in the case of the earth's main field, using effect of this kind is noted in the E-region itself. 
least square methods for obtaining the best fit. The height of the current layer responsible for the lunar daily 

I t  was found that both the solar and lunar daily variations origi- variation is not established, but may be near the same level as for 
nate mainly above the earth, with a minor portion, about one-third the solar case, which is the E-region. The upper more extensive 
originating within the earth. The latter is ascribed to induced earth F-region is less suited ordinarily to the generation of electric cur- 
currents, and its time phase and amplitude used in conjunction with rents because the geomagnetic field there is able to seriously re- 
the observed external part derived from the spherical harmonic strict the flow of current across this field. In  the denser E-region 
analysis has yielded estimates of the electric conductivity deep the electric current carriers collide so frequently with the gas con- 
within the earth's interior. At about 250 km. depth this comes out stituents that continuous effects of the geomagnetic field are much 
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reduced. 

I t  thus appears that the old Britannica theory of Stewart is 
confirmed both qualitatively and quantitatively, though some de- 
tails of the explanation remain to be worked out. The increase 
in the amplitude of the variations with local season is due to im- 
proved electric conductivity in the ionosphere as the apparent sun 
moves northward or southward. and probably also in part to the 
response of the upper air winds to the associated changes in heating 
action. The changes in amplitude from one day to the next, some- 
times as great as IOO%, are mainly due to day-to-day changes in 
wind speed. The dominant influence of the sun is attested since 
the correlation of the yearly mean of the noon minus midnight 
values of the solar daily variation is about 0.99 with the annual 
means of sunspots. For this reason the magnetic changes, though 
of interest as a part of our environment in their own right, are 
continuously monitored as an index of solar activity. Actually, 
they seem to provide a direct measure of the X-ray and ultraviolet 
emission by the sun and its corona. 

Magnetic disturbance manifests itself over a wide range in in- 
tensity; the term magnetic storm designates the more disturbed 
periods. Magnetic storms are more frequent and intense around 
or somewhat after the maximum of each sunspot cycle, and are 
less frequent a t  sunspot minimum. Various measures of magnetic 
activity have been devised and extensively studied because they 
are useful in predicting conditions affecting radio transmission to 
great distances. For instance, use is made of an international mag- 
netic character figure C. C is o. I ,  or 2 according to whether or 
not the photographic record or magnetogram for the day is mag- 
netically quiet, slightly disturbed or greatly disturbed, and be- 
comes the international figure when averaged for many stations. 
A more quantitative measure is the u-measure based on successive 
day-to-day differences in horizontal intensity averaged for equa- 
torial stations. A third measure is the K-index, introduced by 
J. Bartels in which one of a series of numbers from one to nine is 
given to each three-hour interval of each day at  each participating 

magnetic observatory, according to the departure of any element 
from smooth undisturbed conditions. A fourth measure is the 
Q-index, rather similar to the K-index, except for being based upon 
ranges observed during 15-minute intervals. I t  is found that 
K-indices from o to 4 show little or no correlation with sunspots, 
whereas larger K-indices are correlated. 

Magnetic disturbance is more marked at the equinoxes, the 
value being about 30% higher than at  the solstices. Storms also 
tend to recur every 2 7  days, a consequence of the solar rotation 
period. Some sequences have persisted for as many as 17 solar 
rotations. 

In 1896 K. Birkeland proposed that magnetic storms and aurora 
were caused by solar particles penetrating the earth's atmosphere. 
C. Stormer computed many paths of such solar particles in the 
earth's neighbourhood. Chapman and Ferraro calculated the mag- 
netic effects of solar streams near the earth, as affected by their 
motion and interaction with the geomagnetic field. They concluded 
that the earth's magnetic field would carve out a hollow in the 
advancing solar stream. 

Electric currents induced in the face of the advancing stream 
would provide geomagnetic effects, during the initial phase of a 
magnetic storm. Later a current ring formed from the solar 
stream at a distance of several earth radii, might contribute during 
the main and recovery phases of the storm. 

I t  seems to be generally agreed that particles in motion along 
the geomagnetic field contribute to the aurora and polar dis- 
turbances. The polar electrojets show that electrically polarized 
gases appear in the auroral regions, but the manner in which this 
electric driving force is generated is obscure. However, it seems 
likely that positively and negatively charged particles are main- 
tained in a slightly separated state along both a vertical and hori- 
zontal direction, in the low ionosphere. The electric field 
produced can contribute substantially to the production of electric 
currents throughout the ionosphere during storms, and serve to 
raise, lower and otherwise transport the higher ionosphere, as 
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THEM ON AUG. 28 .  1937;  HEAVY VERTlCqL LINES SHOW T I M E  I N  HOURS 
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well as contribute to the motion and shifting of auroral rays. Dif- 
ferential penetration of incoming particles, accompanied by X-rays 
penetrating levels of only a few tens of kilometres is undoubtedly 
important near the auroral zone, and possibly elsewhere as well; as 
a very simple partial theory of storms and disturbance the vertical 
polarization can produce surges of storm-time type, and horizontal 
polarization can produce many changes in the form of bays or of 
the diurnally varying type. In  addition, there appear to be fields 
of storm-time variation type originating in regions beyond the 
atmosphere. 

There may also be dynamo effects associated with winds in 
auroral regions, due to heat transport from solar streams and the 
hot solar corona enveloping the earth. 

During the International Geophysical year (q.v.) measurements 
made by earth satellites and lunar probes showed that the earth 
was encircled or ringed by radiation belts. An intense equatorial 
belt about 2 ,000  km. above the earth is caused by high-energy 
radiation from space. An outer belt, mainly of energetic elec- 
trons is of greatest strength at  about 6 earth-radii. The electrons 
and protons in these belts undergo spiraling motions along the 
lines of force of the geomagnetic field, itself believed to be dis- 
torted at  times by clouds of hot solar gases exerting a dragging 
action upon the field lines. The electrons and protons also drift 
across the field, and around the earth, and may penetrate into 
polar regions a t  times. An explosion of an atomic bomb in the 
ionosphere confirmed this conclusion. Solar gases also may com- 
press or drag terrestrial field lines to produce an accelerating action 
upon protons and electrons. This may cause them to leave the 
radiation belts and penetrate into auroral regions, especially at 
about the observed local midnight. See a150 MAGNETISM; ME- 
TEOROLOGY. 

BIBLIOGRAPHY.-S. Chapman, The Earth's Magnetism, 2nd ed. 
(1951) ; S Chapman and J. Bartels, Geomagnetism (1940) ; Terres- 
trial Magnetism and Electricity, ed. by J. A Fleming (1939) ; E H. 
Vestine et a l ,  The ~eomagnetic Field: Its Description and Analysis, 
Carnegie Institution Publication 580 (1947), Description of the Earth's 
Main Magnetic Field and Its Secular Change, 1905-1945, Publication 
578 (1947); B. M. Ianovskii, Terrestrzal Magnetism (1953). 

(E H. V.) 
GEOMETRES, JOHN (JOHN KYRIOTES) (fl. 10th century), 

Byzantine poet, official and bishop is known for his short poems 
in classical metre. H e  held the post of protospatharios ("officer 
commanding the guards") at  the Byzantine court, and later was 
ordained priest, finally becoming metropolitan of Melitene in east- 
ern Asia Minor. His poems, on both contemporary politics and 
religious subjects, are distinguished by considerable charm and 
appreciation of natural beauty. His prose works, largely un- 
published, include a life of the Virgin Mary, consisting of a series 
of sermons for her feast days, and an encomium of the apple. 

BIBLIOGRAPHY.-Works in J. P Migne, Patrologia Graeca, vol 106 
(1863). See also F Scheidweiler, "Studien zu Johannes Geometres," 
in Byzantinische Zeitschrift 45: 277-319 (1952) ; K. Krumbacher, 
Geschichte der byzantinischen Litteratur, 2nd ed, pp. 169, 731-737 
(1897) ; G. Moravcsik, Byzantinoturcica, 2nd ed., vol. I, pp 319-320 
(1958). (J. M. H Y)  

GEOMETRIC PERIOD, in architecture. the earlier of the 
two sections into mhich the Decorated period (q.v.) of English 
Gothic (see GOTHIC ARCHITECTURE) is usually divided, compris- 
ing roughly, the last half of the 13th century. 

GEOMETRIC SOLIDS: see SOLIDS, GEOMETRIC. 
GEOMETRIES, FINITE. The incidence axioms of projec- 

tive geometry require that every line contain at least three points. 
If the number of points on one line is a finite number, say n + I ,  
then every other line contains the same number of points and 
we say that the geometry is of order n. If the geometry is of 
dimension three or higher, then from the basic theory of projective 
geometry, it is Desarguesian and may be represented by co-ordi- 
nates from a division ring D. I n  a geometry of order n, the division 
ring contains exactly n elements. By a well-known theorem of 
J. H .  M. Wedderburn, D must be a finite field, GF(pl'), where 
n = p7-, p being a prime. In  the k-dimensional geometry over 
G F  (pr),  designated as PG (k,pr) , a point has a homogeneous repre- 
sentation (Axo, Ax,, . . . , Ax,) where x,, . . . , x, are fixed elements 
of GF(pr) ,  not all zero, and X ranges over all nonzero elements of 

GF(pr).  The points whose co-ordinates satisfy a linear equation 
cox, + clxl + . . . + c,pl, = 0 

where the equation is not identically zero, form a subspace of 
k - 1 dimensions; those satisfying m independent linear equations 
form a subspace of k - m dimensions. (See ALGEBRAS 

[LINEAR] ) . 
Finite projective planes include the Desarguesian planes 

PG(2,pr) but there are also a number of types of non-Desarguesian 
finite planes. All known planes are of prime power order. These 
include planes described by 0. Veblen and Wedderburn in a paper 
written in 1907. I n  these planes there is a system of co-ordinates 
V with n elements. I n  V there is an addition a + b and a multipli- 
cation ab satisfying the following conditions: 

VI. Addition is an Abelian group with a zero element o ;  
V2. (a + b)m = am $- bm; 
V3. If a # o, equations ax = b and xa = c have unique solutions 

for x; 
Vq. There is a unit I such that ~b = br = b for every b; 
Vg. If r # s, then xr = xs + t has a unique solution for x. 

From V we may construct a plane a whose points consist of n + I 
infinite points designated as (m),  m running over the n elements of 
V and a further point (co) and also n2 finite points (x,y) with 
x and y running over all elements of V. The lines are:  L, con- 
taining the n + I infinite points; for each c of V a line con- 
taining ( c o )  and all points (x,y) with x = c; for each nz and 
b of V a line containing (m)  and all points (x,y) whose co- 
ordinates satisfy y = xm + b. The above conditions imply that 
n = pr, p a prime, since multiplication induces automorphisms on 
the additive group permuting all nonzero elements transitively. A 
nearfield is the special case of a Veblen-Wedderburn system in 
which multiplication forms a group. The fields GF(pr )  are of 
course special cases of nearfields. Replacement of the distributive 
law V2, (a + b)m = am + bm, by the other distributive law 
Vz', m(a  + b) = ma + mb, gives the family of planes dual to  the 
Veblen-Wedderburn planes. 

The plane of order z (known as the Fano plane) contains seven 
points. If the points are represented appropriately by  the nu- 
merals I ,  2, 3, 4, 5, 6, 7 then the lines are given as the columns 
of the following array: 

This is the Desarguesian plane and may be co-ordinatized by G F  
( 2 )  the field of the residues o and I modulo 2. Here we may take 
I = ( c o )  2 = (o ) ,  4 = ( I )  3 = (o,o),  5 = ( I ,o )  6 = ( I , I )  
7 = ( o , ~ ) .  The line y = x + I ,  for example, contains the points 4, 
5 and 7. I t  will be noticed that, permuting the points I ,  . . . , 
7 cyclically in this order, the lines are also permuted cyclically. 
This permutation is, therefore, a collineation. This is an instance 
of a general theorem proved by J. Singer, namely, that  every 
PG(k,pr) possesses a cyclic collineation of order ( q k + l  - 1 > 1 
(q - I ) ,  q = pr, permuting points and hyperplanes regularly. 

A nearfield of order 9 exists whose elements are of the form 
au + b, a, b E GF(3),  i.e., a, b residues modulo 3. Addition is 
given by the rule (alu + bl) + ( a 9  + b,) = (a, + a,)u + (b, 
+ b,). The multiplication of the eight nonzero elements is the 
quaternion group and is determined by the rules (au + b)c = 

c ( a u + b )  = a c u + b c ,  c E GF(3),  ( a z ~ + b ) , =  - I ,  a #  o 
together with the distributive law Vz. This yields by  the rules 
above the Veblen-Wedderburn plane (and with the opposite dis- 
tributive law V2', also the dual plane). This plane and its dual 
are distinct and are non-Desarguesian. 

There is known one other non-Desarguesian plane of order nine, 
which is self-dual. This mas given originally by Veblen and Wed- 
derburn in their 1907 paper and in 1957 Hughes found an infinite 
family of finite planes including this one. The 91 points are A,, 
B,, Cz, DL, E,, Ft, Gz, i = o, I ,  . . . , 12 modulo 13. Seven repre- 
sentative lines are : 
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The rest of the 91 lines are given by adding I ,  . . . , 12  modulo 13 
to  the subscripts of both points and lines. 

The most striking result known on finite planes, without any 
further hypothesis, was found by R. H. Bruck and H. J. Ryser in 
1949. This asserts that if n = I ,   mod 4) ,  there cannot be a 
plane of order lz unless 7z can be expressed as a sum of two integral 
squares, ~z = u2 + v2. I n  particular no plane of order 6, 14, 21, 

2 2  exists and infinitely many other orders are excluded by this 
rule. In  19j6 A. M. Gleason proved that a finite plane, in uhich 
every set of four points not on a line lies in a Fano subplane, is 
necessarily Desarguesian. T .  G. Ostrom and A. 0. Wagner have 
shown that if the collineation group of a finite plane is doubly 
transitive on points, the plane is necessarily Desarguesian. 

See also GEOMETRY : Projective Geometry; PROJECTIVE GEOM- 
ETRY. 

BIBLIOGRAPHY.-0. Veblen and J.  W. Young, Projective Geometry, 
vol. i ( I ~ I O ) ,  vol. ii (1918); R. D .  Carmichael,  Theory o f  Groups o f  
Finite Order (1937) ; Giinter Picker t ,  Projective Ebenen (195;) ; Amer- 
ican ~l fathematical  ltfontlzly, vol. 62 ,  no. 7 (..lug.-Scpt. 1955) ; Marshall 
Hal l ,  Jr., The  Theory of Groz~ps,  ch. 20 (1959) .  (hf. H.) 

GEOMETRY, one of the three principal branches of mathe- 
matics (the other two being algebra and analysis), may be de- 
scribed as the branch which deals with the properties of space. 
I t s  most elementary part is knomn to every schoolboy unde; the 
name of plane and solid geometry, the former dealing with the 
properties of figures in a plane, the latter ni th  the properties of 
figures in space (of three dimensions). These two subjects form. 
however, only a small part of geometry as the term is now under- 
stood. 

The present article attempts, first, to describe briefly these two 
elementary topics in geometry, and secondly, to give the reader 
some conception of the content of geometry as a whole with refer- 
ences to other articles where more detailed information on the 
various topics may be found. 

The first section of this article, a general survey of the field 
of geometry, covers subjects such as Greek geometry, construction 
problems, spaces of more than three dimensions, imaginary ele- 
ments, differentla1 geometry, projective geometry, inversion geom- 
etry, topology and primitive elements of space. 

'The section on the history of geometry discusses ancient em- 
pirical and demonstrative geometries. developments during me- 
dieval times and the Renaissance. the invention of analytic 
geometry, modern synthetic geometry and the foundations of 
geometry. 

The final section deals with the subject of non-Euclidean geome- 
try 

See also ANALYTIC GEOMETRY; CIRCLE; CONIC SECTION; 
CURVES ; CURVES. SPECIAL ; DESCRIPTIVE GEOMETRY ; DIFFEREN- 
TIAL GEOMETRY ; ELLIPSE ; HYPERBOLA; INVOLUTE ; LINE 

GEOMETRY; MANIFOLDS; MATHEMATICS, FOUNDATIONS OF; 
MENSURATION ; PARABOLA; PRO JECTI%E GEONETRY ; RIEMAN- 
NIAN GEOMETRY ; SURFACE ; and TOPOLOGY, GENERAL. 

GENERAL SURVEY 
Like most other branches of knowledge, geometry arose origi- 

nally in response to man's practical needs. The word "geome- 
try" (Gr. yv, earth and pe~pou, measure) means "earth measure- 
ment." 

Indeed, the subject seems to have had its birth in ancient Egypt. 
where the periodic inundations of the Nile made the surveying 
of the land for the re-establishment of boundary lines a necessity. 
This early empirical geometry consisted merely of a number of 
crude rules for the mensuration of various simple geometric 
figures; for the laying out of angles, especially right angles, etc. 
(See below for details as to history.) 

The ancient Greeks developed this crude beginning into the 
science which is now studied in the schools under the name of 
demonstrative geometry, the plane and solid geometry already 
mentioned. This form of geometry depends on the observation 

that the propositions of geometry are logically inter-related; i.e., 
that, if certain propositions are granted, certain others can be 
proved as logical consequences of those assumed. This suggests 
the possibility of arranging all the propositions in a sequence such 
that every proposition in the list, after a certain one, is a logical 
consequence of some or ail the propositions that precede it. The 
first comprehensive and systematic attempt to exhibit the prop- 
ositions of geometry in such a sequence, which has come down to 
us, is one of the most famous works in all literature, the Elements 
of Euclid (q.v.) of Alexandria ( c .  300 B.c.). This work consists of 
13 books, the first six and the last three of which are devoted t o  
plane and solid geometry respectively. More or less literal trans- 
lations of this ancient work were used to within a generation 
ago as textbooks in the public schools of England. The textbooks 
of the present time in all countries are adaptations of Euclid's 
Elements designed to meet the pedagogical needs of young pupils; 
they may claim pedagogical advantages, but a t  the sacrifice of 
some logical rigour and comprehensiveness. 

The Fou?tdations o f  Geometry.-If the ~ r o ~ o s i t i o n s  of . . 
geometry have been arranged in a strictly logical sequence, as 
above indicated, it is evident that a certain number a t  the be- 
ginning of the list are not logical consequences of the preceding 
ones. The first proposition is, of course, not a logical conse- 
quence of a preceding one; nor is it likely that the second is a logi- 
cal consequence of the first. The question then, naturally, arises 
as to the logical status of these unproved propositions on which 
all the others depend. Moreover, these propositions involve cer- 
tain terms, such as point, straight line, circle, etc. f hat meaning 
attaches to such terms? A definition defines a term in terms 
of certain others, the meaning of which is supposed known. 
I n  order to avoid defining in a circle some terms must remain un- 
defined. The foundations of geometry must then consist, from 
the purely logical point of view, of a set of undefined terms and 
a set of unproved propositions concerning them, such that every 
new term can be defined in terms of the undefined, and such that 
every new proposition can be proved a consequence of the un- 
proved. The unproved propositions are usually called axioms 
(q.v.) or postulates. Are these to be regarded as self-evident 
truths? Are they imposed on our minds a priori, as Kant (q v.) 
taught, and is it impossible to  think logically without granting 
them? Or are they, in accordance with the teaching of John Stuart 
Mill (q.v.) of experimental origin? Do the undefined terms de- 
note primitive notions, the meaning of which is clear without 
definition to everybody? Prevailing opinion regards a geometric 
theorem as true beyond possibility of doubt by a reasonable 
being. LVill a critical inspection bear out this opinion? The 
answer is in the negative. Indeed, Bertrand Russell has said: 
"1Llathematics may be defined as the science in which we never 
know what we are talking about nor whether what we say is true." 
("Recent work on the Principles of Alathematics," The Illterna- 
tional Il.i'o?ztkly, 1901.) hlany a reader. In looking back on his 
school days, may heartily agree with this definition. Modern 
work on the foundations has shown that Kant was wrong and 
that hlill was only partly right. Logically considered, the axioms 
and postulates are mere assumptions. A certain writer has Eon- 
sidered the dethroning of the "self-evident" as analogous to the 
change from an absolute monarchy to a democracy. The "self- 
evident truth," which ruled by the Divine right of the alleged 
inconceivability of the opposite, has been replaced by the "as- 
sumption," which is elected for its qualifications to serve (the 
reference is obviously to an ideal democracy). 

Greek Geometry.-The more elementary part of Greek 
geometry is too well known to warrant a detailed exposition here. 
The reader will recall with pleasure or pain, but without diffi- 
culty, the theorems on the equality or congruence (to use the 
more modern term) of triangles, on parallel lines, on the circle, 
on the measurement of angles by various circular arcs, on the 
similarity of triangles and other figures, on regular polygons, on 
proportion, on perimeters and areas, etc , in plane geo~cetry; and 
the various properties of planes and lines, dihedral, trihedral, and 
polyhedral angles, the mensuration of pyramids, prisms, cones, 
cylinders, and the sphere, etc., in solid geometry. 
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This makes it  possible to  construct a line equal in  length to  the 

C circumference of the circle, from which a square equal in area to  
N that of the circle is easily constructed. I n  spite of the fact that  

the solution of these problems by means of ruler and compasses 
alone has been known to be impossible for over IOO years, angle- 
trisecters and circle-squarers continue to  appear. The best that 
can be said of these deluded individuals is that their enthusiasm 

o Q A has outstripped their scholarship. A later section of this article 
FIG. I FIG. 2 is devoted to the modern aspect of construction problems, and 

another section t o  developments arising from Euclid's parallel 
Among the high spots of this material we may mention the postulate. 

famous so called Pythagorean proposition (the square on the The Conic Sections.-Partly under the stimulation of the 
hypotenuse of a right triangle is equal to  the sum of the squares problems just mentioned, the ancient Greeks investigated a class 
on the other two sides) of which many proofs have been pub- of curves known as the conic sections (q.v.), or more briefly the 
lished. Among them the visual proofs are of special interest, one of conics, and developed a large number of their properties. These 
which is reproduced herewith. A mere comparison of the two draw- curves arise as the plane sections of a right circular cone and 
ings in fig. I establishes the theorem. The theorem is of interest have three distinct forms, the ellipse, the parabola, and the hyper- 
also for the problems to which it gave rise. Even in ancient times bola. They have played a fundamentally important rble in  the 
the problem of finding right triangles with integral sides, i.e., to development, not only of pure mathematics, but also in the ap- 
find three whole mmbers  $9 Y ,  and 2, such that x ~ + Y ~ = ~ ~ J  engaged plications. The reader may find further information in the article 
the attention of mathematicians and was completely solved by referred to (see also PROJECTIVE GEOMETRY). Suffice i t  t o  say 
them. The generalization to the solution in whole numbers of the that, had the conic sections not been previously studied, Kepler 
equation x3z+yn=z9z is still one of the unsolved problems in the could not have discovered his famous laws concerning the motion 
theory of numbers (see NUIMBERS,THEORY OF), no solutions exist- of the planets, nor would we to-day have the benefit of search- 
ing for any value of n greater than two and less than 100. Certain lights with their parabolic reflectors. With the work of Apollonius 
other famous problems deserve mention on account of their on and the work of Archimedes on certain spirals and his 
influence on the development of geometry and of mathematics remarkable determination of certain areas-he succeeded in find- 
in general. ing the areas of an ellipse and of a parabolic segment-we reach 

The Duplication of the Cube.-The Athenians, so the story the limits of ancient Greek geometry. No essential progress was 
goes, appealed to  the oracle a t  Delos to know how to stay the made in this subject for  over 1,000 years. We may, however, a t  
plague which visited their city in 430 B.C. The oracle replied this point say a few words about a more modern development, 
that they must double in size the altar of Apollo without changing which is largely in the spirit of ancient geometry. 
its shape. The altar being in the form of a cube, the problem was TIte Geometry of tlze Triangle and Circle.-This develop- 
to find the size of a cube whose volume was twice that of a given ment relates to  a detailed study of the triangle (9.v.) and circle 
cube. I n  modern notation, if a is the side of the given cube, the (q,v,).  ~t consists largely of the discovery of numerous points 
~ r o b l e m  is to construct x such that x3= 2a3. I t  must be remem- and lines connected with a triangle or circle and the discussion of 
bered that, to the Greeks, "construct" meant construct with rz~ler their properties, Some of the latter are very remarkable. As an 
and compasses only. With this limitation on the means to be example, we may mention the nine-point circle related to  a tri- 
employed the ~ r o b l e m  is now known to be impossible. But the at- angle, so-called because it  passes through (a)  the three mid- 
tempts to solve it  led to the invention of numerous new curves points of the sides, (b )  the feet of the perpendiculars drawn from 
(see CURVES; CURVES, SPECIAL) and was a powerful stimulus the vertices to the opposite sides, and (c)  the mid-points of the 
mathematicians through many centuries. lines joining the intersection of the three altitudes t o  the three 

  he ~r i sec t ion  of an Angle.-TO construct the bisector of any vertices. This circle is tangent to the inscribed circle of the tri- 
angle is one of the easiest problems in plane geometry. It was angle, and also to the three circles which are each tangent t o  one 
inevitable that a construction for dividing any angle into three side and the other two sides produced, 
(or more) equal parts should be sought. Again, if the construe- Descartes and the Invention of Analytic Geometry.-,4 
tion is to apply to any angle (certain special angles such as a new stimulus came to the development of geometry by the intro- 
right angle are, of course, readily trisected) and if ruler and duction through Descartes (1637, q.v.) of the so-called analytic 
compasses only may be used, the problem is impossible; i.e.7 methods. By representing a point in a plane by means of two 
there is no such construction. Many new curves, however, have numbers (co-ordinates), giving the distance and direction of 
been invented for the purpose of solution. Among these we may the point from two intersecting lines (axes) of the plane, it  was 
mention the curve that was later known as the qzludratrix, because found possible to translate any geometric situation into an alge- 
it  furnished a solution also for the problem of squaring the circle braic situation, whereby the powerful of algebra became 
(see below). I n  fig. 2 OX rotates at  a uniform rate One available as a means of geometric investigation. l'he resulting 
right angle from the position OB to the position OA,  in the same analytic geometry (q,v,) is distinguished from the older or syn- 
time that the line M L ~ ,  al\$ays parallel to OA, moves at a uniform thetic geometry by its method rather than by its content. Analytic 
rate from the position BC to the position OA. The intersection P and synthetic geometry do not then two different of the line OX and MN then traces the curve in question. The use branches of geometry; they denote rather, two distinct methods 
of this curve in trisecting an angle is almost trivially simple of geometry, ~h~~~ to be no need, therefore, to  
Let XOB be the angle to be trisected. Divide BM Into three give further details as to  this method at  this point; the reader 
equal parts and draw lines through the points of division parallel should the article just mentioned, we may, however, try 
to OA. These lines meet the quadratrix in points which if joined to characterize briefly the on the development of geometry 
to 0 yield the required trisectors. of the introduction of these new methods. 

?'he Sqztaring of the Problem, perhaps the the first place, it provided a systematic plan for further 
most famous one of all, consists in constructing a square equal in progress A curve in the plane is represented by an equation in 
area to the area of a given circle. I t ,  too, is impossible if ruler tne,variable co-ordinates (%, y)  of a point on the curve, ~h~ 
and compasses are the only instruments permitted. The use of straight lines are represented by equations of the first degree. 
the quadratrix in the solution of this problem depends On the Equations of the second degree turn out to represent the conic following relation. In the preceding figure it may be proved that sections (see above). I t  was therefore natural to  study next the the length of the quadrant BXA satisfies the following proportion: represented by equations of the third degree (cubic 

B X A  - OA - - curves) ; then those of the fourth degree (quartic curves) ; and so 
OA 03' on. I t  was possible even to develop a general theory of curves of 
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degree n. Some curves, such as the quadratrix previously men- 
tioned. lead to equations that are not algebraic but transcendental 
(see EQUATIONS, THEORY OF). Similar remarks apply to the geom- 
etry of space (of three dimensions). A point in space is repre- 
sented by three co-ordinates (x, y, z )  ; an equation in these three 
variables represents a surface; and surfaces may then be classified 
according to their degree (those of the first degree being the 
planes), and then systematically studied. 

Cons t ruc t ion  Problems.-In the second place, and closely 
related to the preceding, the new method gave a means of classi- 
fying the construction problems inherited from the ancients, as 
well as new ones. A construction problem, when formulated 
analytically, is found to be equivalent to the solution of an equa- 
tion or to that of a system of simultaneous equations. A con- 
struction with ruler and compasses is possible only when the cor- 
responding equations can be solved by means of the rational 
operations (addition, subtraction, multiplication, division) and the 
extraction of square roots. The equations underlying the problem 
of duplicating the cube and that of trisecting an angle cannot be 
solved without introducing irrational operations of higher order 
than square roots (in both these cases cube roots suffice). These 
problems are, therefore, impossible with ruler and compasses, as 
previously stated. Another problem that had a great influence on 
the development of algebra was that of constructing a regular 
polygon of a given number of sides. The ancient Greeks were 
able, with ruler and compasses, to  construct regular polygons of 
three, four, five, six, eight, ten, . . , sides; but failed in their at- 
tempts to construct one of seven sides. The determination of 
those values of n for which a regular polygon of n sides can be 
constructed with ruler and compasses led to a detailed study of 
the so-called cyclotomic equations, xn- I = o. As a result it was 
shown that the problem is possible only when n has the form 
n =  z k p , p , p ,  . . ., where each 9 represents a prime number of the 
form 2 2 T + ~ .  Since seven is not of this form, the problem is im- 
possible when n= 7. I t  will be noted that the first prime of the 
required form greater than 5 is 17; the next 2 5 7 .  The general 
result given is due to  K. F .  Gauss (1796) (q.v.). 

Spaces of More T h a n  T h r e e  Dimensions.-In the third place 
the analytic formulation of geometry led naturally, almost inevit- 
ably, to a vast extension of the domain of geometry. Since the 
points of a plane could be represented by pairs of co-ordinates 
(x, y ) .  the points of a space of three dimensions by triples (x, 
y, z) of co-ordinates, the question arises as to the geometric inter- 
pretation of a set of four independent co-ordinates (x, y, z, 21) of 
a set of five, . . .; in general, of a set of n such co-ordinates. This 
led to the conception of a space of four, five, . . . , or in general of 
n dimensions. The precise formulation of the idea of dimension 
(q v.), as here used, need not concern us at this place. We may 
note, however, that the notion of a space of four or more dimen- 
sions is not, as is generally supposed, necessarily beyond our 
powers of concrete representation. True, a space of points of 
more than three dimensions is an abstract generalization to vis- 
ualize which is beyond the present po

w

ers of our imagination. 
But, if we use other elements than points with which to build our 
space, no such difficulty arises. Thus the totality of straight lines 
in ordinary space (of three dimensions) is four-dimensional; i.e., 
constitutes a four-dimensional space (of lines). The totality of 
all spheres in ordinary space is a four-dimensional space of 
spheres. The corresponding geometries (line geometry and sphere 
geometry, see below) are just as concrete as the ordinary point 
geometries in the plane or in ordinary space. Nevertheless, point 
spaces of more than three dimensions are the ones usually 
thought of when n-dimensional spaces are being considered. 
Strangely enough, they find a large part of their interest in the 
field of applied mathematics. The four dimensional space-time 
manifold of Einstein-Minkowski is one that has recently aroused 
considerable popular interest in connection with the theory of 
relativity ( q . ~ . ) .  In the field of applied mathematics the concep- 
tion of a space of more than three dimensions is generally of 
value in that it makes possible the application of geometric lan- 
guage to a problem that is essentially analytic. This language is 
of great convenience and is often suggestive of the relations 

sought. As an example we may cite the dynamical theory of 
gases. Suppose a gas consists of a (very large) number, N ,  of 
molecules. The dynamical condition of each of these molecules is 
represented by six co-ordinates, three to specify its position in 
space and three more to give the three components of its velocity. 
To describe completely the state of the gas at  any instant 6N 
co-ordinates would be necessary. Jeans, in his Dynamical Theory 

of Gases, says: "We can suppose 

-1 this dynamical system repre- 
sented in a generalized space of 
6N dimensions." A space of 6N 
dimensions, where N is the num- FIG. s ber of molecules in a certain vol- 

ume of a gas! After this, i t  will cause no surprise to  learn that 
spaces of an infinite number of dimensions have also been defined 
and their properties investigated. Indeed, there are several differ- 
ent kinds of such spaces. Before leaving this topic, i t  should per- 
haps be noted that, while we have chosen to introduce the con- 
cept of an n-dimensional space on an analytic basis, the same can 
be done equally well on a purely synthetic basis. 

I m a g i n a r y  Elements.-In the fourth place, the introduction 
of analytic methods led to  the conception of imaginary points, 
lines, etc., a conception which proved very fruitful. Not only did 
it make possible a greater generality in the statement of theorems 
and give a deeper insight into geometric relations, as, for exam- 
ple, the characterization of a circle as any conic which passes 
through certain two imaginary points a t  infinity, but it  also opened 
up a new field of enquiry. A complex variable x=x'+ix" 
(iZ= - I)  depends on two real variables x', x". A complex line 
has then two real dimensions; a complex plane of points ( x ,  y ) ,  
where x and y each depend on two real variables, is a space of 
four real dimensions. The discussions of the one-dimensional loci 
on the complex line, and the one-, two-, and three-dimensional 
spreads in the complex plane constitutes a new world for the 
geometer to explore. 

Finally, we should mention the fact that the introduction of the 
analytic method contributed largely to  the idea of the unity of 
mathematics. There have been several instances in the preceding 
paragraphs not merely illustrating the possibility of regarding 
every geometric situation from an analytic point of view, which 
is, of course, the very essence of analytic geometry, but also ex- 
emplifying the fact that analytic situations may be given a geo- 
metric interpretation. I t  becomes increasingly difficult to dis- 
tinguish analysis from geometry; these two branches of mathe- 
matics appear rather as different aspects of the same thing. 

Different ial  Geometry.-The introduction of the differen- 
tial and integral calculus (Newton and Leibniz, qq.v.) only a half 
century after the introduction of analytic geometry, greatly in- 
creased the power of the latter. The application of the funda- 
mental ideas of the calculus to geometry introduced many new and 
valuable concepts. The resulting discipline is known as differ- 
ential geometry (q.v.). Among the more elementary concepts 
referred to we may cite, by way of example, the curvature of a 
plane curve. The curvature at  a point on a curve is a number 
which measures the sharpness of bending at that point. More 
precisely, if the curve is thought of as traced by a point moving 
with uniform speed along the curve, and this speed is taken as 
unity, the curvature at  a point is proportional to the rate 
at  which the tangent to the curve is turning at  the instant when 
the moving point is at the given point. The curvature of a straight 
line is zero, the curvature of a circle is the same at  every point 
and is equal to the reciprocal of the radius of the circle. This 
conception leads to a very beautiful theorem in the general theory 
of surfaces. The line drawn through a point on a surface perpen- 
dicular to the tangent plane a t  that point is called the normal to 
the surface. Let us consider the plane curves obtained as sections 
of our surface by planes passing through this normal-the so-called 
normal sections. Each of these plane curves has a curvature at 
the point. Among all these normal sections there will, in general, 
be one for which the curvature is a maximum, and'one for which 
the curvature is a minimum. (The exception is when all the 
curvatures are the same, in which case the surface is a plane or a 



GENERAL SURVEY] GEOMETRY 
sphere, or the point is some sort of exceptional point. We shall 
consider only "general" points, i.e., points that are not exceptional.) 
The theorem referred to states that these two normal sections are 
always a t  right angles to each other. (The theorem is true, as  
stated, for all respectable surfaces other than planes or spheres; 
the exceptions may be disregarded in a survey of this kind.) 
Further, this theorem makes possible the definition of the so- 
called total curvature of a surface at  a point as the product of the 
maximum and minimum curvatures of the normal sections just 
referred to. The investigation of surfaces of constant total curva- 
ture leads to  the result that the only such surfaces are the plane 
whose total curvature at  every point is zero; the sphere whose 
total curvature a t  every point is a positive constant (equal to  
the reciprocal of the radius squared) ; and the so-called pseudo- 
sphere whose total curvature a t  every point is a negative con- 
stant. (A negative total curvature indicates a saddle-shaped sur- 
face.) The pseudo-sphere is obtained by revolving about the line 
AB the curve (known as the tractrix) in fig. 3. These surfaces 
of constant curvature are of interest in connection with non- 
Euclidean geometry. (See below.) 

Pro jec t ive  Geometry-Early in the I 7th century Desargues 
( I  j93-1662) proved the theorem that, if the vertices of two tri- 
angles lie on three lines meeting in a point, then their sides meet 
in three points lying on a line 
(see fig. 4) .  This theorem, it  
will be observed, has nothing to 
do with measurement, while 
the theorems of the older 
g e o m  e t r y are metric. Such 
theorems occur singly in the 
17th century; they were not 
recognized as forming part of FIG. P 

a new kind of geometry until about the beginning of the 19th 
century, when the so-called projective geometry (q.v.) was de- 
veloped as a self-contained body of doctrine. If we take a 
photograph of a straight railroad track, with equally spaced ties, 
the ~ara l le l  lines of the track appear in the photograph as con- 
verging, the equal distances between the ties appear unequal in 
the photograph, getting shorter and shorter as they recede in the 
picture. The right angles between the ties and the track appear 
as acute angles. If the landscape contains a circular pond it  
appears in the photograph as an ellipse. And yet the picture 
represents the scene; something of the actual relationships of the 
scene must be preserved, even though distances and angles are 
distorted, and parallel lines are no longer parallel. The properties 
of the scene that are preserved in the photograph, i.e., the prop- 
erties that are unchanged ("invariant" is the technical term), 
under the transformation produced by taking the photograph, are 
the properties studied by projective geometry. If the mechanism 
of this transformation is analysed, it is readily seen t o  consist of 
the following: Given any plane geometric figure (we confine our- 
selves to plane figures for the sake of simplicity), let 0 be any 
point not in the plane of the figure and think of straight lines 
drawn from 0 to  every point of the figure. Let this set of lines 
be cut by any other plane not passing through 0. This plane 
section of the lines through 0 gives a new figure in the cutting 
plane which is said to  have been obtained from the original figure 
by the process of projection and section. I t  will be noted that in 
the case of our photograph the original scene is our first figure, 
the photographic plate is the cutting plane, while the point 0 is 
the point in the camera in which the light rays from the scene 
converge. Corresponding to every point of the original figure 
there is by this process determined a definite point in the new 
figure; corresponding to every straight line in the original there 
is a straight line in the new; if a point P in the original lies on a 
line I ,  the corresponding point P' in the new figure wiII lie on the 
line P corresponding to 2.  A projective transformation consists of 
such a transformation by projection and section or of the result 
of a sequence of any number of such projections and sections. A 
projective transformation then transforms points into points, and 
straight lines into straight lines, and preserves the property of 
the incidence of points and lines. I t  does not preserve distances 

or angles; the latter, therefore, have no place in projective geom- 
etry as such. I ts  nature is to some extent characterized by calling 
it  the geometry of position (Geornetrie der Luge). I t  is, as  t o  
structure, a very simple geometry and an extraordinarily sym- 
metric one. Further details must be sought in  the article re- 
ferred to above. Projective geometry, moreover, furnishes a 
scientific basis for descriptive geometry (q.v.) which is  a branch 
of applied rather than of pure geometry. 

The set of all projective transformations (in a plane or  i n  
space) form what is known as a group of transformations by 
virtue of the fact that the result of performing any two of the  
operations of the set in succession is equivalent t o  a third trans- 
formation of the set. Projective geometry is characterized com- 
pletely by the fact that it  studies those properties of figures which 
are invariant under the group of all projective transformations. 
Similarly, the set of all rigid motions in space form a group (see 
GROUPS). Ordinary elementary metric Euclidean geometry is 
then the geometry which studies those properties of figures that 
remain invariant under the group of all such motions. These are  
special cases of a fundamental principle, first enunciated by  Felix 
Klein in 1872,  to  the effect that corresponding t o  every group of 
transformations in space there is  a geometry consisting of those 
properties of space which are invariant under the given group. 
This principle provides a t  once a general classification of geome- 
tries; i t  also provides a systematic method of procedure in  study- 
ing geometry as a whole, by the systematic investigation of all 
possible groups of transformations. In  this project Sophus Lie 
(9.v.) laid the foundations in his theory of continuous groups. 
The group of motions just referred to  is a sub-group of the  
general projective groups; other sub-groups are equivalent t o  the 
non-Euclidean (hyperbolic or elliptic) displacements; so that  
ordinary Euclidean and the two forms of non-Euclidean geometry 
are all implicitly contained in projective geometry, from which 
they are obtained by specialization. Furthermore, non-projective 
transformations may be defined by means of the projective, so 
that Arthur Cayley (q.v.) was led to exclaim: "Projective geom- 
etry is all geometry." 

Invers ion  Geometry.-Among other geometries that have 
received extensive study, and in which the point is still the primary 
element of space, we may mention the inversion geometry in  
which the fundamental transformations are the so-called inversions 
with respect to  a circle (plane inversion geometry), or with 
respect to  a sphere (inversion geometry in space), o r  with respect 
t o  a hyper-sphere (in spaces of more than three dimensions). 

Topology.-The set of all possible continuous transformations, 
d.e., roughly speaking, the set of all twistings, bendings, stretch- 
ings or contractions without tearing anything apart,  also form 
a group. The corresponding geometry is known as analysis 
situs. I t  must consider, by what has been said, those prop- 
erties of figures that remain invariant under a n y  continuous 
transformation whatever. Are there such properties? A sim- 
ple closed curve in a plane divide2 the plane into two regions, 
an inside and an outside. This is a theorem of analysis situs. A 

surface may be either one- Esl sided or two-sided (a  simple 
one-sided surface may be ob- 
tained by t a k i n g  a strip of 
paper and fastening together the 
two ends, h a v i n g p r e v i o u s l y  

FIG. 5 t u r n  e d one of the ends over 
through an angle of 180"; see fig. 5) and this property is in- 
variant under any continuous transformation. I f  a map  is drawn 
on any simple closed surface, say a sphere, b y  any set of in- 
tersecting lines on the surface dividing the surface into a set of 
regions (countries), and if the number of regions is denoted by  r, 
the number of sides (the portions of the lines between two points 
of intersection) by s and the number of vertices (the points of 
intersection of the lines) by v, then the relation v + r = s + ~  al- 
ways holds. This, too, is a theorem of analysis situs (due to  L. 
Euler, 9 .v . ) .  I t  has been stated that, given any  such map, four 
different colours are sufficient to colour the countries in such a way 
that no two countries with a boundary line in common shall have 
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the same colour. The proof of this apparently simple theorem, 
however, presents serious difficulties; i t  is still one of the un- 
solved problems of analysis situs. 

P r i m i t i v e  Elements  of Space.-We have hitherto assumed 
the point as the primitive element of space, except that once or 
twice we have hinted at  the fact that this is not essential. In fact, 
the idea that some other geometric entity might be used as the 
primitive element, immediately opens up a new and vast field of 
geometric investigation. I f ,  for example, we think of ordinary 
space as made up of all the straight lines in it, and study the 
properties of these lines and of systems of these lines, we enter 
the field of line geometry (q.v.), which, as has been said, is four- 
dimensional. If the sphere is taken as the primitive element of 
space, we obtain the so-called sphere geometry, and so on. 

There are other aspects of geometry which it  might be thought 
desirable to  include in this general survey. For  example, some 
may seek here a reference to such matters as curves without 
tangents, or t o  the so-called "crinkly" or surface-filling curves. 
But  these are essentially problems of higher analysis in  geomet- 
ric garb. Others may look in vain for a discussion of the very 
important concept of elements a t  infinity in the various geome- 
tries; such a discussion will be found in the articles devoted to 
the geometries in question. Enough has been said, it  is  hoped, to 
give the reader some notion of the scope of geometry as a whole, 
and some idea of its fundamental conceptions and of the type of 
problem with which i t  deals. 

BIBLIOGRAPHY.-Any one of the numerous school texts on   lane or 

papyrus (see Ancient Egypt, 1g17), a calculation is given yielding 
the exact volume of the frustum of a rectangular pyramid-an 
astounding achievement in early Egyptian times. 

The Greek geometry of Thales and his school, about the 7th 
century B.c., was only just emerging from the empirical stage; it 
dealt with such cases as the equality of vertical angles, the equal- 
ity of the base angles of an isosceles triangle and the bisection of 
a circle by a diameter. This was a geometry of lines; Egyptian 
geometry was mainly one of areas and volumes. Thales's measure- 
ments of the heights of the pyramids by their shadows and of 
the distance of ships a t  sea presupposes the use of similar 
triangles. 

Anc ien t  Demons t ra t ive  Geometry.-The transition from 
empirical to rigorous demonstrative geometry was necessarily very 
slow. The discovery by the Pythagoreans in Italy of the existence 
of incommensurable magnitudes (such as the side and diagonal of 
a square) marks a long step toward reasoned conclusions. The 
story of the slaughter of a hecatomb of oxen in celebration of the 
discovery of a proof of the "Pythagorean theorem" of the right 
triangle is probably a myth, but it  indicates a high appreciation of 
an intellectual achievement in pure geometry. Another indication 
of progress was the proposing, by the Sophists of Athens, of the 
three famous problems of construction-the squaring of the circle, 
the trisection of any given angle, and the duplication of a cube. 
These are now known to be impossible under the restrictions im- 
posed by the Greeks-the use of a pair of compasses and an un- 
graduated or unmarked ruler in a finite number of stem of con- 

solid geometry &,ill serve to refresh the reader's memory on these struction. The Greeks themselves found solutions of these prob- 
subjects. The standard edition of Euclid's Elements in English, is lems when the above restrictions were abandoned. ~ i ~ ~ i ~ ~  of ~ l i ~  that by T. L. Heath in 3 vols. (Cambridge, 1908). For bibliographies 
of the various branches of geometry the reader should consult the invented a curve, the "quadratrix," by which angles could be tri- 
articles referred to in this article. On certain special topics the sected and the circle could be squared. But the drawing of the 
following may be helpful: J. W. Young, The Fundamental Concepts quadratrix involved theoretically aq infinite number of steps. Hip- 
of ~ l ~ e b r a  and Geometry (New York, 1911), for brief discussions of pocrates of Chios, evidently hoping eventually to  achieve the non-Euclidean geometry, construction problems, foundations of 
geometry, n-dimensional space, etc. This book presupposes no quadrature of the circle, successfully "squared" certain lunes and 
mathematical preDaration beyond elementary algebra and geometry. thus furnished the earliest example of a curvilinear area for which 
Somewhat more mathematics-is vresup~osed in Jfononra~hs  on Tofiics under the Greek restrictions an exactlv eaual area could be con- 
of  Modern Mathematics, edit. by J .  W. A. Young ( ~ e w  York, I~;I). 
I t  contains chapters on The Foundations of Geometry by 0. Veblen; 
Modern Pure Geometry by T.  F. Holgate; Non-euclidean Geometry, 
by F .  S .  Woods; Constructions Wi th  Ruler and Compasses, by L. E. 
Dickson. For imaginary elements in geometry see J. L. Coolidge, 
Geometry i n  the Complex Domain (Oxford, 1924). (J. W. Y.) 

HISTORY OF GEOMETRY 
The  history of geometry may be considered under separate 

heads as  follows: Ancient empirical geometry, ancient demonstra- 
tive geometry, sporadic developments during mediaeval times and 
the Renaissance, analytical geometry, modern synthetic geometry 
and, finally, the foundations of geometry. 

A n c i e n t  E m p i r i c a l  Geometry.-Early Babylonian records 
disclose the use in auguries of triangles, quadrangles and parallel 
lines; drawings of Babylonian carriages indicate the division of a 
circumference into four and six equal parts. For angular measure- 
ment the circumference was divided into 360 equal parts or de- 
grees, each degree into 60 minutes, and each minute into 60 
seconds. Like the Hebrews (I. Kings vii. 23), the Babylonians took 
.rr =3. One tablet reveals the approximate computation of the 
diagocal of a rectangle, expressed in the sexagesimal notation. 
More attention to geometry was given in Egypt. Greek writers 
state that land surveying was practised in Egypt because frequent 
overflows of the Nile obliterated landmarks. More reliable in- 
formation is obtained from papyri and from inscriptions on the 
walls of temples. The Ahmes papyrus written about 1550 B.C. or, 
according to others, about 1700 B.c., is the most important ancient 
mathematical manuscript known. I n  this more stress is laid upon 
arithmetic and algebra than upon geometry. Ahmes calculates the 
areas of squares and rectangles; he approximates the area of an 
isosceles triangle by multiplying the slanting side by  half the base, 
and of an isosceles trapezoid by multiplying half the sum of the 
two bases by the slant height. Remarkable is the rule for finding 
the area of a circle: From the diameter subtract one-ninth of it, 
and square the remainder. This rule implies that n nearly equals 
3-16. Examples on the measurement of pyramids in Ahmes are of 
doubtful interpretation, but in another nearly contemporaneous 

structed in a plane which was bounded by straight lines. The 
duplication of t h e u b e  which, algebraically expressed, means con- 
structing X =  4 2S, where S is the side of a given cube, was 
solved "mechanically" by the aid of the conchoid of Nicomedes 
and by other means. Progress in giving definitions of fundamental - - 
concebts like "point," "line," "surface" and in giving explicit ex- 
pression to axioms, was made by Plato and his pupils. The theory 
of proportion as  related to  magnitudes was developed by Eudoxus 
and Theaetetus. Eudoxus is credited also with the "method of ex- 
haustion" which is'not the same as the modern theory of limits, 
even though it involves the concept of a variable and a constant. 
The procedure as found in Euclid's Elements, bk. xii., Prop. z ;  
involves a part of our modern process of showing that a constant 
is the limit of a variable, but the Greeks did not actually pass, as  
we do, from the variable to its limit, but resorted, instead, to  a 
process of reductio ad absurdum. 

A most interesting phase in the development of the Greek phil- 
osophy of mathematics is seen in Zeno of Elea's arguments on 
motion. As explained in Aristotle's Physics, Zeno tried to prove 
that motion is impossible. Swift-footed Achilles could not catch a 
tortoise, the arrow in its flight is a t  any moment a t  rest, etc. For 
centuries Zeno was branded as a paralogist, but such recent writers 
as Paul Tannery and Bertrand Russell (Principles of Mathemat- 
ics, 1903) advance the view that Zeno was misunderstood and that 
his arguments were sound and involved profound questions which 
have been successfully resolved only by the theory of the con- 
tinuum as developed in recent mathematics. The paradoxes of 
Zeno, as well as Antiphon's attempt to  square the circle by in- 
scribing a series of regular polygons of an increasingly greater 
number of sides, the ultimate polygon coinciding with the circle, 
convinced Greek mathematicians that a clear and logical science 
of geometry could not be attained, except by eliminating the 
seemingly mystic concepts of infinity and of fixed infinitesimals. 
And thus we find Euclid excluding the infinitely little from his 
Elements by a definition (bk. v., def. 4)  : "Magnitudes are said to 
have a ratio to one another, when the less can be multiplied so as 
to  exceed the other"; if the less were infinitelv small, any finite 
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multiple of it would still be infinitely small and could not satisfy 
this definition. Likewise, Archimedes, in the preface to his Quad- 
rature of tho Parabola, gives a postulate which he attributes to 
Eudoxus: If a and 2, are magnitudes, such that a< b, it shall be 
possible to  find a finite number n, such that nu> b. Thus in the 
classical writings of Euclid, Archimedes, and Apollonius of Perga, 
the infinitely small is carefully avoided. 

Euclid was the author of several works, the most important of 
which is his Elements, written between 330 and 320 B.C. I t  con- 
tained 13 books, of which the first six and the last three were de- 
voted to geometry (plane and solid), the seventh, eighth and ninth 
to arithmetic, and the tenth to  irrationals. The proof of the 
theorem of Pythagoras on the right triangle is the only part of the 
geometry which Greek commentators definitely ascribe to Euclid. 
The geometrical theorems and the methods of proof (the method 
of exhaustion and the definition of proportion of magnitudes) ap- 
pear to  be due to earlier investigators. The great achievement of 
Euclid was the arrangement of the material handed down to him 
into a coherent, logical system. H e  ranks as a great systematizer. 
I t  is one of the marvels in the history of mathematics that the 
Elements, written in the 4th century B.c., should have established 
and maintained itself as a text-book in geometry for over 2,000 

years. I n  England it was the authorized text down to the opening 
of the present century. 

Euclid eschewed all practical applications of geometry. This 
attitude was abandoned by Archimedes who found the relation, 
3 3 > ~ > 3 # ,  needed in computing the area of a circle, and who 
d~scovered theorems on the areas of the surface of a sphere and of 
a cylinder, as well as on the volumes of a sphere and cylinder. 

Besides the development of ordinary elementary geometry, the 
Greeks must be credited with the study of the conic sections (the 
ellipse, parabola, and hyperbola). The beginnings were made in 
the time of Plato; the culmination was reached in the work called 
the Conic Sections, written by Apollonius of Perga. 

With Euclid, Archimedes and Apollonius, geometry reached the 
highest development during ancient times. Later Greek writers 
discovered certain curves (the conchoid of Nicomedes and the 
cissoid of Diocles); Pappus reached certain theorems and view 
points which were more fully developed in modern times. But 
these were the afterglow following the sunset of Greek geometry. 

Mediaeva l  Times and t h e  Renaissance.-The Hindus of 
this period did not excel in  geometry. Their creative work is 
limited t o  theorems on the area and diagonals of a quadrilateraI 
inscribed in a circle, theorems developed mainly by Brahmagupta 
(c. 628). The outstanding Arabic achievement was the geometric 
solution of cubic equations, by the method of intersecting conics, 
a process which had been foreshadowed by Archimedes. The fullest 
Arabic exposition of this topic was given by the poet Omar 
Khayyam. I n  Europe creative work began with Johann Kepler, 
who made use of the concepts of infinitely small and infinitely 
great quantities, which Euclid and Archimedes had carefully 
avoided in their classical writings. Kepler looked upon a circle 
as  a polygon having an infinite number of sides, and upon a 
sphere as consisting of an infinite number of pyramids. H e  arrived 
at  the areas and volumes of figures generated by curves revolving 
about a line as axis. The Italian, Bonaventura Cavalieri, a pupil 
of Galileo, developed the Geometry of Indivisibles, and succeeded 
in solving many of the problems on volumes which had been 
proposed by Kepler for solution. Researches which foreshadowed 
the great achievements of a more modern period are found in the 
work of Evangelista Torricelli, Vincenzo Viviani, Gilles P. de 
Roberval, and especially of GCrard Desargues and Blaise Pascal 
on modern synthetic geometry. 

T h e  I n v e n t i o n  of A n a l y t i c  Geometry.-Analytic geometry 
was created by two Frenchmen, RenC Descartes and Pierre de 
Fermat. The chief credit is rightly awarded to Descartes, who 
promptly published his results in his La ge'ome'trie, 1637; Fermat's 
treatise Ad locos planos et solidos isagoge appeared posthumously 
in 1679. The two main ideas involved in analytical geometry 
are the location of points in a figure by the use of co-ordinates 
and the algebraic representation of a curve or surface by an 
equation involving two or three variables. Of these only the 

latter was new in the 17th century; co-ordinate representation was 
practised in ancient times by Apollonius and others. Descartes's 
La ge'ome'trie does not contain a systematic development of 
analytical geometry in the manner found in modern texts. The  
method must be constructed from isolated statements occurring 
in different parts of the treatise. Nevertheless, i t  is a work of 
genius occupying a conspicuous place in  the history of geometry. 
The words "abscissa" and "ordinate" were not due t o  Descartes. 
I n  the technical sense of analytical geometry they were first 
used by  Leibniz in 1692, in the Acta Eruditorum. An important 
example solved by Descartes in his La ge'ome'trie was the "Problem 
of Pappus": Given several straight lines in a plane find the locus 
of a point such that the perpendicular drawn from the point t o  
the given lines, shall satisfy the condition that the product of 
certain of them shall be in a given ratio to  the product of the 
others. This problem afforded an excellent example of the power 
of the analytical method, a power which Boltzmann more recently 
described by saying that the formula appears a t  times cleverer 
than the man who invented it. 

The cultivators of analytical geometry in the 18th century were 
Jean Paul de Gua de Malves, Gabriel Cramer, Leonhard Euler 
and, in general, the mathematicians who developed the differential 
and integral calculus. Thus Newton in 1704 published a classifi- 
cation of cubic curves. The calculus offered a general and expedi- 
tious method of finding tangents a t  any point of a continuous 
curve having derivatives. 

During the 19th century, new principles were introduced into 
analytic geometry which afforded greater power and generality t o  
the science. Thus the principle of duality was applied by Julius 
Pliicker to  equations of lines and curves. The duality consisted 
in  a double interpretation of one and the same equation so that  
u x  + vy + I=O, for example, could be interpreted a s  having two 
variables x, y representing co-ordinates of points, u and v being 
constants, or the equation could be interpreted as  having two 
variables u, v representing lines, x and y being constants. I n  the 
first case the equation represents a straight line, in  the second 
case, a point. By this duality, one and the same process would 
yield two theorems. But for the full analytic application of 
duality, Augustus F. Mijbius and Plucker found i t  necessary t o  
abandon the ordinary Cartesian co-ordinates and to introduce the 
more general homogeneous co-ordinates. Plucker studied the 
singularities of plane curves and developed four equations (the 
"Plucker equations") expressing the relations between the number 
of double points, double tangents, stationary points, and stationary 
tangents of a curve of a given degree and class. The discovery of 
these relations Arthur Cayley considered "the most important one 
beyond all comparison in the entire subject of modern geometry." 

Etienne Bobillier and Plucker introduced a n  "abridged nota- 
tion." J. J. Sylvester and Otto Hesse showed how processes of 
elimination could be simplified by the use of determinants. 
Particularly prominent in elaborating the higher fields of the  
science were Alfred Clebsch, Henri Halphen, and Jean Gaston 
Darboux. Curves and surfaces of higher order afford fields of 
never-ending research. (See CURVE; CURVES, SPECLAL.) 

M o d e r n  S y n t h e t i c  Geometry.-This was cultivated in the 
19th century simultaneously with analytic geometry. The  two 
movements occupied the same field of study, but  differed in 
method of exposition. Rivalry existed between the followers of 
the two methods, which was usually but not always friendly. 
The continual direct viewing of figures as  existing in space adds 
exceptional charm to the study of synthetic geometry, but the 
equation of the analytic method may outrun thought itself and 
constitutes a powerful tool in research. Jean Victor Poncelet and 
others used both the synthetic and the analytic methods; Jakob 
Steiner used only the former, Plucker only the latter. Modern 
synthetic geometry was first cultivated by Gaspard Monge, 
L. N. M. Carnot, and J. V. Poncelet in France, and b y  Mobius 
and Steiner in Germany and Switzerland, and was developed t o  
still higher perfection by Michel Chasles in France and von 
Staudt in Germany. Monge in 1795 was the first to  stress the 
"descriptive geometry" used in engineering. The  principle of 
duality was advanced by J. D. Gergonne and Poncelet for the 



GEOMETRY [NON-EUCLIDEAN 

study of descriptive properties without reference to the analytic 
processes elaborated by Pliicker. The use of the anharmonic or 
cross ratio was stressed by Steiner and Chasles. 
The F o u n d a t i o n s  of Geometry.-The parallel postulate of 

Euclid (according to which two lines in a meet if the sum 
of the two interior angles on the same side of a transversal is 
less than two right angles) seemed unsatisfactory even to some 
of the ancient mathematicians. Proofs of i t  were attempted 
on the assumption of the other Euclidean axioms, but were always 
found invalid. After many failures, certain investigators tried to 
build up a geometry in which the postulate does not hold, in 
which, in other words, the angle sum in question may be less 
than two right angles and yet the lines may not meet, no matter 
how far they are produced. The result was a non-Euclidean 
geometry, perfectly consistent with its assumptions, developed 
independently by the Russian, Nicolai I. Lobachevski (1829) and 
the Hungarian mathematician, Jhnos Bolyai (1834). So novel were 
these creations that they failed to  secure general attention for 
many years. With reference to the assumptions about parallel 
lines, there are now recognized three principal geometties-the 
"parabolic" or Euclidean based on Euclid's parallel postulate, 
the "hyperbolic" or Lobachevskian based on the denial of that 
postulate, and the "elliptic" or Riemannian geometry in which 
parallel lines do not exist a t  all. Felix Klein considered two forms 
of "elliptic" geometry. Two-dimensional geometric figures in the 
first of these geometries are visualized when drawn in a plane; 
those in the second geometry are partly visualized on a saddle- 
shaped surface like the pseudosphere; those in the third geometry 
are visualized on a sphere. Recently, these geometries have 
assumed importance in cosmological speculations. According to 
Albert Einstein, the universe is finite and its geometry is "elliptic." 

The question of the number of dimensions has agitated mathe- 
maticians and philosophers since the time of the Greeks. The 
first to assume definitely the existence of a fourth dimension of 
space was the Platonist, Henry More, of Cambridge, England, a 
contemporary of Isaac Newton. But not till the 19th century did 
mathematicians enter upon an extensive study of geometries of 
higher dimensions. As a rule it  was not claimed that these higher 
dimensions had real existence in our physical space; they were 
ideal creations of the human mind. However, as  early as the 18th 
century, D'Alembert and Lagrange looked upon time, which 
appeared as a fourth variable in mechanics, as a fourth dimension. 
This idea was developed in more recent time by Hermann 
Minkowski and Einstein in a manner leading to. a fourth dimen- 
sional world, a "fusion of geometry and physics." Said Minkowski 
(1908) : "Nobody has ever noticed a place except a t  a time, or a 
time except a t  a place." 

The foundations of geometry are the last part of the geometric 
structure to be firmly established. Italian and German mathe- 
maticians (Giuseppe Peano, 1880; Moritz Pasch, 1882; Mario 
Pieri, 1899) were the first to enter upon a minute study of 
independent, consistent and complete sets of axioms enabling the 
different geometries to  be built up  without borrowing anything 
from intuition. I t  was recognized that Euclid, who for centuries 
had been admired for the rigour of his demonstrations, does de- 
pend here and there upon facts not deduced from the axioms but 
obtained from visual inspection of the figures. Thus, in Euclid's 
Elements, in the very first proposition, it  is assumed without 
proof that two circles drawn in the figure intersect each other. 
The study of the foundations of different geometries was con- 
tinued in Germany, by David Hilbert, in France by Henri Poin- 
car6 and in the United States mainly by Oswald Veblen. 

BIBLIOGRAPHY.--For historical details consuit the general histories of 
mathematics; also such special works as G. Loria, Die hauptsach- 
lichsten Theorien der Geometrie (1888) ; G. Loria, Ebene Kurven, 
Theorie und Geschichte (1.911) ; F. Gomes Teixeira, Trait6 des courbes 
spdciales remarquables (1908) ; R. Bonola, Non-Euclidean Geometry 
( ~ g ~ a )  ; E. Kotter, Entwickelzwzg der synthetischen Geometrie (1901). 
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NON-EUCLIDEAN GEOMETRY 

The  various metrical geometries are concerned with the prop- 
erties of the various types of congruence-groups, which are defined 
in the study of the axioms of geometry and of their immediate 

consequences. But this point of view of the subject is the out- 
come of recent research, and historically the subject has a differ- 
ent origin. Non-Euclidean geometry arose from the discussion, 
extending from the Greek period to the present day, of the vari- 
ous assumptions which are implicit in the traditional Euclidean 
system of geometry. In  the course of these investigations it  
became evident that metrical geometries, each internally con- 
sistent but inconsistent in many respects with each other and with 
the Euclidean system, could be developed. A short historical 
sketch will explain this origin of the subject, and describe the 
famous and interesting progress of thought on the subject. 

History.-In 1621 Sir Henry Savile called attention to the 
existence of two blemishes (duo naezi) in geometry, namely, the 
theory of parallels and the theory of proportion. In both respects 
the work of later scholars has given rise to important branches 
of mathematics, while at  the same time showing-that Euclid is 
in these respects more free from blemish than had been previ- 
ously credible. I t  was from endeavours to improve the theory of 
parallels that non-Euclidean geometry arose; and though it has 
now acquired a far wider scope, its historical origin remains 
instructive and interesting. Euclid's "axiom of parallels" appears 
as Postulate V. to the first book of his Elements, and is stated 
thus, "And that, if a straight line falling on two straight lines 
make the angles, internal and on the same side, less than two right 
angles, the two straight lines, being produced indefinitely, meet 
on the side on which are the angles less than two right angles." 

To Euclid's successors this axiom had signally failed to appear 
self-evident, and had failed equally to appear i1;demonstrable. 
Without the use of the postulate its converse is proved in Euclid's 
17th proposition, and it was hoped that by further efforts the 
postulate itself could be also proved. The first step consisted in 
the discovery of equivalent axioms. Christopher Clavius in 1574 
deduced the axiom from the assumption that a line whose points 
are all equidistant from a straight line is itself straight. John 
Wallis in 1663 showed that the postulate follows from the possi- 
bility of similar triangles on different scales. Girolamo Saccheri 
(1733) showed that it  is sufficient to have a single triangle, the 
sum of whose angles is two right angles. Other equivalent forms 
may be obtained, but none shows any essential superiority to 
Euclid's. Indeed plausibility, which is chiefly aimed at,  becomes 
a positive demerit where it conceals a real assumption. 

Saccheri.-A new method, which, though it  failed to  lead to 
the desired goal, proved in the end immensely fruitful, was in- 
vented by Saccheri, in a work entitled Euclides ab omni naevo 
vindicatz~s (Milan, 1733). If the postulate of parallels is involved 
in Euclid's other assumptions, contradictions must emerge when 
it is denied while the others are maintained. This led Saccheri 
to attempt a reductio ad absurdurn, in nhich he mistakenly be- 
lieved himself to have succeeded. What is interesting, however, 
is not his fallacious conclusion, but the non-Euclidean results 
which he obtains in the process. Saccheri distinguishes three 
hypotheses (corresponding to what are now known as Euclidean 
or parabolic, elliptic and hyperbolic geometry), and proves that 
some one of the three must be universally true. His three hy- 
potheses are thus obtained: equal perpendiculars AC, BD are 
drawn from a straight line AB, and CD are joined. I t  is shown 
that the angles ACD, BDC are equal. The first hypothesis is that 
these are both right angles; the second, that they are both obtuse; 
and the third, that they are both acute. Many of the results after- 
wards obtained by Lobachevski and Bolyai are here developed. 
Saccheri fails to be the founder of non-Euclidean geometry only 
because- he does not perceive the possible truth of his non- 
Euclidean hypotheses. 

Lambert.--Some advance is made by Johann Heinrich Lam- 
bert in his Theorie der Parallellinie?z (written 1766; posthumously 
published 1786). Though he still believed in the necessary truth 
of Euclidean geometry, he confessed that, in all his attempted 
proofs, something remained undemonstrated. He deals with the 
same three hypotheses as Saccheri, showing that the second holds 
on a sphere, while the third urould hold on a sphere of purely 
imaginary radius. The second hypothesis he succeeds in con- 
demning, since, like all who preceded Bernhard Riemann, he is 
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unable to  conceive of the straight line as finite and closed. But 
the t h ~ r d  hypothesis, which is the same as Lobachevski's, is not 
even professedly refuted. ' Three Periods of non-Euclidean Geometry.-Nan-Euclid- 
ean geometry proper begins with Karl Friedrich Gauss. The 
advance which he made was rather philosophical than mathemati- 
cal. I t  was he (probably) who first recognized that the postulate 
of parallels is possibly false, and should be empirically tested by 
measuring the angles of large triangles. 'The history of non- 
Euclidean geometry has been aptly divided by Felix Klein into 
three very distinct periods. The first-which contains only Gauss, 
Lobachevski and Bolyai-is characterized by its synthetic method 
and by its close relation to Euclid. The attempt at  indirect proof 
of the disputed postulate would seem to have been the source 
of these three men's discoveries; but when the postulate had been 
denied, they found that the results, so far from showing contra- 
dictions, were just as self-consistent as Euclid. They inferred 
that the postulate, if true a t  all, can only be proved by observa- 
tions and measurements. Only one kind of non-Euclidean space 
is known to them, namely, that which is now called hyperbolic. 
The second period is analytical, and is characterized by a close 
relation to the theory of surfaces. I t  begins with Riemann's 
inaugural dissertation, which regards space as a particular case 
of a manifold (see MANIFOLDS) ; but the characteristic standpoint 
of the period is chiefly emphasized by Eugenio Beltrami. The 
conception of measure of curvature is extended by Riemann from 
surfaces to spaces, and a new kind of space, finite but unbounded 
(corresponding to the second hypothesis of Saccheri and Lam- 
bert), is shown to be possible. As opposed to the second period, 
which is purely metrical, the third period is essentially projective 
in its method. I t  begins with Arthur Cayley, who showed that 
metrical properties are projective properties relative to a cer- 
tain fundamental quadric, and that different geometries arise 
according as this quadric is real, imaginary or degenerate. Klein, 
to whom the development of Cayley's work is due, showed fur- 
ther that there are two forms of Riemann's space, called by him 
the elliptic and the spherical. Finally, it has been shown by Sophus 
Lie, that if figures are to be freely movable throughout all space 
in oz ways, no other three-dimensional spaces than the above 
four are possible. 

Gauss -Gauss published nothing on the theory of parallels, 
and it was not generally known until after his death that he had 
inter?sted himself in that theory from a very early date. In  1799 
he announces that Euclidean geometry would follow from the 
assumption that a triangle can be drawn greater than any given 
triangle. Though unwilling to  assume this, we find him in 1804 
still hoping to prove the postulate of parallels. In  1830 he an- 
nounces his conviction that geometry is not an a priori science; 
in the following year he explains that non-Euclidean geometry is 
free from contradictions, and that, in this system, the angles of 
a triangle diminish without limit when all the sides are increased- 
He also gives for the circumference of a circle of radius r the 
formula rk(e7/k-e-"/k), where k is a constant depending upon 
the nature of the space. I n  1832, in reply to  the receipt of Bolyai's 
Appendix, he gives an elegant proof that the amount by which the 
sum of the angles of a triangle falls short of two right angles is 
proportional to the area of the triangle. From these and a few 
other remarks it  appears that Gauss possessed the foundations of 
hyperbolic geometry, which he was probably the first to regard 
as perhaps true. I t  is not known with certainty whether he influ- 
enced Lobachevski and Bolyai, but the evidence we possess is 
against such a view. 

Lobaclzevski.-The first to  publish a non-Euclidean geometry 
was Nicholas Lobachevski, professor of mathematics in the new 
university of Razan. In  the place of the disputed postulate he 
puts the following: "All straight lines which, in a plane, radiate 
from a given point, can, with respect to any other straight line 
in the same plane, be divided into two classes, the intersecting and 
the non-intersecting. The boundary line of the one and the other 
class is called parallet to the given line." I t  follows that there are 
two parallels to the given line through any point, each meeting the 
Line a t  infinity, like a Euclidean parallel. Hence a line has two 

distinct points a t  infinity, and not one only as i n  ordinary geom- 
etry. The two parallels to a line through a point make equal 
acute angles with the perpendicular to the line through.the point. 
If p be the length of the perpendicular, either of these angles is 
denoted by I I (p ) .  The determination of II (p)  is the chief prob- 
lem; it  appears finally that, with a suitable choice of the unit of 
length, 

tan3 II (p) =e-p. 

Before obtaining this result i t  is shown that spherical trigonom- 
etry is unchanged, and that the normals t o  a circle or a sphere 
still pass through its centre. When the radius of the circle or 
sphere becomes infinite all these normals become parallel, but  the 
circle or sphere does not become a straight line or plane. I t  be- 
comes what Lobachevski calls a limit-line or limit-surface. The  
geometry on such a surface is shown to be Euclidean, limit-lines 
replacing Euclidean straight lines. I t  is, in fact, a surface of zero 
measure of curvature. By the help of these propositions Loba- 
chevski obtains the above value of II (p) ,  and thence the solution 
of triangles. H e  points out that his formulae result f rom those 
of spherical trigonometry by substituting ia, ib, ic, for the sides 
a, b, c. 

Bolyai.-John Bolyai, a Hungarian, obtained results closely 
corresponding to those of Lobachevski. These he published in an 
appendix to  a work by his father, entitled Appendix Scientiam 
spatii absolute veram exhibens: a veritate au t  falsitate Axiomatis 
X I .  Euclidei ( a  priori haud unquam decidenda) independentem: 
adjecta ad  casum falsitatis, quadratura circuli geometrica. This 
work was published in 1831, but its conception dates from 1823. 
I t  reveals a profounder appreciation of the importance of the 
new ideas, but otherwise differs little from Lobachevski's. Both 
men point out that Euclidean geometry is a limiting Lase of their 
own more general system, that the geometry of very small spaces 
is always approximately Euclidean, that no a priori grounds exist 
for  a decision, and that observation can only give a n  approximate 
answer. Bolyai gives also, as his title indicates, a geometrical 
construction, in hyperbolic space, for the quadrature of the circle, 
and shows that the area of the greatest possible triangle, which 
has all its sides parallel and all its angles zero, i s  ai2, where i is  
what we should now call the space-constant. 

Riemann.-The works of Lobachevski and Bolyai, though 
known and valued by Gauss, remained obscure and ineffective un- 
til, in 1866, they were translated into French by  J. Hoiiel. But a t  
this time Riemann's dissertation, ~ b e r  die Hypothesen, welche der 
Geometrie zu Grunde liegen, was already about to  be published. 
I n  this work Riemann, without any knowledge of his predecessors 
in the same field, inaugurated a far  more profound discussion, 
based on a far more general standpoint; and by  its (posthumous) 
publication in 1867 the attention of mathematicians and philoso- 
phers was at  last secured. 

Riemann's work contains two fundamental conceptions, that  of 
a manifold and that of the measure of' curvatzrre of a continuous 
manifold possessed of what he calls flatness in the smallest parts. 

There are four points in which this profound and epoch-making 
work is open to criticism or development-(I) the idea of a mani- 
fold requires more precise determination; ( 2 )  the introduction of 
coordinates is entirely unexplained and the requisite presupposi- 
tions are unanalysed; (3) the assumption that ds  is the square 
root of a quadratic function of dx,, dx,, . . . is arbitrary; (4) the 
idea of superposition, or congruence, is not adequately analysed. 
The modern solution of these difficulties is properly considered in 
connection with the general subject of the axioms of geometry. 

Helmholtz.-The publication of Riemann's dissertation was 
closely followed by two works of Hermann von Helmholtz, again 
undertaken in ignorance of the work of predecessors. I n  these a 
proof is attempted that ds must be a rational integral quadratic 
function of the increments of the coordinates. This proof has 
since been show? by Lie to  stand in need of correction. Helm- 
holtz's remaining works on the subject are of almost exclusively 
philosophical interest. 

Beltrami.--The only other writer of importance in the second 
period is Eugenio Beltrami, by whom Riemann's work was brought 
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into connection with that of Lobachevski and Bolyai. As he gave 
a convenient Euclidean interpretation of hyperbolic plane geom- 
etry, his results will be stated at  length. The Saggio shows that 
Lobachevski's plane geometry holds in Euclidean geometry on 
surfaces of constant negative curvature, straight lines being re- 
placed by geodesics. Such surfaces are capable of a conformal 
representation on a plane, by which geodesics are represented by 
straight lines (see ANALYSIS, COMPLEX). Hence if we take, as 
coordinates on the surface, the coordinates of corresponding points 
on the plane, the geodesics must have linear equations. 

T r a n s i t i o n  t o  t h e  P r o j e c t i v e  Method.-The Saggio gives a 
Euclidean interpretation confined to two dimensions. But a con- 
sideration of the auxiliary plane suggests a different interpreta- 
tion, which may be extended to any number of dimensions. If, in- 
stead of referring to the pseudosphere, we merely define distance 
and angle, in the Euclidean plane, as those functions of the coor- 
dinates which gave us distance and angle on the pseudosphere, we 
find that the geometry of our plane has become Lobachevski's. All 
the points of the limiting circle are now at  infinity, and points 
beyond it  are imaginary. If we give our circle an imaginary radius 
the geometry on the plane become elliptic. Replacing the circle by 
a sphere, we obtain an analogous representation for three dimen- 
sions. Instead of a circle or sphere we may take any conic or 
quadric. With this definition, if the fundamental quadric be 
Zxx=o, and if Bzx' be the polar form of Zxx ,  the distance p be- 
tween x and x' is given by the projective formula 

C O S ( P / ~ )  = B x x f / ( Z x x ~ Z z f z f )  $. 
That  this formula is projective is rendered evident by observing 
that e - 2 t ~ I k  is the anharmonic ratio of the range consisting of 
the two points and the intersections of the line joining them with 
the fundamental quadric. With this we are brought to  the third 
or projective period. The method of this period is due to  Cayley; 
its application to previous non-Euclidean geometry is due to Klein. 
The projective method contains a generalization of discoveries al- 
ready made by Laguerre in 1853 as regards Euclidean geometry. 
The  arbitrariness of this procedure of deriving metrical geometry 
from the properties of conics is removed by Lie's theory of con- 
gruence. We then arrive a t  the stage of thought which finds its 
expression in the modern treatment of the axioms of geometry. 

T h e  T w o  Kinds  of E l l ip t ic  Space.-The projective method 
leads to  a discrimination, first made by Klein, of two varieties of 
Riemann's space ; Klein calls these elliptic and spherical. They are 
also called the polar and antipodal forms of elliptic space. The 
latter names will here be used. The difference is strictly analogous 
to  that between the diameters and the points of a sphere. In the 
polar form two straight lines in a plane always intersect in one and 
only one point; in the antipodal form they intersect always in 
two points, which are antipodes. The antipodal form may be called 
a "quasi-geometry." Similarly in the antipodal form two diameters 
always determine a plane, but two points on a sphere do not de- 
termine a great circle when they are antipodes, and two great 
circles always intersect in two points. Again, a plane does not 
form a boundary among lines through a point: we can pass from any 
one such line to any other without passing through the plane. 
But a great circle does divide the surface of a sphere. So, in the 
polar form, a complete straight line does not divide a plane, and 
a plane does not divide space, and does not, like a Euclidean plane, 
have two sides. But, in the antipodal form, a plane is, in these 
respects, like a Euclidean plane. 

Finally, it is of interest to note that, though it is theoretically pos- 
sible to prove, by scientific methods, that our geometry is non- 
Euclidean, it is wholly impossible to prove by such methods that it 
is accurately Euclidean. For the unavoidable errors of observation 
must always leave a slight margin in our measurements. A triangle 
might be found whose angles were certainly greater, or certainly 
less, than two right angles; but to prove them exactly equal to right 
angles must always be beyond our powers. If, therefore, any man cher- 
ishes a hope of proving the exact truth of Euclid. such a hope must be 
based, not upon scientific, but upon philosophical considerations. 

BIBLIOGRAPHY.-For Lobachevski's writings, see F. Engel and P. 
Stackel, "Nikolaj Iwanouitsch Lobatschefsky," Urkunden  zur Ge- 
rclziclzte der nichteziklidischen Geot?zetrie (1898). For John Bolyai's 
Appcrrdix, see J. Frischauf, .ibsolute Geornetrie nach Johann Bolyni 
( 1 8 7 2 )  ; the edition of his father, Tentumen . . . , rol. ii., published by 
the Mathematical Society oi Budapest; J .  Frischauf, Elcwente der ab- 

soluten Geonzetrie (1876) ; M .  L. GBrard, Sur la gdomitrie non- 
Euclidienne (1892). 

For expositions of the whole subject, see F. Klein, Nicht-Euklidische 
Geometric (1893) ; R. Bonola, La Geometria non-Euclidea (1906) ; 
P .  Barbarin, L a  Ge'otne'trie non-Euclidienne (1902) ; W .  Killing, Die 
nicht-Euklidischen Raurnfornzen in analytischer Behandlung (1885). 
The last-named work also deals with geometry of more than three di- 
mensions; in this connection see also G. Veronese, Fondamenti di 
geonzetria a pi3 dimensioni ed a pid specie di unit2 rettilinee . . . (1891, 
German trans., 1894) ; G. Fontene, L'Hypevespace ci ( n- I )  dimensions 
(1892) ; A. K. Whitehead, Universal Algebra (1898) ; E .  Study, "Uber 
nicht-Euklidische und Liniengeometrie," Jahr. d .  Deutsch. Math .  Ver. 
(1906) ; W. Burnside, "On the Kinematics of non-Euclidean Space," 
Proc. Lond. Math .  Soc. (1894). A bibliography on the subject up to 
1878 was published by G. B. Halsted, Amer. J o u m .  o f  M a t h .  vols. i. 
and ii.; and one up to 1900 by R. Bonola, Index operurn ad geonzetrianz 
absolz<tam spectantiurn . . . (1903). 

GE:OPHYSICAL PROSPECTING (GEOPHYSICAL EXPLO- 
RATION, APPLIED GEOPHYSICS) is the application of the principles 
of physics to the study of subsurface geology, particularly as re- 
lated to exploration for ore, oil and gas deposits. Geophysical ex- 
ploration is used for other purposes, including ( I )  the location of 
ground water supplies; (2) the determination of thickness and type 
of soil; (3) the kinds of rock and their depths and surface config- 
urations; (4)  the in situ determination of the physical and dy- 
namic properties of soils and rocks; ( j )  the thickness of ice at  sea 
and on the polar ice caps; (6 )  the depth of water in oceans and 
lakes and the nature and thickness of bottom sediments; and ( 7 )  
the structure and composition of the earth's crust. 

The techniques of measurement employed are based on the fun- 
damental principles of those fields of physics represented by grav- 
ity, magnetism, electricity, light, sound, heat and radioactivity. 
The measurements are usually conducted at  ground level: but may 
be made in bore holes or in underground mine workings. In  water- 
covered areas the instruments are either placed on bottom or sus- 
pended in the water, and some of the measurements can be made 
from aircraft. 

The success of all geophysical methods depends upon there being 
a contrast between the physical properties of the material being 
investigated or sought and those of the surrounding material. The 
properties exploited are magnetic susceptibility, density, elas- 
ticity, electrical conductivity. thermal conductivity and radioac- 
tivity. If a substance, such as oil, does not in itself provide 
a marked enough difference from its surroundings to be detected, 
then it frequently can be located indirectly through an associa- 
tion with some stratigraphic or structural geologic condition (an- 
ticline, fault, buried valley, etc.) which can be geophysically 
mapped. In  the case of disseminated ore minerals where there is 
no well-defined lode of material, indirect location may be achieved 
through being able to map the subsurface extent of the host rock, 
such as an intrusive or associated buried structure. ( S e e  GEOL- 
OGY.) 

METHODS 

In  accordance with the physical properties of geologic materials 
that can be utilized for measurements, the methods of applied geo- 
physics can be subdivided into gravitational, magnetic, seismic, 
electrical, electromagnetic, geothermal and radioactive methods. 
In  nearly all cases the results obtained must be interpreted geo- 
logically. Hence, the analysis of the results plays just as important 
a role in the successful use of geophysical studies as does the choice 
of measurement used and the care with which the measurements 
are made. 

From the standpoint of interpretation geophysical methods can 
be subdivided into two groups: ( I )  methods without depth con- 
trol; and (2) methods having depth control. In  the first group the 
measurements incorporate spontaneous effects from many sources, 
both local and distant, over which the observer has no control. For 
example. a gravity measurement is affected by the change in earth 
radius with latitude and the earth's rotation, the elevation of the 
site relative to sea level, the local topography, the thickness of 
the earth's crust. the configuration of the underlying crystalline 
rock complex and the density of the intervening rocks, as well 
as by any abnormal mass variation that might be associated with 
a minera! deposit. Therefore, the successful interpretation of 
gravity data depends on: ( I )  the accuracy with which the effects 
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I 

M E T H O D  FIELD GEOLOGIC APPLICATION 

I I I Z 
I. Gravitational 

11. Magnetic 

Torsion balance Anticlinal structures; buried ridges, 1 
Pendulum salt domes; faults, intrusions; ore; 
Gravimeter bodies; reefs; major structural trends 

Oil, mining Ant~clinal structures; buried ridges; i i intrusions; faults; iron, pyrrhotite; 
and associated sulfide ores; gold placers 

pretation procedures are given in 
the follo~ving sections. 

Gravity Methods.-Gravity 
methods are based upon the 
measurement of physical quanti- 
ties related to the gravitational 
field nhich in turn are affected by 
diiierences in densities and dispo- 
sition of underlying geologic 
bodies. 

The density values of a few 

that observed. This in itself. however, is no guarantee 

thermal and radioacti1.e measurements. 
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site to another. and the deflection from the horizontal observed. Thus, magnetic 

For  discussion of the design, construction, sensitivity and uses vertical intensity is compared with gravity (assumed to be con- 
of pendulums and gravimeters see GRAVITATION: The Llfeust~re- .stant);  the deflections of the system are read on an autocollima- 
vze?tt of Gravitational Forces: ~lfeasurement of the I?zte?tsify of tion telescope (see COLLIMATOR). 
Gravity. Instrument readings are converted into gammas (10-5 gauss 

By placing gravimeters on bottom in shallow water areas in units) using a calibration factor established by placing the sys- 
watertight housings with automatic leveling and electronic record- tem in a Helmholtz coil and then observing deflections for known 
ing, it is possible to carry out gravimeter surveys in inundated electric currents in the coil. The torsion fibre magnetometer (see 
areas as well as on land. Special gravimeters have been developed fig. I) is another type vertical component instrument that has 
for  use in submarines and on gyrostabilized platforms on surface a greater operating range than the Schmidt type instrument I t  
ships! and it has been demonstrated that these instruments can be also has an advantage in that it is easier and quicker to read. The 
used in aircraft. instrument values are referred to a base, corrected for tempera- 

JVith the high sensitivity of modern gravimeters, changes in the ture and diurnal variation (see GEOMAGXETISM), and corrected for 
length of the springs with time (drift)  must be corrected for, as the normal geographic variation of the earth's magnetic field. Since 
well as the fluctuation in gravity due to the tidal pull of the sun the end of World IVar I1 continuous-recording magnetic instru- 
and the moon. The former can be evaluated only by a systematic ments have been used. These can be divided into magnetic satura- 
series of repeat measurements at control bases; the latter can be tion induction, earth inductor and free proton precession instru- 
calculated from suitable tables or determined empirically by di- ments. The magnetic saturation induction instrument has been 
rect observation with a stationary instrument. The  final observed most widely used. Lt'hile designs vary, the instrument basically 
gravity values are then corrected for  latitude, elevation, terrain, consists of a highly permeable magnetic core of permalloy, mu- 
etc.. to obtain residuals (anomalies), as discussed previously before metal or the like, two opposed identical primary nqndings, a sur- 
they can be utilized for evaluating subsurface geologic conditions. rounding secondary xvinding and an external neutralizing coil. The 
I n  oil prospecting, observations usually are made a t  one-mile in- action of a saturation induction element depends on the core, which 
tervals; in mineral prospecting, observations may be required at becomes completely saturated in magnetic fields of only a few 
intervals of IOO ft. gauss. The core is in the form of a long wire or strip to prevent 

M a g n e t i c  Methods.-Magnetic methods are based upon meas- demagnetizing effect and a primary coil is wound on i t ;  weak cur- 
uring the magnetic effects produced by varying concentrations of rents in the primary carry the core to saturation, and for each cycle 
ferromagnetic minerals. Of these, magnetite is the most common of current in the primary the core goes through a so-called satura- 
mineral and has the greatest magnetic susceptibility, pyrrhotite tion or hysteresis cycle. The saturation induction unit measures 
being appreciably less susceptible and the other common iron the change in external magnetic field along the core's length axis. 
minerals are but weakly magnetic. The unit is oriented vertically to record changes on the earth's ver- 

Instruments used for magnetic prospecting vary from the sim- tical component. I n  this position it is subject to an error of 2 j o  y 
ple mining compass used in the 17th century to sensitive airborne per degree error in level in the magnetic meridian plane and 16 y 
magnetic units permitting intensity variations to be measured ~vith per degree error in level perpendicular to the meridian   lane. 
an accuracy greater than ic,:,,-i, part o i  the earth's field. I t  is Aligned along the earth's total intensity vector the error is ap- 
possible to measure any angular or intensity component, but total proximately 16 y per degree off orientation. The unit, therefore, 
intensity and vertical intensity anomalies can be most easily in- can best be used to measure changes in total intensity. Recording 
terpreted. is done graphically. using a continuous chart recorder. The scale 

One of the most widely used magnetic instruments is the Schmidt sensitivity of the resultant magnetogram can be varied by means 
vertical magnetometer. I t  consists of a pair of blade magnets of a selector switch and set to give a full-scale deflection on the 
balanced horizontally on a quartz knife edge. record chart equal to j o .  100, 2 0 0 .  I . ~ O O ,  or 5,000 gammas. The 

The  balance is oriented at  right angles to the magnetic meridian value of the base line of the record chart can also be changed in 
steps varying from j o  to j.000 gammas. Jt'hen used in aerial 
prospecting. the detector element is usually housed in a stream- 
lined "bird" which is tolved behind and beneath the plane on a 
cable about IOO i t .  long, thus eliminating the magnetic effect of the 
plane. \\.'kg tip and spar installations of the sensing head have 
also been successfully used. 

As elevation is critical with such measurements, several methods 
have been used to determine the position of the plane in space. 

CIRCLE On land surveys a gyroscopically stabilized, continuous-strip cam- 
ILLUMIEIATIO era is used together with a recording radio altimeter. The three 

records are co-ordiluted by an electrical system and marked and 
numbered simultaneously by a keying device. Another method 
for use over water or other unmapped areas involves the use of 
Shoran (short range navigation) a radio navigation aid. With this 
system the distance from two ground stations is measured elec- 
tronically and is constantly recorded and co-ordinated with the 

SECOND total magnetic intensity chart. Knowing the position of the 
ground stations, it is then possible to locate the traverse lines 
without maps or other information. 

The 1-arian nuclear precession magnetometer is another continu- 
ous recording magnetic instrument which measures the earth's total 
magnetic field by observing the free precession (progressive move- 
ment) frequency of the protons in a sample of water. Spinning 
protons in a sample of water tend to orient their axes parallel to 
any magnetic field that is present. If the protons are reoriented 
by a strong magnetic field a t  right angles to the earth's field and 

COARSE LEVELING the inducing field is then caused to decay quickly, the protons start 
LOCKING SCREW 

to precess around axes parallel to the earth's field. They start in 
phase and a small electromagnetic force (e.m.f.) is induced in a 

FIG. I.- TORSION MAGNETOMETER coil placed near the sample. The frequency of this e.m.f. is pro- 
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portional to the field causing the precession and inversely propor- 
tional to the angular momentum. If this precession frequency is 
accurately measured, it is possible to determine the total field to 
an accuracy of 2 gammas. 

The interpretation of magnetic measurements is subject to the 
same fundamental drawbacks mentioned in connection nith grav- 
ity measurements as regards the contrast in physical properties 
present, depth of origin and integrated contributions from many 
sources, plus effects related to permanent versus induced magneti- 
zation from the earth's magnetic field, changes in strength and 
direction of the earth's field with location and the cancelling effect 
related to proximity of opposite induced poles at  the boundaries 
of finite geologic bodies. Despite the difficulties of interpretation, 
the method has proved valuable in exploration for magnetic min- 
eral deposits, in the determination of geologic structural trends and 
in estimating the probable depth of the crystalline rock floor be- 
neath sedimentary rock areaz. (See also MAGKETISM: l k ' e ~ ~ ~ ~ r e -  
ment  of A14agnefic Qualztz'ties.) 

Seismic Methods.-Seismic methods are based on determina- 
tions of the time interval that elapses between the initiation of a 
sound wave from detonation of a dynamite charge or other artifi- 
cial shock and the arrival of the vibration impulses at a series of 
seismic detectors (geophones). (See also SEI~M~GRAPH.)  The 
arrivals are amplified and recorded along with time marks (.OI sec. 
intervals) on a moving photographic paper strip by the use of 
galvanometers to give a seismogram, or are first recorded on mag- 
netic tape that can be played back and recorded as above for vari- 
ous filter systems. The latter system thus permits greater scope 
for analytical studies than is possible with the conventional seis- 
mogram. Seismic wave propagation is analogous to that defined 
by optical theory for the refraction and the reflection of light (see 
REFRACTIOK). The depths and media reached by seismic waves 
depend on the distance between shot point and receiving points. 

F I G .  2.- SEISMIC R E F L E C T I O N  METHOD FOR GEOPHYSICAL PROSPECTlNG 

F i e l d  ec lu ip inent  is shown above, seismic wave paths below and a seismogram st  
tne r lght  

The first impulses or "breaks" in a seismogram (see fig. 2 )  are 
caused by waves which have traveled via the quickest path be- 
tween the shot point and any receiving point. At short distances 
this is usually also the shortest path, but beyond a certain distance 
it is quicker for a refracted pulse to travel via a longer path involv- 
ing underlying layers having a higher velocity. From a plot of 
travel time as a function of surface distance, data are obtained for 
determining both the velocity of the material and number of layers 
present. From the distances at which changes in velocity are in- 
dicated the depth of each layer can be computed. T h e  method 
depends upon ( I )  the velocity within each of the layers penetrated 
at  depth being greater than that in the layers above; ( 2 )  the layers 
are bounded by plane surfaces; and (3) the material within each 
layer is essentially homogeneous Under the conditions which are 
commonly encountered in areas having sedimentary deposits other 
than limestone. these conditions are commonly satisfied. As dis- 
cussed under Gravity Methods, above, in general the deeper, older 
formations as a result of higher compression have a higher density 
and also a higher seismic velocity than the overlying material (see 
also EARTH: Origin, Composition and A g e ;  EARTHQUAKE). AS 

the velocity values determined from the travel-time plot are gov- 
erned by the slope of the underlying surfaces as well as the nature 
of the material itself, being greater than normal when receiving up 
slope and less than normal when receiving down slope, it is cus- 
tomary to record in opposite directions over the same surface 
area. Observed differences in velocity define not only the direc- 
tion of slope of the rock surfaces, but also provide information 
for computing the degree of slope present. Where conditions 
of downward refraction are encountered in the sedimentary col- 
umn. as is obtained when a high velocity limestone is underlain 
by a lower velocity sandstone, there may be no direct evidence 
in the arrivals of this condition and the calculated values for the 
depth of any horizons below the limestone will be seriously in 
error. For what might be termed "normal" coriditions (increase 
in velocity with depth) the error in depths determined is usually 
less than 10% with this method. 

For-purely qualitative studies for locating marked horizontal 
discont~nuities in transmissibility, such as are occasioned by in- 
truslve bod~es or faults of large d~splacement, the technique of 
"fan shooting." a variation of refraction shooting, is employed. 
Here the apparent velocities along several azimuths from a shot 
polnt are recorded. Any veloclty abnormalities on one or more 
azimuths nil1 thus give a bearing on disturbed structure. Cross fan 
recordings across the area mill further define the nature and po- 
sitlon of the structural abnormality. 

Reflection impulses depend upon the reflection of seismic waves 
from media of greater elasticity at depth. Their time of arrival 
depends on the average velocity between surface and reflecting sur- 
face and the distance between the shot point and receiving points. 
(See SOCXD: Sound Measurements.) I n  essence the method de- 
pends upon determining the time for an echo. As in the refraction 
method, a travel-time graph is plotted. Because of the geometry 
of the travel path a parabolic plot is obtained. The  degree of sym- 
metry of the plot about a central axis defined by the shot point 
with recording on cross axes portrays the degree of inclinat~on of 
the buried reflecting horizons. As the travel times for reflected 
waves are markedly influenced by the low velocity of the near- 
surface material lying above water table, a correction for the so- 
called "neathering layer" is important in all reflection studies. 
This correction can be determined empirically by a short refraction 
measurement to determine both the velocity and thickness of this 
layer. The average velocity that is used in computing reflection 
depths is best determined from velocity measurements in bore 
holes. Where such control cannot be obtained a value can be de- 
rived from a plot of the square of the travel time as a function of 
the square of the distance. The slope of the resulting graph gives 
a value that defines the square of the average velocity. Where 
there is good velocity information and reflecting horizons, the re- 
flection method has been found to have an accuracy of about 1'2 
in depicting subsurface structure. 

Because the surface distance required for a reflection measure- 
ment is so much less than that'required for a refraction measure- 
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ment in exploring to any depth, there are many advantages to be 
gained from using the method: ( I )  The short spread of instru- 
ments required eliminates the problem of getting permission to 
work over several tracts of land; (2) permits "spot" determination 
of depths rather than average values over an area as is the case in 
deep refraction studies; (3) requires small charges of explosives 
and even allows mechanical methods to be employed as a source 
of energy; (4) permits rapid observations, since a minimum 
amount of observational data is required. I n  general, therefore, 
the reflection method is employed for all deep exploration work. 
Resolution a t  depths shallower than 2 0 0  it .  is usually not possible 
because the time interval between the first refraction arrival and 
the first reflection arrival a t  these depths is so short that there is 
not time enough to damp out the first motion sufficiently for the 
reflection arrival to be recognized. 

The refraction method is therefore commonly used for shallow 
engineering studies, and has also been found to be useful in deep 
exploration in certain areas where good reflections can not be ob- 
tained and for studies of crustal structure at  depths of 10 to 50 km. 

E lec t r ica l  Methods.-With the exception of the self-potential 
method, electrical prospecting methods depend upon differences in 
electrical conductivity between the geological bodies under study 
and the surrounding rocks. Metallic minerals, particularly the 
sulfides, range in resistivity from 1.0 to several ohm-cm.; consoli- 
dated sediments of low water content average about I O ~  ohm-cm.; 
igneous rocks range from 1oQ0 ro%hm-cm. and saturated uncon- 
solidated sediments, from IO* to 1o"hm-cm. The resistivity of 
the latter depends largely on the amount and electrolytic nature 
(salinity) of the included water. 

The self-potential method makes use of the fact that most 
metallic sulfide minerals are easily oxidized by downmard-perco- 
lating ground water. Because of the surface oxidation of such 
ore bodies the elements of a simple chemical battery are estab- 
lished and a spontaneous electric current flows down through the 
ore body and back to the surface through thk surrounding water- 
saturated ground, which acts as the electrolyte. I t  is possible to 
locate these localized electrical fields and hence ore bodies by map- 
ping points of equal electrical potential a t  the surface using non- 
polarizing electrodes and a sensitive ammeter, or a milliammeter, 
or by measuring potential differences between successive profile 
stakes forming a grid over an area using a potentiometer. 

In  all other electrical methods, electrical energy is supplied to 
the ground either galvanically or inductively. Direct current or 
alternating current of low fre- 
quency is usually used. In  the 
equipotential-line method, power 
is supplied to two points or line 
electrodes; the equipotential lines 
are traced by two search elec- 
trodes connected through an 
audio-amplifier with headphones 
in the output; one of the probes 
is held stationary and the other 
is moved until the sound disap- 
pears. The presence of a good 
conductor is indicated by the 
spreading of the equipotential 
lines and a poor conductor, by the FIG.  3 . -EQUIPOTENTlAL PATTERN 

drawing together of the equipo- A O R E  

tential lines (see fig,  3 ) ,  ~ ~ t ~ ~ -  A and B are electrodes; C, the ore 
body. Solid lines indicate eauipoten- 

pretation is largely qualitative t i a l ;  dashed lines, current  flow 

and empirical. 
A potential method that is used extensively is known as the 

"resistivity" method. Four evenly spaced electrodes are driven 
into the ground; the external pair is supplied with current from 
batteries or an alternating current source that is read on a mil- 
liammeter, while the internal pair is connected to a potentiometer 
to determine the voltage difference between them (fig. 4) .  To 
avoid polarization effects, non~olarizing potential electrodes can 
be used, or a commutator inserted in the circuit so that the current 
through the ground changes in direction every half cycle but re- 
tains the same direction through the instrument. The ratio of 

DRY BATTERIES 

F R O U  C  A N D  M .  S C H L U M B E R G E R ' S  ' . S E C C N D  C O N G R E S S  O N  L A R G E  D A M S , "  V O L .  I V  ( 1 9 3 8 ) :  

R E P R 3 D U t E D  B Y  P E R M I S S I O N  O F  I N T E R N A T I O N A L  C O M M I S S I O N  O N  L A R G E  D A M S  O F  T H E  W O R L D  
P O W E R  C O N F E R E N C E  

FIG.  4 .- ELECTRICAL RESISTIVITY METHOD 

voltage and current, multiplied by a factor depending on electrode 
spacing, gives the true resistivity for homogeneous ground, or the 
so-called "apparent resistivity" for nonhomogeneous ground. The 
depth of effective penetration is about one third the distance be- 
tween the two outer electrodes. If the electrode arrangement is 
moved over the ground with constant spacing, variation of resis- 
tivity in a horizontal direction to a fixed depth is obtained. This 
method is quite useful for determining the presence of any hori- 
zontal discontinuities, such as, for example, rock rising near the 
surface along the line of a proposed highway. By keeping the cen- 
tre of the electrode arrangement fixed and expanding the spacing 
of the electrodes about this centre point changes in resistivity with 
depth can be determined and their depth deduced. This method 
has been extensively used in subsurface engineering studies as, for 
example, in the determination of the depth to bedrock beneath 
river bottom alluvium. 

Interpretation of resistivity results is handicapped by the 
marked effects of variations in soil moisture and the chemistry of 
the interstitial water as well as by vertical and horizontal changes 
in lithology; the potential differences measured represent accumu- 
lative effects from the entire section penetrated. Interpretation 
techniques employed include the matching of plots of apparent re- 
sistivity as a function of electrode spacing against theoretical 
"type" curves, the location of inflection points, breaks. changes in 
slope of logarithmic plots of the results, accumulative resistivity 
value plots and other methods of a somewhat more quantitative 
nature. Best results in the use of resistivity values for determining 
depths have been obtained where it has been possible to use well 
data to establish local empirical correlations between the resistivity 
plots and geologic depth data. 

A special application of electrical methods is in the study of sub- 
surface stratigraphy by measuring the potential differences between 
the surface and an electrode lowered in a bore hole and by also 
measuring variations in electrical resistivity with depth. Both 
measurements must be carried out before a hole is cased. The 
procedure is known as electrical logging. The potential log gives 
a measure of porosity and permeability since the measurements 
are markedly affected by the ability of the drilling fluid to pene- 
trate the formations and the contrasts in electrolytic properties 
of the formational fluid and the drilling fluid. The resistivity 
measurements define the position of formational boundaries and 
the physical character of the lithology. Three resistivity logs 
usually are taken: one having shallow penetration is used for de- 
fining the location of formational boundaries and the other two, 
having intermediate and deep penetration, are used for determin- 
ing the extent the drilling fluid has penetrated into the formations 
and the true resistivity of the formation present. The various 
measurements taken in conjunction provide a valuclble tool for not 
only studying conditions in a given well but also for carrying out 
correlation studies between wells and thus defining geologic struc- 
ture and horizontal changes in lithology. 

Electromagnet ic  Methods.-The electromagnetic methods are 
based upon the fact that an alternating magnetic ,field will cause 
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an electric current to flow in conducting material. Since most 
metallic minerals are good electrical conductors the method is best 
suited for their exploration. Measurements are carried out by 
connecting a source of alternating current to a coil of uire which 
acts as a source for a magnetic field similar to that which would be 
produced by a short magnet located on the axis of the coil. The 
magnetic field of the coil alternates in intensity in the same man- 
ner that the coil current alternates. A receiving system consisting 
of a second (search) coil connected to a voltmeter is mounted so 
as to be free to rotate about a horizonal axis. If the receiving coil 
is mounted so as to rotate on an axis perpendicular to that of the 
induced magnetic field then induced voltage will vary from a maxi- 
mum when the plane of the coil is perpendicular to that of the 
applied field and to zero nhen the plane of the coil is parallel to 
that of the applied field. These are the conditions if no conductor 
is present. If a conductor is present the induced current in the 
conductor sets up a secondary magnetic field that distorts the pri- 
mary field. That is, the inphase portion of the secondary field 
combines with that of the primary to give a resultant value that 
is not horizontal except directly over the conductor. The volt- 
meter is used only as a null detector to determine when the receiver 
coil is parallel to the resultant field. By using an inclinometer to 
record the angle of the moving search coil when in the null posi- 
tion, the location of a conductor can be determined as the cross- 
aver (inflection) point on a profile across the body. 

Another variation of this method is to have both the receiver 
and transmitting coils in the horizontal plane. In  this arrange- 
ment the voltage developed over nonconducting ground is a func- 
tion of the construction of the coils which are usually moved across 
the ground with a constant separation. The presence of a conduc- 
tor is indicated by changes in the voltage values from the normal 
values for this configuration. 'IYhen both coils are outside but 
adjacent to a conductor the secondary field generated by the in- 
duced current in the conductor adds to the normal field and gives 
an increase in voltage values. \$'hen the coils straddle the conduc- 
tor the secondary field opposes the primary field. giving a decrease 
in voltage. The conductor is therefore marked by a voltage mini- 
mum. Effective depth penetration is about one half the coil sepa- 
ration. The method is also adaptable for airborne operations. 
Here the transmitting coil is mounted on the plane fuselage and 
the search coil is tralled in a "bird" on a joo ft. cable. 

Radioact ive Methods.-In the disintegration of radioactive 
minerals three spontaneous emissions take place, the ejection of an 
electron (beta ray), a helium nucleus (alpha ray) and short-nave 
length electromagnetic radiations (gamma rays) (see RADIOACTIV- 
ITY, KATURAL). Radioactive measurements are based upon the 
detection of these natural radioactive emissions, primarily the 
gamma rays. The gamma rays correspond to X-rays and have suf- 
ficient penetrating power to pass through rock material several 
feet thick as uell as through iron several inches in thickness; it 
is this property which is utilized in prospecting for radioactive 
minerals and in radioactive logging in the underground study of 
oil fields. 

The instruments used in radioactive exploration are the Geiger 
counter and the scintillometer. The gamma rays ionize the me- 
dium through ~vhich they pass by colliding xith nuclear electrons 
and knocking them out of their orbits thus leaving the atoms 
ionized. The Geiger counter is a discharge tube which records the 
presence of gamma rays by the ionization they produce in a gas 
in the tube. The gas used is a mixture of argon and some poly- 
atomic vapour. I n  the centre of the tube is a vvire (anode) with dn 
enclosing cylindrical tube serving as a cathode. A difference in 
potential (about 1.000 v.) is maintained between the anode and 
the cathode. When the gas is sufficiently ionized by gamma rays 
passing through the chamber a discharge occurs which is ampli- 
fied and heard as a click. The number of clicks per minute, bvhich 
is a measure of the gamma-ray radiation present, is usually indi- 
cated on a dial on the counter. Because of cosmic rays in the 
atmosphere there is a background count which varies with the 
efficiency of the instrument. 

The scintillometer is a gamma-ray detection instrument u-hose 
operation depends upon the fact that certain crystal elements emit 
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a flash of light upon absorbing gamma rays. This flash is picked 
up by a photo multiplier tube and amplified and a visual reading 
of the emission rate obtained. This instrument is almost IOO times 
more sensitive than the Geiger counter. Because of the efficiency 
of this instrument in indicating the presence of gamma rays it is 
possible to dliferentiate emanation from different mineral sources 
on the basis of the energy levels associated with the source ele- 
ments. Scintillometer as well as Geiger counter measurements can 
be carried out both from a moving surface vehicle and from low- 
flying aircraft. 

I n  addition to prospecting for radioactive minerals the radio- 
active method is extensively applied in bore hole studies of sub- 
surface stratigraphy. Different sedimentary rocks are naturally 
characterized by different concentrations of radioactive material. 
The shales and volcanic ash give the highest gamma-ray count and 
the limestones the lo~vest. In  addition to the natural gamma-ray 
log the same technique of measurement is used to determine neu- 
tron absorption p i th  a neutron source lowered ahead of a gamma- 
ray detector. Neutrons are absorbed by hydrogen compounds and 
as a result a low return indicates the presence of porous formations 
or those with chemically-combined water, as clay and shale. Such 
ambiguity, however, can be resolved when the neutron log is com- 
bined with the gamma-ray log for interpretation. 

From the preceding discussion it is clear that geophysical ex- 
ploration techniques can not be applied indiscriminately. A knowl- 
edge of the geologic parameters 11kely to be associated with the 
mineral or subsurface condition being studied is essential both in 
choosing the method to be applied and in interpreting the results 
obtained. 

For further discussion of geologic principles and concepts used in 
this article see GEOCHEMISTRY; GEOLOGY. See also ORE DEPOSITS; 
PETROLEUX. 

BIBLIOGRAPHY.-M B. Dobrin, Introduction to Geophysical Pros- 
pect~ng (1960) ; J .  J.  Jakosky, E~plora t ion  Geophysics (19 jo) ; L. L. 
Settleton, e d ,  Geophyszcal Case Histortes (1g48), Geophyszcal P ~ o s -  
pecting for Ozl (1940) , C .  A. Heiland, Geophysical Prospecting (1940). 

(G.  P. LV ) 
GEOPHYSICAL YEAR, INTERNATIONAL: see IN- 

TERNATIONAL GEOPH\ISICAL YEAR. 
GEOPHYSICS, the study of the earth, using the research 

methods of physics. The areas of interest range from the earth's 
deep interior where matter is a t  several thousand degrees centi- 
grade and ~,goo,ooo atm. pressure, through the crust with its ocean 
basins and bewildering inhomogeneities, to the tenuous upper at- 
mosphere. The problems are analogous to those of astronomy, in 
that the subject studied is seldom under direct observation and 
handling, forcing conclusions to be drann primarily by the mathe- 
matical and physical interpretation of physical measurements. For 
discussion of the scientific study of the chemistry of the earth see 
GEOCHEXISTRY. 

For the convenience of classification, geophysics may be divided 
into the following somewhat overlapping branches. geodesy, the 
study and theory of the earth s figure, including gravity; seismol- 
ogy, the study of the earth's interior layering, lateral variation, 
density and other physical properties by means of the reflection 
and refraction of elastic uaves; hydrology, the study of the move- 
ments and circulation of water in the uppermost rocks and surface 
channels of the earth; oceanography, the study of ocean basins, 
both bottom sediments and current motions; meteorology, the 
study of the motion and properties of the lower, primarily weather 
formative atmosphere; upper air physics and cosmic ray research, 
the study of the electrical and physical properties of the outer 
fringe of atmosphere and the particle bombardment of the earth 
from space; terrestrial electricity (geoelectricity), the study of 
the charge distribution and movement of currents in the atmos- 
phere and earth; terrestrial magnetism (geomagnetism), the study 
of the source, figure and changes of the earth's magnetic field and 
the response of matter to i t ;  and volcanology, the study of the 
origin and properties of volcanoes. In  addition, the dating of 
nleteorites and crustal rocks by means of analysis of their radio- 
active components, as nell as the branch of astronomy dealing with 
the rotational and translational motion of the earth may be in- 
cluded. 
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For details on these branches of geophysics, see the articles on: 

ATMOSPHERE ; CLIMATE AND CLIXATOLOGY ; COSMOGONY ; EARTH ; 
EARTHQUAKES ; ELECTRICITY, ATMOSPHERIC; GEOCHRONOLOGY ; 
GEODESY ; GEOMAGNETISM ; HYDROGRAPHY ; METEOROLOGY; OCEAN 

AND OCEANOGRAPHY ; PLAKET ; RADIOACTMTY, ARTIFICIAL; RADIO- 
ACTIVITY, NATURAL; SEISMOMETER; SOUND; TIDES: Bodily Tides; 
VOLCANISM ; VOLCANO. 

The techniques of geophysics include measurements of gravity, 
direction and intensity of the earth's magnetic field, electrical po- 
tential gradients, movements of fluids and motions of the solid 
surface, both rapid fluctuations as from earthquakes and long-term 
events due to  gradual shifts relative to  sea level. Measurements 
of the above properties over a period of years permit a determina- 
tion of properties in the earth's interior. Much laboratory work 
is also done. The properties of matter are studied under extreme 
temperatures and pressures. Models of various features of the 
earth are constructed and tested to ascertain their response to given 
variation in physical parameters. 

The primary international geophysical organization is the Inter- 
national Union of Geodesy and Geophysics formed in Brussels in 
1919. The union consists of seven international associations: 
geodesy, seismology and physics of the earth's interior. meteor- 
ology, geomagnetism and aeronomy, physical oceanography, hy- 
drology, and volcanology. Meetings are held every three years. 
Interrupted during World War 11, they were started again in 1948. 
The United States affiliate of the International union is the Amer- 
ican Geophysical union with offices in Washington, D.C. 

Many universities throughout the world offer courses in the 
various branches of geophysics. Since geophysical methods of in- 
vestigation are primarily mathematical and physical, and in addi- 
tion demand a knowledge of geology, geophysics is taught chiefly 
a t  the post-graduate level. Those who wish to enter this specialty 
should start their mathematical training a t  the earliest possible 
time. Reviews in the various topics of geophysics appear yearly 
in Advances in  Geophysics, the initial volume of which appeared 
in 1955. 

Since geophysics deals with world-wide phenomena, the need for 
international co-operation is great. This has led to  three Inter- 
national Geophysical years, in 1882-83, 193 2-33 and I 957-58, the 
first two being termed International Polar years. The main pur- 
pose of these events is to obtain physical measurements simulta- 
neously over large portions of the earth and to inaugurate projects 
which demand international participation. See also INTERNA- 
TIONAL GEOPHYSICAL YEAR. (J. c. JN.) 
GEOPOLITICS. The term "geopolitics" was coined shortly 

before World War I, spread throughout central Europe between 
the two wars and came into world-wide use with World War 11. 

Meaning.-There is no universally accepted definition of the 
word. I t  is frequently and loosely used as an alternate term for 
"political geography," a legitimate child of human geography. The 
use of the term "geopolitics" is therefore not necessarily indicative 
of its true meaning, and careful analysis is needed in order to dis- 
tinguish between an objective study of politico-geographical fac- 
tors and power-political speculations in the realm of geopolitics. 
Anyone might rightly guess it to be a portmanteau word combining 
"geography" and "politics," and wrongly conclude that it is an 
alternate name for  "political geography," one of the oldest branches 
of earth science. Actually, i t  is almost never used in this broad 
sense. 

All the usual meanings of "geopolitics" relate to  the utilization 
of geography in the service of national governments. Within this 
delimitation the term is employed in three senses: ( I )  As used by 
some special students of the subject, and sometimes by publicists 
and editorial writers, the word refers to the power position of the 
nations, insofar as their power is conditioned by nature. (2) A 
few careful writers make the term a synonym for "applied political 
geography," as distinct from the history, principles and theory of 
political geography. In  this usage it  is akin to other applied 
sciences, in that it treats of universally applicable conditions-the 
natural environments of governments-and reaches conclusions 
through objective and impartial study. (3) A far larger number 
of writers and speakers use geopolitics loosely to designate national 

policy as affected by the natural environment. Nearly always a 
single country is considered with reference to the rest of the world, 
and a single aspect of its position is likely to be stressed-generally 
either national security or foreign policy. This is the layman's 
commonest usage. 

The momentous meaning of geopolitics is very like that last 
described, but is restricted to conscious special pleading to promote 
the interests of a particular government or to sway its national 
policy. This is the sole meaning of the term in central Europe, 
where originated both the name and the restricted definition. This 
narrow but indubitable geopolitics was best exemplified in the 
German movement between World Wars I and I1 which popular- 
ized the name. 

I t  was not scientific geography and has frequently been called 
a pseudo science. Such geopolitics uses forms and methods of 
geography but its proponents assume that the natural environment 
determines the actions o i  political groups, and many geopoliticians 
lack adequate understanding of earth conditions. 

I t  would be fallacious, however. to look upon geopolitical doc- 
trine and ideology as something exclusively rooted in central Euro- 
pean or German soil. Kot only did it spread to countries which, 
like Italy. Spain or Japan. sympathized with the expansionist am- 
bitions of Germany, but it must also be remembered that the U.S. 
creed of "manifest destiny" between 1830 and 1860 was based 
on the kind of argumentation typical of geopolitics. 

Origin.-The name was coined and defined by Rudolf KjellCn, 
a Swedish political scientist. professor at  the University of Uppsala 
and member of the Swedish parliament. He made "Geopolitik" 
one of the five co-ordinate aspects of a theoretical system of gov- 
ernment. the others being "Ekonomopolitik," "Demo-politik," 
"Socio-politik" and "Krato-politik." This system he called "The 
State as an Organism" (Staten som Lifsform, definitive edition, 
1 ~ 1 6 ) .  

KjellCn had been profoundly impressed by the work of natural 
scientists, and especially imbued with the political geography ex- 
pounded by the German geographer. Friedrich Ratzel, who had 
been trained in the "new" biology of the middle 19th century. 
Geography, like all the scientific disciplines. was affected by the 
evolutionary view of the universe. Ratzel restated much of the 
theory of geography in the light of evolution and natural selection. 
In  particular, he was the first to publish a survey of political geog- 
raphy analyzed as a systematic branch of the subject. In  this 
work Ratzel compared the state to an organism, but he was careful 
to point out that he was using simile and metaphor. 

KjellCn saw in Ratzel's treatise on political geography the 
logical bridge between natural science and political science. He 
apparently believed he was incorporating Ratzel's concepts of 
political geography into his own systematic treatise on the state. 
The name "geopolitics," which he applied to the geographic sec- 
tion, may well have suggested itself to his mind as the parallel form 
to Socio-politik and the rest of his subdivisions. 

In adapting Ratzel's work, he subtly metamorphosed it. Un- 
trained in the rigorous discipline of natural science, he disregarded 
Ratzel's cautions and declared flatly that the state is an organism, 
and hence endowed with biological qualities: viz., growth and 
decay, and differentiation of members and organs. The impor- 
tance he attached to this interpretation of his source appears in 
the title of his book. The State as un Organism. 

If the state is an organism. it has powers of action independent 
of and superior to the human groups or individuals who constitute 
it. This view coincides with ideas expressed a century earlier by 
the pre-Darwinian German philosophers Johann Fichte, Georg 
Hegel and Friedrich von Schlegel. One efiect of KjellCn's con- 
struction was therefore to clothe German political philosophy o i  
an earlier day with the new garment of evolutionary natural science. 
In  an epoch when natural science was conceded by public opinion 
to have almost the authority of Revelation. Kjellkn's claim for 
geopolitics handed a po\verful weapon to any state disposed to use 
it for propaganda and as a mold for national policy. I n  Germany, 
and subsequently in Japan and Italy, the opportunity was not 
missed. 

Kjellen's treatise was translated into German in 1917, and so a t  
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the end of World War I in 1918 lay ready to hand as a lever for 
rebuilding the defeated German state into a great power. I t  ~vas 
seized upon by certain geographers. political scientists and pub- 
licists. xho  pushed it to the forefront of German attention, and 
kept it there during the 2 0  critical years between the two world 
wars. 

This group was led by Karl Haushofer (1869-1946), who made 
himself the incarnation of geopolitics. As an officer of the Ba- 
varian army. his career included much service on the general staff. 
Before JVorld JVar I .  he embraced the opportunity to carry his 
study of geography far beyond the considerable training given to 
all German army officers. Field studies in the orient led to the 
degree of Ph.D. a t  the University of Munich, with a dissertation 
on the political and military geography of the Japanese empire 
as it was in the first decade of the 20th century. 

On his retirement from the army in 1919 he made his mission in 
life the regeneration of the German state by the aid of geography. 
He took over Kjellkn's organismal theory of the state, and adopted 
"geopolitics" as the name for the brand of geography to which he 
thereafter devoted himself tirelessly. His geopolitics was com- 
pounded of facts about the earth, theories of government and 
items of German history. 

From these sources he distilled a powerful propaganda, which 
strongly appealed to almost every sort of German. I t  was given 
coherence and direction by the assumption that the German state, 
which had been continuously growing for centuries, was an organ- 
ism that must continue to spread over more and more territory 
until it conquered and absorbed the whole earth. 

Methods a n d  Manner.-Haushofer's first platform was in the 
University of Munich, where he lectured on geopolitics from 
1919-after the Nazis came to power in 1933 as professor of 
geopolitics. There he drew together a group of disciples who in- 
cluded a number of journalists who were instrumental in giving 
geopolitics wide publicity. 

In  1924 he extended the range of his influence by launching the 
monthly Journal of Geopolitics (Zeitschrif t  fur Geopoli t ik) ,  of 
which he became and remained editor in chief. and by a long lead 
the chief contributor. I t  carried occasional articles intended to 
influence public opinion in those foreign countries particularly 
sympathetic to the German way of life, or intimately bound to 
Germany by economic ties. I t  was supplemented by a steady 
stream of books. Here. too, Haushofer led his devoted associates 
in volume of output. (See  the bibliography for the most important 
books of the geopoliticians.) Searly all writers on the subject 
adhered to their master's views, to the extent of copying his ob- 
scure style, often even for a German reader, and cloudy ter- 
minology. 

Haushofer compounded willful ambiguity with a mystical philos- 
ophy at  variance with the assumed scientific character of geopoli- 
tics. The compulsion to synthesize ideas into a universal view 
(TVeltanschauung, "world outlook") is a trait common to German 
intellectuals, and Haushofer was no exception. His Weltans- 
chauung vr-as founded on theories of space. Thereby it retained 
the form of geography, but its content included extensions of 
geographical space into the realm of the mystical. The drive that 
made it a practical philosophy was political, springing from the 
ambition of German nationalists to dominate other peoples. The 
theory and the practice were welded into a national policy that was 
framed by the nature of central Europe. rooted in 800 years of 
German territorial expansion, rationalized by powerful German 
philosophers of the 19th century, reanimated by the biological 
(organismal) concept of the state and clothed in the creed of 
German "racial" superiority. 

LVhen the real meaning of the geopoliticians can be discerned, 
their viorld proves to be a product of environmental determinism, 
but chauvinistically German, disclosing a pitiless attitude tonard 
non-German society that startles the foreigner. This attitude can 
be read most clearly in established writers whose manner has re- 
mained lucid, while their matter has turned geopolitical. A book 
by an old-line geographer. become a geopolitician, created a minor 
international incident when it was published in an English trans- 
lation in 1934 (Ewald Banse, Raunz und Volk i m  Il'eltkriege, 

193 2). For an account of the incident see the British and American 
editions: Gernzany, Prepare for W a r !  (1934) and Germany  Pre- 
pares for W a r  (1931). 

X favourite literary device of the geopoliticians was the slogan. 
One of the terms they adopted from Ratzel. Lebensraum ("living 
space"), has found its way into the English language. Each catch- 
word or phrase refers to the earth, or some part of it, and most of 
them state or imply a political association with the earth; e.g., 
boundary consciousness, space policy. Some two-score of these 
slogans were hammered into the consciousness of the German 
nation by unceasing repetition. 

An important instrument of the geopoliticians was the map, 
which they used constantly and in novel ways. As geographers 
they well understood the impressiveness of the map and the ease 
with which it can be read if simple and neat. Treating it as a 
"weapon," they published hundreds of maps and pictographs. 
So far as possible, they restricted each map to a single theme, 
drawn to show the third dimension, and labeled succinctly. They 
stretched representation beyond existing facts to include aspira- 
tions, such as territorial goals. They justified omissions, and even 
falsifications. The Zeitschrift fur Geopolitik is the principal 
source of these maps. Reproductions of typical samples of maps 
and of symbols commonly used are to be found in Derwent Whit- 
tlesey, German Strategy of World Conquest .  

Pol i t i ca l  Significance.-By gaining the widest possible pub- 
licity, the geopoliticians sought ceaselessly to win the German pub- 
lic to their program of national political regeneration. and to spur 
sympathizers in foreign countries to work for acceptance of Ger- 
man plans abroad. Educational propaganda was one of the two 
roads to the goal of German supremacy that they never lost sight 
of. 

The other road was laid out to reach directly as many responsi- 
ble officials of the government as possible, and to aid the state 
to regain its position as a great power through existing or newly 
created governmental agencies. 

Haushofer made contact with Xdolf Hitler very early-during 
the months of 1923-24 when the future Fuhrer of Germany was in 
prison near Munich. That enforced retreat was spent in writing 
Mein  K a m p f ,  reportedly with Rudolf Hess as amanuensis. Hess 
had become an early disciple of Haushofer's. I t  is due to these 
influences that geopolitics can be credited with a number of the 
ideas that appear in Mein K a m p f ,  especially in the sections on 
foreign affairs. 

Haushofer's long and reputable connection with the army gen- 
eral staff gave him personal access to the men who in the 1920s 
were undertaking to rebuild sub rosa the German military power. 
The general staff needed no persuasion as to the importance of 
geography in tactics and in strictly military strategy. The geo- 
politicians showed the necessity of a comprehensive and thorough 
knowledge of world geography for successful prosecution of the 
political strategy (sometimes called grand strategy) which is an 
essential component of total war. This they named "geo-strategy" 
(Tt7ehr-geopolitik) . 

In theory a branch of geopolitics, geo-strategy was the resilient 
core of the larger subject. Haushofer espoused geopolitics as a 
means of "renovating" Germany and he viewed a state of war as  
the normal condition of mankind. Geo-strategy treated warfare 
as total, embracing the entire populations and resources of the 
contesting states. I t  recognized the psychological effects of the 
geography of the war theatre on fighting forces. I t  helped to 
make Germany the first country to realize that air power could 
take a position alongside sea power and land power. I t  may fairly 
be said that geo-strategy was the main theme of the geopoliticians 
and that geopolitics paved the way for modern concepts of total 
war. 

Other branches of geopolitics were geo-medicine, geo-psychology, 
geo-jurisprudence and geo-economics. None of them was fully 
formed, as in fact would have been impossible, for the spatial 
emphasis was not sufficient to create new disciplines. Geo- 
medicine was concerned chiefly with diseases associated with dif- 
ferent natural environments. Such study has long been a part of 
geography in all countries. Germany incorporated it into plans 
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for conquering foreign areas and included it in the training of 
soldiers and other agents of the state who might be sent to remote 
parts of the earth. Geo-psychology appears to have been an at- 
tempt to bring mankind's habit of individual thought and action 
into line with the dominant environmental determinism of geo- 
politics. Geo-jurisprudence similarly essayed to harmonize law 

' and environmental determinism. Geo-economics covered the fact- 
finding and planning of agencies set up to guide the government 
in ordering the destinies of German economic life. 

E d u c a t i o n a l  a n d  O p e r a t i o n a l  Centres.-To implement their 
program, the geopoliticians used established centres of higher 
education. A4t the University of Munich, Haushofer organized his 
Institute of Geopolitics (Institut fur Geopolitik), the best known, 
outside Germany, of all the geopoliticians' instruments. It came 
to be staffed by several score full-time specialists in geography and 
cognate fields who 'gathered, compiled and classified detailed 
information about all parts of the earth-its climate. surface fea- 
tures. natural resources, communication systems, economic pro- 
duction and social and political organization. 

The work of the institute included both research and planning. 
I t s  activities were adopted officially in 193 j by Saz i  government 
agencies which stressed planning. Two revealing names were given 
to institutions in this field set up under executive ministries: the 
National Bureau for Space Planning and Space Research (Reich- 
stelle fiir Raumordnung und Raumforschung) and the House of 
National Planning (Haus der Reichsplanung). 

The University of Heidelberg became the seat of the .4ssociation 
of JVorkers in Geopolitics (Xrbeitsgen~einschait fiir Geopolitik), 
an  organization of all German university instructors concerned 
with geopolitics. Haushofer was for some time its president. This 
association directed the study of geopolitics a t  the university level. 
I t s  members monopolized German publication on their subject. 
The  integration of Haushofer's projects, educational and op- 
erational. was signalized by creating under the Reich ministry of 
propaganda the National Socialist Teachers' association (Sational- 
sozialistischer Lehrer-Bund). I t  included two study groups. one 
to  prepare teachers in the middle schools to present the homeland 
in geopolitician's terms, the other to prepare teachers in the upper 
schools to instruct on foreign countries. 

I n  the Advanced School of Politics (Hochschule fur Politik) in 
Berlin. Haushofer's son Xlbrecht was made professor of geopolitics. 
From 1941 to 1943 he wrote the first volume of a text in political 
geography and geopolitics (published posthumously in 1951). X1- 
brecht Haushofer, an active member of the German underground 
opposition. was executed by the Gestapo in April 1945. With Karl 
Haushofer's suicide in 1946, the human tragedy of the Haushoier 
dynasty came to an end. 

Consequences f o r  Germany.-One measure of the influence 
of geopolitics on Germany is the evidence of official support it re- 
ceived. There was none in the Weimar republic to speak of, inas- 
much as the nationalistic philosophy and aims of geopolitics were 
alien to the liberal principles for which the short-lived German 
democracy stood. When the Kazi party took over in 1933, it gave 
geopolitics official sanction. Almost immediately German geogra- 
phy succumbed to the pressure and lost itself in geopolitics. Mem- 
bers of the profession who would not follow the new leader either 
withdrew to physical geography, a safe corner removed from po- 
litical controversy, or were silenced by being refused permission to 
publish or lecture. Most of those who took their places bore names 
hitherto unknown to students of geography. 

Only geopoliticians remained free to publish on aspects of geog- 
raphy that treat of mankind, and they took their cue from Haus- 
hofer. Through them, and the political connections he exploited 
and the organizations he sponsored. Haushofer completely domi- 
nated this n e x  and exclusive brand of German geography. Taking 
colour from its authors. what was left of the onetime science of 
geography became propagandist in tone, intemperate in manner 
and unreliable as to facts. 

The dovinfall of Saz i  Germany erased German geopolitics from 
the ideological map of the new Germany; the extinction of the 
n~onstrous philosophy of Saziism included that of its byproduct. 
I n  spite of the feeble revival. in 19 ; I ,  of the Zritsc/~i.ift ,fur Gco- 

politik, geopolitics remained buried in the new Germany. Xeither 
geographers nor political scientists attempted to let a new phoenix 
of a geopolitics cleansed of Sational Socialist ideas arise from the 
ashes. In  fact. the bankruptcy of German geopolitics discredited 
legitimate studies in political geography in Germany following 
World War 11. Far from attempting to revise geopolitics, a dis- 
illusioned sclence of geography in Germany failed to match the 
progress made especially in the Cnited States and Britain in the 
development of political geography. 

Sound geography could have placed in correct perspective the 
relative strength of the nations as to strategic position, natural re- 
sources and productive capacity, and it would have warned that the 
natural environment neither fully measures human capacity nor 
determines the course of collective human action. The geopoliti- 
cians falsely assumed political power to rest xi-holly on material 
wealth, statistically computed. They added up the total natural 
resources of a country and multiplied by the intensity of utiliza- 
tion. Similarly they were content merely to count populations. 
From these facts they estimated the political and military strength 
of the nations. So engrossed, they failed to take account of the 
intangible forces generated in any people by living together a s  
a nation. Besides, the myth of German racial superiority blinded 
them to the latent strength of non-Germans, both as peoples and 
as individuals. 

The martial aims of the geopoliticians became increasingly ap- 
parent. They planned to have the revived German nation stride to 
world supremacy in a single war of conquest. I n  the slogan "Blut 
utld Boden" (race and the land) Germans were taught by the Nazi 
leaders to vaunt their faith in their racial superiority to all other 
peoples, and their expectation of territorial supremacy-to be won 
by one more attack in a centuries-old succession of wars of con- 
quest. While Hitler exploited chiefly the racial aspect of the shib- 
boleth. Haushofer, who was, and remained. married to a Ti-oman 
of Jewish extraction. stressed its territorial aspect. He subscribed 
to racism only perfunctorily, although he permitted publication 
of "geographic" articles that embodied the racial "philosophy" of 
the third Reich. 

Within its legitimate field geopolitics made itself little more than 
a formula for justifying Germany in wars of territorial conquest. 
From KjellCn it borrowed "autarky," the concept of national self- 
sufficiency. In  the contemporary interdependent world, only the 
very largest and best-endowed nations could hope to approach per- 
manent self-sufficiency. Others might build up stockpiles for or 
against an anticipated war of aggression. From Ratzel, geopolitics 
borrowed concepts about space, focusing them in the term Le- 
bensraum. This they defined as the riglzt of the German state 
"organism" to expand to the limit oi its desires. More important 
than these loans: it borrowed from a truly outstanding student 
of political geography, Britain's Sir Halford Mackinder, the con- 
cept of "the heartland," a view of the earth as potentially arrayed 
in two camps-the land power of inner Eurasia and the sea power 
of the maritime lands peripheral to the heartland, including all 
the other continents. Germany, the geopoliticians reasoned, by 
attaching the heartland could make itself the master of the world. 

From the Pan-German movement ( q . ~ . )  of the turn of the 19th 
century, geopolitics borrowed pan-regions, beginning with a Ger- 
man-dominated "Middle Europe" and "Eurafrica" as successive 
steps toward world conquest. From German political history and 
Ratzel, Haushofer himself worked out the doctrine that a political 
boundary marks merely the temporary halt of the nation-in-arms 
in its march toward unlimited territorial expansion. 

The contributions of geopolitics to the war that broke out in 
1939 were direct and large. The geopoliticians advanced a pro- 
gram for world domination, but it was incomplete because they paid 
no attention to the problem of assimilating the peoples they might 
conquer. Their preoccupation with war led them to assume that 
conquest itself would solve the whole problem. 

The propaganda of geopolitics is generally admitted to have car- 
ried most weight with the very classes of German society that were 
least taken in by Hitler's demagogy. Thereby they were condi- 
tioned to fight a war of aggression, and their influence upon less- 
informed folk reinforced the exhortations of the Nazi leaders. 



GEOPO LITICS 
Instruction in geopolitics permeated the school system, and formed 
part of the training in national fanaticism given to the generation 
that was destined to bear the brunt of the fighting. The propa- 
ganda justified military aggression as "natural," and by implica- 
tion scientific and inevitable. 'Geopolitics helped to delude all 
ages and classes of Germans into accepting an overvaluation of 
their power as a nation. By the same means it persuaded sym- 
pathetic or terrified cliques of collaborators in several neighbouring 
countries to pave the way for the conquests scheduled by the army 
general staff. 

The information collected by the agencies of geopolitics directly 
aided German war plans. The military successes which stupefied 
the world in 1940 consummated projects published by geopoliti- 
cians well beforehand. The program of conquest was so audacious 
that it appeared to most non-Germans the dream of crackpots. 
Hence it was disregarded in the countries that had the power to 
block German military aggression, until steps taken to bring it to 
pass plunged the world into conflict. Actually the geopoliticians' 
estimates of relative military preparedness of the nations and the 
material resources on which each could rely proved accurate in 
two years of conquest. 

Germany's first crucial military reverse was also forecast by 
geopolitics. The failure to conquer the Soviet Union was a demon- 
stration of theories of space stressed by all the geo-strategists. 
Haushofer feared Russia A persistent disciple of Mackinder's 
teachings as far as the relationship of Russia and Germany was 
concerned. he emphasized time and again the necessity for Ger- 
many to join forces with its huge neighbour, and he rejoiced in the 
treaty of .'\ug. 1939 as the achievement of a lifelong ambition. Ger- 
many's attack on the Soviet Union in 1941 silenced him. Its un- 
successful outcome confirmed his contentions. 

Inf luence Outside Germany.-Beyond the German-speaking 
world. the dogma of geopolitics was adopted with equal intensity 
by only one nation-Japan. Japan, like Germany, grew up on a 
long history of military conquests. Its militaristic tradition uas 
reset in a frame of continental or world conquest by the Japanese 
program of "~vesternization" after I 868. 

The objectives of geopolitics were therefore congenial to the 
Japanese mind. even though Japan and Germany were bound to 
clash if both persisted successfully in their separate and over- 
lapping plans for conquest. 

In  addition, Haushofer's early enthusiasm for Japan gave his 
work a very favourable hearing there. He repeatedly stated his 
conviction that the Japanese nation was the most complete exem- 
plification of the doctrines of geopolitics, although he pointed out 
weaknesses in Japan's environment and errors in its governmental 
policy. Between 1913 and 1938 he wrote six books on Japan alone, 
besides works covering the orient more broadly and lengthy com- 
mentaries in every issue of the Zeitschrijt. Some of his work was 
translated into Japanese, and geopolitics was acclaimed and prac- 
tised by a vigorous group of disciples drawn from Japanese geog- 
raphers and political scientists. 

Fascist Italy identified its territorial program with geopolitics 
as far as possible, notably in its claim to the Mediterranean sea 
as exclusively Italian-"mare nostro" ("our sea"). But the Ger- 
man geopoliticians did not hesitate to point out serious inherent 
weaknesses of Italy as a great power, and also the fact that it  
lay in the immediate path of German expansion. Presumably geo- 
politics never seized the imagination of any large section of the 
Italian people. 

In  France, the uritings of Ratzel exerted considerable influence 
on such outstanding students of human geography as P. L'idal de la 
Blache, J. Brunhes and C. Yalloux. who incorporated many of 
Ratzel's ideas in their system of social geography (ge'ograplzie 
sociale) but refused to follow German geopolitics along the dan- 
gerous road of environmental determinism. Repudiation of the 
pseudo science of geopolitics was convincingly expressed by 
A. Demangeon and J. Ancel. 

Marxist and Leninist theory is bitterly opposed to the recogni- 
tion of any influence on the life of states and societies by their 
natural environment, and geographical determinism has no place 
in its system. I t  is not surprising to note that Soviet geographers 

such as J. W. Semjonow in their contemptuous attacks against 
"Fascist Geopolitics" went far beyond the realm of German 
geopolitics and included. as alleged representatives of U.S. and 
British imperialism and colonialism, practically every writer of rep- 
utation in these countries who had written on the subject of politi- 
cal geography, from Ellen Churchill Semple and Alfred T .  Mahan 
to Ellsnorth Huntington, Isaiah Bowman and Nicholas J.  Spyk- 
man; in Britain from Mackinder to William G. East. 

British and U.S. scholars a t  first dismissed geopolitics without 
analysis as unscientific and unworthy of study. German geopoli- 
ticians had been labouring 20 years when war brought both geo- 
politics and Haushofer first into full view of the English-speaking 
public. Beginning in 1940, numerous articles and uncounted com- 
ments and editorials made their appearance. In  1942 no fewer 
than five books traced the origin or analyzed the character of 
German geopolitics. Under the brilliant, if not always entirely 
objective, leadership of Nicholas J. Spykman (America's Strategy 
in lVorld Politics, 1942) a new brand of American geopolitics be- 
came fashionable. 

Once geopolitics had been appraised and applied, the spate of 
commentaries in English abated. But the subject remained very 
much alive, as was evinced by the continued and frequent appear- 
ance of the term in print without explanation or apology. The 
sudden rise to prominence of the term and its immediate accept- 
ance by all sections of the English-reading public marked it as 
useful for expressing a concept more universal than the German 
movement that publicized the name. 

E n d u r i n g  Effects of Geopolitics.-No aspect of geopolitics 
is wholly acceptable to the world a t  large, but several of its ideas 
have been taken over, generally in modified form. 

Useful devices embodied in the geopoliticians' maps have been 
adopted wherever maps are published. They may be seen in news- 
papers and pictorial and news magazines. Textbooks and atlases 
published in the United States and Great Britain after 1943 used 
a number of map devices that the geopoliticians publicized: among 
them simplicity. emphasis by means of broad lines or heavy shad- 
ing, the projection of direction or movement by arrows, and pic- 
torial representation. 

The map became a powerful political weapon. Maps, intended 
to show the interrelations of the entire earth or its larger parts, were 
frequently drawn on unfamiliar grids. They stood as expressions 
of "global thinking." which Haushofer stressed from the beginning 
as a necessary preliminary to successful world domination by Ger- 
many. Twentieth-century events made global thinking, as a basis 
for understanding the world, essential to everybody. That use 
of the term is, however, very unlike the meaning in geopolitics that 
gave it currency. 

Geopolitics implies a systematic and detailed knowledge of the 
earth prepared for use by governments. This was the contribution 
of Haushofer's Institute of Geopolitics a t  Munich. Similar agen- 
cies were set up as a wartime expedient by nations plunged into 
conflict with Germany, only to find themselves a t  a dangerous dis- 
advantage through the lack of information that a geographic sur- 
vey provides. 

In  peace. no less than in war, nations, drawing their wealth from 
all parts of the earth, can profit from knowing how the sources of 
wealth are distributed. Governments are exerting increasing con- 
trol over natural resources found within their borders. Continued 
growth of population and speedier transportation promise to  in- 
tensify the enduriiig need for accurate and up-to-date knowledge 
about the earth. The geographic survey. carried on by an agency 
of government, has permanent and universal utility. 

Geopolitics was devised as an adjunct to warfare. I t  extended 
the horizon of military procedure in two ways: by adding political 
strategy to military strategy; by preconditioning the fighting man 
for each separate natural environment likely to  become a theatre 
of war 

Few people think of geopolitics in connection with any of the 
outgrowths thus far noted. When the word appears in English it  
is likely to refer loosely to the mutual power position (the power 
pattern) of the world's political units. Obviously the share of 
the earth controlled by each nation is a matter involving geography 



as well as government. KjellCn recognized this in describing the 
power position of the eight strongest states on the threshold of 
war in 1914 ( D i e  Grossmachte der Gegenwart, 1914). Haushofer 
underlined it in the three volumes of his postwar revision and sup- 
plement. (See Bibliography.) If the apportionment of the earth's 
territory and resources among the nations can be measured in ad- 
vance of war, each will have a true picture of the material founda- 
tion of its own power and that of its potential antagonists. So 
long as the analysis is objective, reliable as to facts, and unbiased 
by dogma. it  can be argued that the study -is as likely to  lead a na- 
tion to shy away from war as to leap into it. Such an assessment 
of power promises to be of value only in a world of power politics. 
Those who use "geopolitics" in this sense contend that the seeds 
of power politics are so

w

n broadcast by every war, and that until 
the entire earth is politically unified, sovereign nations may find 
themselves mustered on the battlefield. Geopolitics is calculated 
to aid governments in planning their foreign policy. 

Planning was conspicuous in German geopolitics. Both Ger- 
many and Japan based decisions to launch wars of conquest on 
geopolitical estimates of the relative power potential of the Axis 
nations and their adversaries. These decisions were made possible 
by the choice that the natural environment affords to  any state as 
to how it will use its area, strategical situation, population and 
natural endowment. Bent on war, the Axis powers prepared them- 
selves to outfight selected opponents who were using equal or 
richer resources for ends only in small part military. The geo- 
politicians of both Germany and Japan overlooked the element 
of choice within the broad frame of natural environment. They 
assumed that the militaristic way of life followed by both nations 
was mystically determined by the natural environment, instead of 
having grown up as a result of frequent decisions to fight, spread 
over a period of several centuries, in an environment that gave 
ample scope to military prowess. 

Their planning was based on a prejudiced estimate of power- 
overvaluation of their own and undervaluation of their rivals'. 
Their success in arms lasted only until latent opposition forces 
could be marshaled. 

Planning is a leading objective of those who advocate geopoli- 
tics for the world a t  large. They use the word to mean that a na- 
tion should formulate its national policy only after duly appraising 
the natural environment as an inescapable condition of its power 
position. They differ from the German geopoliticians in avoiding 
ambiguous phrasing and in rejecting deliberate falsification. 

In  these stands they take safe ground. Some of them, particu- 
larly those who have not been trained in geography, drop into the 
pitfall of metaphysical philosophy; a still larger number believe 
the natural environment to be deterministic. Imbued with these 
ideas, they jeopardize the soundness of their planning and expose 
their program to risks that proved disastrous to  the German and 
Japanese geopoliticians. 

Much of the lumber of geopolitics bids fair to be forgotten. I t  
was used as scaffolding to construct a faulty intellectual edifice. 
The befuddling phrase-making was no more than a device for hood- 
winking people into accepting as "science" much that is unsound. 
I ts  exclusive orientation toward wars of conquest had values only 
to nations hoping to start such wars. The untenable hypotheses, 
such as the assumptions that the state is an organism and has a 
natural right to Lebensraum, helped bring on war, but did not show 
how to win it. 

The name "geopolitics" has acquired suchiodium that many 
believe it to be unfitted to associate with respectable scientific 
terms. I t  is the only name available to designate the German 
pseudo science, and it has been urged that "Geopolitik" be reserved 
for  that movement. I t  fits, more exactly than any other title, most 
of the writing that attempts to apply political geography to the 
problems of this or that nation. The term "applied political geog- 
raphy" is more aptly reserved for studies of the broad values and 
applications of geography to political life in general, viewed with- 
out national bias. Whatever the settled usage turns out to be, 
the entire world has been made aware of geography's value to gov- 
ernment, through the popular interest in geopolitics. (See  also 
GEOGRAPHY .) 

B ~ B L I o G R A P R Y . - P ~ ~ ~ c ~ ~ ~ ~  German works on geopolitics: Zeitschrift 
fur Geopolitik, monthly (1924-44; 1951- ) ; Karl Haushofer, Geo- 
politik des pazifischen Ozeans (1924, 1938), Grenzen in ihrer geographi- 
schen und politischen Bedeutung (1927, 1939), Wehrgeopolitik (1932), 
Der nationalsozialistische Gedanke in der Welt (1933, published at the 
inauguration of the third Reich), Weltpolitik von Heute (1934) ; Erich 
Obst, England, Europa, und die Welt (1927) ; Karl Haushofer et al., 
Bausteine zur Geopolitik (1928) ; Max Georg Schmidt, Schmidt-Haack 
Geopolitischer Typen-Atlas (1929) ; the following three titles constitute 
a geopolitics of the contemporary world under the editorship of Karl 
Haushofer: Rudolf Kjellkn et al., Die Grossmachte vor und nach dem 
Weltkriege (1930), Karl Haushofer et al., Jenseits der Grossmachte 
(1932) and Raumziberwindende Machte (1934) ; Adolf Grabowski, "Das 
Problem der Geopolitik," Zeitschrift f i r  Politik, 2 2  (1933) ; Franz Braun 
and A. Hillen Ziegfeld, Geopolitischer Geschichtsatlas (1934) ; Walther 
Vogel, 'LPolitisch Geographie und Geopolitik," Geographisches Jahr- 
buch, 49 (1934) ; Otto Maull, Das Wesen der Geopolitik (1936). 
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Demangeon, "Gkographie politique," Annales de Gdographie, 41 (1932) ; 
Jacques Ancel, Giopolitique (1936) ; Andreas Dorpalen, The World of 
General Haushofer (1942) ; Johannes Mattern, Geopolitik (1942) ; 
Raoul de Roussy de Sales, The Making of Tomorrow (1942) ; Nicholas 
J. Spykman, America's Strategy in World Politics (1g42), The Geog- 
raphy o f  the Peace (1944) ; Robert Strausz-HupC, Geopolitics (1942) ; 
Hans W. Weigert, Generals and Geographers (1942) ; Derwent Whittle- 
sev. German Strateav o f  World Conauest ( 1 ~ 4 2 ) .  'LHaushofer: The 
~ko~olitians," in E. M. ~ i r l e  (ed.), ~ a k e r s  of  ~ o d e r n  Strategy (1943) ; 
Hans W. Weigert and Vilhjalmur Stefansson (eds.), Compass o f  the 
World (1944) ; Hans W. Weigert, Vilhjalmur Stefansson and R. E. Har- 
rison (eds.), New Compass of  the World (1953) ; Preston E. James and 
Clarence F. Jones (eds.), American Geography, Inventory and Prospect 
(1954) ; Hans W. Weigert et al., Principles of Political Geography 
(1957). (D. WH.; H.  W. WT.) 

GEOPONICI, or Scriptores rei rusticae, the Greek and Roman 
writers on agriculture. The Greeks paid less attention than the 
Romans to the scientific study of this subject, which in classical 
times they regarded as a branch of economics. Thus Xenophon's 
Oeconomicus contains a eulogy on agriculture and its beneficial 
ethical effects. The writings of Aristotle and his pupil Theophras- 
tus also contain much agricuttural information. 

About the 2nd century B.c., Bolus ("Democritus") of Mendes, 
Egypt, wrote a treatise Peri Georgias, frequently quoted by later 
compilers of Geoponica (agricultural treatises). To judge from 
the numerous writers cited by Varro and Columella, the Alexan- 
drian period gave more attention to the subject. About 88 B.C. 
Cassius Dionysius of Utica translated into Greek and abridged the 
great work of the Carthaginian Mago, which was still further con- 
densed by Diophanes of Nicaea in Bithynia for King Deiotarus. 
Vindonius Anatolius of Beirut and Didymus of Alexandria com- 
piled agricultural treatises that were the bases for the Geoponica 
of Cassianus Bassus. His work in turn was the main source for 
the Byzantine Peri georgias eclogai or Geoponica ( c .  950) once 
wrongly ascribed to Constantine VII. 

The Romans, aware of the necessity of maintaining a numerous 
and thriving order of agriculturists, from very early times en- 
deavoured to instill into their countrymen both a theoretical and 
a practical knowledge of the subject. The occupation of the 
farmer was regarded as next in importance to that of the soldier, 
and distinguished Romans did not disdain to practise it. I n  fur- 
therance of this object, Mago's work was translated into Latin 
by order of the senate and the elder Cato wrote his D e  agri 
cultura (extant in a very corrupt state), a simple record in homely 
language of the rules observed by the old Roman landed proprietors 
rather than a theoretical treatise. He was followed by the two 
Sasernae (father and son) and Gnaeus Tremellius Scrofa, whose 
works are lost. The learned Varro (q.v.), when 80 years of age, 
composed his R e s  rusticae, dealing with agriculture, the rearing of 
cattle and the breeding of fishes. He was the first to systematize 
what had been written on the subject, and supplemented the labours 
of others by experience gained during his travels. I n  the Augustan 
age (to make no mention of Virgil's Georgics) Julius Hyginus 
wrote on farming and beekeeping, Sabinus Tiro on horticulture, and 
during the early empire Julius Graecinus and Julius Atticus on the 
culture of vines, and Cornelius Celsus (best known for his D e  
medicina) on farming. The chief work of the kind, however, is 
the De re rustica of Columella (q.v.), which covers all aspects 
of farming. About the middle of the second century the two 
Quintilii, natives of Troia, wrote on the subject in Greek. I t  



is remarkable that Co!umellals work exercised less influence in 
Rome and Italy than in southern Gaul and Spain, where agricul- 
ture became one of the principal subjects of instruction in the 
superior educational establishments that were springing up in those 
countries. One result of this was the preparation of manuals of a 
popular kind for use in the schools. I n  the third century Gargilius 
Martialis of Mauretania compiled a Geoponica in which medical 
botany and the veterinary art were included. 

The Dc0 y e  rustzca of Palladius (4th century), in 14 books, 
which is almost entirely borroued from Columella. is inferior in 
style and knoibledge of the subject. I t  is a kind of farmer's 
calendar. in which the difterent rural occupations are arranged in 
order of the months. The 14th book (on iorestry) is written in 
elegiacs. The whole of Palladius and considerable fragments of 
Martialis are extant. 

BIBLIOGRAPHY -F Harrison, R o m a n  Farm Management (1913) ; 
W E Heitland, Agricola, a S tudy  o j  Agriculture and Rustic Life in  the 
Graeco-Roman World (1921) ; G Sarton, In t~oduc t ion  to  the Hzstory 
of Science, vol i-ii (1927-31) ; E. Brehaut, Cato the Censor on Farming 
(1933). 

GEOPOTENTIAL. The geopotential is the potential energy 
of a unit mass a i t h  reference to sea level. Surfaces of constant 
geopotential or level surfaces are fixed in space and may there- 
fore be used as a scale to measure height. Height measured with 
reference to the geopotential surfaces is called geodynamic height 
and the common unit is the dynamic metre. For an average value 
of the gravitational constant the dynamic metre is equal to about 
1.02 metric metres. 

See ATMOSPHERE; METEOROLOGY; THERMODYNAMICS; GPPER 
AIR SOUNDINGS. (H. G. HN.) 

GEORGE, SAINT, patron saint of England, was an early 
martyr in the east, perhaps at  Lydda in Palestine where his alleged 
tomb is still shown. Sothing is known of his life. There is no 
reason to suppose that he is referred to, unnamed, in Eusebius' 
ecclesiastical history (viii, j), and Gibbon's identification of him 
with George of Cappadocia. Athanasius' opponent, has been dis- 
credited. From the 6th century, legends about him as a warrior 
saint became very popular and increasingly extravagant. The 
story of his rescuing a maiden from a dragon. which first appears 
in the late 12th century and was popularized by the 13th-century 
Golden Legend, may owe something to the fact that the classical 
legend of Perseus and Andromeda was localized at  Jaffa or Arsuf, 
not far from Lydda. This story is often represented in art,  and 
St. George is frequently depicted as a youth wearing knight's 
armour a i th  a scarlet cross. 

St. George has been known in England at least since the 8th 
century, but how he came to be looked on as its patron saint is 
not clear. Ko*doubt returning crusaders popularized his cult (he 
u a s  said to have been seen in vision helping the crusaders at  the 
siege of Antioch in 1098) ; but it is probable that he was not recog- 
nized as England's patron saint until King Edward 111 put the 
newly founded order of the Garter under his protection. He is 
one of the 14 auxiliary salnts, and his feast day in both the eastern 
and western churches is April 23. 

See H .  Delehaye, Les ltgendes grecques des saints militaires, pp. 45- 
76 (1909). (D. AR.) 

GEORGE I. (George Louis) (1660-1727), king of Great 
Britain and Ireland, born in 1660, was heir through his father, 
Ernest Augustus, to the hereditary lay bishopric of Osnabriick, 
and to the duchy of Calenberg, which formed one portion of the 
Hanoverian possessions of the house of Brunswick, while he 
secured the reversion of the other portion, the duchy of Celle or 
Zell, by his marriage (1682) with the heiress, his cousin Sophia 
Dorothea. The marriage was not a happy one. George Louis was 
a bad husband. Count Konigsmark-a handsome adventurer- 
seized the opportunity of paying court to the deserted wife. Con- 
jugal infidelity was held at  Hanover to be a privilege of the male 
sex. Count Konigsmark was assassinated. Sophia Dorothea was 
divorced in 1694, and remained in seclusion till her death in 
1726. The prince's mother was Sophia, the youngest daughter of 
Elizabeth (q .v . )  the daughter of James I .  of England. Sophia 
found herself, upon the death of the duke of Gloucester, the next 

Protestant heir after Anne. The  Act of Settlement in 1701 secured 
the inheritance to herself and her descendants. Being old and 
unambitious she rather permitted herself to  be burdened with the 
honour than thrust herself forward to meet it. Her  son George 
took a deeper interest in the matter. I n  his youth he had fought 
with determined courage in the wars of William 111. Succeeding 
to the electorate on his father's death in 1698, he had sent a 
welcome reinforcement of Hanoverians to  fight under Marlbor- 
ough a t  Blenheim. With prudent persistence he attached himself 
closely to the Whigs and to Marlborough, refusing Tory offers 
of an independent command, and receiving in return for his 
fidelity a guarantee by the Dutch of his succession t o  England in 
the  Barrier treaty of I 709. 

I n  1714 when Anne was growing old, and Bolingbroke and the 
more reckless Tories were coquetting with the son of James II., 
the Whigs invited George's only son, who was duke of Cam- 
bridge, t o  visit England in order t o  be on the spot in  case of 
need. Neither the elector nor his mother approved of a step 
which was likely to  alienate the queen, and which was specially 
distasteful to  himself, as  he was on very bad terms with his 
son. Yet they did not set themselves against the strong wish of 
the party to which they looked for support, and it  is possible 
that troubles would have arisen from any attempt t o  carry out 
the plan, if the deaths, first of the electress (June 8) and then 
of the queen (Aug. I ,  1714), had not laid open George's way to 
the succession without further effort of his own. 

George I. arrived in England when a great military struggle 
had come t o  an end. H e  had therefore no reason t o  call upon 
the nation t o  make great sacrifices. All that he  wanted was to  
secure for himself and his family a high position which he hardly 
knew how to occupy, to fill the pockets of his German attendants 
and his German mistresses, to  get away as  often as possible from 
the uncongenial islanders whose language he could not speak, and 
to use the strength of England to obtain petty advantages for his 
German principality. H e  attached himself entirely to the Whig 
party, though he refused to place himself a t  the disposal of i ts  
leaders. He gave his confidence, not to Somers and Wharton and 
Marlborough, but to  Stanhope and Townshend, the statesmen of 
the second rank. At first he seemed to be playing a dangerous 
game. The Tories, whom he rejected, were numerically superior 
to their adversaries, and were strong in the support of the country 
gentlemen and the country clergy. The strength of the Whigs 
lay in the towns and in the higher aristocracy. I n  1715 a Jacobite 
insurrection in the north, supported by the appearance of the 
Pretender, the son of James II., in Scotland, was suppressed, and 
its suppression not only gave to the Government a character of 
stability, but displayed its adversaries in an unfavourable light 
as  the disturbers of the peace. 

The policy of George I.'s reign is the policy of his ministers. 
Stanhope and Townshend from I 714 to I 71 7 were mainly occu- 
pied with the defence of the Hanoverian settlement. After the 
dismissal of the latter in 1717, Stanhope in conjunction with 
Sunderland took up a more decided Whig policy. The Occasional 
Conformity Act and the Schism Act were repealed in  1719. But 
the wish of the liberal Whigs to  modify if not to  repeal the Test 
Act remained unsatisfied. I n  the following year the bursting of 
the South Sea bubble, and the subsequent deaths of Stanhope in 
1721 and of Sunderland in 1722, cleared the way for the acces- 
sion to power of Sir Robert Walpole, to  whom and not to  the 
king was due the conciliatory policy which quieted Tory opposi- 
tion by abstaining from pushing Whig principles t o  their legitimate 
consequences. 

Nevertheless something of the honour due t o  Walpole must 
be reckoned to the king's credit. I t  is evident that a t  his acces- 
sion his decisions were by no means unimportant. The  royal 
authority was still able within certain limits to make its own terms. 
This support was so necessary to  the Whigs that they made no 
resistance when he threw aside their leaders on his arrival in  Eng- 
land. When by his personal intervention he dismissed Town- 
shend and appointed Sunderland, he had no such social and parlia- 
mentary combination to fear as that which almost mastered his 
great-grandson in his struggle for power. If such a combination 
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arose before the end of his reign it was owing more to  his omitting 
to fulfil the duties of his station than from the necessity of the 
case. As he could talk no English, and his ministers could talk 
no German, he absented himself from the meetings of the cabinet, 
and his frequent absences from England and his want of interest 
in English politics strengthened the cabinet in  its tendency to 
assert an independent position. 

Walpole a t  last by his skill in the management of parliament rose 
as  a subject into the almost royal position denoted by the name 
of prime minister. I n  connexion with Walpole the force of wealth 
and station established the Whig aristocracy in a point of van- 
tage from which it  was afterwards difficult to  dislodge them. Yet, 
though George had allowed the power which had been exercised 
by William and Anne to slip through his hands, it  was understood 
to the last that if he chose to exert himself he might cease to be 
a mere cipher in the conduct of affairs. As late as 1727 Boling- 
broke gained over one of the king's mistresses, the duchess of 
Kendal; and though her support of the fallen Jacobite took no 
effect, Walpole was not without fear that her reiterated entreaties 
would lead to his dismissal. The king's death in  a carriage on his 
way to Hangver, in the night of June 10-11 in the same year, 
put an end to these apprehensions. 

His only children were his successor George 11. and Sophia 
Dorothea (1687-1757), who married in 1706 Frederick William, 
crown prince (afterwards king) of Prussia. She was the mother 
of Frederick the Great. (S. R. G . ;  X.) 
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GEORGE 11. (George Augustus) (1683-1 760), king of Great 

Britain and Ireland, the only son of George I., was born in 1683. 
I n  1705 he married Wilhelmina Caroline of Anspach. In 1706 
he was created earl of Cambridge. I n  1708 he fought at Oude- 
narde. I t  was most unwillingly that, on his first journey to Han- 
over in 1716, George I., who was on bad terms with his son, ap- 
pointed the prince of Wales guardian of the realm during his 
absence. I n  1717 the existing ill-feeling ripened into an open 
breach. At the baptism of one of his children, the prince selected 
one godfather whilst the king persisted in selecting another. The 
young man spoke angrily, was ordered into arrest, and was sub- 
sequently commanded to leave St. James's and to be excluded 
from all court ceremonies. The prince took up  his residence at 
Leicester House, and did everything in his power to  support the 
opposition against his father's ministers. 

When therefore George I. died in 1727, it  was generally sup- 
posed that Walpole would be at  once dismissed. The first direc- 
tion of the new king was that Sir Spencer Compton would draw 
up the speech in which he was to  announce to the privy council 
his accession. Compton, not knowing how to set about his task, 
applied to  Walpole for aid. Queen Caroline took advantage of 
this evidence of incapacity, advocated Walpole's cause with her 
husband and procured his continuance in office. This curious 
scene was indicative of the course likely to  be taken by the new 
sovereign. His own mind was incapable of rising above the 
merest details of business. H e  made war in the spirit of a drill- 
sergeant, and he economized his income with the minute regu- 
larity of a clerk. A blunder of a master of the ceremonies in 
marshalling the attendants on a levee put him out of temper. He 
took the greatest pleasure in counting his money piece by piece, 
and he never forgot a date. H e  was above all things methodical 
and regular. "He seems," said one who knew him well. "to think 

his having done a thing to-day an unanswerable reason for his 
doing it to-morrow." 

Most men so utterly immersed in details would be very im- 
practicable to deal with. George 11. was exempt from this failing. 
He seemed to have an instinctive understanding that such and 
such persons were either wiser or even stronger than himself; 
and when he had once discovered that, he gave way with scarcely 
a struggle. Though in his domestic relations he was as loose a liver 
as his father, he was guided by the wise, unobtrusive counsels of 
his wife until her death in 1737, and when once he had recognized 
Walpole's superiority he was guided by the political sagacity of the 
great minister. I t  is difficult to exaggerate the importance of such 
a temper upon the development of the constitution. The apathy 
of the nation in all but the most exciting political questions, fos- 
tered by the calculated conservatism of Walpole, had thrown 
power into the hands of the great landowners. They maintained 
their authority by supporting a minister who was ready to make 
use of corruption, wherever corruption was likely to be useful, 
and who could veil over the baseness of the means which he em- 
ployed by his talents in debate and in finance. T o  shake off a 
combination so strong would not have been easy. George 11. 
submitted to it without a struggle. 

So strong indeed had the Whig aristocracy grown that it began 
to lose its cohesion. Walpole dismissed all who opposed him. 
An opposition formidable in talents was gradually formed. In 
its composite ranks were Tories and discontented Whigs, dis- 
carded official hacks hungry for the emoluments of office, and 
youthful purists who fancied that if Walpole were removed 
corruption would cease. Behind them was Bolingbroke, ex- 
cluded from parliament but suggesting every party move. In  
1737 the opposition acquired the support of Frederick, prince of 
Wales. His marriage in 1736 to Augusta of Saxony brought on a 
quarrel with his father. In  1737, just as the princess of Wales 
was about to give birth to her first child, she was hurried away 
by her husband from Hampton court to St. James's palace at  the 
imminent risk of her life, simply in order that the prince might 
show his spite to his father who had provided all necessary at- 
tendance at the former place. George ordered his son to quit 
St. James's, and to absent himself from court. Frederick in dis- 
grace gave the support of his name, and he had nothing else 
to give, to the opposition. Later in the year 1737, on Nov. 20, 
Queen Caroline died. In  1742 Walpole, weighed down by the un- 
popularity both of his reluctance to  engage in a war with Spain 
and of his supposed remissness in conducting the operations of 
that war, was driven from office. His successors formed a com- 
posite ministry in which Walpole's old colleagues and opponents 
were alike to be found. 

War  of t h e  A u s t r i a n  Succession.-The years which followed 
settled conclusively, a t  least for this reign, the constitutional 
question of the power of appointing ministers. The war between 
Spain and England had broken out in 1739. I n  1741 the death 
of the emperor Charles VI. brought on the War of the Austrian 
Succession. The position of George 11. as a Hanoverian prince 
drew him to the side of Maria Theresa through jealousy of the 
rising Prussian monarchy. Jealousy of France led England in 
the same direction, and in 1741 a subsidy of £300,000 was voted 
to Maria Theresa. The king himself went to Germany, and at- 
tempted to carry on the war according to his own notions. Those 
notions led him to regard the safety of Hanover as of far more 
importance than the wishes of England. Finding that a French 
army was ;about to march upon his German States, he concluded 
with France a treaty of neutrality for a year without consulting 
a single English minister. I n  England the news was received with 
feelings of disgust. The expenditure of English money and troops 
was to be thrown uselessly away as soon as it  appeared that 
Hanover was in the slightest danger. I n  1742 Walpole was no 
longer in office. Lord Wilmington, the nominal head of the min- 
istry, was a mere cipher. The ablest and most energetic of his 
colleagues, Lord Carteret (afterwards Granville), attached him- 
self specially to the king, and sought to maintain himself in power 
by his special favour and by brilliant achievements in diplomacy. 

In  part at least by Carteret's mediation the peace of Breslau 
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was signed, by which Maria Theresa ceded Silesia to  Frederick Memoirs o f  the Reign o f  George TI . ,  from his accession t o  the death of 
(July 28, r 7 4 2 ) .  Thus relieved on her northern frontier, she Ql~een  Caroline 2 vol. (ed. J .  W. Croker, 18~8 ,  new e d ,  3 vol. 1884) ; 

W. E. H. Lecky, A History of England i n  the eighteelzth century struck Out the west. Bavaria was Overrun by her (1878-90, new ed., 7 vol. 1892) ; J. MacCarthy, A Hzstory o f  tlze Four 
I n  the beginning of 1743 one French army was driven across the Georges 4 vol. (1884-1901, new ed., 2 vol. in St. Martin's Library, 
Rhine. On June 27th another French army was defeated by 1905) ; R. J. Lucas, George 11, and his Ministers (1910). 
George 11. a t  Dettingen. Victory brought elation to Maria The- GEORGE 1x1. ( G ~ ~ ~ ~ ~  william ~ ~ ~ d ~ ~ i ~ k ) ,  king of ~~~~t 
resa. Her war of defence was turned into a war of vengeance. Britain and Ireland, was born June 4 (New Style), 1738,  the so* 
Bavaria was to be annexed. The French frontier was to be driven of G~~~~~ 11.'~ eldest son ~ ~ ~ d ~ ~ i ~ k ,  prince of wales, and of 
back. George 11. and Carteret after some hesitation placed them- A ~ ~ ~ ~ ~ ~ ,  a princess of s ~ ~ ~ - G ~ ~ ~ ~ .  ~l~~~~ from birth he was 
selves on her side. Of the public opinion of the political classes in introduced to the ungainly squabbles that divided his father and 
England they took no thought. Hanoverian troops were indeed to  grandfather ; and Dr.  Ayscough, the tutor assigned to him a t  the 
be employed in the war, but they were to be taken into British age of six, was chiefly remarkable as an adherent of the opposition. 
pay. Collisions between British and Hanoverian officers were when  G~~~~~ was thirteen his father died; ~~~~~~~h was 
frequent. A storm arose against the preference shown to Han- dismissed, and the unfortunate boy's education became a matter of 
overian interests. After a brief struggle Carteret, now Lord Gran- acute political controversy, with the result that he had barely 
ville, was driven from office in 1744. time to become accustomed to one set of instructors before they 

Henry Pelham, who had become prime minister the year be- were changtd for another. In  later life the old king's recollection 
fore, thus saw himself established in power. BY the acceptance of his t ~ o  successive governors was that Harcourt, though well- 
of this ministry, the king acknowledged that the function of intentional, was wholly unfit for his job, while Waldegrave was a 
choosing a ministry and directing a policy had passed from his "depraved, worthless and though he had a kindly remem- 
hands. In I745 indeed he recalled Granville, but a few days were brance of his second episcopal preceptor, Thomas of Peterborough, 
sufficient to convince him of the futility of his attempt, and the and his sub-preceptor, Scott, he called Thomas's predecessor, 
effort to exclude Pitt a t  a later time proved equally fruitless. Hayter of Norwich, an "intriguing, unworthy man, more fitted to  

Opposition t o  Pitt.--Important as were the events of the re- be a jeSuit than an ~ ~ ~ l i ~ h  bishop," ~ h ~ ~ ~ h  his mother was 
mainder of the reign, therefore, they can hardly be grouped devoted to him, she was a foolish, ignorant woman, who once 
the name of George 11. The resistance to the invasion of the remarked that logic was odd studyw for children of her son's 
Young Pretender in 1745, the peace of Aix-la-Chapel1e in 174% condition. Unfortunately, too, she kept him almost isolated from 
the great war ministry of Pitt a t  the close of the reign, did not the world except for the remnants of the little Leicester House 
receive their impulse from him. He had indeed done his best to clique, such as ~~~~~t and ~ ~ b b  ~ ~ d i ~ ~ t ~ ~  and the ~~~l of 
exclude Pitt from office. He disliked him on account of his op- , h o  to  encourage ~ ~ ~ d ~ ~ i ~ k  in his futile intrigues against 
position in former years to  the sacrifices demanded by the Han- G~~~~~ 11. and his ministers. G~~~~~ is described in his youth as 
overian connection. When in 17 56 Pitt became secretary of State lethargic, an epithet which certainly cannot be applied to  him 
in the Devonshire administration, the king bore the yoke with when he became king; but a certain nvanity and obstinacy.' and 
difficulty. Early in the next year he complained of Pitt's long a tendency to  let "his anger be turned into sulkinessn to  
speeches as being above his comprehension, and on April 5,  I i j ' i t  "behave like a child," which Lady Sarah Lennox noted as traits in 
he dismissed him, only to take him back shortly after, when Pitt, his character, remained and are confirmed by his own 
coalescing with Newcastle, became master of the situation. to George Rose in 1804 that "his memory being a good one . . . 

Before Pitt's dismissal George 11. had for Once an opportunity what he did not forget he could not forgive," a point he illustrated 
of c lacing himself on the popular side, though, as was the case by his grim declaration that he would not admit Fox to his 
of his grandson during the American war, it was when the popu- councils, ueven a t  the hazard of civil l-his reserved and 
lar side happened to be in the wrong. In  the true spirit of a authoritative disposition was much encouraged by the training he 
martinet, he wished to see Admiral Byng executed. Pitt urged received at his court, where ~ ~ l i ~ ~ b ~ ~ k ~ ' ~  "patriot K ~ ~ ~ v  
the wish of the House of Commons to have him pardoned. "Sir," was laid down as the guide for his conception of royal duties; 
replied the king, ''you have taught me to look the sense while the constantly whispered injunction of his mother, "George, 
my subjects in another place than in the House of Commons." be a king," in contrast to his gradfather's dependence on a Whig 
When George 11. died in 1760, he left behind him a settled under- oligarchy, was allowed to  sink into his mind, 
standing that the monarchy was one of the least of the forces by His first actions on being called to the throne on the death of 
which the policy of the country was directed. To this end he had G~~~~~ 11, (act, 2 5 ,  1760)  showed his determination to -be a 
contributed much by his disregard of English opinion in 1743; king." Dismissing Pitt, who had come to announce his accession, 
but it may fairly be added that, but for his readiness to give way to ,wait his pleasure, he consulted none of his ministers on the 
to irresistible adversaries, the struggle might have been far more speech he addressed to the council, but only ~ ~ t ~ .  pi t t  had then 
bitter and severe than it was. been gloriously conducting the Seven Years' War since I ;  j6. but 

Of the connection between Hanover and England in this reign there was as yet no prospect of peace. George III . ,  however, had 
remain mbre pleasant than the realized that, as long as Pitt, supported by the Whig oligarchy, was 

records of parliamentary and ministerial intrigues. biith the directing a successful war, it would be impossible for  the king to 
support of George II., amidst the derision of the English fashion- obtain control over the machinery of government; accordingly 
able world, the ~ a n o v e r i a n  Handel produced in England those from the outset he proclaimed his intention to bring to an end 
masterpieces which have given delight to millions, whilst the what he termed a "bloody and expensive on piti's vehement 
foundation of the University of Gottiwen by the same king expostulations this phrase was toned down in the printed version opened a door through which English political ideas afterwards to  expensive, but just and necessary and a promise made 
penetrated into Germany. to consider the interests of the allies, notably Frederick the Great; 

George 11. had three sons, Frederick Louis (1707-51);  George but the king's resolution was not thereby shaken. Bute was very 
William (1717-18) ; and William Augustus, duke of Cumberland soon substituted for Holderness, Pitt's docile fellow-secretary, and 
(1721-65) ;  and five daughters, Anne (1709- j9) ,  married to  encouraged those members of the cabinet who were outraged by  
William, ~ r i n c e  of Orange, 1734;  Amelia Sophia IZleonora (1i11- Pitt's supercilious method of treating them as nonentities but who 
1 7 8 6 ) ;  Elizabeth Caroline (1713-1757);  Mary (1723-72), mar- till then had been too timid to combine against him. Thus the 
ried to ~rederick,  landgrave of Hesse-Cassel, 1740; Louisa (1724- great minister's resignation was brought about when he failed t o  
I 7 5 1 ) ,  married to Frederick V., king of Denmark, I 743. persuade his colleagues to declare war on Spain in  1761.  

(S. R .  G ) But the king's greatest stroke was in forcing Newcastle t o  
BmL1OGR*p~y-See Stanhopel History ' f  fr o m  the resign a few months later; for Newcastle was the arch-schemer of Peace of Utrecht to the Peace of Versailles vol. I .  ( 7  vol. 1836-54 

Srd ed,, rev,, 1853-54) ; Horace Walpole, ~~~~i~~ o f  the ~~i~~ o f  ~i~~ Whig majorities, powerful from his control over elections and over 
George I I .  (ed. Lord Holland 1866. and ed. rev., 1847) ; Lord Hervey, all the patronage necessary to keep electors and members of 
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parliament contented. With the fall of Newcastle the king took 
into his own hands all the Treasury patronage, and showed that 
he meant to be master by turning out some of the greatest Whig 
lords from their offices in the household or from their lord- 
lieutenancies in the counties. Negotiations for peace were energet- 
ically pushed on by Bute, who succeeded Newcastle at  the 
Treasury, and when the Preliminaries of Paris were ready for sub- 
mission to parliament, a favourable majority was ensured by the 
ruthless determination of the king's agent, Henry Fox, who not 
only bribed existing members profusely, but secured future ma- 
jorities in the constituencies by a further holocaust of great Whig 
office holders and by turning out the humblest official voters, such 
as tide-waiters and other Treasury satellites. At the end of Decem- 
ber 1762 the king's victory was made patent to  all by a majority 
of 319 for the Preliminaries, and the Princess of Wales was able 
to exclaim, "Now my son is king of England!" For the next twenty 
years of his reign he could summon or dismiss his ministries almost 
a t  pleasure. 

But though George 111. had thus early in his reign obtained con- 
trol over the government, he had by no means succeeded in ob- 
taining the affection of his people. In  his first speech to parliament 
he had made a bid for this affection by his boast, "Born and bred 
in this country, I glory in the name of Briton," in pointed allu- 
sion to the German upbringing of his two predecessors; but 
unfortunately the appeal fell flat, largely owing to the use of the 
word Briton instead of English, a t  the presumed suggestion of 
Bute, whose unpopularity was enhanced by his Scottish national- 
ity. Nor was his marriage in 1761 of a nature to awaken any 
romantic enthusiasm. In  the early days of his reign he had been 
much attracted by the beauty and unconventional charm of Fox's 
niece, Lady Sarah Lennox, and had even made a clumsy attempt 
a t  a proposal of marriage to her; but the influence of his sur- 
roundings, aghast a t  the prospect of his marriage with a subject, 
allied too to a powerful Whig clique, overcame his incipient pas- 
sion, and he chose as  his wife Charlotte of Mecklenburg, consoling 
Lady Sarah by assigning to her the post of bridesmaid. Queen 
Charlotte, though a lady of no special beauty or charm, made an 
excellent wife for the king, for both shared a taste for homely 
domesticity, which, though a subject of derision in court circles, 
eventually proved one of the chief sources of their people's affec- 
tions. But for the time being any natural inclination to rejoice 
a t  the marriage was overshadowed by the king's partiality to the 
unpopular Scotsman, Bute, and by the dismissal of the national 
hero, Pitt, who, it  was noted, was shortly afterwards greeted with 
frenzied enthusiasm in the City, while the king was received with 
marked coldness. This unpopularity was expressed with cold, al- 
most malignant insolence by Wilkes in his famous No. 45 of the 
North Briton (April 23, I 763). The king felt himself insulted by 
comments on his speech to parliament, which, Wilkes maintained 
as we should now, were constitutionally applicable only to min- 
isters; and for the next seven years devoted himself with remark- 
able pertinacity to  securing Wilkes's exclusion from parliament, 
browbeating ministers and influencing private members to carry 
out the vendetta against him. 

By 1763 King George 111. had recovered for the throne a 
good deal of the power and influence which had nominally been 
left to  it  by the Revolution, but which had largely lapsed during 
the reigns of the first two Georges. Constitutionally the king could 
choose and direct his own ministers, subject of course t o  the power 
left to  parliament to  force their dismissal if they failed to obtain 
the support of the majority to  the king's policy. But now that 
the king had wrested from the Whigs the means of influencing 
electors and members of the unrepresentative House of Commons, 
he was comparatively untrammelled by parliament. I t  is true that 
the old parliamentary groups, from which he had to make his 
choice of ministers, remained: but by his power of patronage he 
was able in every group to secure a section of personal adherents, 
always ready to vote for the king's measures even against their 
own party and hence soon known collectively as "king's friends." 
But even so there was always a danger that a minister of deter- 
mination and pronounced views might run counter to  the king's 
wishes; so George 111. took the additional precaution of having 

always a familiar, changed from time to time, either in  the cabinet 
or on its outer fringes, who should report confidentially on the 
attitude of his colleagues and generally act as the king's spy. 
Egmont is perhaps the first who emerged in this character; and 
foi- short periods Hertford and Rochford seem to have played a 
similar part. But Northington was the most efficient of these ad- 
juncts, especially in breaking up  the first Rockingham adminis- 
tration; until finally the king found the ideal man in North, the 
prime minister himself. Such, in short, was the system by which 
the king tried to establish his personal rule as the Patriot King, 
on whom, as Bolingbroke lyrically exclaimed, "the eyes of a whole 
people are fixed, filled with admiration and glowing with affection." 
He was to decide on all measures, his ministers were to be chosen, 
not from one party, but each according to his fitness for the post 
he occupied, in the duties of which he was to be responsible to the 
king alone: in fact, when the system was at its zenith during 
North's ministry, the cabinet met as a body only when the king 
summoned it to  consider some report of one of his ministers on 
which he desired further advice. 

But the system was not perfected in a day. I n  spite of all 
precautions the right ministers to carry it  out were not easy to 
find. Bute, whom the king afterwards described as "deficient in 
political firmness," resigned immediately after the Treaty of 
Paris (1763), and George Grenville was tried. But he and his 
allies, the Bedfords, had not learned the lesson and still attempted 
to lecture and browbeat the king, as if they were the masters, as in 
the old days of the Whig supremacy. So Grenville had to go 
(1765)-not, however, before he had passed the Stamp Act with 
the king's full approbation-and was succeeded by Rockingham 
and his party of remnants from the glorious days of Newcastle. 
Such a ministry was obviously not what the king wanted, was only 
tolerable for the moment as a means of escape from Grenville, 
and was intrigued against by the king almost from the start. 

When the Rockingham ministry had been sufficiently sapped by 
Northington, George was able to turn to the one man whom he 
expected to share his views about a non-party ministry. Pitt in- 
deed had always declared for "measures, not men," and was 
supremely indifferent to the claims of party when it  was a question 
of national policy, so that superficially there appeared to be the 
elements of agreement between the two, especially when Pitt 
formed his ministry (1766) from men of all parties without dis- 
tinction. No doubt had Chatham, as he had become, retained his 
faculties and been able to  guide the ministry, he, not the king, 
would have settled its policy, for he was not apt to take his orders 
from anyone. But, after his virtual retirement within a few 
months, the ministry he had formed to carry out his own policy 
proved to be exactly the one best suited to carry out the king's 
system of government. When by 1770 Chatham, Shelburne, Graf- 
ton and Camden had all resigned and Lord North was promoted 
to the Treasury, the king at  last had a ministry in which all the 
members, and above all their chief North, took their orders 
directly from him. Not only the general policy but the minutest 
details of administration were conveyed in the king's daily letters 
to North and other ministers. For the succeeding twelve years, 
therefore, the policy of the country was essentially that of the 
king. 

Not only was the king the director of the national policy during 
the war with America ( I  776-83), but there is little doubt that he 
had the country on his side in that policy. George 111. stood for 
the principle that Parliament, under his guidance, had the right to 
legislate for the colonies, and though Chatham might quite fairly 
insist on the distinction between general legislation applicable to 
the whole empire as within the purview of the imperial parliament 
and legislation affecting only the colonies, on which they had a 
clear right to decide through their own representatives, and Burke 
point to the calamitous consequences of alienating America, 
such distinctions or appeals left cold the bulk of the population 
of England, who felt that the colonies were ungrateful children, 
ready to profit from the security our arms had gained for them, 
but unwilling to pay the price. I t  was not indeed the merits of 
the war in which the king was the prime mover that finally dis- 
gusted the country, but the series of calamities which marked its 
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progress. For  these the king's system of government was chiefly 
responsible. He himself did all that such a man could do. He 
supervised the general policy and even more meticulously the 
details of administration. As is made abundantly clear in his 
published correspondence1, the king delighted in taking re- 
sponsibility upon his own shoulders. He practically assumes the 
duty of leader of the House by his constant and detailed directions 
to North as to the conduct of business, he thinks no labour too 
great in inspecting troops or dockyards, in settling how regiments 
are to be raised, foreign mercenaries to be hired or naval expedi- 
tions to be equipped and, incidentally, devotes quite as much care 
to deciding how, on a journey to Portsmouth, his equerries and 
other attendants are to travel and what horses and carriages are to 
be taken from the royal stables. He certainly did not want 
courage, either physical or moral, as he showed throughout his 
life. "Let not this check dismay You," he wrote to Grafton, "in 
this World these things will happen, therefore rest assured that it  
will if possible stimulate me to act with greater vigour": as is 
well known, during the Gordon riots he and his old enemy Rilkes 
seem to have been the only people who did not lose their heads: 
when poor North moaned to him about the expense of the war he 
rebukes him for "weighing such events in the Scale of a Trades- 
man behind his Counter": he tells Sandwich that "the English 
Lion when roused has not only his wonted resolution but has added 
the swiftness of the Race Horse": and when there is some diffi- 
culty about Howe accepting the American command he writes to 
poor North, "Before I get to dinner I just take up my pen to 
acquaint You that things are very far from desperate, that if no 
one will interfere I do not despair of bringing things to rights 
. . . therefore rest satisfied till You hear more from Me." 

But the trouble was that, though in some respects a shrewd 
judge of men when he was not crossed, George 111. had not the 
eagle eye of a Chatham in planning and supervising a campaign, 
and still less the ability to make lesser men carry out his bidding. 
And owing to his calculated aversion to really able men who 
would undertake responsibility, he had to rely on ministers like 
Lord George Germain, incompetent and quarrelsome, odious too 
for his behaviour a t  Minden, North, a timorous soul, Sandwich, 
an evil liver, as the king himself admitted. Scandals in his own 
family, which led to the Royal Marriages Act of 1770, and his 
patent inability to  control the excesses of his graceless heir did not 
add to the king's popularity, and cast doubts on his competence. 
Above all, his extravagant methods of securing a complacent par- 
liament by the distribution of sinecures and even direct money 
bribes were at  last beginning to awaken alarm Debts amounting 
to over F~,ooo,ooo on his ample civil List, which had to be paid 
by the nation while engaged in this "bloody and expensive" war, 
and the wasteful extravagance of the royal household under a king 
notoriously parsimonious were rightly attributed to the unavowed 
exercise of "influence," and tended to unite opposition in the 
country and even in the House, in a way that Wilkes, the Amer- 
ican war and Junius's gross attack on the king had all failed to do. 
Finally in 1780 the hitherto docile House of Commons accepted 
Dunning's motion that "the power of the Crown has increased, is 
increasing and ought to be diminished": a resolution that George 
111. attributed merely to a few "factious Leaders and ruined men," 
who wished to overturn "this excellent Constitution . . . the 
most beautiful Combination that ever was framed." 

But two years later, when England, with almost all Europe 
against her, was forced, after Yorktown, to give up the struggle in 
America, George at  last realized that his attempt to govern on the 
lines of the "Patriot King" had finally failed. So fully was he 
aware of this that on two separate occasions he seriously contem- 
plated abdication; and on both occasions drew up messages to 
announce his decision to Parliament. The first occasion was in 
1782, when he was forced to take a Rockingham ministry after 
North's fall, the second when, on the defeat of Shelburne (1783), 
he saw no alternative to the hated Fox-North coalition. These 
draft messages are drawn up with a dignity of language all the 
more strik~ng as they are a complete admission of failure. He 

iCorrespondence of George III .  from 1760 t o  1783 edited by  Hon. 
Sir John Fortesr~~e, 6 vols., 1927-28. 

emphasizes his scrupulous respect for the "Rights of Parliament," 
a perfectly true claim, since in normal times its composition gave 
him complete control over it. His more detailed reasons set for th 
in the drafts of 1783 give the best exposition of his principles of 
government and incidentally suggest the reasons for their ultimate 
failure. His "pleasing hope," he declares to have been that, "He 
might have proved the happy Instrument of conciliating all Par- 
ties, and thus collecting to the Service of the State, the most able 
Persons this Nation produced. . . . This Patriotic Endeavour has 
proved unsuccessful, by the Obstinacy of a Powerful Combination 
that has long manifested a resolution of not entering into Public 
Service, unless the whole Executive management of affairs is 
thrown entirely into their hands." I n  other words George 111. 
was beaten by the demand for full responsibility of the people's 
representatives for the executive as well as the legislative func- 
tions of government. 

The year 1783, therefore, marks a clear epoch, not only in  the 
reign of George III . ,  but also in our constitutional history. I t  
is perfectly true that the king did not in a day give u p  his in- 
grained ambition "to be a king," and that there are many instances 
after the date of his draft abdication in 1783 of successful a t-  
tempts by him to influence the government. H e  took an active 
part in securing the rejection of Fox's India Bill in 1783 and in 
dismissing the Coalition; and the Parliamentary Papers of John 
Robinson (Camden Series, 1922) afford conclusive evidence that 
Pitt's victory a t  the polls in 1784 was largely due to  the active 
interference of the king in the elections. Pitt's resignation in 
March 1801 was entirely due to the king's refusal to  agree to his 
minister's policy of conciliation to  the Catholics; his refusal to  
admit Fox into Pitt's reconstituted ministry of 1804 was decisive. 
Although he admitted Fox into the ministry of All the Talents in 
1806 and even went so far  as to  tell him that "I have no desire to  
look back upon old grievances, and you may rest assured that 
I never shall remind you of them," yet when, after Fox's death, 
the ministry wished to allow Roman Catholics to join the army, 
he not only flatly refused, but forced their resignation by demand- 
ing a written assurance that they would never again bring up  the 
Catholic question in any form. All this is true, just as  it is true 
that George IV. and William IV. and even Victoria and Edward 
VII .  still could exercise a certain amount of personal influence in 
the composition of a ministry or on the execution of its measures. 
But largely owing to the long ministry of Pitt, who, no more than 
his father, was one to take directions from a king or anyone else 
as to the policy he thought good, the growth of the cabinet's and 
still more of a strong prime minister's independence became an 
established understanding of the constitution. I t  is t o  be remem- 
bered too that the unwillingness of Pitt  and other ministers to  op- 
pose a strong prejudice of the king, such as that against the 
Catholic claims or against Fox, was almost entirely due t o  the fear 
of inducing another bout of insanity in their master and not to  
any concession to the king's view of his own powers. 

As early as 1765 there appeared symptoms of insanity in the 
king during a comparatively trivial illness, but they soon passed 
off. In  October 1788, however, his madness was unmistakable. 
H e  became violent and a danger even to those who loved him best, 
and had to be put under restraint. Unfortunately he was a t  first 
put under the care of ignorant doctors, whose only idea of treating 
madness was by means of a strait waistcoat and even more brutal 
measures. At last he came under the charge of Dr.  Willis, who 
had introduced a new method of soothing and persuasive treat- 
ment. Even more pathetic were the political squabbles that 
ensued over the Regency Bill. The obvious regent was the Prince 
of Wales, but, as he was a bitter opponent of the king and conse- 
quently an ally of Fox and all the disappointed Whigs, Pitt  nat- 
urally thought that his powers during the king's temporary illness 
should be limited. Feeling grew very bitter on the subject, the 
doctors were dragged into the dispute, and the Prince's ribaldry 
about his unfortunate father became a public scandal. Fortunately 
under Willis's treatment the king recovered by March 1789, and 
the contentious Regency Bill was dropped. Again in  the first 
half of 1801 he had bouts of madness under the excitement of the 
Catholic question and again in 1804 and 1810; in 1811 after the 
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death of his favourite daughter, Amelia, his insanity became per- 
manent, a Regency Bill was passed, and the old king remained in 
seclusion, blind as well as mad, till his death on Jan. 29, 1820. 

During the first twenty-three years of his reign, when he was at- 
tempting t o  revive personal government, George 111. enjoyed 
little of his people's affection. The dynasty had never yet achieved 
popularity, and George 111.) in spite of the bright hopes with 
which he ascended the throne, had done very little to  win it for 
himself. At first he was overshadowed by the popular hero, Pitt, 
and his predilection for the Scotsman Bute did not help him. Few 
stories likely to  endear him with the people radiated from the 
court, for he hardly saw any even of his ministers except on busi- 
ness or a t  formal levees, and for choice lived frugally in the dull 
seclusion of his domestic circle. His devotion to public business 
took no romantic turn, for he rarely captivated his people by such 
appeals as Pitt's in the Seven Years' War, and his industry was 
rather that of a clerk than of a great statesman. So immersed was 
he in the routine duties of his office that until 1788, when he went 
to  drink the waters a t  Cheltenham, he had never, according to 
Wraxall, stirred further from London than the Nore, Coxe Heath, 
Oxford and Portsmouth. But, paradoxically, when he was no 
longer the real master in the state his popularity increased enor- 
mously. The first strong demonstration of this new popularity 
was on his recovery from his illness in 1789, partly no doubt from 
sympathy with his affliction, partly in indignation a t  his son's 
and his friends' hardly concealed hope that he would not recover. 
After that his popularity never waned. His sturdy conservatism- 
"I will have no innovations in my time," as he said to  Eldon- 
and even his narrow obstinacy in the American War and in resist- 
ing Catholic claims; still more his determination to fight on 
against the French regardless of defeats and desertions by allies, 
struck a sympathetic chord in the hearts of his subjects. And 
as  he became better known, with his little trick of repetition and 
his "What? What?" a t  the end of every sentence, especially during 
his visits to Weymouth, where he talked unceasingly and shrewdly, 
if not always cleverly, with all and sundry about their homely 
concerns, their apple-dumplings and so on, he won the love of his 
countrymen as "farmer George," one of themselves, with the 
same tastes, though a king, as the country folk with whom he 
loved to gossip; in fact, as LVraxall observed, by the end of his 
reign "his virtues had obtained for him a higher place in our 
esteem than any prince has occupied since the conquest." 

Viewing him from a greater distance of time, we can say of 
him that few kings have shown greater courage, both moral and 
physical, in accepting responsibility or affronting actual danger- 
"he could not bear," he once said, "that any of his family should 
want courage." \Vith little appreciation of beauty he preferred 
West to Reynolds, thought little of Shakespeare's "sad stuff," and 
had "no taste for what was called the fine, wild, beauties of nature; 
he did not like mountains and other romantic scenes, of which he 
sometimes heard much"; still he had a good taste in music and 
was a generous and interested patron of science and learning- 
for is it not to him that we owe the nucleus of the British iLIuseum 
Library? Though almost malignant in his vendettas against greater 
men such as Chatham who had crossed his purposes, yet when he 
had accepted defeat he could be a generous loser, as in his remark 
to Fox already quoted and in his speech to Adams, the first envoy 
to St. James's from the United States:-('I will be very frank with 
you. I was the last to consent to the separation: but the separa- 
tion having been made and having become inevitable, I have 
always said, as  I say now, that I would be the first to  meet the 
friendship of the United States as an independent power." Lastly, 
not the least service he rendered the country was the homely do- 
mesticity, even the dullness of his life. Thereby he set a standard 
of faithful troth in the relations of private life, which was new at  
any rate in the court circles of England and which has survived 
even the Regency to become almost a commonplace of modern 
English life. ( S e e  genealogical table in article ENGLISH HISTORY.) 

B I B L I O G R A P H Y . - C O ~ ~ ~ S ~ O ~ ~ ~ ~ C ~  of George 111. from 1760 to 1783 
(ed. Fortescue) 6 vols., 1927-28; this contains, inter alia, the king's 
letters in Corr. o f  ' ~ e o .  I I I ,  w i th  Lord North (ed. Donne) a vols. 
1867, but the latter book has useful notes. Geo. Rose, Diaries & Corr. 
z vols. 1860, has some illuminating talks with the king. Most of the 

Memoirs and Correspondence of the latter half of the 18th century 
have information about Geo. 111. The Histories of England by J. 
Adolphus (1803, etc.) & W. N. Massey (4 vols., 1855-63) have first 
hand stories. J. H. Jesse, Memoirs of Life & Reign of Geo. III., 3 vols., 
1867, may also be consulted. L. Melville, Farmer George, 2 vols., 
1907, and B. Willson, Geo. I I I .  as man,  monarch and statbsman, 1907, 
are more recent compilations about him. (B. WI.) 
GEORGE IV. [George Augustus Frederick] (1762-IS~O), 

king of Great Britain and Ireland, eldest son of George III., was 
born at St. James's Palace, London, on Aug. 12, 1762. H e  was 
naturally gifted, was well taught in the classics, learnt to  speak 
French, Italian and German fluently, and had considerable taste 
for music and the arts; and in person he was remarkably hand- 
some. His tutor, Bishop Richard Hurd, said of him when 15 years 
old that he would be "either the most polished gentleman or the 
most accomplished blackguard in Europe-possibly both." Re- 
action from the strict and parsimonious style of his parents' do- 
mestic life had its natural effect in plunging the young prince of 
\Vales, flattered and courted as he was, into a whirl of pleasure- 
seeking. At the outset his disposition was brilliant and generous, 
but it was essentially unstable, and he started even before he 
came of age on a career of dissipation which in later years became 
wholly profligate. He had an early amour with the actress Mary 
("Perdita") Robinson, and in the selection of his friends he 
opposed and annoyed the king, with whom he soon became (and 
always remained) on the worst of terms, by associating himself 
with Fox and Sheridan and the LVhig party, JVhen in 1783 he 
came of age, a compromise between the coalition ministry and 
the king secured him an income of L50,ooo from the Civil List, 
and £60,000 was voted by parliament to pay his debts and start 
his separate establishment at  Carlton House. There, under the 
auspices of Fox and Seorgiana, auchess of Devonshire, he posed 
as a patron of Whig politics arid a leader in all the licence and 
luxury of gay society-the "First gentleman of Europe," as his 
flatterers described him as years went on. And a t  this early age 
he fell seriously in love with Mrs. Fitzherbert. 

His connection with this lady was for some time the one re- 
deeming and restraining factor in his life. Mary Anne (or as she 
always called herself, Maria) Fitzherbert (1756-1837) was the 
granddaughter of Sir John Smythe, Bart., of Acton Burnell Park, 
Shropshire, and came of an old Roman Catholic family. Her sec- 
ond husband, Thomas Fitzherbert, died in 1781, leaving his widow 
xith a comfortable fortune. She became a prominent figure in 
London society, and the young prince wooed her with all the 
ardour of a violent passion. The Act of Settlement (1689) en- 
tailed his forfeiture of the succession if he married a Roman 
Catholic, apart from the fact that the Royal Marriage Act of 
1 7 7 2  made any marriage illegal without the king's consent. which 
was out of the question. They were secretly married by the Rev. 
R. Burt, a clergyman of the Church of England, on Dec. I j, 1785. 
There is no doubt as to Mrs. Fitzherbert's belief, supported by 
ecclesiastical considerations, in her correct and binding, though 
admittedly illegal, relationship to the prince as his canonical wife; 
and their relationship was treated by their intimates on the foot- 
ing of a morganatic marriage. The position neveftheless was 
inevitably a false one; Mrs. Fitzherbert had promised not to pub- 
lish the evidence of the marriage (which, according to a strict 
interpretation of the Act of Settlement might have barred suc- 
cession to the crown), and the rumours which soon got about led 
the prince to allow it to be disavowed by his political friends. He 
became heavily involved in debt, and as the king would not assist 
him, shut up Carlton House, and went to live with Mrs. Fitz- 
herbert a t  Brighton. In I 787 a proposal was brought before the 
House of Commons by Alderman Kewnham for a grant in relief 
of his embarrassments. I t  was on this occasion that Fox publicly 
declared in the House of Commons, as on the prince's own author- 
ity, in answer to allusions to the marriage. that the story was a 
malicious falsehood. A little later Sheridan, in deference to  Mrs. 
Fitzherbert's pressure and to the prince's own compunction, made 
a speech guardedly modifying Fox's statement; but though in 
private the denial was understood, it effected its object, the House 
voting a grant of f221,ooo to the prince and the king adding 
f ~o,ooo  to his income; and Mrs. Fitzherbert. who at  first thought 
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of severing her connection with the prince, forgave him. Their 
union-there was no child of the marriage-was brutally broken 
off in June 1794 by the prince, when further pressure of debts 
(and the influence of a new Egeria in Lady Jersey) made him 
contemplate his official marriage with princess Caroline; in 1800, 
however, it was renewed, after urgent pleading on the prince's 
part, and after Mrs. Fitzherbert had obtained a formal decision 
from the pope pronouncing her to be his wife, and sanctioning her 
taking him back; her influence over him continued till shortly 
before the prince became regent, when his relations with Lady 
Hertford brought about a final separation. For the best years 
of his life he had at  least had in Mrs. Fitzherbert the nearest 
approach to a real wife, and this was fully recognized by the royal 
family1. But his dissolute nature was entirely selfish, and his 
various liaisons ended in the dominance of Lady Conyngham, the 
"Lady Steward" of his household, from 1821 till his death. 

In  1788 his father's first attack of insanity made the prince's 
position in the State one of peculiar importance. Fox maintained 
and Pitt denied that the prince of Wales, as the heir-apparent, 
had a right to assume the regency independently of any parlia- 
mentary vote. Pitt, with the support of both Houses, proposed 
to confer upon him the regency with certain restrictions. The 
recovery of the king in Feb. 1789 put an end, however, to the 
prince's hopes. I n  1794 the prince consented to a marriage with 
a German Protestant princess, because his father would not pay 
his debts on any other terms, and his cousin, Princess Caroline of 
Brunswick, was brought over from Germany and married to him 
in 1795 Her behaviour was light and flippant, and he was brutal 
and unloving. The ill-assorted pair soon parted, and soon after 
the birth of their only child, the princess Charlotte, they were 
formally separated. With great unwillingness the House of 
Commons voted fresh sums of money to pay the prince's debts. 

In 1811 he a t  last became prince regent in consequence of his 
father's definite insanity. H e  had always lived in close connection 
with the Whig opposition, and he now empowered Lord Gren- 
vilje to form a ministry. There soon arose differences of opinion 
betaeen them on the answer to be returned to the address of the 
Houses, and the prince regent then informed the prime minister, 
Mr Perceval, that he should continue the existing ministry in 
office. The ground alleged by him for this desertion of his friends 
was the fear lest his father's recovery might be rendered im- 
possible if he should come to hear of the advent of the opposition 
to power. Lord it7ellesley's resignation in Feb. 1812 made the 
reconstruction of the ministry inevitable. As there was no longer 
any hope of the king's recovery, the former objection to a Whig 
administration no longer existed. Instead of taking the course of 
inviting the Whigs to take office, he asked them to join the existing 
administration. The Whig leaders, however, refused to join, on 
the ground that the question of the Catholic disabilities was too 
important to be shelved, and that their difference of opinion with 
Mr. Perceval was too glaring to be ignored. The prince regent 
was excessively angry, and continued Perceval in office till that 
minister's assassination on May 11, when he was succeeded by 
Lord Liverpool, after a negotiation in which the proposition of 
entering the cabinet was again made to the Whigs and rejected 
by them. In  the military glories of the following years the prince 
regent had no share. When the allied sovereigns visited England 

'Mrs. Fitzherbert herself, after her final separation from the prince, 
with an annuity of £6,000 a year, lived an honoured and more or less 
retired life mainly at Brighton. There she died in 1837. LVilliam IV. 
on his accession offered to create her a duchess, but she declined; she 
accepted, however, his permission to put her servants in royal livery. 
The actual existence of a marriage tie and the documentary evidence 
of her rights were not definitely established for many years; but in 
1905 a sealed packet, deposited at Coutts's bank in 1833, was at length 
opened by royal permission and the marriage certificate and other 
conclusive proofs therein contained were published in W. H. Wilkins's 
Mrs. Fitzherbert and George ZV. In 1796 the prince had made a 
remarkable will in Mrs. Fitzherbert's favour, which he gave her in 
1799, and it is included among these documents (now in the private 
archives at  Windsor). In this he speaks of her emphatically through- 
out as "my wife." I t  also contained directions that at his death a 
locket with her miniature, which he always wore, should be interred 
with him; and Mrs. Fitzherbert was privately assured, on the duke of 
Wellington's authority, that when the king was buried at Windsor the 
miniature was on his breast. 

in 1814, he played the part of host to  perfection. So great was 
his unpopularity a t  home that hisses were heard in the streets 
as he accompanied his guests into the city. In  1817 the windows 
of the prince regent's carriage were broken as he was on his way 
to open parliament. 

The death of George 111. on Jan. 29, 1820, gave to his son the 
title of king without altering the position which he had now held 
for nine years. The relations between the new king and his wife 
unavoidably became the subject of public discussion. I n  1806 
a charge against the princess of having given birth to  an illegiti- 
mate child had been conclusively disproved, and the old king had 
consequently refused to withdraw her daughter, the princess 
Charlotte, from her custody. I n  the regency the prince was able 
to interfere, and prohibited his wife from seeing her daughter 
more than once a fortnight. On this, in 1813, the princess ad- 
dressed to her husband a letter setting forth her complaints, and 
receiving no answer published it in the Morning Clzronicle. The 
prince regent then referred the letter, together with all papers 
relating to the inquiry of 1806, to  a body of 23  privy councillors 
for a n  opinion whether it  was fit that the restrictions on the 
intercourse between the princess Charlotte and her mother should 
continue in force. All except two answered as the regent wished 
them to answer. But the general public leaned towards the wife 
of a notorious profligate. Addresses of sympathy were sent up t o  
the princess from the city of London and other public bodies. 

The discord again broke out in 1814 in consequence of the ex- 
clusion of the princess from court during the visit of the allied 
sovereigns. In  August in that year she left England, and after a 
little time took up her abode in Italy. The accession of George 
IV. brought matters to  a crisis. He ordered that no prayer for his 
wife as queen should be admitted into the Prayer Book. On 
June 7 she arrived in London. Before she left the continent she 
had been informed that proceedings would be taken against her 
for adultery if she landed in England. Two years before, in  1818, 
commissioners had been sent to Milan to investigate charges 
against her, and their report, laid before the cabinetl i n  1819, 
was made the basis of the prosecution. On the day on which she 
arrived in London a message was laid before both Houses recom- 
mending the criminating evidence to parliament. A secret com- 
mittee in the House of Lords after considering this evidence 
brought in a report on which the prime minister founded a Bill 
of Pains and Penalties to  divorce the queen and to deprive her of 
her royal title. The bill passed the three readings with diminished 
majorities, and when on the third reading it  obtained only a 
majority of nine, it was abandoned by the Government. The 
king's unpopularity, great as it had been before, was now greater 
than ever. I n  the following year (1821) Caroline attempted t o  
force her way into Westminster Abbey to take her place a t  the 
coronation. On this occasion popular support failed her; and her 
death in August relieved the king from further annoyance. 

Immediately after the death of the queen, the king set out for 
Ireland. His good reception in Dublin encouraged him t o  attempt 
a visit to Edinburgh in the following year (Aug. 1822). Since 
Charles 11. had come to play the sorry part of a covenanting king 
in 1650 no sovereign of the country had set foot on Scottish soil. 
Sir Walter Scott took the leading part in  organizing his reception, 
which was enthusiastic. H e  returned from Edinburgh to face the 
question of the appointment of a secretary of state which had 
been raised by the death of Lord Londonderry (Castlereagh). I t  
was upon the question of the appointment of ministers that  the 
battle between the Whigs and the king had been fought in  the 
reign of George 111. George IV. had neither the firmness nor 
the moral weight to hold the reins which his father had grasped. 
He disliked Canning for having taken his wife's side very much 
as his father had disliked Fox for taking his own. But, Lord Liver- 
pool insisted on Canning's admission to office, and the king gave 
way. Tacitly and without a struggle the constitutional victory of 
the last reign was surrendered. But it  was not surrendered to the 
same foe as that from which i t  had been won. The coalition 
ministry in 1784 rested on the great landowners and the pro- 
prietors of rotten boroughs. Lord Liverpool's ministry had hither- 
to  not been very enlightened, and it supported itself to  a great 
extent upon a narrow constituency. But it- did appeal to public 
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opinion in a way that the coalition did not, and what it  wanted 
itself in popular support would be supplied by its successors. 
What one king had gained from a clique another gave up to the 
nation. 

Once more, on Lord Liverpool's death in  1827, the same ques- 
tian was tried with the same result. The king not only disliked 
Canning personally, but he was opposed to Canning's policy. Yet 
af ter  some hesitation he accepted Canning as prime minister; and 
when, after Canning's death and the short ministry of Lord Gode- 
rich, the king in 1828 authorized the duke of Wellington to form a 
ministry, he was content t o  lay down the principle that the 
members of i t  were not expected to be unanimous on the Catholic 
question. When in 1829 the Wellington ministry unexpectedly 
proposed t o  introduce a Bill t o  remove the disabilities of the 
Catholics, he  fefbly strove against the proposal and quickly with- 
drew his opposition. The worn-out debauchee had neither the 
merit of acquiescing in the change nor the courage t o  resist it. 

George IV. died on June 26, 1830, and was succeeded by his 
brother, the duke of Clarence, a s  T.tTilliam IV. His  only child 
by  Queen Caroline, the princess Charlotte Augusta, was married 
in 1816 t o  Leopold of Saxe-Coburg, afterwards king of the 
Belgians, and died in  childbirth on Nov. 6, 1817. 

George IV. was a bad king, and his reign did much t o  disgust 
t h e  country with the Georgian type of monarchy; but libertine 
and profligate a s  he became, the abuse which has been lavished 
on his personal character has hardly taken into sufficient con- 
sideration the loose morals of contemporary society, the political 
position of the Whig party, and his own ebullient temperament. 
Thackeray, in  his Four Georges, is  frequently unfair in this re- 
spect. The just condemnation of the moralist and satirist requires 
some qlsalification in  the light of the picture of the period handed 
down in the memoirs and diaries of the time, such as  Greville's, 
Croker's, Creevey's, Lord Holland's, Lord Malmesbury's, etc. 

(S. R. G. ; H. C.) 
BIBLIOGRAPHY.-R. Huish, Memoirs of George the Fourth a vol. 

(1830) ; A. Alison, The History o f  Europe from the Commencement of 
the French revolution i n  1789 to the restoration o f  the Bourbons in 
1815 (Edinburgh 1833-42. 7th ed., 1847-48) ; Richard Grenville, 2nd 
Duke of Buckingham and Chandos, Memoirs o f  the Court o f  England, 
during the Regency, 1811-1820, 2 vol. (18561, and Memoirs o f  the 
Court of George IV.  2 vol. (1859) ; W. E. H. Lecky, A History of Eng- 
land i n  tlze eighteenth century (1878-90, new ed., 7 vol., 1892) ; S. 
Walpole, A History of England from the conclusion o f  the Great War  
in 1815 5 vol. (1878-56, new rev. ed., 6 vol. 1890) ; P. H. Fitzgerald, 
T h e  Life of George the Fourth z vol. (1881) ; J. MacCarthy, A History 
o f  the Four Georges 4 vol. (1884-1901, new ed., 2 vol. in St. Martin's 
Library 1905) ; W. H. Wilkins, Mrs. Fitzherbert and George IV. 
(1905) ; G. C. Brodrick, T h e  History of England f rom Addington's 
Administration t o  the close of William ZV.'s reign (1801-1837) (com- 
pleted and rev. by J. K. Fotheringham, 1906), being vol. xi. of W. 
Hunt and R. L. Poole's Political History of England (1905 etc.) ; G. M. 
Trevelyan, British History irt the Nineteenth Century 1782-1901 
(1922). 
GEORGE V. (1865-1936) King of Great Britain and Em- 

peror of India was born a t  Marlborough House, London on 
June 3, 1865. H e  was a grandson of Queen Victoria and the sec- 
ond son of Albert Edward, the Prince of Wales, afterwards Ed- 
ward VII. and of Alexandra, a Princess of Denmark and sister of 
the Empress Marie of Russia. King George was thus first cousin 
of the illfated Czar Nicholas 11. whom he resembled in face and 
form especially in early life. Also he was first cousin of the Em- 
peror William 11. of Germany, Queen Victoria of Spain, Queen 
Marie of Rumania, King Constantine and Queen Sophie of Greece. 

When 6+ years old, he and his elder brother, Prince Albert 
Victor, two years his senior, were placed under the tutorship of 
John Neale Dalton, then curate of Sandringham. I n  1877 the 
two princes became naval cadets on the "Britannia" a t  Spithead, 
where they passed through the ordinary curriculum, and in 1879 
they joined H.M.S. "Bacchante" under the command of Captain 
Lord Charles Scott, making a voyage to the West Indies, in the 
course of which they were rated midshipmen. After a month a t  
home in 1880 they visited South America, South Africa, Aus- 
tralia, the Fiji Islands, Japan, Ceylon, Egypt, Palestine and 
Greece. A narrative of this voyage, The Cruise of H.M.S. 
"Bacchante," compiled from the letters, diaries and notebooks of 

the princes, was published in 1886. At the close of this tour in 
1882 the brothers separated. Prince George, who remained in 
the naval service, was appointed to H.M.S. "Canada," on the 
North American and West Indian station, and was promoted sub- 
lieutenant. H e  passed through the Royal Naval college a t  Green- 
wich and the gunnery and torpedo schools, being promoted 
lieutenant in 1885. H e  served successively in H.M.S. "Thunderer," 
"Dreadnought" and "Alexandra" of the Mediterranean squadron 
and H.M.S. "Northumberland" of the Channel Squadron. I n  1890 
he commanded the gunboat "Thrush" on the North American and 
West Indian Station, and in 1891, promoted commander, he com- 
missioned the "Melampus." H e  was promoted captain in 1893, 
rear-admiral in 1901 and vice-admiral in 1903 nor was there any 
doubt as to  his aptitude for seamanship. Throughout his life, he 
was a familiar figure a t  Cowes where his yacht, the "Britannia'- 
,a winner, i t  is stated, of 360 prizes in all-was frequently sailed by 
him in person. Among his friends was John Masefield, the seaman 
who became poet laureate. George's punctuality, sense of order, 
vigorous vocabulary-even his famous parrot-suggested the 
sailor. His collection of stamps is the most complete in existence 
and, in later years, he was devoted to the radio and motion picture. 

In  January 1892, his elder brother the duke of Clarence died 
and as heir to the throne, George had to relinquish his active 
career in the navy. H e  was created duke of York, earl of Inver- 
ness and Baron Killarney in 1892, and on July 6, 1893 he married 
Princess Victoria Mary (1867-1953), daughter of Francis, 
duke of Teck, and Princess Mary Adelaide, duchess of Teck, 
daughter of Adolphus Frederick, duke of Cambridge. Popu- 
larly she was beloved as the Princess Mary. Their eldest son, 
Prince Edward Albert, was born a t  White Lodge, Richmond, on 
June 23, 1894; Prince Albert Frederick George, duke of York, 
was born a t  Sandringham on December 14, 1895; Princess Vic- 
toria Alexandra Alice Mary on April 25, 1897; Prince Henry 
William Frederick Albert, duke of Gloucester, on March 31, 
1900; Prince George Edward Alexander Edmund, duke of Kent, 
on December 20, 1902; and Prince John Charles Francis on 
July 12, 1905 (died January 18, 1919). For eighteen years, 
George and Mary, spending much of their time at  York Cottage, 
near Sandringham, were overshadowed by the prestige of Queen 
Victoria and by the magnificent urbanity of King Edward VII. 
They visited Ireland in 1899 and it had been arranged before the 
death of Queen Victoria that they should make a tour in the 
colonies. On the accession of King Edward VII. (1901) this plan 
was confirmed. They sailed in  the "Ophir" on March 16, 1901, 
travelling by the ordinary route, and landed a t  Melbourne in 
May, when they opened the first parliament of the Common- 
wealth. They then proceeded t o  New Zealand, returning by way 
of South Africa and Canada. I n  November 1901 the duke was 
created prince of Wales. 

On May 6, 1910, King Edward VII. died. Since the new Prince 
of Wales was under 16, Queen Mary was nominated regent in 
the event of the demise of the Crown while the heir to the throne 
was under age. Parliament granted a civil list of £470,000 a year. 

The domestic tastes of the King were a contrast to the social 
brilliance of his father and from the first, he appealed to the 
quiet solidities of the nation. The bitter quarrel between Edward 
and the Kaiser had no place in George's conception of duty. His 
only policy was conciliation and he began with the accession 
declaration which had contained words that were needlessly of- 
fensive to  Roman Catholics. Acting under George's insistence, 
Parliament substituted the formula: 

I do solemnly and sincerely in the presence of God, profess, testify 
and declare, that I am a faithful Protestant, and that I will accord- 
ing to the true intent of the enactments which secure the Protestant 
succession to the Throne of my Realm, uphold and maintain the said 
enactments to the best of my power according to law. 

A constitutional crisis was raging. The House of Lords re- 
jected a budget passed by the House of Commons and the Com- 
mons replied by carrying a Parliament Bill that limited the powers 
of the Lords. After two elections had been won by the Liberal 
government in power, George-following the precedent of the 
Reform Bill of 1 8 3 2 a g r e e d  to create peers in order to secure 
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the passage of the measure which indication of the preroga- where His Majesty inaugurated the new parliament of Northern 
tive was sufficient for the purpose. Over Home Rule for Ireland, Ireland. The King made an appeal to all Irishmen to pause and 
the crisis continued and the arming of Ulster, with a mu- stretch out the hand of forbearance, to forgive and forget and to 
tiny of British troops a t  the Curragh near Dublin, led the make for the land they loved a new era of peace, contentment 
King to invite leaders of all parties-in 1914-to a confer- and good-will. When, in the following December, an agreement 
ence at  Buckingham Palace where, however, no settlement was was a t  last reached with the Irish Free State, the King in his 
reached. telegram of congratulation to hlr. Lloyd George, ventured t o  

I t  was soon apparent that King George-however simple his hope thar his own speech a t  Belfast might have contributed to 
private life-intended to continue and even to outshine the cere- bring it about. 
monial splendors of the Edwardian era. The coronation at JVest- The policy of cultivating pageantry was developed further 
minster Abbey, on June 2 2 ,  1911, was attended by representatives when, on February 28, 1922, the King's only daughter, Princess 
from all parts of the Empire and other countries and, in order to hfa137. was married to Viscount Lascelles not in the compara- 
complete the public assumption of royal authority throughout tive seclusion of a royal chapel but in IVestminster Abbey. An 
the United Kingdom, the King and Queen, with the prince of astonishing response by the people encouraged the King to ar- 
Wales and Princess Mary, made State visits to Ireland, LTales range that the Ahbey should be the scene of other weddings in 
and Scotland during July. At the opening of Parliament, the King his family-the duke of York to Lady Elizabeth Bowes-Lyon on 
wore his crown and, amid some misgivings on the part of his April 26, 1923. and the duke of Kent to Princess Marina of 
advisers, he proceeded with Queen Mary to India, where a coro- Greece and Denmark on November 29. 1934, which was broad- 
nation durbar was held a t  Delhi (December 12, 1911). The con- cast throughout the world. Because of the death of the bride's 
stitutional functions of the King in Great Britain were entrusted father, the duke of Ruccleuch, the duke of Gloucester was 
to  a Council of State. married quietly on Nov. 6, 1935, to Lady Alice Montagu Douglas 

King George exerted little influence over events in Europe that Scott. 
led up to RTorld War I. During that prolonged ordeal, he ap- I n  1922, the King and Queen paid a state visit t o  Belgium and 
peared in uniform when opening Parliament and on other public in I923 they visited Italy. They were guests of King  itt to ria 
occasions. The Court, like the nation, was mobilized for active Ehanuele 111. but it was arranged that, on May 9, they should be 
service. Royal visits were paid to important factories and work- received by the Pope. The appearance of the King and Queen 
shops at  the munition centres throughout Great Britain, as well at great functions-the British Empire Exhibition a t  Wembley in 
as to shipbuilding yards, hospitals and other institutions engaged 1924, the dedication of Liverpool Cathedral and the opening of 
in war-work. Periodical visits were by hiin to the Grand the Mersey Tunnel are typical of these occasions-demonstrated 
Fleet, In 1917 Queen Mary accompanied the King to France. the evergrowing affection which surrounded them on every side. 
The King made frequent visits to the French and Belgian fronts. Occasionally, a Socialist would raise his voice in not very con- 
Finally, after the Armistice, the King made another visit to Paris vincing dissent. But the failure of the General Strike of 1926 
and to the battle-fields, Nov. aj--Dee. 10, 1918, and had an en- proved that Great Britain, however hard hit, wanted no Com- 
thusiastic reception in the French capital (Sov. 28-30). munism. In 1928, the grave illness of the King aroused sympathy 

The long record of royal attendances a t  notable ceremonies throughout the world and during the concluding years of an 
included the funeral services at  St. Paul's for Lord Roberts (yov. amazing reign, his prestige could hardly have been greater.  is 
19, 1914) and ~~~d ~ i ~ ~ h ~ ~ ~ ~  ( J~~~ 13, 1916) ; the commemora- Christmas broadcasts, relayed from continent to  continent, were 
tion service there on the entry of the united states into the war irresistible in their dignified and intimate goodwill. 
(April 20, 191;); the Albert Hall of the first In  May 1935, 25 Years after accession, King George celebrated 

seven ~ i ~ i ~ i ~ ~ ~  pet. 1917) ; the thanksgiving at s t ,  paul"s a Silver Jubilee which was marked by unforgettably enthusi- 
on ~ h ~ i ~  ~ ~ j ~ ~ t i ~ ~ '  silver wedding ( july 6, 1918); the presents- astic expressions of affectionate loyalty of his subjects. Despite 
tion to the ~i~~ at ~ ~ ~ k i ~ ~ h ~ ~  palace by the special Japanese medical advice, King George insisted on wintering in England 
mission of the sword and badge of a Japanese field-marshal and On January 2 0 ,  1936, he succumbed at  Sandringham to a chill. 
(act. 29, 1918); and other events. On the occasion of Their He was buried with his parents in St. George's Chapel, Windsor, 
Majesties' silver wedding, the King and Queen were received a t  and six kings attended the obsequies-Great Britain, Rumania, 
the Guildhall (July 6, 1918) and were presented with a cheque Denmark, Norway, Bulgaria and Belgium. His coffin was made 
for Fj3,ooo, subscribed by the citizens of London, to  be devoted by the village carpenter a t  Sandringham. At his funeral, the 
to charities according to Their Majesties7 wish, together with a crowds were greater than any that ever gathered in the streets 
silver tankard once owned by Charles 11. of London. 

On July 17, 1917 it was announced that King George had GEORGE VI (1895-1952), king of Great Britain, Ireland 
abandoned all German titles for himself and his family. At the and the British Dominions beyond the Seas, second son of King 
same time a proclamation was issued to the effect that henceforth George V and Queen Mary, was born at  York Cottage, Sandring- 
the royal house of Great Britain and Ireland would be known, not ham, Dec. 14, 1895. He passed through Osborne and the Royal 
as the house of Saxe-Coburg-Gotha, or popularly as the house of Naval college, Dartmouth, and in World War I served as a sub- 
Hanover or Brunswick, but as the house of Windsor. I t  had lieutenant a t  Jutland. H e  was then attached to the naval branch 
previously been announced (June 20, 1917) that the King had of the R.A.F. and in Oct. 1918 was on the western front. After 
decided that those princes of his family who were British sub- the war he spent several terms at  Trinity college, Cambridge. 
jects but bore German titles should relinquish those titles in  In June 1920, he was created duke of York and on April 26, 
favour of British names. 1923, he married Lady Elizabeth Borves-Lyon. Princess Elizabeth, 

After the war, the world was faced by a dramatic paradox. The who succeeded her father as Elizabeth I1 in 1952, born on 
great autocracies of Russia, Germany and Austria-Hungary had April 21, 1926, and Princess Margaret on Aug. 21, 1930. 
collapsed in revolution. The British throne was unshaken. Im- In Dec. I924 the duke and duchess paid an unofficial visit to 
mediately after the Armistice in 1918, the King and Queen on East Africa, during which the duke gained knowledge of con&- 
successive days made popular progresses through London and re- tions in East Africa. Less widely travelled than were his father 
ceived general ovations. There were carriage drives through the and elder brother, he had seen something of the empire during 
city (Nov. 11) to  a special thanksgiving at St. Paul's (Nov. 121, his naval service and with the duchess carried out an important 
through the East End (Nov. 13), the south (Nov. II), the north visit to Australia to open parliament at  Canberra in 1927. 
(Nov. I j ) ,  the north-west (Nov. 18) and the south-west (Nov. On the accession of his brother, Edward V I I I  ( q . ~ . ) ,  the duke 
22). On Dec. 27 a banquet was given in honour of President W- became heir presumptive, and on Edward VIII 's abdication on 
son at  Buckingham Palace, where he and Mrs. Wilson were stay- Dec. 11, 1936, he succeeded as George VI. Their majesties were 
ing with the King and Queen. crowned on May I 2, 1937. 

On June 21-22, 1921, the King and Queen visited Belfast, In July 1937 they visited Ulster and the following July paid 
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a state visit to France. In  May and June 1939 they toured 
Canada and also visited the U S. 

World War I1 imposed heavy burdens on the king and queen, 
who were indefatigable in their encouragement to their people. 
The king paid frequent visits to units of all the fighting services, 
both British and dominion, stationed in Britain, and to munitions 
factories, dockyards and other areas engaged in the war effort. He 
also visited the land fronts in North Africa (1943) and Italy 
(1944). The king and queen made many tours of the badly 
bombed areas of London and the provinces. On the first and 
successive wartime Christmas days, the king revived his father's 
practice of broadcasting a message to the empire. 

His career and reign had close parallels with his father's. Each 
was educated without expectation of succeeding to the throne, and 
each entered the navy, so far as might be. "professionally." Again, 
each succeeded to the throne little known to the public men of his 
day and in times of abnormal difficulty. In  each case, too, there 
was the same impartiality in dealing with their governments. He 
died a t  Sandringham Feb. 6, 1952. (C. M. CL.; X.) 

GEORGE I. (1845-1913), king of the Hellenes, was the 
second son of Christian IX. of Denmark, and brother of Queen 
Alexandra of England. H e  was nominated for the Greek, throne 
by  the British Government, a t  the request of the Greek national 
assembly. on the expulsion of King Otto I. in 1862, his election 
being recognized by the Powers on June 5, 1863. He was assassi- 
nated a t  Salonica on March 18, 1913, by a Greek named Schinas. 
For the events of his reign, see GREECE: Modern History.  

GEORGE I1 ( I ~ ~ O - I Y ~ ; ) ,  King of the Hellenes, eldest son 
of King Constantine, was born on July 2 0 ,  1890, a t  Tatoi, the royal 
villa near Athens. On account of his supposed Germanophile ten- 
dencies during World War I, he was excluded from the succes- 
sion by the Allies in favour of his younger brother, Alexander, 
upon the deposition of his father by the ultimatum of June 11, 
1917. After his father's restoration to the throne in 1920, he 
married on Feb. 27, 1921, Princess Elizabeth, elder daughter of 
King Ferdinand and Queen Marie of Rumania. Upon the second 
deposition of his father by the revolution of General Plasteras, his 
younger brother Alexander I having died in 1920 he succeeded to 
the throne on Sept. 27, 1922. After the unsuccessful counter-revo- 
lution of Oct. 1923. his position became more difficult. although 
there was no proof that he had been a party to that rising. Repub- 
lican feeling grew under the leadership of Papanastasiou and 
others, and a number of military and naval officers demanded the 
deposition of the Gliicksburg dynasty. On Dec. 19, 1923, the king 
and queen left Greece. Next day. Admiral Condouriotes, for the 
second time: became regent. On March 25, 1924, the assembly de- 
posed the dynasty and forbade its members to reside in Greece; 
and the plebiscite of April 13 confirmed the vote of the assembly. 

On Oct. 10, 193 j.  the assembly declared for the restoration of 
the monarchy, and after a plebiscite in November showed this 
was the popular desire, George I1 returned as king. The nazi in- 
vasion of 1941 again caused him to leave the country. A plebiscite 
brought him back on Sept. 27, 1946, for a brief period before his 
death on April I ,  1947, in Athens. (See  GREECE.) 

GEORGE OF LAODICEA in Syria, often called "the Cappado- 
cian," from 3j6 to 361 Arian archbishop of Alexandria, was born 
probably at  Epiphania, in Cilicia. After many wanderings, in 
which he amassed a fortune: first as an army contractor and then 
as a receiver of taxes, he reached Alexandria, where in 356 he was 
promoted by the prevalent Arian faction to the vacant see. A 
semi-tirim or Homsiousian, George instigated the second Sirmian 
formula (promulgated by the third council of Sirmium 35 7). xhich 
was conciliatory t o m r d  strict Arianism, was opposed at  the coun- 
cil of Ancyra in 358. His persecutions of the orthodox raised a 
rebellion which compelled him to flee for his life; but his author- 
ity was restored by a military demonstration. On the accession 
of Julian, he was killed by the people on Dec. 24, 361. 

Though brutal in character, George possessed a cultivated liter- 
ary taste and collected a splendid library, which Julian ordered 
to be conveyed to Antioch for his own use. An anonymous work 
against the hlanicheans discovered by Lagarde in 18j9 in a manu- 
script of Titus of Bostra has been attributed to him. 

The sources for the life of George of Laodicea are Ammianus, 
Gregory Nazianzen, Epiphanius and Athanasius. Gibbon's theory 
of his identification with the patron saint of England is now re- 
jected (see GEORGE, SAIKT). 

See J .  H .  Newman, The Arians o f  the 4th Century (1871); C. S .  
Hulst, St. George of Cappadociu in Legend and History (1910). 

GEORGE THE MONK (also called HAMARTOLOS, "sinner") 
(fl. 9th century), Byzantine chronicler, lived during the reign of 
Michael I11 (842-867), but nothing seems to be known of his life. 
His Cl~ronicon Syn tomon  ("Chronicle") in four books covers the 
period from the Creation to the death (in 842) ,of the emperor 
Theophilus, whose widow Theodora restored the use of icons (843). 
His main attention is focused on religious matters; the iconoclasts 
are fiercely attacked, and the work is full of theological discus- 
sions. I t  is an important contemporary authority for the years 
813 to 842; but the early parts are a compilation based mainly on 
Malalas, Theophanes and various ecclesiastical works. In the in- 
troduction the author declares that his only object is to relate with 
strict truth such things as are "useful and necessary." 

A continuation of this chronicle up to 948 is known as GEORGIUS 
CO~TINUATUS.  As the continuator is called "a Logothete" in some 
manuscripts he may have been Simeon Magister. In  this con- 
tinuation more attention is devoted to political history, and the 
author is clearly biased against Constantine VII and the Macedo- 
nian dynasty. This work was frequently used by other historians 
and the fact that it was subsequently reissued with alterations 
and interpolations makes it very difficult to arrive at  the original 
text. 

B I B L I O G R A P H Y . - C ~ ~ O ~ ~ ~ O ~  ed. by C. de Boor in the "Teubner 
Series," 2 vol. (1904), and in J.-P. Migne, Patrologia Graeca, vol. I I O  

(1863.). See also K. Krumbacher, Geschiclzte der byzantinischen Lit- 
teratur, 2nd ed., pp. 352-358 (1897) ; G. Moravcsik, Byzantinoturcica, 
vol. I ,  2nd ed., pp. 277-280 (19j8) .  

Georgius Contznztatus is ed. by I. Bekker in the Bonn corpus (1838) 
and in J.-P. Migne, Patrologia Graeca, vol. 109, 110, col. 823-984 
(1867). See also K. Krumbacher (as above) and G. Moravcsik (as 
above), pp. 269-273. (J. M. HY.) 

GEORGE, HENRY (1839-189 7 ) ,  U.S. economist and land 
reformer, popularizer of the "single tax" idea, was born in Phila- 
delphia, Pa.. Sept. 2 ,  1839, of a religious, middle-class family. 
When not quite 14 years of age he left school. After two years as 
a clerk in the importing house of Asbury and Company, he became 
a seaman on the "Hindoo" for a voyage to Australia and India. On 
his return to Philadelphia in 1856 he learned typesetting, and in 
the follo\ving year signed up as steward on the United States light- 
house tender "Shubruck," bound for the Pacific coast service. 
He quit the ship in San Francisco and joined the gold rush to the 
Frazier river in Canada, but arrived too late. George spent the 
next two decades (1858-80) in California in newspaper work and 
Democratic party politics, developing in the process his gifts for 
writing and oratory but achieving little worldly success. After 
eight years of intermittent employment as a typesetter and five 
years as an editor for several newspapers, including the Sun Fran- 
cisco Chronicle, he, along with two partners, started in 1871 the 
Sun Francisco Daily Evening Post;  four years later, however, a 
policy of expansion strained the firm's credit and ended the enter- 
prise. 

George had failed a t  several attempts to gain elective ofice, 
but in 1876 a Democratic governor appointed him state inspector 
of gas meters. a job that ended with Republican victory in 1879. 
I t  had enabled him, however, to prepare his most important work, 
Progress and Poverty (1879). This book caught the spirit of dis- 
content that continued to sweep a world just emerging from the 
great depression of 1873-78. He took as a basis the intricate 
orthodox. or "Ricardian." doctrine of rent, and. in clarifying it for 
the ordinary reader gave it new meaning. Extending the law of di- 
minishing returns and of a "margin of productivity," but still 
applying it to land alone, he held that since economic progress 
entailed a growing scarcity of land, the idle landowner reaps ever 
greater returns at the expense o,f the productive factors of labour 
and capital. The proposal, for which George became famous, was 
that the state tax away all economic rent and abolish all other 
taxes. 

He optimistically envisaged that the government's annual income 



GEORGE-GEORGE, LAKE 
from this "single tax" would be so large that there would be a sur- 
plus for expansion of public works, from roads to universities. 
The economic argument was re-enforced and dominated by a hu- 
manitarian and religious appeal. The book had an enormous sale 
and was translated into many languages. Its vogue was enhanced 
by his pamphlets, voluminous contributions to the leading popular 
magazines and his lecture tours both in the United States and the 
British Isles. George moved to New York in 1880. Such was his 
reputation that in 1885 he became the mayoralty candidate of the 
reform forces in a spectacular contest, which he barely lost to the 
Democratic candidate, Abram Hewitt, running substantially ahead 
of the Republican candidate, Theodore Roosevelt. He died in New 
York on Oct. 29, 1897. 

George's specific remedy had no significant practical result, and 
economists of reputation who supported it were rare. His eco- 
nomic analysis, though more sophisticated than that of most of his 
contemporaries, is crude by modern standards. His forceful em- 
phasis, however, on "privilege" and the demand for equality of op- 
portunity, coupled with a systematic economic analysis, proved a 
stimulus to orderly reform. 

BIBLIOGRAPHY.-R. A. Sawyer, Henry George and the Single Tax 
(1926) ; Anna George De Mille, Henry George, ed. b y  D. C. Shoemaker 
(19 50) ; C. A. Barker, Henry George (1955). (J. DN.) 

GEORGE, STEFAN (1863-1933), German lyric poet who 
was chiefly responsible for the revival of German poetry at  the 
turn of the 19th century, was born a t  Biidesheim, near Bingen, 
July 12, 1868. He studied philosophy and the history of art in 
Paris, Munich and Berlin, and traveled widely, becoming associ- 
ated with MallarmC and the Symbolists in Paris and with the Pre- 
Raphaelites in London. Returning to Germany, where he divided 
his time between Berlin, Munich and Heidelberg, he founded a 
literary school of his own, the George-Kreis, held together by the 
force of his authoritarian personality. Many famous writers-in- 
cluding Hofmannsthal, briefly, Karl Wolfskehl, Friedrich Gundolf 
and Norbert von Hellingrath-belonged to it ,  or contributed to its 
journal, Bliitter fur die K u n s t ,  founded in 1892. 

George aimed to impose a new classicism on German poetry, 
avoiding impure rhymes and metrical irregularities. Vowels and 
consonants were arranged with precision to achieve harmony. The 
resulting symbolic poem was intended to evoke a sense of intoxi- 
cation. These poetic ideals were a protest not only against the 
debasement of the language but also against materialism and natu- 
ralism, to which George opposed an austerity of life and a st'and- 
ard of poetic excellence, preaching a humanism inspired by Greece, 
which he hoped would be realized in a new society. His ideas, 
and the affectations into which they led some of his disciples, 
his claim of superiority and his obsession with power, were ridi- 
culed, attacked and misused by those who misunderstood them; 
it  is necessary to remember that George himself was strongly op- 
posed to the political developments which his ideas are sometimes 
thought to reflect. Indeed, one of his disciples, Count Claus von 
Stauffenberg, attempted to assassinate Hitler on July 20, 1944. 

George died at  Minusio, near Locarno, Dec. 4, 1933. 
George's collected works fill 18 volumes (Gesamtausgabe, 1927- 

34), including five of translations and one of prose slretches. His 
collections of poetry, of which H y m n e n  (1890)) Pilgerjahrten 
(1891), Algabal (1892), D a s  Jalzr der Seele (1897), Der Teppich 
des Lebens  und die Lieder u o n  T r a u m  und T o d  (1899), Der 
siebente R i n g  (1907)~ D e r  S t e r n  des Bundes  (1914) and Das 
neue  Reich  (1928) are the most important, show his poetic and 
spiritual development from early doubts and searching self- 
examination to complete assurance of his role as a seer and as 
leader of the coming new society. Personally, and spiritually, he 
found the fulfillment of his striving for significance in "Maximin" 
(Maximilian Kronberger ; 1888-1904) a beautiful and gifted youth 
whom he met in Munich in 1902. After his death George claimed 
that he had been a god, glorifying him in his later poetry and ex- 
plaining his attitude to him in Maximin ,  e in  Gedenkbuch (privately 
published, 1906). 

Selections of George's poetry have been translated into English 
by C. M. Scott (1910) and C. N. Valhope and E.  Morwitz (1913). 

BIBLIOGRAPHY.-G. Gundolf, George (1920) ; C. M. Bowra, "Stefan 

George," in T h e  Heritage o f  Symbolism (1943) ; R. Boehringer, Mein 
Bitd von  Stefan George (1951) ; C. David, Stefan George (1952) ; E .  K. 
Bennett, Stefan George (1954). (H. S. R.) 

GEORGE, LAKE, a long, narrow lake in the eastern part 
of New York state in the foothills of the Adirondack mountains, 
which rise more than 2 , 0 0 0  it .  above the lake. Prospect mountain, 
rising 1,705 it .  above sea level, and Black mountain, 2,732 ft. in 
height, are the most prominent. Lake George has a maximum 
depth of about 400 ft., is 317 ft .  above sea level and 224 ft.  above 
Lake Champlain, into which it  has an outlet to the north through 
a narrow channel containing many rapids and falls. The lake is 
about 33 mi. long and varies in width from 3 mi. to  3 mi. 

I t  has clear water, coming from mountain brooks and submerged 
springs, a clean, sandy bottom and beautiful tints of green and 
blue. I t  is noted for its beautiful mountain scenery, and its islands 
and is a favourite summer resort. Geologists are of the opinion 
that Lake George is of glacial origin. 

Before the advent of the white man the lake was a part of the 
natural trail over which the Iroquois Indians frequently made their 
way northward to attack the Algonkins and the Hurons. During 
the struggle between the English and the French for supremacy in 
North America, and during the American Revolution, this natural 
pathway was still the best route of communication between New 
York and Canada and was of great strategic importance. Samuel 
de Champlain explored Lake Champlain in 1609, and a t  that time 
heard from the Indians of the beautiful lake, called by them 
Andiatarocte ("place where the lake contracts") ; but no records 
show that Champlain ever visited Lake George. The first white 
man to see the lake (Aug. 18, 1642) appears to have been Father 
Isaac Jogues, a Jesuit missionary, who in company with RenC 
Goupil and Guillaume Conture was being taken by his Mohawk 
Indian captors from the St. Lawrence to the town of the Mohawks. 
I n  the spring of 1646 Father Jogues, while on a half-religious, half- 
political mission to the Mohawks, again visited the lake on the eve 
of the feast of Corpus Christi. H e  gave it the name "Lac du St.  
Sacrement." In  1755, Gen. Sir William Johnson renamed it  Lake 
George in honour of George I1 of England. James Fenimore 
Cooper refers to it in his novels as Lake Horicon. 

Lake George was the scene of many engagements during the 
French and Indian War and during the Revolution. On Sept. 8, 
1755, a t  the head of the lake, Gen. William Johnson defeated a 
force of about 1,400 French, Canadians and Indians under Baron 
Ludwig August Dieskau, who left Canada with the intention of 
attacking Ft.  Lyman (later Ft.  Edward). The engagement is 
known as the battle of Lake George; a monument commemorating 
the battle was-erected in 1903. Following the battle, Gen. Johnson 
built a fort of logs and earth on the shores of Lake George near 
the battlefield which he called Ft. William Henry in honour of 
William Henry, duke of Gloucester. I n  the meantime the French 
entrenched themselves at  Ticonderoga. Two years later, in March 
I 757, the governor of Canada sent an expedition of about 1,600 
men to capture the fort, but the expedition failed. I n  August of 
the same year the garrison, in desperate straits because of loss 
of ammunition and supplies, surrendered to the marquis de Mont- 
calm. While under escort to Ft .  Edward, the Indian allies of 
Gen. Montcalm massacred or took prisoner a large part of the 
force. Ft. William Henry was destroyed. Gen. James Aber- , 
crombie's large army marched from the lake to its defeat a t  
Ticonderoga in July 1758. Lord Amherst advanced along the 
lake en route to Ft.  Ticonderoga, which he captured in July I 759. 
Near the site of Ft.  William Henry, Gen. Amherst later built a 
new fort known as Ft.  George. I ts  ruins remain. 

BIBLIOGRAPHY.-H. Marvin, A Complete History o f  Lake George 
(1853) ; B. C. Butler, Lake George and Lake Champlain (1868) ; B. F. 
Da Costa, A Narrative o f  Events at Lake George (1868) ; Francls 
Parkman, History Handbook o f  the fi-orthern Tour (1885) ; Elizabeth 
E. Serlye, Saratoga and Lake Champlain i n  History (1898) ; Caroline 
H. Royce, T h e  F i ~ s t  Century o f  Lake Champlain (1900) ; W .  M. Reid, 
Lake George and Lake Champlain (1910) ; F. W. Halsey, "The His- 
torical Significance of the Hudson and Champlain Valleys," N.Y. State 
Hist. Assoc. Proc., vol. ix, pp. 227-236 (1910) ; E. T. cillespie, "The 
War Path," N.Y. State Hist. Assoc. Proc., vol, x, pp. 139-155 (1911) ; 
Frederic F. Van De Water, Lake Champlain and Lake George (1946). 

(G. L. F.) 



GEORGE THE PISIDIAN-GEORGIA 
GEORGE THE PISIDIAN (GEORGIUS PISIDA or GEORGIOS 

PISIDES) (fl. 7th century AD). Byzantine poet, was a valuable 
chronicler of contemporary events. Born in Pisidia, he became 
a deacon and keeper of the records of the church of St. Sophia in 
Constantinople. His vrorks include a poem of 1,088 iambic lines 
on the campaign of the emperor Heraclius (610-641) against the 
Persians, apparently the work of an eyewitness; the Avarica, an 
account of the abortive attack on Constantinople by the Avars 
(626) ; the Heraclias, a survey of the exploits of Heraclius down to 
the overthrow of the Persian King Khosrau I1 (628); a didactic 
poem Hexaemeron or Cosmourgia, on the creation; a treatise on 
the vanity of life after the manner of Ecclesiastes; a controversial 
composition against Severus. bishop of Antioch; and a poem on 
the resurrection of Christ. In  his hands the Byzantine 12-syllable 
iambic verse begins to take shape. This became the principal verse 
in subsequent learned medieval Greek poetry. Pisides, while ad- 
hering faithfully to the rules of ancient metre (which from c .  A.D. 
zoo was no longer distinguishable by ear) normally accentuates 
the I ~ t h  syllable of his iambic verse, and rigorously observes the 
caesura after the fifth or the seventh syllable. He also avoids an 
accent on the seventh syllable if a caesura follows, and is careful 
to avoid enjambment. By this means he combined the laws of 
ancient metre (based on quantity) with the new Byzantine metri- 
cal system (based on numbers of syllables and place of accents 
in a line), a real tour de force. Subsequent Byzantine poets as late 
as the 14th centul'y followed him, and even developed this system 
further when writing iambic trimeters. Although later Byzantines 
admired his nork,  and although it has undoubted historical value, 
modern criticism rightly pronounces it dull. 

BIBLIOGRAPHY.-For text see I. Bekkerus (ed.) in Corpus scriptor~m 
hist. B y z .  (1837) ; J .  P. Migne, Patrologia Graeca, vol. xcii (18j7-1912). 
See also S. L. Sternbach, De Georgio Pisida lVonni sectatore (1893); 
K. Krumbacher, Gesch. dtr  byz .  Lit., 2nd ed. (1897) ; F. Dolger, Die byz .  
Dichtung in der Reinsprache, p. 19 ff. and p. 39 ff. (1948) ; P. Maas, 
B y z .  Zeitschrijt, vol. xii, .p. 278 ff. (1903) ; on the epic encomium see 
T. Nissen, "Historisches Epos und Panegyricus in der Spatantike," 
Hermes, vol. Ixxv, p. 298 ff .  (1940). (CE. A. T.) 

GEORGE THE SYNCELLUS (GEORGIOS SYNKELLOS). of 
Constantinople. Byzantine chronicler and ecclesiastic, lived at the 
end of the 8th and the beginning of the 9th century A.D. He was 
the syncell~is (cell mate, the confidential companion assigned to 
the patriarchs. in reality sometimes little more than a spy) of 
Tara(u')sius. patriarch of Constantinople (784-8061, after whose 
death he retired to a convent and wrote his Cizronicle of events 
from Adam to Diocletian (285). At his request, the work was 
continued after his death by his friend Theophanes Confessor. 
The Chronicle, which is rather a chronological table (with notes) 
than a history, is valuable. in spite of its religious bias and dry 
and uninteresting character, for the fragments of ancient writers 
and apocryphal books preserved ,in it (e.g., considerable portions 
of the Clzronicle of Eusebiusj. 

GEORGETOWN, the capital of British Guiana, the only 
British possession in South America (see GUI.AXA), and seat of the 
colonial government, is situated on the right bank of the Demerara 
river a t  its mouth. Pop. (1946) 73.509; (1956 est.) 92.808. 
Area 2.5 sq.mi. Known during the Dutch occupation as Stabroek 
("standing pool"). it was established as the seat of government of 
the combined colonies of Essequibo and Demerara (now with 

. Berbice forming the three counties of British Guiana) in 1784. its 
name being changed to Georgetown in 1812. The streets are wide 
and straight, intersecting each other at right angles, several having 
double roadways. The city has about 30 mi. of macadamized 
roads. In Main street, the finest street in Georgetown, the canal 
which formerly existed in the middle of its dual carriageway has 
been filled in to form a broad walk with seats beneath its large. 
overhanging trees, and with gay, tropical flowers in sunken concrete 
troughs on its parapets. The principal residences, standing in their 
own gardens, are scattered over the tox~n. Most of the houses and 
public buildings are constructed of wood, the former generally 
raised on brick pillars 4-10 ft. from the ground, the bright colour- 
ing of the wooden walls. jalousies and roofs adding to the beauty 
of the streets. As a consequence of t ~ v o  major conflagrations in 
1945 and 19 51, the majority of buildings in the business section 
have been rebuilt in ferroconcrete. 

The public buildings in the centre of the city containing the 
offices of the government and the hall of the legislature, formerly 
called the court of policy, were erected between 1829 and 1834. 
They form a handsome E-shaped, brick-plastered bldck with deep 
porticoes and marble-paved galleries carried on castiron columns. 
The law courts, built in the 188os, have a ground floor of concrete 
and iron. the upper story being of hardwood. Among other public 
buildings are the town hall, TT hich was designed by a Jesuit priest 
and built between 1887 and 1889. and the Anglican (a great wooden 
building) and Roman Catholic (rebuilt in ferroconcrete after a 
fire in 1913) cathedrals. One of the two hospitals is government 
owned and the other is run by the Roman Catholic community. 
There are two government-owned secondary schools-the Queen's 
college for boys ~qi th accommodation for about 750 pupils. and 
the Bishops' high school for girls a i t h  accommodation for about 
600 students. There is also a government technical institute which 
provides basic technical education. The Royal Agricultural and 
Commercial society has a large reading room and lending library. 
Its museum is chiefly devoted to the fauna of British Guiana but 
also contains collections of local economic, mineral and botanical 
exhibits, foreign birds and mammals. 

The extensive botanical gardens to the east of the city are 
admirably laid out, and there is a small zoo containing local birds, 
animals and reptiles. The nurseries are devoted chiefly to the 
raising of plants of economic importance and the collections of 
ferns and orchids are very fine. In the gardens are the fields of 
the board of agriculture, where experimental work in the grox~th 
of sugar cane, rice, cotton. etc., is carried on. Other popular 
resorts are the sea wall and the ~romenade  eardens in the centre 
of the city. There are facilities for outdoor sport and recreation 
including cricket. football and horse racing and there is also a 
privately owned rowing club. The city. once malarial, has been 
free from the disease since 1945. IVater for public and domestic 
use is taken from the Lamaha conservancy (reservoir) on the east 
coast of Demerara. 

II'ater street, the main business centre. runs parallel to the river 
for about 2 +  mi. and contains the stores of the wholesale and 
retail merchants, their wharves running out into the river to allow 
steamers to come alongside. British Guiana is in direct communi- 
cation ~ ~ i t h  the United Kingdom. France, the Cnited States. Canada 
and other countries, and steamships of various companies call fre- 
quently at Port Georgetown. There are public and private tidal 
berthage facilities with warehouse accommodation. The nine prin- 
cipal wharves, all privately owned, are situated along the river 
frontage and vary in length from 210  ft. to 57; i t .  (E. A. As.) 

GEORGETOWN, formerly a city of the District of Colum- 
bia. US. .  no\%- part of the city of IVashington. D.C.: is at the con- 
fluence of the Potomac river and Rock creek, about 2 4  mi. \f'.K.\V. 
of the national Capitol. The streets are old-fashioned, narrow and 
nell shaded. On the "Heights" are many fine residences ~v i th  beau- 
tiful gardens: the Georgetown Yisitntion Junior college, a Roman 
Catholic college for 1%-omen, founded in 1799; and the college and 
the astronomical obserlratory 11842) of Georgetown university. 

Georgetown was settled late in the 17th century. I t  was laid out 
as a town in 1751. chartered as a city in 1789. merged in the Dis- 
trict of Columbia in 1871. and annexed to the city of Washington 
in 1878. In  the early days of Washington it was a social centre 
of some importance. The studio. for two years, of Gilbert Stuart. 
and "Kalorama." the residence of Joel Barlom were there. Legisla- 
tion Tvas passed by the 81st congress in 1950 to preserve the char- 
acter of this section, to be known as Old Georgetown, by regulating 
the height. exterior design and construction of private and semi- 
public buildings in the area. See also WASHINGTOX, D.C. 

GEORGIA (Georgian Sakartzrlo, Russian Grzlzia, Turkish 
Giircistan, Arabic Jorzan, Armenian I'rastan). a soviet republic of 
Transcaucasia, bounded on the north by the Russian Soviet Fed- 
erated Socialist republic. on the east by Azerbaijan, on the south 
by Armenia and Turkey and on the west by the Black sea. 

The surface of Georgia is characterized by a great variety of 
land forms. To the north lies the Caucasus with its lofty peaks 
(Elbrus. 18.481 f t . ;  Dykhtau. 17.054 ft. :  Shkhara. 17.063 i t . ;  and 
Kazbek or Alkinvari. 16.558 i t . ) .  the highest in Europe. The 



GEORGIA 
Caucasus is a natural frontier: but there are three main passes 
through it, connecting Georgia with the great steppe to the north: 
Krestovy pass (7.835 i t . )  south of the Darial gorge, Mamison 
pass (9,281 i t . )  and Klukhor pass (9,239 ft .) .  To the south 
lies the Armenian plateau or lesser Caucasus. The Surami or 
Likhi range. a spur from the Caucasus to the Armenian plateau 
forms a watershed between the Black and the Caspian seas. The 
coastal lo\vlands along the Black sea and the Rion valley enjoy a 
Mediterranean and even subtropical climate. In  eastern Georgia. 
between the Alazan and the Kura (Iltkvari) rivers, is bare steppe. 
cultivable only if irrigated. Round the Alazan, however. with its 
numerous left-bank mountain tributaries, is the fertile vine-grow- 
ing Kakhetia. (For flora and fauna see C ~ u c ~ s v s . )  

The Georgians seem to be the result of the fusion of many 
tribes. the majority of which originated in Asia Minor and began 
to migrate thence to the western part of Transcaucasia in the 
12th century B.C. They can therefore be described as an ancient 
Mediterranean race: their skin is white and sometimes slightly 
olive: their eyes are brown to black; their stature is medium to 
tall; and the head is oval. with a long face, pronounced cheek 
bones and an aquiline nose. 

Their language stands apart from any other known speech. 
The peculiar Georgian alphabet is very ancient and adequate for 
expressing the wealth of varied sounds of the language. (See 
GEORGIAN LITERATURE.) 

History.-According to Georgian annals, the peoples of the 
Caucasus derive from Targamos. a descendant of Japhet, who 
came from Babylon. Kartlos, one of the sons of Targamos, is 
the ancestor of the Kartlians (the eastern branch of the Georgi- 
ans). and his brother Egros of the Mingrelians (the western 
branch ). The Kartlians inhabited the upper Mtkvari valley and 
the Egrissi colonized the Rion valley \vest of the Likhi watershed. 
In  the 4th century B.c.! when Alexander of Macedon destroyed 
the Achaemenid Persian empire. the figure of a half-legendary 
Georgian dynast. the mepe or king Farnavazi of Parnabazus of 
Iberia (the country of the Kartlians), emerges with his capital a t  
Mtskhet. He  liberated the Iberians from the rule of a Mace- 
donian governor and was suzerain over Kudzhi, the ruler of 
Egrissi or Colchis. He appointed eight provincial governors 
(erista~lni). who represented the power of central authority over 
the local family heads (ma?nasakhlisni). Colchis was subjugated 
by Mithradates VI of Pontus. in the first decade of the last cen- 
tury B.c . ;  Roman "friendship" was imposed in 6 j  B.C. after 
Pompey's victory over Llithradates. 

Mediaeval Georgia.-In the 4th century AD.. during the reign 
of the Iberian king hliriani (300-362), the Georgians embraced 
Christianity: their illuminatrix was Saint Nino (crucified in 330). 
During the next three centuries Georgia was involved in the con- 
flict between the Byzantine and Persian empires. Colchis. now 
called Lazica. became more closely bound to Byzantium. Iberia 
passed under Persian control, then regained its independence un- 
der Yakhtang I Gurgaslani ("the Lion of Georgia;" 4jo-jog) 
became a Persian province again in j33 and was finally restored 
by the Byzantines in 562 as a kingdom for Guaram. a descendant 
of Vakhtang through his mother, who made his capital at Tiflis 
(or Tbilisi, from tbili, "warm") . 

In the 7th century the caliphate succeeded the Sassanids in the 
suzerainty of Georgia and in the 8th century an Arab emirate 
was established in Tiflis. Meanwhile the house of Bagrationi was 
gaining in influence both in Armenia (9.v.) and in Georgia. For 
a few generations there were obscure princely rivalries and local 
wars until Bagrat I11 (1008-14) succeeded in uniting Georgia. 
During the reign of Bagrat IV (1027-72) the Seljuk Turks in- 
vaded Georgia for the first time. The country was saved by the 
crusades which forced the Turks to turn their attention to the 
Levant. 

Ring David I1 Aghmashenebeli ( i .e . ,  the Restorer; 1089- 
I I 25) reconquered Tiflis in I I 2 2 ; thenceforth it was the capital 
of the united kingdom. Khen  David died. Georgia extended from 
the Black sea to the Caspian. His successors failed to maintain 
political predominance and lost some territory, but Queen Tamara 
(1184-IZIZ), extended the royal dominions into Armenia and to 

the Caspian sea again. The appearance of Jenghiz Khan's armies 
in 1220 rang the knell of Georgia's golden age. 

By 1236 the country east of the Likhi mountains was brought un- 
der Mongol overlordship, while its western part,  which had become 
known as Imeretia, retained its independence. The  collapse of 
Mongol rule in Persia during the first quarter of the 14th century 
favoured a temporary restoration of Georgian unity under Giorgi V 
Brtskinvale (i.e., the Brilliant; 1314-1346) and his two succes- 
sors, but in 1386 a more serious blow was dealt the country by 
Timur who took Tiflis and made prisoner King Bagrat V (1360- 
93). The devastations of Timur continued until 1404. but  under 
Alexander (1413-43) another era of rebirth mas reached. Alexan- 
der, hox~ever. was the last member of the house of Bagrationi to be 
a king of all Georgia. Under his successors the various branches of 
the royal houses divided the country among themselves. 

Turkish and Persian Rivalries.-While Georgia was weak and 
divided, Persia emerged again as a dangerous neighbour. Turkey, 
having conquered Constantinople, became a great power. Never- 
theless. Christian Georgia survived because the two Moslem 
powers were never both strong at  the same time and because their 
policies were always opposed. The 16th and 17th centuries wit- 
nessed a cultural renaissance in Georgia, but the country's politi- 
cal history during that period was one of civil strife. From 1636 
Kartlia and Kakhetia were Persian dependencies. while the king- 
dom of Imeretia and the principalities of Samtskhe. Guria. 
Mingrelia, Abkhazia and Svanetia were within the Turkish sphere 
of influence. At the beginning of the 18th century Persia again 
slipped into anarchy, Turkish power was declining, and Russian 
imperialism appeared in Transcaucasia in I 7 2 2 .  

A~znexation by Russia.-Taymurazi 11, of the Kakhian line of 
the Bagratids, used this situation with skill and in 1744 was 
crowned in Tiflis as king of Kartlia. while his son Irakli hecame 
king of Kakhetia. When Taymurazi died in 1762. Irakli I1 pur- 
sued his father's policy of erecting a Caucasian multinational state 
based on Georgia. He partly succeeded, for his kingdom stretched 
from the Darial gorge to Kakhichevan and from Likhi range to 
Gandzha (Kirovabad); but all western Georgia remained in 
Turkish hands. He concluded with Russia a treaty of alliance 
(Georgiyevsk. July 24, I 783). whereby Russia guaranteed 
Georgia's independence while Irakli acknowledged Russian 
suzerainty. Russia, however, was unable to come to the aid of 
its ally when in 179 j Agha Mohammed of Persia invaded Georgia 
and left Tiflis in ruins. Irakli died on Jan. 11: 1798. and his 
weak successor. Giorgi XI I .  offered little resistance to  the in- 
creasing Russian control over Georgia. He  died on Dec. 28. 1800. 
and on Feb. 16, 1801. the kingdoms of Kartlia and Kakhetia ]\-ere 
incorporated in the Russian empire. The kingdom of Imeretia 
was annexed in 1810. while Guria. LIingrelia. Svanetia and 
Abkhazia were definitively annexed to Russia in 1830. 185;. 1364 
and 1567 respectively; Samtskhe. under Turkish domination from 
1625. n.as annexed by Russia in 1878. 

Sationalis~rt and the Independent Rep1iblic.-Vnder Russian 
domination no legal political activities were tolerated until the 
Russian Revolution of 19oj.  But from the second half of the 
19th century there existed two so-called literary groups. one 
led by Ilia Chavchavadze (1837-1907), one of the greatest 
Georgian writers, the other by Giorgi Tsereteli (1842-I~OO),  
which were actually national political movements; and in 1893 
the Third Group was born, an illegal Social Democratic party 
led by Xoah Zhordania (1868-1953); Karlo Chkheidze and others. 
After 19oj  a National Democratic party was established. There 
was also a small Bolshevik wing in the Georgian Social Democratic 
party, of which Ioseb Dzhugashvili (Stalin) was a member. 

After the Russian Revolution of March 1917 the three Trans- 
caucasian nationalities. Georgians, Armenians and Azerbaijanis, 
formed on Sept. 20. 1917, a Transcaucasian federal republic, 
which, hoxever: broke down on May 26. 1918. Georgia then be- 
came independent, but the Turks had occupied Batum on 
April I j. and. the new Soviet Russian regime's professions of 
amity were not trusted. I n  this situation Akaki Chkhenkeli. the 
Social Democratic premier, signed with Gen. Otto von Lossox a 
Germano-Georgian treaty of friendship at  Poti, on May 28. 1918. 



GEORGIA'S NORTHERN BOUNDARY BEFORLIPIS  - RAILWAYS 

GEORGIA 
Georgians). and the South Osse- 
tian autonomous province (1,430 
sq.mi., with a population of 87,- 
375 in 1926. mainly Xloslems of 
Iranian origin).  After TVorld 
TVar 11, when the Karachaev 
autonomous province and the 
Chechen-Ingush autonomous re- 
public were suppressed and their 
populations deported to Siberia, 
the southern parts of both ter- 
ritories were given to Georgia. 

" By this process Georgia increased 
its area to 26,911 sq.mi. 

Economy.- Land under crops 
increased beween 1913 and 1950 
from 741:200 ha. to 913.600 ha. 
The latter figure included 760,- 
100 ha. under grain, 42:700 ha. 
under technical crops, 43,300 
ha. of orchards (of which 22,- 
500 ha. were of citrus fruit)  and 
tea plantations covering 52,000 
ha. and yielding about 31,000 
metric tons of tea. I n  1931 

GEORGIA AND SURROUNDING AREAS, INCLUDING PRINCIPAL RAIL AND HIGHWAY SYSTEMS there were 2,114 collective farms, 
and a small German force of 3,000 was landed there. On June'4, 82 state farms and 84 machine and tractor stations. Livestock in 
a Turko-Georgian peace treaty \vaS signed a t  Batum, ceding this 1946 amounted to 1,490.ooo head of cattle: 460,000 pigs and 
port. Xrt\rin and Ardahan (the old Samtskhej to  Turkey. 2~069~000 sheep and goats. 

The  collapse of the Central Powers created a new situation. Between 1913 and 1946 the number of workers employed in 
Germans and Turks left Georgia and a British force landed a t  heavy industry increased from 10.900 to 80.600. The manganese 
Batum on Dec. 2 7 ,  1918 (they withdre~v on June 4: 1920). A ore deposits a t  Chiatura are among the richest in the xvorld; their 
constituent assembly, chosen by a tree election in Feb. 1919. metal content is 5772. and the extraction amounted to 1.650.400 
formed a new government headed by Zhordania. .LZ delegation tons in 193;. Coal output a t  Tkibuli and Tkvarcheli increased 
headed by Evgheni Gheghechkori, the Social Democratic foreign between 1913 and 19jo from ;o.ooo tons to 1.323.000 tons. By 
minister, was sent to Paris to seek recognition of  Georgia's in&- 1946 the installed generating capacity amounted to 222.000 k\v. as 
pendence. Only on Jan. I j, 1920% was a de fact0 recognition compared with 26.300 k\v. in 1928. Production of electric power 
granted by the Allied Powers. had amounted in 1946 to 816,000.000 k~v.hr . ;  but as new hydro- 

Gcorgic~ i , ~  L',S.S.R.-On May 7 .  1920% Soviet Russia con- electric power stations were built subsequently. i t  was estimated 
cluded a peace treaty with Georgia, recognizing its independence: that twice as much was being generated by 193'4. After World 
but this TVas a manoeuvre to gain time so as to undermine the new War I1 an iron and steel plant started production a t  Rustavi. 
state f rom Such xVas the task of S. M,  Kirov, \y\.as By 1946 there were in the republic 473 mi. of railnays as Corn- 

sent to  Tiflis as Soviet envoy, Georgia \vas recognized by the pared with 376 mi. in I913 The Poti-Tii3i.i line, built in 1867, 
Allies d e  jflve on Jan. 2 7 ,  1921, but on Feb, 11 Russian armies in- was extended to Baku in 1883. The line linking Georgia along 
vaded the country, On Feb, 22 Turkey presented an ultimatum the Black sea coast with Rostov via Tuapse was opened in 1946. 
demanding the cession of Artvin and Xrdahan. On Feb. 2 5  a BIBLIOGRAPHY.-L. Beria, On the  His tovy  of the  Bolshevik Organiza- 
Soviet republic T V ~ S  proclaimed in Tiflis. The Georgian govern- t ions iiz Transcazrcasia (1949) ; 2. Avalishvili, The Independence o f  
merit left the country on &larch and established itself in G ~ o r q i a  in  Iiztc~tzational Politics 1918-1921 (1930)  ; A. ,ZIanvelichvili, 

Histoire de la Ge 'o~g ie  (1951). (K.  SIX .) Paris. n-hile on Rlarch 16, 1921. a RUSSO-Turkish treaty xvas 
signed in bloscow. Turkey agreed to cede Batum to the Soviet GEORGIA is a southern state of the U.S. and youngest of the 
republic of Georgia, but retained Artvin and Ardahan. original 13 states, having been chartered as a colony in 1732 by 

Stalin, had an insignificaIlt fouoTving iI1 independent George I 1  of Great Britain. from whom it derived its name. TVith 

Georgia, 71.35 n o ~ v  its master as a member of the Kremlin Polit- a total area of 58.876 sq.mi.. it is the largest state east of the 
buro and people's commissar for  nationalities in the Soviet gov- hfississippi river and 21st in size of all the states. cn t i l  early in 
ernment. Fearing that even the Georgian Communists lvould the 19th century it comprised nearly all the present area of 41a- 
be inclined to favour separatist feelings, on March 12, 1922, he bama and ?.lississippi. I t s  size and its agricultural and industrial 
included Georgia in a Transcaucajian Soviet Federated Socialist prominence earned for it before 1860 the popular title of "empire 
republic. A rising organized by I(aikhosro Cholokashvili broke state of the south." The capital has been Atlanta since 1878. The 
out in Georgia on Aug. 27. 1923. but Tvas put doTvn by the Red official flolver is the Cherokee rose. The state bird is the bro~vn 
army. On Dec. 5, 1936. the T.S.F.S.R. was dissolved and Georgia thrasher. Georgia is bounded on the north by Tennessee and 
hecame a direct member of the L.S.S.R. Korth Carolina a t  the 35" parallel (north latitude) and on the 

Population.- According to the census of 1939 the total pop&- south by Florida a t  the 30" 42' 42" parallel. I t  is bounded on the 
tion of Georgia \\-as 3.542.289; in 1959 i t  was 4.049.000. Beta.een east by South Carolina and the Atlantic ocean and on the west 
1Q39 and 1959 the urban population of the republic increased by by Alabama. I t  lies between the meridians 80" 53' 15" and 85' 
about 63C;. the rural population decreased by 9%. Tiflis, the capi- 36' west longitude. 
tal. had 693,000 inhabitants in 1959; Kutaisi 128,000 and Batumi 
82.000. PHYSICAL GEOGRAPHY 

Before World War I1 the total area of the Georgian republic Phys ica l  Features.- The surface of Georgia is divided into five 
was 26.834 sq.mi., including the Abkhazian autonomous republic physical zones. The most prominent of these is the coastal plain 
(3,320 sq.mi., with a population of 201,016 in 1926. about half of 3j.000 sq.mi. I t  extends from the Atlantic seacoast. xvhich is 
of them Moslem), the Adzharian autonomous republic (1,080 skirted by numerous fertile semitropical islands of the Sea Islands 
sq.mi.. with a population of 131!957 in 1926, mainly Rfoslem group. north~vard to the fall line. xvhich extends from Augusta 



through Milledgeville and Macon to Columbus. North of this 
line is the Piedmont plateau of rolling foothills that rise gradually 
in height from 500 ft.. until they reach the mountains about 50 mi. 
N. of Atlanta, to somewhat less than 2,000 ft.  Above this plateau 
lie three small regions, the largest of which is the Blue Ridge in the 
northeast (part of the Appalachian mountain system), extending 
youth and west into Georgia to a distance of 48 and 92 mi., re- 
spectively. In  the extreme northwestern corner of the state is 
the Cumberland plateau (part of the Allegheny system), repre- 
sented by Lookout and Sand mountains, having an elevation of 
about 2.000 feet. Between the two regions mentioned lies the 
G r ~ a t  valley, extending southward to Cedartown. The Georgia 
mountains are part of a mountain system running from Canada to 
central alabama, appearing from Virginia to Georgia in the two 
separate prongs mentioned above, n i th  a wide valley between. 
The highest point in the state is Brasstown Bald (4.784 it .) ,  in the 
Blue Ridge region. The approximate mean elevation of the state 
is 600 ft. Near Atlanta, in the upper Piedmont plateau, is Stone 
mountain, probably the largest piece of exposed granite in the 
world. 

On the Blue Ridge mountains in the northeast corner of the state 
begins a water parting line, the fall line, extending southwest to 
Atlanta, southeast of which the waters flow into the Atlantic ocean 
and above which they find their way to the Gulf of Mexico. The 
Great valley region and most of the western portion of the Blue 
Ridge mountains are drained by the Etowah and the Oostanaula 
rivers and their tributaries, forming at  Rome the Coosa, mhich 
empties into Mobile bay. The Cumberland plateau and the north- 
western part of the Blue Ridge mountains constitute a part of the 
Tennessee basin. The principal rivers of the state are the Savan- 
nah, forming the boundary u-ith South Carolina; the Oconee and 
the Ocmulgee, nhich unite in the south-central part of the state to 
form the Xltamaha; the Satilla in the southeast; and the Flint 
and the Chattahoochee, which unite in the southwest corner to 
form the Apalachicola in Florida. All except the Satilla rise in 
the upper Piedmont and are navigable only south of the fall line. 
In  the southeastern part of the state is the Okefenokee swamp, 
covering an area of 660 sq.mi., a national wildlife sanctuary, most 
of ~ ~ h i c h  lies in Georgia. Much of the area in this region of the 
state is unsuitable for cultivation because of numerous marshes 
and swamps. 

Climate.--The climate of Georgia is mild. Mean annual tem- 
peratures range from about 57" to 68' F. January averages are 
about 40" in the mountains and 54' on the south coast; July av- 
erages range from about 74" to 82'. Alean annual rainfall is 
almost 50 in. a year. Snowfall averages seven to ten inches a 
year in the mountains, about three in Atlanta and becomes negli- 
gible on the coastal plain. 

Soil.-Georgia is notable for the variety of its soils, by far the 
greatest number being found in the upper coastal plain. The domi- 
nant pattern is in northern Georgia, loam and clay rich in decom- 
posed limestone and calcareous shales; in the Piedmont. clays and 
loams. mostly of dark red colour, derived from decomposed horn- 
blende; and in the coastal plain. gray sands and sandy loams. 

Vegetation.- here are 250 species of trees native to the state, 
more than 90% of which are of commerciaI importance. The 
mountains are covered with oak and hickory varieties, with short- 
leaf pine as a secondary type. Other hardwoods are hemlock, 
maple and chestnut. Loblolly pine grows abundantly in the Pied- 
mont, while longleaf pine is found in the western and southern 
portions of the state. \t7hite and red oak, yellow poplar, cherry 
and ash' are important hard\\-oods throughout most of the state. 
The coastal area is noted for live oaks, cypresses and palmettos. 
Important flowering trees are magnolia, mimosa, dogwood, redbud, 
tulip and crepe myrtle, the last being nonindigenous. There are 
more species of shrubs than of trees. The most common flowering 
shrubs are yellow jasmine, flowering quince and arbutus, with 
rhododendron and laurel predominating in the mountains. The 
Cherokee rose bears a small white blossom with yellow centre. 
Spanish moss is abundant on the coast and around the streams and 
suamps of the entire coastal plain. 

A n i m a l  Life.-There are 79 species of reptiles. Of these 40 

are snakes, 23 are turtles, 13 are lizards and 3 are crocodilians. 
Poisonous snakes are the rattlesnake. of mhich the eastern dia- 
mondback is the most noted, copperhead and cottonn~outh mocca- 
sin, the last being aquatic and found largely in the coastal plain. 
The coral snake is rare. Of the 63 species of amphi~ ians  35 are 
salamanders and 28 are frogs and toads. 

There are 160 species of birds that breed in Georgia and a 
greater number of migratory fowl. The largest family is the spar- 
r o ~ ~ ~ ,  of vhich 67 varieties have been identified. The bobxhite, or 
Virginia quail, is xidely distributed and is the most popular game 
bird. Second in popular~ty and distribution is the dove. Marsh 
hens are abundant on the coast, and wild turkeys are found in the 
mountains and on the coast. Migrating geese and ducks are found 
on inland lakes, as well as on the coast The Okefenokee swamp 
has many interesting and rare waterfowl. including the water tur- 
key. Virginia deer are found in 50 counties, but the coastal coun- 
ties have the largest number. The black bear is found in 13 coun- 
ties being most abundant in Ware and Charlton. Other prominent 
wildlife include the rabbit. squirrel, opossum, fox, raccoon, musk- 
rat,  mink, otter and weasel. Less prominent are the beaver, 
badger, aildcat. civet cat, mole, panther and skunk. The most 
popular fresh-water game fish are trout. bass. bream shad and cat- 
fish; all except the last are produced in state hatcheries for re- 
stocking. Off the coast are dolphins, porpoises, edible shrimps, 
blue crabs and tidewater oysters. 

P a r k s  a n d  Monuments.- The 27 state parks range in area 
from the Jefferson Davis Memorial park (less than 5 ac.. near 
Irwinville) to Jekyll Island (an 11.000-ac. sea island, near Rruns- 
wick). The total acreage is in excess of 36,000. The parks are 
distributed throughout the state but are more numerous in the 
mountain area, where Vogel State park ranks high in tourist popu- 
larity. Kearly all state parks contain lakes or are adjacent to 
large bodies of impounded xater .  The Georgia I'etera~is Memorial 
park in Crisp county borders on the 13.000-ac. Lake Blackshear. 
The federal government administers six areas in Georgia. the larg- 
est being the Chattahooche National forest in north Georgia (n i th  
headquarters a t  Gainesville), comprising 665.2 7 1 ac. Others of 
unusual interest are the Kennesaw Rlountain Sational Battlefield 
park near Marietta, the Chickamauga and Chattanooga National 
hlilitary park in U'alker and Catoosa counties, and the Ocmulgee 
National monument (Indian) at  Alacon. The most important 
cemetery park is a t  Andersonville in Sumter county,  here about 
13,000 Union prisoners died in 1864. 

HISTORY 

Colonial.-Georgia's formation was the result of a desire of the 
British government to protect South Carolina from invasion by 
the Spaniards from Florida, and by the French from Louisiana. as 
well as of the desire of James Edward Oglethorpe (q.v.) to found 
a refuge for the persecuted Protestant sects and for the unfortu- 
nate but worthy indigent classes of England. The charter was 
granted to "the trustees for establishing the colony of Georgia 
in America," giving the colony a unique type of control. yet some- 
uha t  like the proprietary form. Parliament gave F1O.OOO to the 
enterprise, and the trustees encouraged the settlers to grow silk, 
grapes, hemp, olives and medicinal plants, for which England was 
dependent upon foreign countries. The sale of rum and the in- 
troduction of Negro slaves were forbidden. and severe limitations 
were placed on land tenure. Oglethorpe, as resident trustee, ac- 
companied the first colonists, uho  settled at  Savannah in 1733. 
The early settlers were English, German Lutherans (Salzburgers), 
Scottish Highlanders, Portuguese Jews, Piedmontese, Sviss and 
others; but the main tide of immigration came from Virginia and 
the Carolinas after 1750. 

.4s a bulwark against the Spanish and French the colony was 
successful, but as an economic and philanthropic experiment it 
was a failure. The industries planned for the colony did not thrive, 
and because sufficient labour could not be obtained, the importa- 
tion of slaves was permitted, under certain conditions, in 1749. 
About the same time, parliament directed the trustees to end the 
prohibition on the sale of rum, and the restrictions on landhold~ng 
were gradually removed. In  1753 the charter of the trustees 
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expired and Georgia became a royal province, its character rapidly 
changing to resemble that of other southern colonies. 

Under the new regime the colony was so prosperous that Sir 
James Wright (1716-85), the last of the royal governors, de- 
clared Georgia to be "the most flourishing colony on the conti- 
nent." The people mere led to revolt against the mother country 
through sympathy with the other colonies rather than through 
any grievance of their own. The centre of revolutionary ideas 
was St. John's parish on the coast (settled by New Englanders, 
chiefly from Dorchester, Mass.) and the area north of Augusta 
(settled by Carolinians and Virginians). Loyalist sentiment >\as 
so strong that only 5 of the 12 parishes sent representatives to 
the first provincial congress, which met on Jan. 18, 1775, and its 
delegates to the Continental Congress therefore did not claim seats 
in that assembly. Six months later all the parishes sent represent- 
atives to another provincial congress that met on July 4, 1775. 

The war that followed was a severe civil conflict, with the 
Loyalist and Revolutionary parties being almost equal in numbers; 
a large number of moderates preferred a neutral course. In 1778 
the British seized Savannah, which they held until 1782, meanwhile 
reviving the British civil administration. and in 1779 they captured 
Augusta and Sunbury; but after 1780 the revolutionary forces 
were generally successful against Tories in the upcountry in bloody 
guerrilla fighting. Civil affairs also fell into confusion, partly 
because of a schism among the revolutionists. While a state con- 
stitution was adopted in 1777, harmony did not prevail until 1781. 

E a r l y  Statehood.-In the Constitutional Convention of 1787 
Georgia's delegates almost invariably gave their support to meas- 
ures designed to strengthen the central government. Georgia be- 
came the fourth state to ratify the federal constitution (Jan. 2, 
1788), and one of the three that ratified unanin~ously. Afterward 
a series of conflicts between federal and state authority caused the 
growth of states' rights theories. Because of these conflicts a 
majority of Georgians adopted the principles of the Democratic- 
Republican party, and early in the 19th century the people were 
virtually unanimous in their support of Jeffersonian ideas. The 
position of congress and of the supreme court with regard to 
Georgia's policy in the Yazoo frauds aroused distrust of the federal 
government. I n  1795 the legislature granted, for $500,000, the 
territory extending from the Alabama and Coosa rivers to the 
Mississippi river, and between 35" and 31' N. lat. (almost all the 
present state of Afississippi and more than half of the present 
state of Alabama), to four land companies, but in the following 
year a new legislature rescinded the contracts, on the ground that 
they had been fraudulently and corruptly made. In  the meantime 
the U.S. senate had appointed a committee to inquire into Georgia's 
claim to the land in question, and as this committee pronounced 
that claim invalid, congress. in 1800, established a territorial gov- 
ernment over the region. The legislature of Georgia remonstrated 
but expressed a ~i l l ingness  to cede the land to the United States. 
I n  1802 the cession was ratified, it being stipulated, among other 
things, that the United States should pay to the state $1,250,000, 
and should extinguish "at their own expense, for the use of 
Georgia, as soon as the same can be peaceably obtained on reason- 
able terms," the Indian title to all lands within the revised limits 
of Georgia. I n  1824 the state remonstrated in vigorous terms 
against the dilatory manner in which the national government was 
discharging its obligation, with the result that in 1825 a treaty was 
negotiated at  Indian Springs by which a small and unrepresenta- 
tive group of friendly (Lower) Creeks agreed to exchange their 
remaining lands in Georgia for $5,000,000 and equal territory be- 
yond the Mississippi. But Pres. John Quincy Adams, convinced 
that this treaty mas accompanied by bribery and learning that it 
was not confirmed by the entire Creek nation, authorized a new 
one, signed at  Washington in 1826, by which the Creeks kept a 
small tract within the recognized limits of Georgia. Gov. George 
M. Troup (1780-1856) proceeded to execute the first treaty, and 
the Georgia legislature declared the second treaty illegal and un- 
constitutional. In  reply to a communication of President hdams, 
early in 1827, that the United States would take strong measures 
to enforce its policy, Governor Troup asked his legislature to pre- 
pare to resist to the utmost any military attack that the U.S. gov- 

ernment should think proper to make. A final treaty, in 1827, 
ended the Creek controversy. 

The controversy with federal authorities over Indian removal 
then focused on the Cherokees. In  1828 the legislature extended 
the jurisdiction of Georgia law to the Cherokee lands lying in 
the northern part of the chartered limits of Georgia. Andrew 
Jackson, then president, sided with Georgia, informing the Chero- 
kees that their only alternative to submission to Georgia was emi- 
gration. Thereupon the chiefs resorted to the U.S. supreme court, 
which in 1832 declared that the Cherokees formed a distinct com- 
munity "in which the laws of Georgia have no force" and annulled 
the decision of a Georgia court that had extended its jurisdiction 
into the Cherokee country (Worcester v. Georgia). But the gov- 
ernor of Georgia declared that the decision was an attempt a t  
usurpation that would meet with determined resistance. and Presi- 
dent Jackson refused to enforce the decree. He did, however, work 
for the removal of the Indians, which was effected in 1838. 

Politics a n d  Slavery.-Despite early national political unity, 
local partisanship had been represented by two factions. One, led 
successively by William H. Crawford and George M. Troup, rep- 
resented the interests of the coastal element and the upcountry 
slaveholding communities; the other, formed by John Clark 
(1766-1832) and his father Elijah, found principal support among 
the nonslaveholders and the frontiersmen. At the same time there 
was a sectional cleavage between the older communities along 
the coast and the newer upcountry communities, in which the lat- 
ter early gained a dominant position, as a result of which the 
capital was removed to the upcountry, mhere it became fixed at  
Milledgeville in 1807, and in the creation of numerous counties 
throughout the rapidly expanding cotton belt of middle Georgia. 
(Up to 1924 a total of 161 counties had been created; in 1932 the 
number was reduced to 159.) 

The Troup faction. under the name of the States' Rights party, 
after 1832 endorsed the nullification policy of South Carolina 
against federal tariff laws. The Clark faction, calling itself the 
Union party, opposed South Carolina's conduct, but on the grounds 
of expediency rather than of principle. Because of its opposition 
to President Jackson's stand on nullification, the Troup party 
affiliated with the new Whig party, while the Clark party was 
merged into the Democratic party led by Jackson. The anti- 
slavery and nationalistic views of the Whig party during the 
1850s caused its members in Georgia to shift to the Democratic 
party. 

The activity of Georgia in the slavery controversy was impor- 
tant. Popular opinion at  first opposed the Compromise of 1850 
(see COMPROMISE MEASURES OF 1850), and some politicians de- 
manded immediate secession from the Union. Others contended 
that the compromise was a great victary for the South and in a 
campaign on this issue secured the election of such delegates to 
the state convention (at Milledgeville) of 1850 that that body 
adopted, on Dec. 10, by a vote of 237 to 19, a series of conciliatory 
resolutions, since known as the Georgia platform. The approval 
in other states of the Georgia platform in preference to the Ala- 
bama platform (see ALABAMA) caused a reaction in the South 
against secession, which was followed for a short period by a return 
to approximately the former party alignment. But in 1854 the 
rank and file of the Whigs joined the American or Know-N0thir.g 
party (q.v.), which evaded the slavery issue, while most of the 
Whig leaders went over to the Democrats. The Know-Nothing 
party was nearly destroyed by its crushing defeat in 1856, and in 
the next year the Democrats, by a large majority, elected as gov- 
ernor Joseph Emerson Brown (1821-94), who, by three successive 
re-elections, was continued in that office until the close of the 
American Civil War. 

Secession a n d  t h e  Civi l  War.-The Kansas question and the 
attitude of the North toward the decision in the Dred Scott case 
were arousing the South when Brown was inaugurated the first 
time. In  his inaugural address he clearly indicated that he would 
favour secession in the event of any further encroachment on the 
part of the North. On Nov. 7, following the election of Pres. 
Abraham Lincoln, the governor, in a special message to the legis- 
lature, recommended the calling of a convention to decide the 
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V I E W S  OF GEORGIA 

T o p  le f t :  Cloudland Canyon State park i n  the Cumberland range, north- colony 
west section of the state B o t t o m  lef t :  Marble cu t t i ng  near Tate i n  northern Georgia. This quarry 

T o p  r i g h t :  Atlanta, showing the state capitol bui ld ing i n  the foreground. was first worked in 1884 
It was b u i l t  i n  1885-89 and patterned after the national capitol B o t t o m  right: Owens-Thomas house a t  Savannah, b u i l t  i n  1816-19. It 

Cent re  l e f t :  Marble bench a t  Savannah marking the first camp site, in is considered one of the finest U.S. examples of the regency period of 
1733, of James E. Oalethorpe (16961785). founder of the Georgia architecture 



PLATE 11 GEORGIA 

B Y  C O U R T E S Y  O F  ( T O P  L E F T )  G E O R G I A  D E P A R T M E N T  O F  COMMERCE, (TOP R I G H T )  "HOLIDkY," ( B O T T O M  LEFT, BOTTOM R I G H T ]  S A V A N N A H  C H A M B E R  O F  C O M M E R C E ;  PHOTOGRAPH, (CENTRE 

L E F T )  C A R O L Y N  C A R T E R  

SCENES IN GEORGIA 

T o p  le f t :  F o r t  Pulaski National monument on Cockspur Island a t  the en- range, northeastern Georgia 
trance to the Savannah river. I ts  capture by Federal troops in 1 8 6 2  B o t t o m  le f t :  Pirates' house near the Savannah waterfront. In  the 1 8 t h  
successfully demonstrated for the f irst t ime  the effectiveness of cannon century seamen were shanghaied f rom there for sail ing ships through an 
fire on masonry walls underground tunnel connecting the house w i t h  the waterfront 

Top  r i g h t :  Oglethorpe hotel, Brunswick, designed by Stanford Whi te B o t t o m  r i g h t :  Old harbour l i gh t  (1852)  a t  the foot of Emmet t  park i n  
(1853- 1906) Savannah, near the Savannah river 

Cen t re  l e f t :  Glade shoals near Gainesville in the footh i l ls  of the Blue Ridge 
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question of secession. Alexander H. Stepliens and Herschel V. 
Johnson contended that Lincoln's election was insufficient ground 
for such action. On Kov. 17 the legislature passed an act direct- 
ing the governor to order an election of delegates on Jan. 2, 1861, 
and their meeting in a convention on Jan. 16. On Jan. 19 this 
body passed an ordinance of secession by a vote of 208 to 89. 
Already the 1st regiment of Georgia volunteers! under Col. Alex- 
ander Lawton (1818-96), had seized Ft.  Pulaski at the mouth of 
the Savannah river, and Governor Brovin proceeded to Augusta 
and seized the Federal arsenal there. Toward the close of 1861, 
however, Federal warships blockaded Georgia's ports, and early 
in 1862 Federal forces captured Tybee Island, Ft. Pulaski, St. 
Marys, Brunswick and St. Simons Island. Georgians responded 
freely to the call for volunteers: but when the Confederate con- 
gress. in April 1862, passed the conscript lav;, Governor B r o w ,  in 
a correspondence with Pres. Jefferson Davis, offered serious ob- 
jections. Brown also quarreled with Davis on other Confederate 
policies that he considered as infringements on the rights of a 
sovereign statc. 

In  1863 northwest Georgia was involved in the Chattanooga 
campaign. In the following spring Georgia was invaded from Ten- 
nessee by a Federal army under Gen. William T. Sherman. The 
resistance of Gen. Joseph E. Johnston and Gen. J. B. Hood proved 
ineffectual, and on Sept. 2 Atlanta was taken. On Nov. 15 Sher- 
man burned Atlanta and began his famous March to the Sea, tak- 
ing Savannah late in December. In  the spring of 1865, Gen. J. H. 
IVilson. with a body of cavalry, entered the state from Alabama, 
seized Colun~bus and West Point on April 16: and on May 10 cap- 
tured Jefferson Davis, president of the Confederacy, near Irwin- 
ville. 

Reconstruction.- In accord with Pres. Andrew Johnson's plan 
for reorganizing the southern states! a provisional governor, James 
Johnson, was appointed on June 17; 1865, and a state convention 
reformed the constitution to meet the new conditions, rescinding 
the ordinance of secession, abolishing slavery and formally re- 
pudiating the state debt incurred in the prosecution of the 11-ar. 
A legislature and other officials were elected in Sov.  1865. The 
legislature ratified the 13th amendment on Dec. 9, and five days 
later Charles J. Jenkins was inaugurated governor. But both the 
convention and legislature incurred the suspicion and ill will of 
congress. Georgia was placed under military government, as 
part of the 3rd military district, by the Reconstruction act of 
March 2, 1867. 

Under the auspices of the military authorities, registration of 
electors for a new state convention mas begun, and 95,168 Kegroes 
and 96,333 whites were registered. The acceptance of the propo- 
sition to call the convention and the election of many conscien- 
tious and intelligent delegates were largely the result of the 
influence of former Governor Brown, who was strongly convinced 
that the wisest course was to accept quickly \\-hat congress had 
offered. The convention met in Atlanta on Dec. 9; 1867, and by 
hfarch 1868 had revised the constitution to meet the requirements 
of the Reconstruction acts. The constitution \vas duly adopted by 
popular vote; and elections were held for the choice of a gover- 
nor and legislature. Rufus Brown Bullock, Republican, ?,Yas 
chosen governor; the senate had a majority of Republicans; and 
in the house of representatives, by the close vote of 76 to 74, a 
Republican was elected speaker. On July 21, the 14th amendment 
was ratified, and, as evidence of the restoration of Georgia to the 
Union, its congressmen were seated on July 25, 1868. 

In  Sept. 1868 the Democrats in the state legislature, being as- 
sisted by some of the white Republicans, expelled the 27 Xegro 
members and seated their defeated a-hite contestants. In retalia- 
tion congress excluded the state's representatives on the techni- 
cality that their credentials did not state to which congress they 
were accredited, and, on the theory that the government of Georgia 
was a provisional organization, passed an act requiring ratification 
of the 15th amendment before Georgia's senators and representa- 
tives would be seated. The department of war then concluded that 
the state was still subject to military authority and placed Gen. 
A. H.  Terry in command. With his aid and that of congressional 
requirements that all members of the legislature must take the 

test oath of nonsupport to any pretended government, i.e., the 
Confederacy, and that none be excluded on account of colour, a 
Republican majority n a s  secured for both houses, and the 15th 
amendment n7as ratified. On July 15, 1870, Georgia mas finally 
readmitted to the Un~on.  

Reconstruction in Georgia was comparatively moderate, largely 
because a number of conservatives under the leadership of former 
Governor B r o ~ i n  supported the Reconstruction policy of congress. 
The election of 1870 gave the Democrats a majority in the legis- 
lature; Gov. Rufus B. Bullock, fearing impeachment, resigned, 
and at  a special election James 31. Smith was chosen to fill the 
unexpired term. After that the control of the Democrats mas 
con~plete. Georgia, ho\\e\er, did not frame her home-rule consti- 
tution until 1877, ahen  the threat of further military intervention 
had ended. 

Post-Reconstruction.- The history of Georgia since Recon- 
struction has been one of nominal social and economic progress, 
n i th  the state standing firmly Democratic in politics. The 18- 
year inter\-a1 fo l lo~~ing  1872 \\as dominated by the Bourbon trium- 
virate of Joseph E. Brovn, Alfred H. Colquitt and John B. Gordon, 
n h o  stood for lo:\, taxes and l~mited public services and who main- 
tained a close liaison between business and political interests. The 
leasing of convicts to private concerns was the most criticized of 
their policies. The Independent movement, later backed by the 
Farmers alliance, challenged Bourbon control throughout most of 
the period, but by 1892 the Populist threat, with its greater appeal 
to rural voters, became more serious. All factions sought the 
Kegro vote, and political corruption was widespread. The naning 
of Populism at  the beginning of the 20th century was accompanied 
by the adoption of several new measures. Virtual disfranchise- 
ment of the Negro was effected by registration requirements in 
1908 ("grandfather" lavs, ~ ~ h i c h  placed restrictions on Negroes 
by requiring that a registrant be "a veteran of any mar" or "the 
descendant of a veteran"), and the con\ ict-lease system was abol- 
ished. A state-nide prohibition law of 1907 proved unpopular, 
and this issue remained prominent until adoption of the 19th 
amendment to the U.S. constitution in 1919 brought national pro- 
hibition. Laws seeking to protect labour in the state's growing 
industries and reforms in educational policy, with additional ap- 
propriations for public schools, were other notable measures 
adopted in the first quarter of the 20th century. 

The Neil1 act of 1917 placed primary elections under legal con- 
trol, establishing the county unit system for determining winners 
in such elections. In  1920 a constitutional amendment fixed 
the number of first-class counties at  8 and the number in the 
second classification at  30, while those remaining  ere in the third 
class. First-class counties were the most populous, and each had 
three representatives in the legislature and cast six unit votes. 
The second group of 30 counties had t ~ o  representatives each and 
\\as entitled to four unit votes. The remaining 122 counties mere 
the least populous. and each had one representative and cast t\vo 
unit votes. Thus first-class counties had a total of 48 votes; 
second class. 120 votes; and third class. 244 votes, the total of all 
votes being 412 Subsequently the number of counties nas  re- 
duced to 159 and the total of county unit votes to 410. Since 
nomination in the Democratic primary in Georgia was tantamount 
to election, county unit voting, together with the three-class sys- 
tem of representation, placed political control in the hands of the 
smaller counties dominated by rural voters. 

I n  1930 Richard B. Russell nas  elected governor on a platform 
of revamping governmental machinery to effect economy and effi- 
ciency. The Reorganization act of 1931 reduced 102 adminis- 
trative units to 18 and estabhshed a board of regents to administer 
the public colleges and the university. Russell was succeeded 
in 1933 by Eugene Talmadge, who for four years opposed most 
aspects of the national administration. The Roosevelt ad- 
ministration nas  popular in Georgia, honever, and Eurith D.  
Rivers after 1937 brought the state into the orbit of the S e w  
Deal, although his failure to finance expanded state services 
brought Talmadge hack to poner four years later on a platform 
of economy. He rio~v attacked the more subtle effects of the New 
Deal, and the promotion of social equality for all races, and 
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launched a white supremacy offensive. He caused the dismissal 
of several university-system officials thought to be advocating mix- 
ing of the races in public colleges and schools, the dismissals in 
turn causing the colleges to lose accreditation. Ellis Gibbs Arnall 
defeated him in 1942 and introduced a program of reform, restored 
college accreditation, lowered the voting age to 18, abolished the 
poll tax and promoted the adoption of a new constitution in 1945, 
embracing approximately 50 changes. 

I n  the Democratic primary of July 1946, Eugene Talmadge, 
backed by rural voters and supported by some industrialists, again 
received the nomination for governor under the county unit sys- 
tem, although losing the popular vote to James V. Carmichael. 
In  the following November he was formally elected governor with- 
out opposition, but he died before his inauguration. The general 
assembly convened in January and according to lam canvassed the 
election returns to find that about 700 write-in votes had been cast 
for the governor-elect's son, Herman E. Talmadge, whom they 
then declared governor. Because the constitution of 1945 was not 
clear on the question of succession in such a case, confusion fol- 
lowed. Arnall and the lieutenant governor-elect, Melvin E. 
Thompson, each claimed the succession on different legal grounds. 
Arnall was forcibly ejected from the governor's mansion by Tal- 
madge partisans, who held the capitol for 67 days. On March 16 
the state supreme court ruled in favour of Thompson, but in the 
special primary of 1948 young Talmadge won over Thompson in a 
county unit vote of 312 to 98, the popular vote being Talmadge, 
357,865; Thompson, 312.035. 

A federal court decision in 1945 ordered the Democratic (nhite) 
primary in Georgia open to Negro voters, causing the registration 
of Negroes to increase more than 700% by the end of the follow- 
ing year and providing new impetus to the white supremacy issue. 
A reregistration act in 1949, containing literacy, character and 
citizenship tests, and aimed a t  minimizing the Negro vote, proved 
unsatisfactory and was repealed after one year. I n  1950 (and 
again in 1952) a proposed amendment extending the county unit 
system to general elections was defeated by the people. In the 
meantime a sweeping 3% sales tax levy enacted by the Herman 
Talmadge administration, most of which went largely for educa- 
tional purposes, resulted in a rapid upgrading of Negro schools. 
What promised to prove the most serious issue since Reconstruc- 
tion was provided in May 1954, when the U.S. supreme court 
announced its decision that segregation in public schools was un- 
constitutional. In  November an amendment was ratified enabling 
the state to abolish public education but granting subsidies to pri- 
vate schools. Marvin Griffin in the meantime campaigned for 
governor on the Talmadge position of continued segregation and 
was elected. Accordingly, in 1955, the legislature passed a stand- 
by private-school law to go into effect if the court ordered a spe- 
cific school to desegregate. 

GOVERNMENT 

Constitutions.-Georgia has had a total of eight constitutions, 
that of 1877 having the longest continuous history although 
amended 301 times. In  1945 a new constitution was adopted, 
about 90% of which was taken from the preceding document. 
Revision mas largely confined to form and organization although 
important changes were made. The amendment of 1941 increas- 
ing the governor's term from two to four years was continued in 
the new constitution, as was the teen-age qualification for voting 
(1943). The governor was made ineligible to succeed himself until 
four years from the date of leaving office. The membership of 
the state senate was increased from 52 to 54, bringing the total 
membership of the legislature to 259. The office of lieutenant 
governor was added along with several new boards, all being con- 
stitutional offices. The number of justices of the supreme court 
was increased from six to seven. Salaries of state officials in gen- 
eral were raised, the per diem pay of legislators being fixed at  
$1 5. 

During his administration Gov. Eugene Talmadge had obtained 
legislative endorsement of his plans to give the governor, function- 
ing along with the state auditor as the budget committee, power 
to transfer funds from one purpose to another. This executive 

subsequently exercised such power over the purse as to give him 
unusual control over every aspect of state government and to open 
the way for administrative abuses, which in turn crystallized a 
movement led by Governor Arnall to weaken the powers of the 
governor and to improve administrative efficiency. Arnall's pro- 
posals to make the board of regents, board of education, board 
of pardons and paroles, game and fish commission, and public 
service commission constitutional agencies mere ratified by the 
people in 1943. The constitution of 1945 continued this trend 
toward cutting down the powers of the governor and effecting 
decentralization in administration. 

The 1877 constitution placed severe limitations on finance, 
taxation and debt, although amended many times to meet require- 
ments of changing circumstances. I n  June 1937, 26 constitutional 
amendments were ratified, liberalizing the powers of the legisla- 
ture, particularly with respect to the state's co-operating in the 
social program of the Kew Deal. A clause limiting the debt of 
a minor civil division to 7% of the assessed valuation of its prop- 
erty was amended 135 times before 1945. The new constitution 
raised the limit to lo%,  but the additional debt had to be approved 
by a majority vote, as against a two-thirds vote in the old con- 
stitution, and had to be paid in five years. A significant new 
provision required that all tax moneys for state purposes be paid 
into the state treasury and that appropriations be made by the 
legislature to departments and agencies in specific sums. The 
new provision removed the old principle of allocating certain 
revenue to specific objectives, a practice which at one time re- 
moved as much as 60% of all state funds from legislative control. 
A determined effort by highway interests to amend the nen con- 
stitution so that most of the gasoline taxes and license-tag fees 
would be earmarked for construction and maintenance of roads 
succeeded in 1952. 

Finances.-In the second half of the 20th century, Georgia's 
total annual income exceeded $300,000,000, more than 80C& of it 
being derived from taxes that were nonexistent a t  the beginning 
of the century. The 3% general sales tax, begun in 1951, ac- 
counted for nearly 40y0 of the total. Motor-vehicle license taxes 
and gasoline taxes, begun in 1910 and 1921, respectively, pro- 
vided 28%; while the income tax, introduced in 1929, accounted 
for slightly more than 15%. State taxes on land and real estate, 
once an important source of state revenue, mere reduced to one- 
fourth of a mill in 1951 and thereafter contributed only a negli- 
gible part of the state's income but remained the most important 
source of revenue for local government. Of the state's total in- 
come more than one-half was being spent for education; about 
one-quarter for highways; less than one-tenth for public health 
and public welfare; and less than one-tenth for all other depart- 
ments. By 1950 Georgia's fixed debt had been paid off. and the 
state's financial position was better than a t  any time since 1860. 

POPULATION 

In  1760 Georgia's population was less than 10,000, with Negro 
slaves forming one-third of the total. By the end of the colonial 
period the number of settlers had grown to 33,000, of whom 
18,000 were slaves. The state continued to grow throughout the 
American Revolution and by the first census in 1790 had reached 
82,548, concentrated in the L-shaped corridor along the Savannah 
river and thence down the coast to the Altamaha. By 1800 the 
population had almost doubled, having increased to 162,686, 90% 
of the increase occurring in the upcountry, where land grants had 
become available. The population reached 691,392 by 1840, re- 
sulting from the freeing of land by removal of Indians, free grants 
of the state's western lands and rapid expansion of cotton planting. 
The 1860 population of 1,057,286 \\-as 44% Kegro and mas con- 
centrated in the newer middle Georgia counties. In  1900 the popu- 
lation nas 2,216,331, with 46.7% Xegro and 15.6% urban. 
Throughout the 20th century there was a steady decline in the 
proportion of Negroes and a sharp rise in the percentage of urban 
inhabitants. 

In 1960 the total population x a s  3,943,116 (an increase o l  
498.538 over 1950), or 67.0 persons per square mile. The entire 
urban population, including the urban fringe adjacent to the five 
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larger cities (and six unincorporated places of 2.500 or more 
elsewhere). vas  2,182.11'7, or 55,37c of the state total. There are 
five standard metropolitan areas-Atlanta, .-Iugusta. Colu11:hus, 
Flacon and Savannah. With the exception of the nonnhires 
(practically all Negro), n.ho comprised about 30% of the toial 
population, Georgia's people were largely of Anglo-Saxon orixin, 
The foreign-born cornprised only a smali fraction of 1%. South 
Georgia was heavily populated with Segroes. while a f e ~ ~  north 
Georgia counties had none. ..\I1 groups \\-ere predo~iiinailtly 
Protestant in religion. I n  both the native white and the Negro 
population, males were outnumbered. the ratios being 98.3 (per 
100 females) and 90.6. respectively. in 1950. I11 the second half 
o i  the 20th century the rura! population was declining more rapidly 
than in the past because of crop-reduction programs and other 
changes in the agricultural pattern. Farm tenancy Tsas also de- 
clining. 40% of the farmers belonging to that category, as op- 
posed to 55% in 1940. Rlany Kegroes .sere moving from frirms 
t,o urban communities outside the state. 

I P o p l a t i o n  

I Place 
I 

! 
1960 / 19 i0  / 1940 / 1920 1 1930 : 

Total  state 
Alhany 
.Americus 

Cairo 
~arro11to.n 
Cartersiille 
( ' e d a r l o ~ ~ ; ~ ~  
Cha~nblee , 

Collcze Pa rk .  
Columbus , 

Cordele . . 
Coxinglon , 

Dalton . . 
Iln\r.ion. . 
Peca tu r .  , 

Dock Junction 
Dooclas. , 

Duh!in . , 

Editman . 
Ea't Point , 

Elberlon . 
Fair 0:iks . 
~ i t ~ g e r a l d  
Forest Park 
Fort \ alley 
Gainewille . 
Garden Ci ty .  
Griftin . 
Ilaneville . 
Jc-UP 
La ~ a y e l t e  : 
La Grange . 
Macon . . 

- - -  ~~ . 
Jloultrie . 
l e \ \ -nan  . 
Korth Atlanta 
Pcrry . 
Quitman 
Rome . 
Sandersville 
Savannah 
Smyrna 
S ta t~shoro  
S~\.ainsboro 
Tilomaston 
Thomasville 
Tifion . 
Toccoa . 
Valdosta 
1-idaiia . 
JTarner Rob 
TTaycross 
Tyayncsboro 
Winder . 

ins 

*Populations are reported as  constituled at  date  of each cenius. 
Note: Dash indicates place did not exist during the reported census, or data !\-ere not  

available. 

EDUCATION 
S t a t e  School System.-'4s early as 1742 the Georgia trusteps 

provided free tuition for children of poor families to attend a 
school at Savannah, and 1-arious forms of educational sulxidy 
have continued throughout the state's history. ;\fter the Xrleri- 
can Revolution. academies vere  established in se~era l  counties 
with funds from confiscated Loyalist estates and by gifts of pub- 
lic land. By 1860 over 500 academies had been chartered, many 

by private, civic and religious groups. The acadetny systeE, es- 
sentially aristocratic. remained the general pattern of education 
throughout the pre-,\rnerican Civil \Yar period. Tuition  as not 
free until 1817 and then only for children of indigent parent.. 

The constitution of 1863 authorized free public education on 
the elen~ent:rry level for all children, and a school  la^^ was enacted 
in 1870. Appropriations reached S1.OOO.OOO in 1893. Supple- 
mentary local tases for elementar?- schools were permitted by a 
corlstitutional amendment in 1901, but counties \\-ere not required 
to levy such a tax until 1919. I n  19i 1 the state board of education 
became a professional one, and uniform schoolbooks were adopted; 
in the follo\~ing year high schoolt: became a part of the public- 
school system. In 193i a seven-months elementary-school term 
TTas guaranteed by the legislature. The compulsory school law as 
amended in i919 required attendance between the ages of 8 and 
14 at least through the seventh grade. 

School conso1iilatioi-i on a locsl experimental basis was begun 
in 1903. but not ilntil 1919 did the legislati~re appropriate funds 
to encourage this movement. Silnultaneously an adult illiteracy 
commission -rms estai~iished, followed by local taxation for adult 
schools, resulting in noteworthy progress in the eradication of 
illiteracy, the percentage dropping from 18.37; in 1920 to 9.45 
in 1930. 

111 19\33 the budget for elementary and secondary tduc:ition 
x a s  approximately Slii.000.000 and by the second half of the 20th 
century had increased to more than $140.000.000. Free textbooks. 
a minimum teacher salary achedule of $3.000. a retirement iy-st<m 
and a twelfth grade had been added. Vocatioilal educaiiorl was 
expanded and library services added. including one of the largest 
film libraries in the L.S. Enrollment in the public schools in 
1933 vas  73'0,054. as co~npared viith inore t h a ~ ?  Y60.000 in the 
second half of the 20th century. The number of public-school 
teachers increased from less than 20.000 to more than 30.000. The  
average salary of teachers rose from $655.15 to near!y $5.500. 

Colleges a n d  Universities.- The university of Georgia. a t  
i2lhens. the oldest inititution of higher learning in the state,  as 
chartered in 1785 but did not ope11 until 1801. In  1828 a medicai 
college 77-3s established at  .-Ii~gusta. During the latter half o i  the 
19th centur) the state established many other colleges. including 
the Georgia Military institute s t  l lar ie t ta  (destroyed by federal 
military forces in 18633, the Georgia Institute of Technology at 
Atlanta, a college for Tvomen at Xilledge~ille.  a teacher's college 
and a college of agriculture a t  Athens. an agricultural college at 
Dahlonega and a number of small branch colleges in southerll 
Georgia. In  the first half of the 20th century five senior colleges 
and eight junior colleges (including a technical school) were es- 
tablished, all for ~ ~ h i t e  students only. 111 addition three public 
Negro colleges were provided. all located in the southern part of 
the state. at ;\lhaiiy, Fort \'alley and Savannah. 

Before 1931 the public colleges each had its own board of trus- 
tees and operated independentiy under separate f ixal  systems. 
The creation of the university system of Georgia brought them 
and three agricultural experiment stations under one board of 
regents. the chief :~dmjnistrnti\-e officer being the chancellor. ~ ~ i t h  
his office in Atlanta. Seven of the existing ii~stitutioils m r e  im- 
mediate!~ discontinued. and one new college was established in 
western Georgia. a populous area where four institutions were 
abolished. The regents controlled all the institutions as one fiscal 
unit. apport ioni~~g funds receir-ed from the legislature according 
to the needs of the indil-idilal institutions, The regents set up a 
councii of the unix-ersity system. comprising the presidents. deans, 
other adininiscrati~.e officers arid soln: members of the teaching 
staffs of the schools, and some pi-ogress was made in defining the 
function of various unit4 and integrating them into a more logicil! 
system of higher educztion. The regents, hon-ever. did not halt 
the trend early manifested in Georgia of del-eloping area or re- 
gional col!eges. In  t l ~ e  second half of the 20th century a com- 
nxltcr's college, the Georgia State Collegc of Busincss Administra- 
tion. Ivas created for the Atlanta area; and a day ju~rior coilege 
7~-a;: each authorized for Savannah. Augusta a~:d Columbus. The  
univeriity also established off-campus centres in various cities, 
some of which had local private colleges. 
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I n  1933 the university system received an appropriation of ap- 

proximately $1,500,000; in the second half of the 20th century the 
figure had increased nearly 15-fold. Enrollments increased during 
the same period from 9,000 to 25,000 students. Outside the uni- 
versity system are Agnes Scott college (Decatur, 1889; for 
women), Berry college (nonsectarian; Mount Berry, 1926), Tift 
college (Baptist; Forsyth, 1849; for women), Emory university 
(Methodist; near Atlanta, 1836), La Grange college (Methodist; 
La Grange, 183 1) .  Mercer university (Baptist ; Macon, 1833), 
Oglethorpe university (nonsectarian; near Atlanta, 1835). Pied- 
mont college (Congregational; Demorest, 1897), Shorter college 
(Baptist; Rome, 1873), Wesleyan college (Methodist ; Macon, 
1836 ; for w  omen), and Brenau college (nonsectarian; Gaines- 
ville, 1878; for women), all for white students. Atlanta is the 
largest centre in the south for the higher education of Negroes, 
having five undergraduate private colleges : Spelman (Baptist ; 
1881 ; for women), Morris Brown (Methodist; 1881), Clark 
(Methodist; 1877). itlorehouse (Baptist; 1867: for men) and 
Gammon Theological seminary (Methodist; 1883) ; Atlanta uni- 
versity (nonsectarian; 1867) for undergraduates and graduates; 
and the Atlanta School of Social Work, affiliated ni th  Atlanta uni- 
versity in 1938, for graduates. Paine college (Methodist; 1883) 
in Augusta, is the only other private college for Segroes in Georgia. 

Correct ions a n d  Welfare.-In 1811 Georgia began construc- 
tion a t  ;Clilledgeville of a state penitentiary that had a number of 
workshops and by 1820 had inaugurated a program of penal and 
criminal reform unusually progressive for the times. The rapid 
increase of the prison population folloming the emancipation of 
the Segro in 1865, there being no Negro prisoners before emanci- 
pation, brought a reversal of the earlier policy, resulting in the 
bulk of prisoners being leased to private businesses or assigned to 
county-operated chain gangs. The former practice ended in 1908. 
The constitution of 1945 established a board of corrections that 
assumed operation of a large new central penitentiary at Reids- 
ville, and the custom of using convicts on county roads practically 
disappeared. 

The Reorganization act of 1931 brought under a single board of 
control all state eleemosynary institutions, but in 1940 this board 
was abolished and the institutions placed under the public welfare 
department, though subsequently four were transferred to other 
departments. In  1943 the Georgia Academy for the Blind 
(Riacon) and the Georgia School for the Deaf (Cave Spring) were 
transferred to the department of education, and later the tubercu- 
losis sanitarium at  Alto (later at Rome) Tqas placed under the 
supervision of the board of health. In  1959 the llilledgeville State 
hozpital, previously operated largely for the custodial care of 
10,000 to 12,000 patients, was transferred to the board of health. 
The six institutions remaining under the department of public 
welfare were a training school for mental defectives (near 
Augusta), a training school for white boys (i\Iilledgeville), a 
training school for Negro boys (Augusta), a training school for 
white girls (Atlanta), a training school for Negro girls (Llacon), 
and a factory for the blind (Bainbridge). 

THE ECONOMY 

Agriculture.-Agriculture was the principal occupation of the 
people of Georgia until after World JVar 11, when acceleration of 
mechanized farming reduced the farm population and the state 
underwent rapid industrialization. The most significant trend in 
Georgia agriculture in the second half of the 20th century was 
away from cotton, the principal money crop for 150 years, to a 
wide diversification. The largest cotton crop was in 1911, when 
2,768,000 bales were produced on approximately 5,000,000 ac, A 
marked decline in cotton was noted in the early 1920s as a result 
of boll weevil infestation, the 1923 crop dropping to 588,000 bales. 
Diversification began at  this point, and, after 1933, federal crop- 
control programs accelerated the movement. In  the second half 
of the 20th century the soil-bank program had removed 380,000 
ac. from production, of which only 109; was cotton; and the 
value of the state's corn crop in 1957 exceeded that of cotton for 
the first time since the American Civil LVar. 

Loss of income from cotton was more than replaced by income 

from such new crops as tobacco, peanuts, poultry, livestock and 
forestry products. Tobacco, grown in Georgia since colonial times, 
underwent adaptability for commercial cigarettes during World 
War 1: and by mid-century about 100,000 ac. annually were planted 
in southern Georgia. The state ranked first in the nation in pea- 
nut and in pimiento production, more than 500,000 ac. of peanuts 
being planted annually and harvested for nuts in addition to 150,- 
000 ac. for hog grazing and other purposes. The pimiento industry 
began in 1912, when a superior plant was imported from Spain and 
was found to be adaptable to the cotton belt. The peppers came 
to be grown under contract to commercial packers. 

The most spectacular development in Georgia agriculture was 
the rapid rise of the poultry industry. While the initial emphasis 
in the 1920s had been on egg production, the most outstanding 
results viere later achieved in growing broilers, production increas- 
ing 126-fold. Tributaries to the broiler industry were processing 
plants, hatcheries, feed mills and supply houses. Livestock mas 
in the second half of the 20th century responsible for almost 40% 
of the state's gross farm income and 333% of its cash income. 
While ranking lowest among the southern states in the number 
of animals, Georgia played a leading role in developing herds of 
improved breeds, the greatest expansion being in the former cot- 
ton belt. Free range grazing in southern Georgia did not com- 
pletely disappear until the second half of the 20th century. Other 
income from diversified agriculture Tyas in valuable peach and 
xitermelon crops in middle and southern Georgia, respectively; 
apples in  northeast Georgia; and pecans, produced in nearly every 
county in the state, with large commercial orchards in its middle 
and southern portions. 

U700dlands covered 24,000,000 ac., comprising two-thirds of the 
state's total area; under fire-protection measures, they were one 
of the state's greatest natural resources. After 1933 over 360:000 
ac. of Georgia land were replanted ~ i i t h  more than 1,000,000,000 
trees, and the total annual value of ram timber and pulp\vood after 
harvesting rose to $200,000,000. its processed value being $800,- 
000.000. In lumber products Georgia ranked high in the nation 
and produced over 70% of the nation's naval stores. 

Industry.-The total annual value of Georgia's manufactured 
goods in the second half of the 20th century was more than twice 
that of agricultural products. illore than half of the state's rural 
population commuted daily to urban jobs; one plant at Marietta 
drew its workers from 39 counties. The mill village, once com- 
mon everywhere, had almost disappeared. The largest single 
product manufactured was textiles. Lumber products ranked 
second. iVood processing and wood products plants increased 
more than sixfold after 1935, employees in this industry quad- 
rupling in number. The newest manufacturing enterprise was 
pulpwood, which began in 1936, much of this going into the pro- 
duction of paper bags. About 40% of Georgia's new manufactur- 
ing plants were located in towns of fewer than 5,000 persons and 
utilized local labour and ram materials, but many large national 
concerns also located in Georgia near urban centres and were en- 
gaged in the manufacture of a wide range of products. 

Minerals.-The most important mineral, sedimentary kaolin, 
found largely in the coastal plain just south of the fall line, is 
used in making whiteware and as filling and coating for paper. 
Other products of the region are limestone, fuller's earth, port- 
land cement and bauxite. The crystalline rocks of the Piedmont 
and mountain region provide granite, marble, talc, feldspar, as- 
bestos, ochre and barite, of which granite is the most important, 
being used principally for monuments. The granite industry is 
mainly around Elberton in northeast Georgia. Marble from the 
Tate quarries is widely noted for its quality and beauty and is 
second in importance in this region. In  the Paleozoic area of 
northwest Georgia the principal products are portland cement, 
crushed limcstone and ochre. Metal mining is confined to Bar- 
tom, vith barite, ochre and brown iron ore being the leading 
products. Small quantities of coal are mined on Lookout and 
Sand mountains. The Dahlonega district, once famous as a 
gold-mining region, produces only negligible quantities of this 
metal. 

Transportation.-Atlanta, long an important rail centre for 
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the southeastern U.S.. became a major air and motor transporta- 
tion hub in the second quarter of the 20th century. Georgia in 
1954 had 14.394 mi. of surfaced highways, 111 airports. and a 
motor vehicle registration of 1.239.000. Rail mileage exceeded 
6.000. Other means of transportation were navigable rivers below 
the fall line. and ocean vessels having piers at St. Rlarys, Bruns- 
wick. Darien and Savannah. 

Sce also references under "Georgia" in the Index volume. 
BIHLIO(:K.APII~.-T~~ most complete bibliography of the materials 

o i  Georgia history is The 'Catalogzle ,  the W. J .  De Renne Georgia li- 
I)r:lry, .i vol. ( 1  9 3 1 ) .  compiled by Leonard L .  hfackall. See also Ella 
h l .  Thornton.  Finding-Lis t  o f  B o o k s  and Pnnlphlets Relatilzfi t o  Georgia 
and Geor.qialz\ (1928) ; R. P.  Brooks, "A Preliminar>- Bibliography of 
Georzia History." Crzivrrsity o f  Grorgia Bulletin,  vol. s, no. 10a (1910). 

I l ~ o r k s  Cot'cring .Ill o f  Georgia H i s tovy :  E .  M.  Coultcr. .4 Short His- 
torv  of Georgia (1933) ; r lmanda Johnson. Georfiia as Colony and State  
(1938) ; James C.  Ronner. T h e  G~eorfiia S to ry  ( i958) .  

W o r k s  Dez~o tcd  t o  Special Periods or Szlbjects: K'. B .  Stevens, History 
o f  Georgia t o  1798, 2 vol. (1847) ; C .  C. Jones, Antiquities of t he  
Soutlzrrtz Indians ,  Particularly o j  t he  Georgia Tribes (1873) ; Horace 
J lontgomery (ed.) ,  Georgian5 i n  Profile (19.78) ; R. H. Shryock, Georgia 
and the  1;nion i ~ z  1850 (1926) ; U.  B. Phillips, "Georgia and State 
Rights," American Historical Association i l ~ z ~ z u a l  Report  for  1901; 
Kenneth Colenian, Alnerican Revolutioiz i n  Geovgia, 1763-1789 (1958) ; 
Milton S. Heath.  Co~zstr t lc t ive  Liberalisnz: t he  Role of t he  S ta te  i n  Eco- 
izoiirir Developnzent i n  Georgia t o  1860 (1954) ; T .  Conn Bryan. Con-  
fedevate Georgia (1953);  R. P .  Brooks, T h e  Agrarian Revolut ion i n  
Georgia, 1865-1912 (1914), Financing Gover~z?neizt  i n  Georgia, 1870- 
1944 (1956) ; L$'illard Range, A C e n t u r y  o f  Georgia Agricttlture, 18.50- 
1950 (1954) ; C .  M. Thompson, Reconstruct ion i n  Georgia (1915) : .41ex 
M. ;lrnett,  T h e  Popzrlist .&fovement i n  Georgia (1922) ; J .  R. McCain, 
G ~ o r g i a  a ?  a Propvietavy Province  (1917) ; Frederick Doveton Nichols, 
T h e  Early  Architecture of Geovgia (1957) ; r\lbert R. Saye. A Cons t i t t~ .  
t ional His tory  o f  Georgia, 17.32-1945 (1948) ; C. B. Gosnell and C.  D. 
-4nderson. T h e  Govern?rzent and ,Idi~zir~istratioiz of Georgia (1956). 

Sourrr  Jlaterial .\lay Be Found  iiz: T h e  Colo>lial Records o f  the  S ta te  
o i  Geori.ia (1904-13) : T h e  Con fede ia j e  Rerords  o f  the S ta te  o f  Georgia 
(1909-10) : and T h e  Georgia Histoviral Socie ty  Collertions (1840-1916). 

Current statistics on production. employment. industrl-, etc., may be 
obtained from the pertinent state departments;  the principal figures, 
together with the current history, are  summarized annually in the  
Britannica B o o k  of t he  Year ,  American edition. (Js. C. B.) 

GEORGIA, STRAIT OF. The Strait of Georgia lies be- 
tween the central east coast of Vancouver Island and the south- 
western mainland of the province of British Columbia, Canada. 
I t s  length is about 140 mi., and its greatest width about 20 mi. The 
northern part of the strait is almost closed off by a group of is- 
lands lying northeast of the town of Campbell River. The southern 
end of the strait is blocked by the San Juan Islands of Washington 
state. Depth of water in mid-channel is about 150 to zoo fathoms, 
but there are deeper, submerged valleys, and also numerous shoals 
which indicate the tops of submerged islands. There is a general 
counterclockwise movement of surface water in Georgia strait, 
aided by the large outflow of fresh water from the Fraser river. 
Tidal streams are complicated because tidal currents from Juan de 
Fuca strait to the southwest, and from Queen Charlotte strait to  
the northwest, both penetrate into Georgia strait. (J. L. R.) 

GEORGIAN ARCHITECTURE, in architecture was the 
style of the 18th century in England and in the English colonies 
in America. There are slight differences in usages of the term 
in the two countries. In  England, Georgian refers to the mode 
in architecture and the allied arts of the reigns of George I, I1 
and 111, extending from 1714 to 1820. The last decade of this 
era is often distinguished as Regency. The English Georgian 
style was strongly influenced by the work of the Italian Andrea 
Palladio ( I  5 I 8-1 580). Introduced to England during the reign 
of James I in the 1620s, the Palladian style became even more 
admired in the 1720s under George I .  Classical, formal and 
elegant, it esteemed "correctness" more than comfort. 

I n  America, Georgian refers to the architectural style of the 
English colonies from about 1700 to the Revolution. Also formal 
and aristocratic in spirit, it was at  first based on the baroque work 
of Sir Christopher Wren and his English followers in the late 
Stuart period, but after 1750 it became more severely Palladian. 
Typically, houses were of red brick with white-painted wood trim 
and sliding-sash ~vindows. Interiors had central halls, elaborately 
turned stair balustrades, paneled walls painted in warm colours, 
and white plaster ceilings. All of these features were new to the 

colonies in 1700. Some of the earliest Georgian buildings were at 
Williamsburg, capital of Virginia from 1699 to 1780; other notable 
examples are Independence hall, Philadelphia (1745), and King's 
chapel, Boston (1754). The style was followed after the Revolu- 
tion by the Federal style. 1780-1820. See also BAROQUE A N D  POST- 
BAROQUE ARCHITECTURE; GEORGIAN STYLES. 

See  Hugh Morrison, Ear ly  Amer i can  Archi tec ture  (1952). 
(HH. M.) 

GEORGIAN BAY, the northeast section of Lake Huron, 
lies entirely within the Canadian province of Ontario. The bay 
is separated from the lake by Manitoulin Island and the Saugeen 
(or Bruce) peninsula. I t  is 1 2 0  mi. long and 51 mi. wide. Depth 
of water in the bay is generally between IOO and 300 i t . ;  the 
maximum depth is 540 ft .  a t  a point near the main channel leading 
to Lake Huron. The bav also is connected with the north channel 
of Lake Huron, which lies north and west of Manitoulin Island. 
The principal tributary rivers are the French, draining Lake Nipis- 
sing on the northeast; the Maganatawan; the Muskoka draining 
the hluskoka chain of lakes; the Severn draining Lake Simco; 
and the Nottawasaga, which enters from the south. Small boats 
may pass from Georgian bay to the Bay of Quinte, on Lake 
Ontario, by traveling through the Trent valley waterway which 
includes the Trent canal. built in 1918. 

The Georgian Bay national park, a t  the southeastern corner of 
the bay, was established in 1930 and it  includes 30 of the more 
than 20,000 small islands of the bay. The region is forested and 
thousands of tourists visit the shore resorts in summer. The bay 
was the first part of the Great Lakes seen by  white men, who 
reached it by way of the Ottawa and French rivers in 1615. 

For a discussion of origin, geologic setting, history and com- 
merce see GREAT LAKES, THE;  and HERON, LAKE. (J. L. HH.)  

GEORGIAN LANGUAGE. The Georgian language forms, 
together with Svanian, Mingrelian and Lazian, the southern or 
Kartvelian group of the Caucasian languages (9.v.). For the 
speakers of Svanian and Mingrelian it serves as the language of 
literature and of instruction. Among the Caucasian languages, 
only Georgian has an ancient literary tradition. The oldest in- 
scriptions date from the 5th century, a t  mhich time also parts of 
the Bible were translated from Armenian into Georgian. The lan- 
guage of this period differs in some points from classical Old 
Georgian of the 10th and 11th centuries still in use in religious 
services. Old Georgian is somewhat difficult to understand bu t  
by no means incomprehensible to the Georgians of today; it  was 
used in liturgy and for theological writings until the end of the 
18th century. Old Georgian abounds in loan words from Armenian 
and especially from Greek; with the help of Greek the foundations 
were laid for a philosophical terminology. The language of me- 
dieval poetry, largely influenced by Persian, stands nearer to  the 
contemporary language. But only in the middle of the 19th cen- 
tury did the literary language become definitively adapted to the 
living language of the people. The vocabulary of New Georgian 
is very extensive as compared with that of Old Georgian, every 
author drawing from his vernacular and even coining new expres- 
sive words. The dialects of modern Georgian show but slight 
differences, the most aberrant being those of the northeastern 
mountain tribes (Khevsurs, P'shavs). 

The phonemic system of Georgian comprises the five cardinal 
vom-els and 28 (Old Georgian, z more) consonant phonemes. 
This system is notably simpler than that of the North Caucasian 
languages; it shares with them some characteristic traits, e.g., the 
division of the stops and affricates into three modes of articula- 
tion: voiced b, d, g, dz, j, voiceless with aspiration p', t', kc ,  t s ,  ch 
and voiceless glottalized p,  t, k or q, ds, tch. Diphthongs were 
current in Old Georgian, but have been reduced to single vowels. 
There is no phonemic vo~vel length. The first syllable of the 
word, or in longer words frequently the antepenultimate, is marked 
by very slight stress. 

Georgian has roughly the same parts of speech as the Indo- 
European languages. The opposition between noun and verb is 
distinctly marked. The noun has seven cases: nominative, voca- 
tive, genitive, dative, ablative-instrumental, terminative-adverbial 
and a special case called ergative which in some constructions 



GEORGIAN L 
denotes the agent with a transitive verb. Because of fusion with 
postpositions there arose in New Georgian some secondary local 
cases. In  Old Georgian the plural was formed in the nominative by 
-ni, vocative -no, oblique cases -t'a; this plural is seldom used in 
h'ew Georgian, the regular plural being formed with a suffix -eb- 
to  which are added the case endings used in the singular. There 
are no articles and no gender, even in pronouns. The attributive 
adjective, standing in New Georgian habitually before the noun, 
agrees with the noun in case but not in number. 

I t  is the verb which shows fundamental differences from Indo- 
European languages. The Georgian verb is multipersonal: ( I )  
The person of the agent is denoted in the third person by endings, 
in the first and second persons by prefixes most of which are not 
connected etymologically with the independent personal pronouns : 
m e  v-dser "I write," shen dser (in oldest Georgian kh-dser) "thou 
writest," igi dser-s "he writes." (2) Another set of personal pre- 
fixes refers to an object: m-dser "thou writest to me," g-dser-s 
"he writes to thee." (3)  Relations between agent and objects 
called "versions" by Georgian grammarians are denoted by 
vowels inserted between the personal prefixes and the verbal root: 
a-dser (in oldest Georgian kha-dser) "thou writest on it," vi-dser 
"I write for me," vu-dser "I write for him," e-dser-ebis "it is writ- 
ten on itifor him." (4) The tenses of the verb are distributed 
according to three systems: present, aorist and perfect. In  verbs 
corresponding to those called transitive in the Indo-European 
languages there is a different construction in each system. In the 
present the agent is put into the nominative, both direct and in- 
direct objects into the dative: kats-i dser-s dseril-s "thela man is 
writing thela letter." In  the aorist the object is put into the 
nominative, the agent into the ergative: kats-man da-dser-a dseril-i 
"thela man wrote thela letter." This construction which resem- 
bles the passive construction of other languages is characteristic of 
all Caucasian languages. In  the perfect which denotes an action 
in the past not witnessed by the speaker, the object is put into the 
nominative, the agent into the dative: kats-s da-u-dser-ia dseril-i 
"it appears (it is said) that the man wrote the letter." 

The Georgian alphabet was probably composed by Christian 
missionaries during the 5th century under the influence of and with 
some loans from the Greek alphabet. Tne bulk of the signs might 
have been derived from a form of the Aramaic script used in in- 
scriptions dating from the 2nd century which have been discovered 
at  Armazi, an ancient capital of Georgia. From the oldest form 
of the Georgian script arose in the 10th century an angular book 
script; from this developed the round form called mkhedruli  on 
which are based the modern printed characters. 

B ~ s ~ ~ o c ~ a ~ ~ ~ . - - G r a m m a r s :  N. Y. Marr and M. Brikre, La Langue 
gdorgienne (1931) ; A. Shanidze, K'art'uli gramatika (1930 et seq ) ; 
Franz Zorell, Grammatik zur Altgeorgischen Bibeliibersetzung (1930) ; 
H .  K. Vogt, Esquisse d'une grammaire du ge'orgien moderne; reprint 
from N o r ~ k  Tidskrift for sprogvidenskap, ix-x (1938); K .  Tchenkeli, 
Einfuhrung in die georgische Sprache, 2 vol. (19j8). Dictionaries: 
D. I. Chubinov, Dictionnaire Gdorgien-Russe-Fran~ais (1840) and 
Gruzinsko-russki slovar (1887) ; E.  Cherkesi, Georgian-English Dic- 
tionary (19 jo)  . (GD. D.) 

GEORGIAN LITERATURE. The earliest extant Geor- 
gian literature dates from soon after the conversion of Georgia 
by St. Nino, early in the 4th century, and the oldest manuscripts 
known are biblical. liturgical and hagiological-all of great value. 
They show a stage of linguistic development, a wealth of words and 
grammatical forms which prove that the language must already 
have had an ancient literary history. There were early trans- 
lators of the Greek classical authors, and one of these says, in a 
preface, that he has endeavoured to give so exact a rendering of 
the text that he has converted philosophical terms syllable by 
syllable, a method which has endowed Georgia, from the 12th 
century. with a metaphysical terminology of great exactitude. 

The folklore ( c f .  vol. i of the Grimm library, London, 1894) 
is of deep interest for comparative purposes, and its viens of 
the underworld may thro

w 

light on the religions of Egypt and 
Assyria. 

One folk tale. Et'heriani, in prose and verse, the theme of which 
has been used for a successful opera in the 20th century. evi- 
dently assumed a literary form before the Christian era, and there 

is reason to believe that this may also be the case with the cycle 
of poems about Tariel, the hero of the greatest masterpiece of 
Georgian literature, attributed to Shot'ha Rust'haveli, an epic of 
more than 1,500 rhyming quatrains written in the reign of Queen 
T'hamar ( I  184-1 21 2). This has been rendered into English prose 
( T h e  M a n  in the  Panther's Sk in ,  a Romant ic  Epic, Roy. Asiat. 
Soc., I ~ I I ) ,  and it  gives Georgia a high place in the literature 
of the world. 

The T'hamarian age has also 
left us a large number of odes 
of great rhythmic variety, full 
of allusions to Greek and oriental 
writers. and translations or adap- 
tations of foreign works, such as 
the Story  o f  the Loves of V i s  and 
Ramin  (Visramiani, Eng. trans. 
published by Roy. Asiat. Soc., 
191q), a romance of ancient 
Persia. Persian influence in Geor- 
gian literature was strong in the 
I 7th century, and among the 
poets may be mentioned King 
T'heimuraz I (lyrics and transla- 
tions). In the 18th century a re- 
vival of nationalism was aided by 
the founding of a printing press 
at  Tiflis. where, in 1712, King 
Vakhtang VI published, with an 
elaborate commentary, the work 
of Rust'haveli; he also compiled 
a code of laws in which the an- 

/ a k  I U ,  I cient customary laws are of spe- 
cial interest. 

The Georgian, together w i t h  the ma- dictionary of the language (Tiflis, 
jority of other Caucasian languages, 
composes a group fundamental ly  dis- 188411 and a rhymed 
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t inct  from the Indo-European linguis- of parts of the Persian Xnvar-i- 
t ic  fami ly  Suhaili. His Book of Lt'isdom 
and Lies (Eng. trans., 1894) is, after Rust'haveli. the most popu- 
lar of Georgian books; in the form of interwoven apologues it 
highly recommends a sporting and Spartan education. In the 
early part of the 19th century the influence of Europe gre

w

, and in 
the lyrics of A. Chavchavadze (1786-1846) and X. Barat'hash- 
vili (1816-46) there is a Byronic strain, but G. Erist'havi, the first 
dramatist and founder of the national theatre. who translated 
poems of Petrarch. Johann Schiller, Adam hlickiewicz and others, 
had a steadying effect. The oppression of an alien rule (Russia, 
after 1801) inspired the patriotic verse of G. Orbeliani (1801-23) 
and Ilia Chavchavadze (183;-1907)~ who .was the greatest Geor- 
gian of his generation in all branches of literature and public life. 
Acaci Tseret'heli (1840-191 j )  was the popular lyric poet of the 
century. I.  hfachabeli and D. Qiphiani translated Shakespeare 
into Georgian. 

BIULIOGXAPHY.--A general history of Georgian literature was pub- 
lished in 189.5-1901 by rl. Khakhanov (in Russian). M.  F. Brosset's 
translation o i  the Georgian chronicles was published in St. Petersburg 
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Of this period also are compila- 
tions on the history and geography 
of Georgia (by Prince Vakhusht) , 
both texts with a vast amount 
of other matter, published and 
translated by M. F. Brosset, by 
far the greatest. as he mas the 
first, of western students of the 
literature. A great name is that 
of Prince Sulkhan Orbeliani 
(165j?-172j?),  who in I714 was 
Georgian envoy at Yersailles He 
kept a diary of his travels in 
Europe (partial French and Latin 
trans. in Journ. Aszat., Paris, 
1832 and 1834). and among his 



GEORGIAN STYLE 
(1849-58) 

There is a good Georgian library at the Bodleian in Oxford and 
another at Harvard. At Oxford there is a fund for the encourage- 
ment of the study of Georgian literature. 

GEORGIAN STYLES, in architecture and the decorative 
arts, developed during the 18th century in Great Britain and her 
colonies. During the reign of the Georges (1740-1830). urbgn 
aristocrats and merchants preferred the sober models of Andrea 
Palladio and Inigo Jones to the grandeur of continental baroque, 
and they built entire city squares of uniform, symmetrical town- 
houses, the fa~ades  of which were characterized by classical pilas- 
ters, pedimented doors and mindo~vs and graceful moldings. Their 
interiors-with paneled walls, quiet colours, Roman stucco orna- 
mentation and Chippendale, Hepplewhite or Sheraton furniture 
-made elegant settings for the works of Reynolds and Gains- 
borough. Cnder the influence of the Adam brothers, the later 
style veered toward more authentic neoclassicism. 

See also BAROQUE ART; GEORGIAN ARCHITECTURE; XEOCLAS- 
SICAL ART. 

BIBLIOGRAPHY.-John Gloag, Georgian Grace (1956) ; A. E. Richard- 
son, Georgian England ( I  93 I ) .  (WM. F.) 

GEORGIUS CONTINUATUS: see GEORGE THE MOSK. 

GEOSTROPHIC WIND. When air moves horizontally 
without friction or acceleration, there is a balance betneen the de- 
flecting force of the earth's rotation-Coriolis force (see MOTION, 
LAWS OF)-and the force arising from the horizontal variations 
of pressure. The wind blowing under this balance of forces is 
called "geostrophic wind." 

The magnitude and direction of geostrophic winds are given by 
the direction and spacing of isobars (lines of constant pressure) 
on a horizontal surface. In  the figure, two such isobars are drawn. 
The pressure PI along one isobar is less than the pressure p2  along 
the other. The pressure gradient force acts a t  right angles to the 
isobars and toward lower pres- LOW PRESSURE 
sure. The Coriolis force acts a t  

ISOBAR i P , )  
right angles to the wind, to the 
right in northern hemisphere. I n  PRESSURE- 

order that these tmo forces bal- w 
GRADIENT 
FORCE 

ance, the wind, indicated in the 
figure by the white arrow, must $ 

VELOCITY 

be parailel to the isobars, with 
CORlOLiS lower pressure to its left. The FORCE 

smaller the distance between iso- 
bars, the faster the wind. Geo- ISOBAR IP,) 

strophic wind is also proportional HIGH PRESSURE 

to the slope of isobaric surfaces T H E  BALANCE O F  GEO- 
S T R O P H I C  A I R  FLOW I N  T H E  NORTH-  and directed along contours of ,,, 

such surfaces. with high eleva- 
tions to the right of the geostrophic wind (in the northern hemi- 
sphere). 

In  the southern hemisphere, the Coriolis force acts to the left 
of the wind, and therefore the relations between direction of the 
geostrophic wind and pressure field are opposite to those in the 
northern hemisphere. 

I n  general, the geostrophic wind represents the actual wind with 
an error of about 10%. provided the actual minds are averaged 
over areas of I O O  miles or more. But the geostrophic wind is gen- 
erally a poor approximation close to the surface (see EKMAN 
SPIRAL), in regions of fast winds and large trajectory curvature 
and near the equator. 

The geostrophic wind relation is useful in the analysis of 
weather maps because it aids in the constrcction of stream lines 
in regions of scant wind observations, and in the construction of 
isobars where pressure data are poor, particularly in the strato- 
sphere (q .c . ) .  (H. A. A. P.) 

GEPHYREA, an obsolete phylum of small-to-microscopic 
~vormlike animals, which has been broken down into the folloxing 
groups: Echjurida, Sipunculida, Priapulida and Phoronida ( q q . ~ . ) .  

GERA, a town of Germany in the district of the same name, 
on the banks of the White Elster, qj mi. S.S.\tl. of Leipzig. Pop. 
(19jo) 98.576. 

Gera (in ancient chronicles Geraha) became a town in the 11th 

century, and in the 12th century i t  came into the possession of the 
lords of Reuss. 

The town was sacked by the Bohemians in 1450, was burned 
down by the Swedes in 1639 and suffered from fires in 1686 and 
I 780, after which it was mostly rebuilt. 

Its educational establishments include a weaving school. Oster- 
stein, the former residence of the princes of Reuss, stands on the 
site of a 9th-century castle. Gera is noted for its industrial ac- 
tivity. Its industries include wool weaving and spinning, dyeing, 
iron founding, the manufacture of textiles, machinery. musical 
instruments, leather and tobacco, and printing (books and maps) 
and flower gardening. 

GERALDTON, a town and seaport in the district of Victoria 
in IVestern Australia, 306 mi. by road north-northwest of Perth. 
Pop. (1954) 8,309. Geraldton is the seat of a Roman Catholic 
bishop, the centre of extensive crayfishing and market gardening 
industries and a seaside resort. The town serves a wide agri- 
cultural area. The chief exports are wheat, wool, tomatoes, 
~rocessed crayfish tails and flour. 

GERANIACEAE, a small but widely distributed family 
of Dicotyledons belonging to the Archichlamydeae, contain- 
ing about 700 species in 11 genera. The family is represented in 
Britain by two genera, Geranium (cranes-bill) and Erodiunt 
(storks-bill), to which belong nearly two-thirds of the total 
number of species. The same two genera are the only representa- 
tives of the family in North America. The plants are  mostly 
herbs, rarely shrubs, with generally simple glandular hairs on 
the stem and leaves. The opposite or alternate leaves have a 
pair of small stipules a t  the base of the stalk and a palminerved 
blade. The flowers, generally in a cymose inflorescence, are 
hermaphrodite, hypogynous and, except in Pelargonium, regular. 
The parts are arranged in fives. There are five free sepals, over- 
lapping in the bud, and, alternating with these, five free petals. 
In  Pelargonium the flower is zygomorphic with a spurred posterior 
sepal and the petals differing in size or shape. I n  Geranium the 
stamens are obdiplostemonous, i.e., an outer whorl of five opposite 
the petals alternates with an inner whorl of five opposite the 
sepals; a t  the base of each of the antisepalous stamens is a honey 
gland. In Erodium the members of the outer whorl are reduced 
to scalelike structures (staminodes), and in Pelargonium from 
two to seven only are fertile. There is no satisfactory explanation 
of this break in the regular alternation of successive whorls. There 
are five, or fewer, carpels, which unite to form an ovary with as 
many chambers, in each of which are one or two, rarely more, 
pendulous anatropous ovules, attached to the central column in 
such a way that the micropyle points outward and the raphe 
is turned toward the placenta. The long beaklike style divides 
a t  the top into a corresponding number of slender stigmas. 

The larger-flowered species of Geranium are markedly protan- 
drous, the outer 'stamens, inner stamens and stigmas becoming 
functional in succession. For instance, in the meadow cranes-bill, 
G. pratense, each whorl of stamens ripens in turn, becoming 
erect and shedding their pollen; as the anthers wither the fila- 
ments bend outward, and when all the anthers have diverged 
the stigmas become mature and ready for pollination. By this 
arrangement self-pollination is prevented and cross-pollination 
ensured by the visits of bees which come for the honey secreted 
by the glands at the base of the inner stamens. 

I n  species with smaller and less conspicuous flowers, such as  
G. molle, self-pollination is possible, since the divisions of the 
stigma begin to separate before the outer stamens have shed 
all their pollen; the nearness of the stigmas to the dehiscing 
anthers favours self-pollination. 

In the ripe fruit the carpels separate into five one-seeded 
portions (cocci), which break away from the central column, 
either rolling elastically outward and upward or becoming 
spirally twisted. In most species of Geranium the cocci split 
open on the inside and the seeds are shot out by the elastic 
uptwisting; in Erodium and Pelargonizlnl each coccus remains 
closed, and the long twisted upper portion separates from the 
central column, forming an awn, the distribution of which is 
favoured by the presence of bristles or hairs. The embryo gen- 



GERANIUM-GERARD 
erally fills the seed; the cotyle- 
dons are rolled or folded. 

Geraniutn is the most widely 
distributed genus; it has 300 
species and is spread over all tem- 
perate regions with a few species 
in the tropics. Three British 
species-G. sylvaticum, G. pra- 
tense and G. robertianzlm (herb 
Robert) reach the arctic, while 
G. pafagonicz~vt and G. magel- 
la?ziczlm are found in the antarc- 
tic. Erodilrm contains 65 species 
(two British), most of which are 
confined to the Mediterranean 
region and west Asia, though 
others occur in America, in South 
Africa and west Australia. Gera- 
niu?n is represented in eastern 
U.S. by 11 species, 7 of which 
are introduced. I n  this region J O H N  M A R K H A M  

Ei,odiz~?n is represented only by MEADOW C R A N ES - B I L L  ( G E R A N I U M  
two species introduced from Eu- P R A T E N S E )  

rope. I n  the western U.S. there 
are five species of Geraniu?tz, and Erodium is represented by one 
native species which extends throughout the whole region west of 
the Rocky mountains, where it is known as pin clover and pin 
grass. Pelargo?zizlvz, with 250 species, has its centre in South 
Africa; the \\-ell-known garden and greenhouse "geraniums" are 
species of Pelargo?zi~lvz (see GERAKIUM). 

For a monographic treatment of the family see R. Knuth, Ger- 
aniaceae. Pflanzenreich 53 (iv, 1 2 9 ) :  1-640, fig. 1-80 (1912). 

GERANIUM, the name of a genus of plants, the type of the 
family Geraniaceae, commonly called cranes bill; but also the 
common name of the garden geraniums, all of which belong to the 
South African genus Pelargo?zium. Formerly the genus Geranium 
comprised most of the family Geraniaceae. 

The species of Geranium consist mostly of annual or perennial 
herbs, dispersed throughout the temperate regions of the world. 
They number about 250 and bear a considerable family resem- 
blance. The leaves are for the most part palmately lobed, and the 
flowers are regular, consisting of five sepals, five imbricating 
petals, alternating with five glandules at  their base, ten stamens 
and a beaked ovary. Fourteen species are natives of the British 
Isles. G. robertianum is herb Robert, a common plant in hedge 
banks. G. sanguineum, with flowers a deep rose colour, is often 
grown in borders, as are also the double flowered varieties of G. 
pratense. Many others of exotic origin form handsome border 
plants in our gardens of hardy perennials. 

In  Xorth .4merica about 25 species of Geranium are found, in- 
clusive of several naturalized from the old world. Of the native 
species well-known representatives are the spotted cranes-bill or 
wild geranium (G. macrrlatum), common in woods from New- 
foundland to Manitoba and southward to Georgia and Nebraska, 
with handsome rose-purple flo~vers, one to one and one-half inches 
broad; the Carolina cranes-bill (G. carolinianum), found in barren 
soil across the continent from Nova Scotia to British Columbia 
and southward to Florida and Mexico, with pale pink or white 
flowers about one-half inch broad; and the herb Robert mentioned 
above, which is native to rocky woods from Nova Scotia to 
Manitoba and southward to Kew Jersey and Missouri. 

Pelargonium, though agreeing with Geranium in certain points 
of structure, differs in that the flowers are irregular, the two petals 
which stand uppermost being different-larger, smaller or differ- 
ently marked-from the other three, which latter are occasionally 
wanting. This irregularity the modern florist has done much to 
annul, for the increased size given to the flowers by 4igh breeding 
has usually been accompanied by the enlargement of the smaller 
petals, so that a near approach to regularity has been in some 
cases attained. Another well-marked difference, however, remains: 
the back or dorsal sepal in Pelargolziz~m has a hollow spur, which 
is adnate; i.e., joined for its whole length with the flower-stalk; 

while in Geranium there is no spur. This peculiarity is best seen 
by cutting through the flower stalk just behind the flower, when 
in Pelargonium there will be seen the hollow tube of the spur. 

The various races of pelargoniums have sprung from the inter- 
mixture of some of the species obtained from the Cape of Good 
Hope. The older show-flowered varieties have been gradually 
a~quired through a long series of years. The fancy varieties, as 
well as the French spotted varieties and the market type, have 
been evolved from them. The zonal or bedding race. on the 
other hand. has been more recently perfected; they are supposed 
to have arisen from hybrids between Pelargonium inquinans and 
P, zonale; perhaps better considered as belonging to P. hortorum, 
for the hybrid origin of many garden geraniums is obscure. 

In all the sections the varieties are of a highly ornamental 
character, but for general cultivation the market type is prefer- 
able for indoor purposes, while the zonals are effective either 
in the greenhouse or flower garden. Some of the Cape species 
are still in cultivation-the leaves of many being beautifully 
subdivided, almost fernlike in character, and some of them are 
deliciously scented; P. quercifolium is the oak-leaf geranium. 
The ivy-leaf geranium, derived from P. peltatum, has given rise 
to an important class of both double- and single-flowered forms 
adapted especially for pot culture, hanging baskets, window boxes 
and the greenhouse. The common household geranium can be 
wintered over by hanging, roots up, in a cool, frost-free place. 

The best soil for pelargoniums is a mellow fibrous loam with 
good well-rotted stable manure or leaf mould in about the pro- 
portion of one-fifth; when used it  should not be sifted, but pulled 
to pieces by the hand, and as much sand should be added as will 
allow the water to pass freely through it. All are readily increased 
by cuttings made from the shoots when the plants are headed 
down after flowering, or in the spring, when they will root freely 
in a temperature of 65' to 70' F. They must not be kept too 
close, and must be very moderately watered. 

GERARD (d. I I O ~ ) ,  archbishop of York under Henry I, 
began his career as a chancery clerk in the service of William 
Rufus. He was one of the two royal envoys who, in 1095, per- 
suaded Urban I1 to send a legate and Anselm's pallium to Eng- 
land. Gerard was rewarded for his services with the see of Here- 
ford (1096). On the death of Rufus he a t  once declared for 
Henry I, by whom he was nominated to the see of York. H e  
made difficulties when required to give Anselm the usual profes- 
sion of obedience, and took the king's side on the question of 
investitures. H e  pleaded Henry's cause a t  Rome with great ability, 
and claimed that he had obtained a promise, on the pope's part, 
to condone the existing practice of lay investiture. But this state- 
ment was contradicted by Paschal, and Gerard incurred the sus- 
picion of perjury. About 1103 he wrote or inspired a series of 
tracts which defended the king's prerogative and freely attacked 
the ecumenical pretensions of the papacy. In  1105, he became 
a stanch friend and supporter of Anselm. Gerard was a man of 
considerable learning and ability; but the chroniclers accuse him 
of being lax in his morals, an astrologer and a devil worshipper. 

(H. W. C. D.) 
GERARD (c. 1040-1 I 20), variously surnamed TUM,  TUNC, 

TENQTE or THOM, founder of the order of the Knights of St. John 
of Jerusalem (q.v.), found his way in some capacity to Jeru- 
salem, where a hospice existed for visitors to the holy places. 
Of this institution Gerard became guardian about 1100, and he 
organized that religious order of St. John which received papal 
recognition from Paschal I1 in 1113, by a bull which was con- 
firmed by Calixtus I1 shortly before the death of Gerard in 1120. 

GERARD OF CRENONA (c. I I 14-1 187), medieval translator 
of Arabic into Latin, was born at Cremona in Lombardy. Little 
is known of his life. He went to Toledo to learn Arabic in order 
to read the Almagest of Ptolemy (not then translated into Latin) 
and remained there for the rest of his life. About 80 translations 
from the Arabic have been attributed to him. but it has been 
suggested that he was in charge of a school of translators which 
nas responsible for some. Many early printed editions of them 
omit the name of the translator. His translation of the Allnagest 
(printed in 151 j )  was finished in 1175, it became more popular 



GERARD- 
than that made from the Greek text about 15 years earlier in 
Sicily. Among other Greek authors translated from Arabic ver- 
sions traditionally by Gerard are Aristotle, Euclid and Galen. 

Translations of original Arabic texts attributed to him include 
works on medicine (e.g., Avicenna's "Canon"), mathematics, 
astronomy, astrology and alchemy. 

See B. Boncompagni, Gherardo Crelnonese e Gherardo da Sabbionetta 
(1851) ; G. Sarton, Introduction to the History of Science, vol. z, pp. 
338-3$4 (1931). 

GERARD, FRANCOIS, BARON ( I  770-1837), French 
painter, who executed portraits of the most celebrated men and 
women of Europe, was born on May 4, 1770, at Rome, where his 
father occupied a post in the house of the French ambassador. At 
the age of 12 he obtained admission into the Pension du Roi a t  
Paris, and from there passed to the studio of the sculptor Augustin 
Pajou; he subsequently studied with the painter Brenet and with 
David. In  I 791, on his return to Paris after a stay in Rome, David 
availed himself of GCrard's help, and one of that master's most 
celebrated pictures-"Le Pelletier de St. Fargeaun-may owe 
much to the hand of GCrard. I n  1793, a t  David's request, he was 
named a member of the revolutionary tribunal, from the fatal deci- 
sions of which, however, he invariably absented himself. In 1794 
he obtained the first prize in a competition, the subject of which 
was "The Tenth of August," and in 1795 produced his famous 
"BClisaire." A portrait of his generous friend Isabey the minia- 
turist (in the Louvre) obtained undisputed success in 1796, and 
the following year he executed his "Psych6 et 1'AmourH (also in 
the Louvre). A portrait of Madame Bonaparte in 1799 estab- 
lished his position as a portrait painter. All the leading figures of 
the empire and of the restoration sat for GCrard. This extraordi- 
nary vogue was due partly to the charm of his manner and con- 
versation; Madame de Stael, Canning, Talleyrand and the duke 
of Wellington all bore witness to this. 

GCrard died on Jan. 11, 1837. 
GERARD, JAMES WATSON (1867-1951), U.S. lawyer 

and diplomat, was born a t  Geneseo, K.Y., on Aug. 25, 1867. Edu- 
cated at  Columbia university and at  the New York law school, he 
was admitted to the bar in 1852 and began to practise in New York 
city. In 1908 he became associate justice of the supreme court of 
New York, resigning in 1913 on being appointed ambassador to 
Germany. At the outbreak of World War I, he assumed the care 
of British, Japanese, Rumanian and Serbian interests in Germany. 
On Feb. 3, 1917, diplomatic relations were broken off by the U.S. 
and he was recalled. On his return he resumed the practice of law 
in New York city. 

Gerard wrote My Four Years in Germany (1917); Face t o  
Face w i th  Kaiserism (1518) ; and My First Eighty-three Years in 
America (1951). 

He,died in Southampton, N.Y., Sept. 6, 1951. 
GERARD, JEAN IGNACE ISIDORE: see GRANDVILLE. 
GERARD, JOHN ( I  545-161 2) , English herbalist and sur- 

geon best known for his Herball, was born at Nantwich, Cheshire. 
He m-as educated at  lf7illaston and, setting up in London, acted as 
superintendent of the gardens of Lord Burghley, chief secretary 
of state under Elizabeth I. Gerard's Herbal1 (1597) was really an 
adaptation of the Stirpiurn historiae pemptades (1583) of Rembert 
Dodoens. I ts  style makes it  the most famous of English herbals, 
though not the best. I ts  illustrations are mostly impressions from 
the wood blocks employed by Johann Teodor Tabernaemontanus 
in his Icones plantarum, published a t  Frankfurt in 1590. One of 
the ~voodcuts in the Herball represents the potato, and is thought 
to be the first figure of the plant published. There is also a figure 
of the "goose tree." 

Gerard died in London in Feb. 161 2. 

See .4. Arber, Herbals, 2nd ed. (1938). 
GERARD, JOHN (1564-1637), English Jesuit missionary 

in England under Elizabeth I, was born at  Etwall hall. Derbyshire, 
Oct. 4, 1564. After studying at  the English college in Rome, 
where he was ordained priest, he entered the Society of Jesus in 
I 588, and returned secretly to England. Starting in Norfolk and 
then working south into Suffolk and Essex, Gerard established 
several centres with resident Catholic priests in the houses of 

the gentry. Dressed as a country gentleman he traveled un- 
molested and made many converts. He was a born leader, a man 
of commanding stature, great vigour of constitution, fluent in 
several languages, with a natural courtliness of manner. I n  July 
1594 he was captured and spent three years in prison. H e  escaped 
from the Tower of London in 1597, and subsequently worked in 
Northamptonshire, Oxfordshire and Buckinghamshire. After the 
Gunpowder plot he managed to leave England in dis

g

uise in 1606. 
The rest of his life was spent in English colleges on the continent. 
I n  1607 he wrote a history of the Gunpowder plot and his auto- 
biography, a vivid and accurate account (in Latin) of his ex- 
periences in England. H e  was spiritual director of the English 
college in Rome (1627-37), where he died, July 27, 1637. 

See The Condition o f  Catholics Under James I (Father Gerard's 
Narrative o f  the Gunpowder Plo t ) ,  ed. with his life by J. Morris 
(1871) and P. Caraman's trans. of the Autobiography, 2nd ed. (1956).  

(P. CN.) 

GERASA, an ancient city of Palestine in the highlands of 
Gilead, 20 mi. N. of 'AmmHn (Philadelphia) and 20 mi. E .  of the 
Jordan (mod. Jerash). The city, now ruined, is pleasantly situated 
in a valley through which runs a perennial stream, the Chrysor- 
rhoas of the Greeks, to fall into the Zerka (Jabbok) 6 mi. to  
the south. The site is undulating and strewn with knolls offering 
excellent positions for public buildings, a circumstance of which 
the Roman architects took full advantage, as their structures, 
magnificent even in ruin, testify. After 1878 a colony of Cir- 
cassians occupied the site, or rather a small portion of it. The 
building materials for their village on the east bank of the stream 
have been extracted from the ruins, the bulk of which lie on the 
west bank. 

The delightful orchard gardens of Jerash make it  one of the 
pleasantest towns in all Palestine. 

History.-Nothing up to the present, is known of the history 
of the city in Old Testament times or earlier, although the site was 
probably occupied. unless it  represents Ramoth Gilead as has been 
suggested. Iamblichus asserts that it  was originally colonized by 
veterans of Alexander the Great. Josephus tells us that i t  was 
captured by Alexander Jannaeus (c. 83 B.c.), rebuilt by the Ro- 
mans (c. A.D. 65), burned by the Jews, and subsequently desolated 
and burned by Vespasian's captain Annius. From the time of 
Trajan it belonged to the Roman province of Syria, but about A.D. 
160 it  was allotted to the province of Arabia and during the peaceful 
reign of the Antonines (130-18o), was adorned with magnificent 
buildings and rose rapidly in importance and prosperity. 

If was the second city of the Decapolis and early in Christian 
times became the see of a bishop. T o  the Talmud and Jerome, 
Gerdsa and Gilead were synonymous, and similarly Mukkadsi 
calls Jebel 'Ajltin, Jebel Jerash, Tughtakin. The atabeg of Da- 
mascus, had there a castle which was taken and destroyed by 
Baldwin I1 (1121). The Arabic geographer YBkiit, on the evi- 
dence of an eyewitness, reports it  in ruins a t  the beginning of the 
13th century. The "Gerasenes" of Matthew viii, 28 were not 
natives of Gerasa, as might be thought, but must be sought else- 
where (Khersa?). 

Archaeology.-Of the many beautiful architectural monu- 
ments beyond Jordan, the fruit of Roman administration, the 
ruined grandeur of Gerasa supplies the finest. Laid out on a 
definite scheme with colonnaded main and cross streets, i t  is an 
early example of enlightened town planning. The city was sur- 
rounded by walls, 8 ft. thick, with a total circuit of 3,000 yd., and 
had six gates, the principal ones being north and south. The 
stream, near to which and roughly parallel to it ran the main street, 
divided the city in two, but the main public buildings were on the 
west bank and on the west side of the road. The approach to 
Jerash from the south passes a triumphal arch 300 yd. from the 
south gate. Between this and the gate on the left hand side are 
the ruins of a naumacltia or tank for naval displays (170 X 60 yd.) 
and contiguous to it a stadium (roo X 60 yd.). Within the walls 
are found the main objects of interest: a fine peripteral temple; a 
theatre (south) in a good state of preservation; a colonnaded loop 
in the road generally, but doubtfully, regarded as the forum; a 
basilica or senate house; the great sun temple; a tetrapylon at 



the crossroads; and a theatre (north). ( I ~ ; I ) ,  with detailed bibliography. (A. C. PN.) 
The outstanding feature of the site is undoubtedly the profusion GERHARDT, CHARLES F R ~ D ~ R I C  (1816-1856), 

of columns, of ~vhich over 2 0 0  still stand. "A catalogue of the French chemist and theorist on organic compounds, ura.s born a t  
visible monuments alone can convey little impression of their Strasbourg on Aug. 21, 1816. After attending the gymnasium at  
supreme beauty from the point of view of classical ar t ,  and not Strasbourg and the polytechnic a t  Karlsruhe. he mas sent to the 
on!y are the buildings in themselves triumphs of architecture, but school of commerce at  Leipzig, where he studied chemistry under 
they are strikingly placed so that each one meets the eye as a Otto Erdmann. Later he worked for some time with Liebig at  
distinct feature, while from the distance they compose themselves Giessen. At Liebig's recommendation he Jvas appointed demon- 
readily into a single harmonious picture." The decay of the city stration assistant to Dumas in Paris. I n  1841 he received the 
resulted partly from a decrease in water supply arid from seismic doctorate a t  the University of Paris. He  became professor oE 
disturbances, as well as from political vicissitudes. chemistry at Montpellier in 1844, and in 1 8 j j  a t  Strasbourg, where 

The Trans-Jordan government in 1926 cleared the main street he died on ..\ug. 19. 1856. 
and retrieved and consolidated dangerous parts of the ruins. Ex- Although Gerhardt did some noteworthy experimental work- 
cavation was begun on the temple area, and tourists were given for instance, his preparation of acid anhydrides in 1852-his con- 
facilities to visit Jerash by the government. (E. Ro.) tributions to chemistry consist not so much in the discovery of 

GERBIL, a small, jumping rodent (9.v.) of the deserts of new facts as in the introduction of new ideas that vitalized and 
Asia and Africa. The typical genus Gerbillus, along with ilferiones, organized an inert accumulation of old facts. 
Tatera and others, form a special subfamily of the Cricetidae. In 1839 he revived the old radicle theory of organic compounds 
Gerbils have unusually large eyes and ears, elongated hind limbs under the title of the "theory of residues." In 1845 he invented 
and long hairy tails; they progress by leaps, in the same manner the theory of homologues, which proved very useful in determining 
as jerboas ( q . ~ . ) .  what members were still missing in the various series of com- 

These sandy-coloured herbivores live in burrows furnished with pounds. Gerhardt first suggested that many organic substances 
numerous exits and containing large grass-lined chambers. Most were "conjugated" or "copulated" compounds formed by the 
of them are active only during the day. union of two residues. I n  1842 he attempted the first definite 

GERENUK, a gazellelike antelope, commonly known as LVal- classificstion of organic compounds, but owing to the obscurity 
ler's gazeile (I,itoci.nni/~s ic~alleri), having exceptionally long limbs of some of his concepts, little progress was made until he co- 
and a long. slender neck. I t  ranges in east Africa from Somaliland operated with Auguste Laurent (q . v . ) .  
to Kilimanjaro. being found in family groups. The gerenuk is Eventually Gerhardt introduced the idea that all substances 
noted ior its ability to s tmd on its hind limbs while b r o ~ ~ s i n g  on were based on four main types; viz., hydrogen, hydrochloric acid, 
branches and leaves of trees and shrubs. The horns of the buck water and ammonia. Although these ideas were later abandoned 
are heavy and have a peculiar forward curvature a t  the tips; the they play an important part in the development of structural 
coat is reddish-brown mith a broad darker band down the back. organic chemistry. 

See ANTELOPE. His chief works were Pre'cis de clzinzie organique (1844-4 j ) ,  and 
GERGOVIA (modern Gergol-ie). in ancient geography, the Traite de chinlie orgnniqve (x8j3-56). 

chief settlement of the Arverni. situated in the .iuvergne, 8 mi. GERHARDT, ELENA (1883-1961). Germanmezzo-soprano 
from the Puy de DBme. France. Julius Caesar attacked it in singer. was born at Leipzig on Kov. 11. 1553. She studied at  the 
5 2  B.c.. hut was beaten off. Some walls and earthworks, probably Leipzig conservatory under Marie Hedmondt. and afterward re- 
of this period, survive. ceived help in interpretation from Arthur Nikisch. who frequently 

Later, when Gaul had been subdued, the place was dismantled accompanied her at concerts. As a lieder singer. and especially as 
and its Gaulisli inhabitants resettled 4 mi. axi-ay in the plain at  an interpreter of Schubcrt, she set n high standard of purity and 
the new Roman city of ;\ugustonen~Etum (modern Clermont- simplicity. She died in London on Jan. 11, 1961. 
Ferrand'). GERHARDT, PAUL (1607-1 676), German hymn writer, 

GERHARD, JOWANN ( I  582-1 637';, German Lutheran was born at Grafenhainichen on March I 2 ,  1607. After tutoring 
theologian, chairman of every major Lutheran theological as- in Berlin. in 1657 he became "diaconus" to the Nicolaikirche 
semhly of the period, biblical and patristic scholar of the first thcrc. Because of his uncompromising Lutheranism he refused 
rank and a formidable polemicist, was born of a prominent Qued- to accept the elector Frederick William's "syncretistic" edict of 
linhurg family on Oct. 17, I j82. Profoundly influenced in his 1664, and was deprived of his office in 1666. In  spite of a public 
youth by the great Lutheran theologian-mystic Johann Arndt petition in 1667~ he refused to resume an office which, he thought, 
(q:v.), Gerhard studied philosophy, medicine and theology at the implied at least a tacit repudiation of the Formula Concordiae. 
un~versities of Wittenberg, hlarburg and Jena (D.Th.. 1605). He In 1668 he was appointed archdeacon of Lubben, Saxe-Mersburg, 
became superintendent of the churches of Heldburg in the duchy of where he died on June 7 ,  1676. 
Coburg (160 j )  : in 1615 he was appointed general superintendent Gerhardt is the greatest German hymn writer of the I 7th cen- 
of all churches in the duchy. The next year he rejoined the Jena tury. bfany of his best-known hymns first appeared in church 
theological faculty, where he remained until his death, Aug. 17, hymnbooks, as for example in the Brandenburg hymnal in 1658; 

1637. others in Johann Criiger's Geistliche Kirchenmelodien (1649), 
Gerhard3s theological system-most fully set forth in his menu- and Praxis pietatis nzelicn (1656). The first complete set is the 

mental nine-volume Loci theologici (1610-22), the most important Ceistliche Andachten (1666-67), edited by Ebeling, music director 
dogmatic work of the era of Lutheran orthodoxy-is deliberately in Berlin. 
designed to be both catholic and evangelical. Though construc?cd, The life of Gerhardt has been written by Roth (1829)~ by Lang- 
after t,he fashion of the times, on a neo-Aristotelian framework, becker (18411, by Schultz (18421, by Wildenhahn (18451, by 
it recognizes the Sacred Scriptures as its only "principle" and Bachmann (1863) and by H.  Petrich (1914); also by Kraf t  in 
breathes a profoundly practical and ethical concern throughout. Ersch u. Gruber's Allg. E l z c ~ c l .  (1855). 

His other major works are the four-volume ConJessio cutholica The best modern edition of the hymns, published by Wacker- 
(1634-37), a defense of the catholicity of the Lutheran position; nagel in 1843, has often been reprinted (Eng. trans. by Kelly, 
~ l f cd i t c~ t iones  sacrae (1606); a small devotional manual that has P a d  Gerhardt's Spiritual Songs, 1867). 
heen translated into almost every European language; Harmonia See also T. B. Hewitt, Paul Gerhardt as a Hymn-writer  and His 
evangclistarzlnt (1626-27), a harmonization of and commentary on Inflllence O n  Englislz Hyl f lnody ( 1 9 ~ ~ ) .  

the Gospels which completed the earlier work of Martin Chemnitz GERIATRICS: see GEROXTOLOGY AXD GERIATRICS. 
(q.8.) and Polycarp Leyser; and his posthumously published G~RI[CAULT, JEAN LOUIS A N D R ~  T H ~ O D O R E  
Patrologia (165 3 1. (1791-1824)~ French painter who influenced the romantic and 

See E. R. Fischer, Vita Ioannis Gerhardl ( 1 7 2 3 )  ; B. HBgglund, Die realist movements, \\'as born at Rouen on Sept. 26, 1 7 9 1  He  
Heilige Schrift und ihre Deutung i n  der Theologie Johann  Gerkards studied under Carle Vernet, who introduced him to the traditions 



of English sporting art,  and then under Pierre GuCrin, absorbing bled under Joshua to hear the curses and the blessings connected 
the methods of classicist figure construction and composition. At with the violation and observance of the law (Deut. xi). The 

the Salon of 1812, he attracted distance from Ai and the position of Ebal and Gerizim in the 

B Y  C O U R T E S Y  O F  M U ~ ~ E  D E  L Y O N S  

notice with his "Charging Chas- 
seur" (Louvre, Paris), executed 
in an impetuously dynamic, col- 
ourist style inspired by Gros and 
Rubens. Already he had begun to 
develop along two divergent lines 
shown in the visual realism of his 
many small studies of horses and 
soldiers, as against the grander, 
more severe style of his mytho- 
logical compositions and land- 
scapes ( c f .  the two "Heroic 
Landscapes," Chrysler collec- 
tion). At the Salon of 1814> his 
"Wounded Cuirassier" (Louvre) 
shocked critics with its ponder- 

- A  M A D  W O M A N  W I T H  A  M A N I A  O F  ous forms and sombre colours. 
E N V Y . ' .  O N E  OF A S E R I ES  OF F I V E  GCricault spent 1816-17 in Flor- 
P O R T R A IT S  O F  T H E  I N S A N E  BY ence and Rome, where his chief 
G ~ R I c A U L T .  I N  L Y O N S  M U S E U M  was the "Race 

of the Riderless Horses," a huge, 
heroic frieze composition, surviving in a series of studies (Balti- 
more, Md. ; Lille; Louvre; Rouen). 

Returning to France in 1817. GCricault drew a group of mili- 
tary lithographs reckoned among the early masterworks in this 
medium. His sensational "Raft of the Medusa"(Louvre) was sug- 
gested by a contemporary shipwreck. In  this enormous canvas he 
tried to raise a contemporary event beyond the triviality of report- 
age to the dignity of monumental art. The two aspects of his style 
here became united: starting with a close inquiry into its visual 
aspects ( c f .  the portraits of cadavers). he developed his theme into 
a carefully constructed dramatic composition. This controversial 
work marked the beginning of the struggle between the classicist 
and romantic movements. Disappointed by its hostile reception, 
GCricault left for England (1820) where, again influenced by 
British genre art,  he produced lithographs, watercolours and oils 
("Epsom Downs Derby," Louvre) of superb colour and grandly 
simple forms. The most significant of his last works are the por- 
traits of the insane (Louvre; Lyons; Ghent; Winterthur and 
Springfield, Mass.). H e  died from the consequences of a fall 
from his horse on Jan. 26, 1824. in Paris. 

See C Clement, Th Ge'uicault, 2nd ed (1879) ; G. Oprescu, Ge'ricault 
(1927) ; K.  Berger, Th. Ge'ricault (19 j?) , Eng. trans. by Winslow Ames 
(19 55) ; D. Aime-Azam, Maeeppa (19 56). (L. E. A. E.) 

G~RIN-LAJOIE, ANTOINE (1824-1882), Canadian 
writer, librarian and leader in the early literary movement of 
French Canada, was born a t  Yamachiche, Aug. 4. 1824. He was 
educated at  the Collkge de Nicolet, where he wrote the first French- 
Canadian play, L e  jeune Latour. In  1844 he joined the staff of 
the Montreal newspaper La  Minerve,  of which he soon became 
editor. At the same time he studied law and he was called to the 
Quebec bar in 1848. but he never practised law. I n  18 52, he was 
appointed translator to the legislative assembly of Canada; four 
years later he was made assistant librarian of parliament, a post 
which he held until 1880. 

GCrin-Lajoie was one of the founders of the Montreal club, 
Institut Canadien and of the literary magazines Les Soire'es 
canadiennes (1861-6 5) and L e  Foyer canadien (1863-66). H e  
was the author of Cate'clzis?ne politique (18j1); Dix d n s  au  
Canada, de 1840-1850 (1888), the history of the advent of re- 
sponsible government in the colony; and of a novel in two parts, 
Jean Rivard,  le de'fricheur (1862) and Jean Rivard, l'e'conomiste 
(1864), a portrayal of rural life in French Canada in mid-19th 
century. He died at  Ottawa on Aug. 4, 1882. (G. J. SE.) 

GERIZIM, a mountain in Jordan (mod. Jabal a t  Ttir), 
2,890 ft. above sea level. With its companion mountain, Ebal, 
it flanks the valley in which lies Nablus (Neapolis), the ancient 
Shechem. 

History.-It was on Ebal and Gerizim that the tribes assem- 

midst of a hostile country have constituted difficulties which 
Eusebius, Epiphanius and others met by associating Ebal and 
Gerizim with hillocks in the lower Jordan valley-a solution that  
has never found favour. From Gerizim-a prominent rock is still 
pointed out as his pulpit-Jotham addressed his parable to  the 
treacherous elders of Shechem (Judges ix). This mountain is the 
holy place of the Samaritan community. About 432 B.c., follow- 
ing on the refusal of the Jews returned from the Exile t o  recognize 
the Samaritans, the latter erected on the mount a temple as  rival 
to  that a t  Jerusalem. This was probably destroyed by  John 
Hyrcanus (c. I I O  B.c.). The Samaritans were expelled from 
Gerizim by the emperor Zeno, who built a church (484). I n  the 
course of his struggle with the Samaritans, Justinian surrounded 
this church with a fortress. 

Archaeology.-A small level plateau near the summit marks 
the site of the schismatic temple and a n  important link with the 
past was the celebration near this spot of the Passover by  the 
Samaritans, comprising a small body in modern times. "As the sun 
sets on Passover eve the seven lambs are slain, ceremonially ex- 
amined and roasted in the oven pit. At midnight the covering is 
removed and the flesh is eaten by  the standing elders with their 
families in the improvised tents. Anything left over is scrupu- 
lously collected and consumed, so that the letter of the command- 
ment may be kept." Excavations carried out by the German 
Archaeological institute uncovered Zeno's basilica. This build- 
ing (121 ft. by 98 ft .) ,  which was built over the ruins of the Sa- 
maritan temple, exhibits a well-preserved octagonal ground plan. 
Two side chapels with handsome mosaics were also disclosed. The 
abundance of fragments suggested that it would be possible to  de- 
termine accurately the details of architectural design. (E. Ro.) 

GERLACH, HELLMUT VON (1866-1 935), German pac- 
ifist. radical journalist and political leader, a courageous opponent 
of German nationalism under William 11, the ii7eimar republic 
and the Hitler regime, was born on Feb. 2 ,  1866. a t  Monchmot- 
schelnitz in Silesia. The descendant of a family of Prussian ad- 
ministrators, Gerlach held the conservative views of his class; but 
during his studies at  Geneva. Strasbourg, Leipzig and Berlin he was 
influenced by Christian Socialism and Lord Randolph Churchill's 
"Tory democracy" won his admiration. In  1887 he entered the 
Prussian civil service but left it for journalism. working for Adolf 
Stocker (who combined Christian Socialism with anti-Semitism) 
on the newspaper Das Volk .  Gerlach's political ideas were too 
radical for the paper, however, and Stocker dismissed him in 1896. 
In  the same year Gerlach nas  a co-founder. with Friedrich S a u -  
mann, of the National Social association (Nationalsozialer Verein) 
and, after visiting England and the Balkans. joined the staff of 
Saumann's new paper Die Zei t .  In 1901 he became editor of the 
Berlin democratic nempaper Die JT7elt a m  ,14ontag, and from 1903 
to 1906 he represented the National Social party in the Reicltstag. 
After losing his seat he visited Africa, where he became an admirer 
of British colonial methods. 

During World War I Gerlach openly championed pacifist views. 
After the revolution he mas undersecretary of state in the Prussian 
ministry of the interior (Nov. 1918-March 1919). \\here his con- 
ciliatory and liberal policy tonard Poland earned him the hatred 
of the German nationalists. H e  remained, however, an active 
supporter of pacifist and radical-democratic organizations. I n  
1933 he emigrated, becoming the recognized head of German exiles 
in Paris. where he died on Aug. 2 ,  1935. His books include Der  
Zusamnzenbruclz der deutschen Polenpolitik (19 19) ; Meine  Erleb- 
nisse i n  der preussisclzen L7erwaltung (1920) ; Erinnerungen eines 
Junkers (1924); V o n  Rechts  nach Links,  ed. by Emil Ludwig 
(1937). 

GERLACH, LEOPOLD (1790-1861) and ERNST LUD- 
WIG VON (1795-1877), brothers, mere leading figures in the 
movement of romanticism and reaction that determined Prussian 
politics from the Napoleonic Wars to the end of Frederick Wil- 
liam IV's reign, after which Ernst Ludwig lived on to represent 
conservative opposition to Bismarck's pow7er politics. Leopold was 



born in Berlin on Sept. 17, 1790) Ernst Ludwig on March 7. 1795. 
Leopold served as an officer in the war of 1806 and again in that 
of 1813-15. in which his brother also served as a volunteer. The 
romantic and conservative spirit o i  the TVars of Liberation against 
the French inspired both brothers with a lifelong belief in a greater 
Germany: with revolutionary France as its hereditary enemy; and 
therefore also viith a readiness to side with Austria. I n  1811, to- 
gether with the poets lZchiin von Arnim and Heinrich von Kleist, 
Leopold joined the Christlich-Deutsche Tischgesellschaft (Chris- 
tian-German Dining club) ; and from 1816 to 1819 both brothers 
were members of the Christlich-Germanische Tischgesellschaft 
favoured by the crolyn prince, the iuture Frederick Tl'illiam IV. 
Both identified themselves with the strict pietism of the postwar 
years, taking their political principles from Albrecht von Haller 
and, above all, from Friedrich Julius Stahl. After Frederick IVil- 
liam had come to the throne (1840); Leopold, who had formed a 
close friendship with him, rose to be his adjutant general (1849) 
and became the most influential man of his entourage. I n  the fight 
against the revolution of 1848 he v a s  the moving spirit of the 
"Camarilla" a t  court which, though it  had to put up with the 
constitution of Nov. 1850, did its utmost to revise it in a conserva- 
tive direction. 

Meanvhile Ludwig, who in 1844 had been appointed president 
of the Magdeburg appeal court; founded the conservative news- 
paper Krexzze i t~ lng  in 1848, in which his monthly commentaries 
appeared until 1857. Even more dogmatic than Leopold, he was 
second only to Stahl as a leader of conservative thought. In 1849 
the brothers. uncompromisingly opposed to the liberal idea of a 
German nation, persuaded Frederick IYillian~ I V  to refuse the im- 
perial dignity offered to him by the Frankfurt assembly. Both 
vigorously fought the German politics of J .  51. von Radolvitz, 
~velcomed the Olmutz agreement (1850) and vainly sought to 
persuade the king to join Russia during the Crimean War. Leo- 
pold's correspondence with Bismarck. in its discussion of Napoleon 
I11 as a potential ally, shows that he early opposed his young 
friend's Realpolitik, though he had himself recommended Bismarck 
as Prussia's representative a t  the federal diet in Frankfurt .  How- 
ever, the brothers' narrow dogmatism, which regarded che move- 
ment toward German unity only as a "nationalist swindle," repre- 
sented a lost cause even before Frederick William I\' was dead. 

Leopold died a t  Pocsdam on Jan. 10, 1861. eight days after 
Frederick IT-illiam IV. His memoirs, in two volumes. were pub- 
lished in 1891-92 and his correspondence with Bismarck, ed. by 
H .  Kohl. in 1896. 

During the decade after 1862 Ludwig lived to see Bismarck com- 
pletely abandon the ideas o i  traditional conservatism. His protest 
against the Prussian annexations of 1866 completed the breach 
between the former friends. Ludwig joined the Centre party as 
guest member, since throughout his life he had combined a firm 
Protestant conviction with respect for the ordered authority of 
the Roman Catholic Church. H e  died in Berlin on Feb. 18. 1877. 
There are ~lufzeiclcnzr?rgen aus seinenz Lehen und U'irkelc, ed. by 
his son, 2 vol. (1903). 

See G.  Ritter, D P T  p ~ e z l s s i ~ c h e  K o ~ z i . e r v a t i v i s ~ ~ ~ ~  Z I ~ Z ~  B ~ S I ~ Z I I Y C ~ S  
dru t sche  Polit ik,  1858-66 ( 1 9 1 3 )  ; H .  J .  Schoeps, Das  alzderc Preussen 
( 1 9 5 2 ) .  (H.A. H.) 

GERLACHE, ~ T I E N N E  CONSTANTIN, BAROX DE 
(1785-1871). Belgian Catholic statesman and historian. was born 
a t  Biourge. Luxembourg, on Dec. 26, 178.5. H e  studied larv in 
Paris and practised there for some time, but he  settled in Liege 
after the establishment o i  the kingdom of the Netherlands. As a 
member of the states-general, he was an  energetic leader of the op- 
position. He  supported the alliance of the Belgian Catholics with 
the  Liberal party, which paved the way for the revolution of 1830. 
On the  outbreak o i  the insurrection ill Aug. 1830 he still. however, 
thought the Orange-Xassau dynasty and the union with the Dutch 
provinces essential; but his v i e w  changed, and after holding 
various offices in the provisional government. he became president 
of the national congress and brought forward the motion inviting 
Leopold of Saxe-Coburg to become !on July 21 1831)  king of the 
Belgians. I n  1832 he was president of the chamber of represi:nta- 
tives, but on Oct. 4, when Pope Gregory XVI ,  in the encyclical 

Miuai-i vos, condemned H .  F. R. de Lamennais's conception of 
liberty, he resigned. accepting the Holy See's ultramontane ideas. 
On Oct. 13. 1832, the king appointed him president of the tour de 
cassation (supreme court o i  appeal),  and he kept that office for 
35 years. He  was created a baron on Jan. 16, 1844. H e  also 
presided over the Catholic congresses held a t  Malines between 
1863 and 1867. That  his early liberal views underwent some 
modification was plain from the conservative principles enunciated 
in his Ejsai sw lc ~ ~ j o z ~ v m z e n t  des partis en Belgiqz~e (1852). As a 
historian his work was strongly coloured by his anti-Dutch feelings 
and his Catholic predilections. His Histoire dz~ royauvze des Pays- 
Bas de 1814 j ~ ~ s q ~ r ' e n  1830 (1839). published in t\t70 volumes, was 
a piece of special pleading against the Dutch domination. .Z com- 
plete edition of his works. 6 vol. (1874-75), includes a biography 
by J. J. Thoniisen. H e  died in Brussels on Feb. 10, 1871. 

See Pierre de  Gerlache, Gevlache et la fondat ion de  la Belgiqzce ( 1 9 3 1 ) .  
(C. VE.) 

GERLACHE DE GQMERY, ADRIEN- VICTOR 
JOSEPH DE, BAROX (1866-19343, Belgian naval officer and 
polar explorer who led the first truly scientific expedition to the 
antarctic, was born a t  Hasselt. Limburg, on Aug. 2, 1866. H e  
made his antarctic voyage in the "Belgica" (1897-99). After 
nuking new discoveries north of Graham Land, De  Gerlache navi- 
gated into the pack ice. The vessel was beset there for 13 months, 
and thus became the first ship to winter in the antarctic. Despite 
extreme hardships the expedition completed valuable scientific 
work. 

I n  1901 De  Gerlache led an expedition in the "Si.lika" to the 
Persian gulf to collect zoological specimens. I n  1905, again in 
the "Belgica." he carried out important oceanographical vo rk  off 
the east coast of Greenland. H e  led similar expeditior>s to the 
Barents and Kara seas in 1907 and to the Barenrs and Greenland 
seas in 1909, traversing the latter from west to east along latitude 
i s 0 .  I n  1913-14 he assisted Sir Ernest Shackleton in the orq:iniza- 
tion of the Imperial Transantarctic expedit.ion (1914--17 j ,  selling 
LO the latter his yacht "'Polaris:" which xvas rechristened "En- 
durance." De Gerlache \yas granted the title of baron by a royal 
decree of Nov. 9, 1924. 

He  died in Brussels on Dec. 4 ,  1934. (H. G. Kc.)  
GERLE, CHRISTOPHE ANTOINE ( I  736-c. 1801 ) ,  

French revolutionist and mystic, was born a t  Riom in Xuvergne. 
He entered the Carthusian order and became prior of Laval-Ilieu 
in Perche and afterward of Pont-Sainte-LIarie at l loulins.  He  
was elected deputy to the states-general in I789 and in l i92  was 
chosen elector of Paris. During the revolutionary turmoil he de- 
veloped a strong vein of mysticism. mingled ~v i th  ideas of reform. 
He  served as co-president with Catherine ThCot (q . v . )  a t  her meet- 
ings. She: Gerle and others were arrested, but he was later re- 
leased by the Direct3ry. Gerle. who renounced his monastic vows 
in Paris, became one of the editors of the ,lIessagei. d z ~  soir and 
later was in the office of Pierre BknCzech. minister of the interior. 

GERMAIN, SOPHIE (1  776--183 1 1 ,  French mathematician, 
made notable contributions to the study of acoustjcs. elasticity 
and the theory of numbers. Born in Paris, April 1 .  1776. she took 
correspondence courses from the Rcole Polytechnique which 
did not accept xomen in the school itself. Her most fruitful con- 
tribution was the demonstration of the impossibility of solving 
Fermat's Last Theorem if x, y ,  z are not divisible by an odd 
prime, n. 

After Ernst Chladni had demonstrated his vibrating plates. she 
presented three memoirs on ihe theoretical explanation of the phe- 
nomenon. in 1811, 1813 and 1816. This last memoir n-a:: a\\-arded 
a prize offered by the Institut de France on the suhjecc, even 
though the equation was not yet rigorously demonstrated. She 
later succeeded in establishing the equation for the normal vibra- 
tions oi a plate. 

She was a friend of the mathrmaticians J. L. Lagrange and Carl 
Gauss. ~vi ih  \vl~um she corre.sponded under her pseudonym RI. Le 
Blanc before revezling her identity. Sophie Germain \vas highly 
csteeaied by the gre;lt (;;~uis. ~vlio recommended her for an honor- 
3ry degree iron? t h e  l.'iii\.er-ir.y of Gfttingen. She died jn Paris, 
June 26, 1831, before the degree could be ai.arded. 



GERMAN-GERMANIC LANGUAGES 
GERMAN, SIR EDWARD (1862-1936), English composer etc.) are said to be related because they can be shown to be variant 

of light operas who was a follolver of Sir Arthur Sullivan. His real developments of a single earlier language, Latin, of which there are 
name mas Edward German Jones. Born at m'h~tchurch, Shrop- extensive written records. I n  the case of Germanic, no written 
shire, on Feb. 17, 1862, he studied at  the Royal Academy of records of the parent language exist; but much of its structure 
Music, London. where his operetta The Rival Poets was performed can be deduced by the comparative method of reconstruction. (A 
in 1886. Beginning his career as an orchestral violinist and con- reconstructed language is called a proto-language; reconstructed 
ductor at the Globe theatre, London, he became known as a com- forms are marked with an asterisk.) For example, a comparison 
poser of graceful incidental music for plays, including Richard III of Runic  gast ti^, Got. gusts, ON gestr, OE giest, O F  iest, OS and 
(1889). Henry VIII  (1892) and Neil Gwynn (1900). Sets of OHG gust "guest" leads to the reconstruction of the Proto-Ger- 
dances from his music for the t n o  last-named plays won nide manic (PGmc.) form *gistiz. Similarly, a comparison of Runic 
popularity. I n  1901 German completed the score of The Emerald horna, Got. haurn, ON, OE, OF, OS and OHG horn "horn" leads 
Isle, left unfinished by Sullivan, and during the next few years he to the reconstruction of PGmc. *kdrnan. 
composed four light operas,: dlerrie England (1902), A Princess of Such reconstructions are in part merely formulas of relation- 
Kensington (1903), Tom Jones (1907) and Fallen Fairies, on a ships: the g o f  *&ti2 is the particular phoneme of PGmc. which 
libretto by 117. S Gilbert (1909). Among German's orchestral by regular phonetic change gave Got., ON, OS and OHG g-, but  
works are two symphonies, three suites. Welsh Rkapsody, Theme (before an a which had changed to e) OE gi- and O F  i-. Likewise, 
and Six Diversions and a symphonic poem, Hamlet; he also wrote the 0 of *hdman is the particular phoneme of PGmc. which, in  
a nunlber of successful songs. His music has melodic charm and this environment, gave au in Gothic, o in the other languages. 
distinction, a high standard of craftsmanship and. in the light style I n  other environments, e.g., when followed by nasal plus consonant, 
that he cultivated, a marked national character. He was knighted the same phoneme gave u in all the languages: PGmc. *dumbaz, 
in 1928. He died in London on Nov. 11, 1936. Got. dumbs, ON dumbr, OE, O F  and OS dumb, OHG tumb 

see W, H, scott, Edward Gernzan, an Intimate Biography (1932).  "dumb." What may be deduced is that in some environments the 
(H. Ru.)  phoneme sounded more like o, in others more like u. I t  may be 

GERMAN BAPTIST BRETHREN: see BRETHREN, written U-O, indicating that it  varied between these two pronun- 
CHURCH OF THE. ciations. 

GERMANDER, the name given to plants of the genus Teu- The example of PGmc. u-o shows that the reconstructions are 
crium, mint family (Labiatae). comprising about 100 species dis- more than mere formulas: they also give some indication of how 
tributed all over the world, a few of which are grown for ornament PGmc. actually sounded. Sometimes the correctness of these 
or fragrance. The common North American forms (T.  canadense deductions is independently confirmed. For example, OE cyning 
and T. occidentale) and the common British species (T. scorodonia) and OS and OHG kuning "king" are the basis for the reconstruc- 
are frequently knomn as wood sage. The plants are small, uith tion of PGmc. "kziningaz; this is confirmed by Finnish kuningas, 
small flowers remarkable for the slight development of the upper which must have been borrowed from Gmc. a t  a very early date. 
lip. T. chamaedrys, mall germander, forms low tufts; T. frutieans, AS reconstructed, PGmc. had the following system of vowels 
brush or tree germander, is an evergreen shrub. and consonants: 

The so-called germander speedwell, Veronica chamaedrys, be- i 
longs to the figwort family (Scrophulariaceae). i-e u-o e - iu-eu P f b - b s  z m rz 

- ' ai au t 
j 2 GERMANIC LANGUAGES are a group of related lan- a ce k h-x g-g 

guages comprising the modern and earlier forms of English, 
Frisian, Netherlandish (Dutch, Flemish), German (High and The P represents the th of thin, x the ch of German ach, j the 
Low), Icelandic, Norwegian, Danish, Swedish, and a number of Y of Yes. To the above should perhaps be added 10% nasalized 
extinct languages, notably Gothic. The earliest recorded Germanic {, which resulted when inx anx unx changed to jx cx Gx. The  
consists of mere fragments: from the 3rd to the 1st century B.c., phonemes noted as b-5, d-d, g q w e r e  the stops b d g in some 
a single inscription in North-Etruscan letters on a helmet un- environments, the spirants6 Grin others. (This type of alterna- 
earthed near Negau, southern Austria: harigasti teiwa "Harigasti tion is not unusual; i t  occurs, for example, in modern Spanish.) 
(owner of the helmet?) Teiwa (name of a god)"; and, beginning The distribution seems to have been: all were stops'after nasal 
in the 1st century B.c., isolated Germanic words and names re- (mb nd ng) and when doubled (bb dd gg); d-dwas also a stop 
corded by classical authors (Caesar, Tacitus, Pliny and others). initially and after 1 (d- Id) ;  b-$was also a stop initially (b- ) ;  in 
The earliest extensive Germanic text is the (fragmentary) Gothic other environments all three were spirants. The phoneme noted 
Bible translated by the Visigothic bishop Ulfilas (c. A.D. 350), as h-x seems to have been h initially (h-),  but x elsewhere. 
written in a 27-letter alphabet of his own invention. From c. 2 0 0  Development.- By pushing the comparative method still 
to 800 there are scattered early Norse inscriptions, written in the farther back, relationships can be established between Germanic 
24-letter runic alphabet, e.g., the inscription on a golden horn and other language groups, notably Celtic, Italic, Greek, Baltic, 
found in Gallehus (now M@gelt@nder), Denmark, dating from c. Slavonic, Iranian and Indic. All of these can be derived from a 
400: ek hlewa-gusti~ h o l t i j a ~  horna tawido "I, Hlewagast of Holt still earlier parent language, Proto-Indo-European ( P I E ) .  
[Holstein], made [this] horn." Derivatives of this runic alphabet A comparison of PGmc. with the P I E  from which i t  developed 
were used sparingly in England, Germany and particularly in reveals the many changes that occurred. 
Scandinavia. All extensive later texts use adaptations of the Consonants.-PIE had the spirant s, a few obscure consonants 
Latin alphabet. Old English (Anglo-Saxon) texts date from the called "laryngeal," and at  least the following stops (perhaps more) : 
early 7th century; Old High German from the middle 8th; Old p t k kW, b d g gW, bh dh gh gWh. By a change known as  the Gmc. 
Low German (usually called Old Saxon) from the early 9th; Old consonant shift (Grimm's law), the stops developed as  follows: 
Norse (Old Icelandic and Old Norwegian) from the middle 12th 
(though many poems preserve an older form of the language) ; 
Old Netherlandish (Old Dutch) from the late 12th; Old Frisian 
from the early 13th; Old Swedish and Old Danish from the end 
of the 1.3th. (The following abbreviations will be used: Gmc., \ \ \ \ 
~ e r m a n i c ;  Got., Gothic; ON, Old Norse; OE, Old English; OF, bh ,% dh-$ \ gh L gwh I, 
Old Frisian: 0s. Old Saxon: OHG. Old High German.) See , , - 
GOTHS ; RUNE. Examples of b d g are: Lithuanian bald and Latin decem and 

Proto-Germanic.- The statement that the languages named genus but p t k in English pool, ten and kin. Examples of bh 
are related is based on the technical linguistic usage: related lan- dh gh are: Sanskrit bhzi-, dhd-, hd- (from *gh8-) but b d g in  
guages are variant historical developments of a single earlier lan- English be, do, go. As for p t k, in the clusters sp s t  sk p t  kt  
guage. Thus the Romance languages (French, Spanish, Italian, they gave PGmc. sp  s t  sk f t  xt: Greek spcith8, stcisis, skid, skcipton 



GERMANIC LANGUAGES 
and oktd and also English spade, stead, shine (OE scinan), shaft (0-, 6-, i-, u-stems) it added some pronominal endings to give the 
(OE sccaft) and eight (OE eahta). (By a special development, Gmc. "strong" adjective declension. (2) The P I E  n-stem endings 
t t  gave ss: Sanskrit sattci-, OE sess "seat".) Elsewhere, p t and were extended to all adjectives to give the Gmc. "weak'' adjective 
k seem to have first become the voiceless spirants f P and x. They declension (e.g., mod. German, strong: gutes Bier "good beer," 
remained so initially and after an accented vowel: Latin piscis, but weak: das gute Bier "the good beer"). 
tenuis and centum but f th h in English fish, thin, and hund(red) ; Conjugations.-The P I E  verb seems to have had five moods 
but,  by a change known as Verner's law, after an unaccented sylla- (indicative, imperative, subjunctive, injunctive and optative), 
ble all voiceless spirants became voiced. Thereby f ? x coalesced two voices (active, mediopassive), three persons (first, second, 
with the new 3 s became z :  Sanskrit updri, mat&-, JvaJri- third), three numbers (sing., dual, plur.) and several infinitives 

(from *s?tekri-j and (from *kasd-) but OE ofer (from and participles. In  Gmc. these were reduced to: indicative, im- 
*odar, cf.  OHG obar) t ~ ~ ~ ~ ~ , , ,  m6dor urnother," sweger urnother- perative, subjunctive-optative (usually called subjunctive, but 
in-law,, and hara (from *haza-) "hare." PIE gW kw gZLh de- containing the functions of both and actually derived from the 
veloped parallel to g k gh; but they Rere separate PIE  optative); a full active voice, plus an obsolescent ~ a s s i v e  

phonemes in P I E  (contrasting with the clusters gg kg gh2), in (found only in Gothic); three persons; full singular and ~ l u r a l  
G ~ ~ .  they coalesced with these ,-lusters and gave kw xw p. forms, Plus an obsolescent dual (found only in Gothic); and one 

These changes gave the 11 stop and spirant phonemes assumed infinitive (present) and two participles (present and past). The 
for PGmc. Reconstructions from the individual Gmc. languages 'IE tense-aspect (present, aorist, perfect) was 
then indicate that some of these began to undergo further changes: reshaped to a sing1e tense contrast: present v. past. The past 

-6 cg changed from spirants to stops in certain positions; and showed two innovations. On the one hand, in the "strong" verb, 

changed to h initially. PGmc. transformed the ablaut of P I E  into a specific tense marker, 

Vowels.-Besides the above obstruents (stops and spirants), e .g .~ 'IE bher-, bhor-, bhe r -~  bhr- in OE beran "bear," past 
P I E  had two other classes of phonemes: vowels and resonants. singular bar, past plural bzron, past participle boren. o n  the 
The vowel of any given root was not necessarily fixed, but varied hand, in the "weak" verb, it formed a completely new past 
in an alternation termed ablaut. Thus the root "sit" was alter- and Past participle, e.g., OE fyllan "fill," past fylde, ~ a r t i c i ~ l e  
na te~y  *sed-, *sod-, *sd-, *sed-, or (Eng. lisitn is from *sea-, gef~lled. Weak verbs fell into three classes depending on the 
C C ~ ~ ~ U  from *sod-, useat" from *sed-) ; and the root "don was *dhd-, syllable preceding the endings, e.g., OHG full-e-n (from *full- 
*dho-, or *dha- (Eng. ''deed,3 is from *dhg-, from *dho-). ja-n) "fill," mahh-6-n "make," sag-Z-n "say." Gothic also had a 
Other van-els were a, (2, i, zi. The P I E  resonants were i 4 ,  UNZ, fourth type: fuz1-n6-da "it became 
m-m, n-n, 1-1, y-r. They were syllabic in some environ- Many PGmc. strong verbs showed a consonant alternation 
ments, nonsyllabic in others. Thus *blzytd- (Sanskrit bhytd- ("grammatical change") between fl-6, ?Id, xi%, slz.   his was the 

'6borne~) had syllabic ? ,but  *bhireti (sanskrit bhdrati "he bears") result, through Verner's law, of the alternating position of the 
had nonsyllabic r. (Eng. "bear" is from *bher-, "barrow" from 'IE accent: 
*bizor-, "burden" from *bhy-, "bier" from *bhGr-.) PIE *prCysonom PGmc. *fre'osanan OEfrdosan "to freeze" 

This P I E  system of vowels vs. resonants was reshaped by a *pr6y re *frdus frdas "(it) froze" 
number of changes. Syllabic i u ?,n n 1 y gave the vowels i u and *prus&t *frtizunP fruron "(they) froze" 
the sequences urn un ul ur; nonsyllabic m n 1 r gave the consonants *prusknos *jr6zenaz froren "frozen'? 
m n 1 r ;  nonsyllabic g before vowels gave the consonants j w, 
though after volvels they continued to form diphthongs (ei ai oi, In  this particular word, English has generalized the s (now z ) :  
eu az' OZL). The resulting v o ~ e l s  and diphthongs then developed freeze, froze, frozen; German has generalized the z (now r )  fyieyen, 
as follo~vs: fror, gefroren; Dutch still shows the alternation: vriezen, vroor, 

gevroren. English has preserved grammatical change only in was, 
i e a a  I e 6 a 7  I au ll ou were and in a few isolated forms such as sodden, (forjlorn, the 

old past participles of seethe, lose. 
Germanic  Dialects.-Archaeological evidence suggests a rela- 

z-e a 0-u i 6 6 6 ai iu-eo au tively uniform Germanic people c. 750 B.c.. located in southern 
Scandinavia and along the North sea and Baltic coasts from Hol- 

These changes gave the system of three short vowels land to the Vistula. By c. 250 B.c., they had spread farther south 
(counting i-e, u--0 as one each), five long vol%-els, and three and five general groups \$,ere distinguishable: ( I )  along the S o r t h  
diphthongs (counting izlYeeo as one). The variants e, 0, eo oc- sea coast and in Jutland; (2) along the middle Rhine and IjTeser; 
curred before a low in the f o l l o ~ i n g  syllable; the variants (3)  along the middle Elbe; (4)  along the Oder and Vistula; and 
i, u, iu occurred before a high vowel (or j, w) in the following (5) in scandinavia (excluding ~ ~ ~ l ~ ~ d ) .  
syllable, or before nasal plus consonant. Compare the following: Another 500 years later (a.D. the division was much the 
PGmc. *be'ra7zan, OE beran "to bear," but *biriPi, OE bir(e)P, same, though the Elbe group had spread southward to the Danube 
"beareth"; P G ~ C .  *gdlpan, OE gold "gold," but *gzilpjanan, OE and the Oder-Vistula group southeast into the Carpathians and 
gyldan "to gild"; PGmc. *leoxtan, OE leoht "light," but *liuxt- beyond. 
janan, OE liehtan "to give light." Then came the great tribal migrations: part of the Korth sea 

Accent.- he P I E  pitch accent which could fall on any syllable group (Bede identifies them as Angles, Saxons and Jutes) con- 
of a word uas  replaced in PGmc. by a stress accent on the first syl- quered much of England; the Rhine-\l;eser group (Franks) con- 
lable.   his seems to have led to a progressive reduction of un- quered northern France; the Elbe group (Alemannians, Bavarians, 
stressed syllables, e.g., P I E  *sod@onom, PGmc. *scitjanan, OE Lombards) vacated the north and spread south; the Oder-Vistula 
settan, Middle Eng. sette(n), modern "set." Strong initial stress is group (Goths, Burgundians, Vandals) left to begin their many 
also reflected in the basic unit of old Gmc. poetry: two half lines, wanderings. 
each with one of a small number of stress patterns, linked by the This five-m~ay division of the Germanic peoples is based on 
alliteratio? of stressed ini$al consonants or vowels (e.g., Beowulf, nonlinguistic evidence; but it agrees well with the linguistic pic- 
li. 18: Reo-~lzilf was breme / bldd wide spring "Beowulf ture derived by the comparative method from earliest texts. Five 
famous, his renown went far"). groups were indeed distinguishable, though they m-ere linked in 

Declensions.-PGmc. kept the P I E  system of three genders sets of two, three or four through common linguistic innovations. 
(masc., neut., fem.) and three numbers (sing., dual, plur.), though Thus the East Gmc. group (Oder-Vistula) shared innovations with 
the dual was obsolescent. I t  reduced the P I E  system of eight the North Gmc. group (Scandinavian) : there PGmc. jj, ww (e g., 
cases to six: nominative, accusative, dative, genitive, instrumental, *twajj-, *treww-, cf. OHG zweiio "of two," triuwi "faithful") 
vocative (though the last two were obsolescent). In the adjective developed to long stop plus semivom~el (cf. ON tueggia, tryggr, 
declensions it made two innovations: ( I )  To  the P I E  vocalic types Got. twaddjZ, triggws). On the other hand, ru'orth Gmc. and the 
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three JVest Gmc. groups (Xorth sea, Rhine-Reser, Elbe) shared 
certain later innovations: coalescence of z with r (Got. maiza 
'.more," but OK meire,  OE. OF mdra, OS mdro, OHG mero)  and 
the loss of the reduplicative past of certain strong verbs (Got. 
lnil6t "let," but OX, OE, OF, OS E t ,  OHG l iaz) .  The West Gmc. 
groups also showed innovations of their own: replacement of the 
d m &  alternation by simple d (PGmc. *bli&an "blood," Got., ON 
blOP, but OE. OF. OS blOd, OHG b l z~o t )  ; the loss of final -z after 
unstressed vowels (PGmc. *dhgaz "day," Got. dugs, ON dagr, but 
OE d ~ g ,  OF dei, OS dog, OHG t a g ) ;  and the doubling of con- 
sonants in certain positions. especially before j (Got. satjan "set:" 
OX setia, but OE settan, OF setta, OS settian, OHG setzen; though 
ON also showed the doubling of g and k: Got. lagjan "lay," but ON 
leggia, OE lecgan, OF ledza, OS leggian, OHG leggen). Within 
'IVest Gmc.. the North sea group showed innovations of its o m :  
a single ending in the plural of verbs (where the others have one 
for each of the three persons) ; loss of the reflexive pronoun; loss 
of -z in certain pronoun forms (PGmc. *wiz "we," Got. weis, ON 
oer,  OHG =sir, but OE wZ, OF, OS wi). The h'orth sea group also 
shared some innovations with Korth Gmc.: loss of nasals before 
spirants (Got. $mf, m u n p s ,  uns ,  OHG f imf ,  mund,  uns "five!" 
"rnouth," "us.!' but OE. OF. OS f i f ,  mil? or nzuth, zis; in OX. only 
before ,t and s :  fifl from *fimfill "giant," 6s  "us1') and i-umlaut, i.e., 
the raising or fronting of stressed vowels before unstressed j ,  i ,  i 
( c f .  the ~vords "sit" and "lay" above; umlaut was just spreading 
into OHG a t  the time of the earliest texts). f ithin the North sea 
group, OE and OF showed still further innovations of their own: 
raising of a to ce and e ( d a g ,  dei above) and palatalization of gg 
before j (lecgan, ledza above). Finally, to complete the circle, 
the Elbe group (from which came southern OHG) shared a few 
innovations ~vi th  Xorth and East Gmc.: the spread of the nomina- 
tive and accusative singular neuter pronoun ending *-&(a) to 
strong adjectives (OE. OF hi1 "whole,'! OS Izdl, but Got. hailata, 
i3S heilt, OHG heililz) ; and it shared certain forms with East 
Gmc. (PGmc. *iz "he" in Got. is ,  OHG ir ,  er, but *h- forms in ON 
hanrc, OE, OF, OS h e ) .  See also under the names of individual 
languages. 

BIBLIOGRAPHY.-E. Prokosch, A Comparative German Grammar 
(1939) : A. ?rZeillet. Carnct&res gtne'raux des Langues Germaniques, 
7th ed. (1949) ; L\'. Streitberg, Frgernzanische Grammatik (1896) ; 
Hermann Hirt, Handbuch des L'rgernznnischen, 3 vol. (1931-34) ; J .  
Fourquet, Les ~Lfutations Consonantiques du Germanique (1948) ; W .  
G.  Moulton, "The Stops and Spirants of Early Germanic," Language, 
vol. 30. pp. i-42 ( r q j q )  ; W. F. Twaddell, "Prehistoric Germanic Short 
Syllabics," Langunge, vol. 24, pp. 139-151 (1948) ; J. W. Marchand, 
"Germanic Short *i and *e :  Two Phonemes or One?" Language, vol. 33, 
p~ 346-3 54 (19 j7) ; Friedrich Maurer, Xordgernzanen und Alemafinen, 
3rd ed. (1952). (U'. G. Ms.) 

GER'MANLC LAWS, EARLY. After the foundation of 
the greatest kingdoms of the Teutonic tribes on the soil of Roman 
civilization. the necessity for a written codification of the inherited 
tribal laws arose. This necessity evidently arose out of permanent 
intercourse with a native population which had been living under 
different laws. Thus the Visigoths: Burgundians and Salic Franks 
had already. a t  the turn of the jth and 6th centuries, codified 
their law. One and a half centuries later the Lombards did the 
same. The Teutonic tribes. living in the interior. owe their codifi- 
cation to the influence of the Frankish suzerainty; the Ripfiarians. 
ihlemans and Bal-arians to the Merovingians; the Chamavic 
Franks. Saxonians. Thuringians and Frisians to Charlemagne. For 
the edict of Theodoric I see Rox.m LAW. 

The leges germanorum are codifications of the valid criminal 
Ian. and the 1 3 ~  o f  procedure, hut do not offer an exhaustive regu- 
1- .,itlon ' of these and are not, on the other hand. solely confined to 
them. 1:; su!~-tsnce they consist partly of already existing custom- 
ary i317- rend also partly of nell- itstutory l a m .  IVhether it is possi- 
ble lo distinguish anl.ong such varied forms: contained within a 
!ex. :i:e diiierent itr;it3 of text is a question not definitely settled. 
It 1va.i thought. but has not as yet been proved. from the tradition 
of the Sslic Ia\r that it was originally conlposed of primitive tariffs 
oi composition. to which. later. constitutions were added with the 
intention of crcntinp a new h w .  Moreover such constitutions 
icapitr~isris ;ire pre5erved to us partly as amendments [nol-ellae) 

to older leges and partly as special laws. The capitularies of 
Charlemagne and of his son Louis were of particular importance 
in the development of the law. All leges and capitz~laria are in 
Latin, but in most cases there is also an admixture of Germanic 
legal terminology. We possess fragments of the Lex Salica and of 
the Carolingian capitulary in an old High-German translation. 

For the whole body of the Germanic laws see P. Canciani, 
Barbarorum leges antiquae (Venice, I 781-1789) ; F. Walter, Cor- 
pus juris germanici antiqui (Berlin. 1824); Monumen ta  Ger- 
ma?ziae historica, Leges. For further information on the codes in 
general see J. E. 0 .  Stobbe. Geschichte der deutschen Recizts- 
quellen (Brunswick. 1860-1864) ; Paul Viollet. IIistoire d u  droit 
c i t~ i l  francais, 2nd ed. (Paris. 1893); H .  Brunner, Deutsclze 
Rechtsgesclzichte, 2nd ed. (Leipzig, 1906) ; Brunner-Heymann, 
Grz~ndziige der deutschen Rechtsgeschichte, 7th ed. (Leipzig, 
192 j ) .  

Leges Visigothorum.-It is now certain that the earliest writ- 
ten code of the Visigoths dates back to King Euric (466-485). 
Of this code. fragments of chapters cclxxvi to cccxxxvi have been 
discovered in a palimpsest manuscript in the Bibliotheque IVa- 
tionale a t  Paris (Latin coll.. no. 12161). The lacunae in these 
fragments have been filled in by aid of the law of the Bavarians, 
where the chief provisions are reproduced. Euric's code was used 
for all cases between Goths. and between them and Romans; in 
cases between Romans. Roman law was used. 

Euric's code remained in force among the Visigoths of Spain 
until the reign of Leovigild (568-j86), who made a new one, im- 
proving upon that of his predecessor. This work is lost, and we 
have no direct knowledge of any fragment of it .  In  the 3rd codi- 
fication: ho~vever, many provisions have been taken from the 2nd. 
and these are designated by the word "antiqua"; by means of 
these "antiqua" we can reconstruct the work of Leovigild. 

After the reign of Leovigild the legislation of the Visigoths 
underwent a transformation. The new laws made by the kings 
~ i ~ e r c  declared to be applicable to all the subjects in the kingdom, 
of whatever race-in other words, they became territorial, and 
this principle of territoriality was gradually extended to the an- 
cient code. 3Ioreover. the conversion of Reccared I (j86-601) to  
orthodoxy effaced the religious differences among his subjects, 
and all subjects, qua Christians. had to submit to the canons of 
the councils. which were made obligatory by the kings. After this 
change had been accepted. Recessvind (649-672) made a new 
code. which was applicable to Visigoths and Romans alike. This 
code. known as the Liber judiciorz~m, comprises 324 constitutions 
taken from Leovigild's collection. a few of the laws of Reccared 
and Sisebut, 99 laws of Chindasvind (642-6 j 3 ) ,  and 8 j of Recess- 
vind. A recension of this code of Recessvind was made in 681 by 
King Ervig (680-68;) and is known as the Lex  J/isigothorz~m re- 
novata;  and finally some additamenta were made by Egica (68 j -  

702). The texts of the Leges 17isigotlzovum have been published 
by K. Zeumer in the 40 series of the :lforz. Germ.  hist .  C f .  
Zeumer's articles in the A17ez~es Archiv., vol. xxiii, xxiv and xxvi; 
H.  Brunner. Deutsche Rechtsgeschichte, 2nd ed. (Leipzig, 1906) ; 
Urefia y Smenjaud. La Legislacion Gotico-hispana (Madrid, 
~ y o j i ;  E ,  de Hinojosa, Das germanische Element  i m  spanischen 
Rechte  vol. 3 r (Zei t schr i f t  der Savigny-Sti f tung) . 

L e x  Burgundionum.-This code was compiled by King 
Gundobad (474- j I 6'1. very probably after his defeat by Clovis 
in joo. Some additamenta were subsequently introduced either 
by Gundobad himself or by his son Sigismund. This law bears the 
title of Liber Cons t i t~ l t i o~z z~m.  T\-hich shows that it emanated from 
the king: it is also known as the Lex Gzrndobada or Lex  Gonzbata. 
I t  was used for cases between Burgundians. but was also applic- 
able to cases between Burgundians and Romans. The law of the 
Burgundians sho~vs strong traces of Roman influence. I t  recog- 
nizes the will and attaches great importance to written deeds. but,  
on the other hand. sanctions the judicial duel and the cojuratores 
(sworn witnesses]. The vehement protest made in the 9th cen- 
tury by Agobard. bishop of Lyons, against the Lex  Gundobada 
shows that it was still in use at that period. Xs late as  the 10th 
and even the I ~ t h  centuries we find the law of the Burgundians 
invoked as personal law in Cluny charters, but doubtless these 
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passages refer to accretions of local customs rather than to actual 
paragraphs of the ancient code. 

The text of the Lex Bzcrgundionum was published by I?. Bluhme 
in the Mon. Germ. hist., Leges, iii, 52 j ;  by Karl Binding in the 
Fontes rerum Bernensium, vol. i (1880) ; by J. E. Valentin Smith 
(Paris, 1889 seq.) ; and by von Salis (1892) in the quarto series 
of the Mon.  Germ. hist., cf. R. Dareste. "La Loi Gombette." in 
the Journal des Savants (July 1891) ; K.  Zeumer in the Nez~es 
Archiv., vol. xxv; Petot, "Un nouveau manuscr. de la loi Gom- 
bette." Nouv.  Rev.  hist. de Droit (1913). 

Leges Langobardorum.-We possess a fair amount of in- 
formation on the origin of the laws of the Lombards. The first 
part, consisting of 388 chapters, is known as the Edictus Lango- 
bardorum, and was promulgated by King Rothari a t  a diet held a t  
Pavia on the zznd of Novemberi 643. This work, composed at  
one time and arranged on a systematic plan, is very remarkable. 
The compilers knew Roman law, but drew upon it only for their 
method of presentation and for their terminology; and the docu- 
ment presents Germanic law in its purity. Rothari's edict was 
augmented by his successors; Grimoald (668) added nine c h a p  
ters; Liutprand (713-735), 15 vol., containing a great number of 
ecclesiastical enactments; Ratchis (746), eight chapters; and 
Aistulf (75j) ,  13 ch. After the union of the Lombards to the 
Frankish kingdom, the capitularies made for the entire kingdom 
were applied to Italy. There were also special capitularies for 
Italy, called Capitula Itdica, some of which were appended to the 
edict of Rothari. 

At an early date compilations were formed in Italy for the use 
of legal practitioners and jurists. Eberhard, duke and margrave 
of Rhaetia and Friuli, arranged the contents of the edict with its 
successive additamenta into a Concordia de siltgulis causis (829- 
832). In  the 10th century a collection was made of the capitularies 
in use in Italy, and this was k n o ~ t n  as the Capitulare Langobard- 
orum. Then appeared, under the influence of the school of law at  
Pavia, the Liber legis Laltgobardorum also called Liber Papiensis 
(beginning of 11th century) and the Lombarda (end of 11th cen- 
tury) in two forms-that given in a Monte Cassino ms. and known 
as the Lombwda Casinensis, and the Lombarda Vulgata. 

There are editions of the Edictus, the Concordia, and the Liber 
Papiensis by F. Bluhme and A. Boritius in the Mon.  Germ, hist., 
Leges, iv. Bluhme also gives the rubrics of the Lonzbarda, which 
were published by F. Lindenberg in his Codex. legum antiquarum 
in 1613. For further information on the laws of the Lombards see 
J. Merkel, Geschichte des Langobardenrechts (1850) ; A. Boritius, 
Die Kapitularien i m  Langobardenreich ( I  864) ; Schupfer, Man- 
uale di storia del diritto italiano, 2nd ed. (189 j )  ; Solmi. Diritto 
longoburdo e diritto nordico (1898); C. Kjer, Edictus Ro- 
tari (Copenhagen, 1898,), C. Kjer, Dansk og langbardisk Arveret 
(1901) ; J .  Ficker, Das lungobardische und die skandinavischen 
Rechte (Mitteilungen des Instituts fiir oesterreichische Geschicht- 
sforschung, vol. xxii); Cf. R. Dareste, in the iVouvelle Revue 
historique de droit f ran~ais  et e'tranger, p. 143 (1900). 

Pac tus  A l a m a n n o r u m  a n d  L e x  A1amannorum.--Of the 
laws of the Xlamanni we possess two different texts. 'The earlier 
text, of which five short fragments have come down to us, is 
known as the Puct~ts dlamatznor2im, and from the persistent re- 
currence of the expression "et sic convenit" was most probably 
drawn up by an official commission. The reference to affranchise- 
ment i n  ecclesia shows that it was composed at a period subsequent 
to the conversion of the Xlamanni to Christianity. There is no 
doubt that the text dates back to the 7th century. The later text, 
known as the Lex Alamannorum, dates from a period when Ala- 
mannia recognized the theoretical suzerainty of the Frankish kings 
but ~ ~ t s  ruled by national dukes and may be placed between the 
years 71; and 719. 

The two texts have been published by J. Merkel in the Mon. 
Germ. Izist., Leges, iii, and by Karl Lehmann in the quarto series 
of the same collection. Cf. Heinrich Brunner. "Uber das Alter 
der Lex Alamannorum" (Berliner Sitzungsberichte, 188 j )  ; Karl 
Lehmann. in the :lT?ues Archiv., vol. x ;  Bruno Krusch. Die Lex 
Bajuvariorum, mit zwei Anhangen: Lex Alamcrn?zorzlm und Lex 
Ribuavia (1924); Franz Beyerle, in the Si~cig?~y-Zeitschrift fiir 

Rrchtsgesc/zic/zte, vol. xxxv; Bruno Krusch. Seue  Forschungen 
uber die drei oberdeutschen Leges: Biajzcvarioru~iz, Alanzannorum 
und Ribz~arioru?n ( I  92;). 

Lex  Baiuvariorum.-The law of the Bavarians has, in some 
parts, been taken directly from the Visigothic law of Euric and 
from the Lex Ala?nannorum and the Lex Salica. The Bavarian 
law. therefore. is later than that of the Alamanni. I t  dates. prob- 
ably. from a period when the Frankish authority was very strong 
in Bavaria when the dukes were \.assals of the Frankish kings. The 
date of compilation may be placed between 740 and 748. 

The text of the Lex Baiz~variorztm has been published by J. 
Rlerkel in the Mon. Germ. hist., Leges, iii, 183; by E. von Schwind 
(192 j )  in the quarto series of the same collection, and by Konrad 
Beyerle (Miinchen. 1926). Cf. von Schwind's articles in the 
~ V e z ~ e s  Archiv., vol. xxxi, xxxiii and xxxvii; H. Brunner, Uber ein 
verschollenes merowingisches Konigsgesetz des 7 Jahrhunderts, 
Berliner Sitzungsbericlzte (1901) ; V. Kralik, "Die deutschen 
Bestandteile der Lex Baizlwariorum," Neues Archiv., vol. xxxvii; 
Bruno Krusch. Die Lex Bajuvariorum, Textgcschichte, Hand- 
sclzriftenkritik und Entstehung ( I  924),; Franz Beyerle, in the 
Savig~zy-Zeitsclzrift fiir Rechtsgeschichte, vol. xlv. Ernst Hey- 
mann. "Zur Textkritik der Lex Bajuwariorunz," Kehr-Festschrift 
( 1 9 2  j) ; Bruno Krusch, Xeue Forschungen uber die drei oberdeut- 
schen Leges (1927); Karl August Eckhardt, Die Lex Baiuva- 
riorum, eine textkritische Studie (1927). 

Lex  Saxonurn.-The Lex Saxonum has survived in two manu- 
scripts and two old editions (those of B. J .  Herold and du Til- 
let). The law contains ancient customary enactments of Saxony, 
and, in the form in which it has reached us. .is later than the con- 
quest of Saxony by Charlemagne. I t  is preceded by two capitu- 
laries of Charlemagne for Saxony-the Capitz~lutio de partibus 
Saxoniae, which dates undoubtedly from ;82. and is characterized 
by great severity, death being the penalty for every offense 
against the Christian religion; and the Capitulare Saxonicunz, of 
the 28th of October. 797, in which Charlemagne shows less bru- 
tality and pronounces simple compositions for misdeeds which 
formerly entailed death. The Lex Sux.onicum apparently dates 
from 802, since it contains provisions which are in the Capitzllare 
legi Ribuariae additum of that year. The law established the an- 
cient customs, at the same time eliminating anything that was con- 
trary to the spirit of Christianity; it proclaimed the peace of the 
churches. whose possessions it guaranteed and whose right of asy- 
lum it recognized. There is an edition of the leges Saxonz~m by 
Karl von Richthofen in the ~1Zon. Germ. hist., Leges, and another 
by C1. von Schxerin in the octavo series of the same collection 
( 191 8 ) .  Cf. von Schwerin, in the Savigny-Zeitschrift fur Rechts- 
geschiclzte, vol. xxxiii; Rfartin Lintzel, in the Sacigny-Zeitschrift 
fiir Rechtsgeschichte, vol. xlvii. 

L e x  Thuringorum.-h collection of laws has come down to 
us, in one ms. and one old edition, bearing, in the ms., the name 
Lex Thurirzgorum and in the edition the name Lex ilnglioru~n et 
i$'erinorum, hoc est Thuringorum. In  early times there dwelt, 
south of the river Unstrut, the Angli, who gave their name to the 
pagzrs Engklin or Englide, and to the east, between the Saale and 
the Elster. the I.l*arni (M'erini or Varini) whose name is seen in 
Lt'erinojeld. Cf .  Hoops, Reallexikon, I ,  86, iv. 483. This text is a 
collection of local customs arranged in the same order as the law 
of the Ripuarians. Parts of it are based on the Capitzclare legi 
Ribuariue additzkm of 803, and it seems to have been drawn up in 
the same conditions and circumstances as the law of the Saxons. 

There is an edition of this code by Karl von Richthofen in the 
Mon. Germ. hist., Leges, v. 103, and another by CI. von Schwerin 
in the octavo series of the same collection (1918). 

Lex  Frisionum.-This consists of a medley of documents of 
the most heterogeneous character. Some of its enactments are 
apparently pagan. Thus one paragraph allo\vs the mother to kill 
her newborn child, and another prescribes the immolation to the 
gods of the defiler of their temple; others are purely Christian such 
as those which prohibit incestuous marriages and working on Sun- 
day. The law abounds in contradictions and repetitions and the 
compositions are calculated in different moneys. From this it 
would appear that the documents were merely materials collected 



from various sources and possibly with a view to the compilation 
of a homogeneous law. These materials were apparently brought 
together at  the beginning of the 9th century, at a time of intense 
legislative activity at  the court of Charlemagne. 

There are no manuscripts of the document extant; knowledge of 
it  is based upon B. J. Herold's edition (Originzlrn ac Germanicavz~?n 
antiquitaturn libri, Basel, I j57), which has been reproduced hy 
Karl von Richthofen in the Man. Germ. hist., Leges, iii, 631 and 
by De Geer (1866). Cf. Patteta, La Lex  Frisionwn (1592); Hugo 
Jaekel, in the Neues  Archiv., vol. x x ~ i i ;  Siegfried Rietschel, Das 
Bolksrecht der Friesen (1911) ; Philipp Heck, Die Entstelzung der 
Lex  Fiisionurn (192 7). (C. PF.; K. A. EcK.) 

GERMANICUS CAESAR ( I  j BE.-A D. 19) inherited his 
name Germanicus from his father Kero Claudius Drusus, brother 
of Tiberius and favourite stepson of Augustus. He was also great- 
nephew to Augustus, for his mother was the younger Antonia, 
daughter of Octavia and Marcus Antonius. When, therefore, Au- 
gustus adopted Tiberius in A.D. 4 he required him to adopt Ger- 
manicus, although Tiberius had a son of his own; and about the 
same time Germanicus married Augustus' granddaughter, Agrip- 
pina. Quaestor a t  the age of 20, he then served under Tiberius in 
Illyricum and won triumphal insignia. In  A.D. 11 he accompanied 
Tiberius in his campaign on the Rhine. In  12 he was consul and 
was appointed to command Gaul and the two German armies. 
After Augustus' death (14), when Germanicus was superintend- 
ing a Gallic census at  Lugdunum (Lyons), a mutiny broke out 
among his legions on the lower Rhine. Germanicus quelled this 
with difficulty, partly by concessions, for ~vhich the authority of 
Tiberius was forged, but chiefly because of his personal popularity. 
H e  was apparently pressed to claim the empire for himself, and 
on one view this was the main purpose of the rising. In  order to 
calm the excitement he determined at  once on an active campaign. 
Crossing the Rhine, he attacked and routed the Marsi and ravaged 
the valley of the Ems. Next year he marched against ilrminius, 
the conqueror of Varus, and performed the last rites over the re- 
mains of the Roman soldiers who lay unburied in the Teutoburg 
forest; but Arminius, favoured by marshy ground, was able to hold 
his own, and two Roman columns narrowly escaped disaster in 
their retreat. In  16 Germanicus tried again. A combined move- 
ment by land and water enabled him to concentrate his forces 
against the main body of the Germans encamped on the 'VCreser, 
but his tactical victory still brought no end to the war. He was 
now recalled by Tiberiys, who claimed that the Germans could be 
better managed by diplomacy than by arms, and who had n ork for 
his adoptive son in the east. 

On May 2 6 ,  17, Germanicus celebrated a triumph, and became 
consul for the second time the following year. But before the 
office began he received supreme command over all eastern prov- 
inces and proceeded by easy stages to his duties, visiting Actium, 
Athens, Ilium and other places of historic interest. Meanwhile 
Tiberius had appointed Gnaeus Calpurnius Piso, a senior consular 
and a violent member of the old nobility, to govern Syria, and 
throughout Germanicus' tour Piso criticized, frustrated and even 
reversed his decisions. Nevertheless Germanicus settled the 
Armenian succession, organized Cappadocia and Commagene as 
provinces and negotiated successfully with Parthia and other east- 
ern states. 

Early the next year (19) he paid a somewhat theatrical visit to 
Egypt and incurred strong censure from Tiberius; for Augustus 
had forbidden Romans of rank to enter Egypt without permission. 
On his return to Syria the differences with Piso became intolerable 
and Piso now left the province, perhaps under his superior's orders. 
But shortly afterward Germanicus died at  Antioch, convinced that 
Piso, through his wife Plancina, had poisoned him. He was hur- 
riedly cremated, his ashes being deposited in Augustus' mausoleum. 
His death plunged Rome and the empire in gloom. and lavish 
honours were paid to his memory. The poisoning was not sub- 
stantiated. Piso's suicide during his trial was caused by his fear 
of Tiberius on other charges. But Tiberius never emerged from 
suspicion. if not of instigating Germanicus' murder. at least of 
prompting the enmity xirhich seemed to have issued in tragedy. 

Germanicus and Agrippina had nine children, six of whom, 

three sons and three daughters, survived him, among them the 
emperor Gaius (Caligula) and Agrippina, mother of Nero. 

The character and achievements of Germanicus are a notable 
enigma, mainly because Tacitus cast him as the hero to  play against 
his villain Tiberius. I t  is not known whether there were serious 
differences between him and his uncle on German policy, on lhe 
treatment of the Greek-speaking provinces and cities or on the 
fundamental issues of the Roman constitution; whether Tiberius 
actually feared him as a rival to his power; and whether his visit to 
Egypt \i7as prompted by thoughtlessness or by sinister motives. 
H e  is credited with a desire to restore the republic and has also 
been compared with Alexander, a combination hardly likely in a 
man of full political maturity. Yet, although his handling of the 
German mutiny lacked firmness, his other actions, even his Ger- 
man campaigns, were not marked by any proved incompetence; 
and it  is hard to doubt his contemporary popularity. H e  had 
literary and oratorical abilities, and probably great personal charm. 

B ~ ~ ~ r o c ~ ~ ~ r r ~ . - T a c i t u s ,  A~znals, i-iii; Suetonius, Tiherius, Caligula; 
V. Ehrenberg and A. H. Bf. Jones, Docuszents Iilustratirzg the Reigns 
of Augz~stus altd Tibe~ius,  incl. addendum (1949) ; G. Kessler, Die Tra- 
dition iiber Germunicus (190;). On his translation of Aratus, M. 
Schanz, Gesclzickie der ron~ischen Literatur, 4th ed. b y  C. Hosius 
(193j) ; Cambridge Anc t~n t  History, vol. x (1934) ; B. !\Talker, The 
Annals o,f Tacitus (1952). On Germanicus in Roman portraiture, J. P. 
V. D. Balsdon in Journal of Roman Studies ( 1 9 3 6 )  ; H .  Fuchs in 
Ronzische L%fittheilungen (1936) ; E. Hohl in Klio (1938). 

( G .  E. F. C.)  
GERMANIUM. This chemical element notable for its re- 

markable electrical properties, is a silvery gray, metallic-appearing 
solid but is generally regarded as a metalloid with properties some- 
where between a true metal and a nonmetal. I t  is in the fourth 
group of the periodic table (see PERIODIC LAW) betmeen silicon 
and tin. I ts  symbol is Ge, atomic number 32, atomic weight 72.60. 
I t  has nine isotopes with masses froni 69 to 77. 

I n  1871, D. I. MendelCyev predicted the existence and properties 
of an hypothetical element between silicon and tin which he called 
eka,-silicon. In  1886, C. Winkler, in analyzing the sulfide mineral 
argyrodite, found a previously unknown constituent which he suc- 
ceeded in isolating and to which he gave the name germanium 
after his native country. Further investigation definitely fixed 
the position of germanium in thp periodic table between silicon and 
tin, confirming Medeleyev's predictions. 

Even though germanium had been known for many years? it  at- 
tained importance only after 1945 when it may be said to  have 
initiated a revolution in electronics. This application is based 
upon the fact that being a metalloid ,it belongs to  a class of ma- 
terials known as semiconductors, i.e., with electrical conductivity 
mid~vey between a metal and a nonmetal. This permits the use 
of germanium devices as replacements for many applications of 
vacuum tubes, rectifiers, etc. See Uses below. 

Source a n d  Preparation.-Germanium is a rare element, its 
occurrence in the earth's crust being estimated a t  about ~1.0004% 
to o.ooo7%. This exceeds the content of such elements as beryi- 
lium, boron, arsenic, silver, gold, platinum and uranium but is 
considerably lower than that of elements such as lead, zinc and 
tin. The problem of recovery is complicated by the fact that 
there is very little natural coricentration such as occurs with the 
other elements mentioned. 

Germanium is never found in the free state. I t  is a constituent 
of the following uncommon minerals: argyrodite (Ag,GeS,--6% 
to 7 %  germanium); gerrnanite (7 CuS.FeS.GeS,-8.7% germa- 
nium); and renierite. The last two rninerals have been found in 
southwest Africa and the Belgian Congo. The t ~ v o  chief sources 
are the zinc sulfide concentrates of the zinc-lead mining district 
of Missouri. Kansas and Oklahoma. IT-hich contain about 60% zinc 
and 0.010% to 0.01 5% germanium, and copper-zinc concentrates 
derived from certain African mining operations. A low-grade 
germanium concentrate results as a by-product of metallurgical 
steps directed to~vard the production of zinc metal. This is treated 
with strong hydrochloric acid and the resulting germanium tetra- 
chloride is distilled off. This crude chloride is purified by succes- 
sive distillations. The highly pure product is hydrolyzed in water 
to form germanium dioxide, d i c h  is then reduced to powdered 
rneta?. by hydrogen a t  a temperature of about 6 50" G. The pow- 
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dered metal is melted into ingots or billets in an inert atmosphere 
a t  about I,IOO' C. 

Germanium also occurs in minute amounts in bituminous coals 
from many parts of the world, including the United States. Under 
proper conditions of combustion germanium will concentrate in 
flue dusts, from which it  can be extracted. However, so far as is 
known, only in England and Japan has this source of germanium 
been exploited. The process is rather complicated, but eventually 
a step is reached wherein a crude germanium tetrachloride is dis- 
tilled off and purified much the same as described above. 

T h e  germanium ingots or billets produced as above require fur- 
ther purification for electronic purposes. The usual method for 
accomplishing this is "zone refining" and consists of passing the 
billet of germanium through successive heat zones. Only a very 
small segment of the germanium billet is melted a t  any one time 
and as it recrystallizes the impurities are swept to one end of the 
billet. The final step is to melt the germanium and draw a single 
crystal of the metal by using a seed crystal as a nucleus and care- 
fully controlling the temperature. 

Properties.-Germanium has valences of both two and four but 
compounds of the latter valency are more stable and more nu- 
merous. The metal is quite stable a t  atmospheric temperature. 
At 600" to 700' C. oxidation in air or oxygen proceeds. Germa- 
nium reacts readily with the halogens to form corresponding 
tetrahalides. Of the common acids, only nitric acid and aqua regia 
will attack germanium appreciably. Caustic solutions have little 
or no effect on germanium, but it will quickly dissolve in molten 
sodium or potassium hydroxide, forming the germanates. 

one example is in hearing aids, where their use has resulted in 
smaller and more dependable units. Their use has also simplified 
the construction of computers, the so-called "electronic brains." 
Still later, germanium junction rectifiers, both air and water cooled, 
with much higher capacity than selenium and copper oxide devices, 
were developed, with larger units in prospect. 

Germanium is transparent to infrared light-in fact, thickness 
of several centimetres will give appreciable transmission over 
broad regions of the spectrum. Because of this property, germa- 
nium lenses are used in industrial and scientific infrared work. 

The silica content of glasses may be replaced wholly or in part 
by germanium dioxide. Optical glasses so constituted will show 
an extension in range of properties, particularly in index of refrac- 
tion and dispersion. Glasses of high refractive index have been 
mentioned for use in wide-angle lenses, in microscope objectives 
and for military purposes. Germanates, particularly of magne- 
sium and zinc, are used in phosphors in fluorescent lamps. 

Germanium forms alloys with many elements but commercial 
uses are limited. Perhaps the most promising alloys are those with 
silicon, a continuous series of solid solutions being formed which 
may have electronic applications. Germanium, like bismuth (and 
water), has the peculiar property of expanding upon freezing; even 
when alloyed with as much as 92% gold this property persists, 
suggesting the use of this alloy for precision castings such as dental 
inlays, the colour being that of 18 k. gold. An alloy with mag- 
nesium (Mg2Ge) reacts with dilute acids to give a mixture of 
volatile hydrides (germanes) similar to the methane series of 
hydrocarbons. 

Some Physical Properties of Germanium BIBLIOGRAPHY.-R. E. Kirk and D. F. Othmer (eds.) Encyclopedia 
of Chefnical Technology, vol. 7, pp. 168-174 (1951) ; A. P. Thompson 

Crystal structure . . . . . . . . . Octahedral and J. R .  Musgrave, "Germanium Produced as a Byproduct Has Be- 
Ductility . . . . . . . . . . Frangible come of Primary Importance," J. Metals, N.Y., vol. 4, pp. 1132-37 
Hardness, ~ o h s '  scale . . . . . . . . 6.2 j (1952); C. A. Hampel (ed.), Rare Afetals Handbook, pp. 161-172 
Index of refraction . . . . . . . . . 4,068-4.143 (1954) ; U.S. Bureau of Mines. Mineral Facts and Problems, pp. 309- 
Density at 25' C. (g. per c.c.) . . . . . . 5.35 313 (1956). For U.S. and world production and prices see U.S. Bureau 
Melting point " C. . . . . . . . . . 958.5 of Mines, Minerals Yearbook, vol. i (annual). (A. P. TN.) 
Specific heat at 2g" C. (cal. per g.) . . . . 0.086 
Volume resistivity at 25" C. (microhmcentirnetre) . . 60 X loa 

GERMAN LANGUAGE. German is the national language 
of Germany and of Austria, and one of the four national languages 

Compounds.-The two most important compounds are the 
dioxide and the tetrachloride, both intermediate products in the 
processing of raw materials to metal. The dioxide is a white 
crystalline material while the tetrachloride is a volatile colourless 
liquid boiling a t  84"' C. Tests indicate that neither germanium 
nor germanium dioxide are toxic, though the tetrachloride causes 
irritation when inhaled, undoubtedly because of hydrolysis which 
frees hydrochloric acid. 

Germanium may be determined analytically by first distilling 
off as the tetrachloride, precipitating as the sulfide in acid solution, 
followed by  conversion to the dioxide and weighing. Spectro- 
graphic methods are usually employed for the analyses of most 
raw materials because of their low germanium content. 

Uses.-The availability of germanium of an extraordinarily high 
degree of purity has been responsible for the revolution in elec- 
tronics which began toward the close of World War 11. This ap- 
plication is by far the major use of germanium. A succession 
of devices such as  diodes, transistors and rectifiers have been de- 
veloped which perform most of the functions of vacuum tubes 
plus others that a tube will not handle. These devices are char- 
acterized by simplicity and ruggedness, low power consumption 
and little heat emission. They begin to function immediately since 
there is no filament to heat. 

The  germanium diode consists of a fine wire of a proper conduc- 
tive metal pressing against a thin waferlike disk of properly pre- 
pared germanium. Wire and germanium disk are soldered to 
separate electrical conductors and the unit is embedded in plastic 
or enclosed in glass. The complete assembly is smaller than a grain 
of corn. An interesting property of germanium diodes is their 
photoelectric effect, commercially utilized in the photodiode, said 
to have definite advantages over the "electric eye." 

I n  1948 the germanium triode or transistor (point-contact type) 
was announced (see TFANSISTOR). Since then further develop- 
ments, particularly the junction transistor, have taken place. 
Transistors have proved of immense value in many applications; 

of ~mitzerland. I t  is spoken throughout these areas and in adjacent 
parts of several neighbouring countries. Until the end of World 
War I1 the German-speaking area extended considerably farther 
to the east and there were many isolated German-speaking com- 
munities in Estonia, Latvia, Lithuania, Poland, Czechoslovakia, 
Hungary, Yugoslavia, Rumania and Russia. The language has 
been carried to other parts of the world as well : there are German- 
speaking communities in North and South America, South Africa 
and Australia. German is widely studied as a foreign language 
and is one of the main cultural languages of the western world. 

As a written language (Schriftsprache) German is quite uni- 
form; it differs in Germany, Austria and Switzerland no more than 
written English does in the United States and the British empire. 
As a spoken language, however, German exists in far more varieties 
than English. At one extreme is Standard German (Hochsprache), 
which is used in radio, television, public lectures, the theatre, 
schools and universities. This is based on the written form of 
the language and is relatively uniform except that speakers often 
show by their accents the general areas from which they come. 
At the other extreme are the local dialects (Dialekte, &fundarten), 
which differ from village to village-more in some areas, less in 
others. A local dialect is largely or even completely unintelligible 
to a German-speaker from another area. Between the extremes 
is a continuous scale of speech forms, which in the cities are close 
to the standard and are called C~lloquial German (Unzgangs- 
sprache). Only in S~vitzerland is there anythihg resembling a 
second spoken standard. Besides the regular standard and the 
dialects (in great variety), there are two semistandards based 
on the speech of Bern and Ziirich, respectively, but they hardly 
exist in written form. 

The foreign visitor who has learned Standard German will have 
little difficulty in most parts of the German-speaking area, since 
he will find everywhere persons who speak and understand the 
standard language. I n  the more remote areas, however, he may 
find unintelligible dialects. 
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STANDARD GERMAN 

Vowels a n d  Diphthongs.- In phonemic notation, the vowels 
and diphthongs are: 

Checked: i u u Free: i: u: u: Diphtholzgs: ai oi au e o o  e: o: o: 
a a :  Unstressed: a 

Checked Vowels.-These are short and occur only before conso- 
nants. Vowels /i e a o u /  are much like the vowels of English 
mit, bet, hot, gonna, puss: mit "with," Bett "bed," hat "has," Gott 
"god," mu8 "must." (Kote that nouns are capitalized.) The 
tongue position of /ii o/ is that of / i  e /  but the lips are rounded as 
with / U  01: Stiicke "pieces," Stocke "sticks." German spelling 
often shows that stressed vowels are checked and short by follow- 
ing them with double consonants. 

Free Vowels.-The free vowels are long and occur in all posi- 
tions. The vowels of English see, say, so, shoe are relatively lax 
and glide up~vard; German / i :  e : o : u : / are tense and steady, nith 
no glide: Sie "you," See "sea." so "so," Schulz "shoe." The /a: /  is 
much like the vowel of English spa: sah "saw." The /ii: o:/ have 
the tongue position of / i :  e :  / but the strong lip rounding of / u :  o : / 
as fruh "early," schon "beautiful." In  spelling a stressed vowel is 
often shown to be free and long either by the absence of anything 
after it (as so) ; by an unpronounced h after it (sah) ; by the 
doubling of the vowel letter (See); or by the spelling of /i: /  as 
ie (Sie). 

Dipht/zongs.--These are also free; much like the diphthongs of 
light, lout, Hoyt: leite " ( I )  lead," Laute 'Lsounds," Leute "peo- 
ple." Also /ail  is sometimes spelled ai: Kaiser "kaiser." 

Unstressed.-This / a /  is also free, but never stressed; it  is like 
the e of begin, pocket: beredete /ba-&:data/ "persuaded." 

Umlaut Vowels.-'The regular spellings for /ii ii:/ and 10 o: /  
are k and 6. They often alternate with /u  u:/  and /o o : /  as in the 
following forms with plain singular and umlauted plural: Mutter, 
Mutter "mother(s)," Bruder, Briider '.brother(s)," Tochter, Toch- 
ter "daughter( s)  ," Sohn, Sohne "son(s) ." Sometimes /e  e : oil are 
spelled a, a, azi, regularly so when they alternate with / a  a :  au/ 
as in Mann, AWanner "man," "men," Vater, Vater I1father(s)," 
Braut, Braute "bride(s)." Where a stands for a long vowel, it is 
often pronounced in formal speech with a vowel like that of fair: 
Vdter / f k t a r l ,  instead of everyday /fC:tar/.  

hTasalized Vowels.-Such vowels are often used in loan words 
from French-for example, Teint /tCn/ 'Lcomplexion," Chance 
/Sbnsa/ "chance," Pardon /pard6n/ "pardon," Verdun /verdon/ 
"Verdun." Less elegantly these are simply pronounced as a vowel 
plus / I J  1 : ltCa, Sbgsa, pard6a, verdoa/. 

Consonants.-The consonants, in phonemic notation, are as 
follows : 
Obstruents, fortis: p t k f s g x Nasals: m n TJ 

l~nis: b d g v z h Other: j 1 r 

The fortis consonants are pronounced with strong muscular tension 
and are voiceless; the lenis consonants are pronounced with weak 
niuscular tension and are usually voiced. 

Fortis 0bstruents.-The German / p  t k f s /  are much like the 
corresponding English sounds. Initial / f /  is spelled f or v :  fie1 
"fell," vie1 "much," both /fi:l/. The /s/ is spelled ss intervocali- 
cally after a checked vowel, otheru-ise fi : Masse /m&a / "mass," 
but dfa8e /mb:sa / "measures" and also miBlmis/ "measure!" er 
miBt /mist/ "he measures." The / s /  is spelled s before / p  t k/ 
and finally: Wespe "wasp," Liste "list," Maske "mask," das "that." 
The /S/ is like English sh, but with lip rounding-it is usually 
spelled sch as in Schifl "ship." After open juncture, /Sp St/ are 
spelled sp, st  as in spat /SpC:t/ "late," verstehen lfer-StC:an/ 
"understand." The /x/ is a voiceless velar spirant [x] after 
/a  a :  o o : u u: au/ ,  but a voiceless palatal spirant [GI elsewhere; it 
is spelled ch as jn Bach, Bache [bbx, bCqa] "brook(s)," Buch, 
Buclzer [bu :x. bii :car] "book(s) ." 

Lelzis 0bstrztents.-The obstruents / b  d g v z/ are much like the 
corresponding English sounds. The /v/ is usually spelled w in 
native words: Winter "winter," but v in loan words: Vase "vase"; 

/z/ is spelled s as in sie /zi:/  "she," lesen /lC:zan/ "to read." 
Both z and tz stand for I t s / :  zu /tsu:/ "to," sitzen /zitsan/ "sit." 
The rare / i /  of loan words is like the z of azure: Garage /garb. ia /  
"garage." German / h /  is like English h; it occurs only after open 
juncture: hier "here," gelzeiln (ga-hbim) "secret." 

Lenis-Fortis Alternations.-Lenis obstruents cannot occur be- 
fore other obstruents or before open juncture; hence they are 
often replaced in pronunciation (though not in spelling) by the 
corresponding fortis obstruents: leben "live," but er lebt /lC.pt/ 
"he lives," lebhajt l1C.p-h&ft/ "lively"; Ruder "wheels," but das 
Rad I ra :  t i  "the wheel," des Rads /rb :ts/ "of the wheel7'; Tage 
"days," but der Tag /tb:k/ "the day," tagliclz /tC:k-lix/ "daily"; 
Motive "motifs," but das Motiv lmo : t i : f /  "the motif," des Motivs 
/mo.t i : fs /  "of the motif"; lesen "to read," but lesbar 110:s-b&:r/ 
"legible," er las /lb:s/ "he read." 

Nasals.-The nasals /m n /  are like English m, n; / a /  is like the 
ng of singer, and it  is spelled n before k, otherwise ng: trinken 
f t r iqkanl  "drink," Finger /finar/ "finger." 

0tlter.-German / j /  is like English y: ja "yes." The /1/ is 
never velarized ("dark") as in English full, but always the "bright" 
1 which many English speakers use in million. The / r /  has two 
sounds: when it  is folloxved by a vowel, most German speakers 
pronounce it  as the voiced velar or uvular spirant [R] ; but when it 
is not followed by a vowel, they pronounce it as the vowel [ A] ,  
much like a in sofa. These two sounds thus alternate: [R] in 
lehren [ lC:~an]  "teach," besseve [ b k s a ~ a ]  "better ones," but [a] 
in lehrt [ l C : ~ t ]  "teaches," leer [ l e : ~ ]  "empty," besser [ ~ C S A ]  
"better." Instead of velar or uvular [R], some speakers use an 
apical flap or trill. 

Stress.-German has four distinctive degrees of stress. The 
loudest (marked l o / )  is the main stress of any stress group. Thus 
Hans wohitzt kier may be l0hbns v6:nt hi:r/  "Hans lives here" or  
lhbns "v6 :nt hi.  r/ "Hans lives here" or /hAns v6 :n t  'hi : r /  "Hans 
lives here." Other syllables in a stress group may have loud stress 
(marked 1 ,  I )  : die Frau (di : "fr iu/  "that woman" ; medial stress 
(marked 1.1) : die Frau /di OfrLu/ "the ~voman"; or weak stress 
(unmarked), like the syllable / z a /  in diese Frau /di:za "frbu/ 
"this mroman." Most native German words are stressed on the first 
syllable: arbeitete /brbaitata/ "worked," unless they begin with 
an unstressed prefix: bearbeitete /ba-brbaitataf "worked upon." 

Intonation.- German has three distinctive degrees of pitch: 
low / I / ,  middle f 2 /  and high 13/ :  Wo wohnt er? I2v6: Sov6:nt 
e :r l /  "Where does he live?" I t  also has three terminal contours. 
Two are used at  the ends of sentences: ( I )  rising, used typically 
in questions without a question word: Wohnt er hier? /2v6:nt i.:r 
3 " h i : r 3 + / r ' D ~ e ~  he live here?"; and (2) falling, used typically in 
questions with a question word: Wo wohnt er? I2v6: S0v6:nt 
6:r1+/"Where does he live?" and in statements: E r  wohnt hier 
/2i.:r v6:nt 3"hi:r1+/ "He lives here." The third type, level, 
occurs typically a t  breaks within sentences: E r  wohnt hier, ich 
wohvze dort I2C:r v6:nt 3"hi:r3j2ix vt):na3'd6rt1+/ "He lives here, 
I live there." 

O p e n  Juncture.- The open juncture between words (indi- 
cated by a space) and between certain parts of words (indicated 
by a hyphen) is usually sharply marked in three ways. ( I )  I t  often 
falls a t  the places where onset of pitch and of loud and middle 
stress occur. (2) I t  is reflected in the privileges of occurrence of 
certain phonemes-checked vowels, lenis obstruents and / j /  never 
occur before open juncture; / a /  never occurs after open juncture; 
/ h l  occurs only after open juncture. (3) I t  is reflected in the 
pronunciation of certain phonemes: a vowel following open junc- 
ture is usually pronounced with a glottal stop (marked [ ? I )  : eine 
alte Erinnerung [ ?  &in a> i l t  a' er-"7 in arua ] "an old memory"; 
/ p  t k l  follotving open juncture are strongly aspirated: contrast 
the [th] of Fleischtopf [flbiS-thbpf] "flesh pot" with the [t] of 
Bleistift [blbi-Stift] "pencil." 

MORPHOLOGY 

German has two classes of inflected words, verbs and substan- 
tives. 

Conjugation.-Verbs are inflected for the following categories 
(illustrated here by the strong verb sprechen "speak" and the 
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weak verb sagen "say") : 

Finite forms: indicative subjunctive Imperative 
present past general special 

(we, they) spreclzen sprachen spraclzen spreclzen 
sagen sagten sagten sagen 

(1) spreche 
sprach sprache spreclze 

(he, she, it) spricht sagte sage 

(you, sing.) sprichst sprachst sprachest spreclzest sprich 
sagst sagtest sagtest sagest sag(e) 

(you, pl.) sprecht spraclzt spraclzet sprechet sprecht 
sagt sagtet sagtel saget sagt 

Nonfinite forms: infinitive, sprechen; participle, gesprochen 
sagen gesagt 

(The above second person forms are familiar; in normal polite address, 
third plural forms are used: Sie sprecl~en "you speak," etc.) 

Declension.-Substantives are inflected for case (nominative, 
accusative, dative, genitive) and number (singular, plural); and, 
in the singular, some are inflected for gender (masculine, neuter, 
feminine). Pronouns show highly irregular inflection. Only the 
third person pronoun (masc. er, neut. es,  fem. s ie )  and the demon- 
strative-relative pronoun (masc. der,  neut. das,  fem. d i e )  are in- 
flected for gender. Nouns are inflected for case and number and 
are classifiable (though not inflected) for gender. 

Adjectives agree in gender, number and case with a follo~ving 
modified noun. All adjectives take strong endings. I n  addition, 
descriptive adjectives take weak endings when they are preceded 
by certain inflected limiting adjectives. Thus, nom.-acc. pl. frische 
grune B o h n e n  "fresh green beans," with the strong ending -e;  but 
diese frischen grunen B o h n e n  "these fresh green beans." with the 
weak ending -en,  because of the preceding limiting adjective diese. 

Syntax.-Clause structures are of tw7o major types. In the 
subject-predicate (S-P). the subject is usually a nominative sub- 
stantive expression; the predicate is alxvays a finite verb expres- 
sion which agrees with the subject in person and number. Either 
part may be a word: Bater ++ komnzt  "father is coming"; or a 
modifier-centre phrase: ( m e i n  + V a t e r )  ++ ( k o l n m t  t zztruck) 
"my father is coming back"; or a centre-centre phrase: 
( V a t e r  t Z L ~ Z ~  += M u t t e r )  t3 ( k o m m e n  t u n d  + gelzex) "father 
and mother come and go"; or a comhination of these. Less often 
the subject is an adverb: heute  ++ ( i s t  Ll.lontag) "today is &Ion- 
day"; or a centreless phrase: ( w a s  er sagt )  @ st irnmt "what he 
says is right." 

The other major clause structure is the plain predicate (PP) ,  
in which the predicate is again always a finite verb expression, 
either a ~ \ o r d :  k o m m  "come!"; or a modifier-centre phrase: 
nzich + fr iert  "I'm cold" ("me freezes") ; or a centre-centre 
phrase: komnz  t und + sieh "come and see." 

Major clause arrangements are: ( I )  Statement, with finite verb 
always second. S-P: jetzt k o m m t  er "now he's coming"; PP:  mir  
i s t  kal t  "I'm cold" ("to-me is cold"). (2) Word question, with 
question word usually first, finite verb always second. S-P: warm 
k o t n m t  er "when is he coming"; P P :  w a n n  wird gegessen "when do 
ure eat" ("when gets eaten"). (3) Order question, ~ 5 i t h  finite verb 
always first. S-P: k o m m t  er jetzt "is he coming ~ O J V " ;  PP:  friert 
diclz "are you cold" ("freezes you"). (4) Command, with finite 
verb in the imperative or special subjunctive. S-P:. bleib du hier 
"you stay here!," seien Sie ruhig "be quiet!," G o t t  bewahre "God 
forbid!" ; P P :  konznz "come!" 

The favourite sentence type consists of a major clause (or two 
or more in co-ordinate structure) with a rising or falling terminal 
contour: K o m m t  er? I3"k6mt 6:r3+/ "Is he coming?"; E r  k o m m t  
/%:r  3ok6mt1+/ "He's coming"; K o m m !  /3"k6m1+/ "Come!" 

DIALECTS 

Nether land ish -German Dialect  Area.-Within the area out- 
lined on the accompanying map, two standard languages have 
arisen out of the local dialects: h'etherlandish in the Netherlands 
(Holland, where it  is called Dutch) and Belgium (where it  is 

MAP O F  NETHERLANDISH-GERMAN DIALECT D I V I S I O N S  

Numbers indicate  isoglosses described in  the t e x t  

called Flemish), and German elsewhere. From the point of view 
of local dialects, houever, all of this is a single speech area. One 
can start a t  the North sea coast of the Netherlands or Belgium, 
travel eaat into Germany and then south into Switzerland or 
Austria and never encounter a village where the local speech is 
suddenly different. The only sharp breaks occur when one enters 
the Frisian-speaking part of the northern Netherlands (the prov- 
ince of Friesland) or of Germany (the Sor th  Frisian islands and 
the adjacent coast of Schles~vig), the French-speaking parts of 
Belgium and France. 

'4lthough within this area the differences from village to village 
are slight, their cumulative effect can be very great. This is 
particularly true in the west and centre of the area. where the 
rural population has been settled for 1,500 years or more. In- 
habitants often find it difficult to understand the dialect of a vil- 
lage 50 mi. away and at  twice this distance the dialect may be 
practically unintelligible. This extreme variation results from the 
stability of the population and the fact that the area was for so 
long split into a multitude of small political units. Where these 
conditions have not obtained. the results are different. Thus 
Bavaria, though long settled, is relatively uniform linguistically 
because it has been unified politically for 1,000 years. In  the 
northeast and southeast, which was not colonized by German 
speakers until the 10th century or later, the dialects show less 
variation-though even there it far exceeds anything known in 
the English of North America. (Until the end of World War 11, 
the German speech border extended farther to the east-partic- 
ularly in the northeast. where it went as far as East Prussia. The 
inhabitants of these areas were expelled immediately after the end 
of the war.) 

In  the south of this German-speaking area, nearly everyone 
grows up speaking the local dialect (though he is taught Standard 
German in school) and continues to use it with family, friends 
and neighbours. I n  northern Germany, on the other hand, many 
city dwellers grow up speaking only the local variety of Standard 
German and never learn the local dialect. Everynhere dialects 
have been affected by the great increase in communication and 
social mobility that developed during the late 19th and 20th cen- 
turies. Dialects are not dying out, but they are more and more 
being leveled and influenced by the standard language. 

Low a n d  High German.-The most striking dialect differ- 
ences uithin the Netherlandish-German area are those which di- 
vide it  into Netherlandish-Low German in the lowlands of the 
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north and High German in the highlands of the south. When the 
Germanic tribes migrated into southern Germany during the early 
centuries of the Christian era, their speech had the voiceless stops 
p t k in much the same distribution as modern English. Then, 
probably during the 6th century, in what is called the "High Ger- 
man consonant shift," these stops when initial (p- t- k-) or long 
(pp t t  kk) came gradually to be pronounced as affricates, and 
when following a vowel (Vp Vt Vk) to be pronounced as long 
spirants. The modern results, compared with related English 
words, are: 

p- pound pfund apple apfel Vp sheep schgf 
t- ten zehn iP sitting sitren Vt bite beissen 
k- can khann* kk lick lekchenf Vk make machen 

'khann and lekchen, with affricates, are dialect forms; standard Ger- 
man has stops: kann, lecken 

I t  is not known just where these changes originated, though it 
was most probably in southern Bavaria and adjacent Austria. 
Once the new pronunciations had arisen, they spread rapidly, 
though not uniformly. The situation at  the end of the 19th cen- 
tury was that indicated on the map. Line 2 ,  maken/machen (i.e., 
unshifted k north of this line, shifted ch south of i t ) ,  is generally 
chosen as the Low GermanIHigh German boundary, since it is 
typical for the shift of Vp Vt Vk (schdp/schdf "sheep," bitenl 
beissen "bite," maken/machen "make") and of t- (tdnlzehn "ten") 
and t t  (sittenlsitzen "sit"). Where exceptions occur, they are 
usually a t  the western or eastern ends of the line. Thus, line I ,  

iklich "I," shows that shifted k spread unusually far to the north- 
west in this word; line 3, dorpldorf "village" (cf. archaic Eng- 
lish thorp) shows that shifted P after r and 1 spread less far than 
usual; and line 4, datldas "that," shows that shifted t spread still 
less far in this word (and a few others: ditldies "this." itles "it." 
wat/was "what"). The striking way in which these lines radiate 
in the west has led to their being called the "Rhenish fan." 

Shifted p- and pp spread still less far than other sounds. Line 
5,  appellapfel "apple," lies wholly within the High German area, 
and is customarily used to subdivide it into Middle German (appel) 
and Upper German (apfel). Line 6, pundlpfund "pound," largely 
coincides with this in the west, but then runs north to join the 
maken/machen line; it is customarily used to distinguish Rest 
Middle German (appel, pund) from East Middle German (appel, 
fund-the latter being commoner than Upper German #fund). 
The shift of k- and kk presents special problems. Initial k- ap- 
pears as kh- in much of the High German area (though as ch- in 
most of Switzerland); exact limits are unknown. Double kk 
appears as kch in most of Switzerland and as kch or kh along the 
southern border of Austria; elsewhere it changed to k. 

HISTORY 

P r e l i t e r a r y  Period ( t o  c. A.D. 750).--Netherlandish-Low 
German and High German belong to the Germanic languages 
( q . ~ . ) ,  specifically to the subgroup West Germanic (which also 
includes Frisian and English). Although the earliest written 
records are from c. 7 jo, some of the developments of the immedi- 
ately preceding centuries can be reconstructed. 

Consonants.-West Germanic showed contrasts bet-ween ( I )  

voiceless stops: short p t k, long pp t t  kk; ( 2 )  voiceless spirants, 
short f b s h, long ff b j  ss hh; and (3)  voiced sounds, of which 
d was a stop in all positions (d dd) ; b was a stop initially, after 
nasal and when long (b- mb bb), but a spirant elsewhere (5 ) ;  
and g was a stop after nasal and ~vhen long (ng gg), but a spirant 
elsewhere (z). In  the north, all voiceless stops, long voiceless 
spirants and voiced stops were kept as such; but f b s h became 
voiced medially (f coalescing with 8 ) ,  and 8 g became voiceless 
finally (coalescing with f h) .  In  the south, a totally different sys- 
tem evolved. First, b g seem to have become stops, giving the 
system: p t k; pp tt kk; b d g; bb dd gg; f ,b s h; 8 bb ss hh. 
Then the consonant shift took place, producing the follolving con- 
trasts: long or fortis affricates, pf tz kh (from p- t- k-, pp tt kk); 
long or fortis stops. written either bb dd gg or pp tt kk (from 
bb dd gg) ; short lenis stops, written either b d g or p t k (from 
b d g) ; long or fortis spirants, 8 (from VP and ff), tth (from jj), 

z g  (from Vt), ss (from ss) ,  hh (from Vk and hh) ; and short lenis 
spirants, f th s h (from f b s h).  Both north and south kept the 
nasals m n, liquids 1 r and semivowels w j. 

Vowels.-West Germanic showed contrasts between ( I )  five 
short vowels, i e-a-o-u; ( 2 )  five long vowels i Z i 6 zi; (3) three 
nasalized vowels j q y i  and (4)  four diphthongs, ai au eo iu. Prob- - - -  
ably quite early in this period, i q y lost their nasalization and 
coalesced in the Netherlandish-German area with i 6 zi. Kext, 
by a change which began in the north and spread south, a i  au 
became partially monophthongized. I n  the north (where ai be- 
came E except before j, and au became 3 except before w) ,  this gave 
a system of seven long vowels: i d a B 3 6 zi. I n  the south (where 
ai became Z only before old h, r or w and au became 6 only before 
old h and dentals), the change was accompanied by the diphthongi- 
zation of old d to ie, old 6 to uo, giving i b ci 6 zi plus ie uo. Where 
old ai au were kept as diphthongs, they seem to have changed to 
ei ozr; and old eo seems to have changed to io. Finally, another 
vowel change must have started in the north and have spread 
south: i-umlaut, uhereby stressed back (or low) vowels were 
gradually fronted (or raised) if a following syllable contained an 
unstressed j, i or i. By the end of this period, the only phonemic 
umlaut was that of a to e, coalescing with old e, as gust "guest," 
pl, gesti. This change was just reaching the south as the earliest 
extant documents were written. 

Old  Period (c. 750-1050).-In the south (Old High German), 
the first German writings begin to appear during the second half 
of the 8th century. Their language is best described as a collec- 
tion of monastery dialects: there is a certain uniformity in the 
writings of any given monastery, but none for the area as a whole. 
The documents show the monks struggling to express new con- 
cepts in German, first through translations of Latin word lists, then 
in prose translations-some highly skillful (Isidor. c. goo), others 
less so (Tatian, c.  830)-and in a new verse form (Otfrid, c. 870) ; 
they culminate in the able translations and interpretations of 
Kotker Labeo (d. 1022). From the north (Old Low German, but 
usually called Old Saxon), almost the only writings preserved are 
a life of Christ in alliterative verse (Heliand, c.  830) and a frag- 
ment of a similar Genesis translation. 

Consonants.-In the south. a new lenis stop arose through the 
change of th to d: thiob "thief" became diob, contrasting with 
tiof "deep." This change seems to have started in the southeast 
as early as the 8th century and to have spread during the next 
three centuries throughout the entire area. In  the north, the new 
and old d coalesced: Middle Low German dbf "thief" like ddp 
"deep." Long tth in the course of this period changed so that 
it eventually coalesced a i t h  tt. 

Vowels.-By the end of this period, iu had coalesced with a 
new (umlaut) vowel ii (see below) ; io had coalesced in the north 
with d ,  in the south with ie; and unstressed vowels had begun to 
coalesce as a. 

Middle Period (c. 1050-1350) .-The number of written docu- 
ments increased greatly in both north and south, and writing be- 
came independent of the monasteries. I n  the south especially, a 
highly sophisticated literature developed (courtly epic, Minne- 
sang). There is clear evidence of a trend along \%ith it toward a 
standard Middle High German literary language, though it  seems 
to have had no influence on ordinary speech. 

Consonants.-In the south and spreading into much of the north, 
a new phoneme arose through the change of sk to fortis S, spelled 
sch: OHG waskan, MHG wasclten "wash." Fortis s then began 
to merge either with the new S (cf., with unchanged spelling. mod- 
ern spinnen /Spinan/ "spin," stellen /Stelan/ "put") or n i th  fortis 
gz (cf. LlHG messe "religious mass," mezGen "to measure," 
modern Messe, messen). In  both north and south, final lenis stops 
became fortis: OHG gab "gave," RIHG gap. 

Vowels.-In both north and south, most unstressed vowels (long 
and short) coalesced In a single vowel a .  usually written e. Largely 
because of this, the various umlaut sounds became phonemic. 
The resulting vonel system for Rliddle Low German-~vas_:-short. 
i e a o u plus the o u ;  long, 3 Z E ci ? 6 zi plus the new a 9 o u;  and 
diphthongs, ei ou plus the-new oii. The resulting vowel system 
for Middle High German was: short, i e a o u plus the new e a 0 i i ;  
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long, i B 6 5 zi plus the new $ u"; and diphthongs, ie uo ei ou plus 
the new iie oii. 

E a r l y  M o d e r n  Per iod  fc. 1350-16501.-Four events-the 
growth of trade, the rise of a middle class, the invention of print- 
ing and the Reformation-were of great influence on the develop- 
ment of the language. In  the north, resulting from the prosperity 
of the Hanseatic league, a standard Low German written language 
began to develop, though it never reached full growth and prob- 
ably had little influence on everyday speech. I n  the south, the 
dialects which had developed in the recently settled East Middle 
German area JTere relatively uniform and contained elements from 
both \Yest Middle and Upper German. Gradually they came to 
be used as the official languages of the chancelleries of the area, 
including that of Saxony; on this latter Martin Luther based the 
language of his widely read Bible translation ( I  j 2 2-34).  This 
type of German then grew gradually into modern Standard Ger- 
man. I ts  g r o ~ ~ t h  was aided by the fact that printers preferred 
it as a means of making their books appeal to the widest possible 
audience. 

Consonants.-In nearly the entire area, intervocalic h Iyas lost 
with lengthening of the preceding vowel, e.g., [zChan] "see" be- 
came [zC : an]. I n  a smaller area, medial [q g] changed to [OO] , i.e., 
[ z i ~ g a n ]  "sing" became [zir~oan];  and then this and all other 
long consonants were shortened, e.g., [zigrjan, zinnan] "sing." 
"think" became [ziqan, zinan]. I n  a still smaller area, [TV] 

changed to [v]. e.g., [nits] "what" became [vis]. I n  each case, 
the old spelling nas  kept.  sehen, singen, sinnen, was. 

Voz~e1s.-In the southeast, as early as the 12th century, i ti 

began to be diphthongized to ei ou ou;  by the I j th  century these 
had spread to East Middle German. where they coalesced nith the 
old ei oi ou. (They give modern standard /ai oi au/.) Spreading 
from the north, as early as the 13th century, short vowels in open 
syllables were lengthened (e.g., geben "give" became geben) and 
coalesced with the corresponding long vowels. I n  a contrary de- 
velopment. many long vowels in closed syllables were shortened 
(e.g., brichte "brought" became brachte) and coalesced with the 
corresponding short vowels. By a specifically h i s d l e  German 
development, ie iie uo were monophthongized to i ii zi. Finally, 
short e e a coalesced as e, long Z as 6. These changes give the 
modern standard vowel system. 

M o d e r n  Per iod  (c .  1650 t o  t h e  Present).- The outstanding 
developments of the modern period have been the increasing stand- 
ardization of Standard German and its increasing acceptance as 
tlze supradialectal form of the language. I n  writing, it is almost 
the ohly form used; in speech, it is the first or second language 
of nearly the entire population. 

Though Standard German is clearly based on the East Middle 
German dialects, it is not identical with any of them. I t  has ac- 
cepted and standardized many forms from other areas. notably 
Cpper German p f  (Pfund,  A p f e l )  and also large numbers of in- 
dividual words in the form of other dialect areas. Since it is the 
only form of German taught in schools, its spoken form is based 
to a large extent on its written form; and the spoken form that 
carries the greatest prestige (that of stage, screen, radio, etc.) 
uses largely a Low German pronunciation of this written form. 
As a result, Standard German has been called-and not only 
facetiously-"High German with Low German sounds." 

B I B L I O C R A P H ~ . - P ~ O ? I U ~ C ~ ~ ~ ~ ~ :  H. de Boor and Paul Diels, Siebs, 
Deutsche Hochsprache, Biihnenaussprache, 16th ed. (19 j7 )  ; filhelm 
Vietor, Deutsches Az~ssprachew6rterbuch, jth ed. (1925) ; Otto von 
Essen, Grundziige der hochdeutschen Satzintonation (19.56). Gram- 
m a r :  Georgz 0. Curme, A Gravtmar o f  the German Language, 2nd ed. 
(1922, 7th printing, 1952). Dialects: Adolf Bach, Dezttsche Mund- 
artforsclzz~ng, 2nd ed. (1950) ; Ferdinand IVrede et al., Deutscher 
Sprachatlas (1926-j6) ; Walther Mitzka, Deutscher Il.'ortatlas ( I~ , ; I - ) .  
History: R. Priebsch and KT. E. Collinson, The  Gervzan Language, 3rd 
ed. (1934) ; rldolf Bach, Geschichte der deutschen Spraclze, 6th ed. 
(1956). (W. G. Ms.)  

GERMAN LAW. German law belongs to the systems of 
law which even today remain under the influence of "the Recep- 
tion" of the Corpus Iuris (see COMMON LAW).  I t  was only on 

lThis s u r r e y  does not concern itself with law as practised i n  the.German 
Demacratic Republic. 

the basis provided by the Reception of Roman law that from the 
I 5th century onward a legal profession became established in 
Germany: with the appearance of a legal profession came a sys- 
tem of common law developed by lawyers (Jllriste?zrccht). 
Although in Germany some important legal works by private 
authors had appeared at an early date (e.g., the Stzcl~senspiegel, c. 
1 2 2 0 .  by the Saxon knight Eike von Repkow and the Sclzwaben- 
sp ie~e l ,  c. 1 2 6 0 ) .  nevertheless the law which they contained was 
not developed in any systematic way. Roman law enabled Ger- 
man law to make the transition to activity inspired by theoretical 
thinking. Thus it was the Pandectists (the commentators on the 
Pundrctae, for which see ROXAS LATI.) ~ h o .  under the influence 
of Kant's teaching. developed from the autonomy of the moral 
person the basic concepts of a subjectively conceived system 
of law. The development of these concepts into a system has 
ever since been regarded as a special strength of German law. 
To the influence of the Corpus Iuvis may also be partly attributed 
the fact that German law is not a case-la~v system but has been 
codified on the model of Justinian's Digest in the law of the Pan- 
dectists. In  Germany, therefore. the making of law is a process 
of applying the legal principle to the individual case. and the 
courts have never played the same dominating role as they are 
able to play in England under the case-law system. 

Another factor which has had a lasting influence on German law 
is also connected with the Reception of Roman law in Germany 
in the form which had been given to that law by the Italian glos- 
sators. This factor is the conception of state sovereignty and 
the connected idea of the monopoly by the state of the legislative 
function. In Germany Roman law assisted in the growth of the 
national state. it'ith the comparatively late transition to system- 
atic legal study went an almost revolutionary change in the 
nature of individual responsibility for the development of the 
law. Unpaid leading men of the old Estates without legal training 
were replaced by the legally trained bureaucracy of the princes 
and the towns. The authority of these bureaucrats was based not 
on their independent decisions in legal cases but on the authority 
of the ruler of their state. His authority was limited by the then 
prevailing Christian and customary conceptions of political ethics, 
but he was nevertheless sovereign. This monopoly of judicial 
authority by the sovereign against which not even the vigorous 
resistance of peasants and citizens could prevail. has, until the 
present day. influenced German law in a number of different ways. 

The union of the sovereign state with Roman law encouraged in 
Germany the early introduction of codified laws which, breaking 
~vith tradition. could be used as a means to establish the su- 
premacy of the will of the ruler over the life of the community. 
This union also accelerated the development of bureaucracy. This 
is the reason for the characteristic of German life that social 
justice is generally introduced by state authority, that is to say 
by the bureaucracy; also why the German judge is a university- 
trained official v.ho has taken up a judicial career and gives his 
opinion as an expert under the authority and anonymity of the 
court. 

Modern German law is a mixture of various elements; a desire 
to rationalize and humanize the legal system is blended with 
democratic, liberal and social ideals: its aim is to achieve a social 
state based on the rule of law. I t  is aware that the coming era 
will be one of rationalized social integration and of co-operation 
under administrative control; in this era German law will seek 
to strengthen the individual's obligation to behave in a social, 
responsible way and to play his part in the common tasks of the 
community. The law, therefore, has not merely to prohibit what 
is antisocial but also to impose a positive duty to do what is 
social. German law takes the view that in the future society 
must be conceived as a democracy, involving social obligations 
rather than merely conferring individual rights; the modern mass 
state cannot evade its responsibility for social welfare. 

These ideas have been developed in German legal theory from 
the basis provided by a close fusion of various elements from 
Roman law, Christian morality. the philosophy of the Enlighten- 
ment and the experience of the French Re\~olution. They are 
closely connected with the idea of a "natural legal order" based 
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on a law of reason; the postulates of this theory are to be found 
by the exercise of reason and experience in a spirit of critical 
rationalism. This is the way in which planned codifications super- 
sede tradition. 

German law tended in the past to prefer constructions based 
on abstract concepts which assume the autonomy of the legal 
system and seek timeless solutions of problems. Today. with 
the aid of legal sociology:?;. supporters of the "jurisprudence of 
interests" and of "causal legal thinking" attempt, by an exact 
analysis of reality. to treat legal phenomena as a means to an 
end. &Iodern German legal theory goes beyond the mere investi- 
gation of external reality to consider the elements of man's com- 
munity life. I t  assesses the principal factors in this community 
life in order that it may ensure that the judge applies to the dif- 
ferent interests involved the scale of values laid down by the 
legislator. 

I t  is true that this \vay of regarding the law cannot of itself 
create )inding 1-alue-concepts. In  German law under the Federal 
Republic. therefore. an attempt was made again to work out a 
practical system of legal ethics to replace the positive legal order 
n-hich broke do~vn under national socialism. I t  is generally rec- 
ognized that the crisis of the law can only be overconle through a 
better understanding of the forms of human co-operation. To this 
end modern Catholic natural lam seeks to renelv scholastic 
philosophy. TT-hile the philosophy of justice of the Seo-Kantians 
endeavours to reconstruct the law on the principle of a humanis- 
tic ethic ,of reason. Phenomenology similarly relies on an objec- 
tively conceived ethic of value. 

CIVIL LAW 

The  G e r m a n  "Legal Family."-The expression German 
"legal family" usually sigr~ifies those legal systems \vhich have 
developed from the basis provided by the German civil code. 
The central point of this group is not constitutional l a~v  or crim- 
inal law but civil laiv and as xvith the French legal family it is 
codiiied civil law. The importance of German law. therefore. 
for the \\-orld as a TI-hole depends primarily on the civil code and 
on the laws of procedure associated ~v i th  it. The Japanese civil 
code of 1898 appeared before the German civil code but was 
based on the first draft of the latter. The civil code of Siam of 
Jan. I ,  192 j, and the Chinese civil code of 1929-31 also fol- 
lowed the German civil code. In  Europe the S ~ ~ i s s  civil code of 
1907-12, in spite of some original ideas. oxves much to the same 
source. The Swiss civil code is the most significant and finest 
product in a legislative frame\\,ork of German-speaking legal 
learning in the 19th century. I t  inspired to an even greater extent 
than the German civil code the movement tovvard codification 
and the reception of foreign law which has given the German legal 
family an honourable position beside the Anglo-Saxon and French 
legal families. This influence is sho~vn in its most striking forin 
in the adoption of the ST\-iss civil code by Turkel- as part of 
Rlustafa Kemal =\tatiirk's scheme for secularizing and European- 
izing that country. I t  also had an influence together with the 
German civil code on the legislation supplementing the Austrian 
civil code. on the Soviet civil code of Oct. 31. 1 9 2 2 .  on the Polish 
La17 of Obligations of Oct. 2 7 .  1933% on the Czechoslovakian ciril 
code of Oct. 2 j ,  ~ q j o ,  and on the legislation of Hungary, Yugo- 
slavia. the Scandinavian countries. Peru and other states. In 
spite of the events of IVorld TVar 11, the makers of the Greek 
civil code of 1946 turned to the German civil cqde; a remarkable 
tribute to that system of law. 

The Codification of Civ i l  Law.-Before the foundation of 
the German-speaking legal family by the codification of German 
and Swiss civil law, there had already been some German ex- 
amples of codification by the individual states. This legislation 
oi the individual German states took the place of the so-called 
common la~v  (Ge?izei?zes I<ecl~t,): which Tvas a combination of 
Roman, canon and German Iav and as 11~21s ~~zoder?zz~s pa?ldrc- 
turzrvz had prevailed since the reception. Hopes of legal unity 
under the leadership of a revived Roman Ian- faded when the 
inlpcrial power collapsed. The desire for legislation in the Ger- 
man language and for the abrogation of obsolete lams and the 

modernization of outdated ones could only be effected, in view 
of'the distribution of strerigth in the Holy RoilIan empire, by the 
sovereign poxver mithin the different states. This tended to 
perpetuate differences between the lags  of the states. From the 
middle of the 18th century, therefore, a movement came into 
being to codify the law in a form which ~vould exclude other 
sources and provide one easily accessible and unified system. 
This movement \yas inspired mainly by ideas of the law of nature 
and by the Enlightenment. 

The movement toward codification began with the Bavarian 
Codex  dlazir~zilinneus Ba~aricz1.s Civilis (Kzrihnye~ischcs Lnvd- 
rech t )  of 1 7 j G .  I n  its purest manifestation, however, the spirit 
of the time. which Tvas characterized by the union between the 
law of reason and the state planning of the Enlightenment. is to 
be found in the Prussian code of 1794. the Prez~.rsiscite Allge??tei?te 
La?zdrecht. This "Prussian Natural La\\-." as TVilhelm Dilthey 
called it .  contains a comprehensive plan for the organization of the 
state. The code in its ~ ; .ooo  paragraphs aims at  settling every 
conceivable legal siturrtion once and for all. In an attempt to 
cover the entire Prussian law, the code became lost in a mass of 
exaggerated casuistical reasoning to which it resorted out of fear 
of problerns of interpretation and in order to avoid the arbitrary 
decisions of judges in cases of uncertainty in the text of the 
code. For this reason it forbade any legal development by 
precedent. comnlentaries or "learned hair-splitting." 

I n  contrast. the Austrian civil code of 1811. the dllgentei?ze 
Biivgerlicize Geset~bz~clz,  vihich \\-as also based on the law of rea- 
son. set out the private  la^\^ in a compressed form (only 1.502 
sections). I t  mas nevertheless the only permissible source of 
private law; although amendments have been made. it has con- 
tinued in force until the present day and has proved its practical 
value. 

The civil code of Saxony of 1863 was the first of a number of 
German civil codes based on the Pandects. I t  was a late-comer 
in the process of codification by the individual states. but in its 
scheme of concepts it was a forerunner of, and a kind of rehearsal 
for. the later German code. I t  is true. however. that in being 
limited to the state of Saxony it did not meet the growing desire 
for a unified civil law in the  hole of Germany. This desire for 
legal unity had already been the occasion for the famous dispute 
between the l a ~ v  professors .I. F .  J. Thibaut and F.  K. von 
Savigny. Thibaut, under the influence of the TVar of Liberation, 
had in 1814 demanded in his article "Concerning the Need for a 
General Civil Code for Germany" a unified civil code for the 
whole of Germany. In  the same year Savigny (1779-1861)~ the 
most outstanding German jurist in the 19th century, replied with 
his article "The T'ocation of Our Time for Legislation and Legal 
Study." Savigny rejected codification because in his \,iew law 
was the product of history; i.e., it grows according to the inner 
convictions of the people. He  believed codification at  that time 
would have been either superfluous or harmful and that only few 
periods have the capacity and vocation for codifying activities 
of a significant kind. 

At first this dispute was settled in practice by the course of 
political events. n-hen the setting up of the German confederation 
as a union of sovereign states failed to provide a basis for a 
unified codification of civil laxv. However, commercial law called 
for legislative settlement in a way not confined to the individual 
states. because trade does not stop at the frontiers of the si~laller 
countries. This commercial pressure led to the acceptance of 
the Ian- concerning bills of exchange (dllgew~eine Dezltsche Tt-eciz- 
selord~zz~ng) of 1848 which vias brought into effect by the indi- 
vidual states of the confederation. I n  the same way with the 
help of the German confederation the General German commer- 
cial code (Das dllye?nei~ze Dczrtsche Hiz~zdclsgeset~bzlcl~) of 1861 
came into force. \Then in 1871 the German empire was estab- 
lished the idea of a comprehensive codification of a unified civil 
la\\- was again mooted. I t  \\-as first put into effect in the imperial 
la\\-s on judicial administration but the first commission for the 
drafting of a unified civil law was set up as early as 1874; on 
Xug. 18! 1896, the civil code was prumulgated and came into 
eflect on Jan. I ,  1900. 
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CIVIL CODE 

C h a r a c t e r  of t h e  Civ i l  Code.-The Civil Code is divided into 
four parts : law of obligations : property law; famil-17 law ; and suc- 
cession. .4 "general part!' precedes these four parts;  in this gen- 
eral part elements common to the four separate parts are sum- 
marized. The general part does not, however. gather together the 
political and ethical principles of social life and set them out 
a t  the head of the code as guiding maxims for the practice and 
application of law. The creators of the code had rather in mind 
Gaius' threefold division into "persons. things and actions" and 
sought similarly to arrange the fundamental elements of civil law 
theory, that is the subjects, objects and transactions of the lax-. 
They hoped in this way, in the interests of brevity and logical 
completeness, to avoid constant repetitions. The third section 
of the general part deals with legal transactions and discusses 
the common elements in every possible kind of legal transaction 
in the law of obligations, the law of property, family  la^^ and in 
the law of succession; it was a notable innovation in the history 
of legislation. 

This technique of constructing a general part consisting of 
rules drawn from other parts of the code is to be seen also within 
the law of obligations. Here, too, there is a general part (Biir- 
gel-liclzes Gesetzbztch ss. 242-432) and a special part (BGB ss. 
433-83 j),. The general part of the Ian- of obligations contains 
rules xi-l~lch are common to all obligations whether arising by 
contract. delict, unjust enrichment or in any other ~ ~ a y  The 
special part of the law of obligations, on the other hand, deals 
x i t h  individual obligations such as sale, tenancy, gift. mandate 
and suretyship. In  this scheme of the civil code may already be 
seen an extraordinary mastery over the subject matter,  clearness 
of arrangement and skilful handling of concepts. These qualities, 
however. expressed in a precise and often abstract way. have 
deprived the code of any wide measure of popularity. The civil 
code is written by jurists for jurists. I n  its highly developed use 
of concepts, generalizations and references, which are necessary 
in order to avoid casuistical reasoning. it lacks the intuition, 
close contact with life and con~prehensibility of the Swiss civil 
code. These characteristics are the result of the way in which it 
\%-as made, that is, by a committee of competent legal technicia~ls. 
It is not the work of a single outstanding inan in the same way 
as the Swiss civil code is the work of Eugen Huber. nor was the 
spirit of the time when it was made under the influence of a 
revolutionary mood as when the French civil code was made: on 
the contrary. the spirit which governed its creation was without 
passion. matter of fact and neutral. The German civil code did 
not attempt to exercise a broad educational influence or to em- 
phasize ethical imperatives. though it contains an express prohi- 
bition against breaches of customary morals (guten Si t te?~) ,  
against abuse of right and against underhanded legal transactions 
(Schikane j . 

I t  should further be noted that the civil code did not give ex- 
pression to a new pattern of society. Legal practice and theory, 
however, to a greater extent than 1i7as expected, adapted the 
code to the changes and uphea\-als of the 20th century and in par- 
ticular to the problems created by an economic and cultural life 
deprived of its traditional standards. The main method nhereby 
this was effected was by resort to the so-called "general clauses." 
They provided a general directive m-hich, in leaving the creation 
of more specific norms to the judge, may be said both to  free him 
from and subject him to legislative restrictions. Thus the Ger- 
man legislator. through clauses more or less \vide according to 
the circumstances. \\-as able to take into account a n e n  legal and 
economic ethical system and this has given to the German civil 
code a lasting character n-hich is extremely important. These 
general clauses made use of such words as "good faith" (Tre~r und 
Glaziben), "commercial custom" (Ifel-kehrssitte), "customary 
morals" (gzitelz Sittelz 1 .  "important reason" (wichtiger Grzlnd)  ~ 

"lack of proportion" j7;?zvericalt~zismassigheit). "exploitation of 
necessity" i.-lzssnz~tz~i~rg con Sotlagen) and "inexperience" (Glzer- 
fahrelzheit). 

T h e  G e n e r a l  P a r t  of t h e  Civ i l  Code.-The German civil 
code takes human personality as its starting point. I t  states in 

its first section that every natural person acquires on birth the 
capacity to hold rights and duties. This Reclztsfa/~zgkeit means 
that every human being by virtue of his or her dignity as such is 
a subject in a legal sense and that the law does not recognize 
slavery and civil death. From this principle should be dlstin- 
guished the capacity of the infant in law to enter into legal trans- 
actions at six years of age provided they are profitable to that 
infant (ss. 106 ff.). At 2 1  years every person acquires full 
capacity to act in a legal sense (Geselzai ts fakigk~i t ) .  Until that 
age is reached a legal representative has to look after the in- 
terests of the minor. German law does not know the concept 
or doctrine of the trust; it makes use of the institution of legdl 
representation nhereby an adult acts for the minor. I t  differs, 
therefore, from English law in that the rights and duties belong 
to the child alone. that they are exercised only in the name of the 
child and that there is always one and the same person to repre- 
sent the child. 

German law recognizes a general personal right (allgemekzes 
Personl~chkeztsrecht) to which every individual is entitled. This 
conception of a general personal right covers many aspects of 
human personality such as the right not to be physically injured, 
to be protected against attacks on one's dignity as an indi\~idual. 
to possess a recognized name and to develop one's abilities in any 
desired direction The fact that some of these rights have been 
gnen specific recognition by the civil code does not now prevent 
the courts from protecting other unspecified expressions of human 
person~lity If t h ~ s  general personal right is violated the ag- 
grieved party is entitled not only to the protection of the crimi- 
nal 1 ~ 1 ~  but also to ask for damages at  c i ~ i l  law and if the 
defendant has been negligent or acted intentionally, for an in- 
junction (allgernri~ze Ulzf erlassurzgsklage) . 

General rules about legal personality are next considered ( B G B  
ss. 21-54) The civil cock mentions in this connection only as- 
sociations (17erezne, ss. 55-79) and foundations (Stiftzlngen, ss. 
80-68). Other kinds of legal persons are defined in the com- 
mercial code or in special lams: The civil code requires associa- 
tions to have a statute. German law. unlike English law. makes 
no distinction between a memorandum and the articles of asso- 
ciation. I t  requires every legal person to have a board (Vorstand) 
and a general assembly of the members (A1~i tg l ieder~ersan~?r t l z~~zg)  
as its "organs." This is a characteristically German conception 
.unkno\~n to English law and emphasizing the "personal" charac- 
ter of legal persons. The general assembly elects the board ~7-hich 
acts as agent for the Verein without being limited by a doctrine 
of ultra vires, xhich is unknolvn to German law. A T'erein may 
be incorporated by registration in the register of Vercirze at  the 
district court (Amtsgericlzt), provided it satisfies a number of 
conditions imposed in the interests partly of the community, 
partly of the members. 

Concerning voluntary legal transactions (Rechtsgesclzafte), the 
code requires for a contractual agreement only two correspoilding 
declarations of intention (tvil lenserklarz~nge?~).  I t  demands 
neither consideration, as in English law. nor a justifying interest, 
as in modern Italian law. A11 declarations of intention become 
effective (s. 1301, when they reach their addressee; it is not 
necessary that the addressee has actual knox-ledge of them. I t  
is sufficient if he has been put into a position  here. in accordance 
with ordinary business usage, he can be expected to have knowl- 
edge of them. 

According to German law normally a voluntary legal transac- 
tion does not require any specizl form. The exceptions are ex- 
pressly prescribed and involve writing (Sclzriftjornt) or public 
certification of the signature by a court or notary (ofe?zilicRe 
Beglaubigz~?zg) or public authentication. 

A legal transaction is void if it is contrary to a statutory 
provision; e.g., immoral, fictitious or not seriously intended. 
But mistake does not render a legal transaction void as it does 
in English la~v. I t  may, however, render it voidable. according 
to s. 119. In  German law a party is less strictly bound by the 
letter of the transaction than he is in English lair.. Lle is in 
certain circumstances entitled to be released from his obligation 
because he acted under a mistake. On the other hand the party 
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who avoids his own declaration is liable to the other party to 
the extent to which the latter has suffered damage by relying 
on the validity of the declaration. A declaration induced by 
fraud or threat is also voidable and a duty to disclose facts which 
are economically relevant to a transaction is much more readily 
assumed in German than in English law. 

S. 133 deals with interpretation. I t  requires the true irtention 
of the parties to be ascertained. "Interpretation must not cling 
to the literal meaning of words" and s. I 58 adds that agreements 
are to be interpreted in accordance with the requirements of 
good faith, ordinary usage being taken into consideration. 

S. 164 ti. contain general rules about agency. The civil code 
strictly separates, according to the ideas of R. von Jhering and 
P. Laband, the unilateral act, the "grant of authority." from the 
underlying contract which normally is effected when the power 
is granted. In contrast to the grant of authority dealt with in 
the general part the contract of agency is to be found in the law 
of obligations under such headings as mandate, contract of service 
and partnership. Agency denotes the external aspect, and man- 
date and the contract of employment are among the various pos- 
sible internal aspects of the same situation. According to German 
law there is in principle no undisclosed agency by which both 
principle and agent are liable. The civil code distinguishes be- 
tween contracts in the name of another person which bind that 
person alone and contracts in the name of the agent by which he 
only is bound. 

The concluding section of the general part concern limitation 
(Verjal~rz~ng) and exercise of rights (Reclztsnz~siibung). German 
Ian- regards limitation as an institution of substantive law; not of 
the lam of procedure, so that it does not treat this question as 
relating nearly to the limitation of actions. The regular period 
of limitation lasts 30 years, but there are so many far-reaching 
exceptions to this rule that frequently under German law much 
shorter periods of limitation apply than in similar cases under 
English lam-. Restrictions on the exercise of a right cannot be 
imposed for longer than 30 years; the entail (fideicommissz~m) 
was abolished after Korld War I .  

Law of Obligations.-The general part of the law of obli- 
gations opens with the important rule of s. 242: "the debtor is 
bound to effect performance according to the requirements of 
good faith, ordinary usage being duly taken into consideration." 
This rule embodies the idea that a judge has not only to interpret 
legal concepts in accordance with the facts of life, to sz~bsumieren, 
but also to fill. up the gaps by norm-creating decisions. The 
famous s. I of the Swiss civil code expresses this principle in 
specifying that a judge has to fill a gap in the code according to 
the rule which he would himself enact were he a legislator. Ger- 
man law regards this judge-made law as Rechtsfinduag under 
BGB s. 242. This section gives the judge on the one hand power 
to dismiss a claim, although founded on an express rule of law, 
if the enforcement of the claim in the particular case would be 
contrary to good faith. On the other hand, it empolvers him to 
grant a right to a person although there is no special rule to sup- 
port it on the basis alone that good faith requires this result. S. 
242 has thus considerably increased the freedom of the courts in 
interpreting contracts, a feature which has no exact parallel in 
modern English law. I t  has frequently enabled the courts to 
avoid giving a decision which public opinion m-ould have con- 
sidered inequitable. ~ilthough German law has no dual legal 
system-as had both English and Roman law-many of the func- 
tions performed in English law by the development of equity 
have been performed in German law by a v-ide application of 
the principle of s. 242. This was especially necessary in a period 
such as the first half of the 20th century when rapidly changing 
conditions required the adaptation of codified law t? unprece- 
dented situations. In  this respect s. 242 gives to the German 
court even greater possibilities of creating new solutions than is 
possible in English law by appral to the principle of equity. 

The ensuing sections contain some general provisions relating 
to ob1ig:itions. such as the rule that in Germany specific perform- 
ance is to be regarded as the general. and damages as the excep- 
tional, remedy. Justice Holmes's theory regarding Anglo- 

American law that contract involves merely liability to pay 
damages if the promise is not fulfilled is not applicable to Ger- 
man law. The debtor who has promised to do something is 
primarily liable to fulfil his promise and this liability \\,ill be en- 
forced by the German courts. I n  the same way compensation 
according to German law (BGB s. 249) has in principle to be 
effected in kind and not by payment of money. A negligent 
failure to mitigate damage is specifically dealt with in s 2 5 4  

The civil code then deals with time and place of performance, 
forms, content and types of contract and with the various kinds 
and consequences of breach of contract: delaykd performance 
(17erzzrg); and subsequent impossibility of performance (Un- 
nzdglzcl~keit). They are followed by sections which set out the 
various nays of discharging an obligation (ss. 362-397) and the 
ways in nhich obligat~ons may be transferred from one creditor 
to another (ss. 398-413). 

The special part of the lam of obligations first deals with the 
law of sdle: the rules contained in ss. 433-51 j cover in principle 
not only the sale of goods and other chattel-interests but also 
the sale of immovable property In  the same way the civil code 
attempts in the rules concerning tenancy which follow to make 
no distinction betveen the letting of movables and the letting of 
immol-ables. Nevertheless, the legislator has been forced in view 
of the special position of tenancies of immovables to make a 
number of rules which apply exclusi\-ely to such tenancies This 
tendency has become more pronounced in emergency legislation 
protecting tenants against termination of contract, giving them 
authority to sublet and to exchange their dwellings and deter- 
mining rents and controlling housing. The ensuing sections of the 
special part deal with other customary parts of contract such as 
mandate, gaming and betting suretyship and liability of inn- 
keepers. 

The last 40 sections of the special part of the law of obligations 
deal with t n o  very important topics in German law: unjust en- 
richment (ss 81 2-822) and delicts (ss. 823-8 53). The civil code 
distinguishes betveen the general rule of unjustifiable enrich- 
ment stated in s. 812 and the special situations which are dis- 
cussed in the ensuing sections. S. 812. which is very widely 
phrased, reads as follo~vs. "Anyone ~i ho through an act performed 
by another or in any other way acquires something a t  the expense 
of that other without legal justihcation is bound to return i t  
to him." The section has. home\ er. been given a restricted inter- 
pretation by the courts and by legal writers. 

The 30 sections that deal.with delicts differ from the English 
law of torts in their extreme brevity. They are. however. sup- 
plemented by a number of important special statutory enactments 
such as the Reichslzaftpfliclzfgesetz of June 7 .  1851. the Strassen- 
verkehrsgesetr: of Dec. 19, 19j2, and the Luftverkehrsgesetz of 
Aug. I ,  1922. SS. 823 I and 11 and 826 are in the nature of 
general clauses. They are f o l l o ~ ~ e d  by a small number of special 
delicts. According to s. 823 I any person who intentionally or 
negligently injures unla~vfully the life, body, health, freedom. 
property or any other absolute right of another person is bound 
to compensate him for any damage arising therefrom. S. 823 11 

gives a civil remedy for violation of a statutory duty. The third 
general clausc (s. 826) reads  "a person who intentionally causes 
damage to another in a manner contra bonos mores is bound to 
compensate him for such damage." 

Apart from these delicts based on the culpability of the de- 
fendant German lam in certain cases admits liability without fault. 
Such liability arises mhere a person has set objects into motion 
or put things to use which by their very nature endanger others 
and of which he enjoys the profits. In  these circumstances it  
appears equitable that he should also bear the risk so created. 
Motor cars, railways and aeroplanes are outstanding examples of 
such objects Strict liability in the case of motorcar accidents is 
limited to a maximum of 5.000 D M  for damage to property and 
2 5.000 DM. for personal injury. but a higher sum may be claimed 
on the grounds of negligence under the civil code. 

Strict liability for motorcars and aeroplanes is supplemented 
by a system of compulsory insurance in favour of third parties. 

Law of Property.- In the third book of the civil code real and 
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personal property are separately treated, but a number of rules 
are peculiar either to real or to personal property. A clear dis- 
tinction is made between the treatment of property in the third 
book and the law of obligation. Acts of the parties under the 
rules of the law of property are "abstract" while acts of the parties 
under the lax7 of obligations are "causal." The transfer, therefore: 
of a movable or immovable is valid) even though the contract 
of sale relating to i t  is invalid on the grounds of error or immoral- 
ity. Property and obligations are kept distinct in order that a 
third party need not be concerned about the contractual back- 
ground of the transfer of property. The necessary adjustment 
can be made by the rules relating to unjust enrichment. 

The German law of property begins first with the regulation of 
possession (BGB ss. 853-87" and ownership (ss. 903-1007). The 
idea that ownership means a right to do anything that the owner 
pleases was replaced in the constitution of 1919 by the principle 
that '(ownership entails obligations. I ts  use should be service to 
the common meal." This statement is approved in all German 
constitutions since 1945. I t  implies that in the exercise of his right 
the owner must pay due regard to the interests of the community. 
This is especially true in regard to land. Every landowner has a 
duty to cultivate his land, an obligation which is also enforced in 
various mays by control council law no. q j .  I n  an extreme case 
his land may be put under a trustee or may even be expropriated. 
This leads to the important question of agricultural reform, the 
details of ~vhich have not yet been worked out in legislation. 

The general principles of the law of immovable property (BGB 
ss. 873-902) contain the rule that a disposition is valid only if it 
is entered in the land register (Grz~ndbuclz). This is a register of 
titles kept by the district court (Amtsgericht) which shows the 
legal position of the immovable property to which i t  relates. 
There is a land register for all real estate in Germany, so that 
every creation, transfer, encumbrance and cancellation of a right 
in respect of immovable property requires registration in addition 
to the agreement of the parties (s. 873). 

The requirement of publicity which in the case of immovables is 
satisfied by registration is achieved as Ear as movables are con- 
cerned by possession. BGB s. 929 lays down in principle that 
transfer of movable property requires delivery of possession by 
the owner to the transferee plus agreement between the owner and 
the transferee that property should pass. Corresponding rules ap- 
ply to the creation of a pledge (ss. I 20; ff.). 

Possession of movables and registration of immovables is the 
basis of the wide protection afforded to good faith in German lam. 
Thus a person acquires ownership from a nonowner when he relies 
in good faith on the assun~ption that the man in possession of a 
thing-or registered in the land register-is its on7ner. This pro- 
tection of the bona fide transferee does not apply if the transferor 
has acquired possession against the will of the true owner. as would 
be true of a finder or thief. This far-reaching acquisition of full 
and unencumbered property by transfer from a nonowner is among 
the most remarkable provisions of German law, although the courts 
generally apply the rule with caution. 

The third book concludes with numerous provisions concerning 
restricted rights in respect of another man's property. German 
law recognizes hypothecs, land charges and annuity charges (BGB 
ss. I I I3  f f . ) .  The lack of a dual legal system comparable to com- 
mon law and equity gives the creditor in a German hypothec or 
land charge only a restricted legal right. The creditor is em- 
powered to take various steps to obtain, with the assistance of 
the court, satisfaction of his claim from the property of the 
m'ortgagor by way of foreclosure or sequestration. Other sections 
deal with ownership of a flat as distinct from the ownership of 
the house or of other flats (Gesetz iiber L1701znungseige~ztzim, 
March I;, 19 j1 ) ,  with servitudes over land (BGB ss. 1018 ff.), 
with limited personal servitudes (ss. 1090 ff.1. with rights or pre- 
emption over land (ss. 1094 ff.), with perpetual charges on immov- 
ables (ss. 109; f f . ) .  with heritable building rights (I'euordnu~zg 
iiber das Eubbaureclzt, 1919) and with homesteads (Reichsheim- 
statte?zgeseta, 1920).  

L a w  of Domest ic  Relations.- The law of domestic relations 
is codified in the fourth book of the civil code and in the El~egesetz 

of Feb. 20: 1946 (Control Council law no. 16). The latter con- 
tains the rules concerning celebration and nullity of niarriage 
and the rules with regard to divorce. The civil code regulates 
all other questions relating to husband and wife. afiinity and 
guardianship, including guardianship and curatorship over per- 
sons other than minors. Since April I ,  1953. ho\vever. in accord- 
ance \ ~ i t h  articles 3 11 and 1 1 7  of the Basic law all ruies are 
annulled which contradict the principle of equality (~Gleicl~herech- 
tigzlng) between husband and ~ ~ i f e .  But no legal ordinance carry- 
ing out the principles of the articles had by the beginning of 19; j 
been issued. Faced by this legal vacuum the courts \\-ere forced 
to decide which parts of the old law were no longer compatible 
with the Basic law and which parts were in accordance with the 
principle of equality between the sexes. This duty fell on the 
courts as the constitutional rule was not a vague declaration of a 
future political program but an immediate binding injunction. 
The question has to be decided in each individual case as German 
law does not in general recognize the binding force of precedent. 
I t  has further to be decided. if a rule is rejected as contrary to the 
Basic law: with what principle i t  shall be replaced. Article 1 r7  
of the Basic lavi is only negative. I t  abolishes all legal provisions 
which discriminate between husband and wife, but creates no new 
rules. The legal situation is, therefore, as follows: Compensation 
for breach of promise to marry (BGB ss. 1298 f f . )  may be de- 
manded by both parties on the same grounds. There is no longer 
a special claim on the part of the woman. The sections concerning 
celebration of marriage (Elzegesetz ss. I I ff.) are unaffected. Since 
the time of Bismarck (187;) they have required a secular celebra- 
tion. Only a registrar can celebrate a marriage and a priest can- 
not, be a registrar. The religious celebration of marriage in church 
has to take place after the couple have been married in the registry 
office. A marriage may be voided on several grounds (Ehegesetz 
ss. 16 ff.) such as adultery and affinity: but this does not neces- 
sarily mean that the children are illegitimate. There are various 
ways in German la77 of treating marriage which are intermediate 
between complete nullity and full validity; the tendency is to treat 
the defective marriages in the same way as those which have been 
terminated by divorce. 

The right to determine all questions relating to the matrimonial 
life has now to be decided by both spouses. Nevertheless. in 
case of disagreement the majority view is that the husband should 
decide doubtful issues, in the well-understood interest of both 
parties. A minority would prefer the decision of the court. Kot 
only the wife but also the husband has the right to pledge the 
credit of the other spouse as an agent of necessity (BGB s. 135:). 
Each spouse is liable to maintain the other. The wiie has in prin- 
ciple the same duties as t,he husband. 

The doctrine of the equality of the sexes has also deeply in- 
fluenced the law relating to- the matrimonial regime ( Giitersfa~zd) ; 
i.e., the pecuniary relationship between the spouses (BGB ss. 1363 
ff.). The hitherto existing legal "ordinary statutory regime" with 
the right of the husband to administer the estate of his wife and 
to use it as if he had a usufruct in it has been replaced by the 
regime of the separation of goods (BGB ss. 1426 ff. j. Reforms 
projected in 1 9 j j ,  however, \ ~ o u l d  impose on both spouses some 
limitation with regard to their power of disposal over household 
property and would require in case of dissolution of the marriage 
participation of the other spouse in any profit earned by one 
spouse during the marriage. 

The rules as to divorce. which have been relaxed in a liberal 
spirit. demand that the spouse be guilty of a matrimonial offense; 
alternatively. it is sufficient to prove as an objective fact a deep- 
rooted incurable disruption of marital relations which must be 
evidenced by the parties not having lived together for three years. 
The last-mentioned provision (Ehegesetz s. 38)  has been by far 
the most important rule in the entire German law of divorce. 
Such a divorce. however, can be opposed by the partner ~ h o  did 
not cause the disruption and must not be granted if. in the real in- 
terest of one or more minor children of the marriage, the continu- 
ance of the marriage is desirable. After the divorce has been 
granted the ~i~elfare  of the children is the principle consideration 
in determining which party is to be granted custody. Questions 
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relating to furniture and living accommodations have to be decided 
by the lower courts which have final and exclusive jurisdiction: 
On this question they have a very wide discretion. Joint property 
is presumed in earnings during the marriage. 

The law relating to parent and child is based on the parental 
power (BGB s. 1626) which now belongs, according to the prin- 
ciple of equality bet~veen the sexes, to both spouses. Parental 
power has three aspects: care for the person; care for the prop- 
er ty;  and power to act as legal representative of the child Ac- 
cording to s. 1666 the court for the protection of wards may take 
steps to prevent dangers threatening the child by reason of neglect 
on the part of the parents. 

The position of the illegitimate child is determined by article 6 
of the Basic law which lays down that legitimate and illegitimate 
children shall be put on equal footing. The relationship of the 
illegitimate child to the mother is given in every respect the same 
legal significance which the law attaches to any other mother and 
child relationship. The German civil code, however does not 
recognize a family relationship between the father and his illegiti- 
mate child; but the child is entitled to be maintained by the father 
according to the station in life of the mother. 

Law of Succession.-The German law of succession, regulated 
in the fifth book of the civil code, is no longer based on the idea 
of family and community. I t  is merely a distribution of goods 
mortis causa. According to s. 1922 all rights and liabilities of a 
person pass immediately and automatically to his heirs on his 
death. The heir may be appointed by will or may take under the 
rules governing intestate succession. 

There are private and public wills. Private wills, which re- 
quire only handwriting and signature, are very informal docu- 
ments. hloreover, the German courts interpret the rules gov- 
erning pri\ ate wills in a very liberal way. The will is opened at a 
special hearing of the lower court which issues on application a 
certificate of inheritance (Erbschein, ss. 2353 ff.). Public wills 
have to be made in the form of an oral declaration before a notary, 
who records them, or the testator may hand over to the notary a 
document and declare that it is his last will. If a near relative 
has not been appointed as heir he is entitled to receive from the 
heirs a sum equal to one-half of his share on intestacy (ss. 2303 
ff .). 

For the purposes of intestate succession in German law (ss, 1924 
ff.) the relatives of the deceased are divided into groups called 
Parentelen. The first Parentel consists of the descendants of the 
testator, the second of his parents and their descendants, the 
third of his grandparents and their descendants and so on. There 
is no limitation of succession to the near relatives of the deceased. 
As long as one relative of a nearer Parentel is living at  the death 
of the testator he excludes all other relati~~es of the next group. 
Apart from the succession of blood relatives. the testator's spouse 
has a right to a share in the capital of the estate (s. 1931). The 
share of the surviving spouse varies with the degree of nearness 
of those blood relations with nhom the estate has to be shared. 

Every heir has the right to disclaim the estate (ss. 1942 ff . ) ,  
but this right must be exercised within a limited period; othenvise 
he is as a rule personally liable for the debts of the estate. 

A testator may appoint an executor (Tcstamentsvollstrecker- 
ss. 2197 ff.). His legal position differs from that of an executor 
in English law in that neither rights nor liabilities pass to him. 
The latter remain vested in the heirs. He is merely a person en- 
titled to act for and on behalf of the heirs. to dispose of the estate 
within the limits set by the law and the ~7ill by which he has been 
appointed, and to exercise such other powers as may have been 
granted to him by the ~vill. 

Special laxs deal ni th  succession to farmers. Their basic aim 
is to prevent the splitting up of farms, but they do not in general 
interfere ni th  the capacity of the testator to dispose of his farm 
by will. They merely apply to cases of intestacy. 

COMMERCIAL CODE; OTHER COMMERCIAL LAWS 

Principles  of t h e  Commercial  Code.-German law still main- 
tains separate civil and commercial codes in contrast to the more 
modern Swiss law which deals with civil and commercial matters 

in one codification. The present commercial code. which has been 
in force side by side mith the civil code since Jan. I ,  1900, dates in 
its main features from the General German commercial code of 
1861 and paved the way for later codification in other spheres. I t  
has been supplemented by many special laws dealing with com- 
mercial matters. In  commercial questions the commercial code 
and its supplementary laws are primarily applicable; only where 
there is no special commercial rule has the court to apply the ap- 
propriate section of the BGB (introductory law to the commer- 
cial code s. 2). 

The central feature of German commercial law is the subjective 
conception of "merchant"; French commercial lam, in contrast, is 
based on the objective concept of an "act of commerce." A mer- 
chant is a person who "exercises a commercial profession" (Han- 
delsgesetzbz~ch s. I ) .  Some undertakings are commercial by rea- 
son of their nature and some are commercial by registration in the 
Handelsregister. There are, moreover, merchants by virtue of 
their organization, such as the company limited by shares, the pri- 
vate limited company and the co-operative society. A single mer- 
chant, a partnership and a company all possess a Firma; this 
means a commercial name under ~ h i c h  the business is carried on. 
The civil ndme and the commercial name as well as the seat of the 
enterprise have to be registered in a special commercial register. 
This Harzdclsregister, n-hich is kept by the district courts, is de- 
signed to show the legal position of merchants in regard to such 
matters as bankruptcy and the appointment of general agents 
called Prokz~risten. 

The special rules governing commercial acts which are pre- 
scribed in the third book of the commercial code are of great prac- 
tical importance I t  is their function to reconcile freedom of 
trade ni th  the public interest. They have been mostly developed 
by mercantile custom. 

The second book of the commercial code (ss. 105 ff.) deals with 
commercial associations in the form of ordinary commercial part- 
nership (ojene Handelsgesellsclzaf t )  , limited partnership (Kom- 
mandztgesellschaft), and an association with a sleeping partner 
(stzlle Gesellschaft). In  contrast with French and Italian law. 
the German commercial partnership is not a legal person but an 
association nhich belongs to all the partners in common (Gesurnt- 
hand). All the partners are liable to an unlimited extent to credi- 
tors of the partnership. not only in respect to the property of the 
firm but also in regard to their own private property. The ojene 
Handelsgesellschaft differs in this respect from the Kommandit- 
gesellschaft in which one or more members have limited and the 
others unlimited liability. I t  also differs from a society n i th  a 
sleeping partner ~xhere the sleeping partner is not liable to the 
creditors directly but only, within limits, to the other partners. 

In the commercial code there is a fourth book which contains 
the maritime law. Its most important provisions deal with asso- 
ciations of part o\i7ners of seagoing ships (Reederezen or Parten- 
reedereien) and with marine insurance. 

Company Law.-The law referring to joint stock companies 
regulates the Aktiengesellschaft, a legal person corresponding to 
the English company limited by shares This is a corporation ag- 
gregate based on a capital (Grzmdkapital) divided into shares 
(Aktzen). The minimum capital is fixed at  joo.ooo D X . ;  thus 
the Aktiengesellschaft is confined to major business undertakings; 
smaller enterprises are intended to become private companies 
(Gesellscha ften ?nit besclzra~zkter Haftung). These ahares are 
taken up by shareholders who have to contribute at  least the nomi- 
nal amount of the shares. Both bearer shares and shares regis- 
tered in the name of a specific individual are known to German 
la~i,. but whereas in England the latter are common and the former 
rare, in Germany the reverse is true. Bearer shares are trans- 
ferred to a purchaser by an informal agreement by delivery of the 
certificate. 

A joint stock company has three organs; the general assembly 
of shareholders (Haz~ptversamnzlung), the supervisory board 
(Azrfsichtsrut) and the administrative board (Vorstand). Cnder 
German law a company is run by the administrative board. which 
is closest in funct~on to the English board of directors. The ad- 
ministrative board is the representative and administrator of the 
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conlpanj-. The general assembly of the shareholders can only 
decide about the distribution of profits and not about the bnlance 
sheet, profit and loss account or amount of profits to be held in 
re.serve: these matters are decided by the supervisory board and 
the administrative board. The supervisory board appoints the 
members of the administrative board. supervises them and re- 
ceives their report. The supervision is done with the aid of 
auditors. 

TKO important new 1 ~ ~ s  are the federal La\\- on Korkers '  Par- 
ticipation in the Coal and Steel Industries of l l a y  21. 1951. and 
the Law Relating to  the Organization of Undertakings of Oct. 11: 
1c)js. The latter law lays down that representatives of the em- 
ployees, electec! by secret ballot. shall occupy one-third of the 
seats on the supervisory board. TIYO of the seats must come from 
acturll employees of the company; the others may be filled by 
"outsiders"; i.e., representatives of the German Trades Cnion 
federation. The 1aw for the coal and steel industries goes further 
and gives the workers the same number (five seats) on the super- 
visory board as the shareholder. I t  permits the trades union to 
fill three-fifths of thr  ~ ~ o r k e r s '  seats and to control the nominations 
made Sy the works council. The I ~ t h  neutral member is chosen 
by a complicated system xvhich may ultimately in\-olve appeal to 
the court. The Ian. for the coal and steel industries further com- 
pels the supervisor>- board to appoint to the administrative board 
a labour manager. 11-110 has equal rights with the other members 
of the hoard and is resporisible for the social and personnel prob- 
lems of the undertaking. 

The Ian- relating to private companies with limited liability 
(Grsellsci~cif tei~ mii bescl~riirlktrli- IlirJtio~g ) of 1892 is more the 
product o i  theory than o f  pr~icrice and tradition. The  intention 
was to create a form of enterprise in ~vhich liability is limited but 
which does not requir-e the large inillimuili capital of j00.0o0 DI1.  
prescribed for the foundation of  a joint stock company. But it 
remains very doubtful if this form of privntc company can be 
reconciled n-ith principles of free competition, as it makes it pos- 
sible to restrict the risk in a x ~ a y  15-hich is not available to the in- 
dividual merchant or the partnership. This is especially striking 
in the case of a "one-man company,'"~here all the shares are 
vested in one pcrson. 

The G~~sel/ .schnft  Tnit Ot.sc/rra)ckteu I-lnft24nq is a legal person, 
n-ith a minimuni capital of 2o.ooo Dh1. dix-ided into share; called 
' S t ~ i ~ r z ~ ~ z e i ~ l l ( ~ g ~ : n  iind \ ~ i t h  the rights of the members to participate. 
this right \)eing cal!ed the C;c~scl~iif.sn~zteil. Tile tr~insfer oi the 
share is rather complic:i~eti. and requires an agreement before a 
notary. the sh:irei beii~g not negotiable on the stock exchange. A 
member is 1i:lhle I o the amount of his share. The GmhR lnust 
ha7:e one or more managers (Gc\chii.its,fiilzreuj corresponding to 
the administrntive hoard o i  rl~e,~lktir~~gcsellsclzaJt. A supervisory 
board can. but need not, be appointed. 

'Ihe co-operati\-e society iBi.;'i,riis- 2111d I l ' i i ~ t ~ c h n f t s g ~ ? ~ o s s e l ~ -  
schtlft, .ivaF fi.rst organized in Germany in 1849 by F. H. Schulze- 
Delitzsch on the English model. Tne existing law treats a co- 
operative socicty as a legal person x~-ith no fixed capital and no 
predetermined numher of members or shares. The  voting rights 
of the members are equal. without respect to their different finan- 
cial interests. There are societies n-ith unlimited and some with 
limited liability. I n  both cases ihe liability of the mel-nher is to 
the society and only arises when the society goes bankrupt. Co- 
operative societies have been very successfully de\-eloped. 

N e g o t i a b l e  I n s t r u m e n t s ,  Pa ten t s ,  Copyright.- A law of 
1933 governs negotiable insrruments such as bills of exch~rnge, 
chec1uei and promissory notes. Here, hox-ever. German Ian- has 
no great jlecu1i:irities. I t  has accepted the international conven- 
tion of G c i i e ~ a  of 1[)30-3r linternational agreements are n!so the 
h a i s  o i  the 1rg;il protectiori oi parents. copyright and designs in 
Gernlcrny. Tllc various Iaxvs on this subject date from the con- 
ventions of Paris ( I  82;) and Uerne (1836).  

PUBLIC LAW: CONSTITUTIONAL 

The existence of "iamilie.; o i  1a;v" may he seen not only in 
civil hu: also in constitutis~i;il law\-. a t  least since thc 13th century. 
Th:~s.  the French cocstituiion of r814 and the Belgian constitution 

of 1831 were the model for similar legitimist constitutions in 
other parts of Europe; and in the same way German constitutions 
inspired other countries. The German monarchical constitution 
of 1871 had an effect even in China (1908) and i n  Japan (from 
1889 onward). The Weimar constitution of 1919 influenced such 
constitutions as that of Finland. Lithuania and Latvia and \Trasz in 
its last stages, the model for the Spanish constitution of 1931. 

Sever thele~s ,  i t  would be very misleading to draw too many 
conclusions from this phenomenon. Written constitutions are  
often of transient significance. They may remain on paper as a 
facade without being formally repealed. I t  is a characteristic of 
modern dictatorship to cloak the coup d'ktat IT-ith constitutional 
legality. Constitutions are. moreover, subject to fashion and con- 
ditioned by their times and above all by external political forces. 

The. Weirnar constitution was deeply influenced by French, 
S~viss. British and U.S. precedents. I t  is obvious that a consti- 
tutional convention after a lost war will look to~vard those political 
systems which have shon7n themsell-es most capable of carrying a 
nation to victory or of enabling it  speedily to reintegrate itself 
into the international community. The Basic law of the German 
Federal Republic of 1949 must be seen. moreover: in the light of 
the defects of the past, against which they reacted. 

T h e  F r a n k f u r t  Constitution.- The first German constitution 
in 11-hich n-estern ideas on the separation of po\T7ers. parliamentary 
institutions and guarantees of personal freedom came to prevail 
over the traditional autocratic system of most of the states was 
the Frankfurt constitution of March 28. 1849. I t  was the result 
of a new revolutionary movement in Germany which sympathized 
ni th  the French I-evolution of 1848 and attempted to achieve the 
twofold purpose of establishing liberal constitutional government 
and of bringing about national unity. I t  aimed a t  a governmental 
structure consisting of a federally organized constitutional empire 
with a parliament of two houses. manhood suffrage and a responsi- 
ble ministry. But these efforts failed. The  constitution never 
became effect i~e;  the revolution lost its force and the princes suc- 
ceeded in rejecting the whole plan. 

T h e  1871 Constitution.- In contrast to the paper constitution 
of Frankfurt the Bismarck constitution of 1871 was a concise. clear 
and practical instrument based on agreement between the rulers of 
the states and fitted into the autocratic empire of that time. I t  
contained no bill of rights. but this did not mean that no human 
rights .\Yere recognized. The sphere of liberties of the individual 
was regulated apart from provisions in the constitutions of the 
states by special laws; e.g., with regard to arbitrary arrest, freedom 
of movement. freedom of the press. and freedom of trade arid of 
assembly. Such laws. however. could be changed a t  will, since 
there existed no definition of human rights which was binding on 
the legislature. Nos t  of the rules of the Bismarck constitution 
were concerned with the relations b e t w e n  the states and the em- 
pire and were designed to ensure that the real power rested with 
the latter. The poxTers of the imperial government were enumer- 
ated and delegated while those of the states were enumerated and 
residual. Legislative power !?as vested in the federal council 
(Bztnde.rmtj and the federal assembly (Reichs tag) .  

The outstanding feature of this federal system was the hegem- 
ony of Prussia which rested on the traditional authority of a con- 
stitutional monarchy, the civil service and the army. 

T h e  W e i m a r  Constitution.- The lveimar constitution of 
1919 was strongly influenced by the movement in favour of demo- 
cratic self-determination which s\%-ept over Europe after World 
Sl-ar I .  The constitution provided for the separation of powers 
and for a court to decide in cases of conflict between the authori- 
ties. Under the constitution there were a president, chancellor 
and cabinet, a Rricilsrnt to represent the states and a Reicl~stug 
to represent the people. The chancellor \\las responsible to the 
IZcicksteg, xhich becanle a legislative body wiih real po:vers. The 
president was directly elected by the people. He appointed the 
chancellor and could dissolve the house and order new elections. 
In  times of crisis, under the famous article 48. he was empomered 
together .ivith the chancellor to legislate by decree. In  contrast to 
t!ie United States constitution the constitution of JVeimar could be 
change& by the  legislature. Thus, although human rights were 
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recognized b y  the constitution, they were largely subject to legis- 
lative discretion. Whenever a question of human rights arose i t  
was necessary to  ascertain whether the rights in question were 
subjective and binding even on the legislature. or instructions to 
the executive or to the  courts, or only mere declarations of future 
policy. T h e  Weimar constitution was in many of its social pro- 
visions ahead of its era. But i t  proved an ineffective barrier 
against an authoritarian exploitation of governmental povers. 

L a n d e r  C o n s t i t u t i o n s  a f t e r  World War 11.-The first Ger- 
man constitutions af ter  World War  I1 were those of the Lander 
of the U.S.  and French zones. They were drafted in 1946 by 
Germans and approved b y  the occupying poxers. The Lander of 
the British zone follo~ved in 19jo .  For  lack of new ideas these 
constitutions bear a fairly close resemblance to  the Weimar consti- 
tution and t o  the constitutions of the  Lander of 1919-23. I n  the 
constitutions of Bavaria and of the Lander of the French zone a 
religious influence is apparent.  There are also some constitutional 
innovations, especially in economic and social matters. 

T h e  Basic  Law.-Xew ideas combined with resemblances to 
the LVeimar constitution are  to  be  found in the German constitu- 
tion on the national level, the Basic lam (Grzindgesetz) of Bonn 
of 1949. T h e  German people had not full autonomy in the draft- 
ing of their constitution. Kumerous objections, mostly in favour 
of a federal solution; were raised by the military governors. 
Moreover, the Occupation statute remained in force besides the 
Basic law. The  term "Basic law'' was used because the idea of 
a dismembered Germany was abhorrent and the word constitution 
implies permanency. "The Basic law," according to its last article, 
"loses its validity on the  day when a new constitution approved 
by the German people in a free vote comes into force." 

With regard to  fundamental rights of a political, economic, 
family, religious and social nature,  a complete change has taken 
place since the Weimar constitution. The fundamental rights of 
the Basic law are no more mere declarations of a future political 
program. They are immediately binding on the legislature, the 
executive and the judiciary. for, according to article 19; "in no 
circumstances may the substance of any fundamental right be in- 
terfered with." These natural rights. which are conceived as exist- 
ing before the coming into being of the state, are not subject to 
political control and are  intended to  prevent a despotic use of 
power by the legislature. 

Other articles deal with the relations between the federation 
and the Lander, with the central government, legislation. and 
execution and administration of the l a x .  The Bonn Basi'c law is 
more federal than the JVeimar constitution. In  the Basic law all 
state authority emanates from the people (article 2 0 ) .  There is 
a federal council (Bundesrat) and a federal assembly (Bundes- 
tag).  Through the Bundes~at  the Lander participate in the legisla- 
tion and administration of the federation. The president, as in 
France, is elected b y  the Bundeseersammlz~ng (the Bzuzdestag and 
members of the  parliaments of the Lander); his powers are not 
extensive. The  chancellor dominates the cabinet and without his 
countersignature the president cannot act. The president ap- 
points the chancellor, but the parliament elects him. The prob- 
lem of governmental stability has been settled in a new way: to  
guard against reckless votes of censure the Basic lam (article 67) 
makes the overthrow of the government dependent on the election 
of the next chancellor; a vote of no confidence does not of itself 
bring about the fall of the government. 

The  dominant organ of the Basic law is the federal constitu- 
tional court (Bu?zdesverfassungsgevicht). ~ ~ h i c h  controls the legis- 
lature. the executive and the ordinary courts. Due process of law 
and the independence of the judiciary are guaranteed (article 97). 
T h e  scope of judicial review has been much extended by the Basic 
law. Even an  individual whose human rights have been violated 
has a constitutional complaint (Verfassurzgsbeschwerde). The 
control exercised by the court. however, is in the form of a legal 
decision, and i t  is difficult to define the border-line betxeen a legal 
and n political decision. 

L o c a l  Government.- Local government legislation has pre- 
served a more characteristically German tradition. Germany has 
had tx70 notable periods of local self-government, of which traces 

are  still to be  seen. T h e  first, which reached i t s  climax between 
the 13th and 15th centuries, was associated 17-ith the  rise of medi- 
aeval towns and ~ v i t h  the Hanseatic and other leagues of cities. 
T h e  second period dates f rom the Stein-Hardenberg reforms in 
Prussia (1807 onward) and  lasted until the National Socialist 
regime. The Stein-Hardenberg reforms were the cornerstone of 
municipal self-government in all parts of Germany. T h e y  were 
based on the principle tha t  the  participation of the people i n  pub- 
lic affairs must begin a t  a level a t  which the individual citizen 
can himself co-operate in a practical way and where he  is  able t o  
take a broad view of the situation. At  this level the function of 
the  state is to  ac t  as a kind of umpire. maintaining a balance and  
effecting compromises. T h e  idea tha t  the state's role is t o  solve 
internal tensions b y  assuming a judicially impartial a t t i tude  is  
one which is deeply rooted in Germany and may  be  equally 
adopted in econon~ic and social conflicts. 

T h e  local governments codes (Gen~eindeordnmngen) issued a f t e r  
World War  I1 took these ideas into account. The  communes 
(Gemeinden) have full powers of local self-government and  the  
task of executing the work for  which the  federal and Lander gov- 
ernments are responsible. except where the law expressly provides 
otherx~ise.  Provision is made for the  active participation of as  
many persons as possible in local affairs. Most  of the larger units 
of local government have the so-called ~Ifagisfratsverfassz~ng 
whereby the legislative poTver is vested in a popularly elected coun- 
cil (Gemei~cdevertretz~ng).  the  Llfagistrat being the  Kollegiz~rn of 
officials entrusted with municipal administration. T h e  Magisfrat 
consists of the Biirgervteister and two groups of officials, one  pro- 
fessional and the other nonprofessional. All members of t he  
,Wagistrat are  elected by the Gemeindeaertretuizg. 

PUBLIC L A W :  ADMINISTRATIVE 
Administrative lam in Germany serves many purposes. I t  includes 

the activities of the communes, municipalities and other public cor- 
porations in such spheres as social insurance, public health, xi-elfare, 
housing and reconstruction. Moreover, the organization of road traffic, 
posts and railways, electricity, water supply, taxes, public education, 
cultural activities, customs and excise and poor relief are within its scope. 
-4lthough there is a tendency toward wider codification, only parts of 
German administrative law (e.g., tax law by federal legislation and 
police lam by the Laxder) have been as yet codified. In  particular, 
the general rules of administrative law (e.g., those governing the validity 
or revocability of administrative acts) are for the greater part un- 
codified. They have been developed by the courts and jurists under 
the stimulus of comparative studies, especially of French law (0. 
Mayer). This has led to a peculiar doctrine of the administrative act, 
which contrasts with the doctrine of the juristic act of private law. 
An administrative act is, as a matter of principle, and without prejudice 
to its possible illegality, deemed to be binding until it has been with- 
drawn by the public authority issuing it or has bren quashed either 
by some higher authority or by an administrative court. The principle 
applied is that the activities of administrative authorities are not sub- 
ject to the same rules as those which govern relations between citizens, 
although general rules developed in civil law are sometimes applied 
mzctntis i~tz~tat~dis to administrative lam. 

The question whether a particular act or regulation of an administra- 
tive authority is or is not ultra vires is now more strictly construcd 
than before 1933. after which the administrative courts played a role 
of decreasing importance. The excesses and abuse of power under 
Hitler's regime have provolred a reaction in favour of restricting ad- 
ministrative discretion. 

If a civil servant exceeds his official duty, whether by intention or 
negligence, while acting within the scope of his official activities, only 
the state o r  other public corporation concerned may be sued for damages 
(Basic law, article 3 1 ) .  These provisions are widely interpreted by 
the courts, especially where a public authority has undertaken a dan- 
geraus activity. In the case of gross negligence or intention on the part 
of the civil servant the state may claim an indemnity from the official. 

PUBLIC L A W :  LABOUR 
In contrast to England, the intervention of the state by means of legal 

regulations has played and continues to play a significant part in Ger- 
man labour relations. The central purpose of these regulations was 
from the outset more to protect the workers than to develop inde- 
pendent col1ecti.i.e bargaining, which grew up more sloxvly than in 
England. Thus the German laws sought to protect workers against 
accidents while at mork by introducing precautions or by insisting on 
less dangerous methods oi mork and by providing inspectors and con- 
troliers. They also prohibited child labour and Sunday ~irorlr and en- 
sured adequate social insurance. These laws were relatively early in 
date and have since been much developed. 

German legislation has further given attention to the economic pro- 
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tection of the worker who is dependent on his place of work and wages. 
Laws requiring the payment oi wages in cash (Truck acts) and,pro- 
hibiting escessir-e deductions from wages were developed a t  an early 
d a t e ;  the protection of the ~vorker against unjustified termination of 
his contract of employment (Kii?zdigz~)zgsschlltz) came somewhat later. 
The Kiindigztngssclzutzgesetz of Xug. 10, 1951. gave general protection 
against socially unjustified dismissals and provided special measures 
in case of mass discharge irom employment. The laws concerning 
unemployment insurance. the conducting of employment agencies and 
exchanges also tend to favour dismissed workers. 

German law has also dealt with the question of collective bargaining, 
but  although the system of labour regulations is as complete as pos- 
sible the contractual function of collective agreements \\-ill always tend 
to remain in the sphere of social facts rather than in that  o i  the la~ir. 
In  Germany the revolution of 1918 and the Weimar constitution re- 
sulted in the recognition of trade unions and stimulated co ,ective bar- 
gaining. After World War I1 the freedom to organize in trade unions- 
Germany has now only one unified Trades Union federation-and the 
right to  strike was constitutionally guaranteed. A new law on wage 
scale contracts (Tarifrlertmgsgesetz) was passed in ~ y q g ;  this defined 
the contractual function of the collective agreement, giving it an "ex- 
tended" or compulsory normative effect (Allgcilzeinverbindlichkeit). 
Furthermore, the terms of the German wage-scale contract auto- 
matically became the terms of all individual contracts of employment 
(L;nabditzgbarkeit). An elaborate statutory machinei-3- was set up by 
law for  the settlement of minimum wages and with regard to holidays. 
The ministers of labour have also certain powers of intervention either 
by way oi  conciliation or by bringing about voluntary or compulsory 
arbitration. The most important labour law has been the Lam Govern- 
ing Industrial Relations Between Employers and Employees in Private 
Economy (Betriebsz~erfassz!~zgsgesetz) of Oct. r r ,  ~ ? j r ,  which is not 
remedial but  a general comprehensive and systematic treatment of a 
part of labour law. I t  deals with the compulsory works councils 
(Bctriebsrate) which have now acquired a far-reaching right of co- 
management especially in social and personnel questions. The agree- 
ments between the employer and the works council in the individual 
enterprise are, apart from the wage-scale contracts, an important source 
of German labour larv. (See also under Co?izpatty Law above.) . . 

P U B L I C  L A W :  C R I M I N A L  
Early C r i m i n a l  Codes.-Since the 6th century, beginning with 

the Lex Salica, there have been written collections oi  criminal lam in 
German territory. Rut  it was not before the 15th and 16th centuries, 
at  the time oi  the reception of Roman law, that  the first comprehensive 
codifications of criminal law were inade ( the so-called Halsgerichts- 
orrlwz~ngan) in some of the individual German states. The first au- 
thoritative code ior the whole of Germany was the Constitutio Cvinzi- 
~zalis Carolina of 1532, the peinliche Gerichtsordlzung of Charles V, 
which remained in iorce for three centuries. I t  mas a reasonable com- 
pilation based in part on the union of German and Italian ideas and it 
was written in excellent German. The centuries follon,ing the enact- 
ment of the Carolina were notable for the juristic writings of such 
advocates oi  reform as Benedikt Carpzov (159;-1666)~ J .  S. F .  Bohmer 
(1jo4-72) and Paul Anselm von Feuerbach (1j7j-1833), the able 
author o i  the Bavarian criminal code of 1813. During this period 
criminal law, influenced by the Enlightenment, became more humane, 
and the same influence led to the abolition of the inquisitorial pro- 
cedure at  the time oi  the French Revolution. 

The F e d e r a l  C r i m i n a l  Code.-After the unification of Germany 
the federal criminal code was issued in 1871. I t  is still in force, ai- 
though several general schemes for the reform of criminal law have 
meanwhile appeared. They have had a considerable influence on the 
reform of criminal law in foreign countries; e.g., in S~vitzerland (1942 
onward) and in Scandinavia (criminal codes in the 20th century). 
But in Germany the reform movement succeeded only in replacing a 
iew sections of the criminal code by means of supplementary laws. The 
criminal code is therefore still based on the ideals of liberal individ- 
ualism. I t  would be more exact to say that it is again in force, ior 
Hitler eliminated the rule oi  law and the principle oi  nullunz crinzen 
silze lege, mhich a t  the time o i  the Enlightenment and the French Rev- 
olution had been introduced as a safeguard of individual liberty. In  
accord with the spirit of the times, however, some new social ideas have 
found expression. Thus, the obligation to go to the help of another 
person is now recognized by the German criminal code. Under 
Strafgesatzbtlch s. 33oa i t  is a punishable offense for anyone, in case 
of accident, public danger or emergency, not to give the assistance which 
may normally be expected of him, in particular when requested by the 
police to render such help. 

Thc  general part of the criminal code first deals with the nature of 
offenses in general and o i  the punishments which mav be inflicted. 
I t  explains the various forms a

n

d degrees of crime, the-objective and 
subjective elements of an offense (carefully distinguished in German 
criminal theory),  the reasons for exemption irom punishment and the 
circumstances excludihg guilt; these are precisely defined, particular 
attention being paid to the question of mistake. The general part 
also sets out the various stages in the commission of an offense, ex- 
plaining what constitutes an attempt and defining the different ways 
of participating in a crime; e .g . ,  aiding and  abetting. Conspiracy, 
however, is unknown to  German law. 

German jurists have been particularly interested in the subjective 
constituents of a crime. There are various distinctions in German law 
such as direct and indirect intent or unconscious and aggravated 
negligence (i.e., recklessness), but  there are scarcely any presumptions 
of guilt. In this field the modern "doctrine of final action" (Filzale 
Ha?zdlt~ngslelzre) of H .  Welzel has made some interesting suggestions. 
I t  distinguishes between causality and finality. This starting point leads 
to new solutions, for  example, to the problems oi  error, especially in 
cases of punishable negligence. StGB ss. 13-42 deal mith kinds of 
punishment and have been altered on a number of occasions, as national 
and authoritarian political ideas and liberal economic ideas have given 
way to the conception of the welfare state. The most important altera- 
tion, made in 1953, introduced "conditional suspension of sentence 
on probation" (Strafaussatzz~ng an! Bezlahrung) which resembles the 
French sursis and the English probation. This idea had been worked 
out jo years before by the German jurist, Franz von Liszt, professor 
of criminal law a t  hlarburg, who in 1882, under the influence of 
Darwinism, produced his famous "sociologial" scheme Der Zweck- 
gedanke int Strafrecht. 

German lam no longer permits capital punishment; it a-as abolished 
by article 1 0 2  of the Basic law. Three forms of confinement are rec- 
ognized: the severest form is penal servitude ( Z ~ ~ c h t h n u s ) ,  which is 
considered more dishunourable than imprisonment (Gefangnis) but  in 
practical effect differs little from i t ;  detention (Haj t ) ,  the mildest form 
of'confinement, is imposed mostly ior petty offenses in breach of police 
regulations. There are, moreover, special preventative measures of 
security and reform, such as confinement in an asylum for mental cases, 
or in an institution for alcoholics or for drug addicts, or in a mork- 
house. These measures may be additional to  punishment, as German 
law in this respect follows the so-called "double-track" system. 

The Juge?zdgrrichtsgasetz of 1953 provides special punishments for 
juveniles. The law distinguishes between an educational. disciplinary 
and punitive sanction. Any one of these three sanctions may be im- 
posed on young persons between 14 and 18, and also on persons between 
18 and 21  if the court decides in the circumstances to apply the law ap- 
propriate to the younger age group. Juveniles under punishment must 
not have contact mith adults undergoing punishment. The educational 
sanction mav take the form oi  a renrimand or of an order to the voung 
person to adopt a certain way of life : e.g., to live in a particular house, 
to do some special kind of work, not to  smoke, etc. The court may also 
order a period of probation under supervision or  send the offender to a 
reformatory school (Schz~tzazljsicht or Fiirsorgeerziehtrtzg). The dis- 
ciplinary sanction may involve seeking pardon of the injured pcrson 
or attending for one or more weekends a t  a juvenile detention centre. 
In  serious cases the ju17enile may be sent to  a juvenile prison for a 
specified or for an indeterminate period. 

The special part oi  the criminal code (StGB ss. 80-3 jo) deals with 
particular offenses. The difficulties of codification are very evident, 
as every special part oi  a criminal code must necessarily have a irag- 
mentary and incomplete character. Because of social changes many 
offenses cannot be included in the criminal code ; there are, for example, 
a number of special laws relating to taxation, economic matters and 
police regulations which impose punishment on the offender. 

L A W  OF P R O C E D U R E :  C I V I L  
Development .- The German civil lawyer thinks in terms of rights 

and duties, in contrast to the common lawyer who has, at  all events 
until recent times, tended to think in terms of remedies; but  the de- 
velopment of the German law of procedure since the ioundation of the 
empire in 1871 has tended to narrow the gulf between the tn.0 ways of 
legal thinking. This development is associated with such men as Xdolf 
Wach, Konrad Hellwig, James Goidschrnidt and Leo Rosenberg. 

The present German law of procedure is based upon Romanized 
canon and Germanic law. From these two systems a form of pro- 
cedure was developed mhich was taken from northern Italy to Ger- 
many at  the time o i  the Reception. The l a m  of the various states 
and the decisions of the courts transformed it into the so-called Get- 
~zeine Prozess. During the 18th century this system of procedure was 
influenced by the ideas of the Enlightenment and later by the French 
Code de Procddure Civile (1806). The desire for a uniform law of 
procedure, which is always stronger than the demand ior a uniiorm 
private law, grew more insistent during the 19th century. In  187: the 
four great Judicature acts (Reichsjustizjiesetze) were published: !.he law 
on the constitution of the courts (Gerichtsvei~!assz~~zgsgesr t . ) .  the code 
of civil procedure (Zivilprozessordiztlng), the code of criminal procedure 
(Strajprozessordnzllzg) and the bankruptcy act (Konku~sordizu?zg!. 
Supplementary laws later reformed these basic laws. The$e more 
recent lams show the influence of the Austrian code of civil procedure, 
which was published at  the end of the 19th century and reveals a nc.m 
awareness of social problems under the influence of the teaching of 
Franz Klein. Two years aiter the promulgation of the German Jutlira- 
ture acts a supreme court (Reiclzsgericht) mas established at  Leipzig. 
Its predecessor, the Reichskn?rt+lzergericht, founded in 1495, had come 
to an end mith the Holy Roman empire in 1806. 

O r g a n i z a t i o n  of the Courts.- The organization of the German 
civil courts is based on the proiessional judge, a civil servant, xvho must 
have studied at  a university and who is appointed by the povernmpnt 
aiter having passed two state examinations. His a,ppoinlment as a 
judge is in Germany the beginning oi  his career. The German judge 
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is not subject to the decisions of a higher court (no binding force of 
precedents). The ordinary courts, which are at  the local level Ari~ts-  
gcrichtr,  at the county level Lnndgerichte,  and in respect of larger 
areas Oberinndesgerichte,  are all part oi the judicial system of the Land. 
I n  the Anltsgerirht a single judge presides but  in the Landgevickt there 
are in civil cases a number oi  courts (Zi-i~ilkanznzern) each with a 
Kollegiz~rit of three judges. Where the amount in issue exceeds 
1,000 DILI. the case has to be brought beiore the Landgericht as the 
court oi first instance. The Oberlandesgerichte function as courts of 
appeal ior a number oi  Lnndgerichte and sit in senates oi  up to five 
members. Above them is the highest German civil court (Bundes-  
gerichtshoj) which sits a t  Karlsruhe. Practising lawyers, called 
Rech t sanxu l t e ,  combine the functions of solicitor and ba~rister .  They 
prepare the cases and appear in court on hehalf of their clients. 

P r i n c i p l e s  of Procedure.- The German lam oi civil procedure is 
governed by the idea that  the court is in principle restricted to a con- 
sideration of those facts which the parties have placed before it. The 
opposite inquisitorial system where the judge must ex oflicio inxrestigate 
the circumstances is employed only in cascs relating to status; e.g., in 
divorce. German procedure requires as a rule an oral hearing in public. 
But  preparations ior the trial involve the exchange of written plead- 
ings) and the oral hearing often consists in little more than a formal 
reference to the pleading. The German law of procedure permits the 
free assessmrnt oi  evidence (ZPO s. 2 8 6 ) .  According to this Priizsip 
der j r ~ i e n  Bt~ii'eisi~'iirdigzlizg the courts are not fettered by any formal 
rules of evidence; they can evaluate the ex-idence in their own iree 
and reasonable discretion. Any kind of evidence is admissable and the 
court has to decide how much weight to give to it. 

The ordinary civil courts are replaced in certain matters by special 
courts which are subject not onlj- to the Zivilprozessordrzung but also 
to special laws of procedure. Of these courts the most important are 
the labour courts. They are regulated by the drbeitsgeiichtsgrsetz 
of Sept. 3.  1953, There are three instances, ilrbeitsgerichte, Landes- 
arbeitsgerichte and the final court of appeal, the Bundesarbeitsgevicht 
a t  Kassel. They deal with disputes arising out of individual or collec- 
tive agreements bet~veen employers and employees, and with wrongful 
acts connected with industrial disputes. 

LAW OF PROCEDURE: ADMINISTRATIVE 
I n  Germany administrative law is as a rule a concern of administra- 

tive courts. They are either general administrative courts (Verwal-  
tungsgarichte, Landesvervaltungsgerichte, B~mdesverwnltungsgericlzt) 
or special administrative courts such as fiscal courts (Finansgerichte,  
Landrsfnalzzgerichte,  Bundesflzaizzgericht) for taxation questions, 
courts for disputes about social insurance (Sozialgerichte) and the 
tribunal for patent questions (Pa ten tanr t )  . 

The separation of ordinary and administrative courts is generally de- 
iended on the grounds that  the administrative courts are more special- 
ized and therefore better able to deal with such technical matters as 
administration and taxation. There are, however, signs of a movement 
in favour oi  assimilating the different types of jurisdiction or rather 
of developing general conceptions common to all of them. Under the 
influence of this movement the scope of administrative law has been 
extended since the war. The Prussian system of enumerative clauses 
has been given up for the so-called general clause. Any administrative 
act and not only cases specifically mentioned in the statute may now 
come before an administrative court. 

.At present the main laws of administrative procedure are laws of 
the Lander .  The cases which come before an administrative court re- 
late to a challenge to an administrative act (Anjechtutzgsver fakren)  or 
to some other kind of public law dispute (Parteistreitverjakl.en) or to 
an inquiry into the validity of subordinate legislation (abstraktes 
,Vor,~zprJjuizgsverfahren) in order to test its conformity with the parent 
statute. If all remedies of the administrative courts have been ex- 
hausted, ever)- private individual has the possibility oi bringing a 
constitutional complaint before the federal constitutional court. This 
complaint, in ~5-hich protection is sought in accordance with the funda- 
mental rights of the Basic law against both administrative acts and 
against statutes and ordinances, subordinates the state in its executive 
iunctions to the rule oi  law. 

LAW OF PROCEDURE: CRIMINAL 
The German lam of criminal procedure is characterized by a division 

between the function of the court and that of the public prosecutor 
(S taa t sanwa l t ) .  The courts are the same as those sitting under civil 
procedure, but  the Awztsgerichte may sit with lay assessors (Schofleit-  
geuichte) and the Lnizdgerichte may sit with three professional judges 
and six laymen who decide together on guilt and punishment (Sclzwz~r- 
ger ichte) .  

In  contrast with the judges the public prosecutors are subject to the 
orders and directives of their superiors. The principle rvas borrowed 
from the French Code  d'instrz~ction crivzinelle of 1806. The Staatsan- 
wal tschaf t  has as its head the minister of justice and has offices attached 
to every lan- court. The judges and the public prosecutors have a duty 
to find out the "material truth." Their methods, howe\rer! differ. The 
prosecutor is the adversary oi  the accused. He has the duty to in- 
vestigate where there is sufficient reason to assume that an offense has 
been committed (StPo s. 1 6 0 ) .  If he is not convinced of the guilt of 
the accused person. he has to close the proceedings. Otherwise he ap- 
p1ie.s to the court to hold the trial. At the trial he has an equal right 

with the accused to be heard, to  produce evidence and to  lodge an 
appeal. He has. however, special po\i,ers-he may order the police to  
assist him and he may arrest suspected persons whenever delay in 
obtaining a warrant is likely to hinder the prosecution. In  the latter 
case the conditions ~vhich xvould have justified the issue oi  a warrant  
must have been fulfilled. The arrested person must be brought within 
24 hours before a judge who must either issue a warrant  or  release 
the accused. 

-4lthough in Germany, as in England, the accusatory and not  the 
inquisitorial system prevails, the position of the judge in a German 
criminal case is very different i rom that  oi  an English judge in  
criminal proceedings. I n  Germany the presiding judge takes the evi- 
dence, interrogates the witnesses and experts and in general conducts 
the trial. The prosecutor and the defendant or his counsel can only 
interrogate witnesses by permission of the judge xvhich must, however, 
be gi\-en. I t  should finally be added that  the benefit of the doubt  has 
always to be given to the accused. 
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GERMAN LITERATURE. The literary history of the 
German-speaking peoples of the continent of Europe may con- 
veniently be divided into seven sections: ( I )  Old High German 
period. froin the earliest records to the middle of the 11th cen- 
tury: ( 2 )  Middle High German period, from the middle of the 
11th to the end of the 14th century; (3) transition period. cov- 
ering the I j th and 16th centuries; (4)  Renaissance and Baroque 
periods, covering the 17th century; ( j )  age of Enlightenment; 
(6) age of Goethe; and ( 7 )  period folloming Goethe's death. 

OLD HIGH GERMAN PERIOD 

There are no records to suggest that the continental Germanic 
tribes possessed a written literature before the age of Charle- 
magne. IVhen the vernacular literature began to emerge in the 9th 
century, it was merely a faint reflection of the activity of the 
monasteries; and this, with very few exceptions, Old High Ger- 
man literature remained. Translations of the liturgy, of Tatian's 
Gospel Har?worty ( c .  835) and of fragments of sermons form a 
large proportion of it. Rarely, as in the so-called Monsee  Frag- 
vzents and at  the end of the period in the prose of Notker Labeo 
(d. I O Z Z ) ,  does this ecclesiastical prose attain any kind of literary 
style. Without vitality of its own; it virtually sprang into ex- 
istence at  the command of Charlemagne, whose policy with regard 
to the use of the vernacular in place of Latin was liberal and 
farseeing; it docilely obeyed the tastes of the rulers that followed, 
becoming severely orthodox under Louis the Pious and consent- 
ing to extinction when the Saxon emperors x~ithdren- their favour 
from it. Of the poetic fragments the most interesting are the 
Mesebtlrgcr Zazcbevspriiche (-VIerseburg C h a n ~ z s ) ,  the IVessobrun- 
ner Gebet (H'essobrunn Prayer) (6 .  784), the AV!zisPilli, an im- 
aginative description of the Day of Judgment, and the Ludwigslied 
(881). the first German historical ballad. The Evarcgelienbuch, 
Liber evangeliovu?n or Gospel Book of Otfrid of Weissenburg (c. 
868) Ivas the earliest attempt to supersede alliteration in German 
poetry by rhyme. The only genuine poetry of this epoch arose 
among the Low German races. To Saxon tradition u7e owe the 
earliest extant fragment of heroic legend, the Hildebrandslied ( L a y  
of Hildebrandj ( c .  800). and a Saxon poet was the author o f ' a  
vigorous alliterative version of the Gospel story, the Heliand (c. 
830). Of the existenct of a lyric poetry we only know by hearsay; 
and the drama had nowhere in Europe at  that time advanced 
beyond an ecclesiastical function. Literature in the 10th and 11th 
centuries again reverted to Latin. The lValtharilied ( L a y  of 
J17alter) ( c .  930); b y  Ekkehard of St. Gall; the moralizing dramas 
of the nun Hrosvitha of Gandersheim; the Ecbasis captivi  (6 .  
940), earliest of all the beast epics; and the romantic adventures of 
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Ruodlieb (c .  I O ~ O ) ,  although not in German, foreshadow the fu- 
ture developments of German poetry. 

MIDDLE HIGH GERMAN PERIOD 

At the middle of the 11th century, when the linguistic change 
from Old to Middle High German was taking place, a religious as- 
ceticism, originating in the Burgundian monastery of Cluny, cast 
a blight over secular poetry. Lugubrious in their asceticism are 
poems like Memento mori (c .  1070), V o m  Glauben, a verse com- 
mentary on the creed by a monk Hartmann (c.  I I ~ O ) ,  and verses 
on "the remembrance of death" ( V o n  des tBdes gehugede) by Hein- 
rich von Melk (c. 1160). But in the Ezzolied (1063), a spirited 
lay by a monk of Bamberg on the life, miracles and death of 
Christ, and in the Annolied (c .  1080), a poem in praise of the arch- 
bishop Anno of Cologne, the tone is simpler and more popular. 

A freer spirit is to be seen, too, in the lyric poetry inspired 
by the Virgin and in the Kaiserchronik (c .  11 so) ,  a long. confused 
chronicle of world history. The national legends begin to emerge 
in the popular literature. To  the wandering Spielleute we owe 
the romance of Konig Rother (c .  1160), and the kindred stories of 
Orendel, Omald and Salomon und Morolf. These poems bear 
witness to the influence of the crusades, as do also the Alexander- 
lied (c .  1130), and Herzog Ernst (c .  I I ~ O ) ,  which point the way 
to the court epic. The Chanson de Roland was, about 1135, re- 
produced in German by Konrad of Regensburg as the Rolandslied. 

The court epic begins in Germany with the Tristrant (c .  1180) 
of Eilhart von Oberge, and a knightly romance of Floris und 
BlanchefEur ( 6 .  1170). In  these years, too, the beast epic was 
reintroduced into Germany by an Alsatian monk, Heinrich der Gli- 
chezbre, who based his Reinhart Fuchs (c .  1180) on the French 
Roman de Renart. Lastly, the Minnesang, or lyric, burst out with 
extraordinary vigour in the last decades of the 12th century. I t  
is debatable how much in it is indigenous and national, how much 
the result of French and Provencal influence; but the freshness 
and originality of the earliest German singers, such as Kiirenberg, 
Friedrich von Hausen and Dietmar von Aist, are not to be ques- 
tioned. Heinrich von Rforungen's poetry displays marked Ro- 
mance elements. The satirical Spruchdiclztz~ng is represented by 
two poets who call themselves Herger and "Der Spervogel" and 
was less dependent on foreign models. 

Such was the preparation for the extraordinarily briiliant al- 
though brief epoch of German mediaeval poetry which was con- 
temporary with the reigns of the Hohenstaufen emperors Fred- 
erick I (Barbarossa), Henry VI  and Frederick 11. National epic, 
court epic and Minnesang, to which may be added as a smaller 
group didactic poetry, comprise virtually all that survived in Mid- 
dle High German. A Middle High German prose hardly existed 
and the drama, such as it  was, was still essentially Latin. 

The first place among the national epics belongs to the Nibe- 
lungenlied, which received its modern form in Austria about the 
end of the 12th century. I t  combines elements from various 
heroic cycles-the lower Rhenish legend of Siegfried, the Bur- 
gundian legend of Gunther and Hagen, the Gothic legend of Die- 
trich and Etzel-and its dramatic intensity and singleness of pur- 
pose reveal that its author possessed a lofty imagination and high 
epic gifts (see NIBELUNGENLIED). Less imposing is the second of 
the German national epics, Gudrun: as it survived it  is the work of 
an Austrian, but the home of the story is on the shores of the 
North sea. Dietrich von Bern (i.e., of Verona), or Theodoric the 
Great, who was looked upon for hundreds of years by the German 
people as their national hero, has been celebrated in no epic com- 
parable to the Nibelungenlied but he appears in the background 
of a number of romances-Die Rabenschlacht, Dietrichs Fluchf, 
Alpharts Tod, Biterolf urzd Dietlieb, Laurin, etc.-which make 
up what is usually called the Heldenbuch. 

The court epic, or romance of chivalry, the influence of which 
is also apparent on all these popular epics, forms the greatest 
group of German mediaeval poetry. The poet who established the 
court epic in Germany was Heinrich von Veldeke, a native of the 
lower Rhineland; his Eneit ( c .  1175-1186) is based on a French 
original. Other poets of the time, such as Herbort von Fritzlar, 
the author of a Liet von Troye, followed Heinrich's example. 

With the three masters of the court epic, Hartmann von Aue, 
Wolfram von Eschenbach and Gottfried von Strassburg-all of 
them contemporaries-the Arthurian cycle became the established 
theme of this type of romance and the embodiment of the ideals of 
the knightly classes. Hartmann was a Swabian, Wolfram a Ba- 
varian, Gottfried presumably a native of Strasbourg. Hartman% 
in his Erec and Iwein, provided the court epic of the age with its 
best models; his Gregorius and Der arme Heinvich are stories of 
religious contrition. Of all the mediaeval court poets he had the 
most delicate sense of style. Wolfram and Gottfried, on the 
other hand, represent two extremes of poetic temperament. Wolf- 
ram's Parzival is filled with mysticism and obscure spiritual signifi- 
cance, while Gottfried's Tristan is as lucid as Hartmann's Iwein. 

Pareival and Tristan are the greatest of the German court epics, 
and the subsequent development of that literary form stands under 
the influence of the three poets Hartmann, Wolfram and Gottfried. 
To the followers and imitators of Hartmann belong Ulrich van 
Zatzikhoven (Lanzelet, c. 1195); Wirnt von Gravenberg, a Ba- 
varian (Wigalois, c. 1205); the versatile Spielmann known as 
"Der Stricker"; and Heinrich von dem Tiirlin, author of an un- 
wieldy epic, Die Krone ("the crown of all adventures," c. 1220). 
Wolfram's mysticism is to be seen in Der jungere Titurel of a 
Bavarian poet, Albrecht von Scharfenberg (c .  I Z ~ O ) ,  and in the 
later Lohengrin of an unknown poet ; whereas Gottfried von Strass- 
burg dominates the Flore zlnd Blanscheflur of Konrad Fleck (c .  
1220) and the work of two important poets of the later 13th cen- 
tury, Rudolf von Ems, who died in 1254, and Konrad von Wiirz- 
burg, who lived until 1287. Of these Konrad alone carried on 
worthily the traditions of the great age; he excels in short romances 
such as Die Herzemaere and Engellzard, though he becomes diffuse 
and wearisome in his enormously long Trojanerkrieg and Parton- 
opier und Meliur. 

The most conspicuous changes which came over the narrative 
poetry of the 13th century were, on the one hand, a steady en- 
croachment of realism and, on the other, a tendency to didacticism. 
The "fact" of the chronicle takes the place of the freer imaginings 
of the earlier poets in the work of Rudolf von Ems; while the 
growth of realism appears in the Pjaf fe  Amis, a collection of comic 
anecdotes, in the admirable peasant romance Meier Helmbrecht, 
written about 1250 in Bavaria, and in the adventures of Ulrich von 
Lichtenstein (Frauendienst, I 2 55 ; Frauenbuch, 1257). 

One of Germany's greatest lyricists, Walther von der Vogel- 
weide, summed up in himself all that was best in the Mirznesarzg; 
in love song high and low, in religious poetry, in patriotic and 
political Spruche-in all he was a master. The originality and 
purity of his inspiration place him in the highest rank. He was 
born about I I 70 and died about I 228 ; his art he learned in Aus- 
tria-he calls the elegiac poet Reinmar von Hagenau his master- 
whereupon he wandered through Germany, where his champion- 
ship of what he regarded as the national cause in the political strug- 
gles of the day won him foes as well as friends (see WALTHER VON 

DER VOGELWEIDE). Among Walther's immediate contemporaries, 
the highborn poets, whose lives were passed at  courts, naturally 
cultivated the conventional lyric; but others availed themselves 
of the freedom of his poetry of uncourtly love. This was 
Walther's most valuable legacy to his successors, the greatest of 
whom was Neidhart von Reuental (c.  I 18-c. 1250), who found 
the themes of his Hiifische Dorfpoesie in the village and depicted 
the peasant with humorous banter or biting satire. The Spruck- 
dichter came best out of the ordeal of the changing fashions of the 
later 13th century, favoured by the increasing interest in the moral 
and didactic applications of literature. The Spruchdichtung was 
in fact the connecting link between the Minnesang of the 13th and 
the lyric and satiric poetry of the 15th and 16th centuries. 

A critical and didactic spirit was gradually taking the place 
of the idealism of chivalry. In  the early decades of the 13th 
century, Der Winsbeke, by a Bavarian, and Der welsche Gast 
( I Z I ~ ) ,  by Thomasin von Zirclaere, a native of Friuli, still incul- 
cate the duties and virtues of the knightly life. But in the 
Bescheidenheit (c .  1230) of a wandering singer who called him- 
self Freidank is found for the first time an antagonism to the un- 
worldly code of chivalry and a sign of the changing social order, 
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brought about by the rise of the middle class. In Der Renner by 
Hugo von Trimberg, written at  the very end of the century, the 
terseness and wit of Freidank have given place to diffuse moraliz- 
ing and allegory. 

TRANSITION PERIOD 

To E n d  of t h e  1 5 t h  Century.-By the middle of the 14th cen- 
tury knighthood was rapidly declining and the conditions under 
which mediaeval poetry had flourished were passing. But the 
stories of chivalry were still popular although the feeling for 
beauty of form and expression was lost. As time went on, prose 
versions of the old stories became more general, and out of these 
developed the Volksbiiclzer, which were the favourite reading of 
the German people for centuries. The Buch der Abenteuer of U1- 
rich Fuetrer, written at  the end of the I jth century, and Der 
Weisskonig and Teuerdank by the emperor Maximilian I (1459- 
I j rg) ,  printed in the early years of the 16th. may be regarded as 
the last monuments of the decadent narrative literature of the 
middle ages. At the beginning of the new epoch the llfinnesang 
could still point to two poets of distinction, Hugo von Montfort 
(13 57-14") and Os~vald von Wolkenstein (1367-1445) ; but as 
the lyric passed into the hands of the middle-class poets of the 
German towns, its emotional sensitiveness gave place to moral 
and religious dogmatism; and the simple forms of the older lyric 
were superseded by ingenious metrical distortions. Under the 
influence of writers like Heinrich von Meissen ("Frauenlob," c. 
I 250-13 IS), Heinrich von Miigeln and Michael Beheim (1416-c. 
148o), the &Iinnesang passed over into the Meistergesang. In the 
later 15th and in the 16th centuries all the south German towns 
possessed flourishing hfeistersinger schools in which the art of 
writing verse was taught and practised according to complicated 
rules. 

The great lyric poetry of these transition centuries was not the 
~Meistergesang, but the Volkslied. Never before or after did Ger- 
many have so rich a harvest of popular poetry-songs of love 
and war, hymns and drinking-songs, songs of spring and winter and 
historical ballads. In  prose the most popular form was the 
Schwank or comic anecdote. Collections of such Schwanke range 
from the practical jokes of Till Eulenspiegel ( I ~ I S ) ,  and the 
coarse witticisms of the Pjaffe vonz Kalenberg (end of 14th cen- 
tury) and Peter Leu ( I  j so) ,  to the religious and didactic anec- 
dotes of J. Pauli's Schimpf und Ernst ( I  522) and the more liter- 
ary Rolkzagenbiiclzlei~z (1555) of Jijrg Wickram and the Wendun- 
?nut (1563 et seq.) of H.  W. Kirchhoff. Of the first importance 
is the ATarrenscki$ (1494) of Sebastian Brant; a landmark on the 
way to the Reformation. The beast fable and beast epic appealed 
with peculiar force to the new generation. At the very close of the 
hfiddle High German period, Ulrich Boner revived the Aesopic 
fable in his Edelstein (1349), and in the century of the Reforma- 
tion the fable became, in the hands of Burkard ilraldis (Esopus, 
I 548) and Erasmus Alberus (Bz~ch von der Tugend und Weisheit, 
ISSO), a favourite vehicle of satire and polemic. A still more 
popular form of the beast fable was the epic of Reinke de Vos, 
which has come down to us in a Low Saxon translation, published 
a t  Liibeck in 1498. 

The drama, as in all European literatures, emerged slowly and 
with difficulty from the church liturgy. As time went on the 
vernacular was substituted for the original Latin and, with in- 
creasing demands for pageantry, the scene of the play was re- 
moved to the churchyard or the market place; finally the drama 
was completely separated from ecclesiastical ceremony. The 
mimic representations, originally allegorical in character, with 
which the people amused themselves at  the great festivals of the 
year, were interspersed vvith dialogue, and performed on an im- 
provised stage. This was the beginning of the Fastnachtsspiel or 
Shrovetide-play which came to be a widespread dramatic feature. 
Among the earliest cultivators of this type of play were Hans 
Rosenplut (fl. c. 1460) and Hans Folz (fl. c. I ~ I O ) ,  both of Nurem- 
berg. 

T h e  Reformation.- The coming of the Protestant Reforma- 
tion was prepared by mysticism and humanism, With Xleister 
Eckhart (c. 1260-1327), Heinrich Seuse or Suso (c. 1300-66) 

and Johannes Tauler ( c .  1300-61), mysticism was an essentially 
personal interpretation of Christianity and as such naturally con- 
ducive to the individual freedom of Protestantism. T o  the mystics 
we owe the early translations of the Bible into German; one was 
printed a t  Strasbourg in 1466. Johann Geiler von Kaisersberg 
(1445-1 ~ I O ) ,  a pupil of the humanists and a friend of Sebastian 
Brant, linked mysticism with humanism. Humanism was trans- 
planted to German soil with the foundation of the University of 
Prague in 1348 but its immediate influence was restricted by the 
fact that the pre-Reformation humanists despised the vernacular 
and wrote only in Latin. Thus, although neither Johann Reuchlin 
of Pforzheim (1455-1522) nor the patriotic Alsatian Jakob Wimp- 
feling (or Wimpheling) (1450-1 528) nor the great Dutch human- 
ist Erasmus of Rotterdam (1466-1536) has, strictly speaking, a 
place in the history of German literature, the battle of the human- 
ists for liberalism in thought and scholarship cleared the way for 
a healthy national literature. The  Ackernzann aus Bohmen (c. 
1401) by Johann von Saaz (Johann von Tepl), a prose dialogue 
between Death and a bereaved Plowman, in which Wycliffite af- 
finities are noteworthy, should be mentioned for its style, individu- 
alism and religious discontent. Moreover, to humanistic stimulus 
we also owe many translations from the Latin and Italian, promi- 
nent among the translators being Niklas von Wyl (d. c. 1 4 7 8 ) ~  
chancellor of Wiirttemberg, and Albrecht von Eyb (1420-75). 

Martin Luther (1483-1546) demands a large share of atten- 
tion in a survey of its literature; for his translation of the Bible 
( I  j ~ z - ~ ~ )  is, like the English Bible, a great literary monument. 
Well aware that this Bible must be the keystone to his work, he  
gave himself endless pains to produce a work German both in  
language and in spirit. H e  chose his language, in respect of vo- 
cabulary and forms, so that it  might be read without difficulty 
in wide circles of the population; and thus the Lutheran Bible 
became a factor of the first importance in unifying the speech 
of the nation. As a hymn writer (Geistliche Lieder, 1524-4s) 
Luther was equally mindful of the importance of adapting himself 
to popular needs and his hymns form the starting point for a vast 
development of German religious poetry which was to culminate 
in the following century; English renderings were made by iMiles 
Coverdale. 

The most virile literature of this age was inspired by  religious 
strife. Amongst Luther's henchmen, Philipp Melanchthon (1497- 
I j60), the "praeceptor Germaniae," and Ulrich von Hutten (1488- 
1523) were powerful allies in his cause, although they had in- 
tellectual sympathies with the humanists. The satirical dramas 
of Niklas Manuel (1484-1 j30), a Swiss Protestant, and the 
polemical fables of Erasmus Alberus (c. I 500-53) were, however, 
insignificant compared with the fierce assault on Protestantism by 
the Alsatian monk Thomas Murner (1475-1 537), the most ruth- 
less of all German satirists. I t  was not until the follo~ving gen- 
eration that the Protestant party could point to a writer who in 
genius and power was at  all comparable to Murner, namely, 
Johann Fischart (c. 1550-c. 1591). His chief work, the Af- 
fentheuerliche Naupengeheurliclze Gesclzichtklitterztng ( I  57 j )  , a 
Germanization of the first book of Rabelais's satire, is a witty and 
ingenious monstrosity, a satirical comment on the life of the 16th 
century. 

On the whole the form of literature which succeeded best in 
extricating itself from religious polemics in the 16th century 
was the drama. Protestantism proved favourable to  its develop- 
ment, and the humanists, who had always prided themselves on 
their imitations of Latin comedy, introduced into it  form and pro- 
portion. The Latin school comedy in Germany was founded by 
Wimpfeling and J. Reuchlin, and in the 16th century the chief 
writers of Latin dramas were Thomas Kirchmair o r  Naogeorgus 
( I  511-63), Caspar Briihlom ( I  j8 5-1627), and Nikodemus Frisch- 
lin (1547-90). The Jesuits cultivated the Latin religious drama 
for propaganda purposes; at a somewhat later date, Jacob Bider- 
mann (1578-1639) was the most important figure in  this genre. 
In  Basle Pamphilus Gengenbach produced moralizing Fastnachts- 
spiele in I 515-16; and in Berne Niklas Manuel employed the 
same type of play for anti-Catholic propaganda. Burkard Waldis 
(c. 1490-1556), Sixt Birck (1501-54) and Paul Rebhun (c. 
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I 500-46) wrote dramas treating biblical themes on humanistic 
lines. In  another important literary centre of the 16th century, 
Nuremberg, the drama developed on more indigenous lines. Hans 
Sachs (1494-1 j76), the Nuremberg cobbler and Meistersinger, 
left behind him a vast literary legacy embracing every form of 
popular literature from Spruclz and Schwank to complicated 
Meistergesang and lengthy drama. But in the progress of the 
German drama he played an even smaller role than his Swiss and 
Saxon contemporaries; for his tragedies and comedies are little 
more than stories in dialogue. In  the Fastnachtsspiele, where 
dramatic form is less essential than anecdotal point and brevity, 
he is a t  his best. After 1586 troupes of English actors began to 
tour the principal German cities; they at first played in English 
and their attraction was in their miming, music and acrobatics, 
especially in the antics of the clown; the more melodramatic 
products of the Elizabethan stage were prominent in their varied 
repertoire. They introduced the dramatic and theatrical element 
which had hitherto been lacking in the German drama. This is 
to be seen in the work of Jakob Ayrer (d. 1605) and Heinrich 
Julius, duke of Brunswick ( I  564-1 613). But unfortunately these 
beginnings had hardly made themselves felt when the full current 
of the Renaissance swept across Germany, bringing with it the 
Senecan tragedy. Then came the devastation of the Thirty ITears' 
War,  which made the creation of a popular and national theatre 
impossible. 

The novel was less successful than the drama in emancipating 
itself from satire and religious controversy; Fischart was too 
dependent on foreign models and too erratic to create a national 
form of German fiction. The most important novelist was a 
much less talented writer, the Alsatian Meistersinger and drama- 
tist Jorg li7ickram (d. c. I j60), who has been already mentioned 
as the author of a popular collection of anecdotes, the Rollwagen- 
biichlein. His Der Knabenspiegel and Der Goldfaden, are in form, 
and especially in the importance they attach to psychological de- 
velopments, the forerunners of the modern German novel. But 
Wickram stands alone. The old Volksbucher were the real novels 
of the Reformation age; of these the most famous is Doctor 
Johann Faust, published at  Frankfurt in I 587. 

THE RENAISSANCE AND THE BAROQUE 

The 17th century in Germany presents a complete contrast to 
its predecessor; the fact that it was the century of the Thirty 
Years' War, which crippled prosperity and frustrated social de- 
velopment, explains much, but it can hardly be held entirely 
responsible for the intellectual apathy and slavery to foreign 
ideas. 

There were, however, some branches of German poetry which 
escaped this foreign influence. The hymn, continuing the great 
Lutheran traditions, shoms extraordinary richness both in quality 
and quantity. Paul Gerhardt (1607-76), the greatest German 
hymn writer, was only one of many Lutheran pastors mho in 
thls age contr~buted to the German hymnal. On the Catholic side, 
the theosophic aphorisms of Angelus Silesius (Johann Schef- 
fler) (1624-77) showed what a wealth of poetry lay in the mystic 
speculations of Jakob Boehme, the gifted shoemaker of Gorlitz 
( I  j 7 5-1624), while Friedrich von Spee ( I  591-1 635), another 
leading Catholic poet of the century, cultivated the pastoral al- 
legory of the Renaissance. The revival of mysticism associated 
with Boehme gradually spread through the whole religious life of 
the 17th century. But all else was profoundly affected by foreign 
literary influences, French. Spanish, English, Dutch and Italian. 

The  first focus of the Renaissance literature was Heidelberg, 
where, under the leadership of J. W. Zincgref (1591-1635), a 
number of scholars further pursued that interest in the vernacular 
which had been shown a llttle earlier by the German translator 
of ClCment Marot, Paul Schede or Melissus (1539-1602). G. 
R. Weckherlin (1584-1653)~ a native of Wiirttemberg who had 
spent the best part of his life in England, wrote Oden und Gesiinge 
(r618-1~),  occasional verse and sonnets in alexandrines of great 
promise. But the greatest, or at least the most influential, writer 
of this group was Martin Opitz (1597-1639), a native of Silesia. 
Strongly influenced by the Renaissance breeding of Pierre Ronsard, 

Joseph Scaliger and Daniel Heinsius, he deplored the low state of 
German literature, experimented with every kind of poetry and 
translated a great deal, including John Barclay's novel Argenis 
(1626) and Ottavio Rinuccini's opera Dafne (1627). His 
Buch von der dez~tschen Poeterey (1624) gave the German Renais- 
sanceits theoretical textbook. This tract surveyed the categories 
of literature, asserted that accent and not syllable-counting was 
fundamental to German verse, turned poetry into an expression 
of learning and refinement, and regulated German literature for 
the next hundred years or so. 

The work of Opitz as a reformer was furthered by another in- 
stitution of foreign origin, namely. literary societies modelled on 
the Accademia della Crusca in Florence. These societies, of 
which the chief were the Fruchtbringende Gesellschaft or Palmen- 
orden (founded 1617), the Elbschwanenorden in Hamburg and the 
Gekronter Blztmenorden an der Pegnitz or Gesellschaft der Peg- 
nitzschafer in Nuremberg, although they produced much that 
was trivial, did German letters an invaluable service by their 
attention to the language, one of their chief objects being to purify 
it from foreign and un-German ingredients. J. G. Schottelius 
(1612-76) wrote his important grammatical works to further the 
objects of the Fruchtbringende Gesellschaft. Meanwhile the 
poetic centre of gravity had shifted from Heidelberg to Konigs- 
berg, where a group of academic poets gave practical expression 
to the Opitzian theory, chief among them being Simon Dach 
(1605-jg), a gentle, elegiac writer. In Hamburg in the hands 
of Johann Rist (1607-67) and Philipp von Zesen (1619-8g), in 
Silesia and Middle Germany in those of Paul Fleming (1609-40) 
and Andreas Gryphius (1616-64) and, rather later, Christian Hof- 
mann von Hofmannswaldau (1617-79) and Daniel Caspar von 
Lohenstein (1635-83), the lyric moved steadily from earnestness 
of expression and feeling towards greater rhetorical affectation and 
extravagance, the last two poets especially cultivating the bombas- 
tic and euphuistic style of the Italians G. B. Guarini and G. B. 
Marini and the Spaniard Luis de G6ngora. 

Satire was cultivated by two Low German poets, J. Lauremberg 
(1590-1658) and Jr Rachel (1618-69) ; but there is satire, toc, 
in the powerful and scathing sermons of J. B. Schupp (1610-61), 
an outspoken Hamburg preacher, and in the scurrilous tracts and 
sermons of the Viennese monk Abraham a Sancta Clara (1644- 
1709), who had inherited something of his predecessor Murner's 
gift. In an adjacent sphere is Friedrich von Logau (1604-5 5).  
Germany's greatest epigrammatist; his 3,000 epigrams (Deutsche 
Sinngedichte, 1654) reflect admirably the intellectual temper of 
their age. 

In the drama, while the influence of the English players was 
still effective, the models of Andreas Gryphius, the chief dramatist 
of the century, were mainly Dutch. Like Opitz he was a Silesian 
and a lyric poet of no mean ability, especially in the field of the 
sonnet, but his tragedies, modelled on the stiff Senecan pattern, 
suffered from his ignorance of the more highly developed drama 
of France, not to speak of England. In comedy he was less ham- 
pered, and his Horribilicribrifax and Herr Peter Squentz-the lat- 
ter an adaptation, probably through a Dutch intermediary, of the 
comic scenes of A  midsummer Night's Dream-are the best Ger- 
man plays of the 17th century. Molikre's influence is to be seen 
in the didactic and satirical works of Gryphius' successors, Chris- 
tian Reuter (b. 166j) and Christian Weise (1642-1708). 

The German novel of the 17th century was largely a product of 
foreign influence, Spanish and French. Don Quixote had been 
partly translated early in the century and the picaresque romance 
had found its way to Germany still earlier; while J. M. Mosche- 
rosch (1601-69) in his Gesichte Philanders von Sittewald (1642- 
43) made the Suenos of Quevedo the basis for vivid pictures of 
the life of the time, interspersed with satire. The best German 
novel of the 17th century, Der abenteuerliche Simplicissimus 
(1669) by H. J. Christoffel von Grimmelshausen (c .  1625-76), 
is picaresque, but it owed little more than its form to the Spaniards. 
I t  is in great measure the autobiography of its author and describes 
with uncompromising realism the social disintegration and the hor- 
rors of the Thirty Years' War. Christian Weise wrote a few 
satirical novels, but his realism and satire are too obviously di- 
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dactic. H e  is seen to better advantage in his numerous dramas. Denis (1729-1800). Signs of growth were also noticeable else- 
The real successor of Simplicissimus in Germany was the English where. At Halle, before Klopstock's name was known a t  all, two 
Robinson  Crz~soe,  a novel which on its appearance was imme- young poets, J. I. Pyra (171  5-44) and S. G. Lange (1711-81) ,  
diately translated into German ( I  7 2 1 )  ; i t  called forth hundreds wrote in rhymeless metres such as Klopstock advocated. The  later 
of imitations (Robinsonaden) ,  the vogue of which was to be kept Prussian poets, J. W. L. Gleim (1719-1803) ,  J. P. UZ (1720-96) 
alive by D e r  schweizerische Robinson  of J. R. J1.'yss (1812  e t  seq.). and J. N. Gotz ( 1 7 2 1 - S I ) ,  who were associated with Halle, and 
With the exception of J. G. Schnabel's Insel Felsenburg (1731- K. W. Ramler (1725-98),  in Berlin, cultivated mainly Anacreontic 
4 3 ) ,  the literary value of these imitations is slight, but they rep- lyric and the Horatian ode; and Friedrich von Hagedom (1708- 
resented a healthier development than the "gallant" novels of 5 4 )  in Hamburg showed to what perfection the lighter vers  d e  
French provenance, written by authors like Philipp von Zesen socie'te' could be brought. The Swiss physiologist Albrecht von 
(1619-89) .  Duke Anton Ulrich of Brunswick (1633-1714),  A. H. Haller (1708-77) was the first German poet to give expression 
Buchholtz ( 1 6 0 7 - i r ) ,  H. A. von Zeigler (1653-97)- author of to the beauty and sublimity of Alpine scenery in D i e  Alpen ,  and a 
the famous Asiatische Banise (1685)- and D.  C. von Lohenstein; Prussian officer, Ewald Christian von Kleist ( 1 7 1  5-59), author of 
Grimmelshausen himself contributed specimens in the "gallant" D e r  Friihling, wrote admirable nature-poetry. Salomon Gessner 
vein. (1730-88) became a European figure with his prose pastoral idylls. 

AGE OF ENLIGHTENMENT 
As Klopstock had been the first of modern Germany's inspired 

poets, so Gotthold Ephraim Lessing (1729-81) was the first critic 
The Baroque exaggerations were of short duration. Although who brought credit to the German name throughout Europe. Like 

socially the recovery of the German people from the desolation his predecessor Gottsched, whom he vanquished more effectually 
of the war was slow and laborious, the intellectual life of Germany than Bodmer, he had unwavering faith in classicism, but classic 
recuperated rapidly. Samuel Pufendorf (1632-94), Christian meant for him, as for his contemporary, J. J. Winckelmann (1717- 
Thomasius (1655-1728),  Christian von JVolff (1679-1754) and, 6 8 ) ,  Greek art and literature, not French pseudo-classicism. H e  
above all, Gottfried Wilhelm Leibnitz ( 1 6 4 6 - 1 j 1 6 ) ,  first of the went, indeed, still further, and asserted in his Li tera turbr ie fe  
great German philosophers, laid the foundations of rationalism. ( I  7  59-6 5 )  and Hamburgische Dramaturgie (1767-68) that 
The next half century or so was dominated by the philosophical Shakespeare, with all his irregularities, was a more faithful ob- 
outlook of the Enlightenment ( A u f k l a r u n g ) .  German religious server of the spirit of Aristotle's laws than were the French 
life was strengthened and enriched by a revival of pietism under dramatists. H e  looked to England and not to France for the 
mystic thinkers like Philipp Jakob Spener ( 1 6 3 5 - I ~ O S ) ,  a revival regeneration of the German theatre and his own dramas were 
which left its traces on religious poetry. Christian Weise's sober pioneer-work in this direction. M i s s  Sara S a m p s o n  is a biirger- 
lyrical work led the reaction against bombast. Mediocre though liches Traz~erspiel  on the English model; M i n n a  v o n  B a r n h e l m ,  
they were, the so-called "court poets," Rudolph von Canitz (1654- a comedy in the spirit of Farquhar; in Ernilia Galott i ,  again, he 
9 9 ) ,  Johann von Besser (1654-1729) and Benjamin Neukirch remoulded the "tragedy of common life" in a form that came 
(1665-1729),  substituted the "good taste" of Nicolas Boileau for to be acceptable to the S t u r m  u n d  Drang;  and finally in  N a t h a n  
the extravagance of Marini; and from their midst sprang one der W e i s e  he won acceptance for iambic blank verse as the medium 
lyric poet, Johann Christian Giinther (1695-1723),  of high gifts. of the higher drama. His two most promising disciples, J. F. von 
In Hamburg Barthold Heinrich Brockes (1680-1747), who was Cronegk (1731-58) and J. 'CV. von Brawe ( 1 7 3 8 - j 8 ) ,  unfortu- 
deeply impressed both by IVolffian rationalism and by English nately died young; but another of his friends, C. F. Weisse (1726- 
nature-poetry, gave the artificiality of poetic expression its death- 1 8 0 4 ) ,  was the most successful playwright of his day. Lessing's 
blow. Ubiquitous translations and imitations of the English name is associated with Winckelmann's in L a o k o o n  ( 1 7 6 6 ) ,  a 
Spectator,  Tatler and Guardian- the so-called lVforalzsche W o -  treatise which defines the boundaries between plastic a r t  and 
clzenscJwifte~~-helped to regenerate literary taste and strove to poetry, and with those of the Jewish philosopher Moses Mendels- 
improve the morals of the German middle classes. Between 1724 sohn (1729-86) and the Berlin bookseller C. F. Nicolai (1733- 
and I 740 Johann Christoph Gottsched ( I  700-66) succeeded in 1811)  in the famous Literaturbriefe. The last years of Lessing's 
establishing in Leipzig, then the metropolis of German taste, liter- life were embittered by conflict with Lutheran orthodoxy and in- 
ary reforms in accord with French 17th-century classicism. He tolerance. 
purified the stage by abolishing irrelevant buffoonery and pro- TO the widening of the German imagination C. M. Wieland 
vided it with a repertory largely of French origin; and in his (1733-1813) contributed by introducing the Germans to  remote 
Krit ische Dichtkzmst  he laid down the principles according to and exotic literary settings, largely under French inspiration. With 
which good literature was to be produced and judged. the exception of his verse-romance Oberon,  his work fell into 

Reform was necessary, but the Francophile limitatims of Gott- neglect; he did, however, excellent service to the development of 
sched soon encountered resistance, and important opponents arose German prose fiction with his psychological novel A g a t h o n  and 
in the Swiss scholars, J. J. Bodmer (1698-1783) and J. J. Breit- with his humorous satire D i e  Abderi ten.  H e  also translated 2 2  

inger (1701-76).  Basing their arguments on John Milton's Para- plays of Shakespeare. Wieland had a considerable following, in- 
dise Los t ,  which Bodmer had translated into prose, the Swiss de- cluding M. A. von Thummel (1738-18171,  the Austrians Aloys 
manded room for the play of genius and inspiration; they insisted Blumauer (1755-89) and J. B. von Alxinger (1755-97))  who wrote 
that the imagination should not be dominated by the reason. The travesties and epics under his influence, and K. A. Kortum (1745- 
effects of the controversy appear in a group of Leipzig writers 1 8 2 4 ) ,  author of the most popular comic epic of the time, the 
of Gottsched's own school, the Brerner Beitriiger, as they usually Jobsiade. The German novel owed much to the example of 
are called after their literary organ. These men-C. F. Gellert Agutlzon, but the groundwork and form were borrowed from Eng- 
( 1 7 1  5- 69), author of graceful fables and tales in verse, hymns, lish models; Gellert had begun by imitating Samuel Richardson in 
morali~ing comedies and a sentimental novel; G. W. Rabener his Schwedische Graf in  and he was followed by J. T .  Hermes 
(1714-71) ,  mild satirist of Saxon provinciality; the 'dramatist J. ( I  738-1821), Sophie Laroche (1730-1807), A. von Knigge 
Eljas Schlegel ( I  719-49) ; and a number of minor writers-were in ( I  752-96) and J .  K. A. Musaus (1735-87),  the last mentioned 
sympathy with many of the views which the Swiss had advocated. being, however, better known as the author of a collection of 
And in the Bremer  Beitrage there appeared in I 748 the first instal- Volksmarchen  (1782-86). Meanwhile rationalism was spreading 
ment of an epic by F. G. Klopstock ( I  724-1803), Der Messias, rapidly. Men like Knigge, Mendelssohn, J. G. Zimmermann 
which with Rlopstock's Odes inaugurated the great age of German ( 1 7 2 8 - 9 j ) ,  T. G. von Hippel (1741-96),  Christian Garve 
literature in the 18th century. His rising interest in Germanic (1742-98),  J. J. EngeI ( 1 7 4 1 - I ~ O Z ) ,  as we11 as the educational 
antiquity, accompanied by the enthusiasm that was awakened in theorists J. 33. Basedow (1723-90) and J. H. Pestalozzi (1746- 
Germany for James Macpherson's Ossian, aided the growth of the 1 8 2 7 ) ,  wrote books and essays on popular philosophy which were 
so-called bardic movement which was led by H. W. von Gersten- as eagerly read as had been the Moralische Wochenschr i f ten .  I n  
berg (1737-1823), K. F. Kretschmann (1738-1809) and Michael this context must also be mentioned the most brilliant of German 



GERMAN LITERATURE 
18th-century aphorists, G. C. Lichtenberg (1742-99). 

THE AGE OF GOETHE 

S t u r m  und Draw.-The periods of classicism and romanti- 
cism, together the greatest epoch in German literature, fell within 
the lifetime of Johann Wolfgang von Goethe (1749-1832). His 
youth and early manhood belonged to, and profoundly affected, the 
movement known as Sturm und Drang (Storm and Stress), which 
aimed a t  supplanting the Enlightenment, and all i t  stood for. Seeds 
of the new growth were to be found in Klopstock, in the spiritual 
force of pietism, and in the rising resistance to French classical 
taste, while the influence of Jean Jacques Rousseau, Edward Young 
and Mac~herson.  and of the recentlv translated Shakes~eare was of 
prime iiportande. The critical &itings of ~ e r s t e n b e r ~  (Brieje 
uber Merkdrdi~kei ten  der Litteratur. 1766-70) stressed uersonal 
feeling in matters of taste, but the chiei imI;etus came &om the 
oracular utterances of Johann Georg Hamann (1730-88), the 
"Magus im Norden," who observed that the basic verities of exist- 
ence are to be apprehended through faith and the experience of the 
senses, emphasized the inspirational and symbolical function of 
language and pointed out the value of primitive poetry, such as  
that of the Bible. Poetry, he declared, was the mother tongue of 
the human race and not the product of learning and precept. His 
pupil was Johann Gottfried Herder ( I  744-1803). Herder grasped 
as  no thinker before him the idea of historical evolution. Begin- 
ning with literary criticism, which engendered the main current 
of the Sturm und Drang, he ended as a philosopher of history and 
religion, writing on biblical interpretation, aesthetics, history of 
literature, and many other fields allied to his great objective, the 
history of mankind; his doctrine of "Humanitat" is fundamental 
to German classicism. H e  stressed the value of historical con- 
tinuity in literature, finding therein the reason for the greatness 
of other literatures; he rejected imitation, discussed the essentials 
of a poetic language, explained original genius and pointed to the 
folksongs, ballads and romances of the middle ages as sources of 
inspiration, to which Percy's Reliques had recently drawn atten- 
tion. Among his many works may be mentioned his Fragmente 
uber die neuere deutsche Litteratur (1767), Kritische Waldev, 
Uber den Ursprung der Sprache, contributions to the collection 
Von deutscher Art und Kunst, Volkslieder (1778-9), Zdeen zur 
Philosophie der Geschichte der Menschheit. Percy's Reliques 
also affected the work of a group of poets who, adoring Klopstock 
and hating Wieland, founded in 1772 the Gottingen B u d  or Hain, 
and published their poetry in the Gottinger Musemlmanuch. 
With the exception of the two brothers, Christian zu Stolberg 
( I  748-1821) and F. L. zu Stolberg (1750-1819), the members of 
this coterie belonged to the peasant class or the lower bourgeoisie; 
J. H.  Voss (1751-1826)~ the leader of the Bund, and author of 
the famous idyll, Luise ( I  784)) was a typical north German peas- 
ant. L. H.  C. Holty (1748-76) and J. M. Miller (1750-1814), 
again, excelled in simple lyrics in the tone of the Volkslied. 
Closely associated with the Gottingen group were M. Claudius 
(1740-181 j ) ,  an even more unassuming representative of the Ger- 
man peasant in literature than Voss, and G. A. Biirger (1747-94), 
author of the famous ballad of Lenore. 

The Sturm und Drang was intimately associated with Goethe. 
As a student in Leipzig, Goethe had written lyrics in the Anacreon- 
tic vein and dramas in alexandrines; but in Strasbourg, where he 
continued his studies in r 7 70-7 I ,  he made the personal acquaint- 
ance of Herder, who interested him in Gothic architecture, the 
Volkslied and Shakespeare. ?'he pamphlet Von deutscher Art und 
Kunst, to which, besides Goethe and Herder, the historian Justus 
Moser (1720-94) contributed, was a kind of manifesto of the 
Sturm und Drang. The new ideas seemed a t  once to set Goethe's 
genius free, and from 1772-75 he was extraordinarily fertile in po- 
etic ideas. His Gotz von Berlichingen (1773), the first important 
drama of the Sturm und Drang, was followed within a year by the 
first novel of the movement, Die Leiden des jungen Werther 
(1774). H e  dashed off Clavigo and Stella in a few weeks in 1774 
and 1775, and wrote a large number of Singspiele, dramatic satires 
and fragmentsiincluding Faust in its earliest form (the so-called 
Urfaust)-not to mention matchless lyrics. In  all forms of litera- 

ture he set the fashion for his time; tne Shakespearian restlessness 
of Gotz von Berlichingen found imitators in  J. M. R. Lenz (1751- 
92), F.  M. von Klinger (17 52-1831), J. A. Leisewitz (1752-1806), 
H. L. Wagner (1747-79) and Friedrich Miiller, better known as 
Maler Muller ( I  749-1825). The dramatic literature of the Sturm 
und Drang was its most characteristic product-indeed, the very 
name of the movement was borrowed from a play by Klinger; 
it  was inspired by the desire to present upon the stage figures of 
Shakespearian grandeur impelled by gigantic passions, all con- 
siderations of plot, construction and form being subordinated to 
character and all accepted authority, literary, social, political or 
moral, rejected. The fiction of the Sturm und Drang, again, was 
in its earlier stages dominated by Werthers Leiden, as may be seen 
in the novels of F. H. Jacobi (1743-1819) and J. M. Miller, al- 
ready mentioned above. Later, i t  was developed in a broader 
and less turbulent spirit by J. J. W. Heinse (1749-1803), author 
of Ardinghello, Klinger and K. P. Moritz (1757-93), whose Anton 
Reiser foreshadows Wilhelm Meister. 

With the production of Die Riiuber (1781) by Johann Friedrich 
Schiller (1759-1805), the drama of the Sturm und Drang entered 
upon a new phase. Schiller's tragedy was more skilfully adapted 
than those of his predecessors to the exigencies of the theatre; it  
and the succeeding dramas, Fiesco and Kabale u d  Liebe-all three 
in prose-were masterpieces of high promise. In  his fourth drama, 
Don Carlos, he abandoned prose for iambic blank verse. In 
Swabia, however, the Sturm und Drang had also been displayed in 
the irritable C. F. D. Schubart (1739-91). Other eminent drama- 
tists of this time were 0. von Gemmingen (1755-1836), an imita- 
tor of Denis Diderot, F. L. Schroder (1744-1816) and A. W. Iff- 
land (1759-1814)~ the two latter the greatest actors of their time. 
Germany owed to the Sturm zmd Drang its national theatre; per- 
manent theatres were established in these years a t  Hamburg, 
Mannheim and Gotha, and the Hofburgtheater was founded at  
Vienna in I 7 7 6. 

Classicism.-The Sturm und Dsang soon exhausted itself. For 
Goethe this phase in his development came to an end with his de- 
parture for Weimar in 1775, while after Don Carlos Schiller turned 
aside from poetry to study history and philosophy; not until the 
very close of the century did he, under the stimulus of Goethe's 
friendship, return to the drama. The first ten years of Goethe's 
life in Weimar were marked by his renewed friendship with Herder, 
whose ideal of "Humanitat" was now maturing, by an interest 
(which was to be lifelong) in scientific research, by his public serv- 
ice as a minister of state, and by his emotional attachment to Frau 
von Stein. He did not arrive a t  clearness in his ideas until after his 
sojourn in Italy (1786-88). Italy was, in the first instance, a 
revelation to Goethe of the antique; here he conceived that ideal of 
a classic literature which for the next 2 0  years dominated German 
literature. In Italy he gave Zphigenie auf Tauris its final form, he 
completed Egmont-like the exactly contemporary Don Carlos of 
Schiller, a kind of bridge from Sturm und Drang to classicism-and 
Torquato Tasso. Wilhelm Meisters Lehrjahre ( I  795-96), Goethe's 
most important novel, which had been originally concerned only 
with the theatre, became now a book on the conduct of life. . 

Before Wilhelm Meister appeared, however, German thought 
and literature had arrived a t  that stability in form and ideas es- 
sential to a great literary period. I n  the year of Lessing's death, 
I 781, Immanuel Kant (I  7 24-1804), the great philosopher, had 
published his Kritik der reinen Vernunft and this, together with 
the two later treatises, Kritik der praktischen Vernunft and Kritik 
der Urteilskrajt, placed the Germans in the front rank of philos- 
ophy. Under the influence of Kant, Schiller turned to the study 
of aesthetics, the first fruits of which were his wonderful philo- 
sophic lyrics, and his treatises Anmut und Wikde, ~sthetische 
Erziehung des Menschen and Uber naive und sentirnentalische 
Dichtung. Schiller's histories (Geschichte des Abfalls der verein- 
igten Niederlande and Geschichte des dreissigjahrigen Krieges) 
show much literary quality but scarcely entitle him to rank along- 
side Johannes von Miiller (1752-18og), the greatest historian of 
the time in Germany. 

The years 1794-1805, when in Jena and Weimar Goethe and 
Schiller wore united by a close friendship, mark the culmination of 
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literary classicism. Schiller's treatises provided a theoretical 
basis; his new journal Die Horen and his Musenalmanaclz-in 
which the two poets published their magnificent ballad poetry- 
were its literary organs. Goethe, as director of the ducal theatre, 
influenced the whole dramatic production of Germany. Under his 
encouragement Schiller turned from philosophy to poetry and 
wrote the splendid series of classic dramas, the trilogy of Wallen- 
stein, Maria Stuart, Die Jungfrau von Orleans, Die Brautl von 
Messina, Wilhelin Tell, closing with the fragment of Demetrizls; 
while to Goethe we owe the idyllic epic of Hermana und Dorothea; 
his severely classical plays Die natiirliche Tochter and Pandora are 
less important; but it was chiefly owing to Schiller's stimulus that 
in those years Goethe brought the first part of Faust (1808) to a 
conclusion. 

Although acknowledged leaders of German letters, Goethe and 
Schiller met with considerable opposition, especially from repre- 
sentatives of the once dominant rationalistic movement. But, 
apart from the two great poets, literature was in no very healthy 
condition; the stage was dominated by the extraordinarily popular 
plays of A. von Kotzebue (1761-1819); and there is a wide gap 
between Moritz's Anton Reisev or the philosophic novels which 
Klinger wrote in his later years, and Goethe's Meister. In  lyric 
and epic poetry, i t  is impossible to regard poets like the gentle 
F. von Matthisson (1761-1831), or the less inspired G. L. Kose- 
garten (1758-1818) and C. A. Tiedge (1752-1841), as worthy of 
an age that produced Goethe and Schiller. Georg Forster 
( I  754-94), however, who accompanied Captain James Cook round 
the world, provided a model of lucid descriptive writing. 

The supreme work of Goethe's latter years is Faust, Germany's 
greatest contribution to the literature of the world. Although 
Part I was published in 1808, Part I1 was not completed until 
shortly before Goethe died and was published in 1832. I n  Part I 
is set out Faust's despair, his pact with Mephistopheles and his 
love for Gretchen; Part I1 covers the magician's life a t  court, the 
winning of Helen of Troy and Faust's purification and salvation. 
The doctrine of the fulfilment of life by striving and selfless ac- 
tivity, with the problems contained within it, is fundamental to  
Goethe's mature wisdom. Wilhelm Meisters Wanderjahre, with its 
social utopianism and teaching of restraint, offered a criticism of 
the rise of industrialism. The tragic novel Die Walzlverwandt- 
schaften had similarly insisted upon the theme of renunciation. 
The autobiographical Dichtung und Wahrhe i~  affirmed the causal- 
ity existing within individual development. Dramatic pieces, a 
periodical Uber Kunst und Altertum, scientific writings, the 
Italienische Reise and Kampagne in  Frankreich, lyrics (especially 
Der Westostlicher Divan) of an intensely personal and philosophi- 
cal kind indicate the many-sidedness of Goethe's achievement. 
Letters, diaries and conversations afford a very complete picture 
of his old age. His house a t  Weimar became a place of pilgrimage; 
his visitors and correspondents belonged to all countries, and his 
influence was extremely widespread. 

T h e  R o m a n t i c  Movement.-The romantic movement began 
not so much as a protest against the classicism of Weimar, with 
which many romanticists were in sympathy, as a radical extension 
of some of its beliefs and interests. Friedrich Holderlin (1770- 
1843), one of Germany's greatest lyrical poets and author of the 
novel Hyperion, grew up as an admirer of Schiller; he sank into 
despair on realizing the impossibility of his longing for an age of 
heroic idealism and beauty such as that of ancient Greece; the Hel- 
lenic interests of the age were linked by him with an intense pa- 
triotism. Jean Paul Friedrich Richter (1763-1825), known as 
Jean Paul, was a disciple of Herder. His sentiment, ingenuity, 
whimsical style and lavish detail gained for his shapeless novels a 
vast degree of popularity; his sustained attention to contemporary 
life, rather than antiquity or the middle ages, and particularly to 
the smaller problems of life. was a new feature and his work fore- 
shadowed the Dorfgeschiclzte of later decades. His principal 
novels were Hesperus, Quintus Fixlein, Siebenkiis, Ti fan and Fle- 
geljahre; his Vorschz~le der A'sthetik reveals a Kstorical grasp of 
literary growth and Levana is a treatise on education. The first 
romantic school proper was founded at  Jena in 1798, appropriately 
near to Weimar. Ludwig Tieck (1773-1853), a leading member of 

the school, early developed a lifelong enthusiasm for  Shakespeare 
and the Elizabethan and Spanish drama. Gruesome plays and 
fairy tales, novels and fantastic comedies full of wit and mockery 
were his earliest works. The short stories of his later period were 
more valuable. The theoretic basis of romanticism was laid down 
by the two brothers August Wilhelm and Friedrich Schlegel (1767- 
1845 and 1772-18zg), who, accepting in great measure Schiller's 
aesthetic conclusions, adapted them to their own needs. These 
romantic critics maintained that the first duty of criticism was to  
understand and appreciate; the right of genius to  follow its nat- 
ural bent was sacred. The Herzensergiessungen eines kunstlie- 
benden Klosterbruders by Tieck's school friend W. H. Wacken- 
roder (1773-98) contained the romantic theory of art. The 
greatest imaginative achievement  is to be found in the lyrics and 
fragmentary novels of Novalis (Friedrich von Hardenberg) 
(1772-I~OI), in which Christian mysticism, romantic mediaeval- 
ism and symbolism transfer the reader into the realm of the 
Marchen; this is particularly so in Novalis' Heinrich von Ofter- 
dingen (1802). The novel was the romantic art-form par exceF 
lence and was attempted by almost every one of the romanticists. 
The universal sympathies of the movement were exemplified by 
the many admirable translations, produced under its auspices, of 
which the greatest was A. W. Schlegel's Shakespeare, and by  
A. W. Schlegel's courses of lectures a t  Berlin and Vienna. The  
critical essays and aphorisms of F. Schlegel are  among the most 
important features of the movement; they argued that modern (or  
romantic) literature, as distinct from ancient (or classical), should 
deal with modern life in a11 its manifestations without any restric- 
tion, and put forward Wilhelm Meister as the model to  be followed. 
The literary organ of the school was the Athenaum (1798-1800). 
J. G. Fichte (1762-1814) and to a much greater extent, F. W. J. 
von Schelling (1775-1854) were the exponents of the romantic 
doctrine in philosophy, while the theologian F. D. E. Schleier- 
macher (1768-1834) demonstrated how vital i ts individualism was 
for religious thought. 

The first romantic school had dispersed by 1804. Two years 
later, however, another phase of romanticism was initiated in the 
town of Heidelberg. The leaders of this second romantic school 
were Klemens Brentano (1778-184z), L. A. von Arnim (1781- 
1831) and J. J. von Gorres (1776-1848); their organ was the 
Zeitung fzir Eirzsiedler, or Trost-Einsamkeit, and their most char- 
acteristic production the collection of Volkslieder published under 
the title Des Knaben Wunderhorn in 1805-08. Compared with 
the earlier school, the Heidelberg writers were practical; they, too, 
were interested in the German past, but they put  aside the idealiz- 
ing glasses of their predecessors: they wrote historical works, not 
stories of an imaginary mediaeval world as Novalis had done, and 
they collected Volkslieder and Volksbiicher. Their immediate in- 
fluence on German intellectual life was consequently greater; they 
stimulated the interest of the German people i n  their history and 
we owe to them the foundations of the study of German philology 
and mediaeval literature, the brothers Jakob and Wilhelm Grimm 
(1785-1863 and 1786-1859) having been in touch with the circle 
in their early days. Again, the Heidelberg poets strengthened the 
national and patriotic spirit of their people; they prepared the way 
for  the rising against Napoleon in 1813, which produced an out- 
burst of patriotic song, the chief voices being those of E. M.  Arndt 
(1769-1860), K. Th. Korner (1791-1813) and M. von Schenken- 
dorf (1783-1817). When, about 1809, the Heidelberg school 
broke up and Arnim and Brentano settled in  Berlin, the romantic 
movement followed two clearly marked lines of development, one 
north German, the other associated with Wiirttemberg. I n  the 
north Heinrich von Kleist (I 777-181 I ) ,  PrussiaJs greatest dra- 
matic poet, created a romantic drama and short story of high poetic 
achievement; he was a leading writer in the patriotic movement 
against Napoleon. His plays, such as Amphitryon, Der zerbro- 
chene Krug, Das Kathchen von Heilbronn, Die Hermannsschlaclzt 
and Der Prinz von Homburg, express the belief that the only se- 
curity in life is to be found in the unconscious voice of feeling and 
instinct. Zacharias Werner (1768-1823), an undisciplined and un- 
balanced dramatic genius, sounded depths of mysticism and fatal- 
ism. There were a t  the same time some elements of decadence; 
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Friedrich de la Motte Fouqui (1777-1843)~ for  instance, shows 
how easy it was for the mediaeval tastes of the romanticists to be 
satisfied with mediocre novels and plays. E. T. A. Hoffmann 
(1776-1822), a novelist of indubitable genius, cultivated for pref- 
erence in his stories a morbid supernaturalism and gave European 
currency to German romanticism. The north German romantic 
circle could point to one lyric poet of the very first rank, the Sile- 
sian J. von Eichendorff (1788-1857); while A. von Chamisso 
(1781-1838), a French dmigre', developed into a German poet of 
the purest water. Others, like Friedrich Ruckert (1788-1866), 
sought new inspiration in the poetry of the east; and Wilhelm Miil- 
ler (1794-1827) following Lord Byron's example, stirred German 
sympathy for the oppressed Greeks and Poles. 

The  last phase of romanticism is represented by  the Swabian 
school. I ts  chief representative Ludwig Uhland (1787-1862), 
himself a disciple of the Heidelberg school, as a ballad-poet is 
second only to Schiller in popular esteem. One might say that 
the mission of the Swabian circle, the chief members of which 
were J. Kerner (1786-1862), G. Schwab (1792-1850)' W. Waib- 
linger (1804-30)' W. Hauff (1802-27) and, most gifted of all, 
E. Morike (1804-75), was to  preserve in both poetry and prose 
the romantic traditions from the disintegrating influences to which 
their north German contemporaries were exposed in the next gen- 
eration. 

GERMAN LITERATURE AFTER GOETHE'S DEATH 

The Biedermeier  Age  and After.-With Goethe's death a 
great age in German poetry came to a close. In  philosophy Schel- 
ling had given place to G. W. F. Hegel (1770-1831) and the Hege- 
lian metaphysics proved a less fruitful influence on literature than 
did that of Fichte and Schelling. The transference of romantic 
ideas t o  religion and politics had led to reaction; and romantic 
politics, as enunciated by men like F. von Gentz (1764-1832) and 
Adam Muller (1779--1829) was an apology for the Metternich 
regime in Austria. Only a t  the universities-in Gottingen, Heidel- 
berg and Berlin-did the movement continue, in the ,best sense, to 
be productive; German philology, historical science and jurispru- 
dence benefited by romantic ideas, long after romantic poetry had 
been superseded. The day of romanticism was over; but a return 
to the classic and humanitarian spirit of the 18th century was im- 
possible. The social condition of Europe had been profoundly al- 
tered by  the French Revolution; the rise of industrialism had 
created new economic problems: the march of science had over- 
turned old prejudices. The age of Goethe had, however, seen the 
growth of a unified German cultural life, conveniently described as 
German idealism, long before political unification became prac- 
ticable. The frustration of political hopes after the fall of Napo- 
leon thrust the middle classes, which had been thf. chief bearers of 
this culture, back into intellectual pursuits, while only the younger 
generation at  the universities sought to prolong the struggle for 
liberalism and unity. 

A number of important writers aimed a t  continuing the work of 
the previous age in the new conditions, expressing a restricted, pri- 
vate and passive spirit of compromise between frustrated idealism 
and possible achievement. The mood of the Biedermeier epoch 
is one of resignation. For the first time since the middle ages, 
Austrian literature steps into the forefront, combining the heritage 
of the Baroque and the Enlightenment of Joseph 11's time with 
the impact of idealism. Franz Grillparzer (1791-1872), Austria's 
greatest dramatist, aimed a t  reconciling, as Kleist had attempted 
to do, the classicism of Goethe and Schiller with the romantic and 
modern spirit. The drama of idealism becomes, in his hands, the 
drama of renunciation. His plays-Sappho, Das goldene Vliess, 
Konig Ottokars Gliick und Ende, Der Traum, ein Leben, Weh' 
dem,  der liigt! and others, stress the value of the inward life and 
the acceptance of tragedy as inherent in life itself. The popular 
farces of F. Raimund (1790-1836) and J. Nestroy (1801-62) con- 
tinued, in a satirical vein, the Baroque and Italian comedy. E. von 
Bauernfeld (1802-90) wrote society comedy; Friedrich Halm (the 
pseudonym of E. F. J. von Munch-Bellinghausen, 1806-71), once 
extremely popular, later was no longer read. Much of the temper 
of the Austrian Biedermeier in the realm of regional fiction appears 

in the work of Adalbert Stifter (1805-68); he eschewed passion 
and glorified scenery rather than men. His novel Der Nachsom- 
mer (1857) which has a didactic flavour, extols the virtues of 
resignation and simplicity in family life, in a reposeful and pic- 
torial style; short stories (Studien, Bunte Steine) and a historical 
novel Witiko (1865-67) should also be mentioned. Karl Im- 
mermann ( I  796-1840), in northwestern Germany, more vigor- 
ously reveals the perplexities of his transitional age; his novels 
Die Epigonen, which gave its name to the whole group of post- 
classical and postromantic writers, and Miinchhausen satirized the 
mediocrity of the time and discovered strength in peasant life; 
his dramas were unsuccessful. 

The melancholy frustration of the age was reflected in the work 
of poets whose temperaments were more extreme than those of the 
Biedermeier writers. Nikolaus Lenau (1802-so), a Hungarian by 
birth, plumbed depths of poetic melancholy not before touched; 
lyrical epics in the Byronic mode (e.g., Faust, Savonarola, Die 
Albigenser, Don Juan) expressed Byron's discontent without his 
defiance. Morike embodied the idyllic modesty of the Bieder- 
meier and probed deeply in his novel Maler Nolten into the artist's 
problems. Annette von Droste-Hulshoff (1797-1848), Germany's 
greatest poetess, found solace in a firm religious faith which she 
combined with a realistic attention to landscape. These lyrical 
poets stood much nearer to the romantic school than their con- 
temporaries in the drama. C. D. Grabbe (1801-36)' an extrava- 
gantly rebellious genius, scorned the accepted middle-class values 
and depicted the struggles between heroism and mediocrity in his- 
torical plays such as Kaiser Friedrich Barbarossa, Napoleon, oder 
die hundert Tage and Don Juan und Faust. Rebellious pessimism 
occurs also in the work of Georg Buchner (1813-37), whose social 
radicalism attracted political persecution; Dantons Tod deals with 
the impossibility of greatness in human life; a fragment Woyzek 
depicts proletarian misery. The greatest dramatic figure, how- 
ever, was that of Friedrich Hebbel (1813-63)' who evolved a pro- 
found theory of the tragedy that is inherent in historical progress, 
the sacrifice of the individual being necessary for the life of so- 
ciety; tragic guilt being independent of moral guilt. The spirit 
of Hegel's dialectic is in Hebbel's dramas, as well as Buchner's be- 
lief in the inevitable suffering of greatness. Hebbel's greatest 
works are Judith, Maria Magdalene, Agnes Bernauer, Herodes und 
Mariamne, Gyges und sein Ring and Die Nibelungen. His contem- 
porary Otto Ludwig (1813-65), an expert dramatic theorist, dis- 
played realism and psychological skill in his tragedies Der Erb- 
forster and Die Makkabaer and his novel Zwischen Himmel und 
Erde. 

In lyrical poetry the attack upon romanticism was conducted by 
A. von Platen-Hallermunde (1796-1835). The least subjective of 
all German lyricists, despising the political cares of his fellows, 
he became a supreme master of artistic form, especially in the field 
of the sonnet as he shows in his Sonette aus Venedig; he culti- 
vated oriental modes in the lyric and aristophanic satire in his 
plays. His classicism stood alone, until much later when, between 
1852 and 1860, Maximilian I1 of Bavaria gathered round him a t  
Munich some of the representative poets of the day. A leading 
spirit of this group was E.  Geibel (1815-84) ; F. von Bodenstedt 
(1819-92) revived the oriental interest in his Mirza Schafiy ; other 
lyricists were H. Lingg (1820-I~OS), M. Greiff (1838-1 911) and 
the Swiss, H. Leuthold (1827-79), all of them concerned with 
formal elegance. The chief prose writer of the group was Paul 
Heyse (1830--1914), notable for his short stories and his novels 
Kinder der W e l t  and Zm Paradiese. Not far remote from these 
writers was J. V. von Scheffel (1826-86), who won popularity with 
his historical novel Ekkehard and his verse romance Der Trompe- 
ter von Sackingen. 

Young Germany.-Political resistance to the romantic reac- 
tion was expressed in the 1830s in the work of a number of writers 
who came to be known as Young Germany. They did not form a 
school in the accepted sense; the group was called into being in 
1835 by a decree suppressing the writings of Heinrich Heine, Karl 
Gutzkow, Ludolf Wienbarg, Theodor Mundt and Heinrich Laube. 
Of these men, Heine (1797-1856) is by far the most famous. H e  
had made his reputation in 1826 and 1 8 2 7  with Die Harzreise and 
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his Buch der Lieder, both of which show how deeply he was im- 
mersed in the romantic traditions. The Buch der Lieder is, in 
fact, one of the most famous German songbooks. But Heine felt 
more acutely than any other man of his time how the ground was 
slipping away from beneath his feet; he hailed the July revolutions 
as the first stage in the "liberation of humanity" and sought in 
France the freedom and intellectual stimulus which Germany with- 
held from him. These sympathies were always counteracted, how- 
ever, by doubts whether, after all, life had not been better in that 
old romantic Germany of his childhood for which, to the last, he 
retained so warm an affection. To  these doubts were added bitter 
disappointments and the sufferings caused by spinal disease, and 
the gifted poet-satirist was often overshadowed by the cynic. 

Heine's contemporary, Ludwig Borne (1786-1837), was a more 
wholehearted representative of the Young German point of view; 
and his brilliant Briefe aus Paris form a landmark in the develop- 
ment of German prose style. Karl Gutzkow (1811-78) had be- 
come a man of letters under the influence of the July revolution, 
and in an early novel, Wally, die ZweifEerin, then regarded as 
atheistic and immoral, he fought for the new ideas. His best liter- 
ary work was the comedies with which he enriched the German 
stage of the 184os, and the long novels Die Ritter vom Geiste and 
Der Zauberer von Rom. Heinrich Laube (1806-84), critic and 
author of social novels, was another of the leaders of the new 
movement, but he is best remembered as Germany's greatest 
theatre manager, being director of the Vienna Burgtheater from 
1850 to 1867. The scholarship and learning of this period were 
strongly infused with Hegelianism, the leading spirits being D. F. 
Strauss (1808-74), author of the Leben Jesu, the historians G. G. 
Gervinus (1805-71) and W. Menzel (1798-1873), and the philos- 
opher L. A. Feuerbach (1804-72). 

The political ideas of the Young German movement gained 
ground in the unsettled conditions prevailing between the revolu- 
tions of 1830 and 1848. The early 1840s were marked by an out- 
burst of political poetry, which may be compared with the national 
and patriotic lyric of 1813. Initiated by mediocre talents like 
N. Becker (1809-45) and R. E. Prutz (1816-72), the movement 
found a vigorous champion in Georg Herwegh (181 7-75), who in 
turn succeeded in winning Ferdinand Freiligrath (1810-76) for the 
revolutionary cause. Others joined in the revolutionary cry- 
F. Dingelstedt (1814-81), A. H.  Hoffmann von Fallersleben 
(1798-1874) and a number of Austrians. But the best Austrian 
political poetry, the Spaziergange eines Wiener Poeten (1831), by 
"Anastasius Griin" (Graf A. A. vonauersperg, 1806-76), belonged 
to a decade earlier. E. Geibel was only temporarily interested in 
the political movement. The promising talent of M. von Strach- 
witz (1822-47) did not feel a t  home in the political atmosphere 
and he won greater fame as a ballad-writer. 

Realism.-The growth of natural science combined with the de- 
cline of religious faith gave rise to a regard for the processes of 
nature as the only reality. On the one hand was the belief in man's 
power to harness nature to his needs, on the other an increased 
consciousness of man's dependence upon nature. Materialism and 
determinism followed in the wake of Feuerbach's agnosticism. 
After the revolution of 1848 a spirit of passivity came over litera- 
ture; it  was not wanting in achievement, but it  lacked conviction 
and enthusiasm. Hegel's influence gave place to that of the chief 
exponent of philosophic pessimism, Arthur Schopenhauer (1788- 
1860). Schopenhauer's chief work, Die Welt als Wille und Vor- 
stellung, had appeared, i t  is true, as far back as 1819; but the cen- 
tury was more than half over before pessimism became a dominant 
force in German intellectual life. 

The function of literature in this context was not to proclaim 
idealized regions beyond the sphere q.f actuality; the poet, being 
dependent upon and conditioned by his world, did not set out to 
be its master. The caprices of romanticism were no more. I t  was 
natural that prose narrative should be the most suitable form in 
which realism expressed itself. In historical fiction realism showed 
itself in the descriptions of scenes and customs rather than in char- 
acterization. The influence of Sir Walter Scott and the heritage 
of the historical novels of Arnim and Hauff were taken further in 
the work of Willibald Alexis (the pseudonym of Wilhelm Haring, 

1798-1871) ; after frankly imitating Scott in Walladmor, he turned 
to his own province of Brandenburg, and a series of novels between 
1840 and 1856, from Der Roland von Berlin to Dorothe, reveal a n  
increasing independence of his master. But Alexis had no suc- 
cessor and the historical novel later made way for the "anti- 
quarian" novels by Georg Ebers (1837-98) and Felix Dahn (1834- 
1912). The greatest master of realistic historical fiction was Con- 
rad Ferdinand Meyer (182 5-98), a Swiss writer of short stories, 
lyrics, ballads and a poetic narrative Huttens letzte Tage; his work 
is dominated by a nostalgic admiration of great personalities and is 
marked by a magnificent smoothness of style and power of com- 
pression. Jiirg Jenatsch and Der Heilige began a series of finely 
polished stories. Ernst von Wildenbruch (1845-1909) may be 
mentioned here as a once popular writer of patriotic historical 
plays about the Hohenzollerns and mediaeval emperors; e.g., 
Die Quitzows. Under James Fenimore Cooper's influence Ameri- 
can life and adventure came into vogue. The chief German writers 
who made these their theme were K. A. Postl, who wrote under 
the pseudonym of Charles Sealsfield (1793-1864), Friedrich 
Gerstacker (1816-72) and Karl May (1842-191 a). 

Of much importance was the novel of peasant and provincial life, 
of which Immermann had given an excellent example in Der Ober- 
hof, a short story embedded in his Miinchhausen. A Swiss pastor, 
A. Bitzius, better known by his pseudonym Jeremias Gotthelf 
(1797-18 54), was, however, the real founder of the peasant ro- 
mance; and his simple, unvarnished stories of Swiss life were fol- 
lowed not long afterwards by the more famous Schwarzwalder 
Dorfgeschichten (1843-54) of Berthold Auerbach (181 2-82). 
These village stories now seem lacking in nai'vetk, but they enjoyed 
a wide popularity in their day. The Low German peoples bene- 
fited by  the revival of interest in dialect and peasant life; Fritz 
Reuter (1810-74) brought honour to the Plattdeutsch of the north, 
with his Mecklenburg novels, especially Ut  de Franzosentid, U t  
mine Festungstid and Ut mine Stromtid, books which have a place 
beside the best High German fiction of the period; what Reuter did 
for Plattdeutsch prose, his contemporary, Klaus Groth (1819-99), 
the author of Quickborn, did for its verse. Another north German, 
Theodor Storm (1817-88), is the author of short stories of deli- 
cate, lyric inspiration, steeped in that elegiac romanticism which 
harmonized so well with mid-century pessimism. I n  Switzerland 
Gottfried Keller (1819-go), a native of Ziirich, was a modern ro- 
manticist of a more robust type; his magnificent autobiographical 
novel, Der griine Heinrich, might be described as the last in the 
great line of romantic fiction that had begun with Wilhelm Meister, 
and his volumes of short stories, Die Leute von Seldwyla and 
Ziiricher Novellen, contain masterpieces of the first rank. 

In  Austria the story of peasant life was continued by  Peter 
Rosegger ( I  843-191 8 ) )  Marie von Ebner-Eschenbach ( I  830- 
1916) and Ferdinand von Saar (1833-1906), while in the field of 
regional drama Ludwig Anzengruber (1839-89) moved in the di- 
rection of naturalism. The humourists Wilhelm Busch (1832- 
1908) and Heinrich Seidel (1842-1906) may be mentioned in this 
general association. 

Several important novelists stand aside from these trends. 
Gustav Freytag (1816-95) glorified the sturdy qualities of the 
middle class in commerce (Sol1 und Haben) and scholarship (Die 
verlorene Handschrift) and presented popular pictures of the Ger- 
man past in Bilder aus der deutschen Vergangenheit and Die 
Ahnen. Friedrich Spielhagen (1829-191 I )  followed in the wake of 
Gutzkow, holding up the mirror to social problems in a series of 
novels from Problematische Naturen to SturmfEut. Wilhelm Raabe 
(1831-1910) mingled pessimism with humour, and his works. such 
as Die Chronik der Sperlingsgasse, Der Hungerpastor and Stopf- 
kuchen, are marked by nostalgic reminiscence, resignation and sen- 
t iyent  ; his historical novels-Nach dem grossen Kriege and others 
-emphasize his doubts about his own time. Theodor Fontane 
(1819-g8), a ballad-writer (under English influence) and author 
of social and historical novels, was concerned with caste problems, 
which he depicted with masterly realistic detail and psychological 
insight in Vor dem Sturm, Zrrungen, Wirrungen, Stine, Ef i  Briest 
and others; like so many he perceived the crisis that faced German 
middle-class values and- was as eager as Raabe for genuineness of 
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feeling. 

The Franco-German War had little or no immediate effect on 
literary development. Political and economic problems engrossed 
public attention. The dominant force in literature continued to 
be the philosophy of Schopenhauer. The novel was the most popu- 
lar genre of the day. The drama showed little promise, except 
for the stage improvements following the artistic reforms intro- 
duced by the duke of Meiningen in his court theatre and the ideals 
of a national theatre realized a t  Bayreuth by Richard Wagner 
(1813-83), whose tetralogy Der Ring des Nibelungen was first per- 
formed there in 1876. The shortcomings of the contemporary out- 
look were sharply brought out in the works of Friedrich Nietzsche 
(1844-1~00). Beginning as a disciple of Schopenhauer and friend 
of Wagner, he became militantly individualistic and strengthened 
the current of arrogant "titanism" that was developing. The in- 
dividual, not the herd, the Herrenmensch, not the slave, self- 
assertion, not renunciation, are the ideas on which his ethics pivot. 
H e  looked forward to the emergence of the human race from the 
effete culture of tradition and its re-establishment upon a basis in 
harmony with man's primitive instincts. Nietzsche was a stylist 
of the first rank and his literary masterpiece Also sprach Zarathus- 
tra (1883-91) is one of the most important books of its time. 

T h e  Natura l i s t  Movement.-Nietzschean individualism was 
only one of many factors which profoundly affected literature. 
The realistic movement as it had developed in France, Russia and 
Scandinavia became a dominant force in Germany towards the end 
of the century and, with the impact of Darwinism and the rising 
force of social democracy, the last step was taken in the abjuration 
of romanticism in the form of naturalism. The centre of this new 
movement was Berlin, which was rapidly becoming the literary 
metropolis. Literature became markedly tendentious: slum scen- 
ery, unadorned, even vulgar language, sex, alcoholism, poverty and 
the effects of heredity were exploited as its main features. The 
movement was founded by the review Kritische Waffengange 
(1882-84). run by the brothers Heinrich and Julius Hart,  and by 
M. G. Conrad's magazine Die Gesellschaft (188j-1902). The 
realistic novels of Conrad (1846-1927), K. Bleibtreu (1859-19?8), 
M. Kretzer (18 54-1941) and H. Conradi (1862-90), the tragedy 
Jugend by Max Halbe (1865-1944) and the satirical comedies of 
0. E. Hartleben (1864-19oj) were less important than the sketches 
Papa Hamlet by Arno Holz (1863-1929) and Johannes Schlaf 
(1862-19411, their drama Die Farnilie Selicke, and the early works 
of Hermann Sudermann (1857-1928) and Gerhart Hauptmann 
(1862-1946). Sudermann, beginning as a novelist with Frau 
Sorge, won rapid fame in the drama with Die Ehre and Heimat, 
but later works (e.g., Es war and Das hohe Lied) suffered from 
crass sensationalism. Hauptmann came to be one of the outstand- 
ing figures of 20th-century German literature. His drama Vor 
Sonnenaujgang (1887) made him head of the new movement; it  
was the first of a series of naturalistic plays of which Die Weber 
was the most powerful. Poetic mysticism joined forces with real- 
ism in Hanneles Himmeljahrt, historical realism came in Florian 
Geyer, and allegory in Die versunkene Glocke. Hauptmann's de- 
velopment was exceedingly varied and belonged to many fields, 
tragedy, fantasy, legend, lyric, comedy with Der Biberpelz, epic 
with Till Eulenspiegel and Der grosse Traum, novel and short 
story. His principal novels were Der Narr i n  Christo Emanuel 
Quint, the tragedy of a would-be religious leader, Atlantis, a study 
of the weakness of contemporary culture, Der Ketzer von Soana, 
a pagan glorification of sex, Die Insel der grossen Mutter, a utopian 
story of a matriarchy, and Im Wirbel der Berufung, a "Hamlet" 
story. Das Buch der Leidenschajt and Das Abenteuer meiner 
Jugend are autobiographical. During World War 11, Hauptmann 
worked on a cycle of dramas on the Atrides, stressing the timeless 
values of humane classicism. His vast range and creative power, 
with his strong sense of compassion, made him a national figure. 

The incompatibility of naturalism and artistic achievement was 
quickly apparent, as Hermann Bahr (1863-1934) explained in Die 
Uberwindung des Naturalismus. The range of literature had, how- 
ever, been immensely widened, and in the many cross-currents that 
followed, the problems first adumbrated by the naturalists, espe- 
cially those of sex and proletarian misery, recurred. Once the phil- 

anthropic zeal of naturalism was withdrawn, there remained, in the 
movement known as impressionism, merely a positivistic attention 
to reality. often only the sordid and obscene. At the same time 
other trends emerged-symbolism, an off-shoot of romanticism; 
expressionism, an incoherent and eccentric reaction against mate- 
rialism for its neglect of ethical considerations; and neoclassicism, 
which looked back to the values of Lessing and Schiller. 

20th-Century Verse.-Verse showed the most significant prog- 
ress of all branches of literature in 20th-century Germany. The 
first poet to break with tradition was Detlev von Liliencron (1844- 
1909) in his Adjutantenritte; a soldier and sportsman, he resisted 
false sentiment and romanticism and wrote fluent ballads, realistic 
lyrics, an epic, dramas and novels. In the ballad he was followed 
by F. Avenarius (18 56-1923), B. von Miinchhausen (1874-1945), 
Agnes Miegel (1879- ) and Lulu von Strauss und Torney 
(1873: ). 0. J. Bierbaum (1865-1910) wrote in a cabaret- 
like vein, which was sustained in his plays and novels of bohemian- 
ism. Arno Holz in Das Buch der Zeit and Phantasus introduced 
novel theories of poetical form and his phrase-rhythms gave new 
flexibility to German poetry. G. Falke (18j3-1916), J. H.  Mackay 
(1864-1933) and Karl Henckell (1864-1929) belonged to the 
school of the naturalist lyric. Epic form xas  chosen by Heinrich 
Hart (1855-1906) in Das Lied der Menschheit, by the Viennese 
Marie delle Grazie (1864-1931) and by the Swiss Nobel laureate 
Karl Spitteler (1845-1924). Spitteler's Prometheus und Epime- 
theus and Oly?npischer Friihling, evincing Nietzsche's hatred of 
banality, foreshadowed other myth-making cosmic poems, such as 
D m  Nordlicht by T. Daubler (1876-1934) and the works of 0. zur 
Linde (1873-1938) and A. Mombert (1872-1 942). Richard 
Dehmel (1863-I~ZO),  whose verse (e.g., Erlosungen, Aber die 
Liebe, Zwei Menschen) defended country life and depicted social, 
especially sexual, problems, was more reflective and tortuous than 
his friend Liliencron. Stefan George (1868-1933) cultivated the 
supremacy of aesthetic values, translated with distinction, and 
founded an esoteric circle of disciples around his journal Blatter 
jiir die Kunst. His sense of dignity and hatred of decadence were 
to be seen not only in the content of his verse, but in the typo- 
graphical devices adopted to keep it from the vulgar herd (see Die 
Biicher der Hirten und Preisgedichte, Der siebente Ring, Der Stern 
des Bundes,.Das neue Reich). In Vienna, Hugo von Hofmannsthal 
(18 74-1929) realized the shortcomings of his initial impressionism 
and demanded a recasting of modern culture in a conservative 
sense; a perfect stylist, he was primarily a lyricist, but also 
achieved fame with his lyrical dramas (Der Tor und der Tod, Elek- 
tra, ctc.),  librettos, such as Der Rosenkavnlier, narratives, and 
with his revival of the mediaeval mystery play with Jedermann 
and Das Salzburger Grosse TVelttheater. The greatest and most in- 
fluential of modern German lyricists is Rainer Maria Rilke (187 j- 
1926), who extended the spiritual profundity and stylistic wealth 
of German poetry to an unparalleled degree. With his mystical 
humility and indifference to social reality and remote aestheticism 
alike. he stood aside from contemporary trends in Das Stundenbuch 
( lgo j ) ,  Nene Gedichte (1907-8). Translations, prose narratives, 
and an autobiographical novel Die dufzeichnungen des Malte 
Lazlrids Brigge were produced alongside lyric poetry; his Duineser 
Elegien (1923 j and more exuberant Sonette an Orpheus (1923) 
form the most considerable poetic sequence in modern European 
poetry. Maximilian Dauthendey ( I  867-1 918) juxtaposed effec- 
tively impressions of sound and colour, while Christian Morgen- 
stern (1871-1914) combined a bizarre humour with melancholy 
yearning. 

Among more traditionalist poets may be mentioned R. von 
Schaukal (1874-1942), R. Borchardt (1877-1945), R. A. Schroder 
(1878- ) and A. Schaeffer (1885-19 jo). The expressionists 
G. Heym (1887- I~IZ) ,  G. Trakl (1887-1914) and E. Stadler 
(1883-1914) were filled with horror at  the chaos they thought they 
perceived around them; their followers were such men as P. Zech 
(1881-1946), Franz Werfel (1890-194 j ) ,  who is much better 
known as a novelist, K. Broger (1886-1944), H. Lersch (1889- 
1936), M. Barthel (1893- ), R. Schickele (1883-~glo), 
K. Heynicke (1891- ), E. Lasker-Schiiler (1876-1945), 
IV. Flex (1887-1917). and J. Becher (1891-1958). G. Benn 
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P H O T O G R A P H S  ( I )  F R O M  " D I E  M I N N E S I N G E R  I N  B I L D E R N  D E R  M A N E S S I S C H E N  H A N D S C H R I F T j n  
, L T D . ,  ( 1 7 )  A C M E  

A U T H O R S  

1811).  10.  Heinrich Heine (1797- 1856). 11. Eduard Friedrich MBrike 
(1804- 75). 12.  Christian Friedrich Hebbel (1813-63). 13 .  Gottfried 
Keller (1819-90). 14.  Gerhart Hauptmann (1862-1946). 15.  Hugo 
von Hofmannsthai (1874-1929). 16. Rainer Maria Rilke (1875- 1926). 
17.  Thomas Mann (1875-1955). 18. Franz Kafka (1883- 1924) 
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(1886-1956), a surgeon who wrote poems about his profession, 1go3), G. von Ompteda (1863-1931) and Rudolf Herzog (1869- 
came to occupy a leading place in the German lyric after World 1943) gave way to productions of a less traditional kind. Otto 
War 11. Ernst (1862-1926) wrote delightful books for children and revived 

J. Weinheber (1892-1945) came to the fore in the prewar the Bildungsroman with Asmus Sempers Jugendland and others. 
years, and R. Hagelstange (1912- ) and H.  E. Holthusen Satanism and sex occur in the works of Stanislaus Przybyszewski 
(1913- ) during the war; with them may be mentioned A. Goes (1868-1927) and H .  H .  Ewers (1871-1943). More important 
(1908- ), E. Langgasser (1899-1950), W. Borchert (1921- writers came to the fore under the influence of impressionism. 
1947), Horst Lange (1904- ) and J. Gunert (1903- ). After Hermann Hesse (1877- ), a Swabian who lived mainly in 
World War I1 a religious flavour was strongly represented, as may Switzerland, penetrated into the problems of the artist in Peter 
be seen in the Dies irae of W. Bergengruen (1892- ) and in Camenzind and Der Steppenwolf and of adolescence in Demian, 
the works of R. Schneider (1903- ), while nature poetry was and treated with deep symbolism the duality of human existence in 
provided by W. Lehmann (1882- ), Oda Schafer (1900- ), Narziss und Goldmund. Heinrich Mann (1871-1950) became 
G. Eich (1907- ) and K. Krolow (1915- ). famous for his bitter political and social satire and the riotous 

20 th -Century  Drama.-The drama saw many experiments Italianate passion of his stories, such as I m  Schlaraflenland, Pro- 
after the days of naturalism, but less work of merit is to be re- fessor U n m t ,  Das Kaiserreich. Heinrich's brother Thomas Mann 
corded than in the spheres of the lyric and the novel. The verse (187 5-1955) became the best known of modern German novelists; 
dramas of Hofmannsthal had parallels in those of R. Beer- his constant theme is the contrast between the normal man and 
Hofmann (1866-1945). A. Schnitzler (1862-1931), a physician, the artist. Buddenbrooks (1900) expounds the thesis that artistic 
drew marionettelike characters in impressionistic plays and dra- refinement and physical decay go hand in hand. Tonio Kroger and 
matic dialogues (Anatol, Liebelei, Der griine Kakadu, Reigen, Der Der Tod in  Venedig (1912) develop the same problem, until in Der 
Sckleier der Beatrice, Der junge ~Wedardus) in which the libidinous Zauberberg (1924) the pathological stress on decline and disinte- 
element was monotonously present, though his Professor Bern- gration becomes oppressive. as all pre-1914 culture is analyzed. 
Itardi, like his novel Der Keg  ins Freie, bad a polemical purpose. Four novels on the biblical theme of Joseph (Joseph rrnd seine 
The miracle play of Max Me11 (1882- ), the grim dramas about Briider, 1933-44) again express the enmity of spirit and flesh. 
the Austrian peasantry written by Karl Schonherr (1868-1q42), Lotte in  Weimar (1939) deals with the sacrifices involved in being 
and the psychopathically morbid works of K.  Vollmoller (1878- near the great. The postwar Dr. Faustz~s (1947) combines in a 
19483 soon lost popularity. Neoclassical tendencies were to be modernized version of the story the problem of the disintegration 
seen in Paul Ernst (1886-1933), whose austere style and heroic of artistic genius with a study of the degeneration of German 
ethics were displayed in historical plays, short stories and criti- culture into nazidom. Der Erwahlte revives the legend of St. 
cism. Gregory. His final works, the brutally cynical Die Betrogene 

W. von Scholz (1874- ), more mystically minded than Ernst, ( 1 9 5 ~ )  and buoyantly parodistic Bekenntnisse des Hoc/tstaplers 
S. Lublinski (1868-I~IO),  Hans Franck (1879- ), W. Schmidt- Felix Krull (19 54) (of which the beginnings date back to 191 I ) ,  
bonn (1876-1952) and H. Eulenberg (1876-1949) belong to the each deal with the importance of discipline and responsibility as 
same austere current, with W. Schafer (1868-1952) and R. Bind- against the frivolous and tainted balance of the misfit. Essays, 
ing (1867-1938) representing kindred attitudes in the narrative stories, political and literary criticism complete Mann's work. 
field. The expressionist drama, with its symbolical figures and J. 1Vassermann (1873-1934) taught the doctrine of compassion 
frenzied concentration of language, aided by remarkable advances and spiritual redemption in a series of valuable novels, such as 
in stage technique. owed much to Maurice Maeterlinck and August Caspar Hazrser, Christian Wahnschafle, Der Fall Maurizius and 
Strindberg, and to Frank II'edekind's (1864-1918) grotesquely Etzel Andergast. 
naturalistic dramas on sexual obsessions. R.  Sorge (1892-1916), I n  addition to less well-known men, such as Emil Strauss 
G. Kaiser (1878-1945) and W. Hasenclever (1890-1940) inau- (1866- ):author of Freund Hein, and W .  Bonsels (1881-~gjz) ,  
gurated the new movement. I t  was markedly tendentious, its who wrote Die Biene A!laja und ihre Abentez~er, a number of 
ethical purpose being stated with restless extravagance. Its rep- women writers must be mentioned. Radical feminism occurs in 
resentatives were P. Kornfeld (1889-died in imprisonment during the work of Gabriele Reuter (18 59-1941) and Helene Bohlau 
World JVar 11). C. Sternheim (1878-1943), E. Toller (1893- (18 jg-1940), naturalism in Clara Viebig (1860-1952), romanti- 
1939), R. Goering (1887-1936), F. von Unruh (1885- ), cism in Isolde Kurz (1853-1g44), history and religious tolerance 
B. Brecht (1898-1956) (who adapted The Beggar's Opera in in Enrica von Handel-Mazzetti (1871-1955) and regionalism in 
Die Dreigrosclcenoper and whose' A&Iz~tter Courage und ihre Kinder Helene Voigt-Diederichs (18 7 j- ); Agnes Miegel and Lulu von 
was very successful), E. Barlach (1870-1938), J. Becher (1891- Strauss und Torney. The most significant, however, both in range 
19j8) ,  A. Wildgans (1881-1932), 0. Rokoschka (1886- ) and artistry is Ricarda Huch (1864-1947); her Erinnerungen von 
and Hans Henny Jahnn (1894-1959). After the first two dec- Lzrdolf Urslezt dem Jiingeren ( 1 8 9 ~ )  anticipated Mann's studies of 
ades of the 20th century, other trends were visible. Carl Zuck- decadence; T,'ita Somnium Breve traced the decline of a business 
mayer (1896- ) moved from unintelligible plays to realistic firm; her main eminence. however, is in historical narrative, where 
comedies (Der  Haz~ptmnnn von Kopenick) and scored successes she combines rich imagination and real scholarship in her tales of 
after JVorld IVar I1 with Des Tez~fels General, Gesung i m  Feuero- Garibaldi and the Risorgimento and Der grosse Krieg in  Dcutsch- 
fen and Das Kalte Licht. W .  Goetz (1885- ) revived the land. TWO excellent volumes on German romanticism, studies of 
historical drama. There followed H .  Rehberg's (1901- ) Hohen- Luther, Keller and German history, lyrics and Novellen indicate 
zollern plays and the propagandist works of Hanns Johst (1890- her wide scope. Ina Seidel (1885- ) evoked the atmosphere of 

).  After JVorld War I1 the excesses of the past were avoided, the French Revolution and German reactions to it in Das Luby- 
and G. Hermann Mostar ( I  901- j,  Hermann Rossmann (1902- rinth and Dps Lt7z~nschkind. 

): who wrote successful plays with topical significance: joined The historical novel acquired a symbolical and allegorical value 
Brecht. Jahnn and Zuckmayer in the leadership in the field of dra- as a mirror for modern problems. Tycho Brakes Lt'eg zu Got t  
matic composition. Of Austrian writers, Alexander Sacher-Masoch (1916). by Max Brod (1884- ) and Antor Dei and the Para- 
(1901- ) and F. T .  Csokor (1885- ) may be mentioned, as celsus novels (1917-25) of E. G. Kolbenheyer (1878-1962) 
well as the brilliant satirist Karl Kraus (1874-1936), whose plays, shifted the interest from the historical scene to the state of mind 
lyrics and ecsays earned wide approval. of past thinkers. The native heroism of the Germans was stressed 

20 th -Century  Novels.-Narrative prose produced important in Der Sclziller-Roman and other books by \.\I. von Ivlolo (1880- 
figures, though the new literary theories directed undue atten- ). Lion Feuchtwanger (1884-1958) showed much less pro- 
tion to psychological interests and the sordid topics already noted fundity, but Stefan Zweig (1881-1942) composed a series of 
in connection with other genres, and accentuated that tendency analytical historical narratives and portraits, and A. Seumann 
toward formlessness which al~vays had been a weakness of the (1895-1952) combined history with the macabre. I n  Bruno Frank 
German novel. The once popular works of W. von Polenz (1861- (1887-1945) a critical approach was united with an enlightened 
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sensitivity. The  regionalist trend, revived as a counterblast to the 
naturalist stress on urban life! grew into a pou~erful aid to na- 
tionalism and racialism; it was marked by the impressionist atten- 
tion to environment as the ruling influence on character. The 
Heimatk i ins t l e r  include F. Lienhard (1865-1929) of .Usace, 
A. Bartels (1862-1945) of Dithmarschen, R. H .  Bartsch (1873- 
1952) of Styria, L. Ganghofer (1855-1922) of Bavaria, H.  Hans- 
jakob (1837-1916) of the Black Forest. G. Frenssen (1863-1g4j) 
of Holstein, H. F. Blunck (1888-1961) of H'amburg (who com- 
bines regionalism with an affection for Teutonic antiquity), 
H. Lons (1866-1914) of the Liineburg heath (likewise with an in- 
terest in history) and J. Ponten (1883-1940) of the Rhineland. 
L'olk o h n e  Raztnz by Hans Grimm (187591959) united Hrzmnt-  
kztnst with the study of colonial life, ~vhich was also the subject of 
numerous short stories. F. Griese (1890- ) ,  it:. Vesper (1832- 

) and other; mostly younger men took regionalism to more 
extreme limits, but E .  \Viechert (1887-1950) used regionalism to 
deal with the problem of man's rehabilitation in D i e  Jeronzinki~tder 
and J f i s s a  s ine N o m i n e .  H .  Stehr (1864-1940), though deeply at- 
tached to Silesia, mas really concerned with the quest for religious 
certainty ( D e r  Hei l igedzo  f )  . 

Of the expressionist authors Kasimir Edschmid (1890- ) 
became a leading representative of postwar writing with Dns gz~ te  
Reclz t  (1946) and other works. Klabund !.Alfred Henschke) 
(1891-1926) excelled in exotic tales. Franz Kafka (1883-1924). 
in D e r  Prozess  and D n s  Sck loss ,  studied with mystical symbolism 
and allegory man's forlorn efforts to integrate himself in the 
world. A. Doblin (1878-19j7), whose style is influenced by James 
Joyce, reviews the former state of Germany in N o v e m b e r  1918. 
F. i\'erfel moved from expressionist extravagance to religious 
yearning in B a r b n m  oder  die  F r o m m i g k e i t  (1929) and Das Lied 
der  B e r n a d e t t e  (1941). The children's novels of E. Kastner 
(1899- ) and Hans Fallada's (1893-1947) books on the noth- 
ingness of "little men" have become well-known. Closely allied 
to expressionism was the vogue for books about IVorld War I, 
usually on the pacifist side. with E. M. Remarque (1898- ) 
and L. Renn (1889- ) scoring popular success; A. Zweig 
(188j- ): W. Flex (1887-191 j ) ,  E. E. Dwinger (1898- ) 
and E .  Jiinger (18gj- ) are somewhat more considerable. 

Hans Carossa (1878-1956) wrote a series of autobiographical 
stories dealing with the question of responsibility and the ripening 
and saddening effect of experience (Rz lmanisches  Tagebuch ,  Eine 
K i n d h e i t ,  V e r w n n d l z ~ ~ z g e n  einer Jugend ,  D a s  J n h r  d e r  scho?ze?z 
T a z ~ s c k u n g e n  and other works). Questions of guilt and reconstruc- 
tion dominate the field and are mirrored in various \vay.i in the 
novel of the vears follo~ving JVorld ]Tar 11. Hermann Broch 
(1886-1951; D e r  T o d  des Ver-gil).  Stefan Xndres (1906- ; 
D i e  S i n t f l z ~ t )  :T. Plievier (1892-19 j; ; Stal ingrad,  M o s k n u  and Ber- 
lin). E. Langgasser ( D a s  unaus losc l~ l i cke  Sicgel ,  D a s  Labyrint lz) ,  
W. Bergengruen ( D e r  S ternens tand ,  Pelegeja,  D n s  Feuerzeiclzen), 
G. von Le Fort (1876- ; D e r  Kraizz der E n g c l ) ,  H .  Kasack 
(1896- ; D i e  S t o d t  hinter  denz S t r o ~ r z ) ,  E .  Jiinger (189j- ; 
Hel iopo l i s )  and E.  von Salomon (1902- ; D e r  Fru,gebogen) 
may be mentioned. R.  Xlusil's (1880-1942) exposure of artificial- 
ity in D e r  M n n n  ohne  Eigensclzaf ten (1930-43) became more 
widely known later. 

I n  Austria. the works of A. Lernet-Holenia (1897- ) <  Alex- 
ander Sacher-Masoch and R. Brunngraber (1901- ) gained 
much attention. 

L i t e r a r y  Criticism.-At all times in German literary history, 
greater importance is attached to the transmission of ideas than 
to form. This point has been equally illustrated by developments 
in criticism, which has tended to relegate aesthetic appreciation to 
a secondary position. After the positivistic source study which xvas 
in vogue at the end of the 19th century receded. various currents 
and schools emphasized such things as sociological. ethnological 
and political factors in literary production. and literature was 
studied in terms of the history of problems and ideas. Generally 
speaking, criticism in Germany has rarely disengaged itself from 
the historical approach to literature, and. while surveys of whole 
epochs are numerous, critical biographies of importance are by 
comparison less frequent. Mediaeval studies have been con- 

sistently maintained; great attention is given to Goethe and to 
early romanticism, while the Baroque period was the subject of a 
considerable degree of interest, especially after IVorld War I. Fol- 
lowing World JVar I1 there was a marked tendency to relate literary 
criticism to contemporary problems. 

Besides work published in German-speaking countries, much 
research of the highest scholarly value has come from England, 
France and the United States, where German studies have reached 
a high standard and are frequently combined with the study of 
comparative literature. 

B I B L I ~ C R A P I I I ' . - W ~ Y ~ ~  o f  reference: K .  Goedeke, Grzrndriss zzir 
Gesclzichte der dez~tsclzen Dichtnng, 2nd and 3rd ed. and suppl. (Dres- 
den, 1884 fl.) ; R .  M. Meyer, Grundriss der ~zeueren dentsclzen Litera- 
tzrrgesrhirkte, 2nd ed. (Berlin, 1907) ; R. F.  Arnold. Allgenzeine 
Biicherkunde zur izrneren de~rtsrlzen Literntzrrgeschichte, 3rd ed. (Berlin 
and Leipzig, 1931) ; F .  Loewenthal, Bibliographischrs Hnndb~tclz zur 
dezctschen Philologie (Halle. 1932) ; F .  Koch et al., Halzdbnch des dez~t-  
scizen Schrifttztlns (Potsdam, I939 8 . )  ; J. KGrner, Bibliog~apkisclzes 
Haizdbz~clz dcs deutscheiz S c h ~ i f t t z ~ t n s ,  3rd ed. (Bern, 1949) ; K. Petry, 
HandBzlrlz zzir (Zeut~cJzrn Litrratz~rgeschiclzte (Cologne, 1949) ; P. >lei-- 
ker and W. Stammler, Reallexikon dcr dentschen Li terat~~rgeschichtr ,  4 
vol. (Berlin, 1926-31. 2nd ed., Berlin, I g j j  8 . )  ; H. Rohl. Worterbuch zur 
dezitsclzan Literatur, 2nd ed. (London. 1931) ; \V. Kosch, Deutsches 
Litemtuv-Lerikon, 2nd ed. (Bern, 1947 fl.). B. Q. Morgan, A Critical 
Bibliograplzy o f  Geinzarz Literature in  Englislz Translation, 1481-1927. 
W i t h  Sllppletnent Et?zbracitzg tlze Years 1928-jj,  2nd ed. (19.38) ; See 
also: Jahresbcrirlzte Qber die Ersclzeiizt~ngen a u f  dew Gebiete der ger- 
nranischea Philologie (Berlin and Leipzig, 1921 8 . )  ; Jnlzresbevichte iiber 
die zcissenschaftlicheiz Ersrht3innngen au f  dent Gebiete der neueren 
dezrtsclzen Literntzir (Berlin, 1921 8.) ; T h e  Year's W o r k  in  Modern 
Language Stndies (London. 1931 8 . ) .  Collections of German literature 
are: J .  Kurschner (ed.). Dezttsclze Sationalliteratur (Stuttgart, 1882- 
99) ; Deutsche Literatur i n  Ent?cickrl~lizgsreilzeiz (Leipzig, 1928 9. )  ; 
in English trans., F .  M. hluller (ed.) ,  Thc  Grrl~zatz Clrrssics fronz tlze 4th 
to  the rgtlt C~ntzrry ,  2nd ed. (Oxford, 1906) ; K. Franckc (ed.), Tlze 
Gertnan Classics o f  tlze 19th aizd 20th Cciztzlries (1913 8 . ) .  

Geizeral histories o f  litemtura and histories o f  genres: W .  Scherer 
revised T. Schulz, Gesrlzichte der dentschrn Literatzcr (Vienna, 1950) ; 
trans. of 3rd ed. by F .  C.  Conybeare (Oxford. 1886) ; A. Biese, 
Deutsche Litarat~lrgcschichte, 24th ed. (Munich, 1930) ; F. Vogt and 
M .  Koch. Gesrhirhtc der dezltsclze~z Literatztr, 2 vol.. 5th ed. (Leipzig, 
19,34) ; J .  Xadler, Literntztrge.schiclzte dcr deutschen Sta~nnze und Land- 
srhaften, 3rd ed. (Regensburg, 1929-32) and Gesrlzichte der dezltscken 
Literatur (Vienna, 1951) ; J .  G. Robertson, History o f  Ger17zatz Lit- 
erntnre, 2nd ed. (Edinburgh and London, 1931); G. Waterhouse, 
A Short History o f  Gerrna~z Literature, 2nd ed. (London, 1947); B. 
Roesch (ed.). Drutsrlze Litrrntnr in  Guutzdziigen (Bern, 1946) ; H .  0. 
Burger (ed.), Annalen der deutsclzen Literatur (Stutteart, 19jz)  ; K. 
Francke, '1 I f is tory of Gerlilalz Literature as Detert?iincct b y  Soczal 
Forrrs (London, 1901) ; E .  Ermatinger. Dirhtung zrnd G ~ i ~ f l e h e n  der 
dcntsclzen Schu'eir (Munich. 193,~,) ; J.  W. N a d ,  J. Zeidler and E. 
Castle, Drutsch-i;'st~r~~eicizi~scize Lztevatzirgesrhzrhtc, 4 vol. (Vienna, 
1897-19,~f) ; J .  Kadlcr. Literaturaesrlziclzte Osterreichs (Linz. 1948) ; 
W. Stammler, Gesrhiclzta drr niederdentrrhen Literatzcr (1,eipzig and 
Berlin, 1920) ; R. F .  Arnold, Das drutsrhe Drnn~a  (Munich. 142;) ; 
E. K. Bennett, ii Zli.rtory o f  the Gerrnan ~Yovel le  front Goetlze t o  
Thoinas 11 fnm (Cambridge, 1934) ; H. Spiero. GrschicJztc des dentsrlzen 
Roman? (Berlin. 1950) ; E .  Ermatinger, Die drutsrJze Lyrik votz Hr,i,der 
his zcr Gegeizii'nrt, 2nd ed. (Leipzig and Berlin, 1925) ; G. Miiller, 
Gesclzichte des dez~tsrheiz Lirdec (Munich, 192 j )  ; K. \:istor, Geschiclzte 
der dpzrtschen Ode (Munich, 1923). 

Contparntive literature: G. Waterhouse, '<Literary Relations with the 
Continent" in the Canzbridce Bibliugraphy of English Literature 
(Cambritlge, 1940) ; C. H. Herford. St~rdies iiz flze Literary Relntiolzs 
o f  England and Gernraizy in  the 16th Cantury (Cambridge, 1886) ; G. 
Waterhouse, TIze Literary Relations o f  England ntzd Gernzaizy iz the 
17th Century (Cambridge, 1914) ; L. M.  Price. Etzglish Litaraturr i n  
Gcrnzuny (Bcrliclcy. Calif., 1953) ; W. F. Schirmer, Der EinR~rss 
drr drutscheiz Literatzrr nu! die englische inz 19. Jahriz~tndert (Halle, 
1947); -4. B. Faust, T h e  Gernzan Elenzeizt in  tlze Cizited States wi th  
Sperial Reference t o  I ts  Politicnl,  tio oral, Sorial nizd Edz~catioiznl Zn- 
flitenre, 2 1-01, (1927) ; E. M .  Hutlcr, TIze Tyranny  o f  Greece over GPI-  
17za)zy (Cambritl-e, 1 ~ 3 . i )  ; I,. Reynaud, Hi.stoire gtnPmle dc I'itzflzre~zre 
f r a n ~ a i ~ e  ctz illlenzagne, 2nd ed. (Paris, I ~ ; S )  and L'Inffzrczce Aller~innde 
en France (111 18e e f  an rye sidrl? (Paris, 1922) ; K .  K. Klein, Literat2tr- 
geschirhta des J ) P u ~ s c ~ ~ I ~ ~ ~ z s  inz Auxln~z(l (Le ipz i~ ,  1930). 

Special periods: The Middle Agcs.-A. Hcuslcr, Altger7tzanische 
Dichtzrr~g, 2nd ed. (IVildpark-Potsdam, 1941); W. Golthcr. Die 
dc.ntschc Diclztung i71z .Ilittalnltcr, 2nd cd. (Stuttgart. 1922) ; G. Ehris- 
mann. Gesrlzichte dcr dc~ltschrn L i t ~ r i z t n ~  bis C U ~ ~ I  ,lns,yczng (ips .Wit- 
tclaltcrs (Munich, ~918-3 j) ; J.  Schwictering, Die drlrtsche Diriztnizg 
dex 1 1 f i f l r l a l t ~ r ~  (Potsdam, 1941);  G. Raesecke, I)70r- urzd Frrih- 
gc\rhirhtr drs dr~itscltriz Schriitt~cnzs (Halle, 1941 0.) ; H. Schneider, 
f lc ld~ndirhtunq,  G c i s ~ l i ~ l z e i z ~ ~ i r h t ~ r i ~ g ,  R j t t ~ r d i c h t z ~ ~ z ~ ,  2nd ed. (Weitiel- 
berg, 1943);  LV. St;immler, Die dcutsc-lze Litercrtur des Aliitlr~laltc2rs; 
Verfasserlcxikon (Berlin ant1 Leipzig, 1931 ff.) . Collected editions of 
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mediaeval texts: K. Mullenhoff and W. Scherer, Denklnaler deutscher principal figure among them was Francis Daniel Pastorius (9.v.). 
~ o e s i e  und Prosa aus den 8.-12. Jahrhundevt, 3rd ed. (Berlin, 1892) ; Germantoxvn quickly became a prosperous settlement. develop- 
H .  Paul, Altdeutsche Textbibliothek (Halle, 1882 8.) ; Berlin Academy ing various handicraft industries, weaxring, tanning and \Tagon (ed.), Deutsche Tente des Jfittelalters (Berlin, 1904 9.). 

1300-1700,-~, ~ ~ ~ d ~ ~ h ,  ~ O 1 l L  fi,ittrlalter zltr ~ ~ j ~ ~ ~ ~ t i ~ ~  ( ~ ~ ~ l i ~ ,  building Tvere especially note\\-orthy. On the Wissahickon creek 
1912 f . )  ; G. Muller, Dentsche Dichtzing uon der Renaissance bis zunt TVilliam Rittenhouse in 1690 built the first paper mill in the British 
Ausgang des Barock (Potsdam, 1 9 2 7 )  ; H. Cysarz. Deutsche Baiock- colonies. I n  1738 Christopher Sauer and his son established in 
dichtung (Leipzig, 1924) ; 5V. Stammler, I;on der 1Kystik zlrm Bayock, G ~ ~ ~ ~ ~ ~ ~ , ~ ~  a printing press Tvhich became perhaps the largest in 
1,qoo-r6oo, 2nd ed. (Stuttgart, 19 jo) ; P. Hankamer, Deutsche Gegen- 
r e f o  r77z ation delltsches Barock,  2nd rd. (Stuttpart, 1947) ; R, colonial America. Sauer's German Bible was the first  t o  be printed 
Kewald, Die deutsche Literatur votn Spbthuiitanisj7zzls bis sur Elrtp- in a European language in America. One of his employees. Jacob 
findsainkeit (Munich. 19j1). Much literature of the period is con- Bey. \\-as the first manufacturer of printing types in the British 
tained in the following: Bibliothek des Literarischen Vereins i n  colonies. 
Stuttgart (Stuttgart, 1843 f . )  ; W. Braune (ed.), Neudiucke deutscher 
Literaturwerke des 16. und 17. Jahrhunderts (Halle, 1876 8.). Germantown soon ceased to be a wholly German community. 

~h~ ~ ~ l i ~ h t ~ ~ ~ ~ ~ ~ t  and the .4ge ~ ~ ~ t h ~ , - ~ .  ~ ~ t t ~ ~ ~ ,  ~ ~ ~ ~ h i ~ h t ~  and especially after the middle of the 18th century the English 
der deutschen Literatur irn 18. Jahrhundert, 7th ed. by E. A. Boucke influx was great. Most of the fine buildings for which German- 
(Braunschweig. 1926); F. J. Schneider, Die dezftsche Dichtzrng der t o n n  avenue is famous, symmetrical stone houses characterized 
Auiklarzrngszeit, 2nd ed. (Stuttgart, 1949) and Dze deutsche Dzchtz(ng of ten  by the ~~~~~~t~~~~ pent-roof and by inviting benches flank- 
dev Geniezeit (Stuttgart, 19j2) ; .%. Koster, Die deutsche Literatur der 
Auikl;irzrngs2eit ( ~ ~ i ~ ~ l ~ ~ ~ ~ ,  1 9 z 5 )  ; W, H, B ~ ~ ~ ~ ~ ~ ,  G~~~~~~~ ill the ing the door~vay. date from the middle and late 18th century. Out- 
18th Ceiztz~ry, the Social Background of the Literary Revival standing among them is Cliveden (1  i63'1, planned by Chief Justice 
(Cambridge, 1935) ; 0. Walzel, Dezltsche Dichtung volt Gottsched his Benjamin Chew, an especially good example in stone of the monu- 
2 2 4 ~  ~ e g e n x ~ a r t  (potsdam, 1927) ; E. Ermatinger, Dezitsche Dichter, mental late Georgian style of the Philadelphia area. Grumble- 
1700-1900 (Bonn, 1949); R. Pascal. The  Gernzan Sturnz und Drang 
(Manchester. 1953); F .  Schultz, Klassik und Ron~ant ik  der Deutsclzen, thorpe is lighter in and a Germanto'vn 
rind ed. (stuttgart, 19s2) ; H. A. ~ ~ ~ f f ,  ~ p i . ~ t  dpr Goethezeit (Leipzia: home. The Morris house (1772) served as the  presidential man- 
1923 8 . ) ;  L: .A. Willoughby, T h e  Classical Age oj  Geriizan Litevatzrre sion of the United States when the yellow fever epidemic of 1793 
(Oxiord, 1926) and T h e  Ronzantic 1Movenzent in  Geriizany (Oxiord, drove George ivashington from Philadelphia and is a graceful 
1930) ; F. Strich! Deutsrhe Klassik und Roilzantik, 4th ed. (Bern, pennsylvania ~ ~ ~ ~ ~ i ~ ; ~ ~ ~ ~ ~  house, l-he original building of the 
1949) ; R. Haym, Die ~oniatztische Schule, 5th ed, by 0. Walzel (ed.) 
(Berlin, 1949) ; R. Huch, Die Ron2antik, nexv ed. ( ~ { i b i ~ ~ ~ ~  and Stutt- Germant0~1-n academy (1760') still stands. From an earlier pe- 
gart, 1951) ; R Benz, Die d~zrtsche Rqnzflntik (Leipzig, 1937); R. riod (1690 and later) Wyck survives. and from a later period 
Tymms, Gerinan Ronzaittic Literatzive (London, 1955) ; B. Seuffert and (1798) there, is Upsala, an example of the delicate federal style 
A. Sauer (eds.), Deutsclze Literaturdenkntale des 18. und 19. Jahr- in pennsylvania, yarious organized groups are dedicated to  the 
hunderts (Heiibronn, 1881-1924). 

Period Goethe,s Death,-R, M, Meyer, Die deutsrhe prexr\*ation of these buildings and of whole neighbourhoods of 
Literatur des 19. Jahrhirndevts, 6th ed. (Berlin, 1 9 2 2 )  ; 0. Walzel, Die the colonial village. 
dezrt~che Literotur tjon Goethes Tod  bis zur Gegentcart, 5th ed. (Berlin, On Oct. 4. 1777, several of the Germantown houses figured in 
1 9 z 9 )  ; H. Bieber, Der K a n ~ p f  utiz die Tradition (Stuttgart, 1928) ; E. military history, when Tvashington's continental army fought the 
Alker, Geschichte der deutschen Literatur votz Goetlzes Tod bis zur battle of G~~~~~~~~~~ among them in an to break the de- 
Gcgenrilart, 2 vol. (Stuttgart. 1949-50) ; A. Soergel. Dicktzrng idrzd 
nic,ltrr der z e i f ,  19th ed, ( ~ ~ i ~ ~ i ~ .  1 9 2 8 ) ,  *velie ~~l~~ ( ~ ~ i ~ ~ i ~ ,  1 q 2 j ) ,  f ensesof  British-occupied Philadelphia. After entering Phila- 
J)rittp Folge (Leipzig, 1934) ; J .  Bithell. Modern G e r ~ ~ a t t  Litercitzciee, delphia late in September. British Gen. Sir IVilliam H o ~ v e  had 
1880-1938 (London. 1939) : LV. Oehlke, Dezrtsche Literatzlr drr G e w -  dix-ided his army in order to attack the forts down the Delaware 
2;la~t (Eerlin: 1942) ; T'. Lanne, Moderiz G e ~ n ~ a n  Literature, 1870- river and to  maintain his communications, ~h~~ his main force 
1940 (Ithaca, Oxford: 1945) ; K .  .A. Kutzbach. .4zltoreizlerikon der 
GegPn-;,al,t (Bonn,  1950) ; Grenzmann, ~~~h~~~~ zrnd ~ l ~ ~ ~ b ~ .  a t  Germantown numbered less than 9.000, and TVashington de- 
Problenze ~ t n d  gestalten der dezctschen Gegettwa~tsliterat~rr, 2nd ed cided to attack ~ i t h  a reinforced arm?' of 11.000. H e  planned 
(Bonn. 19jz) ; A. Lennartz, Die Dichter iiitsercr Zeit,  5th ed. (Stuttgart, a complicated double envelopment, but because his flank columns 
1952). (A.  Gs.) consisted of militiamen the plan did not work out and the brunt  

GERMANOS (LOCKAS STRE~OPOVLOS) (1872-1951), Greek of the battle had to be borne by two columns of continental troops. 
archbishop of Thyateira and a leader of the ecumenical movement making virtually a head-on assault on the British centre. T h e  
i q . o . ' ) ,  was born a t  Delliones in eastern Thrace on Sept. 15, 1872. attack came close to success and might have prevailed but for an  
He  was educated in Constantino'ple and at the theological college unnecessary loss of time spent trying to drive a British garrison 
a t  Halki. and in 1900 went to Germany for further study. He  from Cliveden and a confused collision in a fog between t ~ v o  Amer- 
returned to be a professor a t  Halki (1901) and was ordained priest. ican columns. As it was. Washington had to retreat. 
later becoming also the director of the college (1907). In  1912 B I B L I ~ ~ R A P E Y . - S ~ ~ I U ~ I  IV. Pennypacker, T h e  Settleinent of Gerlizan- 
he \\.as made metropolitan of Seleucia. but retained his position tozu;~,  and the Begittnitzg of Geriifan Eiiiijivatio~z to  Xor th  .4in~rica 
at  Halki until 1922. \yT.hen he became metropolitan of Thyateira (1899) : S.  H .  Keyser, "Old Historic Germanton~n," in the Procrrdings 
and exarch of >Testern and central E~~~~~ .iTith his headquarters and Add~esses o f  the Penrzsylvatzia-Gertllnn Sorir ty  (1906) ; Herbert 
in L ~ ~ ~ ~ ~ ,  In 1924 he also named special of Pullinger. Old Gert1zantowiz (1926) ; and Harry M. and Margaret B. 

Tinkcom and Grant Miles Simon. Historic Gernzantown, Fronz the 
the patriarch of Constantinople to the'archbishop of Canterbury. Foirizdiiig to the Early Part of the .l'ilteteenth Cen tury :  a Sur t~e?~  o f  the 
and in 1912 was awarded the Lambeth cross for his services to GFril fal t  ~ o ~ ~ n ~ l ~ i ~  (1955). (R.  F. LYE.) 
Anglican-Orthodox understanding. He  played an important part 
in the formative years of 20th-century Christian co-operation. 
becoming a first president of the Il'orld Council of Churches on 
its establishment in 1948. His guidance helped bring the Ortho- 
dox churches into fuller association with the western churches. 
He  died in London. Jan. 23. 1951. i H .  I f .  Ti'.) 

GERMAN SILVER: see KICKEL SIL~FR. 
GERMANTOWN, a section of Philadelphia. Pa.. which be- 

fore 1851 v a s  a separate borough, is one of the most historic com- 
munities in the state. I t  lies 6 mi. S.TV. of the centre of 
Philadelphia and extends for more than a mile along Germantown 
avenue. formerly High street. I t s  first settlers were part of the 
vanguard of the great Germanic invasion of colonial Pennsylvania. 
William Penn's promise that his colony 1%-ould offer an asylum 
where men might worship God as they chose early attracted Pie- 
tists from the Rhineland. and in 1683 a group of such people. 
chiefly from Frankfurt  and Crefeld, founded Germantown. The 

GERMAN VOLGA REPUBLIC ~SEMTSEV P O ~ O L Z H Y A  
A.S.S.R.) was from 1921 to 1911 one of the  ten autonomous 
Soviet Socialist republics of the Russian federation. I t  xyas sur- 
rounded on west. north and east by the Saratov region (oh las t )  
and bounded south and s o u t h ~ ~ e s t  by the Stalingrad region. I t s  
area was 10.888 sq.mi.. one-fourth lying on the  right and three- 
fourths on the left bank of the Volga river. T h e  country on the 
left bank is a plain. 17-ith chestnut-coloured soil passing into salt 
steppe in the southeast 17-here it nears the Caspian depression. 
The  right bank area is a plateau, cut by rivers into ravines which 
give it  a hilly appearance. and it has some forest. Except for the 
Volga river the streams are shallow. liable to  dry up. and not 
suitable for navigation. The  climate is distinctly continental. 

The  chief crops are wheat, barley, rye. millet, maize and sun- 
flower seed; in pre-1914 times wheat was largely produced for ex- 
port. but the subsequent poverty and famine altered the balance 
of crops in favour of barley, rye, millet and sunflower seed; maize 
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is also more widely gro\Tn thanformerly. 

The industries include flour milling, tobacco making from 
local makhorka, begun in 1922, a leather factory built a t  the town 
of Golom-Karamysh in the right bank district, bacon factories and 
a factory built in 1926 at  &Iarxstadt (formerly Katherinenstadt) 
on the left bank of the Volga for the manufacture of oil tractors. 
There are small sa~vmills in the forest area and a large one at  
Engels (formerly Pokrovsk), the administrative centre on the left 
bank of the Volga opposite to Saratov. Engels had in 1926 a popu- 
lation of 34.345 which by 1939 was increased to 73,279. 

History.-About 27.000 German colonists were settled on the 
Volga river in l i 6 0  and 1761 at  the invitation of Catherine I1 by 
special manifesto. The climatic difficulties of their new environ- 
ment. lack of capital, oppression by officials and attacks by Kirghiz 
and Kalmucks diminished their numbers by 50% in the first ten 
years. They were a t  first given special privileges, including ex- 
emption from army service, but in the mid-19th century these 
privileges were annulled. About 1870 the small measure of 
autonomy remaining to them was cancelled and the colonies 
broken up. 

\Then l170rld War I broke out, the German colonists were per- 
secuted, and in Feb. 1915 an Imperial ukase ordered the destruc- 
tion of their settlements in frontier areas. In Feb. 1917 another 
ukase prescribed the transportation of the Volga Germans to 
Siberia. Before this was carried out, the 1917 revolution took 
place. I n  early 1918, a commission was organized at  Saratov 
to organize Soviet rule among the Volga Germans. and at that 
town in June 1918 the first Soviet congress of the Volga Germans 
expressed a wish for autonomous government. 

On Oct. 19, 1918, the Autonomous German L701ga district was 
created by decree. and it became a republic on Feb. 20, 1924. Of 
its 12 cantons, 5 had purely German inhabitants, 4 mixed German- 
Russian or German-Ukrainian inhabitants and 3 were predomi- 
nantly Russian or Ukrainian. By 1939 the republic's population 
was 605.542 of which 6 i %  was German. 20% Russian and 12% 
Ukrainian. The republic was abolished on Sept. 24, 1941. three 
months after the German aggression; its territory was divided be- 
tween the Saratov and Stalingrad oblasfs and its German inhabit- 
ants transported to Siberia. 

G E R M A N Y  (Dezltschlalzd), a country of central Europe 
bordering on the Netherlands. Belgium, Luxembourg, France. 
S~~i tze r land ,  .L\ustria, Czechoslovakia and Poland. The area of 
Germany is 137,535 sq.mi. The German republic. which was 
founded in 1918, mas known after 1933 as the Third Reich. 
After a series of annexations beginning with that of Austria in 
March 1938. follo\~ed by the so-called Sudeten districts of Czecho- 
slol~akia in September and the larger part of the rest of Czecho- 
slovakia in March 1939. Hitler's troops invaded Poland on Sept. 1. 
1939. and in the course of World War I1 conquered further 
substantial areas. which were placed under German domination. 
At the end of the war. in 1945. the governments of the United 
Kingdom, the United States, the U.S.S.R. and France assumed 
supreme authority in Germany without however annexing it! 
and the country within its 1937 frontiers was divided into four 
zsnes of occupation, as was also Berlin itself. By the Potsdam 
agreement of Aug. 2, 1945. it was decided to transfer the city 
of Konigsberg (renamed Kaliningrad) and the adjacent area of 
East Prussia to the U.S.S.R., while, pending the final determi- 
nation of Poland's vestern frontier a t  the peace treaty, the area 
of 1937 Germany east of the Oder-Neisse line, together with the 
city of Danzig (Gdanskj and the remainder of East Prussia. was 
placed under Polish administration. Simultaneously it  vias agreed 
that all Germans remaining in Poland, Czechoslovakia and Hun- 
gary should be transferred to Germany. In Kov. 1947 the Saar 
m7as placed under a special regime, being economically united with 
France and politically separated from Germany. I t  was reunited 
politically ~ ~ i t h  the German Federal Republic on Jan. 1, 195i, and 
economically in July 1959. 

The year 1949 saw the emergence of t~i,o separate republics in 
Germany: the German Federal Republic for the area of the three 
western zones of occupation and the German Democratic Re- 
public for the eastern zone. Berlin was similarly divided into a 

western and an eastern municipality, eastern Berlin acting as  
capital of the German Democratic Republic. The capital of the 
German Federal Republic was Bonn. Although, because of its 
isolation, western Berlin could not become a constituent part of 
the Federal Republic, close ties were maintained between the two 
areas. 

PHYSICAL FEATURES 
Geology.-Germany consists of a floor of PaIaeozoic rocks 

upon which rest unconformably the comparatively little disturbed 
beds of the Mesozoic system, while in the north German plain a 
covering of modem deposits conceals the whole of the older strata 
from view, excepting some scattered and isolated outcrops of 
Cretaceous and Tertiary beds. The rocks which compose the 
ancient floor are thrown into folds which in the western half of Ger- 
many run approximately from west-southwest to east-northeast. 
They are exposed on the one hand in the neighbourhood of 
the Rhine and on the other hand in the Bohemian massif. With 
the latter must be included the Frankenwald, the Thuringenvald 
and even the Harz. The oldest rocks, belonging to the Archaean 
system, occur in the south, forming the Vosges and the Black 
Forest in the west, and the greater part of the Bohemian massif, 
including the Erzgebirge, in the east. They consist chiefly of 
gneiss and schist, with granite and other eruptive rocks. Farther 
north, in the Hunsruck, the Taunus, the Eifel and Westenvald, 
the Harz and the Frankenwald, the ancient floor is composed 
mainly of Devonian beds. Other Palaeozoic systems are, how- 
ever, included in the folds. The Cambrian, for example, is ex- 
posed at Leimitz near Hof on the eastern side of the Frankenwald, 
and the important coal field of the Saar lies on the southern side 
of the Hunsriick, while Ordovician and Silurian beds have been 
found in several localities. Along the northern border of the 
folded belt lies the coal basin of the Ruhr in Westphalia, which 
is the continuation of the Belgian coal field, and bears much the 
same relation to the Rhenish Devonian area that the coal basin of 
Lihge bears to the Ardennes. The Permian, as in England, is not 
involved in the folds which have affected the older beds, and in 
general lies unconformably upon them. I t  occurs chiefly around 
the masses of ancient rock, and one of the largest areas is that 
of the Saar. 

Between the old rocks of the Rhine on the west and the ancient 
massif of Bohemia on the east a vast area of Triassic beds extends 
from Hanover to Basle and from hfetz to Bayreuth. Over the 
greater part of this region the Triassic beds are free from folding 
and are nearly horizontal, but faulting is by no means absent, es- 
pecially along the margins of the Bohemian and Rhenish hills. 
The Triassic beds must indeed have covered a large part of these 
old rock masses, but they have been preserved only where they 
were faulted down to a lower level. Along the southern margin 
of the Triassic area there is a long band of Jurassic beds dipping 
toward the Danube; and at  its eastern extremity this band is con- 
tinuous with a synclinal of Jurassic beds, running parallel to the 
western border of the Bohemian massif, but separated from it by 
a narrow strip of Triassic beds. Toward the north, in Lower 
Saxony and North Rhine-Westphalia, the Triassic beds are fol- 
lowed by Jurassic and Cretaceous deposits, the latter being here 
the more important. As in the south of England, the lower beds 
of the Cretaceous are of estuarine origin and the Upper Cretaceous 
overlaps the Lower, lying in the valley of the Ruhr directly upon 
the Palaeozoic rocks. In  Saxony also the Upper Cretaceous beds 
rest directly upon the Palaeozoic or Archaean rocks. The Eocene 
system is unknown in Germany except in the foothills of the Alps; 
but the Oligocene and Miocene are widely spread, especially in the 
great plain and in the depression of the Danube. The Oligocene 
is generally marine. Marine Miocene occurs in northwest Germany 
and the Miocene of the Danube valley is also in part marine, but 
in central Germany it is of fluviatile or lacustrine origin. The 
lignites of Hesse, the Cassel area, etc., are interstratified with 
basaltic la.va flows which form the greater part of the Vogelsberg 
and other hills. The trachytes of the Siebengebirge are probably 
of slightly earlier date. The precis? age of the volcanoes of the 
Eifel, many of which are in a perfect state of preservation, is not 
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clear, but they are certainly Tertiary or post-Tertiary. Leucite 
and nepheline lavas are here abundant. In  the Siebengebirge the 
little crater of Roderberg, with its lavas and scoriae of leucite 
basalt, is posterior to some of the Pleistocene river deposits. 

A glance at  a geological map will show that the greater part of 
north and central Germany is covered by Quaternary deposits. 
These are in part of glacial origin, and contain Scandinavian 
boulders; hut fluviatile and aeolian deposits also occur. Quater- 
nary beds also cover the floor of the broad depression through 
which the Rhine meanders from Basle to Mainz, and occupy a 
large part of the plain of the Danube. The depression of the 
Rhine is a trough lying between two faults or systems of faults. 
The broader depression of the Danube is associated with the for- 
mation of the Alps, and was flooded by the sea during a part of 
the Miocene period. (P. LA.; I.  L. G.) 

Physical Geography.-Germany may be described broadly 
as the country from the Alps to the North and the Baltic seas, and 
it includes a number of very diverse zones and physical units; 
less than many other countries does it  approach any real unity 
of structure or physical geographical character. The country may 
be divided into four areas: ( I )  the north German plain lying 
between the North and Baltic seas and the north edge of the mid- 
German hills; (2) the mid-German hills consisting of broken 
highlands running from the Ardennes to the northern side of the 
Bohemian block; (3) southern Germany including the Main and 
Neckar basins, the Swabian and Franconian Jura, the Danube 
basin and the Bavarian Alps; and (4) the Rhine valley. 

The North German Plain.-This area is flat to the west of the 
Berlin area but to the east it consists of morainic hills more or less 
parallel to the Baltic coast and usually less than 600 ft. high. 

In  the western section the land lies low, with reclaimed coastal 
marshes providing rich pasture land behind which lie moors and 
sandy heaths. Of the two morainic belts in this area one conta:?s 
many lakes; the other is practically a continuation of the Flamlng 
and is called the Altmark toward its eastern end, and the Liineburg 
heath in the centre, from which it dies down toward the Korth sea 
coast south of Cuxhaven. 

A great difference is to be remarked between the coast of the 
North sea and that of the Baltic. On the former, where the aea 
has broken up the ranges of dunes formed in bygone times and 
divided them into separate islands, the mainland has to be pro- 
tected by massive dykes, while the Frisian Islands are being 
gradually washed away by the waters. There are now only seven 
of the East Frisian Islands, of which Norderney is the best known; 
of the North Frisian Islands, on the western coast of Schleswig, 
Sylt is the most considerable. Besides the ordinary waste of the 
shores, there have been extensive inundations by the sea within the 
historic period, the Gulf of the Dollart having been so created 
in the year 1276. Sands surround the whole coast of the North 
sea to such an extent that the entrance to the ports is not prac- 
ticable without the aid of pilots. Heligoland is a rocky island, but 
it  also has been considerably reduced by the sea. The tide rises 
to the height of 12 or 13 ft. in the Jade bay and at  Bremerhaven, 
and 6 or 7 ft. a t  Hamburg. 

The coast of the Baltic, on the other hand, possesses few islands, 
the chief being Alsen and Fehmarn off the coast of Schleswig- 
Holstein, and Rugen off Pomerania. I t  has no extensive sands, 
though on the whole it  is very flat; i t  has no perceptible tides; and 
a great part of its coastline is covered with ice in winter which 
also blocks up the harbours so that navigation is interrupted 
several months every year. I ts  Haffs (lagoons), fronting the 
mouths of the large rivers, are extensions of the rivers rather than 
sea bays cut off, though coastal subsidence has contributed to 
their evolution. Parallel to the Baltic shore is a fertile plain be- 
hind which are lines of wooded and heath-covered uplands, scat- 
tered with small lakes. Wide, marshy plains alternate with culti- 
vated land in the valleys. 

The rivers of the great lowland, the Ems, Weser, E!be and Oder, 
are naturally navigable and need very few locks. Post-Pleistocene 
land sinking has brought the sea up the river mouths so that most 
of Germany's ports are river ports and have developed outports 
below themselves, as Bremerhaven below Bremen on the Weser, 

Cuxhaven below Hamburg on the Elbe and Warnemiinde below 
Rostock on the Warnow. The east-west sections of two rivers in  
different parts of the same low area b e b e e n  morainic hills have 
been linked together in many cases by canals, so that a system of 
river and canal communication crosses Germany from its eastern 
to its western border. This system converges upon Berlin and 
helps to account for the phenomenal growth of the city from its 
insignificant position in the middle of the 17th century. The Oder 
from Raciborz in Poland and large sections of the Havel, Spree 
and Saale are navigable; the Elbe itself can be navigated right up 
into Bohemia, and its tributary, the Moldau (Vltava), as far  a s  
Prague. The development of this system of communications and 
of its focus a t  Berlin may be said to  have changed the face of 
Germany. 

The Mid-German Hills.-Where these hills merge into the north- 
e m  plain is an area of rolling country called the Borde. The sub- 
soil is largely loessic, making it very fertile. From prehistoric 
times this area has been inhabited. Running into the hills from 
the plai? are great bays of lowland, the two biggest being the 
Cologne and Leipzig bays. In  the western half of the central 
plateau the hills trend almost southwest to northeast, the main 
lines being sharply cut a t  right angles by the Rhine gorge from 
Bingen to Bonn. Beyond the eastern rim of the Rhine basin are  
large volcanic masses, the chief of which are the Vogelsberg 
(2,539 ft.)  and the Rhon (3,045 ft.) .  This is an area of much 
faulting, drained mainly by the Weser and its tributaries which 
start close to the northern tributaries of the Main. There is thus 
a way through the mid-German hills from Frankfurt-on-Main in 
the south via Cassel to Hanover in the north, an important factor 
of the greatness of these cities. East of the Weser the hill lines 
of the Harz mountains (highest point the Brocken 3,747 f t . )  
and the Thuringian uplands are outlined and cut by faults with 
the result that both, and especially the Harz, have long been 
famed for the mining of metals. 

The southeastern end of the Thuringian uplands and the north- 
eastern end of the Franconian Jura approach one another and the 
mountains further east (the Erzgebirge and the Bohemian plateau) 
in the Fichtelgebirge (3,448 it.). These mountains seem to be a 
centre of radiation of hills and rivers; from them the Naab goes 
south between the Franconian Jura and the Bohemian plateau to 
the Danube, the Main goes west to the Rhine between the 
Thuringian uplands and the Jura, the Saale and its tributaries flow 
north between the Thuringian uplands and the Erzgebirge, while 
from Bohemia the Eger flows east between the Erzgebirge and the 
Bohemian plateau. Eastward beyond the Thuringian uplands 
the hills trend northeastward in the Erzgebirge (4,082 ft.), which 
is the northern edge of the Bohemian block, as far as the sharp 
break by which the Elbe passes from Czechoslovakia to Germany. 
Beyond the Elbe the hills trend southeastward as the Riesengebirge 
(5,259 ft.)  and the Sudetes, forming the northeast side of the 
Bohemian block. 

Southern Germany.-The Main and Neckar are right-bank 
tributaries of the Rhine. Their basins are framed by the Swabian 
and Franconian Jura on the south and east, the Black Forest on 
the west and the mid-German hills on the north. The climate in 
these lowlands is warm and dry and they are among the most 
fertile lands in Germany. growing mainly vines and grain. The  
h'eckar escapes to the Rhine south of, and the Main north of, the 
Odenwald. In  the Neckar basin Stuttgart is the chief focus. I n  
the valley of the Main Nurnberg, Bamberg, Wiirzburg and Frank- 
furt are the great centres; the river joins the Rhine just above 
Mainz. 

The Swabian and Franconian Jura are built mainly of porous, 
Mesozoic rock dipping southward and the drainage is in many parts 
in deep-cut valleys. The ridge exceeds 3,000 ft. in only a few 
places in Germany, but the southeast border reaches nearly 4,900 
ft. in the Bohemian plateau, which has the lower Bavarian forest in 
front of it. The Swabian Jura is higher and less broken than the 
Franconian, and from the rawness of winter on it  a large part is 
known as the Rauhe Alb. The dip slopes of the Jura rise from the 
left bank of the Danube; the scarp slopes face north o r  northwest 
and are steep where they face the Neckar. 
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The main part of the Danube rises in the BIack Forest and the 

basin is framed by Lake Constance and the Bavarian Alps on the 
south, and by the Alpine foreland (Jura) and the southwest border 
of the Bohemian block on the north. The river flows near the 
northern side of its basin, following the line of the Jura down to 
Regensburg, beyond which it  flows beneath and parallel to the 
granite edge of the Bohemian block, and then onward past Passau. 
The large tributaries of the right bank are the Iller, Lech, Isar and 
I n n ;  on the left bank the Womitz, which joins the Danube at 
Donauworth, flows through the Jura zone between the Swabian 
and Franconian Jura, and the Altmiihl and its feeders' make use 
of a number of minor breaks in the sharp curve of the Franconian 
Jura. Linking the Danube and the Main and using parts of the 
Altmuhl a canal has been built from Regensburg through Nurem- 
berg to Bamberg. Much land on the south of the Danube basin is 
poor, but some areas toward the centre, where the subsoil is loess, 
are fertile. 

I t  is only the northern fringe of the Alps, from Lake Con- 
stance to  about Hallein, that is in Germany and the frontier here 
lies along the northernmost of the east-west ridges of the Alps; 
the highest point in Germany, the Zugspitze (9,720 f t . ) ,  stands on 
the border of Tirol. The Bavarian Alps are of great beauty, with 
some exquisite mountain lakes, and farther down the northward 
valleys long lakes behind morainic dams, one of which, the Wiirmer 
See, has given its name to a moraine held by Albrecht Penck to 
mark one of the ice maxima of the Pleistocene glaciation. The 
slopes toward the Danube have much boulder clay and there are 
large swampy areas called Moose, but the better-drained valleys 
are relatively rich. 

The Rhine Valley.-From Basle to Mainz the Rhine flows 
through a remarkable rift valley. On the east the upstanding edge 
is the sharp western slope of the Black Forest (the Feldberg is 
4,898 ft. high) as far  north as the latitude of Karlsruhe; recog- 
nizable again farther north is the Odenwald (c. 1,700 ft.). West 
of the Rhine the upstanding edge is the Vosges (in France), be- 
coming lower and smoother north of Saveme but rising again in 
the Hardt  (highest point, Donnersberg 2,254 ft.). The continuous 
block that once included the Vosges and the Black Forest was a 
Hercynian massif, and the rift has given a section of the Rhine 
with a broad valley floor and parallel sides. The course of the 
river is rough in places, and a volcanic mass, the Kaiserstuhl, 
stands out in the middle; the banks of the rapid river are rough 
land with few towns in the south, but many from Speyer north- 
ward. From Mainz to Bingen the Rhine flows from east to west, 
from the rift valley to the gorge cutting through the mid-German 
hills. From Worms through Mainz to Bingen the land is rela- 
tively low and has loess subsoil making it  one of the best agri- 
cultural parts of the country. I t  is an area of ancient settlement 
where rich finds of prehistoric objects of several periods have 
been made. 

Climate.-The climate of Germany is intermediate between 
the oceanic and continental climates of western and eastern Europe 
respectively. The differences in the range of temperature and the 
amount of rainfall throughout Germany are not so great as they 
would be were it  not that the elevated plateaus and mountain 
chains are in the south, while the north is occupied by  low-lying 
plains. I n  the northwest no chain of hills intercepts the warmer 
and moister winds which flow from the Atlantic, and these ac- 
cordingly influence a t  times even the eastern regions of Germany. 
The mean annual temperature of southwestern Germany, or the 
Rhine and Danube basins, is about 52" to 54" F., that of central 
Germany 48" to 50" and that of the northern plain 46" to 48". 
The difference in the mean annual temperature between the south- 
west and northwest of Germany amounts to about 3". 

The  valley of the Rhine above Mainz has the greatest mean 
heat, the mildest winter and the highest summer temperature. 
The Baltic has the lowest spring temperature, and the autumn 
there is not much warmer. I n  central Germany the high plateaus 
of the Erz- and Fichtelgebirge are the coldest regions. In  south 
Germany the upper Bavarian plain experiences a harsh winter 
and a cold summer. The warmest districts are the Rhine valley 
from Karlsruhe downward, less than 300 ft. above sea level, and 

protected by mountains. The same holds true of the valleys of 
the Neckar, Main and Moselle. Hence the vine is everywhere 
cultivated in these districts. The mean summer temperature 
there is 66" and upward, while the average temperature of Jan- 
uary is above 32" F. The climate of northwestern Germany is 
oceanic, the summers not being too hot (mean summer tempera- 
ture 60" to 6z0) ,  and snow in winter remains but a short time on 
the ground. West of the Weser the average temperature of 
January exceeds 32" (it is 34" a t  Cologne) ; to the east it  sinks to 
30°, and the Elbe is generally covered with ice for several months 
of the year, as are also its tributaries. The farther one proceeds 
to the east the greater are the contrasts of summer and winter. 

Rain falls a t  all seasons, but chiefly in summer. The rainfall is 
greatest in the Bavarian tableland and the hilly regions of western 
Germany. For the Eifel, Sauerland, Harz, Thuringian forest, 
Rhon, Vogelsberg, Spessart, the Black Forest, the Vosges, etc., the 
annual average may be stated at  34 in. or more, while in the lower 
terraces of southwestern Germany, as in the Erzgebirge, it is esti- 
mated at  30 to 32 in. only. The same average obtains also on 
the humid northwest coast of Germany as far as Bremen and 
Hamburg. In  the remaining parts of western Germany, it  
amounts to upward of 24 in. In  the best wine districts, i.e., in 
the valley of the Rhine below Mannheim and also in the valley of 
the Main, no more than from 16 to 2 0  in. fall. Eastern Germany as 
far south as the Thuringian forest has an annual rainfall of only 
16 to 2 0  in. Thunderstorms are most frequent in July. The soil 
of Germany, in correlation with these facts of climate, is generally 
of the brown group (see EUROPE), moderately leached except 
near the sea where the leaching has generally been more intense 
and where the glacial subsoil often includes much sand. The 
soils on the Jurassic rocks of the south are specially rich in humus. 

Vegetation.-Approximately 27% of the whole area of Ger- 
many is still covered with forest. About 45% of this forest is pine, 
about 40% beech and about 8% oak. Though plantations are ex- 
tensive, there is still a certain amount of natural forest. 

Beech (Fagus sylvatica) forest is found on all well-drained 
soils in the temperate regions, from sea level up to 2,000 f t .  in the 
Harz mountains and 4,500 ft. in the Bavarian Alps. Associated 
with beech are silver fir, spruce, pine and oak. Where there is 
enough light and good soil the ground flora consists of dog's mer- 
cury, sweet woodruff, violets, etc.; higher up in wet places i t  in- 
cludes balsam, willow herb and monkshood; on acid soils bilberry, 
wavy hair-grass and mosses are found. 

On poorer, lighter soils, especially in the northeast, the forests 
are of Scots pine (Pinus sylvestris). They ascend to 4,000 it .  in the 
Black Forest mountains and 5,000 ft. in the Bavarian Alps. Most 
of these forests are planted, and there are also many plantations 
on inland sand dunes, for example along the Rhine valley floor 
above Mainz. The plantations have little or no ground flora, but 
the native forests often contain juniper, bilberry and heather, 
mosses and lichens. Many are mixed with oak, beech and horn- 
beam. 

Extensive plantations of spruce (Picea abies), or spruce mix- 
ture, make up 2 0 %  of the productive forest of Germany. More 
tolerant of extreme cold than beech, it  grows as a native tree on 
the upper slopes of the central and southern mountain areas where 
it  is found up to the highest limit of trees. This limit is higher in 
the south than it  is in the north. There are vast areas of spruce 
in the Black Forest. I n  the younger plantations the ground is 
covered with fungi, especially in autumn. 

The oak forests on the light, sandy, acid soils of the northwest 
are generally mixed with birch. Beneath the trees grow broom, 
heather, bilberry, bracken, etc. The oak forests in the west are 
mixed with hornbeam with a well-developed shrub layer and 
ground flora. The northern and eastern oakwoods are mixed with 
pine. The two oaks found most in Germany are Quercus robur, 
which occurs everywhere, and Q. petraea, which occurs more in 
the east. 

Alder (Alnus glutinosa) dominates the peaty fen woods and is 
the characteristic tree of river valleys, often with willow and 
poplar where it  is very wet, or oak, ash, elm and hornbeam where 
it  is drier. Willows, poplars, elms, chestnuts, walnut, maples and 
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ash are locally common. 

The silver fir (Abies alba) is a native of the central and southern 
mountains, being especially abundant on the western slopes of 
the Black Forest. In  the Thuringian forests it grows up to 2,600 
ft.  and in the Bavarian Alps it reaches 5,000 ft. Above the silver 
fir is the larch (Larix decidua). which grows up to 6,500 ft., mixed 
with spruce and Arolla pine (Pinus cembra). Above the upper 
limit of forest the mountain pine (Pinus mugo) occurs as a pros- 
trate shrub and beyond this rhododendrons and alpine plants. 

Heathland is characteristic of the northwest with heather (Cal- 
luna uulgaris), whins, grasses, mosses and lichens where it is dry, 
and cross-leaved heath (Erica tetralix), club mosses, sundews and 
cotton grass in the wetter parts. Much land from the saltings 
and estuarine marshes of the North sea coast has been reclaimed 
and is now grassland. Reclamation of fens and marshes in areas 
where the soil contains lime has turned these into rich pasture. 
I n  places where the soil is acid, especially in the wide coastal belt, 
are many bogs containing Sphagnum, cotton grass, sundews, etc. 
In  the north German plain sandy heaths, moors and bogs are being 
reclaimed. 

Fauna.-The felling of trees in all the forested areas and the 
draining of the northern marshes for the reclamation of land 
brought about great changes in the fauna of Germany, which is 
characteristically mid-European. Hunting also helped to extermi- 
nate some animals, for instance the brown bear, lynx, ibex and 
bison, though it  preserved others such as roe deer and red deer and 
wild boar. There are still chamois in the Bavarian Alps. Mar- 
mots, foxes, martens, weasels, badgers (becoming less common), 
beavers, otters and other small beasts are found in the mountains, 
forests and rivers. The elk has been reintroduced in certain places 
in northeast Germany and herds of bison are kept in some parks. 

Many of the birds are migrants that cross the country in a 
northeast-southwesterly direction. Some, such as the red-backed 
shrike, and the white stork from north and east Germany, fly 
southeast, but the white stork from the west flies southwest. 
Geese, ducks and snipe are among the birds seen on the northern 
marshes and plains, and capercaillie among those found in the 
pine forests. 

Germany is not rich in  amphibians or reptiles. Carp are 
abundant in ponds and lakes and there are salmon, trout, eels and 
crayfish in the rivers. The salmon Salmo salar is not found in 
the Danube but there is another kind called huchen (Salmo hucho) 
in the river. Along the coast mussels and oysters are found, and 
the seas produce herring and cod. Insects are varied and numerous. 
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HISTORY 
Classical writers from the time of Thales (c. 600 B.c.) were 

acquainted with the amber of the North German coasts, and the 
traveller Pytheas (c. 300 B.c.) certainly visited Germany and may 
have reached the Vistula. But there seem to have been few con- 
tacts between the classical and the Germanic world before the 
Cimbri and Teutoni, who probably came from Jutland, invaded the 
Mediterranean regions and Italy itself ( I  13-101 B.c.). Ancient 
writers were uncertain of the distinction between Germans and 
Celts which mas not clearly recognized until the Gallic campaigns 
(58-51 B.c.) of Julius Caesar brought more exact knowledge. 
(See TEUTONIC PEOPLES for an ethnological and anthropological 
account of the prehistoric Germans.) 

ANCIENT HISTORY 

Caesar's conquest of Gaul halted the German pressure on the 
Celts, which had virtually driven them from the eastern bank of 
the Rhine and had led to Ariovistus' settlements on the upper 
Rhine in 71 B.C. and to extensive infiltration (attested by archae- 
ology and by Caesar himself) on the middle and lower Rhine by 
the Treveri, Nervii and others. An invasion of Usipetes and 
Tencteri, repressed in 5; B.c., led Caesar to undertake two puni- 

tive expeditions across the Rhine in 55 and 53 B.c., neither intended 
to penetrate far. The province of Gaul as created by him in 51 B.C. 

extended to the Rhine, which he regarded as an ethnic frontier. 
Augustus (31 B.c.-A.D. 14) seems a t  first to have held Caesar's 

view of the Rhine frontier, but in I Z  B.C. his stepson Nero Claudius 
Drusus undertook what was evidently understood as a combined 
campaign of Gaul and Roman against the traditional enemies of 
both. I t  is not clear, however, how far Augustus intended annexa- 
tion to go. Drusus himself died soon after reaching the Elbe 
(g B.c.), but his work was resumed by his brother,' the  future 
emperor Tiberius from 9 to 7 B.C. Meanwhile the growth of a 
German empire under Maroboduus in Bohemia was engaging 
Roman attention; between 7 B.C. and A.D. 4 a series of expeditions 
penetrated into Germany across the Danube; and in A.D. 5 Tiberius 
subdued the Cimbri in Jutland by amphibious operations. A grand 
campaign in A.D. 6 was forestalled, however, by a revolt in Pan- 
nonia, and in A.D. 9 overenthusiastic efforts a t  provincialization 
led to a revolt in the west under Arminius and to the death of the 
governor P. Quinctilius Varus, with the loss of three legions, in  the 
saltus Teutoburgiensis (probably near Paderborn). Augustus, 
who now appreciated the insuperable difficulties of conquering a 
wild country with a backward political organization, bequeathed to 
his successors the doctrine that the Rhine and the Danube were 
the frontiers of the empire. Only along the North sea coast 
(Frisii) and in the Wetterau and Taunus, where the Chatti. the 
most civilized German tribe, commanded the trade route. did 
Rome have interests beyond the Rhine; and the campaigns of 
Germanicus (A.D. 14-16), floridly described by Tacitus. are to  be  
regarded as determined by this fact and by the need of re-establish- 
ing prestige. All garrisons across the Rhine were withdrawn under 
Claudius (41-54), and the Romans confined themselves t o  diplo- 
matic intrigue, a method that had proved successful against 
Arminius (slain by his own kin in 19). 

A new approach to the German problem was seen under the 
Flavian dynasty (Vespasian, Titus and Domitian, 69-96). Roman 
control of Friesland was reasserted, and the Chatti were subdued 
in two campaigns of Domitian (83 and 88). To  shorten the line of 
the Rhine-Danube re-entrant, the defenses enclosing the area con- 
quered from the Chatti up to the crest of the Taunus were ex- 
tended southward and eastward to join the Danube near Regens- 
burg, and the frontier works were improved and extended by  
Hadrian ( I  I 7-1 38) and Antoninus Pius ( I  38-1 61), bringing RO- 
man dominion and even the outward signs of Roman civilization 
up to the Central German or Hercynian forest. An accompani- 
ment of the policy was the creation by Domitian of the two 
provinces of lower and upper Germany, the former (carved out 
from Gallia Belgica) consisting of the more or less germanized 
tribes along the western stretches of the lower and middle Rhine, 
the latter comprising in the main the new conquests. Meanwhile 
a changed attitude to the nature of German dangers was seen in 
the disposition of the legionary garrisons. Whereas under Tiberius 
(14-37) there had been eight legions on the Rhine and five on or 
near the Danube, a century later the proportion was four to  nine. 

Wes te rn  a n d  E a s t e r n  Germans.-Tacitus' study of the Ger- 
mans, published in A.D. 98, divides them into three groups, the 
Ingaevones of the northwest, the Hermiones of the interior and 
the Istaevones of the Rhine. These names are not fitted by 
Tacitus into his description of individual tribes and clearly derive 
from an earlier period during which Germans had hardly pene- 
trated across the Elbe; they prepare for the distinction, only 
slightly blurred by tribal migrations, between western and eastern 
Germans, a distinction of great importance in their subsequent 
relations with Rome. 

I n  Tacitus' time the most important tribes along the Rhine were 
the Frisii and the Batavi a t  its mouth, the Tencteri between the 
Ruhr and the Lahn and the Mattiaci opposite Coblenz. Behind 
them were the Chauci on the coast between the Ems and the Elbe, 
the Cherusci (Arminius' tribe) round Minden, the Chatti in Hesse- 
Cassel and the Hermunduri of Franconia, who were taken into the 
empire, as were the Mattiaci and some of the Chatti, in  course 
of the new conquests. East of the Chauci along the Elbe were the 
Langobardl and on the middle Elbe the Suebi 
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Most of these names disappeared, to b e  replaced by greater po- 

litical units. the Saxons, the Franks and the Alamanni. This de- 
velopment Hans Delbriick supposed to have been the result of 
deforestation, as  the uninhabited wastes with which the tribes in 
Caesar's time had surrounded themselves for security and pres- 
tige (cf. De Bello Gallico, vi, 23, I )  were won for agriculture. 
These confederacies were becoming a menace to Rome in the 3rd 
century: in 276, Franks and Alamanni overran the whole of Gaul; 
and about this time the limes was finally abandoned. Attacks on 
Britain by  the Saxons then began in earnest and the Litus Saxon- 
icum may even commemorate their settlements as well as the de- 
fense against them. Diocletian (284-305) and his successors 
Constantine (306-337), Julian (who was in Gaul from 355 to 
360) and Valentinian (364-375) encouraged campaigns and forti- 
fication, and a frontier along the Rhine was maintained, though 
Julian had to agree to a treaty allowing the Franks to settle in 
much of modem Flanders. 

The Bastarnae in the Carpathians, known t o  Polybius in the 3rd 
century B.c., were the advance guard of a migration of Germans 
to the lands between the Elbe and the Vistula that took place about 
the beginning of the Christian era. By the time of Tacitus the 
lands immediately across the middle Danube were occupied by the 
Marcomanni and the Quadi, both scattered fragments of western 
Germans from the empire of Maroboduus. Tacitus' knowledge of 
the tribes behind these is dim, but the Burgundians and Gotones 
(the later Goths) can already be distinguished along the Warte 
and Vistula. 

The Marcomanni and the Quadi gave trouble to  Rome under 
Domitian (89 and 92) and Nerva (97). I n  166 they took ad- 
vantage of a plague and a Persian war to burst the frontier, pene- 
trated into Italy itself and were only pacified by Marcus Aurelius 
after a series of exhausting campaigns lasting until his death (180). 
Commodus (18q-192) entered into treaty with them and fortified 
the Danube yet more intensively. 

These tribes continued t o  be dangerous neighbours to the em- 
pire, but their place as its principal assailants was taken in this 
sector by the Goths, who reached the Black sea early in the 3rd 
century and attacked the Danube frontier in 238. A succession of 
emperors (one of whom, Decius, met his death a t  their hands in 
251) failed to check their forays, which extended over Greece and 
Asia Minor until Claudius 11, surnamed Gothicus, defeated them 
in 269. His successor Aurelian (270-275), however, abandoned 
Dacia to them, and about this time the distinction between Visi- 
goths and Ostrogoths begins to appear, the former in Dacia, the 
latter still in southern Russia. Warfare and fortification along 
the Danube frontier are attested notably in the reigns of Constan- 
tine and his sons and of Valentinian I. 
The Volkerwanderung o r  G r e a t  Migrations.-Germans had 

for two centuries been infiltrating into the empire as  soldiers and 
as captives settled in groups for agriculture; but their permanent 
entry in mass was part of the Volkerwanderung precipitated in 
Europe by the western movement of the Huns. About 370 the 
Ostrogothic kingdom was destroyed and soon after both branches 
of the Gothic nation requested asylum within the empire. Dis- 
sension with their hosts soon broke out, and the Romans were 
decisively defeated a t  Adrianople (378), after which the Goths 
were never expelled. Under their king Alaric (c. 365-410) and 
his successors, the Visigoths wandered over the empire seeking 
lands and political privileges and sacking Rome on the way (410). 
They finished in occupation of a kingdom embracing southwestern 
Gaul and most of Spain with its capital a t  Toulouse. During this 
period the principal general of the western Roman empire, Stilicho, 
himself of Vandal origin, was compelled to remove the garrisons 
of the Rhine for the defense of Italy, and the frontier was crossed 
a t  the end of 406 by a mixed host of Germans, mainly Vandals- 
actually migrants from eastern Germany-who penetrated first 
into Spain and then into Africa, where their leader, Gaiseric, 
founded a kingdom a t  Carthage in 439. 

The first half of the 5th century is marked by complicated mili- 
tary and diplomatic manoeuvring between the rulers and generals 
of the eastern and western empires, the German tribes and the 
Huns, whose empire under Attila (433-453) embraced virtually 

all Germany. It was probably not least in order to escape this 
rule that the Saxons and kindred tribes from the seaboard in the 
next generation invaded Britain, which had been denuded of its 
Roman troops in 410. But Attila himself was defeated by Romans 
and Visigoths at  Chglons (451), and the whole Hunnish empire 
broke up after the defeat of his successors by eastern German 
tribes in the battle of the Nedao river (454). During this period 
the situation of German tribes in the west begins to crystallize. 
Franks, Alamanni and Burgundians appear in Gaul, their areas of 
extensive settlement (as opposed to conquest) being still on the 
whole discernible from the linguistic frontier between German 
and French. In  the eastern empire, Goths had overrun Asia (399) 
and attempted to act as emperor makers in Constantinople. But 
the eastern emperors succeeded in eliminating them; the most 
important incident was the emperor Zeno's transference from the 
Balkans to Italy of the Ostrogothic bands under Theodoric, who 
was to gain the mastery (489-493) over the mixed body of mer- 
cenary Germans that had already ejected the last western Roman 
emperor in 476. This process left a vacuum in the Danube basin, 
subsequently filled by Slavs and Ugrians, so that only enclaves- 
remnants for instance of the Gepidae-survived there of the 
eastern Germans. 

The ancient period of German history may be said to close with 
the gradual extension of Frankish rule under Clovis (481-511) 
and his sons. Of the great confederacies only the Saxons and 
Alamanni remained in Germany, to be absorbed eventually in the 
new Germanic empire of Charlemagne. In  Italy, Theodoric's 
successors failed to  hold their ground against the generals of 
Justinian ( 5 1 8 - 5 6 ~ ) ~  under whom Africa too was regained for 
the eastern empire. A last chapter of the Volkerwanderung was 
the entry of the Langobardi (Lombards) into Italy in 568. The 
stage was then set for the Germany of the middle ages. 

These tribal movements did not usually involve large numbers 
(the total of Vandals invading Africa is given as 8o.ooo) and 
the Germans came more as conquerors than as settlers. They 
accepted the late Roman social structure of landlord and serf, the 
varying relationships being regulated by individual codes of law. 
For this reason there is virtually no archaeology of the migra- 
tions, the vestiges even of such settling migrants as the Rhineland 
Franks following late Roman typological developments. The long 
contacts with Rome had had their effects, not least in the con- 
version of the principal tribes to Christianity, which followed 
rapidly on the mission of Ulfilas to the Goths (c. 360). That 
Ulfilas happened to be an Arian caused the majority of German 
tribes (the Franks, led to conversion by Clovis, being the notable 
exception) to accept Arianism; and this created a religious cleav- 
age between conquerors and conquered that had important political 
consequences as it worked against the social tendencies to fusion 
to which the archaeological evidence bears witness. Only the 
Anglo-Saxons in England, pagans and removed from contacts with 
the empire, preserved that model of a prehistoric German migra- 
tion which had been familiar to Rome in the distant days of the 
Cimbri and Ariovistus. (C. E. S.) 

MEROVINGIANS AND CAROLINGIANS 

When the original western empire came to an end, the German 
tribal lands lying east of the Rhine had no unity, geographical 
or political. Divided from each other by forest or water, the 
German tribes were further subdivided by the varying degrees of 
romanization that they had experienced. Archaeology suggests 
that their social habits followed the same general pattern, and 
philology confirms that, despite dialectal differences, they spoke 
the same language. Nevertheless, "Germania" meant nothing to 
them, and their drawing together to form a mediaeval state was 
not an inevitable process but the outcome of a series of unpre- 
dictable accidents. 

Merovingian Germany.-The Franks (q.v.), settled for the 
most part in, romanized Gaul, were nevertheless drawn toward 
the Rhineland and thus into the feuds and rapidly shifting alliances 
of the Germans on the eastern bank. Of these interventions we 
have intermittent literary evidence from the 6th century onward. 
They may be said to start with the wars of Clovis, during which 
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the Merovingian dynasty of the Salian Franks established its 
authority over the Ripuarian or Rhineland Franks in part of what 
was later to be called Austrasia. With much less success, Clovis 
and his successors attempted to dominate the Thuringians of cen- 
tral Germany and the Alamanni and Bavarians of southern Ger- 
many. The h t te r  in particular could often look for help from 
the masters of Italy; and thus the Catholic Franks found that 
their raiding and counterraiding across the Rhine helped to em- 
broil them with the Arian Goths. However, it would be folly to 
elevate these clashes to the rank of wars of religion; no serious 
attempt seems to have been made to convert the Germans; rather, 
the intention was to exact tribute from them (in the case of the 
Saxons this usually took the form of cattle), to use them as mer- 
cenaries and to trade with them when possible. Certainly the 
spirit of tribal or national independence was unaffected, and the 
threat to the Rhineland remained. Meanwhile, the eastern borders 
of Germania became the prey of the land-seeking Slavonic peo- 
ples; and occasionally, as in the reign of Dagobert I, the Germans 
were glad enough of Merovingian help against their supplanters 
in the east. I n  the course of the 8th century, Frankish occasions 
of intervention tended to increase, and chieftains were deposed or, 
as occasion offered, imposed on recalcitrant tribes. But this rela- 
tionship v a s  too spasmodic to justify thinking that the Germans 
were subjected to any effective Frankish high kingship. 

The  Rise of t h e  Carol ingians and Boniface.-The Caro- 
lingian dynasty, which with papal backing supplanted the Mero- 
vingians in 751, was Austrasian and drew its strength from ex- 
tensive estates in the lands between the Meuse and the Rhine. 
I t  had grown up in the atmosphere of Rhenish prosperity and like- 
wise of Rhenish insecurity and was directly interested, in a way 
in which the Merovingians had never been, in the fate of the 
Rhineland and the behaviour of the German peoples beyond. I t  
also saw clearly that effective control over them would necessitate 
their conversion to Christianity, and hence from the earliest days 
of their power the Carolingian mayors of the palace supported 
miscionary work, both Irish and Roman. The pattern of Frankish 
penetration was always the same; small communities or churches 
were settled upon land newly won from forest or marsh, granted 
them by their Carolingian protectors. Thus, from Frisia in the 
north to Bavaria in the south, religious and economic penetration 
went hand in hand. A distinguished part was played by Anglo- 
Saxon missionaries, who linked the Frankish world not only with 
the high culture of the churches (notably York) from which they 
set out but also with Rome, the ultimate source of their inspira- 
tion. Chief among them were Willibrord (658-i39), who worked 
among the Frisians and later the Thuringians, and St. Boniface 
(c. 673-7 jq), the real founder of the German church. Supported 
by Charles hlartel against the aristocratic Frankish clergy, who 
perhaps feared the growing influence of Rome, Boniface led mis- 
sions into Franconia, Thuringia and Bavaria, where he founded or 
restored a primitive diocesan organization. In  742 he played a 
large part a t  the first council of the new German church. How- 
ever, all this work was a mere beginning; the surface of paganism 
had scarcely been scratched, and the north, where the Saxon tribes 
lived. was untouched and hostile. But when Boniface finally left 
his beloved monastery of Fulda to seek martyrdom, with a few 
companions, among the northern Frisians, he had made a vital and 
doubtless unintentional contribution to the political unification of 
the German peoples. All except the Saxons had now begun to pass 
under the yoke of Rome. 

Char1emagne.-LVhat St. Boniface began, Charlemagne took 
one stage further. Contemporary wi te rs  were vastly impressed 
by the great warrior's almost ceaseless German campaigning. 
Both the East Frisians and the Saxons (whom archaeologists find 
difficulty in distinguishing) now came within the orbit of his mis- 
sionary enterprise, and both resented it. In the wake of the mis- 
sionaries, Frankish counts and other officials moved into north- 
eastern Frisia. raising contingents for the royal host and doing the 
other business of secular government. One unforeseen effect of 
this subjugation of Frisia was the crippling of the only independent 
seapon7er that could protect the Frankish and English coasts from 
the marauding Sorsemen. As for the Rhineland, the richer it grew 

the more necessary it  became to  protect its hinterland, Hesse (or 
Franconia) and Thuringia, from Saxon raids. But this was a hard 
task, since east of the Rhine there was no natural barrier t o  hold. 
Thus, each of Charlemagne's punitive expeditions hit deeper than 
its predecessor into the heart of Germany, leaving behind i t  bitter 
memories of forced conversion, deportations and massacre. I t  
should not, however, be thought that Charlemagne's treatment of 
the Saxons sprang only from political considerations. H e  was as 
sincerely resolved to fulfil with fire and sword his missionary 
duty as a Christian ruler as were the Saxons to resist conversion 
and to uphold the bloodthirsty pagan rites of their antestors. 
Whenever Charlemagne's attention was distracted to some other 
part of his dominions, the Saxons could be counted on to revolt, 
to slaughter the Frankish officials and priests in their midst and 
to raid as far westward as they could manage. Charlemagne, in 
his turn, would punish the offending tribes and garrison the defense 
points abandoned by the Saxons. (These defense points, werls, 
or burgs, must have been centres for trade as well as defense, for 
coin hoards have often been found in their vicinity.) The  most 
famous leader of Saxon resistance was a certain Widukind, who 
is to be distinguished from the Saxon historian of the same name. 
Widukind, for longer than any other Saxon, succeeded in keeping 
together a majority of the chieftains in armed resistance to  the 
Franks. His difficulty was not that they tolerated the Franks but 
that their own feuds were too deep and complex to permit of 
serious political coherence. Resistance gave the Saxons a certain 
sense of racial unity that never deserted them; but they were not 
yet politically united among themselves, let alone with other 
Germans. They continued to live, much as in the days of Tacitus, 
upon their estates among the forest clearings-edhelingi (nobles), 
frilingi (freeman), lazzi (half-free) and unfree-a hierarchized 
society bound to the soil and little interested in common means of 
action. Widukind finally surrendered and was baptized; the 
Rhineland and the East Frankish church were saved, but a t  the 
cost of most savage repression in Saxony, which is reflected in the 
Capitulatio de partibus Saxoniae. The extreme north, looking 
to the Baltic and enjoying Danish support, was impossible to con- 
trol; but finally, in 797, Charlemagne negotiated a form of peace 
with the remaining Saxons, the terms of which were embodied in 
the Capitulare Saxonicz~m, a statesmanlike measure. The  battle 
for the north continued. but Saxony as a whole was slowly be- 
coming integrated with the other national areas of Germany under 
Frankish control and had become part of the great march protect- 
ing the Frankish world from Danes, Slavs and Avars. 

In  the Bavarians Charlemagne found a people as independent as 
the Saxons but more civilized. They had commercial and dynastic 
contacts with Lombardy that made them (and to some extent the 
Alamanni of S~vabia also) a southward-looking people. Italian 
preoccupations were, as much as anything, responsible for Charle- 
magne's decision to end the spasmodic control exercised by  the 
Franks over the powerful Bavarian ducal dynasty of the Agilolfings 
and to establish a direct supervision. This was achieved. Ba- 
varia was not francified, but Carolingian rule replaced Agilolfing, 
and Frankish churchmen and officials (such as the counts and missi 
dominici) moved as freely about Bavaria, seeing to the enforce- 
ment of the royal will, as they did in Saxony. But, as northern 
Frisia became the Frankish march against the Danes and Saxony 
that against the Slavs, so did Bavaria, together with Lombardy, 
become the march against the Avars. Only Christianity did as 
much to draw the regions of Germany together as did the powerful 
administrative'measures taken by the Franks to weld them into a 
protective march against the central European threat. But i t  was 
Francia, not Germany, that was protected. 

T h e  K i n g d o m  of Louis  t h e  German.-Charlemagne's suc- 
cessor as emperor, Louis I the Pious, was not unpopular with his 
German subjects; on two occasions he owed his restoration to 
power largely to their support. I n  825 his son, Louis the German, 
was entrusted with the government of Bavaria, whence he was 
gradually to extend his power over all Carolingian Germany. This 
was the first time that the German nations had had a ruler whose 
authority was confined to their own lands and whose time was 
largely taken up with defending them from Slavonic penetration; 
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but this was by no means the sum of ambition for Louis the 
German, who tended, like all his house, to regard the whole of 
Francia as a partible family inheritance of which each member, 
in each generation, should take for himself and his follo\vers what 
he could get. Louis was thus satisfied neither with the partition 
treaty of Verdun (843), by which he obtained the bulk of the 
lands east of the Rhine together with the districts round Mainz, 
Worms and Speyer on the left bank, nor with that of Mersen 
(870), by which he settled a dispute with Charles the Bald of 
France over the middle kingdom of their nephew Lothair (see 
LORRAINE). Under the latter treaty Louis's dominions reached 
almost the proportions of mediaeval Germany. On the east they 
were bounded by the Elbe and the Bohemian mountains; on the 
west, beyond the Rhine, they included the districts afterward 
known as Alsace and Lorraine. Ecclesiastically they included the 
provinces of Mainz, Trier, Cologne, Salzburg and Bremen. But 
Charlemagne's capital a t  Aachen and the rich family estates in 
Lotharingia were never finally abandoned by either branch of the 
Carolingian dynasty, although the bulk of the lands that they 
controlled increasingly assumed the separate outlooks of France 
and of Germany. An example of this increasing separation is 
provided by the oaths sworn at  Strasbourg in 842 by Louis and 
Charles, the former swearing in his brother's language, Romance, 
the latter, conversely, in German; but this drifting apart is in some 
ways less significant than the things that still held France and 
Germany together. 

The ceaseless external blows from Danes, Saracens and Magyars 
that fell upon the Carolingian world in the 9th century did not 
have the effect of uniting it in resistance. Not only the Car- 
olingians themselves but their followers also were prepared to 
take advantage of each other, to compromise with the enemy and 
to carve out ever more estates from each other's lands. They 
did not see great issues quite as clearly as historians now may. 
Nor are the motives that led them to behave thils quite as simple 
as at  first they may look. So, in 887, Arnulf, an illegitimate son 
of Louis the German's son Carloman, led an army of Bavarians 
against Charles the Fat,  in part because Charles was not defending 
the Rhineland from the ravages of the Danes, in part because his 
aim was the full Carolingian inheritance. But Arnulf was not 
equally successful in defending his eastern possessions. After his 
death in 899 the German kingdom came under the nominal rule 
of his young son, Louis the Child, and in the absence of strong 
military leadership became the prey of the Magyar horsemen and 
other invaders from the east. 

Rise of t h e  Duchies.-The rise of the German duchies was a 
direct outcome of the Carolingian decision, avoidable or not, to 
leave defense in the hands of those who were attacked; in other 
words, to decentralize military command and with it, inevitably, 
something else of the royal authority. The new duces were not, 
as was once thought, appointed by the peoples concerned, nor 
were they the descendants of the tribal chieftains of the post- 
migration period. I t  seems more likely that they were Carolingian 
counts who took the initiative in organizing defense on a local 
basis, without thereby seeking to shake men's loyalty to the house 
of Charlemagne, of which the German church was a natural 
champion. All the same, their initial success (the East Frankish 
kings eventually resumed leadership in the person of Henry the 
Fowler) established them in the hearts of those whom they pro- 
tected. This was particularly the case with the Saxons, whose 
dukes, the Liudolfings, were descended from the military com- 
manders first sent by Louis the German to defend east Saxony. 
Similarly, the Swabian dukes began with a military title (duces 
Ruetianorurn) ; so did the Bavarian ducal family of Liutpold. The 
origins of the short-lived duchy of Thuringia are less easy to de- 
termine. Franconia naturally remained the German duchy most 
intimately associated with the East Frankish kingship. How, in 
practice, the lives of the German land-owning or land-renting free- 
men were affected by these changes is a matter largely of guess- 
work. Perhaps it  is true that political insecurity and its economic 
consequences tightened the lord-man relationship, as in France 
and elsewhere. However, nothing is more striking than the va- 
riety, between region and region, of German social organization. 

Perhaps much more of tribal ways of local government survived 
the Carolingians and the Magyars than was once thought possible. 

(J. M. W.-H.) 

THE TENTH AND ELEVENTH CENTURIES, TO 1056 

Conrad I (911-918).-When in 91 I Louis the Child, last of the 
East Frankish Carolingians, died without leaving a male heir, it 
seemed quite possible that his kingdom would break into pieces. 
In at  least three of the four stem lands, Bavaria, Saxony and 
Franconia, the ducal families were established in the leadership 
of their tribes. In  Swabia (Alamannia) it is true, two houses were 
still fighting for hegemony; but only the church, fearing for its 
endowments, had an obvious interest in the future of the mon- 
archy, its ancient protector. Against the growing authority of 
the dukes and the deep differences in dialect, in customs and in 
social structure between the tribes there stood only the Carolingian 
tradition of kingship; but, with Charles the Simple as holder of 
the West Frankish kingdom, its future was uncertain and not very 
hopeful. Only the Lotharingians put their faith in the ancient line 
and did homage to Charles, its sole reigning representative. The 
other component parts of the East Frankish kingdom did not fol- 
low suit. 

We can only guess at  the motives of the Saxon and Frankish 
tribaI hosts who on Nov. 10, 911, elected Conrad, duke of the 
Franks, as their king at  Forchheim in Franconia. At the opening 
of the 10th century the Germanic peoples settled in the lands east 
of the Rhine and west of the Elbe, the Saale and the Bohemian 
forest, rude and thinly spread though their settlements were, 
had to face even more savage and pagan races pressing in from 
further east, especially the Magyars. The Saxons, headed by their 
duke Otto, of the great race of the Liudolfings, were threatened 
by more enemies on their frontiers than any other tribe; Danes, 
Slavs and Magyars simultaneously harassed their homeland. A 
king who commanded resources further west in Franconia might 
therefore prove to be of help. The Rhenish Franks on the other 
hand, having hitherto given their royal house, the Carolingians, to 
the other tribes, did not wish to abdicate from their position as 
the leading and kingmaking people, which gave them many ma- 
terial advantages. 

Conrad, elected by Franks and Saxons, was soon recognized also 
by Arnulf, duke of Bavaria, and by the Swabian clans. In  descent, 
honours and wealth, however, he was no more than the equal of 
the dukes who had accepted him as king. To gain a lead over 
them, to found a new royal house and to acquire those wonder- 
working attributes which the Germans venerated in their rulers 
long after they had been converted to Christianity he had yet to 
prove himself able, lucky and successful. The reason why the 
relations between the German kings and a few score families of 
magnates seemed eventually to make up the sum of political events 
was that, a t  the very foundation of the German kingdom, circum- 
stances had long favoured those men whom birth, wealth and mili- 
tary success raised well above the ranks of the ordinary free 
members of their tribe. Their estates were cultivated in the main 
by half-free peasants. slaves who had risen or freemen who had 
sunk. The holdings of these dependents fell under the power of 
the lord to whom they owed service and obedience. Already they 
were tied to the lands on which they laboured and already they 
received justice for many offenses a t  the hands of their protectors. 
For many reasons ordinary freemen tended generally to lose their 
independence and had to commend themselves to more fortunate 
and powerful neighbours and thus lost their standing in the as- 
semblies of their tribe. Everywhere except in Friesland and parts 
of Saxony the nobles wedged themselves between king or duke and 
the rank and file. They alone could become prelates of the church, 
and they alone could compete for the possession and enjoyment of 
governmental rights. Besides the dukes of the stem lands who 
owed nothing in their position to the crown the bulk of administra- 
tive authority, jurisdiction and command in war lay with the 
margraves and counts whose hold on their charges hardened by 
and large into hereditary right. The commended men and the 
half-free disappeared from the important functions of public life. 
I n  the assemblies of the county they could no longer be dooms- 
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men but came only to pay dues and to receive orders, justice and 
penalties. Their political role was passive. Those lords whose 
protection was most worth having also had the largest throng of 
dependents and thus became more formidable to their enemies and 
to the remaining freemen. Lordship and submission to it  were 
hereditary, and thus the horizon of the dependent classes narrowed 
until eventually the lord and his officials filled the place of all 
secular authority and power in their lives. Military strength, the 
possession of arms and horses, and the habit of using them were 
decisive. Lfost dependent men were disarmed; that became part 
of their degradation. 

H e n r y  1 (919-936).-Conrad I was quite unequal to the situa- 
tion in Germany. According to the feeling of contemporaries his 
failure meant that his house was luckless and without the pros- 
perity-bringing virtues which belonged to true kingship. On his 
deathbed in 918 he had therefore to propose that the crown, which 
in 91 I had remained with the Franks, should now pass to the lead- 
ing man in Saxony, the Liudolfing Henry (called the Fowler). 
Henry was elected by the Saxons and Franks at Fritzlar, their 
ancient meeting place, in 919. With a monarch of their own race 
the Saxons now took over the burden and the rewards of being 
the kingmaking people. The centre of gravity shifted to the east, 
where the Liudolfing lands and their power lay. 

The transition of the crown from the Franks to the Saxons for 
a time enhanced the self-sufficiency of the south German tribes. 
The Swabians had kept away from the Fritzlar election. The 
Bavarians believed that they had a better right to the Carolingian 
inheritance than the Saxons (who had been remote outsiders in 
the 9th century) and in 919 elected their own duke Amulf king. 
They too wanted to be the royal and kingmaking people. Henry I's 
regime rested in the main on his on-n position and family demesne 
in Saxony and on certain ancient royal seats in Franconia. His 
kingship was purely military. He hoped to gather authority by 
waging successful frontier wars and to gain recognition in the first 
place by concessions rather than to insist on the sacred and priest- 
like status of the royal office which the church had built up in the 
9th century. At his election he refused to be anointed and con- 
secrated by the archbishop of Mainz. In settling with the Ba- 
varians he abandoned the policy of supporting the internal opposi- 
tion that the clergy offered to Duke Arnulf, a plank to which Con- 
rad had clung. To end Arnulf's rival kingship he formally sur- 
rendered to him the most characteristic privilege and honour of 
the crown: the right to dispose of the region's bishoprics and ab- 
beys. Arnulf's homage and friendship entailed no positive obliga- 
tions toward Henry. and the Bavarian duke pursued his own tribal 
interests-peace with the Hungarians and expansion across the 
Alps-as long as he lived. 

Pol icy of t h e  S a x o n  D y n a s t y  (919-1024).-From these un- 
promising beginnings the Saxon dynasty not only found its Kay 
back to Carolingian traditions of government but soon got far 
better terms in its relations with the autonomous powers of the 
duchies, which had gained such a start on it. However, the con- 
stitution that it bequeathed to its Salian successors was self- 
contradictory; while seeking to overcome the princely aristocracies 
of the stem lands by leaving them to themselves, the Saxon kings 
came to rely more and more both for the inspiration and for the 
practice of government, on the prelates of the church, who were 
themselves recruited from the ranks of the same great families. 
They loaded bishoprics and abbeys with endowments and privi- 
leges and thus gradualiy turned the bishops and abbots into princes 
with interests not unlike those of their lay kinsmen. These weak- 
nesses, however, lay concealed behind the personal ascendancy of 
an exceptionally tough and commanding set of rulers up to the 
middle of the 11th century. Thereafter the ambiguous system 
could not take the strain of the changes fermenting within German 
society and even less the attack on its values that came from 
without: from the reformed papacy. 

The Liudolfing kings won m~litary success, and with it they 
gained that respect for their personal authority which counted for 
so much at  a time when the great follomed only those whose star 
they trusted and who could rem-ard services with the spoils of vic- 
tory. I n  925 Henry I brought Lotharingia back to the East 

Frankish connection (see LORRAINE). Whoever had  authority in  
this half French-speaking, half German-speaking region could 
treat the neighbouring kingdom of the West Franks as a dependent. 
The young Saxon dynasty thus won for itself and its successors a 
hegemony over the west and the southwest which lasted a t  least 
up  to the middle of the 11th century. The Carolingian kings of 
France and the great feudatories who sought to  dominate if not 
to ruin them became in turn petitioners and even vassals of the 
German court during the reign of the Ottos. T h e  kings of Bur- 
gundy, whose suzerainty lay over the valleys of the SaBne and the 
RhBne and over Provence, likewise fell under the tutelage of 
the masters of Lotharingia. Rich in ancient towns this region, 
once the homeland of the Carolingians, was more thickly popu- 
lated and wealthier than the stem lands east of the Rhine. What  
little international trade came their way entered the Rhine valley 
through Lotharingia. 

T h e  Eas te rn  Frontier.-Greater prestige still and a claim to 
imperial hegemony fell to the Saxon rulers when they broke the 
back of the Hungarian invasions against which the military re- 
sources and methods of western European society had almost 
wholly failed for several decades. I n  933, after long preparations, 
Henry routed a Hungarian attack on Saxony and Thuringia. I n  
955 Otto I (936-973)' a t  the head of a force to which all the tribes 
had sent mounted contingents, annihilated a great Hungarian army 
on the river Lech near Augsburg. The battle again vindicated the 
efficiency of the heavily armed man skilled in fighting on horseback. 

With a Saxon dynasty on the throne, Saxon nobles gained office 
and power with opportunities for conquest along the eastern river 
frontiers and marches of their homeland. Otto I indeed had an 
eastern policy which aimed at  getting more than slaves, loot and 
tribute. Between 9 5 j  and 972 he founded and richly endowed an 
archbishopric a t  Magdeburg which he intended to b e  the metropolis 
of a large missionary province beyond the Elbe, among the heathen 
Slavs. This would have brought their tribes under German control 
and exploitation in the long run; but the ruthless methods of the 
Saxon lay lords clashed with the church's efforts a t  peaceful pene- 
tration. In  the 10th century there was little or no German agricul- 
tural settlement beyond the Elbe. Far too much forest clearing 
remained to be done in all the regions of western and southern 
Germany. The Saxon conquests up to the Oder were secured by 
military strongholds, called burgwards, and lasted only as long as 
their garrisons had the upper hand. Behind the Slav peoples of 
Brandenburg and Lusatia, moreover, new powers rose : the Poles 
under Mieszko and, to the south, the Czechs under the Premyslides 
received missionaries from Passau and Magdeburg without falling 
permanently under the political and ecclesiastical domination of 
Bavarians and Saxons. The heathen Elbe-Slavs, kept under by  the 
Saxon margraves, rose in 983 when the military occupation col- 
lapsed and with it  the missionary bishoprics which had been 
founded a t  Oldenburg, Brandenburg and Havelberg. Farther south 
the defenses of the Thuringian marches between the Saale and the 
middle Elbe remained in German hands, but only after a long and 
fierce struggle against Polish invaders early in the 11th century. 
The northern part of the frontier reverted to what i t  had been 
before Otto's trustees. Hermann Billung and Gero, opened their 
wars. Missionary enterprises directed from Bremen and Magde- 
burg achieved little before the 12th century. The Saxon ruling* 
class, bishops and margraves, must bear the responsibility for the 
fiasco of eastward expansion in the 10th century. The  prelates too 
saw their missions as means to found ecclesiastical empires with 
subject dioceses and tithes on Slav soil. The tribes across the Elbe 
therefore remained unconverted and implacable foes, a standing 
menace to the nearby churches. The wars also left a legacy of 
savagery on both sides so that from c. 1140 onward the substitu- 
tion of German settlers for the native Slavs became the common 
policy of both the church and the princes. 

G o v e r n m e n t  and t h e  Nobility.-Conrad 1's and Henry 1's 
kingship rested on the will of the tribes or rather on that of their 
leaders and of the higher aristocracy. I t  was in the first place a n  
arrangement between the Franks and the Saxons which the Bavar- 
ian and Sn-abian dukes recognized at  a price by  acts of personal 
homage. But the German kings, of whatever dynasty, had to live 
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under Frankish law. After the death of Conrad 1's brother Eber- 
hard in  939 Otto I kept the Franconian dukedom vacant and the 
Franconian counts henceforth stood under the immediate authority 
of the crown. I n  Saxony too nobody succeeded to the dukedom of 
Otto's ancestors. The march-duchy of the Billungs, a bulwark 
raised against the Danes and the northern Slav tribes, did not give' 
that family authority over all the other Saxon princes. In the 
south the Ottonians sought t o  turn the dukedoms of the stem lands 
into offices held of the crown as fiefs and to supplant native dynas- 
ties by aliens and members of their own clan. When even that did 
not stop rebellions under the banner of tribal self-interest, they 
began to break up  the ancient Bavarian stem land by creating a 
duchy in Carinthia to cut off the spearhead of Bavarian expansion 
southward. The  first two Salians, Conrad I1 (1024-39) and 
Henry I11 (1039-56) also bestowed vacant duchies quite freely 
on their own kin and on men from outside the stem boundaries. 
They competed against ducal power but could neither abolish nor 
replace it. I n  the I ~ t h  century as before, the dukes held assemblies 
of their folk, led the tribal host in war and enforced peace. The 
counts, who were the ordinary officers of justice in serious, criminal 
cases, obeyed the ducal summons, but for the most part they re- 
ceived their "ban," the power to do blood justice, from the king 
himself. The fiefs and the customary rights attached to their 
office, and indeed the office itself not only became hereditary but 
also came to be treated more and more as a patrimony to which 
they had an inherent right against all men, king and duke included. 
Even so, however, a good many comital families died out and their 
counties fell back into the king's hands. From Otto 111's reign 
(983-1002) onward it  became not a t  a11 unusual to bestow these on 
bishoprics and certain great abbeys rather than to grant them out 
again to other lay magnates. The bishops however could not per- 
form all the functions of the counts; in particular their holy orders 
forbade them to pass judgments of blood. They needed officials 
called advocates to take charge of the higher jurisdiction in the 
counties and franchises that their churches possessed by royal 
grant. I n  the 10th and 11th centuries these advocates had to be 
recruited from the aristocracy, the very class whose greed for 
hereditary office was to be checked, because ordinary freemen 
could not enforce severe sentences or defend the privileges of the 
church against armed intrusion. Dangerous neighbours of bishop- 
rics and abbeys in any case, the nobles as advocates and protectors 
of ecclesiastical possessions were anything but reliable servants of 
their ecclesiastical overlords. Thus there arose in nearly all Ger- 
man lands, whether the ducal office survived or not, powerful lines 
of margraves, counts and hereditary advocates who enriched them- 
selves at  the expense of the church (which meant also the crown) 
and in competition with one another. From the abler, more fortu- 
nate and longlived races among these dynasts sprang the territorial 
princes of the later 12th and 13th centuries, absorbing and finally 
inheriting most of the rights of government from the Reich itself. 

T h e  king was the personal overlord of all the great. His court 
was the seat of government and it  went with him on his ceaseless 
journeys. The German kings, even more than other mediaeval 
rulers could only make their authority respected in the far-flung 
regions of their kingdom by travelling ceaselessly from duchy to 
duchy, from frontier to frontier. Wherever they stayed their juris- 
diction superseded the standing powers of dukes, counts and advo- 
cates and for a brief while they could collect the profits of local 
justice and wield some control over it. As they came into each 
region they summoned its leaders to attend their solemn crown 
wearings, deliberated with them on the affairs of the Reich and the 
locality, presided over pleas, granted privileges and made war 
against peace breakers a t  home and on enemies abroad. 

The royal revenues came from the king's demesne lands and 
from his share of the tributes that Poles, Czechs, heathen Slavs 
and Danes had to pay whenever he could enforce his claims of 
overlordship. The king's demesne was his working capital. He 
and his household lived on its produce during their wanderings 
through the Reich, and it  also served to provide for his family, to 
found churches and to reward faithful services done to him, espe- 
cially in war. To  swell the hosts vassals had to be enfeoffed, and 
alienations were inevitable. The Salians, though they inherited 

the remains of Ottonian wealth as imperial demesne, brought little 
of their own to make up for its diminution. Already the last Saxon, 
Henry I1 (1002-24) and after him Conrad I1 therefore took to 
enfeoffing vassals with lands commandeered from the monasteries. 
But the beneficiaries often enough were already powerful and 
wealthy men in their own right, so that no class of freeborn 
mounted warriors, linked permanently with the crown, sprang 
from the loyalties and rewards of one or two reigns. I n  any case 
the lion's share of grants went to  the German church. 

T h e  G e r m a n  Church.-From the Carolingians the German 
kings inherited their one and only institution of central govern- 
ment: the royal chapel, with the chancery that does not seem to 
have been distinct from it. Service there became a recognized 
avenue of promotion to the episcopate for high-born clerks. I n  
the 11th century bishops and abbots conducted the affairs of the 
Reich much more than the lay lords, even in war. They were its 
habitual diplomats and ambassadors. Unlike Henry I ,  Otto I and 
his successors sought to free the prelates from all forms of sub- 
jection to the dukes. The king appointed them, and to him alone, 
as to one sent by God, they owed obedience. Thus there arose 
besides the loose association of stems in the German kingdom a 
more compact and uniform body with a far greater vested interest 
in the Reich: the German church. By ancient Germanic custom, 
moreover, the founder of a church did not lose his estate in the en- 
dowment that he had made; he remained its proprietor and pro- 
tecting lord. The bishoprics, i t  is true, and certain ancient abbeys 
such as St. Gallen, Reichenau, Fulda and Hersfeld did not belong to 
the king; they were members of the kingdom but under his guard- 
ianship. The greater churches therefore had to serve the rulers 
with mounted men, money and free quarters. Gifts of royal de- 
mesne to found or to enrich bishoprics and convents were not really 
alienations but pious reinvestments, as long as the crown controlled 
the appointments of bishops and abbots. But the church did not 
merely receive grants of land, often waste, to settle, develop and 
make profitable. I t  was also given, as has been shown, powers of 
jurisdiction over its dependents. Nor did the kings stint the 
prelates in other regalian rights, such as mints, markets and tolls. 
These grants broke up counties and to some extent even duchies, 
and that was their purpose: to disrupt the secular lord's jurisdic- 
tions which escaped royal control. 

This policy of fastening the church, a universal institution, into 
the Reich with its well-defined frontiers is usually associated with 
the name of Otto I. But it gathered momentum only in the reigns 
of his successors. I t  reached a climax under Henry I1 (1002-24), 
the founder of the see of Bamberg in the upper Main valley; but 
Conrad I1 (1024-39), though less generous with his grants, and 
his son Henry I11 continued it. Bishops and abbots became the 
competitors of lay princes in the formation of territories, a rivalry 
which more than any other was the fuel and substance of the cease- 
less feuds, the smouldering internal wars in all the regions of 
Germany for centuries. The welter and the confused mosaic of 
the political map of Germany until 1803 is the not so remote out- 
come of these 10th- and 11th-century grants and of the incom- 
patible ambitions that they aroused. 

Conquest of I t a l y  a n d  t h e  I m p e r i a l  Crown.-Otto 1's mar- 
riage with Adelaide (Adelheid), daughter of Rudolph I1 of Bur- 
gundy, and the Italian rivalries between his brother Henry, duke 
of Bavaria, and his (Otto's) son Liudolf, duke of Swabia, drew 
him southward. After 951, expeditions into Italy were a matter 
for the whole Reich under the leadership of its ruler and not just 
an outlet for the ambitions of the south German tribes. For the 
Saxon military class too the south was more tempting than the 
primaeval forests and swamps beyond the Elbe. With superior 
forces at  their back the German kings gained possession of the 
Lombard kingdom in Italy. There too their overlordship in 
the 10th and the I ~ t h  centuries came to rest on the bishoprics and a 
handful of great abbeys. 

After his victory over the Magyars in 955, Otto 1's hegemony 
in the west was indisputable. By the standards of one chronicler, 
the Saxon Widukind, he had become emperor already because he 
had subjected other peoples and enjoyed authority in more than 
one kingdom. But the right to confer the imperial crown, to raise 
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a king to the higher rank of emperor, had fallen to  the papacy, 
which had crowned Charlemagne and most of his successors. The 
Carolingian order in the west was still the model and something 
like a political ideal for all its ruling families in the 10th century. 
Otto had measured himself against the political tasks which had 
faced his East Frankish predecessors and more or less mastered 
them. To be like Charlemagne, therefore, and to clothe his newly 
won position in a traditional and time-honoured dignity he ac- 
cepted the imperial crown and anointment from Pope John XI1 in 
Rome in 962. The substance of his empire was military power 
and success in war; but Christian and Roman ideas were woven 
round the Saxon's throne by the writers of his own and the next 
generation. Although the German kings as emperors did not give 
the law to the Roman church in matters of doctrine and ritual, 
they became its political masters for nearly a century. The im- 
perial crown enhanced their standing even among the nobles and 
knights who followed them to Italy and can hardly have under- 
stood or wanted all its outlandish associations. Not only the king 
but also the German bishops and lay lords thus entered into a 
permanent connection with an empire won on the way to Rome 
and bestowed by the papacy. 

Otto I1 (973-983) and above all Otto 111 (983-1002) were 
strongly drawn toward their new Mediterranean sphere of action 
but Henry I1 returned to a sober regime centred on Germany and 
contented himself with two brief Italian expeditions. Under Con- 
rad I1 (1024-39), the first member of the Rhine Frankish house 
known as the Salians, the kingdom of Burgundy fell finally under 
the overlordship of the German crown and this tough and formid- 
able emperor also renewed German authority in Italy. His son 
and successor Henry I11 (1039-56) treated the empire as a mission 
which imposed on him the tasks of reforming the papacy and of 
preaching peace to his lay vassals. Without possessing any very 
significant new resources of power he gave to his authority an 
exalted and strained theocratic complexion. Yet under him, the 
last German ruler to maintain his hegemony in western Europe, 
the popes themselves seemed to become mere imperial bishops. 
H e  deposed three of them, and four Germans held the Holy See 
at  his command; but lay opposition to the emperor in Germany 
and criticism of his regime over the church were on the increase 
during the last years of his reign. 

THE CONFLICT BETWEEN EMPIRE AND PAPACY, 

More than any other feudal society in early mediaeval Europe, 
Germany was divided and torn by the revolutionary ideas and 
measures of the reformed papacy. From the pontificate of Leo I X  
onward-he was one of Henry 111's nominees-the most deter- 
mined and inspired spokesmen of ecclesiastical reform placed 
themselves at  the service of the Holy See. Only a few years after 
Henry 111's death (1056) they agitated against lay authority in 
the church, founded on proprietary rights. They regarded the 
laity as passive partakers of the sacraments and denied the super- 
natural status of kingship. Priests, including bishops and abbots, 
who accepted their dignities from lay lords and emperors at a price 
committed a sin, for these earthly powers could not rightly confer 
churches a t  all, nor could they own them. They believed more- 
over that thorough reforms could only be brought about by the 
exaltation of the papacy so that it  commanded the obedience of 
all provincial metropolitans and was out of the emperor's and the 
local aristocracy's reach. The endless repetition of these teachings 
in brilliant pamphlets and at  clerical synods spread agitation in 
Italy, Burgundy and Lotharingia, all parts of the empire. Their 
new program committed the leaders of the movement to a struggle 
for power, because it  struck a t  the very roots oftthe regime to 
which the German church had grown accustomed and on which the 
German kings relied. The vast wealth that Henry IV's predeces- 
sors had showered on the bishoprics and abbeys would, if the new 
teaching prevailed, escape his control and remain at  the free dis- 
posal of prelates whom he no longer appointed. Under Roman 
authority the churches were to be freed from most of the burdens 
of royal protection without losing any of its benefits. The most 
fiery spirits in Rome did not flinch from the consequences of their 

convictions. Their leader Hildebrand, later Pope Gregory V I I  
(1073-85) was ready to risk a collision with the empire. 
The Minority of H e n r y  1V.-Henry IV (1056-1106) was six 

years old when his father died. The full impact of the  Gregorian 
demands, coming shortly after a royal minority, a Saxon rising and 
a conspiracy of the south German princes has often been regarded 
as the most disastrous moment in Germany's history during the 
middle ages. I n  fact the German church proved thoroughly un- 
reliable as an inner bastion of the empire even before Rome struck. 
I t s  leaders, Anno and Adalbert ( q q . ~ . ) ,  archbishops of Cologne and 
of Hamburg-Bremen respectively, shamelessly exploited their hold 
over the young king by hunting for spoils out of the imperial de- 
mesne. When Gregory VII  launched his decrees against simony 
and clerical marriage, humiliated the aristocratic episcopate by 
summonses to  Rome and sentences of suspension and, in 1075, 
forbade rulers to invest bishops and abbots with their churches, the 
German hierarchy was demoralized and shaken. The  prelates' re- 
turn to their customary support of the crown was neither disinter- 
ested, nor wholehearted, nor unanimous. 

Henry IV's minority also gave elbow room to the ambitions and 
hatreds of the lay magnates. His mother Agnes of Poitou's feeble 
regency faltered before the throng of princes who respected only 
authority and forces greater than their own. The ruling influence 
of the higher clergy a t  the court of Henry I11 and the renewed 
flow of grants to the church had estranged them from the empire. 
I t  is likely also that these eternally belligerent men were lagging 
behind the prelates in the development of their agrarian resources. 
The latter had a vested interest in peace and under royal protec- 
tion improved and enlarged their estates by assarting enterprise 
and also by offering better terms to freemen in search of a lord. 
The bishops' market and toll privileges brought them revenues in 
money, which many of the lay princes lacked. So far, however, 
the princes' military power, their chief asset, had remained un- 
challenged. Now for the first time they had also t o  face rivals 
within their own sphere of action. Henry I11 and the young 
Henry IV began to rely on advisers and fighting men drawn from 
a lower tier of the social order, the poorer freeborn nobility of 
Swabia and above all the class of unfree knights, known as minis- 
teriales. The latter had first become important as administrators 
and soldiers on the estates of the church early in  the 11th century. 
Their status and that of their fiefs was fixed by  seignorial ordi- 
nances, and they could be relied on and ordered about, unlike the 
free vassals of bishops and abbots. The Salian kings, beginning 
with Conrad 11 used ministeriales to administer their demesne, as  
household officers a t  court and as garrisons for their castles. They 
formed a small army which the crown could mobilize without hav- 
ing to appeal to the lay princes whose ill will and antipathy toward 
the government of the Reich grew apace with their exclusion 
from it. 
The Saxon Rising.-Having come of age, the king used petty 

south German nobles and his ministeriales to recover some of the 
crownlands and rights which the lay princes and certain prelates 
had acquired during his minority, particularly in  Saxony. Here, 
however, his recuperations went further and a great belt of lands 
from the northern slopes of the Harz mountains to the Thuringian 
forest was secured and fortified under the supervision of his 
knights to form a compact royal territory, where the king and 
his court could reside almost continuously. The south German 
magnates were thus kept a t  a distance when Henry and his advisers 
struck a t  the neighbouring Saxon princes, especially Otto of Nord- 
heim and the Billung family. 

The storm broke in 1073. A group of Saxon nobles and prelates 
and the free peasantry of Eastphalia who had to bear the brunt of 
labour and carrying services in the building of the royal strong- 
holds revolted against the regime of Henry's Frankish and Swabian 
servants. To  overcome this startling combination and to save his 
fortresses, the king needed the military strength of the south Ger- 
man princes Rudolph of Rheinfelden, duke of Swabia, Welf IV, 
duke (as Welf I )  of Bavaria, and Berchtold of Zhringen,  duke of 
Carinthia. Suspicious and hostile a t  heart, they took the field for 
him only when the Eastphalian peasantry committed outrages 
which shocked even their leaders. Their forces enabled Henry to 
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defeat the Saxon tribal rebellion near Langensaha in June 1075. 
But when the life and death struggle with Rome opened only half 
a year later, the south German malcontents deserted Henry and, 
together with the Saxons and a handful of bishops, entered into an 
alliance with Gregory VII. Few of them a t  this time were con- 
verted to papal reform doctrines, but Gregory's daring measures 
against the king gave them a chance to come to terms with one 
another and to justify a general revolt. For on Feb. 22, 1076, the 
pope had absolved all men from their oaths to Henry and solemnly 
excommunicated him. I n  October his legates met the German 
lords at  Tribur to decide on the future of the king, whom his last 
adherents now abandoned. Although Henry had to be absolved by 
Gregory a t  Canossa in Jan. 1077, the princes two months later 
nonetheless elected Rudolph of Rheinfelden to rule in his place. 

T h e  Civil War.-The war which now broke out lasted for al- 
most 2 0  years. A majority of the bishops, most of Rhenish Fran- 
conia (the Salian homeland) and some important Bavarian and 
Swabian vassals sided with Henry. H e  thus held a central position 
dividing his south German from his Saxon enemies, who could not 
unite long enough to destroy him. With the death of Rudolph of 
Rheinfelden (1080) and the retreat in 1089 of another antiking, 
Hermann of Salm, the war in Germany degenerated into a number 
of local conflicts for the possession of bishoprics and abbeys. I t  
almost died down in 1098, when the south German adherents of the 
papacy came to terms with Henry for the time being, but without 
recognizing his antipope Clement 111. Throughout these years the 
crown, the churches and the lay lords had to enfeoff more and more 
ministeriales in order to raise mounted warriors for their forces. 
Though this and frequent devastations strained the fortunes of 
many nobles, they knew how to recoup themselves by extorting 
more fiefs out of neighbouring bishoprics and abbeys. The divided 
German church thus bore the brunt of the costs of civil war and 
needed peace almost a t  any price. Henry, since 1080 once again a 
vulnerable excommunicate, could not protect it. 

H e n r y  V a n d  t h e  Concordat.-The Salian dynasty and the 
rights it  fought for were saved because Henry IV's son and heir 
himself seized the leadership of a last and pitiless rising against his 
father ( I  10 5). This cold-blooded manoeuvre enabled Henry V 
(1106-25) to continue the struggle for the crown's prerogative 
over the empire's churches against the inexorable demands of the 
papacy. The conflict now shrank into a legalistic dispute over 
the right to invest bishops and abbots with their dignities and the 
secular possessions attached to them (see INVESTITURE). In  
the course of it  the princes became the arbiters and held the bal- 
ance between their overlord and the pope. I n  I I 2 2 ,  acting as inter- 
mediaries and on behalf of the Reich, they forced the temporary 
concessions known as the Concordat of Worms out of the Holy 
See and its German spokesman, Archbishop Adalbert of Mainz 
(1109-37), the bitter personal enemy of Henry V and the terri- 
torial rival of the Hohenstaufen sons of Henry's sister Agnes. But 
by  then they had for the most part defeated efforts to restore royal 
rights in Saxony and to stem the swollen jurisdictions and terri- 
torial powers of the aristocracy elsewhere. 

G e r m a n y  a f t e r  t h e  Conflict.-When Henry V, the last Salian, 
died childless in I I 25, Germany was no longer and had for some 
time ceased to be the most effective political force in Europe. The 
brilliant conquest states of the Normans in England and in Sicily 
and the patient, step-by-step labours of the French monarchy were 
achieving forms of government and concentrations of military and 
economic strength which the older and larger empire lacked. The 
papacy had dimmed its prestige, and Rome now became the true 
home of universalistic interests. When Pope Urban I1 preached 
the first crusade in 1095, Henry IV, cut off and surrounded by 
enemies, lived obscurely in a comer of northern Italy. The Holy 
See by its great appeal to the militant lay nobility of western 
Europe thus won the initiative over the empire. At this critical 
moment the Reich also lost control in the Italian bishoprics and 
towns just when their trade was finding dazzling new openings 
through the Latin conquests on the Levantine seaboard. Germany 
thus did not even benefit indirectly from the crusaders' triumphs 
although some of their leaders, e.g., Godfrey of Bouillon and 
Robert I1 of Flanders, were vassals of the emperor. The civil wars 

renewed for a time the relative isolation of the southern and cen- 
tral German regions. 

Internally the crown had saved something of the indispensable 
means of government in the control over the church, but it  was a 
bare minimum and its future was problematic. The ecclesiastical 
princes henceforth held only their temporalities as imperial fiefs, 
for which they owed personal and material services. As feuda- 
tories of the empire they came to represent the same interests 
toward it as did the lay princes; a t  least their sense of a special 
obligation tended to weaken. The king's jurisdiction continued 
to exist side by side and in competition with that of the local 
powers. The great tribal duchies survived as areas of separate 
customary law. Each developed differently, and the crown could 
not impose its rights on all alike or change the existing social order. 
The most tenacious defenders of this legal autonomy had been the 
Saxons; but in Swabia, where distinct territorial lordships grew 
fast, it prevailed also. The Gregorian reform movement therefore 
aggravated the age-old contradictions in Germany's early mediaeval 
constitution. But its monastic culture and its intellectual interests 
were anything but barren. Both sides fought with new literary 
weapons to work on public opinion in cathedrals and cloisters and 
-who knows?-perhaps also in the castles of the lay aristocracy. 
In their hard-hitting polemical writings they attempted to expound 
the fundamental theological, historical and canonistic truths of 
their cause. The agitation did something to disturb the cultural 
self-sufficiency of the German laity. I t  drove many of the south 
German nobles to maintain direct connections with the Holy See 
and, whether they wanted it  or not, they had to fall in with the 
aspirations of the religious leaders. The reform movement of 
the 11th and 12th centuries, one might almost say, very nearly 
completed the conversion of Germany which had begun five cen- 
turies before. 

GERMANY AND THE HOHENSTAUFEN, 1125-1250 

Dynast ic  Competi t ion,  1125-52.-The nearest kinsmen of 
Henry V were his Hohenstaufen nephews, Frederick, duke of 
Swabia (1105-47), and his younger brother Conrad, the sons 
of Henry V's sister Agnes and Frederick, the first Hohenstaufen 
duke of Swabia. Some form of election had always been necessary 
to succeed to the crown but before the great civil war nearness to 
the royal blood had been honoured whenever a dynasty failed 
in the direct line. By 1125, however, the princes, guided by Arch- 
bishop Adalbert of Mainz, no longer respected blood right. Affinity 
with Henry V was no recommendation to them, and hereditary 
succession seemed to lower their authority in the government of 
the Reich. Instead of Frederick they chose Lothair of Supplinburg 
(1125-371, duke of Saxony, who, like the Hohenstaufen, had risen 
by a lucky marriage and a successful career of continuous fighting 
into the first rank of dynasts but, unlike them, had served the cause 
of the Saxon opposition to the Salians. With the enormous Nord- 
heim and Brunonian inheritance and half that of the Billungs be- 
hind him, he could humble the Hohenstaufen brothers (1134) after 
marrying his only daughter and heiress to a Welf, Henry the Proud 
(q.v.) .  The Welfs, already dukes of Bavaria and possessors of 
vast demesnes, countships and ecclesiastical advocacies were even 
without this dazzling alliance somewhat better off than their 
Hohenstaufen rivals. I n  1137, however, the fears of the church 
and a few princes turned against them. Instead of Henry the 
Proud, who now held the duchies of Saxony and Bavaria and the 
Mathildine lands in Italy, they chose Conrad (1138-52): Lothair's 
unsuccessful Hohenstaufen opponent. 

The battle against the Welfs, which Conrad I11 put foremost on 
his political program, was abandoned with his death in 11 52 when 
an election once again decided the succession and the political 
situation in Germany for the next 30 years. The princes then 
chose Frederick I Barbarossa (1152-90), the son of Conrad's elder 
brother Frederick and the Welf princess Judith, who agreed to 
share power in Germany with his Welf cousin, Henry the Lion. 
The price of his election was dualism. In 1156 the duchy of Ba- 
varia, which Conrad had tried to wrest from the Welfs, was restored 
to Henry, already undisputed duke of Saxony. The Babenberg 
margrave of Austria, his rival, had to be compensated with a char- 
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ter which raised his margraviate into a duchy and gave him judicial 
suzerainty over an even wider area. Taken out of the Lion's duchy, 
it was to be held as an imperial fief which might descend both to 
sons and daughters. A perpetual principality, it served as a model 
for the aspirations of many other lay princes. 

Colonizat ion of t h e  East.-The history of Germany in the 
12th and 13th centuries is one of ceaseless expansion. A conquer- 
ing and colonizing movement burst across the river frontiers into 
the swamps and forests from Holsatia to Silesia and suffocated the 
Slav tribes between the Elbe and the Oder. Every force in German 
society took part: the princes, the prelates, new religious orders, 
knights, townsmen and peasant settlers. Agrarian conditions in 
the older lands of Germanic occupation seem to have favoured 
large-scale emigration. With a rising population, there was much 
experience in drainage and wood-clearing but a diminishing fund 
of spare land to be attacked in the west. Excessive subdivision of 
holdings impoverished tenants and did not suit the interests of 
their lords. Sometimes also seignorial oppression is said to have 
driven peasants to desert their masters' estates. They certainly 
found a better return for their labour in the colonial area: personal 
freedom, secure and hereditary leasehold tenures at  moderate rents 
and in many places quittance from services and the jurisdiction of 
the seignorial advocate. The colonists brought with them a disci- 
plined routine of husbandry, an efficient plow and orderly meth- 
ods in siting and laying out their villages. Very soon even the Slav 
rulers of Bohemia and Silesia competed for immigrants. First and 
foremost, however, the Saxon and Thuringian marcher princes 
sought to attract settlers for the lands that they had conquered and 
the towns that they founded to open up communications and trade 
routes. The older regions of the Reich moreover had not only 
peasants but also men of the knightly class to spare-soldiers who 
needed fiefs and lordships to uphold their rank. Both could be 
gained beyond the Elbe under the leadership of successful princes. 
The Germanized east thus became the home of fair-sized principal- 
ities in the 13th century, while all along the Rhine valley the rights 
of government were scattered over smaller and less compact terri- 
tories. The Ascanian dynasty for instance, which under Albert 
the Bear (q.v.; 1134-70) began to advance into Brandenburg, by 
1250 not only ruled over a broad belt of land up to the Oder river 
but had already established itself on the eastern banks ready for 
further advances. Further south the Wettin (q.v.) margraves of 
Meissen busied themselves with settlements and town foundations 
in Lusatia. 

For a time Henry the Lion, as duke of Saxony ( I  142-So), over- 
shadowed all these rising powers, and the Welf profited as much 
by the ruthless use of his resources against weaker competitors 
as by his own efforts in Mecklenburg. As his protection was alone 
worth having in northeastern Germany, the newly established 
Baltic bishoprics were at  his mercy and he alone could attract the 
traders of Gotland to frequent the young port town of Liibeck, 
which he extorted from one of his vassals in I I 58. 

The Reich too possessed demesnes in the east, notably the Eger- 
land, Vogtland and the land of Pleissen in the Thuringian march. 
The Hohenstaufen kings therefore took some part in opening up 
these regions. They too founded towns and monasteries on their 
thickly wooded lands and established their mi?zisteriales as bur- 
graves and advocates over them. But in this as in many other 
things they only competed with the princes. They did not and 
could not control the eastward movement as a whole. 

Hohens taufen  Pol icy in Italy.-It was different with the 
other great field of German expansion in the 12th century, Lom- 
bardy and central Italy. Here the emperors and their military 
following alone counted, and the rural population of Germany had 
no direct interest in the wars waged to recover and exploit ancient 
regalian rights over the growing Lombard city communes. The 
connection between the German crown, the empire and dominion 
over Italy has indeed been regarded as a disaster for Germany and 
the ever increasing concern of the Hohenstaufen dynasty with the 
south as its most tragic phase. But although Frederick Barba- 
rossa's policy was opportunistic he had really very little choice. 
Having bought off the Welfs and reconciled other great families 
with yet more concessions and lastly endowed his own nephew, 

Conrad 111's son Frederick, with Hohenstaufen demesnes in  Swa- 
bia, he had to try to mobilize their good will for the empire while 
it  lasted. H e  now aimed at  setting up a regime of imperial officials 
and captains who were to exact dues and to control jurisdiction 
which the communes had usurped from the failing grasp of their 
bishops. The Germans in Italy did not bring valuable accomplish- 
ments to poor and savage tribesmen, but they attacked econom- 
ically advanced and better developed communities to which they 
had nothing to offer in return for the rights and taxes they de- 
manded. Military power was their chief asset in  Lombardy and 
they used it  ruthlessly. 

For the Hohenstaufen ministeriales the rule of their masters in 
northern and central Italy was a career. They could be  deployed 
continuously and became therefore the backbone of the imperial 
occupation. A handful of minor dynasts also served Barbarossa 
for many years in the powerful and profitable commands that 
he established. The German bishops and certain abbots still had to 
supply men and money and some of them, for instance Rainald of 
Dassel (1159-67) and Philip of Heinsberg (1167-g~), archbishops 
of Cologne who as arch-chancellors for Italy had a vested interest, 
threw themselves wholeheartedly into the war. But the support of 
the lay princes was fitful and sporadic. Even a t  critical moments 
they could not be counted on unless they individually agreed to 
serve or to send their much-needed contingents for a season. The  
refusal of the greatest of them, Henry the Lion, in 1176 brought 
defeat a t  the battle of Legnano and in the long run spoiled many 
years' efforts in Lombardy. 

Fall of H e n r y  t h e  L i o n  and t h e  Es ta te  of Princes.-Forced 
to retreat before the Lombard league in 1177 Barbarossa cooled 
toward his Welf cousin, whom he could justly blame for some of his 
setbacks. Dualism in Germany had outlived its purpose. Hitherto 
the enemies of Henry, the princes, bishops and magnates of Saxony, 
had been unable to gain a hearing against him a t  the emperor's 
court days. By 1178, however, the emperor was ready to help 
them. Outlawed ( I I ~ o ) ,  beaten in the field and deserted by his 
vassals, the Welf had to surrender and go into exile in 1182. His 
duchies and fiefs, all but his houselands, were forfeited to  the 
Reich. 

His fall left a throng of middling princes face to face with an 
emperor whose prestige, despite reverses, stood high and whose 
resources had greatly increased since he began to reign. They were 
nonetheless the chief and ultimate gainers by the events of 1180. 
The final judgment by which Henry the Lion then lost his honours 
was not founded on folklaw but on feudal custom. The princes 
who condemned him regarded themselves as the first feudatories 
of the empire, and they also decided on the redistribution of his 
possessions among themselves. During the I 2th century the stem 
duchies of the Ottonian period finally disintegrated. Within their 
ancient boundaries not only bishops but also lay lords succeeded 
in eluding the authority of the dukes. I n  their large immunities 
they themselves wielded stem-ducal powers. To  enforce the im- 
perial peace laws became both their ambition and their justifica- 
tion. Everywhere the greater lay dynasties and even some bishops 
tried to acquire a ducal or an equivalent title which would enable 
them to consolidate their scattered jurisdictions and if possible 
force lesser free lords to attend their pleas. These highest dynasts 
had interests in common, and they closed their ranks not only 
against threats from above but also against fellow nobles who had 
been less successful in amassing wealth, counties and advocacies 
and who-did not possess the superior jurisdiction of a duke, a mar- 
grave, a count palatine or a landgrave. They and they alone were 
now called princes of the empire. T o  lend a certain cohesion to 
their varied rights they were willing to surrender their houselands 
to the Reich and receive them back again as a princely fief. For 
the emperor it was theoretically an advantage that men so power- 
ful in their own right should owe their chief dignity and most 
valued privileges to his grant. I t  opened the possibility of escheats, 
for in feudal custom the rules of inheritance were stricter than in 
stem law. But in  Germany the political misfortunes of rulers 
brought it about that by and large ancient caste feeling and notions 
of inalienable right conquered the principles of feudal law. By 
1216 it  was established that the emperor could not abolish princi- 
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palities, nor could he create princes a t  random. 

The "heirs" of Henry the Lion had to fight a ceaseless battle to 
establish and maintain themselves. I n  Bavaria the Wittelsbachs 
(q.v.) had received the vacant duchy but they were not recognized 
as superiors by the dukes of Styria or by the dukes of Andechs- 
Meran. I n  Saxony the archbishop of Cologne was enfeoffed with 
Henry the Lion's ducal office and all his rights in Westphalia, while 
an Ascanian prince, Bernard of Weimar, received the eastern half 
of his duchy. Neither he nor the archbishop, however, could make 
much out of their dukedoms, except in those regions where they 
already had lands and local jurisdictions. All over the Reich these 
and regalian rights, such as  mints, fairs, tolls and the right of 
granting safe-conducts, were the substance of princely power, and 
to possess them as widely as possible became the first goal of the 
abler bishops and lay lords. 

N e w  Conflict w i t h  t h e  Papacy,  1159-1215.-The attempt to 
establish a direct imperial regime in Italy antagonized the papacy 
once again and led to a new struggle with Rome, the ally of the 
Lombard Communes. Political and territorial rather than ecclesi- 
astical interests were a t  stake in this quarrel; but the popes could 
only fight it  as heads of the universal church defending its liberty 
against a race of persecutors and had to employ their characteristic 
weapons, excommunication, propaganda and intrigue. Nonethe- 
less the German bishops stood by  Barbarossa and for the most part 
followed him in maintaining a prolonged schism against Pope Alex- 
ander I11 (11 59-81). U n s ~ c c e s s f ~ l  in Lombardy, the centre of 
Hohenstaufen ambitions af ter  1177 shifted to Tuscany, Spoleto 
and the Romagna. This redoubled the fears and the resentment of 
the popes. particularly when Frederick's son and chosen successor, 
Henry VI (1190-97), became after 1189 the legitimate claimant 
to  the Sicilian kingdom through his wife Constance, the sole sur- 
viving heiress. With their backs to the wall the popes had to make 
what use they could out of any opposition to the Hohenstaufen. 
Their chance came in 1197 when Henry VI died prematurely, leav- 
ing a three-year-old son, Frederick, to succeed him. To  escape the 
chaos of a minority regime, the bulk of the German princes and 
bishops elected the boy's uncle, Philip of Swabia (1198-1208) ; but 
a n  opposition faction in the lower Rhenish region, led by the arch- 
bishop of Cologne and financed by Richard I of England. raised an 
antiking in Otto IV (I 198-1 21 j), a son of Henry the Lion. Pope 
Innocent I11 (1198-1216) had to enlarge on his rights over im- 
perial coronations and become a partisan in the German electoral 
feud if he wished to defend his recuperations in Italy against Ho- 
henstaufen claims. Territorial interests in the Romagna tempted 
the papacy to exploit the weaknesses of the empire's constitution, 
the uncertainties of electoral custom and the lack of strict legal 
norms in Germany. I n  the course of the war for the crown much 
hard-won demesne and many useful rights over the church had to 
be sacrificed by the rivals to bribe their supporters. 

T e r r i t o r i a l  Riva l r ies  and the Empire,  1215-50.-Frederick 
I1 (1215-jo) entered Germany to regain his own against Otto IV 
in 1211. Despite promises to divide his inheritance, he kept the 
kingdom of Sicily and the empire together and thus he also shoul- 
dered the inevitable life and death struggle with the papacy. The 
Hohenstaufen demesne in Swabia, Franconia and Alsace and on 
the middle Rhine was still very considerable, and Frederick even 
recovered certain fiefs and advocacies which had been lost during 
the recent civil wars. Their administration was improved, and they 
provided valuable forces for his Italian wars. The great peace 
legislation of 123 j moreover showed that the emperor had not be- 
come a mere competitor in the race for territorial gain. But, 
except for brief intervals the princes and bishops were left free to 
fight for the future of their lands against one another and against 
the intractable lesser dynasts who refused to accept their domina- 
tion. The great charters which Frederick I1 had to grant, first to 
the ecclesiastical princes (1220) and later to a11 territorial lords 
(1232) gave them written guarantees against the activities of royal 
demesne officials and limited the development of imperial towns 
a t  the expense of episcopal territories. But they were not always 
observed, and until 12 jo the crown remained formidable in south- 
ern Germany, despite the antikings Henry Raspe (1246-47), Isnd- 
grave of Thuringia, and JVilliam, count of Holland (1247), x-hom 

the papacy caused to be elected by  the Rhenish archbishops in 
Germany. 

T h e  Reich a f t e r  t h e  Hohens taufen  Catastrophe.-Fred- 
erick I1 died in 1250 in the midst of his struggle against Pope Inno- 
cent IV (1243-54) His son Conrad IV (1250-54) left the north 
in 12 j~ to fight for his father's Italian possessions. The antiking 
William of Holland (I  247-1 2 j6) was thus without a rival in an 
indifferent Germany which had lost interest in its rulers. But the 
princes were not ready to become the sole residuary legatees of 
imperial authority. The bishops' cities and the towns, many of 
them founded on royal demesne could not be absorbed. Their eco- 
nomic power challenged the age-old aristocratic order in German 
society. Deprived of royal protection they banded together to de- 
fend their autonomy. Within the nobility moreover each rank 
tended to acquire some of the personal rights of its betters. The 
princes could not mediatize the free lords and counts or turn their 
vassalage into effective subordination. The Hohenstaufen break- 
down after 12 jo left a gap in Swabia which no rising territorial 
power was able to fill. Countless petty lords and imperial minis- 
teriales of the southm-est succeeded in holding their seignories as 
immediate vassals of the Reich. Their independent territories 
often survived for centuries. The ministeriales elsewhere too 
ceased to be the dependable servants they once had been. Many 
free nobles voluntarily joined their ranks, and the knights thus 
assimilated the rights of the free aristocracy. They became the 
governing class of the territorial principalities, the standing coun- 
cillors of their masters whose household offices and local justice 
they monopolized and held in fee for many generations. JVithout 
the consent of this territorial nobility the princes could neither tax 
nor legislate. Even the less important ministeviales, who only 
administered manors for their lords, entrenched themselves as 
hereditary bailiffs who kept surplus produce for themselves and 
usurped seignorial dues, so that it  paid the owners to commute the 
labour services of their villeins into money rents and to lease out 
those portions of the demesne which the unfree peasants had culti- 
vated ior them. Even then, ho\ilever, the hereditary officials could 
not be easily dislodged. Lastly the ambitions of the princes them- 
selves did not aim above the patrimonial policies of the past. They 
were acquisitive, it is true, and attempted to build up their terri- 
tories as best they could by usurpation, inheritance, marriage 
treaties and escheats. They also tried where possible to administer 
their lands with officials whom they could depose at  will. Yet they 
did this not to found sovereign states, but chiefly to prpvide for 
their families. Again and again they divided their dominions 
among sons who in turn founded cadet lines and set them up on a 
fraction of the principality. 

By 1250 there was thus no really effective political authority left 
in Germany. The prince-bishoprics had become fiercely contested 
prizes between neighbouring dynasties, often enough vassals of the 
see. But constant feuds, disorder and insecurity did not by any 
means frustrate the immense energies of the Germans in the 13th 
century. Eastward expansion continued under the leadership of 
the princes and, above all, of the knights of the Teutonic order. 
Their advance into Prussia went hand in hand with the opening up 
of the Baltic by the merchants of Liibeck. I t  is possible that three 
centuries of complete security f rom foreign invasion made it un- 
necessary for the German aristocracy to learn the virtues of polit- 
ical self-discipline and subordination; but it xvould be a great 
mistake if Hohenstaufen Germany were to be judged solely by its 
failure to achieve political and administrative unity. 

(K. J. L.) 

RISE OF THE HABSBURGS 

The period from the death of Conrad IV to the election of 
Rudolph of Habsburg in 1273 is generally called the Great Inter- 
regnum. I t  was used by the princes to increase their authority, 
although Richard, earl of Cornwall, who was crowned in 12 57, en- 
joyed some authority in the Rhineland, thanks to his wealth, until 
his death in 1272. The interregnum established the electors, who 
from now on possessed vested interest in the maintenance of the 
imperial title. 

Until this time the territories of a prince were rarely divided 



GERMANY 
among his descendants, the reason being that, although the private 
fiefs of the nobles were hereditary, their offices-margraviate, 
countship and the like-were in theory at  the disposal of the king. 
There was now a tendency to set this principle aside. Otto 11, 
duke of Bavaria, a member of the Wittelsbach family, had in 
I 214 become by marriage ruler of the Rhenish Palatinate. For two 
years after his death these extensive lands were ruled in common 
by his two sons; but in 12 j j a formal division took place and the 
territory of the Wittelsbachs was divided into the duchies of Upper 
Bavaria and Lower Bavaria (in the ne);t generation the Palatinate 
was in turn de t~ched  from the Upper Bavarian branch of the fam- 
ily). About the same time the small duchy of Saxony was divided 
into two duchies, those of Wittenberg and Lauenburg. 

The end of the interregnum was brought about by the pope, who 
realized the necessity for some power which could protect the 
church in Germany. In  Sept. 1273, at  the instigation of Pope 
Gregory X, the electors raised to the throne a Swabian noble, Ru- 
dolph, count of Habsburg. The situation on the eastern border 
was critical, because of the aggressive policy of Ottakar 11, king of 
Bohemia (9.v.). The victory won by Rudolph I over Ottakar at  
Durnkrut (Aug. 1278) saved eastern Germany from disintegra- 
tion. By the annexation of all Ottakar's possessions except Bo- 
hemia. Rudolph became one of the chief territorial princes in the 
empire. His policy of territorial aggrandizement was justified by 
the condition of the German kingdom, the ruler of which had little 
strength save that which he derived from his hereditary lands. 
Four years after the fall of Ottakar. Rudolph obtained from the 
princes a reluctant assent to the granting of Austria, Styria and 
Carniola to his own sons, Rudolph and Albert. In  I 286 Carinthia 
was given to Meinhard, count of Tirol, on condition that when his 
male line became extinct it should pass to the Habsburgs. (See 
AUSTRIA, EMPIRE OF.) 

On Rudolph's death the electors, fearing the new power which 
he had founded, passed over his son Albert and elected Adolph, 
count of Nassau (July I 291). Like his predecessor, Adolph wished 
to secure an extensive territory for his family. Meissen, which 
he claimed as a vacant fief of the empire, and Thuringia, which he 
bought from the landgrave Albert 11, seemed to offer a favourable 
field for this undertaking, and he spent a large part of his short 
reign in a futile attempt to carry out his plan. Saturally he sought 
to isolate Albert of Habsburg, who was treating with Philip IV of 
France, and this led to an alliance with Edward I of England. But 
many of the princes were disgusted with him, and at Frankfurt in 
June I 298 he declared deposed. H e  resisted the sentence, but 
Albert of Habsburg, who had been chosen his successor, marched 
against him, and in July 1298, at  Gollheim near Worms, Adolph 
was defeated and killed. 

After Adolph's death Albert was crowned at  Aachen in Aug. 
1298. AS his father had done, the new king Albert I made it the 
principal object of his reign to increase the power of his house, but 
he failed in his attempt to add Bohemia and Thuringia to the 
hereditary lands of the Habsburgs, and he was equally unsuccessful 
in his endeavour to seize the countries of Holland and Zealand as 
vacant fiefs of the empire. He recovered some of the lost crown- 
lands, however, and sought to abolish unauthorized tolls on the 
Rhine; he encouraged the towns and took measures to repress pri- 
vate war; he befriended the serfs and protected the persecuted 
Jews. His greatest danger came from a league which was formed 
against him in 13co by the four Rhenish electors, who disliked his 
pro-French policy and resented his action with regard to the tolls. 
Albert, however, supported by the towns, was victorious; and the 
electors soon made their peace. 

T h e  L u x e m b o u r g  D y n a s t y  a n d  t h e  Witte1sbachs.-After 
Albert's murder in May 1308, Henry, count of Luxembourg, a 
brother of Baldwin, archbishop of Trier (1307-j4), became king 
as Henry VII. Since 1273 the material conditions of Germany had 
improved because the Habsburg kings had confined their activities 
to north of the Alps; but in 1308 as in 1291 the electors preferred a 
weak ruler. Henry was an ideologue, who felt himself obliged to 
restore imperial rule in Italy; but he did not lack shrewdness. as 
witness his seizure of Bohemia for his son John in 1310. At the 
end of 1310 he crossed the Mont Cenis into Italy, but died there 

(Aug. 1313) when superficially success seemed within his grasp. 
Dante (cf. especially Paradiso, xxx, 137-139, 142-144) conferred 
on him a reputation in excess of his ability. 

After a year's delay there was a double election to the empire 
when the larger party chose Louis of Wittelsbach, duke of Upper 
Bavaria, and the smaller chose Frederick, duke of Austria, the son 
of Albert I. After a war of eight years, Frederick was defeated a t  
Miihldorf in Sept. 1322. The success of Louis IV was t o  some 
extent due to the imperial cities which supported him from the 
first; but he was perhaps still more indebted for his victory to  
the outbreak of war between the Swiss and the Habsburgs; the 
position of the Habsburg family had been sensibly weakened by 
the defeat of Frederick's brother Leopold of Austria a t  Morgarten 
in  1315. Northern Germany, where emperors were usually ig- 
nored, had been unconcerned in the struggle, which was an epi- 
sode in the feud between the landed powers of Wittelsbach and 
Habsburg that lasted to the 17th century. Until the battle of 
Miihldorf Pope John X X I I  was ostensibly neutral, but the ap- 
pointment by Louis of an imperial vicar in  Lombardy i n  1323 
caused him to arraign and presently to excommunicate him. (The 
nature of the struggle is described in the article PAPACY.) Louis 
cleverly insisted that the vote of the electors sufficed to make a 
German king and that the approval of the papacy was not es- 
sential. Thus he retained the support of most electors until 1346. 
I n  a die, a t  Frankfurt (1338) the papacy was declared excluded 
from any share in the choice of an emperor. The higher clergy 
and princes were alarmed at  papal aggression; but there was no 
national opposition to the pope. Foreign scholars, William of 
Occam, Marsilius of Padua, John of Jandun and the Spiritual 
Franciscans were more valuable to Louis than his own country- 
men. H e  added Brandenburg, Tirol, Holland and Hainault to  
the lands of his family, which however soon proved incapable of 
keeping them. The death of Louis (Oct. 1347) forestalled civil 
war with Charles of Luxembourg, king of Bohemia, a papal candi- 
date accepted by four electors in 1346. 

Charles IV, who has an important place in the history of Bo- 
hemia ( q . v . ) ,  was crowned in 1349 amid the visitation of the 
Black Death, which in Germany led to attacks on the Jews ex- 
ceeding in violence similar attacks elsewhere. In the Golden 
Bull (q.v.; 13 j j-56) Charles, now emperor, gave the empire a n  
electoral college and a law of succession. For several generations 
the princes had regarded themselves as a caste rather than as 
territorial rulers, and their lands were subdivided to support all 
the sons of a family. By asserting the indivisibility of electoral 
lands Charles encouraged reconsolidation. The cities, despite the 
prohibition of the Golden Bull, formed new associations for 
mutual defense or strengthened those which already existed. The 
Hanseatic league carried on a successful war with Valdemar V I  of 
Denmark, while it extended its commerce. In  1376 some Swabian 
towns formed a league which in spite of the imperial prohibition 
soon became powerful in southwestern Germany and defeated the 
forces of the count of Wiirttemberg at  Reutlingen in May 1377 
(see SWABIAN LEAGUE). Meanwhile the emperor who, unlike his 
predecessor, avoided conflict with either the papacy or the princes 
was steadily increasing the power of his house chiefly a t  the ex- 
pense of the Wittelsbachs and Habsburgs. When he died in Nov. 
1378, he wore the crowns of the empire, of Germany, of Bohemia, 
of Lombardy and of Burgundy; he had added lower Lusatia and 
parts of Silesia to Bohemia; he had secured the mark of Branden- 
burg for his son Wenceslaus in 1373; and he had bought part of the 
upper Palatinate. Learned and systematic, he was responsible for 
the foundation (1347-48) of Prague university, an international 
but also a German seat of learning. By his reform of the imperial 
chancery he created a court and a centre of scholastic jurispru- 
dence, which for the next 150 years was to exert an influence over 
Germany out of proportion to the power of the crown. 

Such was the ascendancy of Charles IV, that his son Wenceslaus 
succeeded him peacefully in 1378, although for 200 years no son 
had followed his father on the throne unchallenged. For several 
years Wenceslaus proved a successful king of Bohemia; but by 
1385 anarchy aggravated by the schism in the church prevailed in 
Germany. The Swabian league allied itself with the Swiss can- 
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tons: and, though only the Swiss were victorious in the field, it 
became impossible to prevent the towns from receiving external 
burghers, Pfalzlbiirger, as a means of extending municipal interests 
in the countryside and of undermining the jurisdiction of neigh- 
bouring lords. The chief sufferers were the knights holding their 
fiefs of the empire; except in parts of southern Germany where 
their confederation, the Shield of St. George, successfully bar- 
gained with princes and towns, these knights became a distressed 
class prone to la\~lessness. Intellectual development suffered 
little, and the foundation of universities was even promoted by 
the schism, which cut off Germany from France; e.g., Vienna 
(1383, second foundation), Heidelberg (1385)~ Cologne (1388), 
Erfurt (1392, second foundation) and, after the expulsion of 
Germans from Prague by the Czech Hussites, Leipzig &1409). In 
1400 the Rhenish electors set up the able Rupert of \Tittelsbach, 
the elector Palatine, as a rival king. But Rupert had no large 
patrimony to sustain his dignity and, intervening in Italy ( I ~ o I ) ,  
was defeated by the Visconti and their mercenaries; he died in 
1410 having failed to establish himself. 

In  defense of order Germany was compelled to rely on local 
organs of government. One of these, Fehmic court (q.v.) or 
Verne, which spread from iiTestphalia, had a brief period of gen- 
eral usefulness before its venality led to its repression (after 14jo). 
Elsewhere the estates in a particular area, assembled in a Land- 
tag, would by means of a Lalzdfrieden restrain private wars when 
they became intolerable. Disintegration had reached its extreme, 
and although national unity was farther than ever from realiza- 
tion, the 15th century witnessed a slow consolidation of the ter- 
ritories ruled by princely dynasties. The estates, normally com- 
posed of nobility, towns and clergy, played their part in effecting 
unity on a local scale and preventing it on a national scale. At 
the same time as the Hohenzollern margrave and elector Albert 
Achilles was enacting the Dispositio Achillea (14 73) to introduce 
primogeniture into Brandenburg, the estates of Wiirttemberg 
were participating in the reunion of territories formerly partitioned 
among members of the reigning house. As feudal revenues de- 
clined, the princes were driven to depend on grants from the estates 
of their territories, and in 1438 those of Saxony gained an ex- 
clusive right to impose taxation. The local estates throughout 
Germany wrecked the national taxation on vhich all schemes for 
the reform of the empire hung; and those of Bavaria. Saxony and 
Austria removed foreigners (e.g., Styrians in Austria) from the 
administration. The economy and civilization of Germany were 
sustained by the towns, and the stand of Suremberg against 
Albert Achilles did much to save the independence of imperial 
cities; but the majority of t o ~ ~ n s  were submitting to the govern- 
ment of princes, frequently, as in Brunswick and in Berlin, to the 
advantage of both sides. Meanwhile technical discoveries and 
improvements were transforming society. These included not only 
printing and the glazing of stoneware but also advances in metal- 
lurgy and mining, as well as the instrument manufacture of Nur- 
emberg without which the Portuguese voyages of discovery could 
hardly have been made. A wave of piety swept Germany in the 
15th century but ecclesiastical conditions were uneven and mainly 
unsatisfactory. A large number of monasteries were reformed. 
I n  the north the Augustinian congregation of Windesheim was the 
chief agency, in the south the Benedictines of Melk. Notwith- 
standing the efforts of the cardinals John Carvajal and Nicolaus 
Cusanus (legate 1451-32) the reform of the church, such as it  
was, owed most to the participation of the princes. 

Sigismund, a brother of Wenceslaus, mas elected king in 1410. 
H e  gained standing for himself and for the empire by his part 
in the Council of Constance (1414-17); but he proved unable to 
defend Germany against the Hussites (q.v.) or to recoter Bo- 
hemia. H e  was mainly preoccupied In Hungary. Bohemia recog- 
nized him after negotiation with the Council of Basle in 1435. 
From 1434 to his death in Dec. 1437 he concerned himself with 
imperial reform; and his proposals for the division of the country 
into circumscriptions and for the regulation of currency and jus- 
tice set the program for many schemes until Maximilian's time. 
The Habsburgs Established.-In March 1438 the electors 

chose a Habsburg as king, in the hope that he would defend the 

eastern frontier. Albert I1 (i.e., Albert V of Habsburg) was uni- 
versally respected but died after a single campaign against the 
Turks in Oct. 1439. 

Frederick, duke of Styria, the senior Habsburg prince, was 
elected as Frederick I11 in Feb. 1440. His reign was a series. 
of crises for Germany and particularly for the Habsburg lands. 
From 1438 to 1448 the electors preserved neutrality in the rivalry 
between the papacy and the Council of Basle. The Habsburg ter- 
ritories were jeopardized by the counts of Cilli until 1457 (when 
Ulrich of Cilli was murdered) and then by Frederick's brother 
Albert VI of Habsburg until 1463. Peasant revolts in the south- 
east and among the lesser nobility the feud of the Baumgartens 
were acute examples of social troubles besetting all Europe a t  
this time. Frederick failed to acquire Milan in 1447 but secured 
for his family the succession to the Burgundian Netherlands in 
1477. (C. A. J. A.) 

M a x i m i l i a n  I.-Maximilian, Frederick's son, became king of 
the Romans, or German king, in 1486. He had exceptional ad- 
vantages. He was heir to the extensive Austrian lands and as the 
widowed husband of Charles the Bold's daughter Mary he admin- 
istered the Netherlands. ,4lthough he soon gave up these provinces 
to his son Philip, the fact that they were in the possession of his 
family added to his influence, and this was further increased when 
Philip married Joanna, the heiress of the Spanish kingdoms. When 
Maximilian ascended the imperial throne in 1493. the empire ex- 
ercised in the affairs of Europe an authority which had not be- 
longed to it for centuries. 

The reign of Maximilian I is important in many mays. The 
emperor himself is an interesting figure, erratic, ambitious, intelli- 
gent and fully aware of the contrast between his imperial position 
and his actual resources. His reign coincided with a strong move- 
ment among the princes for constitutional reform, led from within 
the electoral college by Bertold, archbishop of Mainz. Maxi- 
milian, in fact, was the first emperor to be confronted with a con- 
stitutional program. Naturally he had no sympathy with the 
limitation of imperial authority implied by the plan proposed by 
Bertold and his adherents. Nevertheless the changes which were 
made in his time had great influence on the later imperial con- 
stitution (see EMPIRE; DIET; IMPERIAL CHAMBER), and in a sense 
the modern history of the empire begins with him. In the history 
of Germany his importance lies in his resistance to the French 
claim to the provinces which had formed part of the Burgundian 
dominion. In  this he was only carrying out his father's dynastic 
policy, and he had little support from other German princes. Few 
at  the time realized that the integrity of Germany was at stake 
in the struggle which Maximllian maintained with very slender re- 
sources. 

In many respects the reign of Maximilian must be regarded as 
the end of the middle ages. The feudal relation between the king 
and the princes and between the princes and their vassals had 
become purely nominal. No real control was exerted by the 
crown over the heads of the various states, and, now that war 
was carried on mainly by mercenary troops, the nobles did not 
hold their lands on condition of military service. The princes 
were now sovereigns, not merely feudal lords. By the growth of 
the cities in social, if not in political, in~portance the products of 
labour were more and more widely diffused; and it was easier than 
at  any previous time for the nation to be moved by common ideas 
and impulses. Many causes contributed to effect a radical change 
in the point of view from which the world was regarded; and the 
strongest of all mediaeval relations, that of the nation to the 
church, was about to pass through the fiery trial of the Reforma- 
tion. This vast movement in the later years of lllaximilian severed 
the mediaeval from the modern world. 

The seeds of the Reformation were sown during the time of the 
great conflict between the papacy and the empire. During the 
struggle of the emperor Louis IV with the popes of his day the 
feeling revived with fresh intensity. At the same time the spiritual 
teaching of the mystics awakened in many minds an aspiration 
nhich the church, in its corrupt state, could not satisfy, and which 
was in any case unfavourable to an external aurhority. The Hus- 
site movement further weakened the spell of the church. Still 
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more powerful, because affecting a more important class, was the 
influence of the Renaissance, which toward the end of the ~ j t h  
century passed from Italy to the universities of Germany. The 
men of the new learning did not sever themselves from Christi- 
anity, but they became indifferent to i t ;  its conceptions seemed to 
them dim and faded, while there was a constantly increasing charm 
in literature, in philosophy and in art. No kind of effort was made 
by the church to prepare for the storm. The popular feeling for 
the first time found expression when Martin Luther, on All Saints' 
day 1517, nailed to a church door in Wittenberg the theses in which 
he contested the doctrine which lay a t  the root of the scandalous 
traffic in indulgences carried on in the Pope's name by Johann 
Tetzel and his like. This episode, derided at first a t  Rome as the 
act of an obscure Augustinian friar intent on scoring a point in a 
scholastic disputation, was in reality an event of vast significance, 
for it brought to the front as the exponent of the national senti- 
ment one of the mightiest spirits whom Germany has produced. 
Under the influence of Luther's strong personality the most ac- 
tive and progressive elements of the nation were soon in more or 
less open antagonism to the papacy. (x.1 

CHARLES V AND THE REFORMATION 

T h e  Accession of Charles V.-Maximilian died in Jan. 1519. 
After a long contest for the succession between his grandson, 
Charles I of Spain, and Francis I of France, Charles was elected 
in June 1520 and in the following October was crowned a t  Aachen 
as the emperor Charles V. The religious conflict had reached a 
critical stage. the bull of excommunication against Luther having 
just been published in Germany. Some of the reformers cherished 
a hope that the new emperor's policy might be to act as a medi- 
ator for peace, not unfavourable to their leader. But though 
Charles showed later that he would not hesitate to oppose the 
Pope in the sphere of politics, he held that he owed him entire 
allegiance in that of faith, and the protection of the church had 
always been regarded as a chief function of the emperors. More- 
over the peoples under his direct sway were adherents of the old 
faith. He was king of Spain, Naples, Sicily and Sardinia, lord of 
the Netherlands, the county of Burgundy and the Austrian arch- 

duchies and of the new lands beyond the Atlantic-by far the 
most important ruler of his time. He hoped to add north Italy 
to his dominions, and this was another motive for standing well 
with the Holy See. I t  was not surprising therefore that at the 
diet of Worms, in Jan. 1521, he issued the edict drawn up by Cardi- 
nal Aleandro denouncing the reformer. This was accepted by the 
diet and Luther was placed under the ban of the empire. 

At his election Charles had been required to accept a Wahlka- 
pitulation (electoral agreement) embodying the  conditions on 
which he was to receive the crown-a precedent followed a t  sub- 
sequent elections. This was confirmed by the diet. Charles, re- 
garded as a foreigner by the princes, undertook to respect the free- 
dom of Germany, use the German language and convene the diets 
on German soil. H e  was not to bring foreign troops into Germany 
or place German troops under foreign command. An administra- 
tive council, the Reichsregiment (state board of control), was to  be 
set up, and after some debate between Charles and the princes i t  
was settled that it  should consist of 2 2  members with a president 
nominated by the sovereign. I t  was to govern Germany in his 
absence; a t  other times its functions would be  only advisory. 
There was an undertaking to aid the emperor by raising and pay- 
ing an army. In  April 1521 Charles invested his brother Ferdinand 
(afterward emperor) with the Austrian archduchies and then left 
Germany to deal with disturbances in Spain and renew his strug- 
gle with Francis I. 

T h e  Civ i l  Wars.-Serious trouble arose in his absence. The  
Ritterschaft, the knighthood of the empire, was a discontented 
class which had suffered by the substitution of Roman law for the 
old feudal law under which they were tenants i n  chief of the 
crown. They had now no share in government, and the sup- 
pression of private wars had deprived them of active employ- 
ment. Two of their leaders, Ulrich von Hutten and Franz von 
Sickingen, had become supporters of Luther, hoping tKe- coming 
changes in Germany would improve their position. Hutten held 
that there could be no reform in church and state while the 
country was divided into a number of small princedoms, and he 
planned a revolution to be  effected with the help of Sickingen, 
who had got together a small army, with which in Aug. 1522, he 
besieged Trier, the city of a prince archbishop and elector of the 
empire. The place made a good defense, and on the approach of 
an army levied by the princes the siege was abandoned. The 
revolt ended with the defeat and death of Sickingen a t  Landstuhl 
in May 1523. Hutten, broken in health, took refuge in Switzer- 
land, where he died a few weeks later. Luther and his friends 
had stood apart from the movement though the knights had pro- 
claimed the freedom of Germany from papal influence as  one of 
their aims. 

A more serious revolt was the rising in south and central Ger- 
many known as the Peasants' War (Bauernkrieg). The  small 
farmers and peasants had real grievances, partly the ourcome of 
changing economic conditions but largely of the grasping policy of 
the princes and great landowners. Like the knights, they had lost 
many of their traditional feudal privileges by the introduction 
of the new system of Roman law. In  many districts there were 
obstacles to migration and resettlement which led to their small 
holdings being subdivided till, with an increasing population, they 
became too small to support a peasant family. Since 1461 there 
had been a recurrence of minor local outbreaks. The first move- 
ments of a rising on a wide scale took place in 1522 while the re- 
volt of the knights was still in progress. As in former movements 
the standard of revolt was the Bundschuh, a peasant's clog upon 
a pole. As the rising spread, many knights and adventurers joined 
the peasants, and they also found friends among the poorer work- 
ers of the towns. A new feature of the revolt was that the rebels 
put forward a religious as well as a social program, one of their 
claims being that each village should elect its pastor. There were 
appeals also to scriptural prophecies interpreted to predict the 
coming of a new era of freedom and prosperity. Some of the lords 
granted the more moderate claims of the peasants, among these 
peace makers being the elector Palatine, the bishops of Bamberg 
and Speyer and the abbots of Fulda and Hersfeld. Luther wrote 
a pamphlet warning the princes that their oppression had caused 
the rising and that the reasonable claims of the peasants should 
be granted, but telling the peasants that their grievances did not 
justify their violence and that they should negotiate for peace. 
Meanwhile the rising spread along the Rhine and across the Main 
into Thuringia. I t  was not till the summer of 1525 that the war 
ended and ended in disaster for the rebels. After their first 
successes they had indulged in reckless outrages on life and 
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property, and the princes, when their forces got the upper hand, 
wreaked a ferocious vengeance on them. Luther encouraged these 
reprisals in a pamphlet "On the Murderous Peasant Hordes," 
urging that the rebels deserved no mercy. 

R i v a l  Forces in t h e  Diets.-During the civil wars the Reichs- 
regiment had proved an inefficient organ of government, and it 
was soon to disappear. Meeting a t  Nuremberg in 1522, it had 
voted supplies for defense against the Turks, but many of the cities 
resisted its levy of taxes, and on an appeal to Charles its scheme 
was vetoed. I t  had left to a group of princes the suppression of 
the revolts. I t  had declined to enforce the edict of Worms, and 
a new meeting of the diet only ventured to direct that it should 
be enforced "if possible." The party of the reformers was gain- 
ing ground and had the support of several of the princes. Much 
church property was secularized, monasteries were suppressed 
and the Lutheran service was introduced into many churches. A 
notable event of 1525 was the action of Albert of Hohenzollern, 
grand master of the Teutonic order, who, supported by most of 
its knights, declared for Luther, secularized the property of the 
order and made himself the personal ruler of its territory between 
Poland and the Baltic-a first step toward the building up of the 
future Prussian kingdom. All over Germany men mere faJling 
into line on one side or the other of the religious conflict. Charles 
vetoed a proposal for a national assembly to decide the questions 
at  issue. The Catholics under the archduke Ferdinand and Cardi- 
nal Campeggio met a t  Regensburg to concert measures against 
Lutheranism, while on the other side assemblies a t  Speyer and Ulm 
declared their intention of forwarding the teaching of the new 
doctrines. I n  I525 the Catholic princes formed a defensive league 
a t  Dessau, and the reformer princes took a similar step next year at  
Gotha. 

I n  the diet that met a t  Speyer in June 1526 the reformers were 
the stronger party. A message from Charles in Spain, calling on 
the diet to forbid innovations and enforce the edict of Worms, 
was rejected on the ground that when the emperor wrote it three 
months earlier, he and the Pope were at  peace but were now at 
war. The diet decreed that pending a national council each 
prince should regulate the religious affairs of his own dominions. 
After this wherever the reformers were in power-notably in 
Saxony, Brandenburg, Hesse and the Palatinate, in Strasbourg, 
Nuremberg, Ulm and Augsburg-the religious changes nent for- 
ward. But when the diet met again three years later a t  Speyer 
under the presidency of the archduke Ferdinand, the Catholic 
party was stronger, and a message from Charles required the re- 
peal of the decree of 1526. But the Catholics were anxious for 
a truce, and with the approval of the reformer and theologian 
Philipp Melanchthon (q .v . ) ,  who was also striving for peace, se- 
cured the adoption of a decree that until a council met, the re- 
formers should abstain from further changes, but that in their 
states the Catholic minority should have freedom to practise their 
religion. Philip of Hesse with four other princes and the delegates 
of several cities protested against any limitation of their powers 
and declared their resolve to disobey the decree. Melanchthon 
wrote of this rejection of the rnodus vivendi as "a terrible affair." 
The protest was the origin of the new name of "Protestant," soon 
applied to and accepted by the reformers. 

Charles's Intervention.- Charles V, having this year made 
peace with the Pope and Francis I ,  was crowned by Clement VII 
a t  Bologna in Feb. 1530, and then went to Germany to make a 
personal effort to settle its troubles. The Protestant forces were 
now divided by the conflict between the Lutherans and the fol- 
lowers of the Swiss reformer Zwingli, whose influence extended to 
the south German cities. In  June 1530 the diet was convoked 
at  Augsburg. By the emperor's invitation, as a basis for discussing 
a religious peace the Lutherans presented a statement of their 
position, drawn up by Melanchthon, its articles accentuating 
points of agreement with the Catholics and dealing cautiously, 
and even vaguely, with points of controversy. I t  is known as the 
Confession of Augsburg and forms still the confession of faith 
of the Lutheran Evangelical Church. I t  led to long debates which 
ended, as was to be expected, in failure to effect an agreement. 
Four of the Zwinglian cities a t  once protested against it. Numbers 

of the Lutherans themselves denounced its guarded statements. 
A conference bet

w

een Catholic and Lutheran theologians only ac- 
centuated points of vital difference. Several of the Lutheran 
princes and their friends left Augsburg. In  November the diet 
ended with a decree issued by Charles giving the Lutherans till 
the following April to reconsider their position, calling for sub- 
mission to a settlement, leaving it  to the imperial courts to insist 
on the restoration of confiscated church property and referring to 
the hope of a final peace being effected by a general council. 

In Jan. 1531 a t  Cologne Charles secured the election of his 
brother, the archduke Ferdinand, to the dignity of king of the 
Romans, which implied succession to the empire. Meanwhile 
Ferdinand would act as his representative in Germany instead of 
the discredited Reichsregiment. I n  April the Lutheran leaders 
formed at  Schmalkalden in Hesse the defensive alliance known as 
the League of Smalkald, which was joined by 9 princes and 11 

cities. I t  entered into relations with Denmark, the Zwinglians of 
Switzerland and the emperor's rival Francis I .  Tension with 
France and the Turkish peril made the emperor hesitate to go to 
extremes. The Turkish danger was serious. The Turks had con- 
quered Serbia and overrun Hungary, and only an outbreak of 
pestilence in their army had saved Vienna. Early in 1532 the 
emperor convoked a diet a t  Regensburg. The Lutherans absented 
themselves, and though the Catholics voted supplies for the 
Turkish war, they opposed the emperor's policy of concessions to 
their opponents. Charles then entered into direct negotiations 
with the Protestant princes, which resulted in July in the peace 
of Nuremberg, granting temporary toleration to the Lutherans, 
which was renewed in the following years. His reward was im- 
mediate and substantial. His subjects vied with each other in 
hurrying soldiers to his standard and the Turkish army was soon 
in full retreat. 

P ro tes tan t  Progress a n d  Divisions.-Protestantism now 
made considerable progress especially in Anhalt and Pomerania, 
and, thanks chiefly to the energy of Philip of Hesse and the sup- 
port of Francis I ,  the Lutheran claimant to Wiirttemberg, Ulrich, 
was forcibly restored to his duchy. (See W~~RTTEMBERG.) Ferdi- 
nand found himself obliged to recognize the restoration and to 
promise that he u~ould stop all proceedings of the imperial courts 
against the members of the Smalkald league. Other events were 
less favourable to the supporters of the new religion. The mad 
outbreak of the fanatical Anabaptists a t  Miinster, though sup- 
pressed, caused widespread alarm, and there was an abortive at- 
tempt a t  a revolution by the extremists a t  Liibeck. A renewal 
of the war between the empire and France in 1536 was followed 
by an enlargement of the League of Smalkald and its prolongation 
for ten years. Among its new members was Christian 111 of 
Denmark. About the same time Martin Bucer arranged the 
friendly agreement between the Lutherans and Zwinglians, known 
as the concord of Wittenberg (May 1536). Thus strengthened 
the Protestant princes declared against the proposed general coun- 
cil a t  Mantua. I n  June 1538 the Catholic princes formed a new 
defensive alliance, the League of Nuremberg, but though he had 
made a truce with France in this same month Charles was more 
conciliatory toward the Protestant princes than some of his sup- 
porters, and in April 1539 he came to terms with them, without 
however granting all their demands. This year the Lutheran 
Henry succeeded his Catholic brother George as duke of Saxony. 
Ducal and electoral Saxony were thus won to the Protestant pa:ty 
and, with its gains under the elector Joachim I1 in Brandenburg, 
it was now practically dominant throughout north Germany. 

In 1542 Charles was again involved in war with both France 
and Turkey, and the League of Smalkald took advantage of his 
troubles to expel its opponent Henry of Brunswick-Wolfenbiittel 
from his duchy and establish Protestantism there. The citizens of 
Regensburg declared for Lutheranism, and Hermann von Wied, 
prince archbishop of Cologne, and William, duke of Gelderland, 
announced their secession from Rome. The Protestants were 
now at  the height of their power, but their ascendancy was soon 
to be destroyed more by their own division and the folly and im- 
prudence of their leaders than by the skill and valour of their 
foes. The unity and power of the League of Smalkald was under- 
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mined by dissensions between John Frederick, the ruIer of elec- 
toral Saxony, and Maurice, who had succeeded Henry in ducal 
Saxony; and the bigamy of Philip of Hesse, carried through un- 
der a dispensation signed by Luther and several of his colleagues, 
made Philip many enemies and endangered his legal status, so that 
in June I 541 he saved himself by coming to terms with the em- 
peror. Thus the league lost its most important leader. In I 543 
it looked on helplessly while Charles crushed William of Gelder- 
land and added his duchies to the lands of the Habsburgs. Charles, 
however, hesitated to make a general attack on the Protestants 
and, in accordance with the promises made in I 539 at  Frankfurt, 
arranged conferences between the two religious parties which, how- 
ever, gave no result. The diets held at Regensburg and Nurem- 
berg failed to give any solution of the religious question, and made 
grudging votes for the war; but a t  the diet of Speyer in I 544 ladish 
promises to the Protestants obtained supplies with which a new 
army was placed in the field. In  September of that year Charles 
concluded the treaty of CrCpy with Francis I and had his hands 
free to deal with the affairs of Germany. 

Charles was influenced by political even more than religious 
considerations. He regarded Protestantism as a movement that 
had divided and disorganized Germany, and endangered both the 
system of the empire and the supremacy of the Habsburgs. He 
now meant to break up the league and at  the same time to use his 
influence for the convocation of a general council, which would 
deal with the abuses of discipline that had weakened the Catholic 
Church. Pope Paul 111, not without hesitation, summoned the 
council which met a t  Trent in Dec. I 545, and Charles prepared for 
war. He made peace with Turkey and secured the neutrality of 
Bavaria and the support of Maurice of Saxony. He detached 
from the league those who were too timid or too lacking in zeal 
to face a conflict. Meanwhile its members were divided in policy, 
and neglected war preparations in the hope that another religious 
truce would be patched up. Luther, lamenting in his last days 
the Protestant divisions, died a t  Eisleben on Feb. 18, I 546. I t  
was not until the diet met at  Regensburg in June that a group of 
the Protestant princes, headed by,Philip of Hesse and John Fred- 
erick, the ruler of electoral Saxony, realized the peril and at last 
began preparations for defense. In  July they were placed un- 
der the ban of the empire and war began in the south. Charles 
had brought reinforcements from Italy and the Netherlands. Sev- 
eral cities, with Ulrich of Wiirttemberg and the elector Palatine, 
submitted to him. The army of the league was forced north- 
ward from Saxony along the Elbe valley. At Mdhlberg on 
April 24, 1547, Charles forced the crossing of the Elbe with hardly 
a show of resistance, and scattered his opponents. John Frederick 
was taken prisoner and Philip of Hesse soon after surrendered. 
The Saxon electorate was added to Maurice's duchy as a reward; 
more than one of the Lutheran princes hastened to court the con- 
queror's good will; and Charles met the diet a t  Augsburg in Sept. 
I 547 confident in his power to remodel German affairs. 

But his overconfidence led to mistakes of policy. The princes 
evaded his chief demands by prolonged debate, and were soon en- 
couraged by news that he was quarrelling with the Pope over the 
proposed removal of the council from Trent (in the empire) to 
Bologna (in the papal states). Charles imagined he could settle 
the religious question himself. H e  proposed the acceptance of a 
compromise set forth in a decree known as the Interim, as it was 
to be in force till the decisions of the council were known. His 
critics, both Protestant and Catholic, spoke of it as "the Interim 
religion." Only a minority of both parties were ready to accept 
it. H e  did not satisfy either earnest Lutherans or orthodox Catho- 
lics by slurring over points of difference in vague formulas. 

Maurice of Saxony prepared to change sides once more. He 
built up a secret alliance with several of the Lutheran princes and 
obtained promises of help from Henry I1 of France, with whom a 
secret treaty was signed in Jan. I j j 2 .  Charles was off his guard 
when the storm suddenly burst in March. Henry I1 invaded 
western Germany, declaring he came as the defender of German 
freedom. Maurice seized Augsburg and with his friends marched 
on Innsbruck, where the emperor was residing. Charles fled across 
the Brenner, and in May negotiations were opened, and by July 

the peace of Passau was arranged. CharIes set a t  liberty John 
Frederick and Philip of Hesse and agreed that the  Lutherans 
should have full religious liberty. 

Maurice then went to help Ferdinand against the Turks, but  
his ally, Henry I1 of France, continued the war against Germany. 
H e  had seized Metz, and Charles failed in  an attempt to recover 
it. Another of Maurice's allies, Albert of Brandenburg, after 
living on the country in Franconia, was for a while with the em- 
peror's army fighting against France and then resumed his bandit 
raids, which became such a terror that a league of the princes, 
formed by Maurice, united to drive him out of Germany. Maurice 
lost his life in this campaign. 

T h e  Peace of Augsburg.-In Feb. 1555 the diet met a t  
Augsburg to settle a final peace on the general basis of the treaty of 
Passau. Ferdinand presided for his brother. I t  was agreed that 
Catholics and Lutherans should be placed on an equal footing 
in the empire and that the Lutherans were to  retain all the church 
property they had held at  the date of the peace of Passau. But 
the Calvinists were excluded by both parties from the settlement, 
and the peace of Augsburg did not really establish either religious 
freedom or individual toleration. The principle of state supremacy 
--cuius regio eius religio-was accepted. 

The treaty was published in Sept. I j j 5. Charles had left the 
settlement entirely to his brother. His health was failing, he 
was tired of the troubled affairs of Germany, and anxious chiefly 
to consolidate his Spanish dominions in the hands of his son Philip 
(then the husband of Mary Tudor). H e  abdicated, in Jan. 1556, 
entrusting Spain, the Netherlands and his overseas empire to  
Philip, while Ferdinand took over the conduct of German affairs 
though it  was not until after the death of Charles (1558) that 
he was formally installed as emperor. 

T h e  C o u n t e r  Reformation.-During his short reign Ferdi- 
nand I devoted himself to enforcing the peace of Augsburg. War 
with the Turks went on till I 562, and he had to deal with local 
troubles in Hungary, Bohemia and north Germany. Efforts were 
made, with no result, to compose the growing differences among 
the Protestants. I n  his Catholic dominions he supported the re- 
forms decreed a t  Trent in matters of ecclesiastical discipline. The 
Catholics were now gaining ground thanks largely to the reforms 
in clerical training ordered by the council, and the missionary and 
educational work of the Jesuits. Before Ferdinand died in July 
1564 the Counter Reformation had begun. Some changes had 
been introduced in the empire. Lutherans now sat among the 
judges in the imperial courts; and the Aulic council or Hofrat 
established by Maximilian I for the Austrian lands extended its 
authority over the empire and was known as the Reichshofrat. 

Ferdinand's son and successor, Maxirnilian I1 ( I  564-76), was a 
man of tolerant views and had even been at one time suspected of 
an inclination to Lutheranism. H e  secured his election by a 
declaration of fidelity to  the old faith, but for a while cherished 
optimistic but misleading dreams of effecting a peaceful religious 
reunion in Germany. His first diet a t  Augsburg in I 566 gave no 
encouragement to these hopes. The Catholics stood firmly for 
the decrees of Trent, and the Protestants gave new proof of their 
divisions by an attempt to exclude the Calvinist elector Palatine, 
Frederick 111, from the advantages of the peace of Augsburg. 
This led Frederick and the Calvinists into closer relations with 
France and the Dutch Netherlands, while the Lutherans, now led 
by Augustus of Saxony, courted the friendship of the emperor. 
But even they were divided, while the Catholics were still gaining 
ground. Albert I11 of Bavaria boasted that without force or 
strife most of his people had been won to the Catholic cause. 
The emperor now abandoned his reunion projects and was for 
a while occupied with a Turkish campaign. The new diet held 
a t  Speyer in 1570 was chiefly engaged in debates on the abuses 
resulting from the enlistment of Germans by foreign agents as  
mercenaries, but nothing practical was done. I t  is to Maximilian's 
credit that he tried to mediate between his cousin Philip I1 and 
the rebellious Netherlands. He was engaged in negotiations with 
a Polish party, which wished to elect him king of Poland, when he 
died in Oct. I 576. 

H e  was succeeded by his son Rudolph 11 ( I  576-1612). The 
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drift of events during his long reign can be explained by noting 
as the chief factors the growing strength of the Catholics, not only 
in  the Habsburg territories but also in south Germany and wide 
tracts of the Rhineland and Westphalia; the efforts of the Protes- 
tant leaders, now no longer prominent divines but politicians and 
princes, to obviate the divisions that weakened them by sinking 
sectarian differences in a common alliance against the house of 
Habsburg, which they regarded as the chief protector of the 
Counter Reformation; and, finally, the formation of opposing 
Catholic and Protestant leagues-the prelude to the Thirty Years' 
War. The first effort a t  a Protestant union was made in the very 
month of Rudolph's accession (Oct. 1576), when Augustus of 
Saxony drew up a moderately worded Lutheran profession of 
faith, the Forfnula Concordiae, which was accepted by a large 
number of princes and cities; but an influential minority refused 
it, and i t  only accentuated existing divisions. I n  the pears that 
followed the Catholics secured not a few successes. An immigra- 
tion of refugees from the Netherlands into northwest Germany 
led to  troubles, and the local Catholic government Ivas driven 
from Aachen in 1581. The Reichshofrat declared the movement a 
rebellion, but i t  was not till 1598 that Protestant worship was 
abolished a t  Aachen and the Catholic government restored. At 
Cologne in 1582 the prince archbishop, Gebhard Truchsess von 
Waldburg, became a Lutheran, married and declared his inten- 
tion of keeping both his see and its territory. H e  was placed 
under the ban of the empire and numbers of his subjects took up 
arms against him, aided by troops from Bavaria. This local con- 
flict. the War of Cologne, lasted for nearly five years. The 
Protestant princes stood neutral except John Casimir, a zealous 
Calvinist with some military experience, who was acting as regent 
of the Palatinate in the minority of his nephew Frederick IV. 
H e  gave some help to Gebhard, who was finally driven from his 
see and took refuge at Strasbourg, where he instigated an unsuc- 
cessful rebellion. Meanwhile the Catholics succeeded in establish- 
ing their faith in several of the dioceses they had lost. 

T h e  S t r e n g t h e n i n g  of t h e  Parties.--After the death of 
Augustus of Saxony there was another brief alliance of the 
Protestant princes, under the leadership of his successor Chris- 
tian I and of John Casimir. An opposition party was organized in 
the diet, but with little practical result, and the deaths of the two 
leaders in 1591-92 put an end to the alliance between Lutherans 
and Calvinists for  a time. But in the diets held a t  Regensburg in 
1593 the Protestant princes drew together. Under the leadership 
of Christian I of Anhalt they put forward demands for new con- 
cessions and tried to hinder or delay the payment of subsidies for 
a new war with Turkey. In  I j98 they advanced a theory that in 
the diet the decisions of a majority did not bind the minority, 
and in the diet of 1603 they asserted the same position, protested 
against various decisions of the Reichshofrat and finally with- 
drew from the diet in a body. The war with Turkey lasted from 
1593 to 1606, when peace was negotiated not by the emperor but 
by his brother Matthias, who, because Rudolph was intermittently 
mad, had been declared head of the house of Habsburg. Rudolph 
resented this indignity and his relations with his brother were 
strained till his death in Jan. 1612. 

During the last years of his reign the leader of the CathoIic 
party in Germany was Maximilian, the duke of Bavaria. In 1607 
he was given an imperial mandate to deal with a religious riot 
in the free city of Donauworth and, after suppressing it ,  retained 
the city under his government. Alarmed by this arbitrary act, 
the Protestant princes formed in 1608 the Evangelical union, and 
in response the Catholics, led by Maximilian, united in a similar 
confederation, afterward known as the Catholic league. As the 
union was headed by the Calvinist elector Palatine, Frederick IV, 
many of the Lutherans were slack in supporting it, but it became 
very important by an alliance with Henry IV of France, who was 
ready to profit by German quarrels and was interfering in a dis- 
puted succession to the duchies of Cleve and Jiilich. War between 
the two confederations on this question seemed imminent, but 
after the murder of Henry I V  in May 1610 the union did not 
venture to fight. 

Rudolph I1 was succeeded by his brother Matthias (1612-19). 

He had no children, and the Habsburgs selected as his heir tne 
Habsburg archduke Ferdinand of Styria. During the brief reign 
of Matthias the union and the league jealously watched each other. 
I t  was a time of dangerous tension. Matthias died in March 1619, 
and in the following August Ferdinand of Styria obtained the im- 
perial crown as Ferdinand 11 (1619-37). He had already prac- 
tically eradicated Protestantism in his archduchy, and was deter- 
mined to secure the triumph of his church in the empire. 

The  T h i r t y  Years' W a r  (1618-48).--On his accession 
Ferdinand found himself faced with troubles in his hereditary 
dominions and a serious crisis in Bohemia, the conflict which 
was the first phase of the Thirty Years' War. I ts  beginning is 
usually dated from the revolt of the Protestant nobles in Bohemia 
in 1618. Since the days of Huss there had been a strong party 
in the kingdom opposed both to Rome and Vienna. When 
Ferdinand's accession was announced, the Bohemian diet refused 
to acknowledge him and elected as their king the elector Palatine, 
Frederick V, a son-in-law of James I of England. Ferdinand, on 
both dynastic and religious grounds, was determined to subdue the 
Bohemians. At first troubles in his other hereditary states made 
it  difficult to take decislve action. But Spain promised help by 
invading the Palatinate and early in 1620 it  was arranged that 
Maximilian of Bavaria should send the army of the league under 
Johann Tzerclaes, Count of Tilly, to assist the emperor. Fred- 
erick received little help from the Protestant princes, most of the 
Lutherans disliking the alliance with a Calvinist leader. He had 
hoped for English support, but James I went no further than al- 
lowing volunteers under Sir Horace Vere to take part in defending 
the Palatinate. Tilly marched into Bohemia and on Nov. 8, 1620, 
routed Frederick's army in the decisive battle of the Weissenberg 
(the White Mountain) near Prague. Frederick fled only to find 
Ambrose Spinola's Spanish veterans and a Bavarian force over- 
running the Palatinate, so that he was obliged to leave Germany. 
His hereditary lands were declared forfeit and handed over to 
Maximllian. The war died down into mere desultory fighting 
against Frederick's only remaining adherents, Christian of Bruns- 
wick and Count Ernst von Mansfeld. 

The war blazed up again on a larger scale in 1625. The em- 
peror's successes and the rising power of Maximilian of Bavaria 
alarmed the Lutheran princes, and a new Protestant combination 
was formed, of which the leading member was Christian IV of 
Denmark, who as duke of Holstein was a prince of the empire. 
Two confederate armies were soon in the field, the princes ac- 
cepting the leadership of King Christian and Mansfeld. Unwill- 
ing to depend entirely on Maximilian and the league and unable 
to raise a large force of his own. Ferdinand accepted the offer of 
the celebrated Albrecht von Wallenstein to raise, equip and main- 
tain in the field at  his own cost an army of zo,ooo men, mostly 
veteran troops, on condition that he should command them and 
have a free hand. H e  was a wealthy Czech noble, who had seen 
service in the Turkish wars arid had a real military genius with 
the mentality of a soldier of fortune. A Catholic, a t  least by pro- 
fession, and serving the Catholic emperor, his levies were made 
up of a mixture of Catholics, Protestants and all kinds of. adven- 
turers ready to fight under any successful leader. He meant to pay 
and supply his army by levying contributions on the country in 
which it operated. As the war went on, many of the armies in  the 
field were not unlike Wallenstein's. In April 1626 with his hard- 
fighting mercenaries he defeated Mansfeld a t  Dessau, and in 
August Tilly with the army of the league defeated Christian of 
Denmark at  Lutter. The victors united their armies and invaded 
Denmark. Wallenstein now formed in union with the Spaniards 
an ambitious scheme for cutting off the supplies of the Nether- 
lands and controlling those of north Germany by seizing the North 
sea and Baltic ports. H e  was only partly successful, and after five 
months' siege had to abandon the attempt to seize Stralsund. But 
Denmark was at  the mercy of the imperialists and in May 1629 
had to conclude the peace of Liibeck. 

Intoxicated by success, Ferdinand had only two months before 
issued the ill-advised "edict of restitution," ordering the restora- 
tion of all ecclesiastical lands taken over by the Protestants since 
the peace of Passau in 1552. This stirred up  widespread opposi- 
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tion. While it was still being debated, Maximilian and the other 
members of the Catholic league united in demanding the dismissal 
of Wallenstein. now duke of Friedland, governor of the conquered 
territories of Rlecklenburg and Pomerania, and rightly suspected 
of dangerous personal ambitions. Ferdinand had to yield just 
when new dangers were arising. In  the summer of 1630 Gus- 
tavus Adolphus of Sweden declared himself the champion of the 
Protestant cause in Germany, and established himself with a 
strong force in Pomerania. How political rather than religious 
motives were now influencing events is shown by the fact that 
Cardinal Richelieu promised him subsidies from France for the 
support of the war. 

Gustavus, probably the ablest soldier of his day, had already 
extended the Swedish power to several of the Baltic lands, and a t  
first the Protestant princes were slow in uniting with him, suspect- 
ing that his real object was further Swedish conquests on the 
Baltic shores. But they soon welcomed his aid. He pushed for- 
ward to the Elbe gathering strength with success. He captured 
Frankfurt-on-Oder, added the Saxon army to his own and defeated 
Tilly and the main army of the league at Breitenfeld near Leip- 
zig in Sept. 1631. Then, a hile the Saxons conquered Silesia and 
invaded Bohemia, Gustavus marched triumphantly through cen- 
tral Germany and established his headquarters at Mainz. In  
April 1632 Tilly met Gustavus on the Lech in an attempt to stop 
him from penetrating into Bavaria. The army of the league was 
defeated, however, Tilly was fatally wounded, and Gustavus oc- 
cupied Augsburg and Munich. Ferdinand now appealed to Wallen- 
stein to take command again. Wallenstein only consented on con- 
dition that he was given control of all the imperial forces and the 
right of making treaties and granting pardons. He then drove the 
Saxons out of Bohemia and repulsed an attack made by Gustavus 
on the entrenched camp near Xuremberg, but was defeated by the 
Swedes at Lutzen (Xov. 16, 1632). I t  was a costly victory, for 
Gustavus was killed leading a cavalry charge. The crown passed 
to his daughter Christina and under the government of the chancel- 
lor Axel Oxenstjerna the Swedes continued the war. 

In  April 1633 at  Heilbronn the Swedes and their German allies 
agreed that the military command should be divided betaeen 
Bernhard of Saxe-IVeimar and the Swedish general Gustaf Horn. 
France was still supplying money to the allies. The war went 
on in the Rhine and Danube valleys, the Swedes entering Alsace 
and Bernhard capturing Regensburg. Wallenstein showed no 
longer his former vigorous leadership. There was enough reason 
for dissatisfaction to evoke a movement for his dismissal. 
Ferdinand yielded and in Jan. 1634 declared Wallenstein deposed 
from command. Wallenstein tried to retain control of his army, 
but next month, as a result of a conspiracy among his officers, he 
was assassinated. 

Commanded now by the archduke Ferdinand, king of Hungary 
(later the emperor Ferdinand 111), the imperialists began a suc- 
cessful campaign by recapturing Regensburg and Donauworth and 
then, aided by Spanish troops, won a complete victory over the 
Swedes and their allies a t  Nordlingen (Sept. 1634). The for- 
tunes of the confederates were a t  a low ebb, but France presently 
came to their aid. Richelieu signed an alliance xi th  Sweden a t  
Compiggne in April 1635, and the following month France de- 
clared war and put its armies in motion. But by this time there 
was a movement for peace in Germany. Men of all classes were 
tired of the long conflict, in which they saw their country wasted 
and ruined by contending armies which levied contributions on 
city, town and countryside and, whether they were friends or foes, 
left a trail of misery in their track. John George I, the Lutheran 
elector of Saxony, took the lead in the movement and despite 
Swedish opposition signed in May 1635 the treaty of Prague a i th  
the emperor. The vexed question of the ecclesiastical lands was 
settled by the agreement that land should remain for 40 years in 
the possession of those who held it  on Nov. 12, 1627; during this 
period amicable arrangements might be made. The elector 
agreed to help the emperor to recover territories occupied by the 
Swedes and to place the Saxon army at  his disposal, receiving in 
return a small increase of his own dominions. The elector of 
Brandenburg, George William, Eberhard 111 of Wurttemberg and 

several of the cities soon adhered to the  treaty. 
In  this last phase the war became a struggle between the Bour- 

bon and the Habsburg interests. The Swedes won some successes 
in north Germany but after France had come in, the important 
field of operations was in the west and south. The French armies 
on one side drove the Spaniards back in Flanders and on the 
other crossed the Rhine and, under the prince of CondC and the 
vicomte de Turenne with some help from Bernhard and the Swed- 
ish general Karl Wrangel, penetrated far  into south Germany. 
(On Bernhard's death in  1639 his army was taken over and paid 
by the French.) 

T h e  T r e a t y  of Westpha1ia.-While these operations were in 
progress, preliminary negotiations for a general peace had already 
begun a t  Hamburg and Cologne before the death of the emperor 
Ferdinand I1 in 1637. But it  was not till Dec. 1641 that under 
his successor, Ferdinand 111, a treaty was signed a t  Hamburg, 
by which it  was agreed that peace conferences should meet a t  
Munster and Osnabruck in March 1642; the emperor treated with 
France at the former and with Sweden a t  the latter. The  Catholic 
princes of the empire were to be represented a t  Munster and the 
Protestants a t  Osnabruck. The conferences did not actually begin 
till 1645, when George William, the elector of Brandenburg, had 
made and John George, the elector of Saxony, was about to make, 
a truce with Sweden. In  three years many controversial questions 
were settled, with much diplomatic playing for  advantages, but 
at last in Oct. 1648 the peace of Westphalia (9.v.) was signed, 
ending the Thirty Years' War. 

France gained possession of the three bishoprics-Metz, Verdun 
and Toul, with the Austrian territory in Alsace. Sweden was 
granted western Pomerania, Stettin, Verden and Bremen, and in 
virtue of this cesdon became a member of the empire. Hanover, 
Brandenburg and Saxony received some increase of territory, and 
the Rhenish Palatinate was divided between the electoral house 
and Bavaria. Switzerland and Holland, long actually independent, 
were formally recognized as independent nations. The  German 
states of the empire were accorded a measure of independence by 
the recognition of the right to make alliances even with foreign 
powers, with the nominal proviso that these should not be in- 
jurious to the emperor or the empire. The princes were to  regu- 
late the religious affairs of their territories, and though there was 
a stipulation for individual religious freedom, in practice for long 
after in many states those who did not belong to the officially 
established religion were under some disabilities. T o  the imperial 
diet was left the settlement of treaties and laws affecting all Ger- 
many. By a compromise 1624 was fixed as the date for  settling 
the question of the ecclesiastical lands; all lands secularized be- 
fore that date were to remain secular. This left to  the Catholics 
recent gains in the Habsburg territories. The general effect of the 
treaty was to relax the connection between the Habsburg and the 
other German lands. The empire survived, but there was a fore- 
shadowing of the future change when the Habsburg emperor a t  
Vienna would be no longer emperor of a Holy Roman empire, but 
emperor of Austria. But for another century and a half he was 
to represent the dignified tradition of some of the greatest 
memories of European history. (A. H. A.) 

DECAY OF THE EMPIRE 

Social  a n d  Economic Condi t ions  a f t e r  1648.-The condition 
of Germany after the conclusion of the peace of Westphalia was 
indeed tragic. The population had decreased in the course of the 
Thirty years' War from about 30,000,000 to 20,000,000; the great- 
est decrease was shown in the rural population on whom the hard- 
ships of the war fell the most heavily, causing country people to  
migrate in large numbers to the cities. Many villages were totally 
degerted, and the old conditions were not completely restored un- 
til the middle of the 18th century. 

Agriculture was almost a t  a standstill; large numbers of the 
land workers had been killed, or enrolled as mercenaries in the 
armies; stock had been destroyed and houses burned to the ground. 
Without capital or credit the peasants were reduced to utter de- 
pendence upon the great nobles and landowners who only fur- 
nished them with the money to rebuild their houses and replenish 
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their stock on extremeIy hard terms. Everywhere their dues were 
increased and their rights of tenure diminished. A peasant with- 
out capital could not hope to improve the state of his holding. 
I n  consequence of the depopulation of the land the demand for 
agricultural produce had decreased, prices of livestock and grain 
had fallen and the area of land under cultivation had steadily 
diminished. 

These conditions also affected the great landowners. In order 
to maintain their estates they were forced to raise mortgages on 
their properties at  a high rate of interest. I f ,  in spite of this, the 
nobility succeeded for the most part in maintaining their proper- 
ties, i t  was chiefly due to the administrations of the different 
states, who came to their help by declaring moratoriums or by 
remitting interest. By the establishment of a Fidei-kommiss the 
aristocracy sought to keep their landed property; the same object 
prompted the prohibition of the sale of noble estates to townsmen 
which survived in many cases until the beginning of the 19th 
century. The great landlords were seldom in a position to carry 
out any agricultural development, and it was only gradually that 
a certain number of them, a t  the instigation of the ruling princes, 
began to cultivate the potato, which had been newly imported 
from America, and other foodcrops and to plant fruit trees and 
tobacco. 

Industry and commerce had been equally ruined by the wars. 
The disorganization of industry had favoured the import of foreign 
goods, and the lack of purchasing power and skilled labour made 
recovery difficult. The country was flooded with French and 
English goods through the agency of the Dutch merchants. The 
once flourishing German trade had almost entirely ceased; the 
south German linen and cloth industry decreased, and the quality 
too deteriorated. Official regulations were of little avail, and it 
was only the immigration of the French Huguenots in the second 
half of the 17th century that gave new life to German industry. 
The ancient organizations of the handicraft workers, the guilds, 
had become rigidly occupational associations, and bad trading 
conditions and want of capital hindered the introduction of the 
factory system which was already developing widely throughout 
western Europe. German trade suffered especially from the fact 
that the mouths of the great German rivers were in foreign hands; 
the Dutch held the mouth of the Rhine; the Swedes and Danes 
the Weser, Elbe and Oder. This meant that German participa- 
tion in world commerce was very restricted; German merchants 
were confined to internal trade and vere  often only agents for for- 
eign investors. 

Germany had been a wealthy country in the second half of the 
16th century, but now money was scarce and furniture, art treas- 
ures and other valuables had been looted in large quantities by 
foreign armies: The crushing levies which the towns had to pay 
to preserve themselves from the hand of the invader had brought 
them to the verge of ruin. The mineral wealth, which had for- 
merly been an important source of German prosperity, especially 
the silver mines, was partly exhausted and had partly diminished in 
value through the growing imports of precious metal from Amer- 
ica. This loss of national wealth could only be replaced in the 
course of centuries. Intellectual life had also suffered severely, 
for hard conditions had made material interests and the struggle 
fo r  daily bread predominant. 

P o l i t i c a l  O r g a n i z a t i o n  i n  t h e  1 7 t h  Century.-The political 
life of Germany was in a no less deplorable state. The imperial 
authority had become utterly powerless, lacked an administrative 
system and was possessed of only a very limited revenue. When 
the peace of Westphalia gave to the individual states the right 
to form associations among themselves or with foreign powers in 
so far as such alliances were not directed against the emperor and 
the empire, the emperor was reduced in fact to the position of 
president of an aristocratic republic. H e  was unable to make laws 
or levy taxes without the consent of the Rezchstag, which from 
1663 was to be permanently established a t  Regensburg. I t  was 
composed of representatives of all the immediate estates and was 
divided into the three chambers-electoral princes, princes and 
cities. The first chamber consisted of representatives of the 
eight electors of the empire-the archbishops of Mainz, Cologne 

and Trier, the king of Bohemia, the dukes of Saxony and Bavaria, 
the margrave of Brandenburg and the count Palatine of the Rhine; 
in 1693 a ninth was added, the elector of Hanover. The second 
chamber was composed of representatives of all the greater princes 
while the lesser counts and lords were combined in separate bodies 
each possessing a single vote. The third chamber consisted of the 
representatives of the immediate cities; their right to a casting 
vote when the other two houses disagreed was however disputed, 
and they were virtually condemned to insignificance. The work- 
ing of this assembly was made very difficult by the fact that the 
representatives of the different estates had to obtain the consent 
of their principals on every vote. As communications were dif- 
ficult and slow, the proceedings were often dragged out intermi- 
nably, and it became excessively difficult to obtain consistent de- 
cisions. 

Besides the Reichstag there existed a further general imperial 
organization, the Reiclzskalnlnergericlit, the supreme judicial body 
of the empire. I t  met first a t  Speyer and later a t  Wetzlar and 
was financed by the estates. Its effectiveness was seriously im- 
paired, however, because the greater principalities were exempt 
by special imperial privileges from its jurisdiction. In  addition 
the emperor maintained a separate Reickshofgericht  a t  Vienna 
which was in perpetual conflict over questions of competence ~ i t h  
the Reiclzskanzmergericht. Rloreover, as the procedure was very 
complicated, the hearing of processes mas almost incredibly prolix. 
and at  times a decision was never reached. An inquiry held in 
1772 revealed that no less than 61,233 suits nere still awaiting 
judgment by the Reichska~nrnergericlzt. 

The empire possessed no army or police force and 7525 unable 
to take precautions to safeguard its territory, to preserve law and 
order among its citizens or to protect the interests and lives of its 
subjects abroad. When the empire went to war each estate had 
to furnish a stated quantity of troops and ordnance. The amount 
was recorded in a register. When the numerous small contingents 
did assemble at  the appointed date and place, which rarely hap- 
pened, the troops were variously armed and for the most part were 
made up of raw levies. The organization of larger forces was dif- 
ficult because no estate would permit its soldiers to be placed 
under foreign command. When it is also remembered that the 
troops were never trained together, it is easy to understand that 
an imperial army composed in such a manner rarely possessed 
any real military effectiveness. There existed no regular taxation, 
and the necessary duties were collected on the basis of a register 
in which each constituent estate of the empire was assessed at  a 
definite rate. These amounts, however, were regularly diminished 
because the different estates protested that their ability to pay 
was rated too highly; and payment into the imperial treasury was 
very irregular. I t  can therefore be said with truth that after the 
peace of Westphalia the empire was a conception that ceased to 
have real meaning in Germany, for administrative measures were 
carried out not by the empire but by the individual territories that 
had grown up within it and had practically attained to the status of 
independent states. The number of these states was extraordi- 
narily large, and has been estimated at about 1,800 including some 
amazing examples. ' The smallest territories were the dominions 
of the knights of the empire, numbering some 1,475. These were 
nearly all situated in southwest Germany, and their joint popula- 
tion amounted to about j00,000. Each individual territory aver- 
aged about 300 inhabitants. These territories, therefore, were no 
more thdn properties \\hich, since their owners were free knights 
of the empire, were not under the dominion of a prince, but di- 
rectly dependent on the emperor and the empire. In  this instance 
the capacities of landowner and sovereign lord were united in the 
same person, who administered the law and exercised police rights 
over his little territory. These knights of the empire were unrep- 
resented in the Reichstag. 

Then there were j I  free imperial cities with a total population 
estimated at about 7 jo,ooo. Included in their number were cer- 
tain of the more important ancient commercial towns such as Ham- 
burg, Bremen, Nuremberg, Augsburg, Ulm, Strasbourg and Frank- 
furt-on-Main but the vast majority were small and insign~ficant 
country towns of 2,000 to 3,000 inhabitants in southwest Germany 
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which had had the good fortune, like the knights, to be protected 
by their ancient privileges from coming under the rule of a prince. 
For the most part these towns and cities were governed by a small 
number of patrician families who monopolized all positions of in- 
fluence and profit and often gained a reputation for devoting the 
revenue of the tonn more to their own special interests than to 
those of the citizens at  large. With certain exceptions, these 
towns nere little animated by civic spirit and the desire for eco- 
nomic progress. RIoreover they were overshadowed by the capi- 
tals rising round the residences of the princes although these had 
not the advantages enjoyed by the free cities. 

The 63 ecclesiastical principalities (archbishoprics. bishoprics, 
abbacies) with their population of about 3,000.000 had special 
characteristics. Here the supreme lord was a bishop or abbot 
elected by the cathedral chapter with whom he shared the ad- 
ministration of the district. The chapter was almost entirely 
composed of the nobility of the neighbourhood, since these re- 
ligious foundations and orders afforded the nobles a convenient 
opportunity of providing for their younger sons in a manner be- 
fitting their rank. For the most part the administration \\as bad, 
and it was not until the 18th century that a fe\v of the ecclesiastical 
princes were sufficiently enlightened to introduce important re- 
forms. LIany bishops used their high position to further the in- 
terests of their families by making over to them ecclesiastical 
estates and by filling the chapters mith their relatives. 

The temporal principalities and countships numbered between 
170 and 2 0 0 ;  the number varied because the estates were often 
divided among different lines of the same family, and many prin- 
cipalities united by inheritance under one prince. A patriarchal 
form of government characterized the smaller principalities, in 
nhich the prince was personally acquainted mith most of his 
subjects, concerned himself in their family affairs and expected 
them to take a similar lively interest in the joys and sorrows of his 
own family. Xearly all these lesser princes maintained a mag- 
nificent court and employed a number of officials out of all propor- 
tion to the size of their principalities; they were especially inven- 
tive in introducing fresh methods of taxation by which they sought 
to obtain the money for the upkeep of their courts. A true politi- 
cal life was naturally impossible in all these miniature states and 
\\,as only to be found in the few larger principalities. Of these, 
the greatest was in the possession of the house of Habsburg wh~ch 
ruled over a vast territory in southeast Germany composed of the 
k~ngdom of Bohemia, Austria, Styria, Carinthia, Carniola and 
Tirol and in addition a number of scattered possessions in south- 
ern Swabia stretching to the banks of the Rhine. These territories 
could not be regarded as constituting a single state, for from time 
to time they were divided among various branches of the ruling 
house, and it was only in 166j after the failure of the Tirolese line 
that Leopold I finally united all the possessions of the Habsburgs. 
The individual states, however, kept their own administration and 
diets, and the central authority for the whole territory, which 
Maximilian I had begun to establish, Tvas still very unwieldy and 
exercised little control. 

Next in impostance came the territories of the house of Hohen- 
zollern. The margrave of Brandenburg had inherited in the 18th 
century the district of East Prussia ~ilhich had hitherto owed al- 
legiance to Poland. At the same time he inherited from the last 
duke of Julich the district of Cleve in western Germany together 
with the countship of Mark and Ravensberg in Westphalia. After 
the death of the last Pomeranian duke, the treaty of Westphalia 
gave to the Hohenzollerns eastern Pomerania and, as compensation 
for western Pomerania. ceded to Sweden. the former bishoprics of 
hlagdeburg, Halberstadt and &linden. The centre of their ter- 
ritory extended from the Elbe and the Harz mountalns almost to 
the bank of the Vistula, while East Prussia (which nas cut off 
from the central territory by Polish TITest Prussia) and their ter- 
ritories on the Rhine and in Westphalia formed districts loos'ely 
joined to the main body. The individual districts maintained 
substantial independence and did not look upon themselves as 
forming part of a single united territory, but rather as districts 
that had by chance come into the hands of the same ruler. After 
the Hzbsburgs and Hohenzollerns came the house of Wettin, mhlch 

was divided into so many branches that the head of the house, t h e  
elector of Saxony, only ruled personally over a portion of i ts  ter- 
ritories. The same was true of the house of Wittelsbach, of which 
the most powerful member was the elector of Bavaria, ruling 
over the largest and most compact territory, whereas the widely 
scattered lands in the Palatine were divided among numerous cadet 
branches of the family. In  northwestern Germany the leading 
role fell to the house of Welf, whose lands in Hanover and Bruns- 
wick were shared among innumerable members of the family, 
The other important territories were the duchy of IViirtternberg 
and the margraviate of Baden in the south and the lands of the 
house of Hesse in central Germany. In  these greater states there 
existed estates in which the landowning aristocracy exerted the 
predominant influence, but in which the civil population of the 
to~vns was also represented. These diets claimed that no new 
legislation could be enacted, no fresh taxation introduced, and n o  
burden of loans laid upon the state without their consent. While 
the princes endeavoured to reduce the old-established power of 
the estates, they did not dare to suppress i t  outright. With the as- 
sistance of their paid officials and the support of the standing 
armies which had been maintained in all the greater states since 
the Thirty Years' War, the princes succeeded in the course of the  
17th and 18th centuries in increasing their power until in fact they 
became absolute rulers; while the rights of the estates dwindled 
away more and more. 

Administration and justice were far better in these greater states 
than in the smaller territories, and by developing the police sys- 
tem the princes ensured peace and order within their states. Po- 
litical life in Germany was confined to these larger states. T h e  
only question was whether they would not gradually become wholly 
independent, and thus destroy the last traces of that national 
alliance of all the Germanic peoples that still existed in the old 
imperial state union (Reichsverba?zd). In  that event, Germany 
\vould have been divided into a number of independent states, 
each of which would have pursued its 01i7n special interest, and one 
could then have spoken of a German nation only in so far a s  the 
inhabitants of the different states possessed in common a similar 
language and certain common elements of intellectual culture. 
Such a collapse of the empire could only be avoided either b y  
strengthening the power of the empire to such a degree that  the  
central authority could bring the individual territories into sub- 
mission, or by one of these territories becoming so strong that the 
remainder would be forced to submit to its leadership. 

F e r d i n a n d  111.-The sovereign princes of the German states 
were not sufficiently gifted to construct a real government in  the 
midst of the difhculties then prevailing in Germany. Ferdinand 
I11 (1637-57) had been brought up in a strictly religious atmos- 
phere and was dominated by his confessors. H e  had never given 
evidence of any special qualities. His eldest son, Ferdinand, who 
during his father's lifetime had been chosen as his successor by  
the imperial electors, died before him in 1654 and notwithstanding 
all his endeavours, the emperor \vas unable before his own death 
to bring about the election of his younger son, Leopold, as king of 
the Romans. Hence, when the emperor died in 1657 an interreg- 
num follo\ved that lasted for almost a year. until finally the elec- 
toral princes united to elect Leopold (Aug. 18, 1658) ; he was, how- 
ever, compelled to sign a capitulation by which the imperial rights 
were still further reduced. 

Leopold I a n d  t h e  F r e n c h  Wars.-Leopold. who until 1705 
was to be the head of the German peoples, was 18 years old a t  the 
time of his election. He had originally been destined for the 
church; he \%-as a thorough theologian, and a pious and bigoted 
churchman. 17ery reluctantly he abandoned his religious life in  
order to assume the duties of a temporal ruler. H e  invariably re- 
garded the pronlotion of the interests of the Catholic Church a s  
his first duty, while those of the house of Habsburg and of his 
Austrian territories had for him a quite secondary importance. 
H e  had little sympathy for the empire and its needs. Under the 
influence of his Spanish mother, Maria Anna, his education had 
been entirely Spanish, and in his immediate circle Spanish alone 
%-as spoken. Though kindly. well-intentioned. benevolent, and 
even weak by nature, Leopold was pitlless and unyielding i n  all 
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matters invoIving either interest of the church or his own sover- 
eign rights. His firm conviction that he was an instrument and 
agent for the execution of the divine will endowed him with an 
almost unshakable spiritual equanimity. Although he was not a 
man of action, Eeopold was exceedingly tenacious in maintaining 
his own point of view and in guarding his own interests. 

I n  the first decade after the peace of Westphalia, the primary 
concern of all the estates was the maintenance of peace. As 
the war between France and Spain lasted until 1659, and as grave 
issues were arising in north and east, Germany could easily have 
been involved again in a general war. As no one believed in the 
ability of the emperor to safeguard the empire from this danger, 
there grew up a network of alliances between the different estates 
for  mutual defense. The elector John Philip of Mainz succeeded 
in uniting the most important Catholic and Protestant princes in a 
great defensive alliance. The Confederation of the Rhine was 
signed on Aug. 16, 1658, for three years and had for its object 
the full execution of the peace of Westphalia, the prevention of 
foreign wars and the defense of its own territories. But in fact 
this alliance, which the emperor regarded as directed against his 
authority, very soon became largely dependent on France. I t  
was frequently renewed and lasted until 1667. 

During the first Northern War (1656-60), the emperor, in the 
Catholic interests, supported the Catholic king of Poland, John 
Casimir, and the elector of Brandenburg, Frederick William, who 
a t  the outset supported Sweden, later entered into an understand- 
ing with Poland and the emperor. These wars, however, were 
waged for the most part outside the territory of the empire, and 
Germany was far more deeply disturbed by the course of events 
on its western frontier. 

Since 1661 Louis XIV had personally governed France, and in 
accordance with the traditional French policy which had been 
built up under Richelieu and Mazarin, he sought to advance the 
French frontier to the Rhine and to include Belgium within the 
French kingdom. Belgium and the Franche-Comte still belonged 
to Spain, and hence Louis's policy led in 1668 to a renewal of war 
between France and Spain. The intervention of England, Holland 
and Sweden brought the war to a conclusion after a few months by 
a peace which Spain purchased at  the cost of the surrender of 
certain fortresses in southern Belgium. As Louis XIV was unable 
to dissolve this triple alliance, he endeavoured by means of a sud- 
den invasion to crush Holland and succeeded in getting the arch- 
bishop of Cologne, the elector Palatine and the bishop of Miinster 
to allow the passage of his armies through their territories. The 
tleighbouring states, which feared that they would be involved in 
the war, witnessed these intrigues with great disfavour and invoked 
the assistance of the emperor and the empire. As, moreover, 
Louis XIV had, without any legal grounds, driven the duke of 
Lorraine, Charles IV, who was a prince of the empire, out of his 
duchy, the empire had good cause to intervene. 

But Leopold still hesitated to take any action against Louis XIV. 
In  view of the anticipated extinction of the Spanish branch of the 
Habsburgs, his main policy mas to unite the Spanish monarchy 
with his own territories. This policy depended for its success upon 
the acquiescence of the French king, and since Louis was clever 
enough to dangle before the emperor the howe that France would 
help him to fulfil his desires, Leopold did not feel hiinself at 
liberty to oppose Louis in his schemes. Hence the Dutch found 
their sole support in the elector of Brandenburg, Frederick Wil- 
liam, who had grown up in Holland and whose first wife had been 
a princess of Orange. By cutting the dykes and flooding the coun- 
try the Dutch were able with great difficulty to avert the French 
attack in 1672. At the urgent request of the estates, Leopold de- 
termined to send an army under Raimondo, count of Montecuc- 
culi, for the defense of the imperial frontier on the Rhine, but with 
instructions to maintain the defensive. The empire declared war 
on France at  the same time as Spain. The war mas chiefly waged 
in Belgium and on the Rhine. Louis XIV allied himself with 
Sweden, which at his request invaded Brandenburg from Pom- 
erania in order to restrain the elector Frederick William, who was 
participating in person in the war against France. At the same 
time Louis XIV entered into relations with Poland and Turkey, 

and with Hungary which was discontented with the Habsburg 
rule. The emperor then found himself threatened in the rear. 
By his victory at  Fehrbellin on June 28. 1675, Frederick JVilliam 
of Brandenburg drove the Swedes out of his territory and occupied 
nearly the \$hole of Swedish Pomerania. The French on the other 
hand were for the most part victorious in Belgium and on the 
Rhine. As the war dragged on without any definite decis~on being 
reached, Louis was able to induce first Holland and then Spain to 
conclude a separate peace. When the emperor saw that he could 
no longer hope to obtain any success by carrying on the war, he 
concluded the peace of Nijmegen with France in Feb. 1679. The 
greater part of Alsace and Lorraine, as me11 as the former Austrian 
territory of Breisgau, remained in French possession. The elector 
of Brandenburg. who was required by the peace to give up all his 
acqu~sitions in Pomerania, was unx~illing to subscribe to such 
terms and for a short time carried on alone a forlorn fight. In  the 
following year, however, he too was compelled to conclude peace. 

In consequence of these events, Louis XIIT became convinced 
that the weakness of the empire was such that he could encroach 
upon its territory with impunity. He established in the French 
law courts in Metz, Bre~sach and Besanqon so-called chambers of 
reunion (Rewzionskamnzern) for the purpose of determining what 
lands had at any former time belonged to the districts wh~ch  had 
now been ceded to him. As the result of these investigations he 
declared that the countship of Mompelgard, the \\hole of Alsace 
and certain districts in the Palatine and Trier belonged by right 
to France; and he sent his armies to occupy these districts. The 
imperial city of Strasbourg, which was included in these districts, 
was on Sept. 28,  1681; forcibly seized and at once erected into a 
powerful French fortress. The emperor and the Reiclzstag con- 
tented themselves with ineffectual protests against these acts of 
violence. 

That the emperor did nothing to safeguard the integrity of the 
empire at this crisis is partly accounted for by the fact that his 
own immediate territories were menaced by inany grave dangers. 
The Turks in Hungary were planning a desperate attack on .4us- 
tria, and in the spring of 1683 appeared with a powerful army 
before the walls of Vienna. But Riidiger, count of Starhemberg, 
managed to defend the city until the arrival of an army under John 
Sobieski of Poland and the electors Maximilian Emmanuel of 
Bavaria and John George I11 of Saxony, which defeated the Turks 
and freed \;ienna. 

JThen Louis XIV, on grounds that had no legal justification 
whatever, sought to bring the Palatinate within his grasp, claiming 
it as the inheritance of Elizabeth Charlotte, the wife of his younger 
brother, Philip, duke of OrlCans, war once more broke out in the 
west. The French armies invaded the Palatinate, and the em- 
peror resumed the war in alliance with Holland and England. 
This new war lasted for nine years, inflicted severe losses on the 
French, but did not result in any decisive victory. Once more 
Louis was able to sow dissension among his enemie~, aild to iso- 
late Germany, and the emperor was forced to conclude the peace 
of Ryswick in 1697, with but small gain to himseif. Louis aban- 
doned his claim to the Palatinate and the districts outside Alsace 
that had been declared to bave once for~lled part of it. Further he 
had to restore his duchy to the duke of Lorraine, but he retained 
the whole of Alsace and also Strasbourg. 

The  Cor~ques t  of Hungary.-Meanwhile the war between 
the emperor and the Turlrs ccjntinued in the east; two-thirds of 
Hungary remained in Turkish hands. Prince Eugene of Savoy, 
one of the greatest generals of the age, was appointed to com- 
mand the Austrian army and defeated the Turks in a decisive vic- 
tory at Zenta (Aug. 29, 1697). Prince Eugene invaded Serbia and 
Bosnia and forced the Turks to conclude the peace of Carlowitz 
on Jan. 26, 1699, by which the entire kingdom of Eungary, with 
the exception of the Banat of Temesvar, was restored to the em- 
peror. I t  was the conquest of Hungary that paced the way to 
the later Habsburg monarchy and its position as a great power. 

The  Spanish P a r t i t i o n  Treaties.-Shortly after this the last 
Habsburg to occupy the Spanish throne, Charles LI of Spain, died 
(Nov. I,  1700). The question of succession, which had already 
occupied the European diplomats for decades, had now t o  be set- 
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tled. The emperor Leopold's mother and his first wife had been 
Spanish princesses, and at  the time of his marriage it had been 
expressly agreed that, in event of the failure of a male heir to the 
Spanish house, his children should be regarded as the heirs. But 
Louis XIV was also the son and husband of Spanish princesses. 
On marrying into the house of France. indeed, it had been stipu- 
lated that they should renounce all their rights to the Spanish in- 
heritance. Louis. however, declared that this renunciation was in- 
valid because the promised dowries of the princesses had never 
been paid in full. Louis had endeavoured to come to an agree- 
ment xi th  Leopold about the partition of the Spanish dominions, 
but without definite result. These projects for a partition had 
aroused great uneasiness in Spain, and Charles I1 determined to 
make a will. By his first marriage with the princess Margaret 
Theresa, Leopold had only one daughter, who was married to the 
elector Maximilian Emmanuel of Bavaria; the only child of this 
marriage, the crown prince Joseph Ferdinand, then six years of age, 
was designated in 1698 by Charles I1 heir to all his possessions, 
but the young prince died in the following year. Then Charles I1 
under pressure from the French party at  the Spanish court was 
persuaded shortly before his death to draw up a second will in 
which he named as his sole heir Philip. duke of Anjou, a grandson 
of Louis XIV and hfaria Theresa of Spain, who was then 17. 
Acting on this last will, Louis XIV despatched his armies into 
Spain as soon as he learned of Charles's death and sent his grand- 
son to Madrid where, under the title of Philip V, he assumed the 
reins of government. (See also SPAIN.) 

T h e  W a r  of t h e  Spanish Succession (1701-14).-It re- 
mained to be seen, however, whether the success of this sudden 
and violent measure would be lasting. First there was the danger 
that the emperor would refuse to recognize the Validity of Charles's 
wiil and attempt, if necessary, to support his own claim by force 
of arms. Further, the interests of the other European states were 
deeply involved in this question. England and Holland, old 
enemies of Louis XIV. had as little desire as the emperor to see 
the great Spanish kingdom, with Belgium, Naples, Sicily, Milan and 
the rich Spanish possessions overseas, pass into the hands of the 
French king, whose power was already a sufficient menace to them. 
William 111 of Orange, stadholder of the Netherlands and since 
1689 also king of England, believed that this must be prevented 
in the interests of both the countries over which he ruled. He 
was the first to stress the theory of a European balance of power 
and was the soul of the Grand Alliance concluded in the fall of 
1701, between the emperor, England and Holland. Among his 
supporters Louis XIV reckoned-Hungary. which was anxious to 
throw off Austrian domination, the English supporters of James 11, 
who had been dethroned in 1688, and a number of German princes, 
chief of whom was the elector of Bavaria. Louis possessed a sea- 
soned army led by skilled generals and already held the greater part 
of the lands in dispute. I t  is true that his finances were in a bad 
state because the frequent wars of these latter pears and the 
extravagance of his court had involved him in heavy debt. Among 
the allies there existed points of disagreement especially after the 
death of TVilliam I11 ( I  702) when the close relationship main- 
tained between England and Holland was dissolved and opposition 
to the war gained strength in England. But they had at the head 
of their armies two generals of outstanding military ability, Prince 
Eugene and the duke of Marlborough, whose harmonious co-opera- 
tion was rarely broken by differences of opinion. In the first years 
of the war the advantage lay with France. Its position was such 
that it  was able to strike a deadly blow at  Austria by a concerted 
attack from the Rhine and Italy. This danger was averted by 
the union of Prince Eugene and Marlborough and the allied armies 
won a decisive victory at  Blenheim on Aug. 13, 1704. The French 
general Camille Tallard was taken prisoner and the French army 
forced to retreat across the Rhine. Bavaria, whose elector was 
allied with Louis XIV, was occupied by the imperial troops and 
the elector RIaximilian Emmanuel was forced to fly to Brussels. 
On May 5 ,  1705, the emperor Leopold died and was succeeded by 
his eldest son, Joseph I, then 27 years old. His arrogant bearing 
aroused great resentment in Germany and impeded the prosecu- 
tion of the war. 

Meanwhile a fleet of the maritime powers attacked Spain. T h e  
younger brother of the emperor Joseph, the archduke Charles, who 
was the imperial claimant to the Spanish throne, accompanied this 
fleet, which seized Gibraltar, sailed along the east coast of Spain 
and effected a landing a t  Barcelona. Catalonia rose in support 
of the archduke and by the summer of 1706 Charles was able t o  
enter Madrid. I n  that year Marlborough gained a great victory 
over the French a t  the battle of Ramillies (May z 3 ) ,  and occupied 
almost the whole of Belgium. Eugene took command of the  
allied forces in Italy, and by his victory a t  'Turin (Sept. 7) re- 
lieved the army, which had been surrounded, of the duke of Savoy 
and drove the French out of Italy. A year later Eugene occupied 
the kingdom of Naples. 

The French, after failing in a renewed attempt t o  cross the  
Rhine into Swabia, concentrated their main military strength in 
the Netherlands. Eugene hastened thither with the imperial 
troops and again joined forces with Marlborough. After their 
victory at  Oudenarde (June 11, I 708) the allies captured Lille. 
Louis XIV expressed his readiness to renounce on behalf of his 
grandson all claims to the Spanish throne and to agree to a restora- 
tion of the Franco-German frontier on the line laid down in the 
peace of Restphalia in 1648. This meant restoring Strasbourg. 
The allies, however, thought that he was only playing for time and 
demanded that he should place his troops a t  their disposal to help 
in the expulsion of his grandson from Spain. When he refused t o  
do this, they broke off negotiations. 

Once more the allies were victorious a t  Malplaquet (Sept. 11, 

1709) and captured the fortress of Mons. Louis again sued for 
peace and now declared his willingness to  concede to Germany 
his acquisitions in Alsace and the three bishoprics, Metz, Toul 
and Verdun. He further offered to pay a sum of money to be  
used in driving his grandson out of Spain. Intoxicated by  
victory the allies stood firmly by their former demands, and ne- 
gotiations once more broke down. 

A change now occurred in the general political situation which 
threatened to rob the allies of all the fruits of their victories. I n  
England the Tories, who were opposed to the war, came into 
power and entered into negotiations with France for a separate 
peace. The other allies, too, were disturbed by the death of the 
emperor Joseph I (_April 11, 11/11), for as he left no son, his 
younger brother Charles was elected emperor. If Spain, Austria 
and the empire were all to be united under one ruler there was 
danger that such a disproportionate concentration of power under 
the house of Habsburg would threaten the European balance of 
power more seriously than the establishment of a second French 
dynasty in Spain. Neither England nor Holland nor Savoy felt 
disposed to prosecute the war for such an object; a peace congress 
assembled at  Gtrecht in 1712 and the chief treaties were signed on 
April I I ,  I 713. The emperor was awarded only a portion of Lom- 
bardy and the Neapolitan mainland; no mention was made of a 
restoration of the old Franco-German frontier. Meanwhile the 
emperor and the Reichstag were still fighting, but  when Landau 
and Freiburg-im-Breisgau had been captured by the French, they 
were forced in the treaties of Rastatt and Baden (March 7 and 

.September 7, I 714) to assent to the terms of the peace of Utrecht. 
The frontiers of the German empire remained as laid down in the 
treaty of Ryswick (1697). The prospect of winning back the 
old German territories in the southwest, which a few years before 
had seemed so near realization, now completely disappeared. 
Moreover the emperor was forced to agree that the elector of 
Bavaria should recover his territories. Thus the War of the Span- 
ish Succession had overthrown the supremacy enjoyed by France 
in Europe in the early years of Louis XIV's reign without yielding 
any profit to Germany. (See also SPANISH SUCCESSION, WAR OB 
THE; UTRECHT, TREATY OF.) 

T h e  N o r t h e r n  War.-At the same time another long-standing 
quarrel came to a head in the north and the east. The accession 
to the Swedish throne of the young king Charles X I 1  (1697) gave 
Sweden's enemies a chance to unite in an attempt to oust it  from 
the position of power in which it had been placed during the 
Thirty Years' War by Gustavus Adolphus. In  1697 the elector 
Frederick Augustus I of Saxony, after conversion to Catholicism, 
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was elected king of Poland. I n  alliance with Denmark and the 
Russian tsar Peter the Great, he began a war in the summer of I 700 
which was to last more than 20 years. By the spring of 1706, 
Charles was in possession of the greater part of Poland and the 
capital, Warsaw, and in agreement with a section of the Polish no- 
bility had set up Stanislaus Leszczynski as king in opposition to 
Frederick Augustus. But Charles conceived the plan of overthrow- 
ing his chief enemy by seizing his German lands, and so rendering 
it impossible for him to receive money and reinforcements from 
Germany. T o  effect his purpose, he marched through Silesia to- 
ward Saxony, occupied a great part of the elector's domains and 
established his headquarters during the winter of 1706-07 in 
Altranstadt near Leipzig. But the peace which he compelled Au- 
gustus to sign and in which the latter renounced his claim to the 
Polish throne did not long remain in force. I n  the meanwhile 
Peter the Great had organized an efficient army with which he 
threatened to occupy Poland. Charles marched to oppose him 
and was completely defeated a t  Poltava (1709) and forced to 
take refuge in Turkish territory. The Swedes were driven from 
Poland, and their allied enemies invaded Swedish territory on all 
sides. The elector of Brandenburg who, with the emperor's con- 
sent, had assumed the title of king in Prussia in 1701, also took part 
in this attack upon his old enemy. The Swedish possessions in 
Germany, Pomerania, Bremen and Verden were seized, and when 
Charles returned from Turkey, he found himself powerless to give 
a more favourable turn to the war. 

After Charles had been shot a t  Halden on the Norwegian fron- 
tier, the conclusion of peace was possible. Sweden was forced to 
surrender Bremen and Verden to Hanover and western Pomerania 
south of the Peene to Prussia. Of greater importance for future 
relations of Germany and Russia was that Estonia, Livonia and 
Ingermanland fell into the hands of the tsar, giving Russia a firm 
foothold on the shores of the Baltic and thereby a position that 
became more and more threatening to Germany. The Northern 
War made an end to Sweden as a great power although i t  retained 
the German districts of New Pomerania and Riigen until they 
were joined to Prussia in 1815. 

Char les  V I  a n d  t h e  P r a g m a t i c  Sanction.-From his earliest 
youth the emperor Charles VI  ( I  7 I 1-40) had been regarded by the 
emperor Leopold as the future king of Spain and he had been 
brought up in the spirit of Spanish Jesuitism. Throughout his life 
his dearest wish was to secure as large a share as possible of the 
Spanish possessions for the house of Habsburg, and Austrian policy 
became more and more obviously inspired by the desire to govern 
Italy and extend the Habsburg rule to the lower reaches of the 
Danube. The emperor had little sympathy with the interests 
of the rest of Germany which lay, above all, in safeguarding its 
western and northeastern frontiers. H e  exercised but limited in- 
fluence in the empire and the individual states were practically in- 
dependent. There was no common political history in Germany 
a t  this period though Germany's destiny as a whole was deeply 
influenced in the following decades by international affairs. 

The lack of a male heir was the source of much anxiety to the 
emperor. H e  devoted his energies to assuring the succession to 
his eldest daughter, Maria Theresa, and as his action was contrary 
to  the provisions of earlier compacts between the members of the 
house of Habsburg, which gave the precedence to the daughters of 
his eldest brother, he spared no trouble to ensure that after his 
death his wishes respecting the succession would be carried out. 
These wishes he embodied in a special law, the Pragmatic Sanction, 
for  which he secured the approval of the diets in all the territories 
of his empire. (See AUSTRIA, ENPIRE OF.) 

Charles did not consider this sufficient security in itself against 
the probable attempts on the part of the other heirs to secure the 
throne; he sought to have it  recognized by the great powers and 
approved by the Reichstag. The approval of the Reichstag was 
especially difficult to obtain because two of the most important 
princes in Germany, the future electors Frederick Augustus I1 of 
Saxony and Charles Albert of Bavaria, had, in 1719 and 1722 
respectively, married his brother's daughters and so had an imme- 
diate personal interest in frustrating the execution of the emperor's 
wishes. I n  these circumstances, the emperor was particularly 

anxious to secure the consent of the king of Prussia to  his plan. 
Frederick William I of Prussia was quite willing to fall in with 
the emperor's wishes but demanded in return his assistance in 
prosecuting his claim to a part of the inheritance of the duties 
of Jiilich and Berg in the lowe; Rhine. The emperor appeared to 
assent to his wish and so secured the consent of Prussia to the 
Pragmatic Sanction by the treaty of Berlin (Dec. 23, 1728). But 
since it soon appeared that the emperor had made contrary prom- 
ises to the rival claimants, the courts of Vienna and Berlin became 
estranged and Frederick William allied himself with the emperor's 
enemies. 

W a r  of t h e  Pol ish Succession (173335) .-In I 733 Augus- 
tus I1 of Poland (that is, Frederick Augustus I of Saxony) died. 
While Austria and Russia declared themselves in favour of the 
succession of his son Augustus I11 (who also followed his father 
as elector of Saxony), a number of Polish nobles, who were in rela- 
tions with France, chose Augustus 11's former opponent, Stanislaus 
Leszczynski, whose daughter was married to the young French 
king, Louis XV. Out of this quarrel arose the War of the Polish 
Succession (9.v.) which was chiefly fought in Italy and the upper 
Rhineland and which ended unfavourably for Austria; the em- 
peror was forced in the peace of Vienna ( I  738) definitely to aban- 
don Sicily and Naples which were placed under the rule of one 
of the Spanish princes, Don Carlos, though the duchy of Parma 
was ceded to Austria. Of special significance to Germany was the 
consent of the emperor to the cession of Lorraine. This duchy 
which had long been in the possession of France was made over to 
Stanislaus Leszczynski, as compensation for his abandonment of 
all claim to the Polish crown. After his death Lorraine was to be 
restored to France. The reigning duke of Lorraine, Francis 
Stephen, who was married to Maria Theresa, was compensated 
for the loss of his ancestral inheritance by the grand duchy of 
Tuscany. France, in return, recognized the Pragmatic Sanction 
with the important reservation that it only did so in so far as i t  
did not conflict with established third party rights. 

In the evening of his days the emperor found himself once 
more called upon to engage in war with Turkey-a war that ended 
disastrously for him. By the peace of Belgrade (1739)) he was 
forced to restore a great part of the conquests made for him by 
Prince Eugene in the war of I 7 15-18, and a frontier was laid down 
for Serbia and Walachia that was to remain essentially the same 
until the outbreak of World War I. 

Maria  Theresa's Accession.-When the emperor Charles 
VI died on Oct. 24, 1740, his daughter Maria Theresa at once as- 
sumed the reins of government in the countries belonging to the 
house of Habsburg. The electors Frederick Augustus I1 of Saxony 
(Augustus I11 of Poland) and Charles Albert of Bavaria protested 
against her accession and were supported by France, which desired 
to see a partition of the Austrian territories; a still more pressing 
danger threatened Maria Theresa when the new Prussian king 
joined her opponents. Frederick William I of Prussia had died a 
few months before the emperor and his son Frederick I1 the Great 
thought that by virtue of certain old family compacts he could 
lay claim to a part of Silesia, namely the duchies of Liegnitz, 
Brieg, Wohlau and Jagemdorf. These claims had never been rec- 
ognized by Austria, nor had they ever been completely settled. 
At one time, indeed, compensation had been offered but no final 
agreement was reached on the matter. Frederick now claimed the 
cession of a portion of Silesia and in return promised Maria 
Theresa his aid against her enemies. When she rejected his pro- 
posal, Frederick determined to occupy the disputed lands by force. 

War of t h e  A u s t r i a n  Succession (1740-48) .-In Dec. I740 
Frederick crossed the Silesian frontier, advanced as far as Breslau 
and defeated an advancing Austrian army near Mollwitz on 
April 10, 1741. As at  the same time the Bavarians, supported by 
a French army, invaded Austria, advanced as far as Linz and even 
seized Prague with the help of the Saxons, Maria Theresa found 
herself in an extremely critical situation. Finally the German 
electors, under French and Prussian influence, did not elect as em- 
peror her husband, Francis Stephen, but the elector Charles Albert 
of Bavaria (Jan. 24, I 742). He assumed the name of Charles VII, 
but throughout his three years' reign (1742-45) he never received 
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full recognition in Germany nor succeeded in setting up a working 
government. When Frederick invaded Moravia in 1742, after he 
had secured possession of all Silesia and defeated an Austrian army 
at  Chotusitz, Maria Theresa thought it  prudent to open negotia- 
tions. Her troops had regained Linz and even invaded Bavaria, 
but she thought a complete victory over her other enemies impos- 
sible so long as the Prussian army threatened her flank. Frederick 
expressed his readiness to conclude a separate peace. England, 
also at  war with France over colonial questions, acted as inter- 
mediary and thus the peace of Breslau (June 11, 1742) was con- 
cluded. Austria ceded the greater part of Silesia along with the 
countship of Glatz to Prussia and retained only the principalities 
of Troppau and Teschen. In  return Frederick promised his neu- 
trality. The first Silesian War, which ended with this peace, estab- 
lished the military reputation of Frederick the Great. I t  was the 
first armed contest between the two greatest German states that 
had developed out of the old empire, states which had long regarded 
each other with distrust and jealousy. 

After the withdrawal of Prussia the struggle for the inheritance 
of Charles VI  continued until the Austrian army captured Prague, 
freed Bohemia from the invaders and even captured Munich, the 
capital of the Bavarian pretender, Charles VII. England had also 
despatched an army to the continent, led by George I1 in person, 
uih~ch, after a victory at  Dettingen in the summer of 1743, ad- 
vanced from Hanover as far as the Rhine. The Austrians, under 
the leadership of Prince Charles of Lorraine, were advancing from 
southern Germany with the intention of crossing the Rhine, when 
Frederick decided to intervene again in the war. H e  feared that 
Maria Theresa, after a complete victory over her other enemies 
(as now seemed possible), would attempt to wrest Silesia back 
from him. Having signed a new alliance with France, Frederick 
invaded Bohemia and advanced by forced marches by way of 
Prague to Budweis. But as the expected simultaneous advance of 
the French army did not take place, he found himself forced to 
retire to Silesia before the oncoming Austrians. During the winter 
Charles VII  died (Jan. 20, 174 j ) ,  and his son, the elector Maxi- 
milian Joseph, a t  once made peace with Maria Theresa. He re- 
ceived back his ancestral domains in return for the renunciation 
of all his claims to the Austrian throne as grandson of the emperor 
Joseph I. As the elector Frederick Augustus I1 of Saxony had al- 
ready abandoned his claims and made peace with Austria, and as 
the French were fully occupied with the campaign in Belgium, 
Frederick found himself alone opposed to the main force of Aus- 
tria. Strengthened by Saxon troops, the Austrians attacked Silesia 
in the s- mmer of 1745, but were defeated near Hohenfriedberg on 
June 4. Once more Frederick was able to invade Bohemia, and by 
the end of the year a great part of Saxony was in his possession. 
On Dec. I j his chief general, Leopold of Anhalt-Dessau, won a 
fresh victory over the Austrians and Saxons at  Kesselsdorf, near 
Dresden. 

The majority of the electors had in the meantime at  Frankfurt- 
on-Main elected Francis Stephen of Lorraine as emperor. As 
Francis I he was nominal head of the German empire from 1745 
to I 76 j .  Maria Theresa, who perceived from the events of the last 
few years that it would not be so easy to retake Silesia and who 
laid great stress on the recognition of her husband as emperor by 
Frederick, signified her willingness to reopen negotiations. On 
Dec. 2 j ,  174 j,  the second Silesian War was brought to a close by 
the peace of Dresden, by which Frederick retained Silesia and 
recognized Francis I as emperor. 

The War of the Austrian Succession lasted for yet another 
three years and was chiefly fought in Belgium. Because the French 
victories on land were more than offset by the English victories 
at sea, each of the contestants began to doubt the possibility of 
a decisive victory, and the dispute was finally settled by the peace 
of Aix-la-Chapelle (1748) which recognized Maria Theresa as sole 
heiress of her father and gave certain frontier districts in Lom- 
bardy to Savoy and the duchy of Parma to prince Philip of Spain. 
The Seven Years' War, 1756-63.-Although peace was thus 

outviardly restored, the tension between Austria and Prussia re- 
mained, since Maria Theresa had never abandoned her hopes of 
regaining Silesia at the first favourable opportunity. Her hopes 

were shared by her chief minister, the prince von Kaunitz-Rietburg, 
who looked upon Prussia as the natural enemy of Austria. Neither 
party, however, wished to resume the contest without the help of 
powerful allies. Kaunitz had already established relations with 
Russia, and his special concern was to induce France to  lend sup- 
port to his schemes. This was an especially difficult task because 
for a century and a half France had been accustomed to regard 
Austria as its particular foe. At the same time the French 
viewed the growing power of Prussia with dislike and feared 
that French influence in western Germany would be prejudiced. 
Frederick, for his part, was convinced that he would again be  
called upon to defend Silesia from an Austrian attack. Since 
he was himself allied with France, whereas in earlier wars England 
had supported Austria, he was anxious to separate Eng- 
land from Austria without imperilling his good relations with 
France. At this time English policy was governed by growing 
colonial rivalry with France, especially in America. I n  the autumn 
of 1755 French and British settlers in North America had already 
come to blows. I t  was obvious that the mother countries would 
also become involved in the conflict. As it  was feared in England 
that in such an event France would attack Hanover, and since 
Austria showed itself unwilling to undertake the protection of 
Hanover against a French attack, the English government sought 
a promise of help in such a situation from Prussia. Since it  was 
to be a purely defensive agreement, Frederick considered that he  
could enter into it  without breaking faith with France. On Jan. 16, 
17 56, Frederick concluded with England the Convention of West- 
minster the main stipulations of which were that Prussia should 
help England in the event of an attack on Hanover and that Eng- 
land should support Frederick in the event of an attack on Silesia. 
When the news of this treaty reached Paris, i t  was regarded as  a 
defection on the part of Frederick; and on May I ,  17 56, a t  Ver- 
sailles, the French concluded the defensive alliance with Austria 
for  which Kaunitz had so long laboured but which might never 
have materialized without the Anglo-Prussian agreement. 

While Kaunitz with the zealous support of Russia set t o  work 
in Paris to turn this defensive alliance into an offensive one, i.e., 
to  secure the consent of France to the complete destruction and 
partition of Prussia, Frederick the Great learned of the conclusion 
of the Versailles treaty. As at  the same moment he received intel- 
ligence that Russia was arming on his eastern frontier, and from 
intercepted letters perceived that an attack on Prussia by  Austria, 
Russia and France was being planned for the follovr~ing spring, 
Frederick determined to anticipate the plans of his enemies before 
their negotiations had been completed. Austria having collected a 
great military force in Bohemia, Frederick inquired of Maria 
Theresa whether her military preparations were directed against 
Prussia and whether she would be ready to give him her assurance 
that in this and the following year no attack would be made upon 
him. On receiving an evasive answer he gave the order to  his 
troops to  cross the Saxon frontier. 

Thus began the Seven Years' War (q.v.), in which Frederick the 
Great fought against Austria, France, Russia, Saxony and Sweden. 
His sole ally was England-Hanover, whose support consisted 
mainly in a subsidy of 4.000,000 talers a year. It was only his 
pre-eminent generalship and his resolute determination, even in 
the most difficult circumstances, to lose everything rather than to 
consent to any diminution of his state that made it possible for him 
to survive these perilous years. 

During the autumn of 17 56 Frederick occupied Saxony and after 
he had first defeated a relieving Austrian army a t  Lobositz com- 
pelled the Saxon army to surrender at  Pirna. In  the following 
year he invdded Bohemia, defeated the Austrians near Prague and 
invested the Bohemian capital. When, however, he sought to turn 
back the advancing Austrian army under Leopold, count von Daun, 
he was himself heavily defeated a t  Kolin on June 18, 17 57, and 
forced to withdraw from Bohemia. At the same time Russiar: 
troops invaded East Prussia, the French attacked Hanover, and the 
English army that was stationed there to protect the country was 
put out of action. Hanover \?-as occupied by the French. -4 sec-. 
ond French army, in conjunction with an imperial army, advanced 
from Thuringia upon Berlin. Frederick immediately attacked this 
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army and won a brilliant victory at  Rossbach on Nov. 5.  As the 
Austrians had in the meantime invaded Silesia and seized Breslau, 
Frederick hastened thither and by his victory a t  Leuthen (Dec. 5) 
recaptured the capital of Silesia. 

The following year saw a dangerous attack by the Russians, who 
occupied Konigsberg. The Austrians advanced in the southnest to 
join them and besieged Kustrin. Frederick, who had again at- 
tempted an attack on Moravia, was forced by this to return in or- 
der to avert this pressing danger and to prevent a junction of the 
enemy armies. H e  defeated the Russians a t  Zorndorf on Aug. 2 j, 
although himself sustaining very heavy losses. The Russian forces 
now retreated into Pomerania and besieged Kolberg. The Aus- 
trians, however, had entered Lusatia and in an attempt to expel 
them Frederick was defeated by Daun a t  Hochkirch, near Bautzen, 
on Oct. 14. Notwithstanding this defeat Frederick was able, on 
the whole, to maintain himself in Silesia and Saxony, while in the 
west Ferdinand of Brunswick, who commanded the English and 
Prussian forces, held the line of the Rhine. 

The year 1759 brought Frederick to the verge of irretrievable 
disaster. While the French advanced in the west as far as the 
Weser, Frederick, who this time had been unable to prevent a 
junction of the Austrian and Russian armies, was heavily defeated 
by them a t  Kunersdorf on Aug. I 2. His army seemed to be well- 
nigh exterminated. Frederick himself almost despaired, and it was 
only his opponents' failure to use their victory that gave him time 
to collect his troops again. H e  was, indeed, unable to prevent the 
imperial army from entering Dresden and occupying a part of Sax- 
ony. But having failed to overpoTver Frederick completely his 
enemies began to weaken in their attack. The illness of the em- 
press Elizabeth hindered the operations of the Russians since it was 
a matter of common knowledge that the sympathies of the heir- 
apparent were with Frederick. Although a Russian advance guard 
did on one occasion (Oct. 1760) reach Berlin, Frederick was able 
more or less to retain possession of his kingdom. But in 1761 the 
Austrians captured Schweidnitz and the Russians Kolberg, and 
i t  became daily more difficult for Frederick to obtain reinforce- 
ments and money with which to pursue the war. After the fall of 
Pitt's ministry, the English government began to negotiate for 
peace with France and English financial support was no longer 
forthcoming. No decisive change in the situation took place until 
the death of Elizabeth of Russia on Jan. j, 1762. The new tsar, 
Peter 111, immediately made peace with Frederick and entered into 
an alliance with him. Although he was murdered a few months 
later, his successor Catherine I1 the Great was also of the opinion 
that neither a strengthening of Austria nor the destruction of 
Prussia would serve the true interests of Russia. She withdrew 
her military support from Frederick but she did not renew the 
alliance with Austria. Since the conclusion of peace with England, 
France had lost all interest in the war with Prussia and had with- 
drawn French troops across the Rhine. Hence Maria Theresa 
found herself deprived of all hope of a decisive victory and was 
compelled to enter into negotiations for peace. Peace was signed 
a t  Hubertusburg on Feb. 15, 1763. Frederick evacuated Saxony 
but retained Silesia. Both parties renounced all claims to a war 
indemnity. 

The importance of the Seven Years' War in the history of Ger- 
many lies in the failure of Austria's attempt to destroy Prussia be- 
fore I'russian power was consolidated. But the hostility between 
the two greatest German states continued to exist and to influence 
powerfully the whole future political development of Germany. 

Joseph 11.-The emperor Francis I died (1765) soon after the 
conclusion of peace, and was succeeded by his son Joseph I1 
(176j-go) who was appointed co-regent in the Austrian posses- 
sions by Maria Theresa. As long as his mother was alive, however, 
he exercised a very limited influence upon internal Austrian policy. 
His ~mbi t ion  therefore led him to invest the imperial position 
with new significance, to reforrn the Reichshofrat and the Reichs- 
ka?mmergerzcht, and to restore many imperial rights that had 
fallen into disuse. He was steeped in the ideas of the Azcfklirung 
and endeavoured to introduce them into public life. But although 
he was a man of quick perception, Joseph was a doctrinaire rather 
than a man of action, and he was too ready to seek to enforce his 

ideas without regard to circumstances. Frederick the Great said 
of him that he invariably took the second step before he had taken 
the first; and from the beginning his projects aroused the deep 
distrust of the German princes. Another principal concern of the 
emperor Joseph was the wish to secure some compensation for the 
loss of Sile~ia and indeed to extend the frontiers of his realm on 
all sides. This was first evident when Polish affairs called for inter- 
ference on the part of the neighbouring powers. 

First Partition of Poland.-When Augustus I11 died in 1763 he 
was succeeded on the throne of Poland by a king of Polish birth, 
Stanislaus Poniatowski. He had many enemies in Poland, however, 
and the Russian empress, Catherine 11, sought to use these internal 
disputes to make herself mistress of the whole of Poland. This 
policy closely affected the interests of the neighbouring German 
states, and especially Austria and Prussia. Although Frederick 
the Great believed it impossible to check the expansion of Russian 
influence in Poland, he hoped that a t  least Austria and Prussia 
might obtain a share in the spoil. When the emperor Joseph in 
the course of a personal visit to Frederick at  Neisse in 1769 ex- 
pressed his desire for an understanding with his former enemy, 
a concerted action on the part of Austria and Prussia in the Polish 
question seemed to be possible. Joseph I1 devoted all his energy 
to the task of bringing this about, despite the disapproval of 
Maria Theresa, and even took the initiative of occupying Szepes. 

His action was followed by the first partition of Poland by the 
treaty of Aug. 5, 1772. Russia received all the land lying to the 
east of the Dvina and Dnieper; Austria received Galicia and Lodo- 
meria; while Prussia was given the Polish province of West Prus- 
sia, with the exception of Danzig and Thorn, the bishopric of 
Ermland and the district of the Ketze. Though Prussia's share 
was the smallest, it was of very great importance in that it estab- 
lished the territorial unity between East Prussia and the main body 
of the kingdom. The knights of the Teutonic Order had indeed 
held West Prussia as well as East Prussia from 1308 to 1466, but 
under the Treaty of Thorn it had been reunited with the Poliab 
kingdom as the province of Pomorze. 

War of the Bavarian Succession.-Joseph I1 had designs on 
Germany also. In 1777 the elector Maximilian Joseph of Bavaria 
died, and with him the Bavarian branch of the Wittelsbachs came 
to an end. According to the principles of the German law of in- 
heritance. Bavaria fell to the head of the younger branch of the 
Wittelsbach house, Charles Theodore, the elector Palatine. The 
emperor, who maintained that he himself had claims on Bavaria, 
succeeded in persuading the elector Palatine to make a treaty by 
which Charles Theodore, in return for the emperor's recognition 
of his rights to the remainder of Bavaria, ceded to the emperor the 
district of Lower Bavaria. The remaining German princes, espe- 
cially Frederick the Great, saw a menace to themselves in this ex- 
tension of the Habsburg power. The emperor's action seemed es- 
pecially questionable because his claim was entirely unfounded; 
moreover, the childless Charles Theodore's heir, Charles of Zwei- 
briicken, had protested to the Reichstag against the injury done to 
his rights. When the emperor sought to extend his claim to include 
Upper Bavaria and proposed to compensate the elector Palatine 
with the scattered Austrian possessions in Swabia and the Upper 
Rhineland, Charles of Zweibriicken again protested to the Rezclzs- 
tag. Frederick the Great promised his protection to Charles of 
Zweibriicken and, after he had assured himself of the co-operation 
of the elector of Saxony, Frederick Augustus 111, invaded Bohemia 
in June 1778. The War of the Bavarian Succession came to an 
end without a decisive battle. The empress Maria Theresa, who 
from the beginning had disapproved of her son's actions, a t  once 
initiated negotiations with Frederick that led to the peace of 
Teschen (May 13, 1779). Austria received only a small district 
in Bavaria, the so-called Innviertel, and renounced all claims t o  
the Bavarian inheritance. 

The Leagzre of Princes.-Empress Maria Theresa died on 
Nov. 29, 1780. Joseph I1 npxv became sole ruler in Austria, Bo- 
hemia and Hungary. JVhile he sought by far-reaching laws to 
transform these states into a more centralized state under German 
rule, to free the peasants and to reduce the influence of the church, 
he pursued his old schemes in fore~gn policy. He purchased the 
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support of the empress of Russia by promising to help her to 
realize her eastern policy, and he resumed afresh his negotiations 
with the elector Palatine, Charles Theodore, for the cession of the 
whole of Bavaria to Austria. This time he offered him in compen- 
sation Belgium and the title of king of Burgundy. Charles Theo- 
dore was not unwilling to accept the offer; but once again Charles 
of Zweibrucken raised objections and called upon Frederick the 
Great for aid. Frederick seized the opportunity to put into execu- 
tion a long-cherished plan. He had had sufficient experience of the 
unreliability of foreign alliances, and he now thought to raise the 
status of Prussia by an alliance with the more powerful German 
princes. As these all felt themselves thieatened by the emperor's 
action, Frederick found them more sympathetic to his idea than 
previously. On July 23 ,  1785  the League of German Princes was 
concluded among Prussia, Saxony and Hanover, to which were 
later added Saxe-Weimar, Saxe-Gotha, Palatinate-Zweibriicken, 
Brunswick. Baden, Hesse-Cassel, Anhalt, Ansbach, Mecklenburg, 
the electorate of Mainz and some other smaller states. The preser- 
vation of the integrity of the imperial constitution was the aim and 
object of this league. When the emperor saw that the majority of 
the German princes had united to oppose his projects, he was 
obliged to abandon them. 

The League of German Princes was an important forerunner of 
later events since this mas the first occasion on which the majority 
of the German states allied themselves under the leadership of 
Prussia and in opposition to Austria; yet it was not regarded by 
Frederick the Great and most of its members as a permanent insti- 
tution. I t  mas called into being by Joseph 11's projects for adding 
to his possessions and lost its significance with the complete aban- 
donment of those projects by Joseph's successors. Of all its mem- 
bers only Charles Augustus of Saxe-Weimar sought to give it a 
more far-reaching character. He thought to endow the league with 
a permanent constitution and to establish a common legal, financial 
and customs administration, supported by a joint army. The 
league would then have taken the place in German political life of 
the old empire now crumbling into ruins. His plans, however, 
awakened no response in the other members. 

The establishment of the League of Princes was the last politi- 
cal act of Frederick the Great. He died at  Sans Souci on Aug. 17, 
1786,  lonely as he had lived, feared and admired by his contem- 
poraries but not loved. The emperor Joseph I1 in the last years of 
his reign threw himself into vast undertakings in the east. The 
war against Turkey, into which he entered in alliance with Russia, 
ended disastrously for Austria and was threatening to involve the 
empire in a European war when Joseph died, on Feb. 20, I 790. As 
his successor the electors chose his younger brother, Leopold I1 
grand duke of Tuscany, who ruled for only two years. A peace- 
able, prudent and farsighted man, Leopold at  once sought to re- 
store peace in the east, to bring about friendly relations with Prus- 
sia, to overcome the mistrust aroused in the German princes by the 
adventurous schemes of his brother and to quiet the disorder that 
had arisen mithin his dominions in consequence of the hasty re- 
forms introduced by Joseph 11. 

THE FRENCH REVOLUTIONARY AND NAPOLEONIC 
PERIOD 

T h e  F r e n c h  Revolution.-After the outbreak of the French 
Revolution, the ideas of liberty, equality and fraternity became 
popular among the educated classes in Germany. The proceedings 
of the first French National Assembly were regarded as an attempt 
to put into practice in political life the great principles of reason; 
but public opinion was sobered and disillusioned when the Reign of 
Terror followed, which seemed to suggest that complete anarchy 
and insecurity of life and property were the immediate and the in- 
evitable consequences of revolution. As yet the lower classes mere 
not sufficiently independent to take a lively interest in these ques- 
tions. Only in the Rhineland, which was soon afterward invaded 
by the French, was there any real agitation. 

There was a t  first friction between the new rulers in France and 
the neighbouring German princes when the Sational Assembly 
wished to put the decree abolishing feudal rights into practice in 
Alsace, where many German princes had extensive estates. The 

princes called on the emperor and the empire for help against the 
execution of the French law. But the far-seeing, prudent emperor 
Leopold had little desire to be involved for such a cause in  a war 
with France. Day by day the bands of French CmigrCs seeking 
refuge in Germany grew in number. They found asylum a t  the 
courts of the Rhineland princes, who permitted them to enlist and 
arm volunteers. The French saw in this a threat to their territory 
and demanded the disbandment of these troops. But even this 
dispute would not have led to an outbreak of war if i t  had not  been 
that the course taken by the revolution and the attempted flight of 
Louis XVI in 1791 placed the lives of the French royal house in 
danger. Queen Marie Antoinette was the sister of the  emperor, 
and she had long entreated him to support her and her husband; 
but Leopold considered that this would only be possible if con- 
certed action were talren by all the great European powers. H e  
invited the sovereigns of Europe in a circular note of July 6, 1791, 
to make common cause with him on behalf of the French king and 
queen. His proposal was energetically supported by Frederick 
William I1 of Prussia, who met Leopold a t  Pillnitz (Aug. 25-27), 
to  discuss what further measures should be taken. The represent- 
atives of the French CmigrCs and especially the count of Artois, 
the youngest brother of Louis XVI, came to Pillnitz to solicit help. 
They were informed that only if the non-German powers also 
promised their support could the German states contemplate tak- 
ing measures which would give the king complete freedom to de- 
cide whether to accept the new constitution. When, however, the 
National Assembly, after it had completed the drafting of the con- 
stitution, gave the king more liberty and when he accepted the con- 
stitution without any outward signs of intimidation, Leopold de- 
clared in a circular note of Nov. 12,  addressed to all the great 
powers, that he considered the king's acceptance to have been a 
voluntary act and that the necessity for intervention by  the great 
powers no longer existed. 

Meanwhile the earlier Declaration of Pillnitz had become known 
in France through CmigrCs and had there aroused fierce resent- 
ment. In consequence of the threatening speeches delivered in the 
Legislative Assembly and the growing influence of extreme ele- 
ments, the emperor found it  necessary again to contemplate the 
assembling of a European congress. After he had concluded a de- 
fensive alliance with the king of Prussia for the maintenance of the 
integrity of their respective dominions, Leopold despatched a 
sharply worded note to the French government in which he an- 
nounced that the growing disorder in France and the steadily in- 
creasing influence of the war party compelled him to take defensive 
precautions on the frontiers of the empire. The Girondists who 
had now taken complete control of the government demanded that 
he should cease all military preparations immediately and abandon 
explicitly the European congress. But when this reply reached 
Vienna, Leopold had just died (March I ,  1792 ) .  His son, Francis 
11, a t  once returned the answer that he could not grant either re- 
quest until the complaints of the Alsatian princes had been settled 
and a government had been set up in France able and willing to  
carry out treaty obligations. On receipt of this reply the French 
government declared war on April 20. 

W a r  w i t h  France.-It is therefore not true to say that Prussia 
and Austria united to make war for the purpose of crushing revolu- 
tionary ideas; on the contrary, they desired to avoid war, while 
the Girondists in Paris were loudly demanding it. Obviously, when 
such a war once broke out, i t  would of necessity be a war for the 
principles of government and the enforcement of the ideas prevail- 
ing in the age of absolutism against the new ideas born of the 
revolution. 

The Austro-Prussian campaign against France did not begin un- 
til the autumn of 1792.  From the very outset its progress was' 
crippled by the fear that Catherine I1 of Russia would seize the op- 
portunity presented by the preoccupation of the allies in France to  
annex the whole of Poland. The chief command was entrusted to 
the duke of Brunswick, who increased the resentment of the 
French by issuing a menacing manifesto to his armies. Since the 
French troops were ill equipped and badly led, the German armies 
succeeded in capturing Verdun and advancing as far as  the passes 
of the Argonne. But here the duke of Brunswick delayed his at- 
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tack so long that the French were able to bring up reinforcements 
for the defense of the passes. The bombardment of the Heights of 
Valmy (Sept. 20) had no decisive result. Brunswick did not dare 
to attempt a general assault or to advance any further since his 
line of retreat might be threatened. Since moreover differences of 
opinion had meanwhile arisen between the Austrian and Prussian 
corpmanders and news had arrived that a Russian army had, in 
fact, marched into Poland, Frederick Ii7illiam 11, who was present 
with the army, decided to order a retreat. The allies' attack on 
France was thus frustrated. As Goethe rightly observed on the day 
of the battle, Valmy marked the beginning of a new epoch. 

While it  was yet winter the French took the offensive and oc- 
cupied Speyer, Worms and RIainz, but failed to obtain more than a 
temporary grip upon Frankfurt-on-Main. Wherever the French 
troops came, they set up Jacobin clubs and sought to win over the 
population to revolutionary ideas. In  this they were a t  first par- 
tially successful; but it was soon clear that the Paris government 
was more concerned with plundering the financial resources of the 
occupied districts than with their liberation. As soon as the in- 
habitants realized this, public opinion turned against the French. 
The threatening advance of the French on the Rhine again forced 
the two German powers to take vigorous steps. During 1793 the 
French were again driven out of Belgium, the greater part of which 
they had occupied. Mainz was recaptured and the German troops 
entered Alsace. I t  was not until the follo~ving year that the French 
were able by their victory at Fleurus to reconquer Belgium, to 
regain possession of Alsace and to advance on the lower Rhine as 
far as Aachen and Cologne. They were able to do this chiefly be- 
cause Prussia had virtually retired from the war because Polish 
affairs demanded its whole attention. (See also FRENCH REVOLU- 
TIONARY ~VAKS.) 

Second and Third Partitions of Poland.-In the autumn of 1792 
negotiations mere initiated between Russia and Prussia for a new 
partition of Poland. On Jan. 23, 1793, a treaty mas signed by 
which Prussia obtained Danzig, Thorn, Posen and nearly all Great 
Poland, while Russia received Rlinsk, Pinsk and the frontier on the 
Zbrucz. Austria was merely promised assistance in reconquer- 
ing Belgium. The emperor felt that he had been cheated, and 
his distrust of Prussia steadily increased from that time. Of the 
former Polish kingdom only a small and unimportant part re- 
mained in existence. The opposition displayed by the Poles to the 
occupation of the partitioned districts w7as forcibly crushed by 
Russia and Prussia. Both these states henceforth beliebed that 
the only security against a repetition of such occurrences lay in a 
complete partition of Poland. But this time Austria had to be 
given a share of the plunder, and after lengthy negotiations the 
third partition treaty was signed in Aug. 1795. Prussia got the 
Polish capital Warsaw with the district up to the Bug and hlemel; 
Austria got Cracow, Siedlce and Chelm, and Russia got all eastern 
Poland together with Courland. The treaty was immediately put 
into force, and the old Polish kingdom was erased from the map 
of Europe without any attempt to consult the wishes of the in- 
habitants. The partition was a simple act of violence characteris- 
tic of the Kabinettspolitik of the 18th century. 

Basle, Campo Formio and Lunc'vi2le.-Shortly before this Fred- 
erick William of Prussia had signed at  Basle (April 5, I 795) a sepa- 
rate peace with France in order to leave himself free to deal with 
affairs in the east. By this treaty the left bank of the Rhine was 
given over to France, while Frederick William reserved the right 
to demand in compensation for Prussia's possessions that Germany 
north of a line drawn from the Rhine to Silesia should be declared 
neutral; French troops were not to enter this area, and in return 
I'russia promised to use its influence to prevent the north German 
princes from supporting the emperor against France. Thus Prussia 
once more resumed the anti-Austrian policy which it  had for some 
years abandoned to make common cause with Austria against 
France. 

Austria continued to carry on the war with the financial support 
of England for a further two years until i t  was compelled, as a 
result of Napoleon's masterly Italian campaign, to conclude the' 
peace of Campo Formio (Oct. 179.7). The emperor xr7as forced to 
surrender Lombardy and Belgium to France and received in return 
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Venetia, Istria and Dalmatia. He was also forced to agree to the 
cession of the left bank of the Rhine to France. The German 
princes who suffered a loss of territory in consequence of this ces- 
sion were to be compensated on the German right bank of the 
Rhine, and their claims were to be dealt with individually by a 
congress which was to meet a t  Rastatt. 

This congress met but before it  had completed its labours war 
had broken out anew. On the death of Catherine I1 (1796) her 
son Paul I had succeeded to the Russian throne; he was a bitter 
enemy of the revolution. Since Austria, too, was eager to throw 
off the hard terms of the treaty of Campo Formio, the English 
minister, William Pitt, was able to build up a new alliance against 
France. Napoleon had embarked on his expedition to Egypt, and 
the moment therefore seemed specially favourable for a renewal 
of the war. Under the leadership of the Russian general Alexander 
Suvorov the allied army drove the French out of Italy in 1799, but 
an attempt to expel them from Switzerland miscarried. Before 
Suvorov had arrived mith Russian reinforcements the Austrian 
army had been defeated near Zurich. The French were also vic- 
torious over the Engl~sh troops in the Netherlands, and when 
Napoleon returned from Egypt in the autumn of 1799 and took 
over the supreme command, the French armies again resumed the 
offensive. By their victory at  Marengo (June 14, 1800) they won 
back Italy. They also advanced victoriously into southern Ger- 
many. Under these circumstances the allies decided to treat for 
peace with Napoleon, who had in the meantime become head of 
the French republic as first consul. By the peace of Lunkville 
(Feb. 9, 1801) the cession of the left bank of the Rhine to France 
was confirmed. Peace between France and England was signed in 
the follo~ving year at  Amiens. 

Napoleon a n d  t h e  Confederat ion of t h e  Rhine.-Negotia- 
tions nou7 began in Germany for the compensation of the German 
princes uho had incurred losses on the left bank of the Rhine. The 
Rezclzstag appointed a special commission for this purpose, but the 
settlement really lay in the hands of the great powers, especially 
France. Napoleon came to an understanding with Russia and 
Prussia to divide up the ecclesiastical states and the majority of the 
imperial cities among the injured princes. Bavaria, Wurttemberg, 
Baden and Hesse were uron over by promises of especially large 
compensation; finally Austria was drawn in since, although it was 
reluctant to assent to such a great diminution in the Catholic ele- 
ments in the Reichsfag, it gave up its opposition as unavailing. 
On Feb. 2 5 ,  1803, the results of the negotiations were embodied 
in the final decision of the commission: I 12 states mere appor- 
tioned, out of xhich in the first place certain foreign princes who 
had sustained losses elsewhere had to be compensated. Thus the 
hereditary stadholder of the Netherlands, who had been driven 
from his dominions, was given the abbacy of Fulda and certain 
adjoining districts; the duke of Modena the Breisgau; and the 
grand duke of Tuscany the archb~shopric of Salzburg. Prussia 
was indemnified by the bishoprics of Miinster, Paderborn and 
Hildesheim in addition to Erfurt and a number of imperial cities 
in central Germany; Bavaria received the bishoprics of R'iirzburg, 
Bamberg, Augsburg and Freising with a number of south German 
imperial cities; Wurttemberg, Baden, Hanover and Oldenburg were 
similarly greatly increased in area. The map of Germany was 
entirely altered by these political changes which marked only the 
beginning of a transformation that was to be carried still further 
three years later. 

Meanwhile war had again broken out between France and Eng- 
land. Russia and Austria made common cause with England; 
Prussia remained neutral. Napoleon's great victory at  Austerlitz 
on Dec. 2 ,  1805, decided the war in his favour. The tsar withdrew 
to Russia, and Prussia, which in consequence of a violation of its 
territory by French troops was on the point of declaring mar on 
France, again entered into an understanding with Napoleon. 
Austria, however, was forced to sign the unfavourable peace of 
Pressburg on Dec. 26, 1805, to surrender Venetia to the kingdom 
of Italy recently founded by Kapoleon, Tirol to Bavaria, and its 
remaining Swabian lands to Wurttemberg and Baden. As com- 
pensation, it  received only the archbishopric of Salzburg, its former 
possessor, the grand duke of Tuscany, being compensated by 
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Wiirzburg. The emperor was also forced to recognize the elevation 
of Bavaria and Wurttemberg to the status of kingdoms. Napoleon 
set up in the Rhineland a new grand duchy of Berg for his brother- 
in-law Marshal Joachim Murat. 

Kapoleon now resolved to unite the states that he had created . 
or enlarged in a permanent confederation. and on July 12,  1806, 
he founded the Confederation of the Rhine which included Ba- 
varia, Wurttemberg, Baden, Hesse-Darmstadt, Nassau and Berg as 
well as some small states. The territories of the counts and knights 
of the empire (Reicllsgrafen and Reichsritter) which lay between 
these states were divided up among them and the rulers of the dif- 
ferent states therefore feared that Napoleon's defeat ~ ~ o u l d  involve 
them in the loss of all that they had gained. The states of the 
Confederation of the Rhine remained independent in internal ad- 
ministration, but could not pursue an independent foreign policy 
and were required to place their troops at  any time at  the disposal 
of Napoleon, who had been nonlinated the official protector of the 
confederation. The members of the confederation informed the 
emperor and the Reichstag that they regarded themselves as hav- 
ing ceased to be members of the empire, and that this had ceased to 
exist (Aug. I ,  1806). The emperor therefore laid aside the Ger- 
man imperial crown on Aug. 6, having already assumed the title of 
emperor of Austria in 1804. The old German empire, in existence 
for almost 1,000 years, wholly disappeared, and the complete in- 
dependence of the individual states that had grown up on its terri- 
tory was legally recognized. Germany became a geographical ex- 
pression, and lacked any political unity. 

Prussia's Collapse a n d  Resurgence, -Iinpoleon now thought 
that his day of reckoning with Prussia had tome. Thanks to his 
too cautious and wavering policy, Frederick William I11 found 
himself without support before the might of the French emperor. 
Frederick William was able to conclude a defensive alliance with 
Russia, when Napoleon's threatening speeches left no doubt as to 
his intentions, but, except for Russia, Prussia had as supporters 
only electoral Saxony and certain small north German states. 
When Kapoleon occupied certain Prussian districts on the Rhine 
in order to hand them over to the grand duchy of Berg and when 
he demanded that Prussia should recognize as valid this act of 
violence and completely disarm, Frederick William replied with an 
ultimatum in which he required Kapoleon to evacuate southern 
Germany. As Napoleon naturally refused to comply with this 
demand, war broke out between France and Prussia in Oct. 1806. 

The defeat sustained by the Prussian armies at  Jena and Auer- 
stadt on Oct. 14 decided the fate of the Prussian kingdom. Xa- 
poleon entered Berlin in triumph and Frederick William was com- 
pelled to flee to Konigsberg. The whole of northern Germany was 
occupied by the French, and only a few Prussian fortresses put 
up a successful resistance. (See NAPOLEONIC CAMPAIGXS.) The 
elector of Saxony made peace with Napoleon and entered the Con- 
federation of the Rhine in return for the conferment of the royal 
title. If the tsar had not a t  this moment come to its aid, Prussia 
would have been wholly destroyed. The bloody contests on the 
battlefields of West and East Prussia during the early months of 
1807 failed to bring about a decisive victory, and Napoleon there- 
fore entered into the peace negotiations with the tsar that resulted 
in the peace of Tilsit (July 7, 1807). Although Prussia continued 
to exist as a kingdom, it was forced to cede its entire possessions 
west of the Elbe in addition to the greater part of its acquisitions 
in the last partition of Poland. A vast war indemnity de- 
manded, and until i t  had been paid in full Prussia was required to 
consent to the occupation of its most important fortresses by 
French troops and had to undertake not to maintain an army of 
more than 42,000 men. Out of the territory between the Elbe and 
the Weser ceded by Prussia Napoleon created the kingdom of 
Westphalia, with which he incorporated the territory of the elector 
of Hesse-Cassel who had been dispossessed. He made his own 
brother Jerome king. 

French rule in Germany brought about, directly or indirectly, 
important changes. In the states belonging to the Confederation 
of the Rhine a French administrative system and code of laws 
was directly imposed. In  Prussia the changes came from within, 
though there too they were conceived and carried through by a 

few men with power and were not the outcome of a popular move- 
ment. 

Stein and 1fardenberg.-The chief force behind the Prussian 
reforms was Heinrich, baron vom und zum Stein (q.v.). Stein 
had pressed for alterations in the government before 1806 but  
without success. After the disastrous defeat a t  Jena, however, 
Frederick William perceived that desperate measures were needed 
and he appointed Stein as his leading minister, partly a t  the sug- 
gestion of Napoleon, ironically enough, though Stein was strongly 
anti-French and aimed a t  creating a strong Prussia which should 
repel the French invader and become the nucleus of a free and 
united Germany. 

Stein came to power on Oct. 4, 1807; in Dec. 1808 he was forced 
to flee the country. I n  his single year of office, however, he pro- 
duced domestic reforms which might have given Prussia a new 
life if they had not been allowed to disappear later under Junker 
pressure. The system whereby power was divided between the 
ministers of state and the cabinet, a body of the king's private ad- 
visers, was abolished; instead the chief ministers were themselves 
to offer advice and were to be the administrative heads of the 
various departments of state. To~vns were freed from the juris- 
diction of men appointed by the crown and were made instead self- 
governing. a reform which was to have been extended later to coun- 
try districts, where government was in the hands of the Junker 
manorial courts. As well as making these administrative changes 
Stein struck a t  the caste system which ran through and through 
Prussian society. H e  placed himself behind the land reforms al- 
ready recommended by the Immediate commission, which had been 
appointed by the king, and on Oct. 9, 1807, five days after he took 
office, he declared the Edict of Emancipation abolishing serfdom in 
Prussia. The laws whereby land could not pass from one class of 
owner to another were annulled; the Junkers were now permitted 
to sell their land, and the middle classes, which had the money to 
cultivate it ,  could buy it. Further, by the same edict, all the regu- 
lations confining particular occupations to particular classes were 
abolished. hleanwhile Gerhard von Scharnhorst (q.v.) was 
making changes in the army, trying to create a national rather than 
a purely professional force, and Stein supported these reforms 
also. Unfortunately an intercepted letter showed Napoleon where 
Stein's policy was designed to lead: an imperial decree was issued 
against him on Dec. 6, 1808, and he fled to Bohemia. His place 
was taken by Karl, prince von Hardenberg ( q . ~ . ) .  Hardenberg 
had been associated with Stein and pursued a similar policy of re- 
form but with less force. 

T h e  W a r  of Liberation- While the attention of Napoleon 
was fully engaged in Spain, Austria made another attempt in 1809 
to regain its old position. 4 s  Russia refused its aid and Prussia 
after its defeat vras unable to help, the war once more ended in 
the total defeat of Austria (Wagram, July 6, 1809). The peace 
of Vienna (Oct. 14) deprived Austria of Salzburg, Galicia 
and Istria. Napoleon erected a grand duchy of Warsaw out of 
the Polish lands formerly taken by Austria and Prussia and made 
the king of Saxony grand duke, while Dalmatia (already ceded by 
the treaty of Pressburg) and Istria were united to France under the 
name of the Illyrian provinces. 

Although he was victor in this war, Kapoleon saw with anxiety 
the excitement these events aroused in the whole of Germany. 
Bodies of volunteers were formed in various districts to offer their 
assistance to Austria-such as those organized by Ferdinand von 
Schill and Frederick William of Brunsmick. Despite the fact 
that these movements met with no success, Napoleon deemed it 
necessary to unite the north of Germany still more closely with 
France, and in 1810, with the exception of Holland, he annexed all 
the German districts lying northwest of a line drawn from Cologne 
to Lubeck and formed them into de'partements after the French 
model. He had now attained the zenith of his power, and his 
marriage with the daughter of the emperor Francis had brought his 
dynasty within the circle of the ancient ruling houses of Europe. 
But a change came over the scene with his Russian campaign in 
1812, in which the French army was almost entirely destroyed, a 
miserable remnant alone surviving to reach Germany in the winter. 

I t  was only natural that Germany should seek to make use of 



Napoleon's heavy defeat to shake off his rule; but  there was want- 
ing a single directing will in a country that was governed in part 
by princes who were vassals of France and in part occupied by 
French garrisons. The population of north Germany, where the 
rule of the foreigner had been felt most oppressively, was filled 
with a wild hatred against the French; in the south, where native 
princes still ruled and no foreign troops or officials had penetrated, 
emotions were less violent. For the first time the educated classes 
in Germany learned to understand the importance of a national 
state in the common life of a people. The rulers of the greater 
states, however, still hesitated to come to a definite decision. The 
emperor Francis did not wish to fight against his son-in-law, and 
Frederick William 111 of Prussia feared that he might lose the 
rest of his kingdom if the new war should prove unsuccessful. 
Only when the Russians seemed determined to pursue their fight 
with Napoleon on German soil were the German princes forced 
to decide on which side they would fight. At Napoleon's bidding, 
Austria and Prussia had been forced to send reinforcements to 
help him against Russia. The commander of the Prussian con- 
tingent, Count Yorck von Wartenburg, acting on his own responsi- 
bility, concluded a treaty of neutrality with the commander of 
the Russian forces opposing him. But it  was only under pressure 
from the emperor Alexander of Russia that Frederick William 
finally decided to address from Breslau the "Appeal to my People" 
(Aufruf an mein Volk) in which he declared war against France. 
This proclamation gave the signal for a general rising in northern 
Germany against Napoleon. Volunteers enthusiastically rushed 
to arms and the Russian and Prussian troops advanced to the 
Saxon frontier. Austria remained neutral. 

Napoleon hastened to the defense of his German allies, defeated 
the Russians and Prussians a t  Lutzen and Bautzen and forced 
them to retreat to Silesia. Feeling himself unable to  prosecute the 
campaign to a final victory Napoleon concluded an armistice dur- 
ing which peace negotiations were opened a t  Prague through the 
intermediary of Austria. Napoleon, however, was unwilling to 
surrender any of his conquests and after much hesitation the em- 
peror Francis finally made common cause with the allies and de- 
clared war on France on Aug. 12, 1813. Since England was giving 
financial support to the allies, and the Spaniards in conjunction 
with a n  English army were advancing from the south against 
France, Xapoleon found himself opposed by almost the whole of 
Europe. After many changes of fortune, the campaign in Ger- 
many finally ended in the defeat of Napoleon a t  the Battle of 
Leipzig (Oct. 16-19, 1813). The French army had to retreat over 
the Rhine, the allied forces following them slowly; on New Year's 
Eve 1814 they crossed the Rhine and advanced into northern 
France. By the end of March 1814 the allies were in possession 
of Paris. Napoleon was compelled to abdicate his throne and ap- 
peal to  the mercy of his enemies. H e  was banished to the island 
of Elba. The house of Bourbon was restored to power and, by 
the first treaty of Paris, France was forced to abandon all the con- 
quests it had made since 1792. (See also NAPOLEONIC CAN- 
PAIGNS.) 

Recons t ruc t ion :  t h e  Congress of Vienna.-With the re- 
moval of French rule the difficult question of Germany's future 
organization arose. Austrian policy, now inspired by Prince Met- 
ternich, aimed a t  preventing Prussia from becoming too powerful 
and tried to draw to itself the German princes who had been allied 
with Napoleon. The emperor Francis signed the treaty of Ried 
with the king of Bavaria by which Maximilian was assured of full 
sovereign rights in his former dominions, and similar treaties were 
concluded with Wiirttemberg, Baden and the other states in the 
former Confederation of the Rhine. Thus it  was no longer possible 
to  regard these states as captured districts to be divided up among 
the victors. In northern Germany Hanover, whose ruler was the 
king of England, also remained intact. Moreover it seemed unjust 
to exclude from their territories the princes whom Napoleon had 
exiled while preserving the vassal states which he had created. 
Under these circumstances it became excessively difficult to find a 
means of giving expression to the political unity of Germany. 

At the Congress of Vienna, which sat from Sept. 1814 to June 
1815, the German question was one of the most difficult problems 

considered. Finally it was agreed that Austria should recover 
Tirol, Vorarlberg, Salzburg and the district of the Inn from Ba- 
varia, Venetia and Lombardy in the south and also Dalmatia and 
the rest of France's Illyrian provinces. Austria kept most of 
Galicia. Belgium and the remaining scattered Austrian possessions 
in Swabia were given up. Thus Austria withdrew from western 
Germany, and the task of safeguarding the western frontier was 
passed on to Prussia, which was given a large area in the Rhineland 
and Westphalia, lands that on the east of the Rhine had belonged 
to members of the Confederation of the Rhine and on the west had 
formed part of Napoleonic France. These lands were entirely sepa- 
rate from Prussia's other possessions and a corridor joining them 
was refused. But the other powers, and especially England, hoped 
that Prussia would now provide a bulwark against possible French 
aggression and would be a safeguard to the new kingdom of the 
Netherlands. Prussia also received the Swedish province of Pom- 
erania and about two-fifths-less than it  had hoped-of Saxony; 
the Saxon king, Frederick Augustus I ,  had now to pay the penalty 
for having remained loyal to Napoleon to the last. Of its Polish 
lands Prussia kept only Posen, Danzig and what it  had gained in 
1772. The rest of Poland, apart from Galicia and from Cracow, 
which was made a free city, went to Russia, though it  was promised 
a constitution. In  compensation for the territory now handed back 
to Austria, Bavaria was given Wurzburg and the Palatinate lands 
on the left bank of the Rhine, together with the south German 
districts of Ansbach and Bayreuth, which were renounced by Prus- 
sia. Hanover gave up Lauenburg to Prussia, but was enlarged by 
East Friesland, Hildesheim, Goslar and some smaller lands. 

After the settlement there remained in Germany 39 different 
states, of which four were the free cities of Hamburg, Bremen, 
Lubeck and Frankfurt; the rest had monarchical constitutions. 
The idea of restoring the empire was abandoned and the 39 states 
formed a union whose constitution was laid down in the Federal 
act of June 8, 1815. (E. BRA.; X.) 

THE GERMAN CONFEDERATION, 1815-1866 

T h e  1815 Settlement.-The Napoleonic Wars had broken the 
old political structure of Germany. At the same time the adminis- 
trative changes brought about by the French and the patriotic emo- 
tions of the war of 1813 had led many Germans to demand a meas- 
ure of German unity, and also constitutional reforms in the 
individual states. The history of the next 50 years in Germany 
showed the difficulty of reconciling these two demands and deter- 
mined the form that German unification was to take. 

The establishment of the German confederation at  the Congress 
of Vienna satisfied neither the demand for German unity nor the 
demand for constitutional reform. The sovereign independence of 
the middle states-Bavaria, Hanover, Wiirttemberg, Baden and 
Saxony-was confirmed, and their rulers were reluctant to give 
up their new power to any central body. In the circumstances, 
the German confederation set up in June 1815 left few powers to 
the federal diet established at  Frankfurt-on-Main. The federal 
diet was a meeting of plenipotentiaries and not a legislative as- 
sembly able to make decisions directly binding on individual citi- 
zens. I t  consisted of representatives of 39 sovereigns, some of 
whom ruled over territory not included in the confederation; for 
much of Austria and the Polish provinces of Prussia were ex- 
cluded; the king of Hanover was also king of England; the duke 
of Holstein and Lauenburg was king of Denmark; and the duke of 
Luxembourg was king of the Netherlands. The Austrian repre- 
sentative acted as president of the diet. The individual states 
retained full sovereignty over their internal affairs. Even the 
establishment of a supreme court of justice for the confederation 
proved impossible. As any change in the confederation's basic 
principles could only be effected by a unanimous vote, an exten- 
sion of its competence was practically impossible. The avowed 
purpose of the confederation was "to uphold the external and in- 
ternal security of Germany and the independence and integrity of 
the individual German states." During the following years it  was 
to demonstrate its inability to do either. 

The establishment of the confederation in this form was largely 
the work of Metternich, the Austrian chancellor, and it  was his 
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influence that predominated in Germany until 1848. The working 
of the confederation depended on agreement between the two Ger- 
man great powers, Prussia and Austria. During the reign of Fred- 
erick William I11 of Prussia this peaceful dualism worked suc- 
cessfully. Frederick William was a timid, sceptical, unimaginative 
man with an unremitting dislike of liberalism, and he was quite 
ready to follow Metternich's lead both within the German confed- 
eration and by opposing domestic reforms in Prussia. Under his 
influence the changes introduced by Stein and Hardenberg in the 
stress of defeat before 1813 were never completed, although Hard- 
enberg remained chancellor until his death in 1822. The promises 
that Frederick William had made in May 1815 of a representative 
assembly remained unfulfilled until 1847, and a long struggle was 
carried on in the new Prussian provinces of west Germany in 
an attempt to remove the French influence on the administrative 
and judicial systems. 

Metternich hoped to use both the German confederation and the 
Holy alliance (q.v.) of Prussia, Austria and Russia (1815) as a 
means of fighting revolution wherever it might threaten. In a 
series of congresses between 1818 and 1823 (Aix-la-Chapelle, 
Troppau, Laibach, Verona) he tried to establish the principle that 
the great powers had the right to intervene to suppress revolution 
elsewhere; e.g., in Spain and Italy. This policy was only partially 
successful since England refused to associate itself with it. Inside 
Germany. however, Metternich with Prussian support was able to 
use the federal diet to pursue the same ends. Some of the middle 
and smaller states, notably Baden and Wiirttemberg, had adopted 
constitutions based on representative assemblies and liberals in 
the other states were demanding similar measures. In the uni- 
versities the student associations (Burschenschaften) were agitat- 
ing for German unity, while papers like Joseph von Gorres' 
Rheinische Jferkur expressed liberal discontent with the settlement 
of 1815. In Oct. 1817 these sentiments found expression in a great 
gathering at the Wartburg in commemoration both of Luther's ter- 
centenary and of the fourth anniversary of the battle of Leipzig. 
Within two years, however, Metternich found the excuse he needed 
for attacking the whole of this liberal and national movement. On 
March 23, 1819, August von Kotzebue, a writer of no great im- 
portance and a propagandist in Russian pay, was murdered by a 
student named Karl Sand. who had been associated with one of the 
most radical of the student organizations, the Unbedingten, led by 
Karl Follen. Metternich at  once summoned a conference, which 
met at  Carlsbad in August and was attended by representatives of 
most of the German princes. A series of decrees (the Carlsbad 
decrees) was drawn up and passed by the federal diet in September. 
The governments of the German states undertook to introduce 
press censorship, to remove university teachers suspected of sub- 
versive doctrines, to forbid the Burschenschaften and to establish 
a central commission to investigate the revolutionary movement. 

The Carlsbad decrees began a decade of reaction when it  seemed 
that Metternich had succeeded in halting the demand for national 
unity and constitutional change. The decrees were executed with 
various degrees of severity in the different states, for some, such 
as Baden, had a genuine constitutional life, others, such as the 
two Mecklenburg duchies, had preserved an almost mediaeval 
feudal system, while in Brunswick, Hesse-Cassel and others the 
most capricious and unenlightened despotism prevailed. In Prus- 
sia the most prominent of the leaders of the national and liberal 
movement were arrested or driven into exile. 

T h e  Zollverein.-Yet the political inactivity of the 1820s was 
accompanied by economic developments of the greatest impor- 
tance. The end of the war had brought serious economic difficul- 
ties in most of the countries of Europe, and not least in Germany. 
Other countries nere imposing tariffs that excluded German 
corn; British manufactured goods were flooding the German 
market. All over Germany there was an agitation for some meas- 
ure that would remove the differences of tariffs, currencies, weights 
and measures and general economic policy between the individual 
German states. The economist Friedrich List led the movement 
in southern and western Germany, but efforts a t  action through 
the federal diet were unsuccessful. Similarly, negotiations between 
the governments of the southern states broke down because of par- 

ticularist feeling and jealousy. By 1825 the initiative in  forming 
a customs union lay with the one state prepared to take it-Prussia. 

I n  June 1816 all internal customs barriers inside Prussia had 
been abolished and in 1818 the tariff was revised and a moderate 
protectionist system was introduced. Both these measures aimed 
at  restoring order in the state's finances and at  the integration of 
the newly won provinces into the Prussian state. From 1819 on- 
ward the independent enclaves of Schwarzburg, Anhalt and Saxe- 
Weimar, which were surrounded by Prussian territory, interrupting 
communications and serving as centres for smuggling, were ab- 
sorbed into the Prussian economic sphere, so that by 1829 a large 
part of north Germany was included within a single customs sys- 
tem. I n  1825 a new Prussian finance minister, Friedrich von Motz, 
began t o  extend this area. On Jan. 11, 1828, Hesse-Darmstadt 
adhered to the Prussian system, and by May 1829 agreement had 
been reached with Bavaria, whose new king, Louis I ,  was anxious 
for a customs union, and whose government had already succeeded 
in coming to an agreement with the neighbouring states of south 
Germany. The remaining states were rapidly forced in their own 
interests to  join, and neither the attempt made in Sept. 1828 to 
form a mid-German commercial union (Mitteldeutscher Handel- 
sverein), nor the effort to secure economic co-operation between 
Hanover, Oldenburg, Brunswick and Hesse-Cassel (treaty of Ein- 
beck, March 1830) was long successful. By Jan. I ,  1834, a cus- 
toms union (Zollverein) was in being including all the states of 
Germany except Austria and the states of the northeast, Hanover, 
Brunswick, Oldenburg and the Hansa cities. An attempt by the 
latter t o  form a rival union, the Steuerverein, did not long survive 
in the face of the changing economic situation and the attractions 
of membership of the Zollverein; Brunswick agreed to join in 
1844, Hanover in 1851 and Oldenburg in 18 j 2  ; only the great ports 
of Hamburg and Bremen remained outside until after the founda- 
tion of the empire. The Zollverein was a triumph for the Prussian 
officials who planned it. The inadequacy of the machinery of the 
federal diet had been demonstrated, and a step had been taken in 
the substitution of Prussian for Austrian leadership in Germany, 
since Austria was excluded from the Zollverein and the economic 
developments that resulted from it. Above all, a fresh impetus 
was given to trade and industry all over Germany, preparing the 
way for the great developments of the German economic system 
after 1850. 

T h e  L i b e r a l  Movement.-The prevailing political conditions 
in Germany prevented many attempts to follow the example of 
the French Revolution of July 1830. The particularly arbitrary 
rulers of Hesse-Cassel and Brunswick were deposed, and there 
were minor revolutionary outbreaks elsewhere. On May 27, 1832, 
a demonstration (similar to the 1817 Wartburg demonstration) 
was held at  Hambach in favour of the liberal and national cause. 
I t s  sole effect was to  enable Metternich to persuade the members 
of the confederation again to declare their support for conserva- 
tive principles and to agree on further measures of repression. 
(The Six Articles, June 1832.) 

Nevertheless, the death of the emperor Francis I in 1835 and 
the accession of his feeble-minded son Ferdinand began to weaken 
Metternich's influence inside the Austrian government. At the' 
same time new movements in Germany began to make themselves 
felt. I n  spite of the ban imposed in 1835 on the writings of Hein- 
rich Heine and the other writers of the Young Germany movement, 
in spite of the suspension of seven Gijttingen professors in 1837 
by the new king of Hanover, Ernest Augustus (the former duke of 
Cumberland, who succeeded to the throne when the crowns of Eng- 
land and Hanover became separated on the death of William IV), 
the movement for national unity and constitutional government 
continued to gather strength. An opportunity for demonstrating 
this national feeling occurred in 1841, when an international crisis 
gave rise to rumours of a possible French attack on Germany; i t  
was at  this time that "The Watch on the Rhine" (the title of a song 
written in 1840 by Max Schneckenburger) first became a national 
slogan. 

Moreover the accession in June 1840 of a new king of Prussia, 
Frederick William IV, aroused hopes that Prussia might take the 
lead both in constitutional reform and in national unification. 
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These hopes were to  be disappointed. The new king had, it  is true, 
a romantic feeling for a common German past, its traditions and 
monuments, but this included a respect for the house of Habsburg 
as the traditional imperial dynasty in Germany so that he was un- 
willing to break the peaceful dualism that had been established 
in 1815. H e  had been brought up on the ideas of the conservative 
political philosophers of the romantic age, and he looked back to 
a n  idealized mediaeval state very unlike the system of government 
a t  which the liberals were aiming. Nevertheless his imagination, 
eloquence and enthusiasm, coupled with such measures as a relaxa- 
tion of the censorship and the rehabilitation of some of those 
teachers and writers who had suffered for  their liberal views, meant 
that  in Prussia political activity of all kinds began to revive. New 
leaders of the liberal movement were emerging from the new indus- 
trial and commercial middle class of the Rhineland, men such as  
Ludolf Camphausen, David Hansemann, or Gustav von Mevissen, 
and they joined with the liberals in other parts of the kingdom in 
pressing for the fulfilment of Frederick William 111's promise of 
a representative assembly, given in 1815 and not kept in his life- 
time. After long hesitations and delays the king eventually sum- 
moned in Feb. 1847 an assembly composed of representatives of 
the diets of the various Prussian provinces, and this united diet met 
April I I,  1847. I t  soon became clear, however, that Frederick Wil- 
liam's conception of a mediaeval system of estates (Stiindesstaat) 
grouped together under a king whose position derived from divine 
right was incompatible with the beliefs of even the mildest of 
liberals, and in June 1847 the diet was prorogued. 

I n  most of the other states of Germany there were similar move- 
ments although their nature depended on the prevailing political 
conditions, which differed widely between the various states. In  
the towns artisans and apeentices were anxious to be rid of the 
last mediaeval restrictions on their professional freedom; in the 
country the peasants in south and west Germany and the German 
provinces of Austria wanted to be freed from their remaining 
feudal obligations. The intellectual classes-lawyers, professors, 
students-wanted freedom of speech, trial by jury and a repre- 
sentative system of government as well as the satisfaction of their 
desires for a German national state. In  Austria the non-German 
nationalities were stirring, while the diets of the German provinces, 
especially that of Lower Austria, were voicing liberal demands. 
Liberal leaders in the individual states of Germany were beginning 
to meet one another and to draw up common programs expressing 
their liberal and national aims. 

T h e  Y e a r  of Revolution.- It only needed the example of the 
Paris revolution of Feb. 1848 to bring these discontents in Ger- 
many to a head. Within a few weeks the governments in most of 
the middle and small states had yielded to popular agitation, prom- 
ised a constitution and appointed liberal ministers. I n  Bavaria, 
where dislike of the king's favourite, Lola Montez, had confused 
the political situation, Louis I was forced to abdicate in favour 
of his son Maximilian on March 20. The revolution scored equally 
easy and surprising successes in Vienna and Berlin. On March 13 
Metternich was forced to resign and then went into exile; the 
emperor promised a constitution, and a national guard was formed. 
At the same time the non-German nationalities in the empire 
were demanding autonomy and constitutional government. On 
March 18, encouraged by the events in Vienna, the inhabitants of 
Berlin, not content with the promises the king had already made 
of summoning the united diet again, started riots in the streets. 
The king, with characteristic impetuosity, issued a long-winded 
sentimental proclamation "to my dear Berliners" and later even 
consented to salute the corpses of those killed in the street fighting. 
On March 19 on his orders the troops were withdrawn from the 
city although they could easily have suppressed the disturbances. 
A constituent assembly was summoned, and a ministry headed by 
the Rhenish liberals Camphausen and Hansemann was appointed. 

These easy revolutionary successes in the individual states were 
accompanied by plans for establishing a measure of national unity. 
On March 5 a meeting of the leading academic liberals a t  Heidel- 
berg had declared in favour of a national representative assembly, 
while the Hessian statesman Heinrich, Freiherr von Gagern sent 
his brother Maximilian on a mission to the courts of Germany 

to try and secure common action. These efforts were overtaken 
by the revolutions in Berlin and Vienna. The initiative now lay 
with the liberals rather than with the princes. The Austrian gov- 
ernment was distracted by the national revolt in  Hungary and by 
the revolution in Milan and the war with the kingdom of Sardinia 
for the possession of Lombardy. In  Prussia Frederick William 
appeared to be prepared to co-operate in the work of German 
unification and declared on March 21 that henceforth Prussia 
would merge itself in Germany. 

The Frankfurt Parliament.-A preliminary parliament met in 
Frankfurt a t  the instigation of the liberal leaders who had assem- 
bled a t  Heidelberg early in the month, and it established a com- 
mittee of jo  to prepare for the election of a national assembly. 
The elections were duly held though the electoral laws and methods 
varied considerably from state to state, and on May 18 the national 
assembly met in the Paulskirche in Frankfurt. The success of the 
moderate liberals in the elections to the diets of the individual 
states and in the electrons to the Frankfurt parliament, together 
with the defeat of a radical rising in southwest Germany in April, 
led liberals all over Germany to hope that a constitution for a 
united Germany might emerge without difficulty. 

The Frankfurt national assembly devoted a great deal of its 
time to the discussion of general principles and of the basic human 
rights it was necessary to guarantee in the new united Germany. 
But it also had to decide on immediate practical problems, such as 
the nature of the executive power and Germany's territorial ex- 
tent. As a temporary answer to the first problem the archduke 
John, an uncle of the emperor Ferdinand and the most liberal- 
minded member of the Habsburg family, was appointed regent on 
June 29, and a government was formed under Charles, prince of 
Leiningen, the halt-brother of Queen Victoria. Yet it soon became 
clear that the executive appointed by the Frankfurt parliament 
had no power except such as was granted to it  by the governments 
of the individual states. The Frankfurt parliament took over the 
conduct of a war with Denmark about the duchies of Schleswig 
and Holstein. Frederick VII  of Denmark wished to separate Hol- 
stein from the German confederation and treat both duchies like 
the other provinces of the Danish kingdom. (See SCHLESWIG- 
HOLSTEIN QUESTION.) The war had broken out in April and was 
being waged by Prussian troops under a Prussian commander in 
chief, Friedrich, count von Wrangel. The Prussian government 
alone decided when the war should end and signed the peace of 
Malmo on Aug. 26. The war had been the object of great na- 
tional enthusiasm, and Prussia's decision to end it  (because the 
king was losing interest in liberal causes and feared international 
complications) became a source of such dissatisfaction at  Frank- 
furt that Leiningen was forced to resign on Sept. j, 1848. H e  was 
succeeded by Anton von Schn.-rling, a moderate liberal from Aus- 
tria, who held office until December when he was succeeded by 
Heinrich von Gagern. 

T h e  Counterrevolution.- In September and October, during 
the political crisis caused by the end of the war with Denmark, 
revolutionary outbreaks by radical republicans in Frankfurt itself 
and in the southwest of Germany had to be suppressed. These 
risings were defeated only with the help of Prussian and Austrian 
troops. In  October a similar revolt in Vienna was also suppressed 
and the city was bombarded by Alfred, prince von Windischgratz. 
By the end of the year the counterrevolution had triumphed in both 
Austria and Prussia. The emperor Ferdinand abdicated in favour 
of his 18-year-old nephew, Francis Joseph, on Dec. 2, and the new 
Austrian minister, Felix, prince zu Schwarzenberg, was prepared 
to reassert the authority of the central imperial government both 
inside the empire and in the rest of Germany. I n  Prussia, too, 
Frederick William IV had lost all the sympathy with the liberals 
he had shown in the spring and was relying increasingly on extreme 
conservative advisers. On Dec. 5 the Prussian national assembly 
was dissolved and a new constitution issued by royal proclamation. 
A new ministry with conservative sympathies had already been 
formed in October under Friedrich Wilhelm, count of Branden- 
burg. Although it contained certain concessions to the liberals, 
these were largely undone in the subsequent months when the old 
restricted franchise was restored. 
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The re-establishment of .conservative governments in the two 

great states of Germany was inevitably reflected in the discussions 
of the  Frankfurt parliament about the nature of the sovereign 
power in Germany and its territorial extent. By the end of 1848 
the national assembly had completed its discussions about the 
basic rights to be included in the constitution, and in Jan. 1849 
the proposed constitution was circulated to the individual states 
for their comments without any decision having been taken about 
the person or nature of the central executive. The second reading 
was concluded and the constitution adop:ed on March 27. The 
final decision was that the executive power should be in the hands 
of a hereditary emperor, although to obtain this the radicals had 
to be soothed with the promise of universal suffrage. The next 
stage was to elect an emperor. 

Meanwhile, the territorial extent of the new Germany had been 
partially decided by the proclamation of a new Austrian constitu- 
tion on March 4. By this, the Austrian empire was treated as a 
single whole, and it  was made clear that either the whole empire 
or none of it  would have to enter the new Germany. This was a 
blow to all those south German and Austrian liberals who had 
hoped for a "great German" settlement that would include at  least 
the German provinces of Austria and meant that the initiative 
passed to those who believed in a "little German" settlement un- 
der Prussian leadership. Accordingly, when the election of an 
emperor took place in the national assembly on March 28, 290 
votes were cast for Frederick William against 248 abstentions. 
On April 3 the king received a deputation headed by Eduard Sim- 
son, the president of the assembly, which came to offer him the 
crown. The oiler was refused. Frederick William was too deeply 
conservative to receive a German imperial crown from any hands 
except those of the other German princes. On April 21, in spite of 
last-minute efforts by Camphausen and the governments of some 
of the smaller states, the king formally declared that Prussia could 
not accept the proposed constitution. 

Without the support of either Prussia or Austria the Frankfurt 
parliament could not now survive. By May Gagern's ministry 
had broken up and the majority of the deputies were ordered home 
by the governments of their respective states. The rump that 
remained was forced to move to Stuttgart and was finally dispersed 
on June 18 by William I of Wiirttemberg. In May and June final 
risings by the left in Baden and Saxony were suppressed with the 
help of Prussian troops. The revolutions were over. 

T h e  Pruss ian  U n i o n  Project.-With the failure of the Frank- 
furt assembly to achieve German unification the opportunity for 
action passed back to the two great powers, Prussia and Austria. 
I n  the spring of 1849 Frederick William IV was listening to the 
advice of Gen. Joseph Maria von Radowitz. Radowitz was a 
Catholic conservative who believed that if Germany was to be 
saved from revolution, some concessions must be made to the 
social and national demands of the liberals. H e  devised a plan 
for setting Prussia a t  the head of a union of the states of north and 
central Germany that should be linked with the existing German 
confederation. On May 2 6 ,  1849, a n  "Alliance of the Three 
Kings" was concluded between Prussia, Hanover and Saxony to 
further the project, and in June a congress was held a t  Gotha at- 
tended by some of the former members of the Frankfurt as- 
sembly-moderate liberals willing to accept Prussian leadership 
in a little Germany-who gave Radowitz' plan somewhat reluctant 
support. I n  spite of opposition from many of the Prussian no- 
bility, who suspected what they held to be Radowitz' leanings to- 
ward liberalism, it was agreed that a conference should meet a t  
Erfurt in March 1850 to discuss a new constitution for Germany. 

Meanwhile, Austria too had embarked on a positive policy. The 
king of Sardinia, Charles Albert, had been finally and decisively 
defeated a t  the battle of Novara in March 1849. The Hungarian 
revolt had been crushed with Russian assistance, and the Hun- 
garian forces had capitulated at  Vilbgos on Aug. 13, 1849. The 
national movement in Bohemia had already been put down in June 
1848. The danger of the disintegration of the Habsburg empire 
had gone, and Schwarzenberg was determined t e  follow up his 
attempt to consolidate and centralize the monarchy by a reas- 
sertion of Austria's predominance in Germany. He was aided in 

this task by Karl Ludwig, Freiherr von Bruck, his minister of 
commerce, who had a grand design of uniting the whole of central 
Europe into a single economic sphere 6f 70,000,000 inhabitants, 
a scheme which some of the liberals in south Germany were pre- 
pared to support. By the end of 1849 Austrian diplomacy had 
succeeded in drawing many of the small and middle states away 
from Prussia; Saxony and Hanover withdrew from the union 
project before the Erfurt congress assembled. Meanwhile Aus- 
tria had announced its support for an alternative plan of consti- 
tutional amendment put forward by Brunswick, Hanover and 
Wurttemberg and, as the presiding power, had summoned a meet- 
ing of the federal diet for May 1850 to re-establish and revise 
the old federal constitution. 

I n  spite of the relative failure of the Erfurt meeting, inevitable 
under these circumstances, Radowitz continued to work for the 
formation of the Prussian union. I n  the autumn of 1850 an in- 
ternal conflict in Hesse-Cassel brought Prussian and Austrian 
troops face to face. The elector, Frederick William I, had a g  
pealed to the federal diet for support in his struggle with the lib- 
erals and on Oct. 31, 1850, Austrian and Bavarian troops entered 
Hessian territory in response to the elector's appeal; shortly after- 
ward Prussian troops marched in to assert Prussia's right to  defend 
the military roads that linked the parts of the Prussian kingdom 
lying on either side of Hessian territory. Radowitz urged the re- 
luctant king to mobilize and prepare for war against Austria, and 
Brandenburg had been to Warsaw to try and gain the support of 
the tsar. But Nicholas 1's sympathies were with Austria, and in- 
deed most Prussian conservatives (Otto von Bismarck among 
them) were opposed to a breach between the two traditionally 
conservative powers in Germany. The influence of the  conserva- 
tives prevailed, for Frederick William IV was reluctant to  embark 
on a war between Germans and in any case was never capable of 
pursuing a consistent policy for long. Radowitz was obliged to 
resign on Nov. 3 and Brandenburg died suddenly on Nov. 6. A 
new ministry was formed under Otto, Freiherr von Manteuffel. 
The new government decided to negotiate with Austria, and with 
the encouragement of the tsar an agreement between the two 
governments was signed by Manteuffel and Schwarzenberg a t  
Olmiitz on Nov. 29. By this convention (long remembered by  
many of the Prussian supporters of Radowitz' policy as the 
"humiliation of Olmutz") Prussian troops were withdrawn from 
Hesse, and the question of the future constitution of Germany 
was referred to a conference which met a t  Dresden in Dec. 18 50. 

T h e  Res tora t ion  of t h e  Confederation.-At this conference 
which lasted until March 1851, Schwarzenberg was unable to  
secure for Austria the position in Germany for which he had 
hoped. Prussia, moreover, was able t o  win some support from 
the smaller states against the idea of a strong executive in  Austrian 
hands. As a result, the only solution was a compromise that re- 
stored the old federal constitution of 181 j unchanged. I t  was a s  
if the revolutions of 1848 had never been. Nor was Austria any 
more successful in using its political success at Olmutz to  force its 
way into the Zollverein; the most i t  secured was a commercial 
treaty with Prussia in 1853. Schwarzenberg's plans for the estab- 
lishment of Austrian political power in  Germany, and Bruck's 
plans for an "empire of 70,000,ooo" in central Europe had both 
been disappointed. Thus the restoration of the position as i t  
had been before 1848 pleased nobody and opened a period of po- 
litical reaction and dull discontent. Many liberals went into exile 
(one, Carl Schurz, even became secretary of the interior in  the 
United States), while those who remained behind began to realize 
that the unification of Germany could only come about by  the 
action of those actually in possession of political power. 

I n  Prussia, Austria and nearly all the smaller states every at- 
tempt was made to return to the constitutional position of the 
years before 1848. The Prussian constitution promulgated in 
Dec. 1848 was given its final form on Jan. 31, 1850; though it still 
made concessions to some liberal ideas, i t  was based on a restricted 
franchise by which two-thirds of the votes were held by those 
citizens whose taxes were rated in the two highest groups, while 
only one-third of the votes were held by the poorer people who 
made up the majority of the population. The Austrian constitu- 
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tion of 1849 was replaced by a patent of Dec. 1851 which imposed 
a centralized bureaucratic system of government on the whole 
empire. I n  1855 this was followed by a doncordat with the pope, 
which restored the Roman Catholic Church to a position such as 
i t  had not enjoyed since before the reign of the emperor Joseph 11. 
Yet the unimaginative bureaucracy that ruled in the largest states 
of the confederation and the general political stagnation were ac- 
companied by considerable economic developments. Capital was 
being more widely invested; the railway network was being ex- 
tended and the main railway system completed; coal production 
was rising, so that by 1860 Germany produced more coal than 
France and Belgium combined. At the same time the urban popu- 
lation, especially in Prussia, was increasing, so that a new indus- 
trial working class was coming into being, creating new problems 
with which economists such as Franz Hermann Schulze-Delitzsch, 
the founder of the co-operative movement in Germany, and agi- 
tators such as Ferdinand Lassalle were becoming concerned. (Las- 
salle began his agitation in 1861 and founded the Allgemeiner 
Deutscher Arbeiterverein in 1862.) 

Moreover, events outside Germany made i t  increasingly clear 
that  the restored machinery of the confederation was inadequate. 
The  rise of Napoleon I11 and the re-emergence of France as a 
great military power, the Crimean War and the growth of the 
movement for Italian national unity all influenced developments 
inside Germany. In  the Crimean War no common policy was 
followed by Austria and Prussia. Austria had hesitated between 
Russia and the west, but had by mobilization forced Russia to 
evacuate the principalities of Moldavia and Walachia. Prussia 
remained strictly neutral, although the opinion of the governing 
class was deeply divided and the king himself, as so often, unable 
t o  make up  his mind. The situation of the confederation was even 
more serious in 1859 when Austria was involved in a war with 
France and Sardinia in defense of its possessions in north Italy. 
Francis Joseph appealed in vain to the Prussian government for 
support. The most that Prussia was prepared to do was to order 
a partial mobilization so as to enforce an armed mediation if neces- 
sary. After the Austrian defeat and the armistice of Villafranca 
(July 8, 1859), Francis Joseph publicly complained that he had 
been deserted by his natural allies. The period of peaceful dualism 
in the German confederation was clearly drawing to an end. 

P l a n s  f o r  Reform.-The many projects for the reform of the 
confederation that were put forward after 1859-the attempts to 
overhaul the federal machinery or to restore co-operation between 
the two German great powers-were based on a deep division in 
the beliefs of Germans about the kind of united Germany they 
wished to see. The war of 1859 had given an opportunity for the 
expression of these different views. There were some who re- 
garded Austria as taking the lead in a common German cause 
against the traditional enemy, France. Others regarded the 
Italian movement for national unity with sympathy and as an 
example which Germany must soon follow; to them Austria was 
a reactionary power hampering the free national development of 
Germany. The latter section of opinion began to find expression 
in a new poIitical organization, the Nationalverein, founded in 
Sept. 1859. This body soon had branches in most of the states in 
north and central Germany and conducted a vigorous agitation for 
a united and liberal Germany from which Austria should be ex- 
cluded. I ts  leaders, such as Rudolph von Bennigsen and Johann 
von Miquel, were to  play important parts in  the foundation and 
consolidation of the North German confederation and the empire 
after 1866. I t  was inevitable that such a project should look to 
the unification of Germany under the leadership of Prussia, yet 
the political situation in Prussia was such as to  make it  difficult 
for  liberals to  accept its leadership. 

T h e  "New Era"  in Prussia.-In Sept. 1858 Frederick Wil- 
liam IV, whose mind had been growing increasingly deranged, 
finally .became incapable of carrying on the government and a 
regency was formed under his brother William, prince of Prussia 
(the future emperor William I).  The regent had a personal dis- 
like for his brother's ministers, and the Manteuffel government 
was replaced by one headed by Karl Anton, prince of Hohenzol- 
lern-Sigmaringen. Because the new government included one 

or two moderate liberals such as Rudolph von Auerswald, who 
had been a member of the liberal ministry of 1848, and because 
most of its members belonged to the group that had criticized 
Manteuffel in their journal, the Wochenblatt, the  rival of the 
extreme conservative Kreuzzeitung, the new administration was 
hailed as inaugyrating a new era of liberal rule. 

In  fact, the regent had no intention of making concessions to  
the liberals. H e  was a simple, practical man whose main in- 
terest was in the army in which he had served since his early 
youth, and it was over the question of military reforms that he 
was to come into conflict with the liberal elements in the Prussian 
diet. The mobilization in the summer of 1859 had shown that 
the Prussian army needed overhauling and in Dec. 1859 the regent 
appointed the general Albrecht, count von Roon, war minister. 
Early in 1860 Roon brought his proposals for reform before the 
Prussian diet and asked for funds to put them into practice. The 
two points that aroused the most political discussion were a 
proposal to increase the active strength of the army by making 
every recruit serve a full three years, and a proposal to  link the 
Landwehr, the reserve army, more closely with the regular army. 
I t  was the latter suggestion that especially aroused the anger of 
the liberals, for the Landwehr had been a preserve of the middle 
class and was connected with the ideals of a "people in arms" dat- 
ing from the war of 1813. The liberal opposition to the military 
budget put an end to the idea of a new era in Prussia and involved 
the regent in increasing hostility to the liberals. For the year 
1860 a compromise solution was found, and a military budget 
was voted so that Roon's reforms could be started; but the con- 
flict was repeated the following year when the military budget was 
only passed by a small majority. In  the autumn of 1861 a new 
party, the Deutsche Fortschrittspartei (the Progressive party) was 
formed by those liberals who saw the importance of retaining 
parliamentary control of finance and who wanted to unite Ger- 
many under the leadership of a liberal Prussia. I n  the elections of 
Dec. 1861 the new party had a considerable success, and in March 
1862 the diet rejected the military budget. The diet was dis- 
solved but in spite of attempts to influence the elections a new 
parliament was returned with a majority opposed to the military 
budget. 

The king (the regent had succeeded to the throne on the death 
of Frederick William N on Jan. 2, 1861) was unable to find a 
government that could resolve the conflict and win parliamentary 
support. The generals were talking of a coup d'Ctat. Finally, 
on Sept. 18, 1862, Otto, count von Bismarck, was summoned 
from Paris, where he had recently become ambassador, and on 
Sept. 22, he agreed to become minister president of Prussia. 

T h e  Es tab l i shment  of Bismarck.-It was only with reluc- 
tance that William had agreed to approach Bismarck. Bismarck 
had been closely associated with the extreme conservatives of the 
Kreuzzeitung group, with whom the king had broken in 1858, and 
his violent temperament and his ruthless methods made him a 
figure of alarm. H e  had served as Prussian representative with 
the federal diet from May 1851 to Jan. 1859, and then as ambas- 
sador in St. Petersburg until May 1862, when he was appointed 
to Paris. In his diplomatic career he had learned the necessity of 
making Prussian policy independent of that of Austria, and he 
was a firm believer in the necessity of friendship with Russia. H e  
had used his influence in favour of neutrality during the Crimean 
War, and in Feb. 1863 he sent Gen. Gustav von Alvensleben to 
Russia to sign a n  agreement by which the Prussian government 
promised to help the Russians to suppress the revolt that had 
broken out in Russian Poland. 

When Bismarck assumed office he not only had to solve the 
Prussian constitutional deadlock; he had also to decide ,on the 
policy Prussia should follow in the face of the various plans for 
reform of the confederation and the growing popular demand for 
national unity. For four years he solved the constitutional prob- 
lem by governing without a budget. (Under article ~ o g  of the 
constitution taxes continued to be levied until they were repealed, 
and the crown had considerable resources of its own-estates, 
forests, mines, etc.) 

A u s t r i a n  P l a n s  f o r  Reform.-The rifts in  the federal system 
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BY C O U R T E S Y  O F  G E R M A N  T O U R I S T  I N F O R M A T I O N  O F F I C E ,  P H O T O S  B Y  ( T O P  L E F T )  H L N S  R A R T Z .  ( T O P  R I G H T )  W O L F F  8 T R I T S C H L E R .  ( C E N T R E  L E F T )  L U D W I G  W I N D S T O S S E R ,  ( B O T T O h l  

R I G H T )  E D U A R D  R E N N E R ,  P H O T O G R A P H S ,  ( C E N T R E ,  S E C O N D  L E F T )  E K O E N G  F R O M  BLACK S T A R .  ( B O T T O M  L E F T )  P U B L I S H E R S  P H O T O  S C R V I C E  

GERMAN C A T H E D R A L S  

T o p  l e f t :  the Frauenkirche a t  Munich, b u i l t  in  the 1 5 t h  century. Its two 
spires are among the most fami l iar  landmarks of Munich 

T o p  r ight :  The cathedral a t  Speyer (capital of the Bavarian palatinate), 
founded i n  1 0 3 0 ;  one of the best exampies of Romanesque architecture 
in Germany 

Centre l e f t :  The cathedral a t  Ulm, Wurttemberg, now a Protestant church, 
was begun in 1 3 7 7  and completed i n  the 1 9 t h  century. I t  is a dis- 
tinguished example of the Gothic style i n  Germany. The modern spire, 
5 2 8  f t .  i n  height, is the highest i n  the wor ld 

Centre,  second l e f t :  Cathedral i n  the heart of Cologne (K61n), parts of 
which were damaged by the heavy bombing during Wor ld War II 

Bot tom l e f t :  Cathedral a t  Aachen (Aix-la-Chapelle) begun under Charle- 
magne's auspices c. 790. The octagonal domed structure (centre) dates 
f rom tha t  period. I t  was damaged by Norman raiders i n  8 8 1  b u t  was 
later restored on the original lines. The Gothic choir ( l e f t )  was added 
i n  the 1 4 t h  and early 1 5 t h  centuries. The spire is modern and was darn- 
aged dur ing  Wor ld War II, as were the roofs of the chapel and bapt is t ry 

B o t t o m  r ight :  Inter ior  of the cupola of the cathedral a t  Aachen, showing 
i ts  gold and multicoloured mosaics and the pil lars of the two-storied 
ambulatory 
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B Y  C O U R T E S Y  O F  G E R M A N  T O U R I S T  I N F O R M A T I O N  O F F I C E ,  P i 1 0 1 0 5  B Y  ( T O P  R I G H T )  E R l C H  B A L I E R ,  ( C E N T R E  L E F T )  C L A L ' D E  J A C O B I ,  ( B O T T O M  R I G H T )  F R O E L I C H ;  P H O T O G R A P H S  ( T O P  

L E F T )  E W I N G  G A L L O W A Y ,  ( C E N T R E  R I G H T )  P U B L I S H E R S  P H O T O  S E R V I C E ,  ( B O T T O M  L E F T )  B U R T O N  H O L M E S  F R O M  E W i N G  G A L L O W A Y  

YOUTH A N D  RECREATION I N  G E R M A N Y  

T o p  l e f t :  View of a Munich beer hal l  shortly after Wor ld War I broidered neck cloths 
Top  right: The Olympic bobsled run in Garmisch-Partenkirchen, southern Bottom l e f t :  Five "Wandervogel" (wandering birds), a name popularly ap- 

Bavaria plied to young men and women of Germany, largely students, who  travel 
Centre l e f t :  Fo lk  dancing a t  an International You th  camp a t  St. Goarshau- on foot through the countryside and are known for thei r  characteristic 

sen in the Rhine valley songs 
Centre right: Characteristic dance of peasants of the Bavarian mountains, Bottom right: Children's procession dur ing a performance of the "Kinder- 

i n  the costume of the region: the men i n  knee-length leather breeches zeche," a historic play given annually in Dinkelsbuehl t o  commemorate 
w i t h  embroidered suspenders and girdles, and fe l t  hats adorned w i th  goat's l iberation of the v i l lage dur ing the Th i r t y  Years War 
beard or eagle's feather; the women i n  wide skirts and aprons and em- 
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P H O T O G R A P H S  ( T O P  L E F T )  E W l N G  G A L L O W A Y ,  ( T O P  R I G H T )  W I D E  W O R L D ,  ( C E N I R E  L E F T )  E .  K O E N l G  F R O M  B L k C K  S T A R ,  ( B O T T O M  L E F T )  C O P Y R I G H T  . , I L L U S T R A T E D u  F R O M  B L A C K  S T A R ,  

( B O T T O M  R I G H T )  E .  K O E N l G  F R O M  B L A C K  S T A R  

SOME FEATURES O F  I N T E R E S T  I N  GERMANY 

Top  l e f t :  The Nuremberg stadium, scene of mass polit ical gatherings during Bottom l e f t :  The motorcycle is popular among German families of moderate 
the nazi regime income, serving them in lieu of automobiles 

Top  r ight:  Outdoor cafe on the Kurfuerstendamm, one of the principal Bot tom right: One of the German autobahns bu i l t  as mi l i tary highways by 
streets of Berlin the nazis and a boon to motorists after World War II 

Centre l e f t :  The harbour a t  Hamburg 



SOME GERMAN ARTS A N D  HANDICRAFTS 

T o p  le f t :  German farmer p lowing w i t h  a team of oxen in the rich Saar B o t t o m  lef t :  Examples of some of the beaut i fu l  wood-carving found i n  
d ist r ic t  houses bu i l t  by wealthy Hanseatic merchants of Bremen i n  the 1 4 t h  cen- 

T o p  r i g h t :  Violinmaker lacquering a finished v io l in I n  a shop i n  Mitten- tury 
wald, southern Bavaria, where he acquired tradit ions of workmanship be- B o t t o m  r i g h t :  Scene from the Passion play a t  Oberammergau, a modern 
gun in the 1 7 t h  century survival of the miracle plays of mediaeval times; only natives of the v i l -  

Cen t re  l e f t :  Glass blower doing prel iminary work on Christmas tree orna- lage may act i n  the play 
ments 
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PLATE V I  GERMANY 

T H E  GERMAN COUNTRYSIDE 
T o p  lef t :  A mountain vi l lage on the Lech river, southern Germany B o t t o m  l e f t :  Farmhouse i n  the Schwarzwald (Black Forest), one of the 
T o p  right: Lion's castle near Cassel, Hesse-Nassau, b u i l t  in  the 1 5 t h  century loveliest wooded areas i n  Germany. The wide, overhanging roof of 
Cen t re  right: The Lorelei, a rock in the Rhine near St. Goar. I ts  hazardous shingles or thatch is common there as the winters are long and snowy 

position gave rise to the many legends concerning the Lorelei maiden who B o t t o m  r i g h t :  The Risser-See a t  Garmisch-Partenkirchen, a res0r.t town i n  
l ived on the rock and lured navigators to destruction w i t h  her s ing~ng  upper Bavaria noted for both summer and winter  sports 
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revealed by the war of 1859 caused several plans of reform to be 
put fonvard. The minister president of Saxony, Friedrich Ferdi- 
nand, count von Beust, and the Bavarian minister, Ludwig von der 
Pfordten, tried to revive the idea of a triple division of power in 
Germany, in which the middle and small states would play a role 
equal to that of Austria and Prussia. The suspicions felt by the 
middle states for each other prevented these plans from coming 
to anything. At the same time the Austrian government was 
taking the initiative both in constitutional change inside the em- 
pire and by attempting to reform the German confederation. The 
failure of the war of 1859 had obliged Francis Joseph to reform 
his methods of government. The first attempt in the October 
diploma (Oct. 20, 1860) was an attempt to establish a quasi- 
federal system based on the conservative landlords in the historic 
provinces. I t  soon failed and the patent of Feb. 26, 1861, re- 
stored a centralized form of government with a central parlia- 
ment whose members were elected indirectly by the provincial 
diets. (See ALSTRIA. EMPIRE OF.) T O  Germans; if not to the 
other peoples of the empire, the February patent could be rep- 
resented as a step in a liberal direction. Many liberals in south 
Germany still had the hope that Germany might be united under 
Austrian leadership and be a greater Germany that included the 
Germans inside the Austrian empire. In  Oct. 1862 the Reform- 
verein was founded in Munich to promote these aims. I ts  most 
important member was Julius Frobel, a former member of the 
left in the Frankfurt assembly, who had taken part in the rising 
in Vienna in Oct. 1848. Now, however, he was reconciled with 
the Austrian government and even exercised an influence on some 
members of i t ;  for while Johann, Count Rechberg-Rothenloven, 
the foreign minister, was a disciple of Metternich and believed 
in a peaceful dual control of Germany by Prussia and Austria, 
Anton von Schmerling, the minister of the interior, believed in 
the formation of a greater Germany under Austrian leadership. 

In the summer of 1863 the emperor Francis Joseph took the 
initiative and summoned a congress of the German princes to 
meet a t  Frankfurt-on-Main on Aug. 18. Early in August the 
emperor met the king of Prussia a t  Gastein and invited him to 
attend, but without success. When the princes met, amid con- 
siderable enthusiasm in south and west Germany. another attempt 
was made to persuade the king of Prussia to come and the king of 
Saxony was sent to make a personal appeal. However, Bismarck 
with some difficulty succeeded in persuading William to stay 
away. This absence prevented the congress of princes from hav- 
ing any serious significance and made its discussions on reform 
of the confederation purely academic. The Austrian plan, by 
which the confederation was to be headed by a directory of five 
advised by an assembly of delegates from the individual states, 
was only to come into effect if Prussia agreed. But Bismarck put 
forward, on Sept. I 5, an alternative plan including the alternation 
of the presidency between Austria and Prussia, a Prussian right 
of veto against any declaration of mar if federal territory was not 
attacked (i.e., Prussia would not defend Austria's Italian domin- 
ions) and the creation of "a true national representation based on 
the direct participation of the whole nation." Although the lib- 
erals were still too suspicious of Prussia's conservative internal 
policy to give Bismarck's proposals a warm welcome, the Aus- 
trians had lost their initiative and the next move lay with Prussia. 

Schleswig-Holstein.- It was the revival of the Schleswig- 
Holstein question (q.v.) that presented the confederation with its 
next crisis. After the Prusso-Danish war of 1848 the constitu- 
tional position of those two duchies had become a matter of in- 
ternational concern. The London protocol of May 8, 1852, had 
ruled that if Frederick VII  of Denmark died without male heirs 
and the throne of Denmark passed to the line of Holstein-Glucks- 
burg, the new king should also inherit the duchies of Schlesn,ig, 
Holstein and Lauenburg. I t  was provided, however, that the 
duchies should be governed autonomously and not fully incorpo- 
rated in Denmark. Holstein remained as before within the 
German confederation. At the same time Christian, duke of 
Augustenburg, the other claimant for the succession in the duchies, 
renounced his claims. The federal diet had, however, become in- 
creasingly anxious because the king of Denmark was not fulfilling 

his obligations and was asserting that the Danish constitution was 
valid in Holstein. In  March 1863 the king of Denmark had is- 
sued a royal patent that applied the Danish constitution to Schles- 
wig and left the position of Holstein unsettled. This move aroused 
great popular disapproval in Germany because i t  appeared to 
separate Schleswig from Holstein definitively, dividing territory 
that all German liberals regarded as German. On Oct. I ,  1863, 
the federal diet decided on action against Denmark. 

The situation was complicated still further on Nov. 15 by  the 
death of King Frederick VII, so that the question of succession 
to the duchies was added to that of their constitutional position. 
Christian of Glucksburg ascended the throne of Denmark as  
Christian I X  and at  once declared himself duke of Schleswig, 
Holstein and Lauenburg. At the same time Frederick of Augusten- 
burg announced that he did not recognize his father's renunciation 
of his claims to the duchies and declared himself duke. His claim 
was widely supported inside Germany, for he was believed to have 
liberal leanings, and it  was hoped that he would enable the duchies 
to be incorporated in the confederation. While the federal diet 
was supporting Frederick of Augustenburg's claims and sending 
federal troops into Holstein (Dec. 1863), Bismarck was acting 
with Austria independently of the confederation. H e  was anxious 
about international complications, and he was still in conflict with 
the Prussian diet; he was therefore careful to associate Austria 
with every step he took, a course which Rechberg, the Austrian for- 
eign minister, was very ready to support. An Austro-Prussian 
alliance was signed on Jan. 16, 1864. An ultimatum presented to 
the Danes on Jan. 16 was rejected, and on Feb. I Austrian and 
Prussian troops invaded Schleswig under the command of Fried- 
rich von Wrangel. 

The German forces stormed the fokifications of Dueppel on 
April 18 as a preparation for crossing to the islands of Als and 
Fyn. Meanwhile the great powers were asked by the Danish gov- 
ernment to mediate, and a conference was held in  London from 
April 25 to June 25, accompanied by an armistice. The confer- 
ence failed to reach an agreed solution since the Danes refused to 
accept either the Austrian suggestion that the. duchies should be 
linked to the Danish crown purely by a personal union or the sug- 
gestion that they should form a separate state under Frederick of 
Augustenburg. Hostilities were resumed and the Prussians were 
successful in landing on Als on June 29. The Danes, all hopes 
of British assistance having vanished, sued for peace, and an 
armistice was signed, which took effect on July 20. Preliminaries 
of peace were signed in August and the peace treaty was formally 
signed in Vienna on Oct. 30, 1864. Denmark gave up all rights 
to the duchies and they were handed over to Austrian and Prus- 
sian occupation. 

The question at  once arose of how the duchies should now be 
administered. The bulk of German opinion still supported the 
claims of Frederick of Augustenburg. Austria had little direct 
interest in the territories but hoped to be able to  use them as a 
bargaining point that would make Prussia agree to support Austria 
if its Italian possessions were again threatened and might possibly 
even make Prussia cede some territory in Silesia. Bismarck, 
on the other hand, had already determined that the duchies should 
come under Prussian control. His position in Prussia had been 
strengthened by the successful war. The conservatives were given 
fresh confidence in him by the triumphs of the Prussian army 
and he had demonstrated his independence of the diet by fighting 
a war for which i t  had not voted any credits. King William and 
the emperor Francis Joseph met a t  Schonbrunn in Aug. 1864, and 
their ministers worked out a scheme for a joint occupation and 
administration of the duchies. The other members of the German 
confederation were still hoping for the establishment of Frederick 
of Augustenburg, but these hopes were rendered vain by Bis- 
marck's hostility to him and the refusal of Prussia t o  allow the 
other states to participate in the occupation of the duchies. (The 
Saxon troops, the last to leave, departed from Holstein in Dec. 
1864.) At the same time the Prussians were beginning to make 
use of their position in the duchies, and in March 1865 the Prus- 
sian naval base was moved from Danzig to Kiel. 

T h e  Convent ion  of Gastein.-By May 1865, differences of 
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policy between Austria and Prussia were becoming acute. Bis- 
marck had stated in Feb. 1865 that he was only prepared to recog- 
nize Frederick of Augustenburg as duke if Frederick mere pre- 
pared to give Prussia control of the economic and military life 
of the duchies. These conditions were unacceptable both to 
Austria and to the federal diet, which continued to recognize Fred- 
erick's claims. On May 29, 1865, a Prussian crown council dis- 
cussed the means by which the duchies might be annexed, but no 
firm decision was taken. Bismarck does not seem to have been 
ready for war, and in Aug. 1865 the king of Prussia and the em- 
peror of Austria met at  Gastein where a convention about the 
duchies was signed on Aug. 14. The Convention of Gastein laid 
down that Austria should administer Holstein and Prussia Schles- 
wig. The port of Kiel and the fortress of Rendsburg came under 
Prussian control, nominally in the name of the confederation. In 
fa( t the other members of the confederation were not consulted, 
and the convention not only put an end to Frederick of Augusten- 
burg's chances, but also made it  harder afterward for Austria to 
claim to be the champion of the federal constitution against 
Prussia, Bisma

r

ck himself regarded the convention as a "paper- 
ing over of the cracks" and not as a lasting settlement. However, 
before a final breach with Austria he needed to ensure that Prussia 
would not be faced with a hostile coalition of foreign powers; he 
also needed a measure of popular support both in Prussia and in 
the other states of the confederation. A conversation with Na- 
poleon I11 a t  Biarritz on Oct. 11, 1865, did not make France's 
intentions any clearer. Then, on Feb. 28, 1866, a Prussian crown 
council decided to strengthen Prussia's position decisively by of- 
fering an alliance to Italy, which was signed on April 8. Italy 
undertook to support Prussia against Austria on the understanding 
that the treaty would lapse if there were no war within three 
months. 

Austro-Prussian Dip lomat ic  Struggle.-Bismarck also sur- 
prised everyone on April 9, 1866, by proposing a t  a special meet- 
ing of the federal diet that a German parliament should be elected 
by universal suffrage and should meet to discuss constitutional 
reform of the confederation. This offer of universal suffrage, 
which was an attempt to gain popular support, was only partly 
successful in winning the liberals, but it showed that reform of 
the federal constitution was Prussia's aim and not just the an- 
nexation of Schles~vig and Holstein. During the next two months, 
too, Bismarck was in touch with the leaders of the Nationalverein 
in  the other states of north Germany, among them Bennigsen 
and hliquel in Hanover, in the hope of winning their support. 
They a t  least were prepared to support a policy of neutrality in an 
Austro-Prussian war and declared their belief in this policy at a 
liberal meeting a t  Frankfurt on May 20. Bismarck was not suc- 
cessful in eliminating the constitutional crisis in Prussia at this 
stage. Although after the success of the war with Denmark some 
of the Prussian liberals were prepared to vote Bismarck an indem- 
nity for the period during which he had governed without a budget, 
the king was opposed to any such compromise and a suggestion 
made by Karl Twesten a t  the end of May 1866 for a solution of 
the conflict had to be refused. 

The  Austrians saw the Prussian preparations with alarm and 
began to strengthen their military forces in Bohemia. Alexander, 
Count Mensdorff-Pouilly, Rechberg's successor as foreign minis- 
ter, was anxious for a peaceful solution, but other members of the 
Austrian administration were anxious to assert Austria's rights 
against Prussia by war if necessary, notably Ludwig, Freiherr. 
von Biegeleben, the head of the German department in the Aus- 
trian foreign office. Austria's finances were in a bad state. The 
cost of the mobilization during the Crimean War in 1854-55 and 
of the war with Italy in 1859 had left its credit weak and it had 
been persistently excluded from the Zollverein. I n  1862 a com- 
mercial treaty between Prussia and France gave France the most- 
favoured-nation treatment hitherto accorded to Austria under the 
treaty of 1853, and the Zollverein had been renewed in 1863 with- 
out Austria on the basis of the acceptance of the French treaty 
by the other members. 

S o r  did Austria succeed in welding the middle and small states 
of Germany into a solid anti-Prussian bloc. The two most im- 

portant, Bavaria and Saxony, had ministers who still believed that 
the middle states could play a role of their own independently of 
Prussia and Austria. Moreover, Louis I1 of Bavaria was a neu- 
rotic young man who gave little of his time to the affairs of state. 
Many of the small states of central and north Germany had been 
forced by their geographical position to sign military agreements 
with Prussia and the most that they could hope for in an Austro- 
Prussian struggle was neutrality. Hanover and Hesse-Cassel had 
rulers ready to support Austria but the liberals in both states 
wanted at  least neutrality even when they did not actively desire a 
Prussian victory. 

On April 21, 1866, the emperor Francis Joseph ordered the 
mobilization of Austria's southern army under the archduke Albert, 
and the army of the north under Ludwig von Benedek WAS mo- 
bilized between April 27 and May 5. Prussian mobilization was 
complete by May 8. Last minute attempts a t  mediation mere 
unsuccessful. Napoleon I11 proposed a European congress (May 
24) but, although Bismarck was ready to accept, the Austrians 
were prepared to do so only if the congress did not discuss any 
territorial increases for any of the participating states, and the 
proposal was dropped. Inside Germany an attempt was made by 
Anton von Gablenz, brother of the Austrian governor of Holstein, 
to mediate, but equally without success. By May 28 his proposals 
had been put aside. At the last minute Napoleon concluded a 
secret treaty with Austria by which in return for French neu- 
trality Napoleon was, if Austria won, to receive Venetia, which 
was then to be handed over to Italy, while Austria was to receive 
compensation in Germany. 

Austro-Prussian War.-Early in June Austria summoned the 
diet of Holstein to meet on the eleventh of the month and this 
step was immediately denounced by Prussia as a breach of the 
Gastein and other earlier agreements. Prussian troops entered 
Holstein on June 7 .  The last meeting of the federal diet took 
place on June 14, and at  it Austria moved that troops of the 
confederation should be mobilized against Prussia. Bismarck de- 
nounced this step as unconstitutional and said that he would re- 
gard any states that voted for the Austrian proposal as being in a 
state of war with Prussia. Bavaria introduced a motion calling 
for the mobilization of contingents other than those of Austria and 
Prussia. This was carried by nine votes to six, Luxembourg, the 
Mecklenburg duchies and three groups of the smallest states of 
the north and centre voting against. The Prussian representa- 
tive then left. 

Prussian troops crossed the frontiers of Hanover, Saxony and 
Hesse-Cassel on the night of June I j-16. One army marched 
through Hanover toward the Main river; on June 29 the Han- 
overian army was forced to capitulate after the battle of Langen- 
salza. The Prussian army captured the king of Hanover and the 
elector of Hesse, crossed the Main and entered Bavaria. 

In the south the Italians had engaged the Austrians but were 
defeated on land a t  Custozza (June 24) and a t  sea in a battle 
off Lissa (July 25). The main theatre of war, however, was 
Bohemia, where a Prussian force advanced from Saxony and 
Silesia in accordance with the plan of Helmuth von Moltke. On 
July 3 Benedek's position at  Sadowa (Koniggratz) was attacked 
by two Prussian armies, and they were joined by the third under 
the crown prince of Prussia a t  a critical moment. The Austrian 
army was utterly defeated. 

King William and the generals would have liked to march on 
Vienna, but they were restrained by Bismarck supported by the 
crown prince. Rejecting an offer of mediation by Napoleon 111, 
Bismarck began negotiations with the Austrians, and a preliminary 
peace was signed at  Nikolsburg (Mikulov) on July 26 and em- 
bodied in the final peace of Prague on Aug. 23. The Austro-Italidn 

+peace treaty was signed on Oct. 3. Treaties with the southern 
states were negotiated during the same period. The terms were 
extremely mild. Austria paid an indemnity and surrendered 
Venetia to Italy but lost no other territory. Bavaria, Saxony, 
Wiirttemberg, Baden and Hesse-Darmstadt paid indemnities but 
remained intact. Prussia annexed Schleswig-Holstein, Hanover, 
Hesse-Cassel and Frankfurt-on-Main. The southern states agreed 
that their armies should come under Prussian command in the 
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event of war. The states north of the Main, together with the 
kingdom of Saxony, joined a new North German confederation 
under Prussian leadership. The old confederation was at  an end; 
Austria had been finally excluded from Germany. 

(J.  B. JL.) 
THE GERMAN EMPIRE 

T h e  Compromise of t h e  Prussian Liberals.-The peace of 
Prague cleared the way for a settlement both in Prussia and in the 
wider affairs of Germany. The Prussjan parliament had been dis- 
solved a t  the beginning of the war, and new elections were held on 
the day of the battle of Sadowa. The liberals had a reduced ma- 
jority and they were now split in their attitude to Bismarck; his 
success had shaken their liberal principles. The moderates broke 
away from the Progressives to form the National Liberal party, a 
party in which liberalism was subordinated to nationalism. Bis- 
marck. on his side, made a conciliatory gesture by asking for an 
act of indemnity for the unconstitutional collection of taxes since 
the beginning of the parliamentary struggle in 1862. This act mas 
passed on Sept. 3, 1866, by 230 votes to 75. I t  was a decisive 
step in German history. The Prussian liberals, hitherto genuine 
opponents of Bismarck, dropped their insistence on parliamentary 
so

v

ereignty in exchange for the prospect of German unity and for 
an assurance that united Germany would be administered in a "lib- 
eral" spirit. Instead of a struggle for power there was henceforth 
compromise. The capitalist middle classes ceased to demand 
control of the state; the crown and the Junker governing class 
conducted the state in a way which suited middle-class needs and 
outlook. Since the middle classes ceased to be liberals. the Prus- 
sian Junkers had to become "Germans." Neither side kept its 
bargain fully, and there were renewed alarms of cqnstitutional 
struggle throughout the period of the empire. But the decision 
of Sept. 3, 1866, was not undone; Germany did not become a con- 
stitutional monarchy of the western type. 

T h e  N o r t h  G e r m a n  Confederation.-With the defeat of 
Austria Prussia was now the sole power in Germany. Bismarck 
was limited only by the promise given to Napoleon I11 that the 
states south of the Main should have "an internationally inde- 
pendent existence." All Germany north of the Main had been 
virtually conquered by Prussia, but Bismarck was anxious to 
conciliate south German opinion. Besides he dreaded the radical 
nature of a unitary German state. Therefore he tried to change 
as little as possible. and the North German federation which he 
created in 1867 had curious echoes of the despised German con- 
federation which had vanished in 1866. Indeed Bismarck still 
thought of German unification as primarily an affair of foreign 
policy, i.e., to represent a united power abroad. For him the only 
difference with 'the period before the war of 1866 was that, in- 
stead of being balanced by Austria, Prussia now dominated, hut 
since this domination was exercised in the interests of conserva- 
tism he expected little change. The federal constitution which he 
hastily drafted early in 1867 was not a sham. I t  contained genu- 
ine federal guarantees for the individual states. Nevertheless it 
was a pretense in that the reality on which it rested was not fed- 
eral. A federation must be an association of states more or less 
equal in power; in the North German federation Prussia eclipsed 
the others so decisively that Prussian will was always sure to 
prevail. 

The federal constitution was adopted by the North German 
Reiclzstag on April 17, 1867. Four years later it became almost 
mithout change the constitution of the German empire. Two 
principles were balanced against each other-the sovereignty of 
the German states and the national unity of the German people. 
In constitutional theory the first carried the day. The B~~ndesvat 
(federal council), its members nominated by the state govern- 
ments, initiated lax s. conducted the federal government and could 
alter the constitution by a two-thirds majority. (Prussia, which 
had 17 members out of 43, could thus veto any constitutional 
change.) The king oi Prussia, as president of the confederation, 
nominated the chancellor who was to carry out federal affairs un- 
der the direction of the Bundesvat. The Reichstag, on the other 
hand, elected by direct universal suffrage, was strictly limited to 

legislative activities; there was no provision by which it  could 
interfere with the activities of the federal government. Even its 
control of finance was limited to an approval of expenditure, other 
than that permanently authorized by the constitution (court ex- 
penses, chancellor's salary, etc.) ; and since the member states were 
to supplement the regular federal revenue by "matricular" con- 
tributions, the Reichstag did not possess the usual parliamentary 
sanction of being able to cut off the government's income. Yet 
despite these provisions the Bundesrat soon lost all importance 
and the German government became in as much need of a parlia- 
mentary majority as though Germany were a thoroughly liberal 
state. For, despite Bismarck's efforts to conceal the reality, the 
German states were without significance and the German people 
were conscious of their national unity. The federal element 
counted for more in the sphere of administration where there was 
a real division of duties. The federal authority controlled foreign 
affairs, the army and economic affairs, and there was to  be a 
single judicial system and a single legal code. The states con- 
ducted ordinary administration and remained in control of edu- 
cational and religious matters. 

The war of 1866 had destroyed the Zollverein. I n  July 1867 
Bismarck offered to all German states a new customs union on 
condition that they accepted a customs parliament. As this parlia- 
ment was to consist of the members of the North German 
Reichstag with members from southern Germany added, this was 
a way of smuggling in German unity by a side door. Thus the 
line of the Main was weakened, though not removed, within a 
year of its establishment as an international boundary. The 
North German federation was regarded by many, including Bis- 
marck, as a halfway house to German unification which would 
stand for a long time; Bismarck even thought that his life's i,ork 
was accomplished. Indeed between 1867 and 1870 the movement 
for German unity lost ground in southern Germany. Early in 
1870 the pro-Prussian government of Chlodwig, prince of Hohen- 
lohe-Schillingsfiirst in Bavarid was replaced by a clericalist gov- 
ernment under Otto Camillus Hugo, count von Bray-Steinburg, 
and this government pushed ahead with plans for a separate South 
German confederation, predominantly Roman Cathollc and under 
the protection of France and Austria. This underlined the pre- 
cariousness of the existing situation, and the deciding question be- 
tween 1867 and 1870 was not German opinion, but whether France 
and Austria would come together in order to oppose Bismarck's 
policy or even to undo his mork. 

Tension w i t h  France.-The first alarm came in 1867 when 
Napoleon I11 raised the question of Luxembourg. This had been 
a member of the old confederation and a Prussian garrison still 
remained there. Napoleon I11 proposed to buy the grand duchy 
from its ruler, the king of Holland. There was an outcry in Ger- 
many and questions in the Reich~tag. Bismarck held that no es- 
sentially German issue was a t  stake and probably held too that 
Prussia was not ready for a new war. But Kapoleon had bungled 
the affair; other European powers protested. After a conference 
in London, Luxembourg became an independent neutral state with 
its fortifications dismantled. Thereafter Napoleon sought more 
actively for an alliance with Austria but without effect. The 
Austrian government would not risk a new defeat and its real 
interest in the French alliance was to resist Russia in the near east 
-a concern far removed from Napoleon's preoccupation with 
Germany and the Rhine. 

Early in 1870 Bismarck made a move against France which has 
been variously interpreted; he hinted unofficially to the provisional 
rulers of Spain that they should offer the throne to Leopold, prince 
von Hohenzollern-Sigmaringen, a member of the Roman Catholic 
branch of the Hohenzollern family. I t  has often been argued that 
Bismarck gave this advice in order to provoke France into \\ar, 
and that he was driven to provoke war by the trend of opinion 
hostile to Prussia in southern Germany. I t  seems more likely that 
he was concerned with establishing a friendly ruler in Spain and 
thus weakening still further Napoleon's project of an anti-Prussian 
coalition. At all events he could never have foreseen the folly of 
the French government which deliberately forced a crisis when 
it had already received satisfaction. Bismarck's intention had 
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been to present the French with a fait accompli. They were to 
know nothing until Prince Leopold was actually elected. But by 
a confusion typically Spanish the Cortes had adjourned before 
Leopold s answer of acceptance arrived and the French govern- 
ment had to be told on July 3 why the Cortes was being recalled. 
There were wild protests in Paris and an immediate demand that 
Leopold be ordered to withdraw. On July 12 Prince Karl Anton 
renounced the Spanish candidature on behalf of his son. This 
was not enough for the French government; it  insisted that King 
William. as head of the Hohenzollern family, should promise that 
the candidature be never renewed. This demand was presented 
to the king at  Ems by Vincent Benedetti, the French ambassador, 
on July 13. Though the king refused to give a promise, he dis- 
missed Benedetti in a friendly enough way. But when the account, 
given in the "Ems telegram" reached Bismarck, he shortened it 
in such a way as to imply that the French ambassador had been 
insulted. This version provoked a French declaration of war on 
July I;. But though the Ems telegram gave the occasion for war, 
the cause of it was to be found in the French determination to 
check Prussia's greatness and to restore the fading glory of the 
empire by a renewal of prestige in foreign policy. 

T h e  Franco-German War.-Though the war was perhaps not 
planned by Bismarck, it was certainly not unwelcome to him. I t  
solved a t  a stroke the problem of south Germany, since all the 
south German states a t  once acknowledged their treaty of alliance 
with Prussia and placed their troops under William's command. 
Austria dared not join France, Russia was won to benevolent neu- 
trality by Bismarck's support of Russian designs in the Black sea, 
and Great Britain cared only for the neutrality of Belgium. The 
French had supposed that they would take the offensive. Instead, 
after a trivial victory at  Saarbriicken, the French armies under 
Patrice de RlacMahon were defeated on the frontiers at f o r t h  
and Wissembourg (Aug. 4 and 6). One French army under Achille 
Francois Bazaine was driven into Metz and failed to break out 
in the two fierce battles of Rlars-la-Tour and Gravelotte (Aug. 
16 and 18). The main French army under AlacMahon at first 
retreated and then attempted to pass the flank of the German 
forces in order to relieve Rletz. This army n7as surrounded a t  
Sedan and on Sept. 2 forced to surrender. That brought the over- 
throw of Sapoleon and the establishment of a provisional govern- 
ment in Paris. The new government was resolved not to surrender 
any French territory, and the n a r  was therefore continued. Rletz 
surrendered in September. Strasbourg in October. The German 
armies were then free to press the siege of Paris throughout the 
winter. Though the French, under the inspiration of L6on Gam- 
betta, made an amazing recovery, they were unable to relleke Paris 
which was compelled to capitulate on Jan. 28, 1871. An armis- 
tice was then concluded and a French national assembly elected 
mhich had to authorize the conclusion of peace. Preliminary terms 
were agreed to by Jules Favre on Feb. 2 6 ,  and the final peace 
treaty 1iras signed at  Frankfurt-on-Main on May 10. France had 
to cede Alsace and most of Lorraine including Metz, its cap~tal. 
Bismarck had not intended to make such extensive demands and 
was overborne by the German generals. On their prompting he 
also demanded Belfort, but abandoned this demand in exchange 
for a victory march by the German army through the streets of 
Paris. France had also to pay an indemnity of ~,ooo,ooo.ooo fr., 
and the Germans remained in occupation of part of France until 
the indemnity was paid. (See also FRANCO-GERMAN WAR.) 

T h e  M a k i n g  of the Empire.-During the war, negotiations 
were pushed on for the uniting of all Germany outside Austria. 
In  September a conference of Prussia, Bavaria and Wurttemberg 
met at hfunich to discuss the terms of unification. Bray, the 
Bavarian prime minister, held out against any real union and de- 
manded special treatment for Bavaria. Bismarck turned his flank 
by securing the incorporation of Baden in the North German 
confederation. Bavaria and Wurttemberg then negotiated sepa- 
rate treaties of union, ~vhich were concluded at the end of Novem- 
ber. Some Bavarian wishes were fulfilled. Bavaria and JtTurttem- 
berg kept their own postal and telegraph services and were able 
to levy taxes on beer and brandy; Bavaria further kept its own 
army in peacetime. As a particularly meaningless concesbion, a 

committee of the Bundesrat under Bavarian chairmanship was to 
advise the chancellor on questions of foreign policy; the advice 
was seldom sought and never taken. 

There remained the question of a name for the new state. Bis- 
marck wished to revive the title of German emperor, a proposal 
most unwelcome to William. I t  was equally unwelcome to Louis 
11 of Bavaria, the one important German sovereign. With great 
adroitness Bismarck manoeuvred one against the other and ac- 
tually induced Louis to press the imperial title on William. The 
proposal mas seconded by the other German princes and supported 
by the North German Reichstag; the leader of the Reichstag depu- 
tation was Eduard Simson, who had offered the imperial throne 
to Frederick William IV in 1849 on behalf of the Frankfurt as- 
sembly. William could hold out no longer; he was proclaimed 
German emperor at  Versailles on Jan. 18, 1871. 

The remaining formalities were few. A Reiclzstag was elected 
from all Germany, and this Reichstag accepted the constitution of 
1867, with the concessions to Bavaria, as the imperial constitution 
on April 14, 1871. The new Reich consisted of 4 kingdoms, 5 
grand duchies, 13 duchies and principalities and 3 free cities (Ham- 
burg, Lubeck and Bremen). Alsace-Lorraine was treated as a 
conquered province. I t  was made a Reichsland and ruled by an 
imperial governor or Stattlzalter. In theory this was a temporary 
settlement, but Alsace-Lorraine never developed the German 
loyalty which would have qualified it for autonomy. The con- 
stitution left open the great question of the povrrers of the 
Reiclzstag over the executive, a question never settled in the 40 
years of the empire. The question was symbolized in two forms: 
the position of the imperial chancellor and the method of author- 
izing expenditure on the army. The chancellor was defined as 
"responsible" but it was not stated to whom; Bismarck contended 
that he was responsible to the emperor, while the politicians tried 
to insist that he was responsible to the Reiclzstag. As to military 
credits, Bismarck tried to include the sums necessary for an army 
of 400,000 men as a permanent grant in the constitution, and thus 
exempt from parliamentary criticism or control. He failed to 
carry this and had to agree to a compromise, the Septennat, by 
which military credits mere voted for seven years-hence the 
political crises which occurred every seven years (1879, 1886, 
1893) when artificial alarm had to be created in order to renew the 
army grant. 

Bismarck's L i b e r a l  Period a n d  t h e  Ku1turkampf.-Bis- 
marck had been on bad terms with the Prussian Junkers or con- 
servatives ever since 1866, and the estrangement was completed 
by the creation of the empire. Only a small group, the Reichs- 
partei, composed mainly of officials, remained loyal to him. On 
the other hand, the National Liberals were more enthusiastic for 
Bismarck than ever before, and from 1871 to 1879 they formed 
almost a government party. Bismarck discussed proposals for 
legislation with their leader, Rudolph von Bennigsen, and the Xa- 
tional Liberals supported his general conduct of policy. More- 
over, in the first years, the National Liberals managed to win more 
votes than any other single party despite universal suffrage; only 
in 1879 did it become clear that a purely middle-class party could 
not keep its hold on peasant and working-class voters. Thus the 
first period of the empire was the great age of liberal reform. 
Germany was given at  a stroke uniform legal procedure, uniform 
coinage and uniform administration. An imperial bank was cre- 
ated, all restrictions on freedom of enterprise and freedom of 
movement )%ere removed, and limited companies and trade com- 
binations were allo~i,ed. Freedom of the press was secured in 1874. 
Work was begun on an imperial civil code, nhich finally extended 
to all Germany in 1900. Particularly important was the estab- 
lishment of municipal autonomy in 1873; this freed the towns 
from the control of the Landrat (usually a large landowner) and 
thus cleared the n a y  for the development. of local government in 
which Germany led the world. 

Bismarck's alliance with the National Liberals naturally led 
him into conflict with the Roman Catholics, who made up more 
than a thlrd of the population of the new empire. The conflict 
began after the Vatican council of 1870 had declared the infalli- 
bility of the pope. Some leading German Romdn Catholics, 
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known as Old Catholics, opposed these decrees; and the church 
demanded that the German states should dismiss all Old Catholic 
teachers. Thus a struggle began over the clerical control of edu- 
cation and soon turned into a general attack on the independence 
of the Roman Catholic Church. The conflict was also political. 
The German Roman Catholics were anti-Prussian both by tradi- 
tion and by geography; they were a t  once particularist and greater 
German, in that they favoured both the small states and the Ger- 
man Austrians. As the struggle developed, the Roman Catholics 
organized their own political party, the Centre, and this party 
cut across class and state lines. The Centre was, in fact, the first 
mass party of imperial Germany, though, because of its confes- 
sional nature, it could never win a majority. But it  was strong 
enough to menace the stability of Bismarck's political system. 

The conflict with the Roman Church, the so-called Kulturkampf, 
was fought by Bismarck with all his usual exaggeration and vio- 
lence. He abolished the special section in the Prussian ministry 
which dealt with Roman Catholic affairs, made marriage an ex- 
clusively civil proceeding and insisted on a state degree before a 
priest was appointed to a benefice. When the church excom- 
municated all Old Catholic teachers, Bismarck answered by ex- 
pelling the Jesuits from Germany. The church only increased its 
resistance. The clergy refused to appear before the state courts 
or to pay the fines which were imposed. The archbishops of Posen 
and Cologne were imprisoned and the former deposed. These 
penal measures were expressed in the "May laws" which the Prus- 
sian Landtag passed in 1873, and were by further measures pro- 
moted by Adalbert Falk, the Prussian minister of cults, in 1874 
and 1875. By then i t  was clear that Bismarck would not achieve 
victory. The Old Catholics carried no weight and even many 
Protestants, particularly among the Junkers, disliked this at- 
tack on religious teaching. Though Bismarck still allowed the 
struggle to continue, he put increasing responsibility on Falk 
and thus made it easy for himself to repudiate responsi- 
bility when the time came for a change of course. The conflict 
also served a purpose in foreign policy. I t  was a move against 
the Roman Catholic powers, France and Austria-Hungary, and a 
gesture in favour of Protestant England and Orthodox Russia. 
By 1877 the needs of Bismarck's foreign policy were changing. 
The danger of an ultramontane bloc had disappeared, if it had 
ever existed; and here too the way was open for a change of course. 

T h e  Breach w i t h  t h e  N a t i o n a l  Liberals.-The first Bis- 
marckian system broke down between 1877 and 1879. In 1877 
Bismarck, still a t  odds with the Centre, offered to make Bennig- 
sen, the leader of the National Liberals in the Reichstag, a Prus- 
sian minister. Bennigsen thought that this was the preliminary to 
a fully parliamentary ministry and insisted on bringing in two 
Liberal colleagues with him. Bismarck refused, and from that 
moment was determined on a reconciliation with the Conserva- 
tives and the Centre in order to escape from National Liberal con- 
trol. He had also pressing financial motives for this breach. The 
revenues allotted to the empire by the constitution were from 
the first inadequate, and Bismarck disliked the dependence on con- 
tributions from the separate states which this involved. The 
National Liberals wished to create direct imperial taxation, in 
order to increase the power of the Reichstag; for the opposite rea- 
son Bismarck was set on indirect taxes. In  1873 he attempted 
to introduce a tobacco monopoly and was defeated by National 
Liberal opposition. A year or two later he had still more urgent 
reasons for action. Toward the end of the decade German agri- 
culture faced the challenge of American wheat for the first time, 
and Bismarck was determined to protect German agriculture for 
reasons of social conservatism and also because he regarded the 
agricultural workers as the best element for the army in time of 
war. But i t  was not only agriculture that needed protection. 
German industry, too, was hard hit by the great economic crisis 
of 1873 and here, also, Bismarck was determined to protect a 
great iron and steel industry so as to ensure German strength 
in wartime. Thus every motive combined to thrust him over into 
a policy of protection-agricultural protection to satisfy the 
Junkers; industrial protection to satisfy the capitalists; and an 
escape from the interference of the Reichstag by the increase 

in  customs dues. 
The last of the old duties, inherited from the Zollverein, were 

repealed in 1877 and a new protective tariff was introduced in 1879. 
This tariff was opposed by the National Liberal party, which broke 
into two. One group, which retained the party name, hoped t o  re- 
new the alliance with Bismarck; the other united with the Progres- 
sives or Radicals under Eugen Richter to form the German Inde- 
pendent party. I n  return Bismarck struck a bargain with the 
Centre. H e  agreed that the conflict with the Roman Church 
should be called off and that any increase in the customs yield 
beyond ~go,ooo,ooo Marks a year should be divided among the in- 
dividual states-a striking illustration of the Centre's particular- 
ism. The new tariff mias then passed on June 12, 1879, and Ger- 
many became a protectionist country. 

Bismarck kept his bargain with the Centre. Falk resigned after 
being repudiated by Bismarck in the Reichstag. I n  1880 Bismarck 
got power to suspend the May laws in individual cases and the 
secular examination for candidates to  the priesthood was abolished. 
Pope Leo X I I I ,  more conciliatory than his predecessor Pius I X ,  
made Bismarck's task easy; he induced the two recalcitrant arch- 
bishops to resign. Peace was finally concluded in 1887. The  
peace was a compromise, not a defeat for Bismarck as sometimes 
suggested. The Roman Church preserved intact the education of 
priests for which i t  had been contending. In  exchange the Roman 
Catholic party of the Centre accepted Bismarck's Reich and 
tacitly agreed to support his policy when confessional issues were 
not a t  stake. In  fact the Centre became purely a party of tactics, 
once its religious concerns were secured. 

T h e  Social Democrats.-Bismarck always believed that every 
political system needed an enemy or whipping boy. The  Centre 
had been the whipping boy of the liberal era; the Socialists were 
now chosen to take their place. Bismarck genuinely believed that 
the Social Democrats, as the followers of Karl Marx called them- 
selves, represented a grave social peril; he took them as seriously 
as filetternich had taken the threat from "the revolution." I n  
1877 the Social Democrats won 12 seats a t  the general election. 
Bismarck then introduced exceptional legislation against them, 
but was thwarted by the National Liberal majority. An attempted 
assassination of the emperor on June 2, 1878, gave Bismarck the 
opportunity to dissolve the Reichstag and to win the election on 
the cry of "the social peril." The Liberals lost 42 seats, the Con- 
servatives gained 37. The exceptional laws were then carried, 
on Oct. 19, 1878. The Social Democratic party was declared 
illegal and its press and its meetings were forbidden. I n  prac- 
tice these laws amounted to little. Social Democrats were still 
candidates at  elections and still sat in the Reichstag; their journals 
were easily smuggled in from Switzerland; and in all, between 
1878 and 1890, only 1,500 persons were imprisoned. But  as a 
political manoeuvre the attack on the Socialists served its turn. 
Bismarck secured a sound Conservative majority and in the anti- 
Socialist uproar no one noticed that the Septennat had slipped 
through almost without opposition early in 1879. 

Bismarck's other weapon against the Social Democrats was his 
social policy. Bismarck had never shared the laissez-faire views 
of the Liberals and his breach with them freed his hands for 
measures of social security. The workers, too, were to  be made 
to feel that they had a stake in the greatness of the German Reich. 
I n  1881 he proposed a system of compulsory accident insurance, 
to  be supported in part by subsidies from the Reich. This met 
with strong opposition from the Liberals, who in 1881 recovered 
in part from their defeat of 1878. I t  tvas not until March 1884 
that Bismarck got his way. Later he instituted sickness insurance 
and a system of old age pensions, also subsidized by  the Reich. 
Though the Social Democrats remained theoretically revolution- 
ary, Bismarck's aim was, in the long run, achieved; the workers 
came t o  believe that they were benefiting, not from their own 
efforts, but from the paternal state. 

F o r e i g n  a n d  Colon ia l  Policy.-The year 1879 also marked 
an epoch in Bismarck's foreign policy. Once the empire was 
founded, Bismarck's sole aim was peace and security. This aim 
never varied, though methods changed. In  the first years of the 
Reich Bismarck had aimed a t  peace by avoiding foreign commit- 



ments and he stood resolutely aside during the great eastern crisis 
of 1875-78. Thereafter Bismarck came to see that he must take 
a more active line if Europe was to be  kept a t  peace. On Oct. 7, 
1879, he concluded a defensive alliance with Austria-Hungary 
against Russia; though this guaranteed Austria-Hungary's survival 
as  a great power, i t  did not provide German support for its 
Balkan ambitions. Indeed Bismarck always advocated a partition 
of the Balkans between Austria-Hungary and Russia. The Austro- 
German alliance, far  from estranging Russia, won it  back to the 
side of peace and conservatism and the League of the Three Em- 
perors (June 1881) was a revival, in  more modern terms, of 
Metternich's Holy Alliance. But its precondition was that neither 
Russia nor Austria-Hungary should have Balkan ambitions, a 
condition almost impossible of fulfilment. T o  give Austria- 
Hungary greater security, Bismarck also concluded the triple 
alliance between Germany, Austria and Italy (May 20, 1882), by 
which Germany guaranteed Italy against France in exchange for 
Italian neutrality in the event of a war between Austria-Hungary 
and Russia. The triple alliance was not a vital part of Bismarck's 
diplomatic system; i t  seemed to become essential to  Germany 
only when his successors failed to  keep on good terms with Russia. 

Bismarck's diplomacy became increasingly elaborate in method 
when a new eastern crisis arose over Bulgaria in 1885. His aim 
remained the same-to avoid being drawn into a war between Rus- 
sia and Austria-Hungary and if possible therefore to prevent such 
a war. Since Russia and Austria-Hungary would not agree, each 
side had to be strengthened so as to maintain the balance between 
them. On the Russian side Bismarck concluded the Reinsurance 
treaty (June 18, 1887), promising Russia diplomatic support in 
Bulgaria and a t  the Straits and agreeing to stay neutral unless 
Russia attacked Austria-Hungary. On the other side Bismarck 
promoted the two Mediterranean agreements between Austria- 
Hungary, Great Britain and Italy (Feb. and Dec. 1887), which 
virtually created a triple entente opposed t o  Russia in  the near 
east. These complicated arrangements subsequently led men of 
lesser understanding to accuse Bismarck of duplicity, but they 
served their purpose of averting a new Balkan war. Since Ger- 
many occupied the centre of Europe, i ts  policy was bound to be 
two-faced. 

Bismarck was long sternly opposed t o  German expansion over- 
seas; he believed that Germany ran enough risks in  Europe with- 
out also challenging the imperial interests of Great Britain and 
France. But when he had to choose between satisfying German 
national feeling by supporting German expansion in southeastern 
Europe and thus identifying himself with Austro-Hungarian am- 
bitions or by launching colonies overseas, he chose the less pro- 
vocative course. H e  had also a subsidiary motive in  considera- 
tions of foreign policy. Between 1883 and 1885 he strove actively 
for a reconciliation with France, and he believed that this recon- 
ciliation would be easier if Germany were in conflict with Great 
Britain, France's colonial rival. Bismarck deliberately chose 
areas which were on the fringe of British colonial interests in the 
hope of provoking a violent British reaction; thus South-West 
Africa trampled on the toes of Cape colony, and New Guinea on 
the toes of Australia. His two tropical colonies, the Cameroons 
and East Africa, cut across the British plans that were just de- 
veloping for a new empire in  central Africa. The French, how- 
ever, remained suspicious, and the colonial conflict with Great 
Britain failed to mature, for the British were too conciliatory. In  
1885 Bismarck called off the conflict, especially a s  he needed 
British support for Austria-Hungary, and he would have been 
glad to  get rid of the German colonies except for the pressure of 
imperialist feeling inside Germany. The German colonial empire 
was never a serious factor in  German economic life; the colonies 
were an embarrassment, not a source of strength, and important 
only as  an emotional outlet for the growing sense of German 
power. Though Bismarck had made the German empire in 1871 
by evoking national feeling, he was anxious thereafter to arrest 
German expansion. His social and political conservatism made 
him dread a Germany that would dominate all Europe. Hence he 
sought to divert German nationalism into harmless channels. 
With this purpose, he took up the struggle with the Poles in east- 

ern Germany. This struggle began in the days of the conflict with 
the Roman Church and was continued in 1886 by an economic 
war which sought to eliminate Polish landowners and to estab- 
lish German colonists in the eastern marches. The conflict had 
the great advantage of being directed against a Slav people and 
yet being welcomed by Russia, itself in conflict with the Poles. 
For similar reasons, Bismarck exacerbated the conflict in  the 
Reichsland, Alsace-Lorraine. This estranged even German lib- 
erals from France and made them tolerate Bismarck's policy of 
friendship with tsarist Russia. I n  essence, Bismarck wished to 
keep up hostility with France as being less risky for conservative 
Germany than a struggle for existence in eastern Europe. 

This was well shown in the so-called war crisis of 1887. Bis- 
marck had tried to  win the general election of 1884 solely on the 
issue of colonies, but this cry had strengthened the left-wing 
parties, instead of the conservatives, who were opposed to colonial 
expansion. By 1887 the time for a new army grant was approach- 
ing; and Bismarck knew that he could not carry i t  through the 
existing Reichstag. Bismarck therefore deliberately raised the 
alarm of a French "revanche," and his manoeuvre was successful. 
The Reichstag threw out the army bill and was dissolved in Jan. 
1887. Bismarck fought the election on the cry, "the fatherland in 
danger," and won a majority for his coalition of agrarian and in- 
dustrial supporters. The reconstituted National Liberals, the 
party of capitalist interest, became the largest single party in the 
Reichstag for the last time (122 members). The Bismarckian 
coalition carried the army bill on March 11, 1887. I t  was Bis- 
marck's last triumph. 

The F a l l  of Bismarck.-Bismarck's impregnable position had 
a weak spot; he must be regarded by the emperor as indispensable. 
The old emperor, William I ,  remained faithful until his death 
on March 9, 1888; he never forgot that Bismarck had saved him 
from "liberalism" in 1862. Frederick 111, his son and successor, 
was bound to Bismarck by memory of the triumphs of 1870. 
Liberal in phrase, he was a t  best National Liberal and, like the 
other National Liberals, would have made his peace with Bis- 
marck in exchange for a few concessions. But he was already a 
dying man and his reign of 99 days ended on June IS, 1888. Wil- 
liam 11, third and last German emperor, had no memory of past 
dangers or past victories to bind him to Bismarck. H e  repre- 
sented the new Germany which knew no moderation, the self- 
confident Germany which recognized no limits to German power. 
At the same time, he was impatient with Bismarck's social con- 
servatism, which seemed to estrange the emperor from the mass 
of his subjects. 

The dispute came to a head after the general election of 1890. 
Bismarck had failed to hit on a national cry and failed to carry 
the election. The Bismarckian coalition of Conservatives and 
National Liberals fell from 2 2 0  to 135; the Progressives, Centre 
and Social Democrats rose from 141 to 207. Bismarck wished 
to tear up the imperial constitution which he himself had made 
and to set up a naked military dictatorship. William I1 was de- 
termined to continue on the path of demagogy, appealing still 
more strongly to German national sentiment. There were, of 
course, also elements of personal conflict. Bismarck objected 
to the emperor's interference on questions of policy; William ob- 
jected to Bismarck's attempts to manoeuvre with the party lead- 
ers, especially with Ludwig Windthorst, the leader of the Centre. 
But essentially i t  was a conflict between the old Junker Germany 
which tried to maintain moderation for reasons of conservatism 
and the new imperialist Germany which was without moderation. 
Once Bismarck had quarrelled with the emperor, he had no real 
support, for he had always fought the parties of the German 
masses. He tried without success to  engineer a strike of Prus- 
sian ministers. Finally he was opposed even by the leaders of the 
army. On March 18, 1890, he was forced to resign. 

Caprivi.-Bismarck's successor was Georg Leo von Caprivi, a 
military administrator who, despite his conservatism, accepted 
William 11's policy of winning over the parties of the masses. 
Caprivi inaugurated the four years of the "new course," an at- 
tempt to follow a more democratic line without changing the 
social or economic foundations. Caprivi's first act was to  refuse 
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t o  renew the Reinsurance treaty with Russia, thus breaking the since 1885. The British, far from being won over, were estranged 
partnership between tsardom and the Junkers which had been the and repudiated their earlier promises of support for Austria- 
basis of Bismarck's policy. Caprivi promised German support Hungary. Germany had consequently to try to restore good re- 
for Austro-Hungarian plans in the Balkans, and he dreamed of lations with Russia. Thus foreign policy, too, dictated a return 
bringing Great Britain as a fourth partner into the triple alli- to conservatism. I n  Oct. 1894 William I1 "solved" the conflict 
ance. The symbol of this hope was the treaty of July I ,  1890, by between Caprivi and Eulenburg by abruptly dismissing both. 
which Germany received Heligoland in exchange for concessions There was neither anti-Socialist law nor revision of the Prussian 
to British interests in east Africa. I n  economic affairs Caprivi franchise; merely a prolongation of the Bismarckian compromise 
lowered the Bismarckian tariffs and looked forward to a free-trade or deadlock. 
era, in which German trade would expand overseas under the Hohenlohe.-Chlodwig, prince of Hohenlohe-Schillingsfiirst, 
protection of the British navy. the new chancellor, had been prime minister of Bavaria before 

Caprivi refused to renew the anti-Socialist laws and viewed 1870 and subsequently Statthalter of Alsace-Lorraine. His great- 
without dismay the increase in  the Socialist vote. He carried est qualification was that he was 75; he was to  revive the glories 
measures of social security and of factory inspection, which of- of the age of Bismarck without the personal difficulties of the  
fended the great capitalists as much as his free-trade policy great man's temper. Hohenlohe a t  first found i t  easy to  get on 
offended the agrarians. T o  please the Centre, Caprivi promoted good terms with the Conservatives. Moreover, his Bavarian ex- 
a n  education bill, which gave the church control of religious in- perience had made him less hostile to the Centre than Bismarck 
struction. This led to a revolt of Prussian ministers, headed by had been, and he won the support of the Centre by  agreeing to 
Miquel, now Prussian minister of finance and a former National many of their confessional demands. In  foreign policy Hohenlohe 
Liberal. I n  the outcome the bill had to be withdrawn and the renewed German friendship with Russia, a task made easier b y  
Centre party returned to opposition. At bottom Caprivi's prob- the shift of Russian interest to the far east. H e  refused to sup- 
lem was the same as Bismarck's, i.e., how to carry the septennial port Austria-Hungary in the Balkans and revived Bismarck's land 
army grant. But Caprivi meant to carry it  with the support of legislation against the Poles. The Social Democrats were again 
the Centre and of the left-wing parties, the Progressives and the treated as a subversive force but Hohenlohe made no serious effort 
Socialists. I t  was symbolical of his demagogic policy that in to pass new anti-Socialist laws. I n  fact, his short period of ef- 
1892 he ceased to be Prussian prime minister; in theory the Prus- fective rule, from 1894 to 1897, was an attempt to  repeat the era 
sian Junkers ceased to dominate the Reich. Caprivi introduced of Bismarck without its troubles. Hohenlohe tried to behave like 
an increased army grant in the autumn of 1892; in view of his a good-tempered Bismarck, and William I1 modelled himself on 
'*liberaln foreign policy, he had to invoke the danger from Russia, his grandfather. The most striking event of this period was the 
not from France, and this led the conservative parties to oppose flagrant dispute with Great Britain over the Boer republics which 
the bill. As the Centre also opposed it because of the education culminated in the Kruger telegram (Jan. 3, 1896) congratulating 
bill, i t  was rejected. Caprivi dissolved the Reichstag and tried the the president of the Transvaal on having defeated the Jameson 
line of more social concession to please the Social Democrats and raid. Like many of Bismarck's demonstrations in foreign policy, 
a reduction of the period of the army grant from seven to five this was an attempt to satisfy German feeling by a display of 
years to please all the parties of the left. The Progressive party power, proof that Germany now counted for something even in 
split, a majority supporting the army bill and being joined by South Africa. The  Kruger telegram did not affect British policy 
some of the Centre party. The Cehtre members supported Caprivi in South Africa, but i t  had a lasting effect on German feeling; i t  
purely as a matter of tactics; the Progressives supported him from taught the Germans, for the first time, to regard the  British a s  
the conviction that even radical Germans should favour war their principal rivals in imperial greatness. 
against Russia, a conviction shared by the Social Democrats. The Bii low and "World Policyn.-Hohenlohe was too old t o  in- 
split in the Progressive party was the end of German radicalism, augurate a new policy or even to revive an old one; he could not 
an event as decisive as the split of the liberal ranks in 1866. even control the demagogic enthusiasms of William 11. Philipp, 
Caprivi's anti-Russian line led even the Polish deputies to sup- Graf zu Eulenburg, the emperor's only personal friend, wished t o  
port the army bill, a unique event in the history of the Reich. bring his erratic behaviour under some control and in June 1897 
With this miscellaneous support the army grant was renewed on persuaded him to appoint Bernhard von Bulow secretary of state. 
July 13, 1893. Bulow became at  once the leading man, a position openly acknowl- 

Caprivi, though a conservative, tried to behave as if Germany edged on Oct. 17,1900, when he displaced Hohenlohe as chancellor. 
had passed through a liberal revolution. He played for the s u p  Bulow's task, in Eulenburg's words, was "to satisfy Germany 
port of the parties of the left and, in political and economic mat- without injuring the emperor"; in  other words, t o  display imperial 
ters alike, ignored the interests of the Junkers and of the great power without allowing 'Clrilliam to make a fool of himself. I n  
capitalists as though they no longer held the keys of power. He home affairs Bulow depended on Miquel, Prussian minister of 
had claimed that this would lessen the appeal of the Social Demo- finance since 1891 and vice-president of the Prussian ministry i n  
crats; instead they increased their representation to 44 in the 1898. Miquel was a former Radical, once a friend of Karl  Marx, 
general election of 1893. William 11 was now disillusioned with and now intent on reviving the partnership between Junker 
the policy of social concessions and began to advocate most of agrarianism and pan-German industrialism which had been broken 
the violent measures that Bismarck had been dismissed for sup- in the days of Caprivi. All through the 1890s the Junkers had 
porting in 1890. Moreover Botho, Graf zu Eulenburg, the Prus- threatened to "bolt" as they did when they brought down Caprivi, 
sian prime minister, also advocated a revival of the anti-Socialist thus displaying too openly the artificial Prussian control of the 
laws. Caprivi answered by proposing that the Prussian franchise Reich which Bismarck had cloaked in national phrases. Miquel 
should be revised in a democratic spirit. The struggle between bought the Junkers anew for the Reich, not, as  Bismarck had 
Junker Prussia and demo~rbiic Germany, which Bismarck had done, with arguments of high conservative principle, but literally 
avoided, seemed to be approaching; but democratic Germany was by high tariffs on grain and by favouritism in fiscal policy. Tariffs 
not fighting for itself. I t s  cause was merely being promoted by on food were to make the Reich self-sufficient in time of war, and 
Caprivi, an enlightened general. easy credits for the Junkers were to enable them to defend the 

Caprivi's fall was hastened by the failure of his foreign policy. "national" cause against Polish encroachments. Miquel's finan- 
H e  had counted on winning Great Britain for the triple alliance cial policy, culminating in the high and rigid tariff of 1902, made 
but the British would not commit themselves. In  June 1894 the Junkers economically dependent on the Reich. Though they' 
Caprivi's subordinates, Baron Adolf von Marschall von Bieber- might still dislike the policy of limitless expansion, the mortgages 
stein, the secretary of state, and Friedrich von Holstein, the real which weighed on every estate east of the Elbe made them unwill- 
adviser on foreign policy, tried to blackmail Great Britain into ing accomplices in pan-Germanism. 
friendship by joining with France to oppose British schemes in Bulow's own contribution was "world policy," the pursuit of 
central Africa; this was the first open dispute with Great Britain grandeur abroad in order to  stave off reform or conflict a t  home. 
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T h e  new generation of Germans wished to experience anew the 
glories of the age of unification without its risks or dangers and 
such organizations as the Colonial society, the Navy league and the 
Pan-German league, existed more for the purpose of boasting than 
anything else. Nevertheless it was impossible to  continue boasting 
without coming to believe that the boasts were true, and in time 
the demagogic organizations of imperialism took the government 
prisoner. There was some foundation for their boasts. Thanks 
to  the iron and steel of the Ruhr, Germany had become the great- 
est industrial power of Europe, and there was nothing to stop its 
economic domination of the continent if i t  pursued a cautious 
foreign policy, relying on peaceful penetration, not on armed force. 
This was the justification for Bulow's policy of "the free hand," 
keeping Germany free from foreign alliances except its protector- 
ate over Austria-Hungary. Even the Austro-German alliance 
seemed without risk, since Russia was now absorbed in the far east. 
Bulow's great object was to avoid being drawn into the far eastern 
conflict between Russia and Great Britain. H e  repeatedly rejected 
the British offers of an alliance, made most positively by Joseph 
Chamberlain in March 1898 and by Lord Lansdowne, British for- 
eign secretary, in the spring of 1901. This British attempt is often 
treated as a turning point in the relations of the great powers, but 
this is to misunderstand its meaning. The British were concerned 
solely with China and were incapable of giving the Germans any 
support in Europe; the Germans were thus being asked to fight a 
war for existence against both Russia and France for the sake of 
British investments in the far east. Nor did the failure of the al- 
liance negotiations lead to an estrangement between Great Britain 
and Germany. Bulow was as careful not to offend Great Britain in 
Africa as not to offend Russia in China. In  Aug. 1898 he concluded 
an agreement with the British for a hypothetical partition of the 
Portuguese colonial empire and in exchange abandoned German 
patronage of the Boer republics. Moreover, during the South 
African War, official German policy remained strictly neutral, 
though public opinion in Germany (as elsewhere in  Europe) was 
strongly on the side of the Boers. 

T i r p i t z  and t h e  German Navy.-Far more decisive in its 
effect on Anglo-German relations was the building of a great Ger- 
man navy, first sketched in the Navy law of 1898 and fully 
launched by the Navy law of 1900. The protagonist of this policy 
was Alfred von Tirpitz (q.v.), secretary of state for the navy since 
1897. The essence of Tirpitz' naval policy was a great battle 
fleet, and he justified this by various strategical arguments. At 
times he spoke of a "risk theory," that Great Britain, on bad terms 
with Russia and France, would not risk a conflict with a German 
navy even smaller than its own; at  others he envisaged a "decisive 
battle" with the British fleet. At bottom, Tirpitz, like the other 
supporters of the great navy, simply held that a great navy was es- 
sential to a great power; or, in the words of Theoljald von 
Bethmann Hollweg, that it  was necessary "for the general purposes 
of imperial greatness." Tirpitz insisted that the navy must be 
planned on a long-term basis, and the Navy law of 1900 laid down 
the lines on which the German navy should develop until 1917. 
This made it  difficult or impossible to modify German building 
plans when the British later sought a naval agreement. Here again 
i t  would be a mistake to put too early a significance on the German 
navy. So long as the German plans were merely plans, they did 
not alarm British opinion much; the great naval scare only came 
after 1906 when the German navy seemed to be approaching 
British strength. 

The naval projects played an essential part in German home 
policy, In  1897, when the plans were first drafted, German indus- 
try was going through a period of depression, and one object of 
the great navy was to provide a stable demand, at the taxpayer's 
expense, for German iron and steel. I t  was a concession to the 
German steel magnates which balanced Miquel's favouritism of 
the Junker landowners. But the navy had a wider appeal. Unlike 
the army, which retained its Prussian character, the navy was es- 
sentially German, an affair of the Reich. Even in 1848 the navy 
had been a proposal of the Radicals, and now Tirpitz' plans won 
the support of many liberals who would have opposed an anti- 
British policy on any other issue. Most striking of all, the Centre 

voted solidly for the second Navy law (1900) though it  drew most 
of its support from peasants and artisans in areas far from the 
great ports. With this vote the Centre openly joined the govern- 
ment coalition. I t  tried to make one condition-that the navy 
should be paid for by direct taxation. This was the old demand 
that the Liberals had made in regard to the army. The Centre, too, 
was unsuccessful; the conservative agrarians had supported the 
navy only on condition that it  should be financed by increases in 
the taxes on food or by an increase in the national debt. Direct 
imperial taxation was the vital issue on which the landed classes 
maintained a veto almost until the outbreak of World War I.  In 
fact, the navy, like the army before it, was largely paid for by 
state borrowing. Thus inflationary finance, by which Germany 
conducted World War I ,  was the basis of the Reich's fiscal policy 
long before the outbreak of war. Implicit in it was the argument, 
based on the French indemnity of 1871, that the army and navy 
would in time pay for  themselves by imposing terms of conquest 
on the other nations of Europe. 

The Fi rs t  Moroccan Crisis, 1905-06.-The policy of "the free 
hand," which Bulow conducted on Holstein's advice, assumed that 
Great Britain, France and Russia would always remain on bad 
terms, because of their conflicts in Africa and the far east. So 
long as these conflicts continued, Germany could ignore such a 
triviality as Italy's reconciliation with France (1902), which 
Bulow dismissed as "a dance out of turn." German calculations 
were upset by the Anglo-Japanese alliance of 1902, which enabled 
the British to check the Russians in the far east without becoming 
involved themselves; this was shown in 1904 when the Russo- 
Japanese war broke out. The Germans would have welcomed a 
conflict between Russia and Great Britain, but they were far from 
being willing to join in the war on the Russian side. The most they 
were prepared to offer was an alliance with Russia which would 
become operative when the war in the far east was over. This 
offer was made in Nov. 1904 and repeated by William I1 in theatri- 
cal terms when he met Tsar Nicholas I1 a t  Bjorko in July 1905. 
The offer had no attractions for the Russians; once they had been 
defeated in the far  east, their enemy would be Austria-Hungary 
not Great Britain. Bulow and Holstein, however, believed that 
the principal opposition to a "continental bloc" against Great 
Britain came from France. They therefore decided to use the 
opportunity of Russia's preoccupation in the far east to force 
France into dependence on Germany, the more so as the Anglo- 
French entente (April 8, 1904) had been concluded without enquir- 
ing into Germany's position. The result was the first Moroccan 
crisis. 

On March 31, 1905, William I1 landed at  Tangier and an- 
nounced German support for Moorish independence. The French 
sought to negotiate. They were answered by a German demand 
for the resignation of ThCophile DelcassC, French foreign minister, 
and faced, as they supposed, by a threat of war, gave way. 
DelcassC resigned and on the same day William I1 created Bulow a 
prince. This was the reward for success on a Bismarckian scale. 
But thereafter things went wrong for Germany. Holstein had 
launched the Moroccan crisis in the old style of cabinet diplomacy 
without making any attempt to prepare German opinion, which 
was indifferent to Moorish affairs. The French received strong 
diplomatic support from the British, including even military con- 
versations against a possible German aggression, and recovered 
their nerve. At the conference of Algeciras (January-April 1906) 
the Germans were compelled to acquiesce in French predominance 
in illorocco and to content themselves with a shadow recognition 
of its independence. Holstein resigned in protest against this 
compromise and the German foreign ministry was left ~ i t h o u t  any 
guiding intelligence until Alfred von Kiderlen-Wachter became 
secretary of state in 1909. The crisis had been the first for almost 
2 0  years; and it had ended in failure for Germany. The Bis- 
marckian system had been accepted by Germans because it had of- 
fered them success abroad; now this capital of success had been 
exhausted. The German government would either have to make 
political concessions a t  home or seek success abroad by more vio- 
lent means. 

The Bulow Bloc.-In 1906 it still seemed possible that Ger- 
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many might follow the path of liberal reform. Until 1906 Biilow 
had controlled the Reichstag by a coalition of Conservatives and 
the Centre. This coalition u-as held together by concessions to the 
agrarian interest of the one and the confessional interest of the 
other. In  1906 the Centre put their price too high: they demanded 
a large share of government appointments for Roman Catholic 
officials and special privileges for Roman Catholic missionaries 
in the German colonies. When these terms were refused, they 
voted against the military grants for suppressing a native revolt in 
South-West Africa (Oct. 1906). Since the colonies were a popular, 
even a Radical cause, Biilow seized the opportunity to break with 
the Centre and organized instead a coalition between the Conserva- 
tives and the non-Socialist parties of the left; even the Progres- 
sives, who had held out against the go

v

ernment until now, joined 
the Biilow bloc. Bulow believed that this coalition, in which the 
left predominated, would also enable him to solve the financial 
problem; he would be able to carry direct taxation over Conserva- 
tive opposition. The bloc was successful a t  the general election 
of 1907, principally at the expense of the Social Democrats. Bulow 
now followed a progressive policy in colonial administration and 
revived the struggle against the Poles which had always been a 
popular cause. But he was still the prisoner of the Conservatives; 
he failed to reform the Prussian franchise, and he was unable to 
introduce direct taxation. 

The logical consequence of the swing toward liberalism in home 
affairs should have been a rapproclzernent with England and an 
estrangement from Russia, as in the days of Caprivi. Bulow cer- 
tainly attempted to improve relations with Great Britain, but his 
hands were tied by Tirpitz' naval plans, which after the develop- 
ment of the dreadnought or all-big-gun ship reached their most 
dangerous point. In  fact Anglo-German relations took a sharp 
turn for the worse in 1908 and reached a crisis in March 1909, with 
the great naval scare in Great Britain. In  order to get a yearly 
program of six dreadnoughts against Germany's four, Reginald 
McKenna, the first lord of the admiralty, had exaggerated Ger- 
many's building rate. This frightened the public into demanding 
more than McKenna himself wanted and "we want eight and we 
won't wait" became the slogan. On the other hand Biilow certainly 
accomplished the estrangement from Russia. In Oct. 1908 Russia 
and Austria-Hungary fell out over the Balkans, when Austria- 
Hungary annexed Bosnia and Hercegovina. Despite the criticism 
expressed by S4'illiam 11, the German government decided to sup- 
port Austria-Hungary unreservedly and in March 1909 settled the 
crisis by a virtual ultimatum to Russia. The Bismarckian attitude 
of indifference in Balkan affairs was decisively abandoned, and later 
attempts to return to it proved ineffectual. Yet Bulow condemned 
his own policy when he said on his resignation, "Pu'o more Bosnias." 

The high-water mark of Biilow's pose as a liberal statesman came 
in the autumn of 1908. In the "liberal" atmosphere of the Bulow 
bloc it became fashionable to blame William I1 for the erratic 
tour:. of German policy and for all the failures of the preceding 
years. Criticism of the emperor became stronger in 1907 when 
Eulenburg, his only personal friend, was driven from public life 
by charges of immorality. In  Oct. 1908 the English Daily Tele- 
graph published an interview with William I1 on Anglo-German 
relations. This interview, in the usual rhapsodical style of im- 
perial utterances, nai'vely expressed the bewilderment which most 
Germans felt a t  the British resentment against German "world pol- 
icy." Ordinarily it would have passed unnoticed; in the autumn of 
1908, with isolation abroad and liberal stirrings at home, it became 
the locus of every German discontent. William I1 had in fact 
submitted the interview to the German foreign ministry before 
passing it for publication but Biilo~v made out that he had been 
too busy to read it. While ostensibly accepting responsibility, he 
encouraged the uproar in the Reichstag (Nov. 10-12) and public 
opinion was satisfied only when Bulow announced that in future 
William 11 .~vou!d "respect his constitutional obligations." This 
seemed a great victory for liberal principles and for Bulow per- 
sonally. He seemed to have broken the imperial authority which 
had been too much for Bismarck. But this was true only if Biilow 
remained in control of the Reichstag and that soon escaped him. 
The Conservatives resented Biilow's quarrel with Russia at the 

time of the Bosnian crisis (October 1908-March 1909); they re- 
sented still more his proposal to introduce succession duties on 
landed estates. They returned to their alliance with the Centre 
and defeated the succession duties by a narrow majority. Biilow 
wished to dissolve the Reichstag; but this made him again de- 
pendent on the emperor, and William I1 eagerly seized the chance 
to dismiss him on June 14, 1909. This ended the Indian summer 
of liberalism in Germany. Biilow was the last effective chancellor. 
After him Germany was administered, not governed, as  Metter- 
nich's Austria had been in its days of decay. 

B e t h m a n n  Hol1weg.-Theobald von Bethmann Hollweg, the 
new chancellor, was a perfect symbol of the decline in the author- 
ity of the Reich. He had no experience either in politics or foreign 
affairs; he was content to administer. Cultured and honest, he 
ran over with good intentions, and his high character often put 
William I1 and even the Reichstag on their best behaviour. But 
he had no sense of power; he put forward sensible proposals and 
when these were defeated acquiesced in the wild policy of his op- 
ponents. This was early shown in his negotiations with Great 
Britain over the limitation of naval armaments. I n  March 1909, 
during the naval scare in Great Britain, the effect of a n  agreement 
would have been enormous on British opinion. Bethmann saw 
this clearly and tried to negotiate but he was resisted by  Tirpitz, 
overruled by the emperor and gave way without protest. Again 
Bethmann was led by Kiderlen, his secretary of state, into a second 
conflict with France over Morocco (July-November I 91 I ) .  

The  Second Moroccan Crisis, 1911.-Riderlen's object was t o  
restore good relations with France but, with German heavy- 
handedness, he chose the way of threats and bullying. A German 
warship, the "Panther," was sent to the Moorish port of Agadir 
in order to stake out a claim against the French; and Kiderlen de- 
manded the French Congo as compensation for surrendering Ger- 
man rights in Morocco which did not exist. Pan-German feeling 
was aroused and Kiderlen received more support in Germany than 
he had bargained for. Against his will he had to create a war crisis, 
and in this war crisis Germany was defeated by Anglo-French reso- 
lution. The Agadir affair ended with a settlement in  which Ger- 
many received only a fragment of the French Congo. I n  the en- 
suing Reichstag debate Bethmann and Kiderlen were furiously 
attacked for their timidity, attacks openly patronized by  the crown 
prince. Bethmann would not make a frank defense of his pacific 
policy, yet mas resolved against a policy of violence. Hence, as  
usual, he fell back on a policy of routine. 

m the two and a half years between the Agadir crisis and the 
outbreak of World War I ,  Bethmann made sincere, though inef- 
fectual, attempts to lessen the tension in international relations. 
He tried vainly to take advantage of Lord Haldane's visit to  Berlin 
(Feb. 1912) to improve Anglo-German relations, an attempt once 
more wrecked by Tirpitz' refusal to restrict his naval plans. Again, 
Bethmann worked with Sir Edward Grey to limit the Balkan Wars 
and successfully   re vented their turning into a conflict between 
Russia and Austria-Hungary. Finally he negotiated with the Brit- 
ish agreements settling the Baghdad railway and devising a new 
hypothetical partition of the Portuguese empire. These seemed 
signs of a policy of appeasement. But Bethmann was the prisoner 
both of German opinion and of the %reat general staff. H e  was 
engaged in postponing a European war, not in preventing one, and 
even the improved relations with Great Britain aimed only a t  de- 
taching the British from France and Russia so that Germany would 
have more chance of winning a continental war. 

In  home affairs also Bethmann was content to leave things a t  
a standstill. He never found a government coalition to  replace 
the Bulow bloc and therefore ran the Reichstag without a secure 
majority. His solution for every problem was to do nothing. 
Thus, in order not to annoy the Poles he did not enforce Biilow's 
anti-Polish laws; but in order not to annoy national feeling he did 
not repeal them. The general election of 1912 returned the So- 
cial Democrats as the largest single party. Bethmann did not a t-  
tempt to renew Bismarck's battle against the Social Democrats. 
On the other hand he did not bring them over to the government 
side, As usual he made gestures without action. H e  consulted 
the Social Democratic leaders, but did not act on their advice. 
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H e  promised a reform of the Prussian franchise, but did nothing to 
redeem his promise. Bethmann's helpless position was clearly 
shown in Nov. 1913. The officers of the garrison at  Saverne 
(Zabern) in Alsace provoked quarrels with the townspeople and 
arrested some of them in defiance of the law. Bethmann thought 
the military authorities in the wrong, but, as usual, thought it his 
duty to defend them. The Reichstag revolted, and Bethmann 
was censured by a vote of 293 to 54. I t  was a vote without a se- 
quel. Bethmann did not resign; the military authorities were not 
punished; and the "progressive" Reiclzstag, which had condemned 
the military, voted an enormous capital levy for the further in- 
crease and equipment of the army. Thus, to the end, the German 
people tried to combine the rule of law a t  home and the rule of 
German mil i txy power abroad. I t  was certainly a great achieve- 
ment that Germany remained a Rechtsstaat (a state of law) 
throughout the period of the empire; but it  was an achievement 
that had to be paid for by the other peoples of Europe. 

Outbreak of World War I.-The diplomatic crisis of July 
1914 was not, like the two Moroccan crises, a manufacture of the 
German foreign office. There is little or no evidence that the Ger- 
mans deliberately planned war in the summer of 1914; the strong- 
est argument against this view is that there was probably no one 
in the government capable of planning anything. The crisis caught 
the German government unawares; but there could be no doubt of 
its response. The question which Bismarck had evaded had now 
to be answered. Was Germany to abandon or to extend the ad- 
vance into southeastern Europe that had been proceeding for cen- 
turies? The survival of Austria-Hungary was at  stake, and Ger- 
many had either to fight a war for the mastery of all Europe or to 
abandon even central and southeastern Europe to independent na- 
tional states. Confronted as they were by such a crisis, the only 
dispute among Germans-between Bethmann and the general staff 
or between the German and Austro-Hungarian foreign offices-\.as 
tactical: whether Aug. 1914 was the best moment to fight the in- 
evitable war for European hegemony. Bethmann, as usual. op- 
posed but acquiesced and finished up even by defending the Ger- 
man march through Belgium which he knew to be indefensible and 
which brought Great Britain into the war. 

The outbreak of war accomplished something which social con- 
cessions had failed to do;  it brought the Social Democrats over to 
support of the imperial government. The German Socialists had 
always been the leading spokesmen in the Socialist International of 
the general strike against war. When it came to the point, they 
were won over by the argument that Germany mas being attacked 
by tsarist Russia (the old Radical cry of 1848). At the meeting 
of Socialist members. a minority opposed the war; but when the 
Reichstag met, the entire Socialist party voted for war credits, in 
the name of party unity. The Socialists went further. They 
joined the other parties in declaring Burgfrieden,  a civil truce, by 
which they agreed to criticize neither each other nor the govern- 
ment. In other countries at  war, the party politicians formed a 
coalition or otherwise established control over the government. In 
Germany the members of the Reichstag abdicated to the imperial 
government, though it remained unchanged and beyond its control. 
hTo wonder that William I1 declared, "There are no more parties; 
I see only Germans." This was, of course, an exaggeration. The 
Social Democrats had always some doubts about supporting the 
war without reserve, and they had to devise increasingly elaborate 
arguments in order to satisfy their consciences. In  the autumn of 
1914, after the battle of Tannenberg, it  became obvious that Rus- 
sia was not a menace to Germany. The Social Democrats then 
made out that Germany mas becoming a Socialist country under 
the pressure of war and that they were fighting a war of defense 
against "entente capitalism." 

For Germany, as for other belligerent countries, JVorld War I 
fell into two distinct phases: the first, old-style conventional war 
which lasted until 1916; the second. a war of desperate exped~ents 
when both sides fought a struggle for existence. The German liar 
plan was a plan for a short war. France was to be overrun ~vithin 
six weeks, Russia within six months; Great Britain mould be ex- 
cluded from Europe. This plan met disaster a t  the battle of the 
Marne (Sept. 1914). The Germans missed the capture of Paris 

on ~ ~ h i c h  they had pinned their hopes; lines of trenches stretched 
to the French coast, and the Germans were left in occupation of 
Belgium and of northern France. Yet a t  the same moment the 
defeat of the Russians at Tannenberg gave Germany the security 
which was its ostensible war aim and at any time between Sept. 
1914 and the summer of 1917 the Germans could have had peace 
on the basis of the status quo. Such a peace, horn-ever, was im- 
possible for Germany. I t  mould have destroyed the prestige of 
the German armies; it  would have arrested the expansion of Ger- 
man industry; above all, it T T O U ~ ~  have led to a political revolution 
at  home. The Bismarckian compromise between the demands of 
the middle classes and those of the Junkers had been created by 
him in order to restrain German ambitions and to make a moderate 
policy possible; now the Germans had to wage a mar of conquest 
and to abandon all moderation in order to preserve the Bismarckian 
compromise. 

The defeat a t  the Marne brought a change in the high command. 
Helmuth von Moltke, nephew of the great commander of 1866 and 
1870, disappeared and was succeeded by Erich von Falkenhayn, an 
organizer rather than a strategist. He determined to stand on the 
defensive in the west, while breaking Germany's enemies in the 
east. This plan was, in its limited aim, successful. Anglo-French 
offensives on the western front achieved nothing. Meanwhile the 
Russians were driven out of Galicia, and the way was prepared for 
the conquest of Poland. In the autumn of 1915 Serbia mas overrun, 
and with the entry of Bulgaria into the war the Central Powers had 
a secure land route to Turkey and beyond it  to the Persian gulf. 
Turkish efforts to threaten the Suez canal failed but this \\-as more 
than offset by the Allied failure to break through the Dardanelles. 
The Allies had counted on great advantage from bringing Italy into 
the war (Rlay 1915); but their hopes were disappointed. The 
Italian armies were no more than a match for the Austro- 
Hungarian army; and in any case they had to attack on a very nar- 
row front where no decisive victory could be obtained. 

In home affairs the second year of the war saw the first effort 
to mobilize German resources for a serious war. No preparations 
had been made for this, and the inspiration of the program came 
from Walther Rathenau, a businessman who convinced Bethmann 
and the high command of the need for an economic plan in the win- 
ter of 1914. I t  may be said without exaggeration that Rathenau 
alone made it  possible for Germany to wage war for four years. 
Politically, too, the second year of the war saw the beginning of an 
effort to think in war terms. The conquest of Belgium shifted Ger- 
many's interests, as it were, west. Throughout the war Germans of 
every party, including the Social Democrats, made the annexation 
of Belgium, in whole or in part, or a t  least German control of Bel- 
gium, an essential condition of peace. This was sometimes justified 
by strategic arguments, disguised as the need for security, some- 
times by arguments of economic union. The basic fact was that 
German plans of conquest had moved to the west and for a simple 
reason: Germany had become the greatest industrial power. The 
plans for extending German territory in the Baltic-the only 
plans with which the Prussian Junkers sympathized-were plans 
for the benefit of landowners; the plans for controlling south- 
eastern Europe! also of long standing, were the plans of German 
traders; both were eclipsed by the ambition of the German mag- 
nates of the Ruhr to control the industrial resources of Belgium 
and of northeastern France. Against these plans, there was a stir- 
ring of German liberal sentiment, some of it roused merely by the 
hope that Germany might make peace with the entente if it de- 
manded less territory in western Europe or was even content with 
territory in the east. But there T T ~ S  also a movement among a 
minority of the Social Democrats-against a war of conquest, and 
soon against any war at all. In Dkc. 1914 Karl Liebknecht, a left- 
wing Socialist, first voted against the 1%-ar credits; in 191 j some 
Social Democrats began to move against their party and to form 
an "independent" group, largely pacifist in tone. 

In 1916 Falkenhayn, still without a constructive strategy, at- 
tempted to "bleed the French white" by the prolonged battle of 
Verdun (Feb. 21-June) which exhausted the Germans alinost as 
much as it did the French. At the same time an attempt to break 
British naval power by direct assault failed at  t.he battle of Jutland 
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(May 31, 1916), the only serious engagement fought by the Ger- 
man High Seas fleet in the course of the war. I t  became clear that 
new men and new methods were necessary if Germany was to 
continue the war. The first decisive change came on Aug. 29,1916, 
when William I1 dismissed Falkenhayn and appointed Paul von 
Hindenburg chief of staff with Erich Ludendorff as his quarter- 
master general. Hindenburg, an elderly general who had achieved 
a spurious fame as the victor of Tannenberg, was merely a symbol 
of German resolve. Ludendorff, however, was a man who com- 
bined strategic daring with political ambition. He was determined 
to win the war and in order to do it  intended to establish the au- 
thority of the high command over the civil government of the 
Reich. 

T h e  Pol i t i ca l  Crisis of 1916-17.-The appointment of Hinden- 
burg and Ludendorff ushered in the political crisis of the German 
empire. Until then a semblance of Bismarck's constitution had 
been maintained. The high command had confined itself to mili- 
tary affairs, and Bethmann had still conducted policy. In Oct. 
1916 the Reicl~stag gave the signal for ending this system when it  
passed a motion, proposed by the Centre, that it had confidence in 
Bethmann, so long as he possessed the confidence of the high com- 
mand. Bethmann was a t  this time attempting to get tsarist Rus- 
sia out of the war and to prevent the United States from entering 
it. The resolution of the Reichstag made it impossible for him to 
resist the policy of the high command. In  Nov. 1916 Ludendorff 
cut across Bethmann's negotiations with Russia by insisting on the 
proclamation of an independent kingdom of Poland; this effec- 
tively estranged the Russians without bringing any serious Polish 
recruitment to the armies of the Central Powers. On Feb. I ,  1917, 
a crown council resolved, again against Bethmann's opinion, on 
unrestricted submarine warfare, in order to answer the British 
blockade by bringing Great Britain to its knees. Though this cam- 
paign had some success, i t  had the much graver failure that it 
brought the United States into the war. 

The spring of 1917 saw an explosion of war weariness in Ger- 
many. Ludendorff had taken over a difficult strategic situation 
and he had to plan for a defensive war, with dispiriting results, for 
the whole of 1917. The first Russian revolution (March 1917) 
encouraged left-wing sentiment in Germany, and on April ; Beth- 
mann once more promised a democratic reform of the Prussian 
franchise, though as usual the promise was not carried out. In July 
there folloned mutinies in the German navy which was confined to 
its base at  Kiel. Hitherto the attacks on the war had come from 
the Independent Social Democrats and from the Spartacists. as the 
revolutionary followers of Liebknecht were coming to be called. 
But in the spring of 1917 Matthias Erzberger, leader of the Centre, 
visited Gen. Max Hoffmann, who had succeeded Ludendorff on the 
eastern front, and learned from him that the war mas lost. Erz- 
berger returned to Berlin, determined to secure for the Centre the 
position of leading anti-war party; after all it was the only party 
that could survive any change of regime. On July 6 he launched 
an attack on Bethmann accusing him of advocating a policy of con- 
quest and demanding the enunciation of defensive peace terms. 
Ludendorff had long regarded Bethmann as weak and too pacific 
but he none the less welcomed this attack by Erzberger as a way of 
getting a chancellor more to his taste. Thus Erzberger and the 
high command worked hand-in-hand, though for exactly opposite 
ends. The politicians meant to get rid of Bethmann with Luden- 
dorff's assistance, and then to control Ludendorff by calling in 
Bulow as chancellor. For Bulow, as a result of his clash with the 
conservatives in 1909, had an undeserved reputation as a liberal. 
His parting words to the conservatives had been: "We shall meet 
again at  Phihppi." Both Bulow and the Reichstag politicians 
thought that Philippi had now come. This grotesque scheme fa~led 
at the first hurdle. William 11, with the humiliation of the Daily 
Telegraph affair still rankling, refused to hear Bulow's name men- 
tioned, and Ludendorff then nominated out of hand Georg hlichae- 
lis, an unknown official who had acted competently as Prussian 
food controller. Thus ended the great crisis that was to give Ger- 
many parliamentary government with the backing of the high 
command. 

The Reichstag had to be given some satisfaction. Having failed 

to make a chancellor, the politicians were allowed to make a policy. 
The "peace resolution" of July 19 was a string of innocuous 
phrases, expressing Germany's will to peace, but without a clear 
renunciation of indemnities or annexations. Most of the politi- 
cians who supported it, including Erzberger himself, were still in 
favour of annexing Belgium and part of northeastern France. The 
peace resolution was, a t  best, a gesture of good will in answer to  
Pres. Woodrow Wilson's advocacy of the Fourteen Points. Later 
in the year the Reichstag received a further acknowledgment from 
the high command. Ludendorff admitted that Michaelis had 
proved incompetent as chancellor and ordered him out of office 
(Nov. 2 ,  1917). Georg, count von Hertling, his successor, was 
75 years of age and had been prime minister of Bavaria. Ap- 
pointed principally to please the Centre, he was the only Roman 
Catholic to be chancellor of Bismarck's empire. As a further in- 
nocuous concession, Friedrich von Payer, leader of the Progres- 
sives, became vice-chancellor. Neither Hertling nor Payer had 
any influence on policy, which was determined by the high com- 
mand. Only Richard von Kuhlmann, the secretary of state, tried 
to assert some civilian control but he too was ordered out of office 
by the high command when he ventured to suggest in the Reichstag 
that a peace based on complete victory was no longer possible. 

Las t  Y e a r  of t h e  Empire.-Bismarck's Reich was to  have a 
last year of illusory success before defeat. I n  1917 Ludendorff met 
and routed the Allied offensives on the western front. More im- 
portant, the Russian forces on the eastern front fell to pieces, par- 
ticularly after the failure of Alexander Kerensky's offensive (July 
1917) and the Bolshevik revolution in Nov. 1917. The Bolsheviks 
believed that they could cause revolution also among the German 
workers by offering a peace "without indemnities or annexations." 
Hence they negotiated with the German high command a t  Brest- 
Litovsk. The Bolshevik calculation proved false. Though Ger- 
many was s ~ i ~ e p t  by a wave of strikes in Jan. 1918, these sprang 
simply from grievances against the hard domestic conditions, and 
in any case they collapsed without producing any political result. 
The German working class, through the mouths of the Social 
Democrats, had announced that they were fighting a war of defense 
against tsardom; but they continued to fight when tsardom had 
disappeared. On March 3, 1918, the Bolsheviks had to sign the 
peace treaty of Brest-Litovsk. by which Russia lost j6,ooo,ooo 
inhabitants, 79% of its iron and 89% of its coal production. This 
annexionist treaty was not opposed by the pdrties that had voted 
for the "peace resolution." The Centre and the Progressives voted 
for the treaty, the bulk of the Social Democrats abstained and only 
the Independent minority of Social Democrats voted against. 
When it came to the treaty of Bucharest with Rumania (May 7, 
I g18), which made Germany the economic master of the country, 
the majority of the Social Democrats actually voted for the treaty. 
Thus, for a few brief months, Germany achieved the dream of 
,Uitteleuropa, with all Europe east of the Rhine under its economic 
domination. 

The decisive battle had, however, still to be fought in the west. 
On March 21, 1918, Ludendorff launched the "emperor's battle" 
(much against the emperor's wish). On April 9 he won a battle 
against the British and at  the end of May against the French. 
Decision eluded him. On July 18 the French struck back, and on 
Aug. 8-the black day of the German army-the British broke 
through. Ludendorff remained confident that he could fight a 
defensive war. At the end of September Bulgaria collapsed and 
the collapse of Austria-Hungary was near. On Sept. 29 Ludendorff 
lost his nerve and declared that an immediate armistice was neces- 
sary. Further, to make the approach to the Allies easy, he ordered 
that Germany should become a constitutional monarchy overnight. 
Max, prince of Baden, who had long enjoyed a happy reputation 
as a liberal and an international conciliator, became chancellor 
(Oct. 3). The same day the political leaders were told by Luden- 
dorff's representatives that the war had been lost. Ludendorff had 
never studied the Fourteen Points; and when he understood their 
impiications he wished to continue the war. He was overruled and 
resigned on Oct. 26. Hindenburg remained at  the head of the 
general staff with Wilhelm Groener as quartermaster general. 

T h e  Revolution.- The change to constitutional monarchy had 
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been carried through peacefully, a t  the order of the high command. 
At the end of October the Reiclzstag resolved that the chancellor 
must henceforth possess the confidence of the Reichstag and this 
resolution was approved by the emperor. But the German people 
were now growing impatient. On Nov. 3 mutiny broke out in the 
fleet a t  Kiel and revolt soon spread to Berlin. On Nov. 9 Lieb- 
knecht, the Spartacist leader, prepared to proclaim a Soviet re- 
public. Prince Max's cabinet tried to counter this by proclaiming 
the abdication of the emperor. When this failed, Philipp Scheide- 
mann, one of the two Social Democrats in the cabinet, proclaimed 
the republic in order to anticipate Liebknecht, much to the fury 
of Friedrich Ebert, his colleague. Prince Max handed over his 
office to Ebert, who thus became for 24 hours the last imperial 
chancellor. fileanwhile at  Spa, the seat of the high command, 
where W~lliam I1 had taken refuge, the emperor tried to defend 
his position. He was told by Wilhelm Groener that the army 
would not support him and on Nov. 9 fled to Holland. Thus the 
Social Democrats and the high command, much against their will, 
combined to create the German republic. On Nov. 10 the workers' 
and soldiers' councils of Berlin, which had been set up in imitation 
of the Russian soviets, gave a revolutionary blessing to Ebert's 
regime; it  was more important for him that the high command 
blessed it  a t  the same time. (See  also WORLD WAR I.) I t  re- 
mained to establish a government for the state. 

Ebert, last imperial chancellor, became chairman of the Council 
of Peoples' Commissars, a body dominated by Majority Socialists 
who were opposed to revolution. His first act was to strike a bar- 
gain with the high command; Hindenburg would retain his com- 
mand, and Ebert would resist the revolution. This had alriady lost 
its mass appeal with the signature of the armistice (Nov. 11). 
On Dec. 19 Ebert persuaded the Congress of Soldiers' and Workers" 
Councils to fix elections for the constituent assembly for Jan. 19, 
1919. On Dec. 23 revolutionary sailors answered by occupying the 
chancellery and taking Ebert prisoner. H e  was rescued on Dec. 24 
by troops from the Potsdam garrison. On Dec. 29 the three Inde- 
pendent Socialists resigned from the government in protest against 
Ebert's counterrevolutionary policy; this left him with a free 
hand. Gustav Noske, another Majority Socialist, organized a 
volunteer corps with which to defeat the revolution. He said: 
"Someone must play the bloodhound; I am not afraid of the re- 
sponsibility." 

On Jan. 4, 1919, Robert Emil Eichhorn, an Independent Social- 
ist and police president of Berlin was dismissed. Mass demonstra- 
tions of protest followed, but the government was not overthrown. 
On Jan. 11 Noske's Volunteers entered Berlin. Heavy street fight- 
ing took place, which ended with Noske's victory on Jan. I j. The 
same evening the two Spartacist leaders Karl Liebknecht and Rosa 
Luxemburg were arrested and murdered by Volunteer officers. 
Elections for the national assembly were duly held on Jan. 19. 
The social revolution had been defeated and the way was clear 
for  a democratic republic to preserve the economic order and the 
military values of imperial Germany. Ebert and Hindenburg, the 
two presidents of the Weimar republic, were also the partners 
who brought i t  into existence. (A. J. P. T.) 

THE GERMAN REPUBLIC 

The Weimar Constitution.- The national assembly met at 
Weimar on Feb. 6, 1919, and listened to an opening speech by 
Friedrich Ebert in which he underlined the breach with the past 
and urged the Allies not to cripple the young republic by the 
demands imposed on it. On Feb. 11 the assembly elected Ebert 
as president of the Reich, and on the following day Philipp 
Scheidemann formed a ministry which contained representatives 
of the Centre and of the Democrats, besides members of Scheide- 
mann's own party, the Social Democrats. This was the so-called 
Weimar coalition. 

The principal task of the assembly was to provide a new con- 
stitution for Germany. After several months' discussion, this was 
promulgated on Aug. 11, 1919. The government's draft mas 
drawn up by Hugo Preuss, one of the leaders of the Democratic 
party. Preuss, however, was not able to secure the unitary Reich 
he favoured, in which Prussia would have been broken up and 

the old states (Liinder) abolished in favour of a new division of 
the country by provinces. The republic, like the empire it re- 
placed, n7as to have a federal basis. The powers of the Reich, 
ho~vever, were considerably strengthened and it  was now given 
overriding control of all taxation. National laws were to be su- 
perior to the laws of the states, and the Reich government was 
given the power to supervise their enforcement by the local au- 
thorities. Under the republic there were I 7 Lander in all, ranging 
from Prussia with a population (in 192j) of 38,000,ooo and 
Bavaria with 7,000,000 to Schaumburg-Lippe with 48,000. The 
only new Land was that of Thuringia. formed in 1919 from the 
amalgamation of seven small principalities. 

The Lander continued to be represented in the Reiclzsrat, which 
replaced the imperial Bz~ndesrat,  but the new chamber's powers 
were much reduced and it took a subordinate place under the 
Reichstag, to which alone the government mas made responsible. 
All men and women over the age of zo were to have the right to 
vote for the Reichstag, and the elections were to be conducted on 
the basis of proportional representation. Under this system no 
party ever succeeded in securing a clear majority and the govern- 
ments of the republic from beginning to end were coalitions. Pro- 
portional representation had the further consequences of excluding 
independent members, encouraging the formation of numerous 
political parties and increasing the power of the party machines. 
In addition to the democratic franchise, provision was also made 
for popular initiative in legislation and for a referendum. 

As a counterweight to the Reiclzstag, Preuss persuaded the as- 
sembly to endow the president as the chief executive with strong 
powers. He was to be elected independently of the Reichstag by 
the nation itself, was to hold office for seven years and was to be 
eligible for re-election. He mas given the power to make alliances 
and treaties; he was the supreme commander of the armed forces, 
with the right to appoint and remove all officers; he could dis- 
solve the Reiclzstag and submit any law it had enacted to a referen- 
dum. Finally, under the famous article 48, he had the right to 
suspend the civil liberties guaranteed by the constitution in case 
of emergency and to take any measures required to restore public 
safety and order, if necessary with the help of the armed forces. 
These provisions reflect the insecurity, bordering on civil war, with 
which Germany was faced at  the time; they were to prove of 
great importance in the final stages of the history of the Weimar 
republic. Under the president, political responsibility was to rest 
with the chancellor. The government was made dependent upon 
the confidence of a majority of the Reichstag; with the withdrawal 
of this confidence the government had to resign. 

The Ilieimar constitution has been subjected to considerable 
criticism, notably for the system of proportional representation 
which it introduced and the large powers it conferred on the presi- 
dent. For the first time in German history, however, i t  provided 
a firm foundation for democratic development. The fact that 
within 14 years this ended in a dictatorship was due far more to 
the course of events and to the character of social forces in Ger- 
many than to constitutional defects. 

The German Reich, as it was re-established in 1919, was a demo- 
cratic but not a socialist republic. A number of measures for the 
socialization of certain parts of the national economy (e.g., the 
coal, electrical and potash industries) were introduced but proved 
ineffectual. German industry continued to be marked by cartels 
and other combines of a monopolistic character, control of nhich 
was increasingly concentrated in the hands of a small number of 
men. The fact that, after the hopes aroused in 1918-19, no far- 
reaching plan for securing public control over industry or for 
breaking up the big landed estates was carried through had two 
consequences. Although the German working class undoubtedly 
improved its political and economic status under the republic, a 
considerable section was embittered by the failure to effect a dras- 
tic reform of the social and economic system. This Tyas to provide 
the left-wing opposition (the Independent Socialists and the 
Communists) with strong working-class support which weakened 
both the Social Democratic party and the republic. Secondly, 
economic power was left in the hands of classes who were either 
irreconcilable opponents of the republic from the beginning, or 
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equivocal supporters with a preference for authoritarian forms 
of government. 

The position of the trade unions, the eight-hour day and the 
right of collective bargaining were safeguarded under the republic, 
but the attempt to extend democracy to the industrial sphere met 
with powerful opposition from the industrialists. A system of 
works councils set up early in 1920 enabled the workers in each 
factory to elect representatives to share in the control of manage- 
ment. This experiment, however, soon disappointed the hopes 
entertained of it, largely because of the stubborn resistance of the 
employers. The attempt to establish an economic parliament 
(Reichswirtschaftsrat), with equal representation for employers 
and workers proved equally disappointing. 

T h e  T r e a t y  of Versail1es.-Apart from drafting the constitu- 
tion, the urgent task for the assembly and the new government 
was to conclude peace. The government's instructions to the Ger- 
man peace delegation which went to Versailles at the end of April 
191 9 show how wide was the gap between German and Allied opin- 
ion. In German eyes the break with the past was complete, and 
the Wilsonian program of self-determination and equality of 
rights as set out in the Fourteen Points was binding on both sides. 
The fact that the Allied powers refused to permit negotiations 
and the character of the terms presented on May 7 provoked bit- 
ter indignation throughout all classes in Germany. 

Germany was called on to cede Alsace-Lorraine to France; 
Upper Silesia, most of Poznan and the so-called West Prussia to 
Poland; north Schleswig to Denmark, and three small frontier 
districts to Belgium. Danzig was to become a free city, inde- 
pendent of Germany; East Prussia was separated from the rest 
of the Reich by Polish Pomorze, and Memel was handed over 
to Lithuania. In  Europe alone (without counting the German 
colonies, all of which had to be handed over to the Allies) Germany 
lost about 27,188 sq.mi. of territory, with a total population of 
over 7,000,000. The union of Austria with the Reich, which was 
desired by both countries, would have compensated for these 
losses, but was expressly forbidden by the treaty. 

The left bank of the Rhine was to  be occupied by Allied troops 
from 5 to 15 years to ensure the execution of the treaty's terms. 
The left bank, and the right bank to a depth of 50 km., were to 
be permanently demilitarized. I n  addition to the big industrial 
area of Upper Silesia which was to  go to Poland, Germany was to 
lose the rich coal fields of the Saar for 15 years. At the end of 
this period a plebiscite was to be held. Until then the Saar was to 
be governed by the League of Nations and its coal mines by 
France. 

The Allies could not agree on a figure for reparations. A de- 
cision was deferred until 1921, but the Germans were to make a 
provisional payment of 20,000,000,000 M. in gold as well as de- 
liveries in kind. Prewar commercial agreements with foreign 
countries were cancelled; German foreign financial holdings were 
confiscated and the German merchant marine reduced to less than 
one-tenth of its prewar size. At the same time the Allies were 
to enjoy most-favoured-nation rights in the German market for 
five years. 

Measures for the demilitarization of Germany accompanied the 
territorial and economic demands. The German army was to be 
limited to ~oo,ooo officers and men; conscription was forbidden; 
the German general staff was to be dissolved; great quantities 
of war material were to be handed over, and the future manufac- 
ture of munitions rigidly curtailed. German naval forces were 
to be reduced to a similar scale, while the possession of military 
aircraft was forbidden. Inter-Allied control commissions were set 
up with wide rights of supervision to make sure that the dis- 
armament clauses were carried out. A list of those accused of vio- 
lating the l a m  and customs of war was to be prepared, and those 
named were to be handed over to the Allies for trial. Finally, 
as justification for their claims to reparations, the Allies inserted 
the famous war-guilt clause, article 231: 

The Allied governments affirm and Germany accepts the responsibility 
of Germany and her allies for causing all the loss and damage to which 
the Allied governments and their nationals have been subjected as a con- 
sequence of the war imposed upon them by the aggression of Germany 
and her allies. 

All the German parties united in a solemn protest against these . 
terms when the national assembly met in Berlin in the middle of 
May. The Allies were declared to have flagrantly violated the 
principles of a just peace proclaimed by Wilson, while the belief 
that Germany had been tricked into signing the armistice was 
widespread. The only concession of importance the German dele- 
gation was able to secure was the promise of a plebiscite in Upper 
Silesia. In  June the Allies presented an ultimatum, and the Ger- 
man government had to face the alternatives of signing the peace 
treaty or submitting to  an invasion of their country. A strong 
section of opinion in the army and in the parties of the right was 
in favour of rejection, whatever the consequences. The Centre 
and the Social Democrats, although sharing the indignation a t  the 
terms proposed, believed that rejection would mean economic 
ruin and the possible dismemberment of the Reich. Scheidemann, 
who was personally opposed to acceptance, resigned when his 
cabinet was unable to  agree, and his place as chancellor was taken 
by Gustav Bauer formed an administration supported by the 
Social Democrats and the Centre, but without the Democrats, 
most of whom joined the Nationalists (Deutschnationale Volks- 
partei) and the People's party (Deutsche Volkspartei) in opposi- 
tion. On June 23 a majority of the assembly, persuaded that 
there was no alternative, voted in favour of acceptance, and the 
treaty was signed a t  Versailles on June 28. 

The Allies' insistence that the republic should accept a peace 
settlement universally regarded in Germany as unjust and humili- 
ating contributed powerfully to weaken the new regime. The 
republic never succeeded in breaking its association with the 
capitulation of 1918 and the signature of the peace treaty in 1919. 
For neither of these could the republic's leaders justly be held 
responsible, but the legend that the German army had never been 
defeated but was stabbed in the back by the Republicans, the 
Socialists and the Jews, "the November criminals," was assidu- 
ously repeated by the enemies of the republic and, in the mood 
of resentment created by the treaty, was readily accepted by many 
Germans. The Republican leaders, to  whose sense of responsibility 
the nation owed the preservation of its unity and the avoidance 
of Far worse disasters in the critical year which followed the 
request for an armistice, had to endure a campaign of vilification 
which represented them as traitors to  the fatherland. From the 
ill-omened circumstances of its birth the republic was never able 
to  set itself free. 

T h e  Years  of Crisis, 1920-23.-The Weimar coalition of Social 
Democrats, Centre and Democrats, which had been the basis of 
Scheidemann's ministry (February-June 1919) was re-established 
by Bauer when the Democrats joined his government in Oct. 1919 
and maintained by Hermann Miiller (also a Social Democrat) 
when he took Bauer's place as chancellor a t  the end of March 1920. 
The  elections of June 6, 1920, however, showed a marked swing 
against the parties most closely identified with the republic. The  
Social Democrats' vote fell from 11,5og,1oo to 6,104,400 and the 
Democrats' from 5,641,800 to 2,333,700. The  Roman Catholic 
parties, that is the Centre and the Bavarian People's party, had 
common lists a t  the election of Jan. 19, 1919, when they collected 
5,980,200 votes; on June 6, going to the polls separately, the Cen- 
tre obtained 3,845,000 votes and the Bavarian party 1,238,600. 
The opposition parties, the Nationalists and the People's party 
on the right, the Independent Socialists on the left, all showed 
heavy gains. This marked the end of the period during which 
the Social Democrats had been the dominant party in the republic. 
At the end of June 1920 the Weimar coalition was replaced by a 
new combination under Konstantin Fehrenbach (Centre), repre- 
senting the Centre, the Democrats and for the first time the Peo- 
ple's party. The inclusion of the People's party, which had raised 
its votes a t  the elections from 1,345,600 to 3,919,400, was due 
to  the willingness of its left wing, led by Gustav Stresemann, t o  
co-operate in the development of the republic on the pattern of 
a bourgeois and capitalist democracy. 

Fehrenbach's ministry lasted until May 1921, when i t  resigned 
over the issue of reparations and was replaced by a restored Wei- 
mar coalition (Social Democrats, Centre and Democrats) under 
Joseph Wirth (Centre). This remained in office until Nov. 1922. 
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Throughout the period German politics continued to be domi- 

nated by the legacy of the lost war. Relations with France re- 
mained bad. Even before the occupation of the Ruhr in 1923, the 
French t~vice marched troops into German cities on the grounds 
that Germany was not carrying out its obligations under the treaty. 
French attempts to develop a separatist movement in the Rhine- 
land failed but strengthened German impressions of an inflexible 
hostility and determination to break up the Reich on the part of 
France. 

The plebiscite held in Upper Silesia on March 20, 1921 resulted 
in a majority for remaining with Germany. Disregarding the 
treaty provisions for the partition of the area according to the 
wishes of the inhabitants expressed by communes, Germany 
claimed that the ~vhole territory should remain German. The 
Poles retaliated by organizing an armed revolt and attempting a 
seizure by force. A division of opinion among the Allies. with 
France supporting the Poles, led to the dispute's being referred to 
the League of Nations. The league's award, published on Oct. 20, 
1921, divided the province, giving two-thirds of the territory to 
Germany, but leaving the coal mines, the principal industrial areas 
and a considerable German minority on the Polish side of the 
frontier. The decision was hotly resented in Germany. 

Shortly after the Silesian plebiscite, on April 27, 1921, the 
Allied reparation commission fixed the total to be paid by Ger- 
many a t  132,ooa,ooo,ooo gold Marks. Regarding this as far in 
excess of the country's capacity to pay, the Fehrenbach govern- 
ment at  once resigned (May 4). The Allies retorted with an ulti- 
matum calling on Germany to announce its unconditional accept- 
ance of the figure within six days, under threat of the occupation 
of the Ruhr. The German leaders were faced with the same 
dilemma as in June 1919. The Nationalists again took the easy 
way out by demanding the rejection of the Allies' demand. The 
Social Democrats and the Centre, impressed by the danger of 
seeing more of Germany occupied and possibly separated from 
the Reich, were joined by the Democrats in a renewal of the 
Weimar coalition, and Wirth, the new chancellor, secured a re- 
luctant vote from the Reichstag in favour of accepting. Once 
again the Republican parties had been saddled mith the responsi- 
bility for carrying out decisions forced on a resentful country by 
the Allies. 

The  German government, however, found i t  impossible to pay 
the sums required on time. The bad economic and financial 
situation in the country led to frequent delays, culminating in 
July 1922 with the request for a moratorium on cash payments 
until the end of 1924. This request brought to light a sharp di- 
vergence between the Allies which led the French to proceed to 
the occupation of the Ruhr in Jan. 1923 on the pretext of a tech- 
nical default by Germany in its deliveries of timber. 

The Rapallo Treaty.-One may of breaking the hostile ring 
with which the Germans felt themselves encircled was to make 
common cause with the other outcast among the European na- 
tions, the Soviet Union. This idea was attractive not only to many 
on the left, but to some on the right, who believed that another 
war with France was inevitable and were looking for allies. Eco- 
nomic negotiations with Russia in 1921 proved successful and 
support for  a rapprockeme?zt between the two countries came 
from Gen. Hans von Seeckt, the commander in chief of the army. 
Wirth and his foreign minister, JJ7alther Rathenau, were both dis- 
illusioned by the difficulties of trying to co-operate with the mest- 
ern powers and were won over to the easterners' point of view. 
On April 16, 1922, a treaty of friendship was signed between 
Germany and Russia at  Rapallo, establishing normal relations be- 
tween the two countries, waiving reparations claims by both sides 
and promising the expansion of Russo-German trade. The treaty 
was ~ ~ i d e l y  acclaimed in Germany as a sign of national inde- 
pendence. The French and British were surprised and angry. No 
counteraction was taken, but Rapallo no doubt helped to harden 
French opinion for the trial of strength of 1923. The most 
important practical consequence was the conclusion of secret 
agreements between the German and Russian armies, which al- 
loned German officers and units to acquire experience ~vith the 
Red army and provided opportunities for experiments pith the 

design of forbidden weapons such as tanks and aircraft. 
Political Disturbances at Home.-At home, the successive gov- 

ernments had to deal ~ i t h  a situation in m-hich public order n a s  
still insecurely established and the republican regime challenged 
from both right and left. A workers' rising led by Communists 
took place in the Ruhr in the spring of 1920, and there was fierce 
fighting x i th  the army and with the volunteer Freikorps before it  
was suppressed at  the begicning of April. When miners in the 
Mansfeld district of central Germany took up arms against the 
police in RIarch 1921, the Communists called for a general strike 
without success; the miners' resistance was rapidly overcome and 
order restored. 

There was still widespread fear of a German revolution on the 
model of Russia's. Against this the powerful and moderate Social 
Democratic party and the trade union movement proved an effec- 
tive barrier. After the left ning of the Independent Socialists 
joined the Communists (Dec. 1920), the majority of the Inde- 
pendents drew closer to the Social Democrats and a union of the 
two parties was achieved in Sept. 1922. 

The greater danger to the republic came from the right. As 
early as March 1920, a coup d'ktat was attempted by Gen. Walther 
von Liitt~vitz, who commanded the troops in the Berlin area, and 
Wolfgang Kapp, an East Prussiai: official who had helped Tirpitz 
to found the ~vartime Fatherland Front. IVith the help of the Ehr- 
hardt brigade, one of the Freikorps formations, they assumed 
power in Berlin for a few days, while President Ebert and the 
government withdrew to Dresden. The Kapp Pzltsck honever 
failed to receive the support anticipated from the army or from 
the parties of the right (who regarded it as premature), and it 
was met by the solid resistance of the working class organizations, 
led by the trade unions, which called a highly successful general 
strike and forced Liittrritz and Kapp to abandon their attempt. 

Inside the Reicl~stag, the Nationalists kept up an unrestrained 
campaign against the republic and its leaders. But even the 
Xationalists were not sufficiently extreme for groups like the Ger- 
man Racial Freedom party in the north or Adolf Hitler's Na- 
tional Socialists in Munich, which combined anti-Semitism and 
antisocialism with open demands for the overthrow of the republic 
and an inflammatory nationalism. Closely linked with these 
groups were semimilitary organizations under a variety of names, 
drawing their membership largely from ex-servicemen (many of 
whom had served in the Freikorps after the war), and in close 
touch with officers in the regular army who provided them with 
arms and looked upon them as a reserve for the day when they 
would rise to destroy the republic and avenge the defeat of 1918. 
From this underworld of conspiracy, ~vhich was a breeding ground 
of the Nazi movement, were recruited gangs like the notorious 
Organization Co?zsul (founded by Capt. Hermann Ehrhardt), 
which carried out a series of political murders. Among their vic- 
tims mere Matthias Erzberger (Xug. 29, 1921), one of the leaders 
of the Centre party, who had signed the armistice, and Rathendu 
(June '24, 1922), the brilliant Jew who became foreign minister 
and was assassinated in broad daylight in the centre of Berlin. 
One of the most disturbing features mas the marked leniency shown 
by the courts toward political terrorism when practised by the 
right, 

The stronghold of these counterrevolutionary forces was 
Bavaria. The most powerful party in  south Germany, the Catholic 
Bavarian People's party, made no secret of its antirepublican and 
particularist views or its sympathy with proposals to restore the 
\$'ittelsbach monarchy in Bavaria. Relations between the state 
government in Munich and the Reich government in Berlin were 
continually strained by the refusal of the Bavarian authorities 
to proceed against the extremist organizations which found shelter 
in their territory, including Hitler's Kational Socialists who 
throughout the 1920s were predominantly a Bavarian movement. 

The Rulzr and I?~jlation.-During these immediate postwar 
years the value of the Mark steadily deteriorated. This mas due 
to a number of factors, among them reparation payments, the flight 
of German capital abroad, the obstacles to the revival of German 
foreign trade and a consequent adverse balance of payments. 
Faced mith budgetary deficits, the German government follon ed a 
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practice already begun during the war, that of issuing more 
money to meet its expenses. The result was a runaway inflation 
more severe than in any other part of postwar Europe. This 
process was well under way in 19 22, during 17 hich the value of the 
Mark in terms of the dollar (pre-1914 relation: $I =4.20 11.) fell 
from 162 &I. to over 7,000 M. The culmination of the inflation, 
however, came in 1923, the year which also saw the climax in the 
protracted crisis of internal disorder and disunity. 

The occupation of the Ruhr by French troops in Jan. 1923 soon 
led to what was virtually a state of undeclared war between the 
French and the Germans in the Rhineland. The government 
formed by Wilhelm Cuno (Centre, People's party and Democrats) 
which succeeded that of Wirth in Nov. 1922, ordered passive re- 
sistance to French and Belgian attempts to get the mines and fac- 
tories working and a ban on all reparation deliveries. The occu- 
pation forces retorted with mass arrests, deportations and an 
economic blockade which cut off not only the Ruhr but the greater 
part of the occupied Rhineland from the rest of Germany. This 
was a most serious blow to the German economy in view of the 
economic dependence of the rest of the country on the west, 
especially after the loss of Upper Silesia. On the German side 
there was resort to sabotage and guerrilla warfare, and for a time 
the army high command believed that the situation in the Ruhr 
might lead to open war, a view which led them to encourage the 
clandestine recruitment of irregular forces to form a Black Reichs- 
wehr. 

The blockade enforced by  the French dislocated the whole eco- 
nomic life of the country and gave the final touch to the de- 
preciation of the currency. The Mark fell to 160,000 to the 
dollar on July I ;  242.000,ooo to the dollar on Oct. I ;  and 4,200,- 
ooo.ooo ooo to the dollar on Nov. 20, 1923. The price of a single 
copy of a newspaper, to take one instance, rose to 200,000,000,- 
ooo M. Barter replaced other commercial dealings, food riots 
broke out, and despair seized hold of large sections of the popu- 
lation. The heaviest losers were the middle classes and pension- 
ers, who saw their savings completely wiped out; the drop in 
real wages however hit the working classes hard. On the other 
hand, many businessmen and industrialists made large profits 
and bought up bankrupt enterprises; speculation was rife, and 
everyone with debts to pay off, such as farmers and landowners 
with mortgages on their land, gained immensely. 

Threats of Disintegration and Civil T.liar.-The extremist parties 
hastened to exploit a situation which undermined the authority 
of the state and destroyed social cohesion. A separatist move- 
ment in the Rhineland was supported by the French; in Saxony 
and Thuringia the Communists joined the local Social Democrats 
in the Land governments with the intention of carrying out a 
seizure of power in the Reich (Oct. 1923) and in Hamburg a Com- 
munist-led rising occurred on Oct. 23. At the same time the 
Land government in Bavaria openly defied the orders of the Reich 
government in Berlin. A coup aimed at  the restoration of the 
Wittelsbach monarchy and even at  the separation of Bavaria from 
the Reich appeared imminent, while Hitler and the small National 
Socialist movement were active in urging the Munich authorities 
to stage a march on Berlin, in imitation of Benito blussolini's 
march on Rome the previous year, and to carry out a national 
revolution against the republic. 

In  August the Cuno government had been forced to resign in 
face of a Social Democratic demand for a stronger policy to save 
the country from the threat of civil war and disintegration. A 
new ministry lyas formed by Gustav Stresemann with the support 
of the People's party, the Centre, the Democrats and (until 
November) of the Social Democrats. The problems confronting 
them were overwhelming, but Stresemann proved equal to them. 
On Sept. 26 he announced the courageous decision to call off the 
campaign of passive resistance in the Rhineland. This exposed 
him to violent attacks from the right, but he held to his course 
ordering the immediate resumption of work in the occupied areas 
and the lifting of the ban on reparation deliveries. A state of 
emergency was decla~ed under article 48 of the constitution; the 
army was used to suppress the danger of a Communist coup in 
Saxony and Thuringia, the Hamburg rising was put down by the 

police, and the Reich government threatened drastic action if the  
Bavarian authorities did not fall into line. I n  a last effort to force 
the hand of the Bavarian government, Hitler attempted to stage a 
Putsch in Rlunich on Nov. 8-9 without success; the Munich au- 
thorities were glad enough to suppress the Nazis and make their 
peace with Berlin. 

T o w a r d  Stabilization.-Having mastered the threat of civil 
war, Stresemann turned to face the problem of the Mark. A new 
currency, the Rentenmark, was introduced on Nov. 20, 1923, in 
strictly limited quantities and cover provided by a mortgage on 
the entire industrial and agricultural resources of the country. 
The process of stabilization was painful but was pushed through 
with determination by Hjalmar Schacht, who was appointed cur- 
rency commissioner on Nov. 12, 1923, and president of the Reichs- 
bank on Dec. 22, 1923. 

The drastic action taken by Stresemann to end the crisis proved 
successful, but his critics on the left and right combined to de- 
feat a vote of confidence on Nov. 23, and he promptly resigned. 
H e  was succeeded by Wilhelm Marx (Centre), Stresemann him- 
self retaining the key post of foreign minister. I n  Feb. 1924 Marx 
felt secure enough to end the state of emergency, and Stre- cemann 
began the negotiakions with the Allies which led to the Dawes plan. 

The Dawes Plan.--The Ruhr was still occupied by the French. 
and the question of reparations remained unsettled. Thanks to 
the efforts of the British and U.S. governments, however, a com- 
mittee of experts, presided over by a U.S. financier, Charles G. 
Dawes, was appointed in Jan. 1924 to survey the problem and 
make recommendations. On April 9 they produced their report, 
known as the Dawes plan (see REPARATIONS) which was accepted 
by the Allies and by Germany on Aug. 16, 1924. N O attempt was 
made to determine the total amount to be paid by  Germany, but 
definite proposals were made for the resumption of payments on 
a scale beginning a t  ~,ooo,ooo,ooo gold Marks in  the first year and 
rising to 2,500,000,000 in 1928 and subsequent years. Detailed 
arrangements were made for raising and transferring these sums, 
under foreign supervision, while a foreign loan of 8oo,ooo,ooo RM. 
was secured to help the German government. 

These proposals led to further bitter attacks on Stresemantl's 
foreign policy of "fulfilment" from the German right. But, de- 
spite the success of the extremist parties a t  elections held in  
May 1924, blarx succeeded in finding a majority for the legislation 
embodying the Dawes proposals, and in return Stresemann secured 
the withdrawal of the French troops from the Ruhr. 

On Aug. 30, 1924, the Reichsbank was made independent of the 
government and introduced the new Reichsmark currency with the  
exchange rate of I RM. = ~,oo~,ooo,ooo,ooo M. 

The year 1925 saw further progress toward stabilization. In 
Feb. 1925 President Ebert died, and Field Marshal Paul von 
Hindenburg was elected in his place. The election of Hindenburg, 
a monarchist and the candidate of the right, was opposed by the 
republican parties of the Weimar coalition and aroused consider- 
able concern abroad. But, to the general surprise, Hindenburg, by  
his loyalty to the constitution during his first five years of office, 
in fact strengthened the republic and did something to reconcile 
the more moderate members of the monarchist right to  the regime. 

Locarno Pact.-In foreign policy, helped by the more con- 
ciliatory attitude of Edouard Herriot and Aristide Briand i n  
France, Stresemann followed the Dawes agreement by the con- 
clusion of the treaties of Locarno ( q . ~ . )  on Oct. 16, 1925. By 
this, Germany reaffirmed its renunciation of Alsace-Lorraine and 
undertook not to attempt any alteration of its frontiers with 
France and Belgium by force. The inviolability of these frontiers 
was guaranteed by the signatory powers, which included Great 
Britain and Italy. The treaties of Locarno were followed by the 
Allies' evacuation of the first (Cologne) zone of the occupied 
Rhineland, a withdrawal completed on Jan. 30, 1926, and by Ger- 
many's entry into the League of Nations with a permanent seat 
on the council in Sept. 1926. 

The Locarno pact was regarded with grave suspicion by the  
Russians who feared that Germany might join the western pon7ers 
in an anti-Soviet bloc. To reassure them, Stresemann signed a new 
Russo-German treaty in Berlin on April 24, 1926, confirming and 
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extending the friendly relations established a t  Rapallo. Unlike 
Stresemann's agreements with the western powers, the treaty of 
Berlin received the unanimous approval of the German parties, 
including those of the right. A series of commercial treaties, 
completed in these years, began to restore German foreign trade. 
At the end of Jan. 1927, the Allied military control commission 
was withdrawn and, urged on by Stresemann, the League of Na- 
tions began to examine the problem of general disarmament. 
When the Kellogg-Briand pact to outlaw war was proposed, the 
German foreign minister accepted a n  invitation to  go to Paris 
for the ceremony of signature, and was warmly received in the 
French capital (Aug. 27, 1928). I n  the five years since the crisis 
of 1923 Germany had thus made considerable progress toward 
regaining a position in Europe corresponding to i ts  size and im- 
portance. This was almost entirely due to Stresemann. 

Fonowing the Dawes plan and the treaties of Locarno, large 
foreign investments were made in Germany, mostly in  the form 
of short-term loans. As a result, the period from 1925 to the 
end of 1928 was one of remarkable prosperity in  Germany. 
Private industry, the states, the municipalities and the churches, 
as well as the Reich, used these foreign loans to finance lavish 
expenditure. German industry was re-equipped, large public 
works undertaken; production boomed, unemployment was low 
and wages high; reparation payments were promptly met. 

Party Politics and the Elections of 1924 and 1928.-Through- 
out the years from 1924 to 1928 Germany was governed by a suc- 
cession of coalition cabinets based on the three bourgeois parties, 
the Centre, the Democrats and the People's party. From the 
end of 1923 to the end of 1924 the office of chancellor was held 
by Marx (Centre); from Jan. 1925 to May 1926 by Hans Luther, 
a former minister of finance; and from May 1926 to May 1928 
again by Marx. Elections were held twice in 1924, on May 4 
and on Dec. 7. On the first occasion, the effects of the crisis and 
inflation were reflected in the marked gains of the extremist 
parties: Nationalists from 4,249,100 (in 1920) to  5,696,500; 
the combined list of Nazis and other racist parties, 1,918,300; 
the Communists from 589,500 to 3,693,300. Democrats and the 
People's party lost heavily, but the Social Democrats and the 
Centre, supporting the republic, held their ground. I n  December 
the Nationalists registered further gains, obtaining 6,205,800 votes, 
but the Nazis and their allies lost I,OII,OOO votes, and the Com- 
munists fell back to 2,jo9,1oo. The republican parties regained 
many of the votes they had lost: Social Democrats 7,881,000 in- 
stead of 6,008,900 (May 1924) ; Democrats 1,919,800 instead of 
1,655,1oo; People's party 3,o49,1oo instead of 2,694,400; Centre 
4,118,goo instead of 3,914,400. 

Opposition, apart from that of the Communists and the extreme 
right, came principally from the Social Democrats and National- 
ists. The Social Democrats supported Stresemann's foreign policy 
and were loyal to the republic, but opposed the social and economic 
policies of governments which in their opinion were too much 
under the influence of industrial and business circles and too 
lenient toward the antirepublican forces on the right. The Na- 
tionalists, violently critical of Stresemann's foreign policy, were 
sharply divided in their attitude to the republic; representatives 
of the more moderate section were brought into their cabinets by 
both Luther and Marx, but were forced out again by the opposi- 
tion of the party's irreconcilables led by Alfred Hugenberg. 

In  1926 the question of compensation for the deposed princely 
houses excited prolonged controversy. A bill to provide generous 
compensation was challenged by the Social Democrats and Com- 
munists, who demanded a plebiscite. Over rq,ooo,ooo people 
voted in favour of expropriation without compensation, but this 
fell short of the majority required by the constitution and the 
compensation bill was passed by the Reichstag. Social Democratic 
criticism of the army administration and clandestine rearmament 
roused another storm in the same year. General von Seeckt, the 
commander in chief of the army was obliged to resign, but the 
independent position of the army in the state which Seeckt had 
re-established was not impaired, and President Hindenburg made 
it  plain that he would use all his influence to prevent civilian inter- 
ference. The following year, Marx's government was responsible 

for two of the major ach~evements of the Weimar re'public in 
social legislation, a comprehensive scheme of unemployment in- 
surance covering 16,000,000 people and the extension of state 
arbitration in  labour disputes. 

On May eo, 1928, the German people again went to  the polls. 
The most striking feature of the results was the gain made by the 
Social Democrats who received 9,151,100 votes. The Communists 
also gained support, receiving 3,263,400. This swing to the left 
was emphasized by the loss of votes by all the other big parties, 
including the Nationalists, whose vote fell to 4,38o,ooo, and by the 
N.S.D.A.P. (Nationalsozialistische Deutsche Arbeiterpartei)- 
the Nazis-who got no more than 809,800 votes. On June 28, 
1928, Hermann Muller, a Social Democrat. formed a cabinet in 
which the People's party, the Democrats and the Centre joined; 
Stresemann remained a t  the foreign ministry. 

The Young Plan.-The first tasks of the new government were 
to secure a. definitive settlement of the reparation question and 
the complete evacuation of the Rhineland. The question the 
nation most wanted to see answered was one on which the Dawes 
plan had nothing to say: the total amount Germany had to pay 
in reparations and the length of time over which payment was 
to be spread. On Feb. 11, 1929, a new committee of experts un- 
der the chairmanship of another American, Owen D. Young, set 
to work to produce a final plan. This time, the Germans them- 
selves were represented in the discussions. After nlonths of dif- 
ficult negotiations, an agreed report was produced on June 7 .  The 
plan was negotiated and accepted with certain modifications a t  
the two Hague conferences (Aug. 1929 and Jan. 1930) and came 
into force on Sept. I, 1930. Total reparations were fixed at  
121,000,000,000 RM., t o  be paid in  59 annuities, the present 
value of which was 39,000,000,000 RM. The foreign controls 
over German economic life established by the Dames plan were 
abolished, and the Bank of International Settlement was set up 
to handle the financial problems involved in transferring these 
amounts. 

Before the Young report was published the Nationalists had 
launched an even more violent campaign than at  the time of the 
Dawes plan against accepting it. Under the leadership of Alfred 
Hugenberg they joined forces with the Nazis in organizing a 
plebiscite in favour of a bill refusing all further obligations to pay 
reparations and declaring the chancellor and his ministers to  be 
punishable for treason if they accepted new financial commit- 
ments. I t  mas during this campaign that the Nazis, financed by 
the Nationalists and their friends among the industrialists, made 
their first appearance on the national political scene. The plebi- 
scite, however, failed completely, and a revolt against Hugenberg's 
leadership led to a break away from the Nationalist party under 
Gottfried Treviranus. Stresemann had secured from the Allies, 
at the same time that he accepted the Young plan, a promise to  
evacuate the whole of the Rhineland by June 1930. This was a 
decisive argument and the bills embodying the Young legislation 
were passed by the Reichstag in March 1930. By then Stresemann 
himself was dead (Oct. 3, 1929), worn out by the double strain of 
negotiating with the Allies and defending his policy against the 
attacks made on i t  by the right in Germany. Stresemann was 
the outstanding political figure of the Weimar republic and one t o  
whom the German nation owed a great debt. His place was taken 
by Julius Curtius and his policy continued by the Miiller govern- 
ment. 

The  End of the Republic.-On assuming office, Aliiller had 
spoken optimistically of the future and declared that the founda- 
tions of the republic were now firmly laid. The nation however 
was still divided. There was a sharp conflict of class interest be- 
tween capital and labour, while the hostility of the Conlmunists 
and of the Nationalists and Nazis to the republican regime was 
unconcealed. These weaknesses were clearly revealed in the 
second great economic crisis which the republic had now to face. 

The basis of German prosperity in the later 1920s was precari- 
ous. Germany's economic recovery was too dependent on foreign 
credits. When these dried up and the loans already made were 
called in, Germany was plunged into a slump which was more 
severe than that experienced by any other country. Signs of this 
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were already apparent a t  the beginning of 1929. With the crash 
on the New York stock exchange in Oct. 1929 and the beginning 
of the world depression, conditions in Germany rapidly went from 
bad to worse. Unemployment figures shot up; foreign trade was 
drastically curtailed; wages fell and the number of bankruptcies in- 
creased daily. The effects of the slump were felt by all sections 
of the community, by the farmers as much as by the urban popu- 
lation, by the shopkeeping, professional and white-collar classes 
as much as by the industrial workers. Nor were these effects 
limited to the economic field and to the hardship and insecurity 
suffered by millions who only a few years before had experienced 
the rigours of the inflation. The depression had immediate reper- 
cussions in the political field, undermining the foundations of the 
republic and producing a notable increase in the support for the 
extremist parties both on the left and on the right. Within two 
years the Nazis shot up to the first and the Communists to the third 
place among the German parties. I n  1933 Hitler tbld a Munich 
audience: "We are the result of the distress for which the others 
are responsible." The depression was the indispensable condition 
for the Nazis' rise to power. 

The immediate consequence of the slump was the breakup of 
the coalition government under Muller. Sharp differences of 
opinion divided the parties on the share of the burden to be borne 
by the different classes they represented. The particular issue in 
dispute was a proposal to cut unemployment benefit payments. 
To  this the Social Democrats were strongly opposed, and on 
March 27, 1930, the Muller cabinet resigned. 

Briining and Sch1eicher.-The man selected by Hindenburg to 
form the next government was Heinrich Briining, a 46-year-old 
member of the Centre party who had not previously held high 
office. His first concern was to pass the budget, but he was un- 
able to secure a majority in the Reichstag for his proposals. The 
conflict of sectional interests was sharpened by the deterioration 
in the country's economic situation. Briining's appeal to the 
Reichstag to rise above party differences and look at the problem 
from a national point of view was met by the rejection of an es- 
sential part of his fiscal program (July 16, 1930), the Social Demo- 
crats combining with the Communists, Nationalists and Nazis to 
make up the hostile majority. Faced with a parliamentary dead- 
lock, Briining resorted to the use of the president's emergency 
powers under article 48 to put his program into effect by decree 
(July 16, 1930) Such a possibility had been envisaged at the 
time of Briining's appointment to the chancellorship by the small 
group of men round the president, prominent among whom was 
Gen. Kurt von Schleicher, head of the ministerial office in the min- 
istry of defense, a man who exercised great influence behind the 
scenes and who was convinced that the crisis could not be over- 
come by the compromise measures of coalition government. It 
was Schleicher who had suggested Bruning to Hindenburg as  
chancellor, and Briining, although sincerely attached to parlia- 
mentary institutions. accepted the view that the economic situation 
called for the use of emergency methods. His action, which over- 
rode the principle of ministerial responsibility, was promptly 
challenged by the Social Democrats who succeeded in defeating 
the chancellor for the second time in the Reichstag. Briining at  
once took up the challenge and ordered the dissolution of the 
chamber, fixing the elections for Sept. 14, 1930. Both at  the time 
and subsequently, in the light of later events, Bruning's decision 
to resort to the methods of presidential government and to go over 
the head of the Reichstag has been the subject of much contro- 
versy. 

The results of the elections, held in an atmosphere of public dis- 
order for which the Nazis and Communists were chiefly responsi- 
ble, mere disconcerting. Bruning's appeal from the Reichstag to 
the nation failed. The impact of the depression on German so- 
ciety \?as reflected in the sensational rise of the Nazi vote from 
809.800 (1928) to 6.406.379 (or 18.3% of the total) and that 
of the Communists from 3,263,400 to 4,590,160 (13.1%). The 
Social Democrats remained the strongest party in the Reichsfag, 
obtaining 8,575.244 (24.5%) votes. The Centre party won 4,126,- 
900 (11.8%) votes. Hitler's party, campaigning on a platform of 
violent nationalism, antidemocratic and anti-Semitic radicalism, 

overnight moved from the position of ninth to that  of second party 
in the state. Hitler insisted that he meant to come to power by 
legal means, a plan from which he never diverged, but the methods 
of demagogic propaganda and organized violence with which his 
campaign had been conduct??, as well as the character of the 
brown-shirted Nazi storm troopers, were patently incompatible 
with the continuation of parliamentary democracy. I n  the cir- 
cumstances of the early 193os, however, this acted as an attraction 
for all those who for the most varied reasons were in revolt against 
the system by which Germany had been governed since the war 
and which Hitler violently denounced. 

Despite the result of the elections, Briining decided to remain 
in office. H e  had to face the noisy opposition of the Nazis and 
the Communists who attacked his government as unconstitutional 
and proceeded to reduce parliamentary procedure to  a prolonged 
brawl. The Social Democrats, however, alarmed a t  the threat to  
the republic from the rising power of the two extremist parties, 
rallied to the chancellor's support, although they were critical of 
the deflationary policy he was pursuing. This provided Briining 
with sufficient votes to defeat the frequent motions of no con- 
fidence, while he put his program into effect by presidential de- 
cree. 

The measures introduced by the government failed to  check the 
slump. I n  an effort to break through the economic barriers sepa- 
rating the nations, Curtius, the foreign minister, proposed an 
Austro-German customs union (March 24, 1931) which woulh 
have had the additional advantage of placating the large body of 
opinion in both countries in favour of the combination of the two 
German states. France and Italy were strongly opposed to such a 
move and forced the German government to  abandon it (Sept. 
193 I ) ,  a further blow to Bruning's prestige. 

I n  July 1931 a severe financial crisis led the big Darmstadt and 
National bank to close its doors, and in September the figure for 
registered unemployment reached 4,300,ooo. On Oct. 3 (after 
the withdrawal of the customs union proposal) Bruning used the 
occasion of Curtius' resignation to reconstruct his cabinet, assum- 
ing the office of foreign minister himself. His dour struggle t o  
master the economic situation continued, and he displayed un- 
usual courage and integrity in the way he stood up to criticism 
and unscrupulous opposition, but success still eluded him. I n  
the early months of 1932 unemployment passed the 6,000,ooo 
mark. 

I n  these circumstances the prospect of a presidential election 
in 1932, when Hindenburg's term of office expired, was alarming. 
Briining sought the agreement of the party leaders to a prolonga- 
tion of the president's term until the crisis was over. Thanks to  
the opposition of Hitler and Hugenberg, this proposal was rejected 
and on March 13 elections for the presidency were held, with 
Hitler and three other candidates competing against Hindenburg. 
The result was a triumph for the old field marshal, now 84, who 
polled 18,661,736 votes to Hitler's 11,328,571. A second election, 
on April 11, made necessary by Hindenburg's failure to secure 
an absolute majority by 0.4%, raised the field marshal's vote to 
19,s 59,642 and Hitler's to 13,417,460. The chief reason for 
Hindenburg's success was the decision of all the republican parties, 
including the powerful Social Democratic party, t o  vote for him 
as  the defender of the constitution against the extremists. This 
trust was soon to be disillusioned. 

The political struggle in Prussia, the largest of the German 
Liinder or states, was scarcely less important than that  in  the 
Reich. Since 1920, Prussia had been governed by a stable coali- 
tion of the Social Democrats and Centre under the leaaership of 
two Social Democrats, Otto Braun and Karl Severing. The Prus- 
sian government was regarded as the principal bulwark of German 
democracy and as such was a special object of the extremists' 
hatred; in  particular, they wished to get control of the Prus- 
sian police force out of the hands of Severing. At the state elec- 
tions on April 24, 1932, the Nazis scored another big success, be- 
coming with 162 seats out of a total of 428 the largest party in the 
Prussian Landtag; they were unable to form an administration 
themselves, but the Social Democrat-Centre coalition had been 
defeated and only remained in office as a caretaker ministry until 
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the political deadlock could be resolved. 

Briining hoped to offset the unsuccessful record of his govern- 
ment at  home with successes abroad. He sought to secure the 
abandonment of reparation payments in view of Germany's des- 
perate economic situation and the recognition of Germany's right 
to  equality of armaments in view of the Allies' failure to disarm. 
There was considerable support for the cancellation of reparations 
on the Allied side, but Bruning's hopes were dashed by the post- 
ponement of the proposed conference until June 1932. Although 
the disarmament conference opened in February, French opposi- 
tion rapidly brought it  to a standstill, and here too Briining failed 
to  achieve any success. 

Meanwhile intrigue among the president's camarilla, in which 
Schleicher played a leading part, led Hindenburg to withdraw his 
confidence from Briining (May 30, 1932). Dependent upon the 
president's willingness to continue to sign emergency decrees, 
Briining had no option but to resign, an event which may be re- 
garded as decisive for the fate of German democracy. Briining's 
program had raised powerful enemies among the industrialists 
and Junker landowners, and Schleicher turned against his former 
nominee when he failed to produce the government of national 
unity which was Schleicher's political objective. Once Briining 
had secured the re-election of the president, his usefulness in 
Schleicher's eyes had been exhausted. 

Papen and Sch1eicher.--One of the last acts of Briining's govern- 
ment had been to impose in April a ban on the Nazi SA. (Sturm- 
abteilungen). Schleicher secured Nazi tolerance for his new 
nominee, Franz von Papen, on condition that the ban should be 
lifted and new elections held a t  once. Papen, although nominally 
a member of the Centre, was repudiated by that party, which re- 
mained loyal to Briining, and on June 2 formed a nonparty cabinet, 
known as the cabinet of barons from its high percentage of mem- 
bers of the aristocracy with right-wing views. Schleicher became 
minister of defense. 

Papen's government was highly unpopular in the country, but he 
relied upon the support of the president (and of the army), and 
he was fortunate enough to secure the success in foreign policy 
denied to Briining. At the Lausanne conference on July 9, 1932, 
reparations were virtually abolished in return for a payment of 
3,000,000,000 RM. into a general fund for European reconstruc- 
tion. On July 2 0 ,  1932, Papen turned out the Braun-Severing gov- 
ernment in Prussia on the pretext that it was unable to maintain 
public order and appointed himself Reich commissioner for Prus- 
sia. The Social Democrats, hamstrung by the attacks of the Com- 
munists on them as traitors to the working class, allowed Papen's 
action to pass without effective challenge and failed to call a gen- 
eral strike. 

Immediately afterward elections to  the Reichstag were held 
(July 31, 1932) and resulted in a Nazi triumph, 13,732,777 
( ~ 7 . ~ % )  votes and 230 in place of 107 seats in the Reichstag. 
The old middle class parties, the People's party and the Demo- 
crats (now reorganizedx as the Deutsche Staatspartei) were 
practically wiped out but the Centre actually increased its vote 
to 4,586,501 (12.2%) ; the Communists also increased their votes 
to  5,278,094 (14.3%); and the Social Democrats got 7,951,245 
(24.3%) votes. Papen agreed u-ith Schleicher that it was neces- 
sary to bring the Nazis in and to make them share the responsi- 
bility for governing the country, but he hoped by holding out to 
force Hitler to accept office on his and not Hitler's terms. When 
the Reichstag met in Sept. 1932, the Nazis succeeded in massing an 
overwhelming vote against Papen, but he promptly dissolved the 
chamber and fixed new elections for Nov. 6 ,  governing in the 
meantime by emergency decree. 

At the November elections the Nazis got 11,737,391 (s3.z0Jo) 
votes, losing ground to the extent of 1,995,386 votes, but Schleicher, 
alarmed a t  the prospect of the deadlock continuing and at the 
further increase in the Communist vote, 5,980,540 or 17%) forced 
Papen's resignation on the grounds that the army could not deal 
with a double threat of civil war from both the Nazis and the 
Communists and that Papen's attempt to beat Hitler down was 
only increasing the danger of such a situation. Schleicher then 
took office himself as chancellor (Dec. 3, 1932). Hindenburg, 

however, had been alienated by Schleicher's intrigues against 
Papen and when Schleicher in turn failed to  win the support of 
the other parties or to bring the Nazis into his government, Hin- 
denburg declined to give him the poli7er to dissolve the Reichstag. 
In the meantime, Papen had made contact behind the scenes with 
Hitler and the Xationalists, and was able to offer the president 
the prospect of a coalition which had a chance of securing a ma- 
jority in the chamber. Hitler was driven by the declining fortunes 
of the Sazi party to accept considerably less than the demands 
he had made earlier in 1932, but he secured the chancellorship 
for himself. Papen, for his part, was convinced that he had tied 
Hitler's hands by forcing him into a coalition in which the Nazi 
ministers were heavily outnumbered, and in which he himself 
became vice-chancellor as well as Reich commissioner for Prussia. 
On Jan. 30, 1933, the coalition assumed office, and Adolf Hitler 
became chancellor of Germany, legally and not by revolution. 

THE THIRD REICH 

The Nazi Revolution.- In the coalition cabinet the Nazis held 
only 3 out of 11 seats. They had Hitler as chancellor, Wilhelm 
Frick as Reich minister of the interior and Hermann Goring (who 
became Prussian minister of the interior) as a Reich minister 
without portfolio. The Nazis were thus heavily outnumbered, 
and none of the key ministries were in their hands. The min- 
istry of economy and that of food and agriculture, both in the 
Reich and Prussia, were held by Hugenberg, the leader of the 
Nationalists; the foreign ministry by Konstantin von Neurath, a 
career diplomat of conservative views; the ministry of defense 
by Gen. Werner von Blomberg. As vice-chancellor, Papen claimed 
the right to be present on all occasions when the chancellor saw 
the president and as Reich cominissioner for Prussia he controlled 
the principal administrative machine in Germany. In this way 
Papen believed that he had tied Hitler's hands and effectively 
blocked any threat of extremist action by the Nazis. H e  was to 
be rapidly disillusioned. 

Hitler's first step was to persuade his colleagues in the cabinet 
to agree to new elections in order to provide a majority in the 
Reichstag; he overcame their doubts by a categorical promise 
that, whatever the results, no change would be made in the compo- 
sition of the coalition. The elections were fixed for March 5, 
1933, and the Kazis made full use of the power they now possessed 
over the apparatus of the state, including the radio, to launch a 
whirlwind campaign. Although the other parties were still allowed 
to function, their meetings were broken up, their speakers as- 
saulted and their newspapers continually suppressed. Goring, in 
control of the Prussian police force, displayed great energy in 
carrying out a purge of the police which placed the force under 
Itazi control; in addition, he called up 50,000 auxiliary police, 
the majority of them SA. and SS. (Schutzstafleln). The poIice 
were forbidden to interfere with the many acts of intimidation 
carried out by the SA. who were thereby given the "freedom of the 
streets" for which they had long clamoured. 

On the night of Feb. 27 the Reichstag building was destroyed by 
fire. I t  appears to have been secretly set alight by a Nazi gang 
under the direction of Karl Ernst, leader of the Berlin SA. group; 
the blame however was laid on the Communists, and on the pre- 
text of a Communist plot to seize power the constitutional guaran- 
tees of individual liberty were suspended and the Reich govern- 
ment given emergency powers. I t  was in this atmosphere of fear 
and insecurity that the elections were held a week later. The 
Nazis increased their share of the votes cast to 17,265.823 
(43.9%). They failed however to secure the outright majority 
for which they had hoped, and both the Centre party and the Social 
Democrats held firm, the former getting 4.423,161 (10.9%) and 
the latter 7,176,505 (18.3%). Even the Communists lost only 
1,135,161 votes and polled 4,845,379 (12.1%). I t  was only with 
the help of his Nationalist partners (3,132,595 votes or 8%) that 
Hitler secured a bare majority of 288 plus 52 seats in a house of 
647 deputies. 

Hitler's next step was to secure the passage of an enabling act 
which would give the government the power to issue decrees in- 
dependently of the Reichstag and of the president. For this he 
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required a two-thirds majority in the Reichstag. The 81 Com- 
munist deputies were either arrested or excluded; the support of 
the Kationalists and of the Centre party (73 seats) 15-a~ obtained 
by assurances and promises, and the Social Democrats who alone 
opposed the bill (March 23) were outvoted by 441 to 94. The 
Enabling act remained the constitutional basis of Hitler's dicta- 
torship. No new constitution was ever introduced to replace that 
of the LYeimar republic, which was simply suspended; fresh laws 
were promulgated as they were required. 

Armed with these overriding powers, which he had been careful 
to obtain without formally infringing on the principle of legality, 
Hitler proceeded to carry out a revolution with the authority of 
the state on his side. The guarantees to which Papen and Hugen- 
berg had trusted proved of no avail, and the Nazis took over and 
remodelled one after another of the country's institutions. 

A series of decrees culminating in the Law for the Reconstruc- 
tion of the Reich (Jan. 30, 1934) abolished the Land diets, trans- 
ferred the sovereign powers of the Lander to the Reich and sub- 
ordinated their administrations to the authority of the central 
government. I n  May 1933 the trade unions organization was 
suppressed and the unions merged into a German labour front 
under Robert Ley. This was followed in the course of the summer 
by the suppression or "voluntary" dissolution of the other po- 
litical parties, including the Nationalists. Hitler's partners in the 
coalition. On July 14, 1933, the Nazi party was formally declared 
to be the only political party in Germany. 

Opposition to these measures in the cabinet crumpled before the 
wave of revolutionary violence which swept over the country. 
Papen was shorn of his authority as Reich commissioner for Prus- 
sia. being replaced by Goring. and was quite unable to withstand 
the unscrupulous methods employed by Hitler and his lieutenants. 
Hugenberg was unable to prevent the dissolution of his own party 
and was forced to resign at  the end of June 1933. The Nazi 
group in the cabinet was strengthened by the inclusion of Josef 
Goebbels as minister of public enlightenment and propaganda 
(March 14, 1933), but in fact the cabinet had ceased to count, and 
all decisions were taken by the Kazi leaders on their own authority. 

There was, however, a point beyond which the process of 
Gleichschaltung (co-ordination), the current euphemism for Nazi 
seizure of control, could not be carried without seriously endanger- 
ing the efficiency of the state and of the German economy. This 
was a threat to which Hitler, now the head of the government as 
well as the leader of a party, could not remain indifferent. During 
the summer of 1933 Hitler began to call a halt and declared 
openly that the revolution could not become a permanent state of 
affairs. The plans of the radical wing of the party to replace the 
capitalist econOmy by some form of corporate organization under 
state control were abruptly repudiated. Hitler could not afford 
to quarrel with the big industrialists and financiers, and from 
June 28 Hugenberg's successor at  the ministry of economy was 
Kurt Schmitt, director general of the biggest insurance company 
in Germany, while Schacht, the new president of the Reichsbank 
(appointed on March 16), set his face firmly against radical anti- 
capitalist experiments. 

The Roehm Afair.-There was considerable opposition to 
Hitler's new policy of stabilization, both from the more radical 
section of the Nazi movement and from those who had been left 
out in the scramble for positions and wanted no end to the revolu- 
tion until they had been provided for. This opposition found its 
focus in the SA, and its leader in the SA. chief of staff, Ernst 
Roehm, who openly expressed his dislike of any compromise with 
the "reactionaries." From the summer of 1933 to the summer of 
1934 this question of the so-called "second revolution" formed the 
dominant issue in German politics. 

During the first half of 1934 the conservative forces in Germany 
came to look more and more to the army with its particular 
claim to the loyalty of the president, the aged Hindenburg, to 
withstand the demands of Roehm and the Kazi radicals for a 
renewal of the revolutionary process. The army leaders were 
inflexibly opposed to Roehm's plans for the incorporation of the 
SA. in the army as the basis for the errpansion of Germany's 
armed forces. Hitler for his part was anxious to avoid an open 

quarrel. H e  needed the help of the generals in carrying out the 
rearmament of Germany; he recognized the importance of the 
army leaders' benevolent neutrality in agreeing to his assumption 
of power in 1933; and he was anxious to secure their support for 
his succession to the presidency (which included the supreme com- 
mand of the armed forces) when Hindenburg, now in his 87th 
year, should die. For these reasons he could not afford an open 
clash with the army which still remained the most powerful inde- 
pendent institution in Germany. 

The crisis came to a head in June 1934 and was touched off by  
Papen, who on June 17 delivered a speech at  the University of 
Marburg in which he gave expression to the anxieties of the whole 
nation. Hitler now knew that Hindenburg had only a few weeks 
to  live, and on June 2 1  when he flew to see the president a t  his 
country home he was met with an uncompromising demand, pre- 
sented by the minister of defense, General von Blomberg: either 
the government must bring about a relaxation of the state of ten- 
sion or the president would declare martial law and hand over 
power to the army. 

Roehm had powerful enemies inside the party, notably Gijring 
and Heinrich Himmler, the Reichsfiihrer of the SS., the party 
corps d'e'lite. When Hitler reluctantly made up his mind to take 
action against Roehm and the SA. leadership, it  was Goring and 
Himmler who carried out the preparations for the purge. On the 
pretext of an SA. plot for a coup #&tat, Roehm and his chief 
lieutenants were seized on the week end of June 30, 1934, and 
executed without trial. The opportunity was also taken to settle 
other accounts which had no connection with the SA. o r  the 
"second revolution": among those murdered were the former 
chancellor General von Schleicher and the former Nazi leader 
Gregor Strasser. A month later, on Aug. 2, President Hinden- 
burg died, and with the agreement of the army leaders Hitler was 
proclaimed as his successor. The office of president and supreme 
commander was merged with that of chancellor, and Hitler as- 
sumed the title of Fuhrer und Reichskanzler. On Aug. 19 a 
plebiscite confirmed his new office by 88.2% of 43,529,710 votes 
cast., 

The  crisis of June 1934 was the turning point of the regime. 
Although the army leaders congratulated themselves on the out- 
come, it was Hitler who after a period of hesitation had tri- 
umphantly reasserted his authority. Forced to choose, he had 
struck a t  the radicals and repudiated the "second revolution" but 
in doing so had used methods which only underlined the radical 
and revolutionary character of the regime he had established. 

T h e  T o t a l i t a r i a n  Police State.-The years between 1934 and 
World War I1 saw the steady elaboration of the power of the 
totalitarian police state. The principal instrument of control was 
the unified police, security and SS. organizations under the di- 
rection of Himmler and his chief lieutenant, Reinhard Heydrich. 
Neither opposition nor dissent was tolerated. Schools. universi- 
ties, the press, the theatre and the arts were forced to follow the 
pattern of Nazi regimentation, and the most determined efforts 
were made to indoctrinate the younger generation with the Nazi 
ideology through the schools and such organizations as the Hitler 
Youth. The concordat which the Vatican signed with the new 
German government on July 8, 1933, did not protect the Catholic 
community in Germany from constant interference and persecu- 
tion by the Nazi authorities. The refusal of the German Protes- 
tants to accept the authority of the Nazi-sponsored German Chris- 
tian movement led to an equally bitter conflict between the 
Protestant churches and the state, in the course of which many 
Protestant pastors, including Martin Niemoller (July 1937) were 
arrested and ill-treated. 

Treatment of Jews.-The regime showed particular vehemence 
toward the Jews who were singled dut for attack from the first day 
of Hitler's chancellorship. A law of April 7, 1933, decreed the 
dismissal of the Jews from government service and the universi- 
ties; they were also debarred from entering the professions. Un- 
der the Nuremberg laws of Sept. IS, 1935, marriages between 
Jews and persons of "German blood" were forbidden, and the 
Jews were virtually deprived of all rights. Their persecution 
reached its climax in the pogrom of Nov. 9-10, 1938, carried 
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out under the direction of the SS. On one pretext or another the 
greater part of all Jewish property was confiscated, and the sur- 
viving Jews were restricted to a ghettolike existence until the 
war when they were systematically put to death in different ex- 
termination camps. Altogether, in German-occupied Europe, out 
of a total of about 8.300,ooo Jews, 6,000,ooo were so killed or 
died of starvation or disease. 

Rearmament.-By an extensive program of expenditure on 
public works-afforestation, land improvement, road building, 
etc.-the Nazi government succeeded in reducing the number of 
registered unemployed from over 6.000,ooo in Jan. 1933 to 2,600,- 
ooo in Dec. 1934. From 1935 onward rearmament on a massive 
scale rapidly changed the problem from one of mass unemploy- 
ment to one of an acute labour shortage. This remarkable re- 
covery however did not lead to any comparable rise in the standard 
of living, which was deliberately held down by wage and price 
stabilization in order to permit the diversion of the greatest pos- 
sible proportion of the national resources to  the creation of a 
powerful military force. 

All other considerations were sacrificed to Hitler's demand for 
the rearmament of Germany a t  double the rate which the military 
and economic experts thought possible. I n  Sept. 1936 Hitler pro- 
claimed a four-year plan and appointed Goring with plenipoten- 
tiary powers to remove the obstacles which were holding up re- 
armament. Schacht, who became minister of economic affairs on 
Aug. 2, 1934, and to whom Hitler owed the expert planning of the 
finances of German rearmament as well as the elaborate network 
of controls over German foreign trade, became more and more 
critical of the reckless way in which the arms program was being 
pushed through and on Nov. 26, 1937, resigned from his post as 
minister of economics. Although Schacht remained minister 
without portfolio a t  Hitler's insistence and until Jan. 20, 1939, 
president of the Reichsbank as well, from the end of 1937 Goring 
was able to carry out Hitler's economic plans in preparation for 
war without hindrance. Germany's expenditure on armaments is 
estimated a t  over j~,ooo,ooo,ooo RM. in the six years before 1939, 
rising from under 2,000,000,000 RM. in 1933-34 to ~o,ooo,ooo,- 
ooo RM. in 1936-37 and 16,ooo,ooo,ooo in 1938-39. 

Shortly after Schacht's final resignation, Hitler successfully 
reorganized the two principal institutions which had so far es- 
caped the process of Gleichschaltung-the army and the foreign 
service. H e  used the pretext of Field Marshal von Blomberg's 
mdsalliance and a trumped-up charge of homosexuality against 
Gen. Werner von Fritsch to secure the removal of the first as 
minister of defense and of the second as commander in chief of 
the German army. Thereupon he assumed Blomberg's office of 
commander in chief of the armed forces himself and abolished the 
ministry of defense, replacing it by a separate high command of 
the armed forces (Oberkommando der Wehrmacht, O.K.W.) 
which in fact acted as his personal staff. Sixteen of the senior 
generals were retired, others were transferred to different posts. 

At the same time Neurath was relieved of his post as foreign 
minister and replaced by the subservient Joachim von Ribbentrop, 
while the three ambassadors in the key posts of Vienna (Papen), 
Rome (Christoph Hassell) and Tokyo (Herbert von Dirksen) were 
all recalled. Finally, the insignificant Walther Funk assumed office 
a t  the ministry of economics after it had been stripped of the 
independent powers exercised by Schacht. By these measures, 
carried out in Feb. 1938, Hitler removed the few checks which 
still remained upon his freedom of action, and the last occasion 
on which the German cabinet met during the Third Reich was to 
hear the Fiihrer's announcement of the changes he had proposed. 
Henceforth until the end of the war, Hitler's arbitrary power over 
Germany was complete. 

Hitler 's Talk of Peace-From the time that he first went into 
politics Hitler had been an uncompromising nationalist, and from 
the time that he came to power his unswerving aim was to over- 
throw the peace settlement of 1919 and reverse the verdict of 1918 
by establishing a German hegemony in Europe. For  the first few 
years, however, these aim: had lo be disguised until German 
rearmament had made progress, and Hitler showed great skill in 
soothing the anxieties of the other powers by his constant talk 

of peace. 
On Oct. 14, 1933, Germany withdrew from the League of Na- 

tions and the disarmament conference. This was represented as a 
protest against the hypocrisy of the victor nations in refusing to 
keep their promise to follow Germany's example after they had 
forced it to disarm. The nonaggression pact with Poland, signed 
on Jan. 26, 1934, was used by Hitler as further evidence of his 
eagerness for peace, and when a Nazi rising in Austria on July 25, 
1934, failed to secure power, he was quick to repudiate his fol- 
lowers and send Papen to Vienna on a mission of conciliation. 

With the reunion of the Saar with Germany, following the 
plebiscite of Jan. 13, 1935, which had shown a 90.36% vote in 
favour of a return to the Reich, Hitler declared that all causes 
of dispute between Germany and France had been removed and 
that he renounced any claim to Alsace-Lorraine. He evaded Brit- 
ish and French schemes for a general European settlement, how- 
ever, and on March 16, 1935, announced that Germany was re- 
introducing conscription with the aim of creating a peacetime army 
of 35 divisions. This open repudiation of the treaty of Versailles 
involved a considerable risk, but the gamble came off; the other 
powers contented themselves with protests, and Hitler was en- 
couraged to take bigger risks in future. 

During the next few years Hitler played with remarkable suc- 
cess upon the divisions between the other European powers. He 
persuaded the British to sign an Anglo-German naval treaty 
(June 18, 1935) which was much resented in France, and he soon 
became the principal beneficiary of the quarrel between Italy and 
the western powers over Abyssinia. The outbreak of the civil war 
in Spain in 1936 enabled him to establish close working relations 
with Mussolini (Oct. 20-24, 1936) and perpetuated the conflict 
between Italy on the one hand and Great Britain and France on 
the other. Using the Spanish civil war as his text Hitler now 
redoubled his propaganda campaign against the dangers of com- 
munism with very considerable success in dividing and confusing 
public opinion in the western countries. 

The ratification of the Franco-Soviet treaty of mutual assistance 
of May 2, 1935, provided him with a convenient pretext for the 
denunciation of the Locarno pact and the remilitarization of the 
Rhineland (March 7, 1936). The fact that this second open 
breach of the Versailles treaty was allowed to pass without ef- 
fective challenge not only increased Hitler's confidence but had 
immediate repercussions in the alignment of the smaller powers. 
The alliance system which the French had built up in eastern 
Europe after 1919 began to show signs of strain. 

On Nov. 25, 1936, Ribbentrop concluded the anti-Comintern 
pact with Japan, which gave a strong fillip to Hitler's anti- 
Bolshevik propaganda campaign, and a year later (Nov. 6, 1937) 
he secured the adhesion of Italy to the pact after Mussolini's 
state visit to Germany in Sept. 1937. By the end of 1937 Hitler 
was ready to take the offensive in foreign policy. German re- 
armament had already made considerable progress; he was con- 
vinced that France and Britain would never fight; he had driven a 
powerful wedge between the Soviet Union and the western powers; 
and he had won Italy away from the Anglo-French camp to close 
co-operation with himself. 

Peaceful Annexations.-Hitler's first objective was the an- 
nexation of Austria, which had been forbidden by the peace set- 
tlement of 1919. After the unsuccessful Putsch of 1934, Hitler 
for a time had to go carefully in his relations with the Austrian 
republic. Then closer co-operation with Mussolini, who had 
hitherto been the most determined opponent of an Anschluss, 
opened up new possibilities. On July 11, 1936, a so-called gentle- 
men's agreement was concluded between Germany and Austria 
which ostensibly placed German-Austrian relations on a firmer 
footing but was used by the German government as a means of 
exercising pressure on Kurt von Schuschnigg's government in 
Vienna. Hitler explicitly forbade the Austrian Nazis to attempt 
another rising. H e  sought to preserve the faqade of legality 
while applying political pressure under the threat, but without the 
overt use, of force. In  accordance with this policy, on Feb. 1 2 ,  

1938, Schuschnigg, the Austrian chancellor, was bullied into ac- 
cepting far-reaching demands during an interview with Hitler a t  
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Berchtesgaden. Schuschnigg's subsequent decision to hold a pleb- 
iscite, however, forced Hitler to act quickly and on March 12, 

1938, German troops occupied Austria, 24 hours before the plebi- 
scite was due to be held. 

Once again the other powers failed to do more than utter 
solemn protests, and Hitler rapidly turned toward his second ob- 
jective, the disruption of the Czechoslovak republic, The pretext 
in this case was supplied by the demands of the Sudeten German 
minority in Czechoslovakia for greater autonomy. These de- 
mands were skilfully used by Hitler to create a situation in which 
Czechoslovakia's ally, France, and Great Britain brought heavy 
pressure to bear on the Prague government to make far-reaching 
concessions in order to avoid war. This situation culminated in 
Neville Chamberlain's direct intervention in Sept. 1938 to secure 
Czech acceptance of Hitler's ultimatum for the cession of the 
Sudetenland to Germany (Munich conference, Sept. 29-30, 1938). 
Hitler in fact aimed at  far more than this, a t  the breakup of the 
Czechoslovak state, and soon came to look upon the Munich 
settlement as a mistaken concession which had balked him of his 
entry into Prague. His hostility toward the Czechs was unap- 
peased, and in March 1939 he used the smouldering quarrel be- 
tween the Slovaks and the Czechs to create a further crisis which 
served as his pretext for the occupation of the whole of Bohemia 
and Moravia (March I 5). Before the end of the month he fol- 
>owed this by the delivery of an ultimatum to Lithuania (March 
20) and secured the return of Memel to the Reich from which it 
had been separated in 1919. 

Poland's Refusal.-Shortly after the Munich settlement, Rib- 
bentrop had opened yet another claim by suggesting to Jozef 
Lipski, the Polish ambassador to Germany (Oct. 24, 1938), that 
Poland should agree to the return of the free city of Danzig to 
the Reich and the construction of a German extraterritorial road 
and rail\< ay across Polish Pomerania to link East Prussia with the 
rest of Germany. These demands mere renewed in sharper terms 
after Prague. They met with an uncompromising refusal from 
the Polish government. and on March 31 the British government, 
which had abandoned its policy of appeasement after the occupa- 
tion of Bohemia-Moravia, announced its guarantee to Poland in 
the event of any act of aggression. 

Hitler's immediate retort was to denounce on April 2 8  the 
German-Polish nonaggression pact of 1934 and the Anglo-German 
naval treaty of 1935. Thereafter he relapsed into silence, while 
keeping up the tension in Danzig and watching to see how the 
situation would develop. In  May, the understanding with Mus- 
solini was converted into an open treaty of alliance by the signa- 
ture of the "pact of steel," but Hitler's attention was directed 
above all to Moscow where the British and French were negotiat- 
ing with the Russians in an attempt to build up a common front 
of resistance to German aggression in eastern Europe. The dif- 
ficulties encountered in these talks encouraged Hitler to make a 
secret counterproposal for a Soviet pact with Germany. After a 
period of manoeuvring for position on the Russian side, Stalin 
agreed to a visit by Ribbentrop and the Nazi-Soviet pact was 
signed in Moscow on the night of Aug. 23-24. T O  the public 
pact of nonaggression was appended a secret treaty dividing the 
whole of eastern Europe into spheres of influence and partitioning 
Poland along the line of the rivers Narew, Vistula and San. 

Hitler was convinced that the signature of the Moscow pact 
would lead the British and French to withdraw their guarantees 
to Poland. When the British government replied with the sig- 
nature of the pact of mutual assistance between Great Britain and 
Poland (Aug. 2 j ) ,  Hitler postponed the attack on Poland, origi- 
nally fixed for dawn on Aug. 26,  and attempted to avert British 
intervention by further diplomatic negotiations. The British, 
however, refused to bring pressure to bear on the Poles to accept 
what they regarded as unreasonable conditions, and on Sept. I the 
German army invaded Poland. TWO days later Britain and 
France, after delivering an ultimatum demanding the immediate 
withdrawal of the. invading forces, declared war on Germany. 

WORLD WAR I1 

T h e  Years of Easy Conquests.-Hitler began the war with the 

intention of waging a localized war against Poland and following 
this with the quick offer of a peace settlement. The campaign, 
however, only lasted 35 days, and the ease of his conquest tempted 
Hitler to take the initiative in extending the war to the west, 
against the advice of his generals. Bad weather alone prevented 
him from launching an attack on the Low Countries and France 
before the end of 1939. 

During the course of the winter 1939-40, Adm. Erich Raeder, 
commander in chief of the navy, won over Hitler to the idea of 
occupying Norway and Denmark, partly to safeguard the vital 
iron-ore supply route from northern Sweden through Narvik, 
partly to  guarantee the inviolability of the Baltic and partly to  
prevent the dispatch of British and French troops to the aid of 
Finland (then a t  war with the U.S.S.R.) through Norwegian ports. 
The operation was launched on April 9 and, despite the risks in- 
volved in the sea-borne expedition to Nonvay, proved highly suc- 
cessful without disturbing the main concentration of German 
forces for the attack in the west. 

The invasion of the Netherlands, Belgium and France mas be- 
gun on May 10, 1940. Following a plan suggested by Gen. Erich 
von Manstein, Hitler ordered the German armoured forces to 
concentrate on breaking through the hilly and lightly defended 
central sector of the front where the Ardennes covered the French 
frontier. The success of this advance through Sedan to the Chan- 
nel coast, which cut off the French and British troops fighting in 
Belgium, proved the key t o  victory. The Dutch and Belgian 
armies surrendered before the end of May, the British were driven 
into the sea a t  Dunkirk, and by the middle of June the French 
had requested an armistice. 

Hitler had no plans a t  all for the next stage of the war. With 
Poland eliminated and Britain's last continental allies out of the 
wtir, he hoped that the British would now be prepared to negotiate 
a settlement. I n  order to make this easier, he restrained the ter- 
ritorial appetite of Llussolini (who entered the war on June 10, 

1940) and offered relatively moderate armistice terms to France. 
When the British.showed no disposition to consider a compro- 

mise peace, Hitler ordered preparations to be made for the in- 
vasion of Britain. How far he seriously intended to embark on 
so difficult an undertaking has been questioned, but in any case 
the failure of the German air force to win air supremacy over the 
Channel and their defeat in the Battle of Britain meant that  the 
essential preliminary conditions were lacking, and in Oct. 1940 
Operation "Sea Lion" was postponed indefinitely. 

Admiral Raeder and the German naval staff were anxious to  per- 
suade Hitler to make the main German effort in the Mediterranean 
area, which they regarded as the most vulnerable part of the 
British position. Hitler, however, although he attempted to bring 
both Spain and Vichy France as well as Italy into the war, was 
never ready to spare more than limited forces for operations in 
North Africa, the Mediterranean and the middle east. I n  the 
summer of 1940 he ordered plans to be made for an attack on 
the U.S.S.R., and it  was increasingly toward the east that  his 
attention was directed. 

Hitler had never regarded the Nazi-Soviet pact as more than a 
temporary expedient and throughout 1940 he became more sus- 
picious of Russian aims in eastern Europe. A visit to Berlin by  
V. M. Molotov, the Soviet foreign minister, in Nov. 1940 failed 
to remove the causes of friction. Russian econonlic collaboration 
had been of great value to Germany in reducing the pressure of 
the British blockade, and in the first half of 1941 the Soviet govern- 
ment showed a marked disposition to avoid a breach with Ger- 
many, if a t  all possible. Hitler, however, had long seen the 
direction of German expansion as lying in the east and to cover 
his own aggressive designs now rapidly convinced himself that 
Germany was threatened by Russian ambitions. On Dec. 18, 
1940, he signed the directive for Operation "Barbarossa," the 
object of which was described as the crushing of Soviet Russia in  
a quick campaign, and preparations to this end went on steadily 
throughout the winter and spring of 1941. 

At this point, Hitler's plans were complicated by  the action of 
Rfussolini in attacking Greece (Oct. 28, 1940). The effect of 
this was to open up a Balkan front, of which the British might 
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take advantage, a t  a time when Hitler was most anxious to keep 
the whole of eastern Europe quiet until his preparations against 
the U.S.S.R. were complete. The situation was made worse by the 
total failure of the invasion of Greece and by the rapid retreat 
of the Italians in North Africa before Sir Archibald Wavell's ad- 
vance (Dec. 1940). Hitler was obliged to come to the aid of 
his axis partner. H e  sent German reinforcements to North Africa 
(where Erwin Rommel succeeded in driving the British back in 
the spring of 1941), and he took steps in readiness for a German 
invasion of Greece. Hungary and Rumania had already been 
reduced to the status of German satellites and made no difficulties 
about the movement of German troops toward the Greek frontiers; 
nor did Bulgaria, where, after a sharp diplomatic contest with the 
Russians the Germans proceeded to occupy key positions through- 
out the country in March. The remaining Balkan country, Yugo- 
slavia, was induced under pressure to accede to the tripartite pact 
in March 1941, but the Yugoslav government was overthrown by 
a palace revolution in the name of the young king Peter. There- 
upon Hitler ordered drastic measures to make an example of 
Yugoslavia. I n  the course of April 1941 German forces invaded 
both Yugoslavia and Greece, the former operation being accom- 
panied by brutal air attacks on the defenseless city of Belgrade. 
By the end of the month both countries had been occupied, and 
in the last half of May German parachute troops completed the 
Balkan campaign by the capture of Crete. 

I n v a s i o n  of t h e  Soviet  Union.-n7ith the occupation of Crete 
and Rommel's success in driving back the British to the Egyptian 
frontier, Raeder and others urged that the situation was ripe for 
a decisive blow against the whole British position in the middle 
east. But Hitler was set upon attacking the U.S.S.R. and in- 
sisted that all other operations must be postponed until it had 
been defeated, a task which he confidently expected to accom- 
plish within six or eight weeks. 

The invasion began on June 22, 1941, and in the opening stages 
of the campaign the German army drove deep into Soviet terri- 
tory. Despite imposing successes. however, the Germans failed 
to achieve a decisive victory and by dispersing his forces Hitler 
left the frontal assault on the Soviet armies defending Moscow 
until late in the year. At the beginning of Dec. 1941, the onset 
of the dreaded Russian winter and the unexpected Soviet counter- 
offensive faced the German high command with a major military 
crisis. This brought to a head the strained relations between 
Hitler and the army leaders. Since the reluctance of the high 
command to undertake offensive operations in the west in the 
winter of 1939-40, Hitler had become increasingly critical of the 
generals, and was less and less prepared to listen to their advice. 
I n  Dec. 1941 he dismissed Gen. Walther von Brauchitsch, the 
commander in chief of the German army, and assumed the direct 
command of the armies in the field himself. The fact that by 
drastic measures he succeeded in holding the Soviet attacks during 
the winter greatly increased his confidence in his own military 
genius. Henceforward he refused to listen to any views, or even 
information, which ran counter to his own conception of how the 
war should be conducted. 

G e r m a n y  Declares W a r  o n  t h e  Uni ted  States.-The Japa- 
nese attack on Pearl Harbor in Dec. 1941 now extended the war 
to the whole world. Hitler promptly declared war on the United 
States, whose resources he underestimated as grossly as those of 
the U.S.S.R. H e  failed however to grasp the unity of the war or 
the importance of seapower and in his growing preoccupation with 
the eastern front neglected until too late the importance of the 
Atlantic and Mediterranean theatres. 

I t  was not until 1942 that Karl Donitz (who succeeded Raeder 
as commander in chief of the navy in Jan. 1943) was able to per- 
suade Hitler of the importance of the U-boat war. Great efforts 
were made to build up Germany's submarine forces in 1942 and 
1943, and the U-boat attacks taxed the Allies' shipping resources 
to the limit, but by the middle of 1943 the British and Americans 
were on the way to establishing a superiority in methods of de- 
fense (both by air and sea) against which the German navy was 
unable to prevail. By the end of 1943 the Germans had lost the 
battle of the Atlantic, largely through Hitler's neglect of its pos- 

sibilities a t  an earlier stage. 
Hitler had shown an equal blindness to  the importance of the 

Mediterranean theatre of operations. At the close of 1942, the 
advance of the British 8th army from the east and the joint Anglo- 
U.S. landings in northwest Africa were driving the German and 
Italian forces under Rommel into a trap. Hitler now hurriedly 
made available the reinforcements he had earlier refused, but 
without being able to halt the Allies' advance; the only result 
was to increase the size of the forces captured in Tunisia, where 
more than 2 ~ O , O O O  German and Italian troops surrendered in May 
1943. 

Meanwhile, in the east, ignoring the warnings of his professional 
advisers, Hitler had embarked on still more ambitious operations 
for the campaign of 1942, aiming a t  the occupation of the Cau- 
casus oil fields in the south and a drive to the Volga in the south- 
east. The invasion of the Caucasus fell short of its objective, 
while the drive to the Volga turned into a desperate contest for 
the city of Stalingrad, where Hitler's obstinate refusal to with- 
draw in time led to the encirclement and capitulation of the Ger- 
man armies under Field Marshal Friedrich von Paulus a t  the end 
of Jan. 1943. 

The double defeat of Stalingrad and Tunisia represented the 
turning point of the war. By mid-1943, Hitler had lost the initia- 
tive and from that time the German forces everywhere stood on 
the defensive. 

The  Nazi  Empire-At the height of his success, Hitler was 
the master of the greater part of the European continent. German 
rule in the east was extended to wide areas of the Baltic states, 
Byelorussia, the Ukraine and European Russia; Poland (part of 
which was annexed, the rest organized as the government-general) 
and the protectorate of Bohemia-Moravia; Serbia and Greece 
(where the occupation was shared with the Italians); and the 
nominally independent, satellite states of Slovakia, Croatia, Hun- 
gary, Rumania and Bulgaria. I n  the west, Norway, Denmark, 
the Netherlands, Belgium and France were all under German oc- 
cupation, part of France from the summer of 1940 and the whole 
country from Nov. 1942. 

German economic exploitation of these territories was ruthless. 
The needs of the native population were subordinated to the 
demands of the German economy, often a t  the cost of widespread 
hunger and shortages, while German industrial and business firms 
as well as officials made the most of the advantages the situation 
offered. In eastern Europe German policy treated the population 
not only as conquered peoples, but in accordance with Nazi teach- 
ing, as inferior races without rights, fit only to serve as slaves. 
Those classes of the population which on account of their educa- 
tion or position might be expected to provide leadership, together 
with the Jews and any who showed signs of resistance, were put 
to death. At Mauthausen, one of the extermination camps in 
Austria, close to 2,000,000 people, mostly Jews, were extermi- 
nated between 1941 and 1945; a t  Oswiecim (Auschwitz) in Poland, 
2, joo,ooo were executed in the gas chambers, while another joo,ooo 
died from starvation and disease. Frequent man hunts were 
carried out to round up labour for deportation to Germany; a t  the 
end of 1944, 4,79j,ooo foreign workers had been recruited in this 
way, the three largest groups being Russians (~,goo,ooo),  Poles 
(851,ooo) and French (764,000). Those from the east were 
treated entirely as slave labour and the conditions under which 
they lived were often appalling. Hitler's and Himmler's plans for 
the new order they meant to build in eastern Europe were only 
partially carried out, but those who lived under German rule in 
Poland and the occupied parts of the U.S.S.R. suffered great 
hardship and cruelty. 

In  certain parts of the occupied territories (especially where 
the terrain was favourable) the Germans encountered partisan 
movements; e.g., in Yugoslavia, Poland and the U.S.S.R. In  
almost all there was some form of resistance movement, in Nor- 
way, France and Holland as well as in the east. The German 
measures for stamping out this opposition, including the shooting 
of hostages, were frequently marked by brutality and left bitter 
memories behind. 

I n  Germany itself the impact of war was not sharply felt until 



GERMANY 
1942. Casualties in the early campaigns were comparatively 
light and not until the winter of 1941-42 in Russia did they reach 
the scale of World War I. The effects of the blockade were re- 
duced by the plundering of the occupied countries. 

Following the crisis of 1941-42 on the eastern front Hitler de- 
manded total mobilization. Fritz Sauckel, the Gauleiter of Thurin- 
gia, was made plenipotentiary general for manpower and took 
over the recruitment of foreign labour, while Albert Speer was ap- 
pointed to succeed Fritz Todt at  minister of armaments. I t  was 
thanks to Speer that Hitler was able to continue the war for an- 
other three years. By a remarkable feat of organization and im- 
provisation he succeeded in maintaining and even raising German 
war production despite the heavy Allied bombing of industry and 
communications. By 1944 he had 14,000,000 workers under his 
direction and was virtually the economic dictator of the country. 

In  the early stages of the war, Goring was the second man in 
Germany and was named by Hitler as his successor. But by I942 
Goring's star was waning and suffered total eclipse with the failure 
of the air force to check the Allied raids or make effective retali- 
ation. His place was taken by Himmler who had built up his 
power as head of the unified police and security services in a police 
state. During the war Himmler extended the functions of the SS. 
until i t  became virtually a state within the state. Not only was 
Himmler put in charge of the resettlement of the occupied terri- 
tories in the east, but in the Waflen (armed) SS. divisions, 500,ooo 
strong by 1944, he created a rival army to the Wehrmacht which 
in Hitler's eyes was far more reliable than the regular army. 

Hitler's own position remained unchallenged until his death, 
apart from the attempt on his life in July 1944 (see below). The 
cabinet never met after the beginning of 1938. Ministers were 
confined to the discharge of their departmental duties, while Hitler 
reserved to himself alone the right to decide policy. This was true 
of military as well as of political decisions. He abolished the post 
of minister of defense in 1938 and, by dividing responsibility be- 
tween his staff as commander in chief of the armed forces (the 
O.K.W.) and his staff as commander in chief of the army, after 
Dec. 1941 (the O.K.H.), he succeeded in preventing the growth of 
an organization with the independent authority of the great general 
staff during World War I. H e  retained his hold on the loyalty of 
Speer, Himmler, Goring and the other Nazi leaders until the last 
days of his life, and the contest for power between them was aimed 
a t  securing his favour not a t  replacing him. Adolf Hitler was in 
fact as well as in name the dictator of Germany. 

T h e  Beginn ing  of Defeat.-Gen. Franz von Halder, chief of 
staff to the commander in chief of the army from 1938 to 1942, 
later expressed the view that by the end of 1943 at  the latest Ger- 
many's defeat was certain. The fact that the war continued for 
another 18 months, a t  terrible cost to Germany, was due to the 
refusal of Hitler to admit defeat and his determination to drag 
down Germany and half Europe with him rather than repeat the 
capitulation of 1918. 

During the course of 1943 Mussolini mas overthrown, Anglo- 
U.S. forces invaded Italy, and the Russians began the series of 
massive attacks which were to carry them deep into central Eu- 
rope. I n  Italy energetic counteraction enabled the Germans to 
take advantage of the Allies' delays and establish a winter line 
south of Rome, thus forcing the U.S. and British forces to fight 
their may up the peninsula. In  Sept. 1943 Mussolini was rescued 
by SS, troops and established as head of the Italian social republic 
set up under German protection in northern Italy. In  the east 
Hitler insisted that the German troops must defend everything 
they held and obstinately refused to allow the strategic withdrawal 
which his generals considered the better course. This did not pre- 
vent the Red army from clearigg most of Soviet territory and 
crossing the Polish frontier in Feb. 1944 and the Rumanian in 
March. In  the summer of 1944 the German front in Poland broke 
and the Russians pressed forward toward the frontiers of the 
Reich; on June 4 Rome was liberated and on June 6 the British 
and Americans made their landings in Normandy. 

Since the beginning of 1942 the Allied air forces had steadily 
increased the weight of their bombing attacks on Germany. The 
first 1,000-bomber raid, on Cologne, took place on the night of 

May 30-31, 1942. I n  July 1943 Hamburg was devastated in a 
series of such raids, while between mid-Nov. 1943 and mid-Feb. 
1944, the R.A.F. dropped 22,000 tons of high explosive on Berlin 
(qv . ) .  In March, the U.S. army air force carried out its first day 
raids on the German capital. These combined attacks continued 
without respite for three years and did enormous damage to the 
towns and communications of Germany. 

Hitler, who had made his headquarters since the summer of 
1941 in a remote part of East Prussia, was now completely cyt off 
from the life of the nation he led. H e  refused to visit the bombed 
towns, was scarcely ever seen in public and spoke or  broadcast 
only on rare occasions. 

T h e  Plot A g a i n s t  Hit1er.-Realizing that Hitler's refusal to  
consider surrender would do irreparable harm to Germany, a group 
of German patriots had for some time been plotting to  assassinate 
him. The German opposition was composed of a number of loosely 
connected groups, fluctuating in membership, with little common 
nrganization or common purpose other than their detestation of 
the Nazi regime. The two senior members, who had been engaged 
in conspiring to overthrow Hitler from before the war, were Gen. 
Ludwig Beck, chief of staff of the army until 1938, and Carl 
Goerdeler, a former Oberbiirgevmeister of Leipzig. The only insti- 
tution in Germany able to stage a successful coup d'Ctat was the 
army, and one of the principal centres of the plot was the Abwehr 
(the counterintelligence service of the armed forces). This was 
broken up by Himmler in the course of 1943 but was replaced by  
a small group in the command headquarters of the reserve army, 
whose outstanding personality was Col. Count Claus von Stauffen- 
berg. 

On July 20, 1944, Stauffenberg placed a bomb concealed in his' 
brief case under the table during a conference a t  Hitler's head- 
quarters in East Prussia. By chance, however, Hitler, although 
injured, was not among those killed. The attempt of the conspira- 
tors to seize power in Berlin and bring the army over openly to 
their side failed, and both there and in Paris the coup was sup- 
pressed before the morning of July 21. 

T h e  E n d  of t h e  T h i r d  Reich.-From the summer of 1944 t o  
the summer of 1945 the history of Germany is one of unrelieved 
disaster. By the end of 1944 the western Allies reached the Rhine, 
and six months' fighting in the west alone had cost the Germans 
~,ooo,ooo men killed, wounded and captured. The Russians swept 
through the Balkans and by Dec. 1944 were besieging Budapest 
and threatening East Pmssia. Nazi propaganda foretold a terrible 
fate for the German people if they failed to hold off the enemy, 
while extravagant hopes were placed in the secret weapons (guided 
missiles, jet planes and new U-boats) and in a split between the 
western powers and the U.S.S.R. By a last desperate effort a 
number of divisions and fresh supplies of equipment were gathered 
together in the closing months of 1944, but Hitler, ignoring the 
danger of a Soviet break-through in the east, persisted in gambling 
these resources on an attempt to disrupt the Allies' front in the 
west. 

The Ardennes offensive of Dec. 1944, which fell far  short of its 
objective, Antwerp, was the last offensive operation of which the 
German army proved capable. In  Jan. 1945, the Russians launched 
an attack along the whole line from the Baltic to the Carpathians 
and broke into Germany from the east, while in March the British 
and Americans crossed the Rhine and poured in from the west. At 
Hitler's command Germany was turned into a battlefield in a 
senseless campaign which served no purpose except to  delay the 
inevitable defeat by mortgaging the future of the nation. 

Although there had been talk of a fight to the finish and the 
creation of a national redoubt in the mountainous country of Ba- I 

varia which was the birthplace of the Nazi party, Hitler finally 
refused to leave Berlin. I n  the last week of April he made prepa- 
rations to commit suicide in the underground bunker of the Reich 
chancellery, while the Russians were fighting in the streets of 
Berlin. Among his last acts was to expel Goring and Himmler 
from the party and order their arrest on the suspicion that they 
were negotiating with the enemy. In the case of Himmler this was 
justified, ~ l though  his efforts to reach a separate peace with the 
western powers through the representative of the Swedish Red 
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Cross, Count F o k e  Bernadotte, 
failed completely. In a political 
testament to the German nation, 
Hitler laid the blame for the dis- 
astrous war on others, principally 
on the Jews, and expressed 
neither regret nor remorse for 
what had happened. H e  ap- 
pointed Admiral Donitz his suc- 
cessor as head of state and Goeb- 
bels as  chancellor. I n  the early 
hours of April 29, he married his 
mistress, Eva Braun, and so far 
as is known shot himself on the 
afternoon of April 30. His body, 
together with that of his wife, is 
believed to have been burned in 
the chancellery garden. Goeb- 
bels committed suicide the fol- 
lowing day and Himmler shortly 
afterward. Goring, Speer, Rib- 
bentrop and most of the other 
Nazi leaders were captured and 
subsequently tried by the Allies 
as  war criminals a t  Nuremberg. 
Only the fate of Martin Bor- 
mann, the head of the party 
chancery, who had acquired in- 
creasing influenre with Hitler in 
the last year of his life, remained 
uncertain. 

The  attempt of Admiral Don- 
itz to  negotiate a surrender with 
the western powers proved un- 
successful. The Allies insisted 
upon an unconditional surrender 
and this was signed by Gen. Al- 
fred Jodl and Adm. Hans von 
Friedeburg in the presence of 
representatives of the United Sta 
and France a t  Reims on May 7 
M a y  8-9. 

GERMANY AFTER WORLD WAR I1 

With the unconditional surrender the German state ceased to 
exist and khe responsibility for the government of the German peo- 
ple was assumed by the four occupying powers, the United States, 
Great Btitain, the U.S.S.R. and France. On June 5 ,  the four 
powers announced that an Allied Control council, consisting of the 
four commanders in chief and their political advisers would be 
established in Berlin, and that the country west of the Oder-Neisse 
line would be divided into four zones of occupation (see Popula- 
tion, below). Berlin, although situated in the Soviet zone, was to 
be occupied by all four powers and to be governed by an inter- 
Allied authority or, in Russian, Kommandatura. 

T h e  Potsdam Agreement.-At the Potsdam conference (July 
17-Aug. 2, 1945)~  attended by Joseph Stalin, Harry S. Truman, 
Winston Churchill and Clement Attlee (but not by a French repre- 
sentative), i t  was agreed, though a program of decentralization 
was to be carried out, not to partition Germany but to treat the 
country as a single economic unit with certain central administra- 
tive departments. Great Britain and the United States agreed to 
support a t  the peace settlement the Russian annexation of the 
northern half of East Prussia (including Konigsberg). The con- 
ference also agreed "pending the final delimitation of Poland's 
western frontier" to leave the territories east of the rivers Oder 
and Neisse (Pomerania, including Stettin and Swinemiinde; 
Silesia; and the southern part of East Prussia) under Polish admin- 
istration, separating them from the Russian zone. The Poles pro- 
ceeded to treat these territories as a permanent annexation. driving 
out the German population of several millions and bringing in 
Polish settlers. These cha~~ges  in the elst : I ~ P ~ I I ~  :he lo-r of ~ j ~ ? ~  of 

There were three principal reasons for this failure. The first was 
the opposition of the French, who had not been represented a t  
Potsdam and who were determined, if possible, to prevent the re- 
appearance of a unified German state by the partition of the Reich. 
The second was the growing divergence between the policies each 
of the powers followed in their own zones. The third and most 
important was the breakdown of the alliance between the United 
States and Great Britain on the one side and the U.S.S.R. on the 
other. Their differences covered the whole field of Allied policy, 
but so far as Germany was concerned, the most important issues 
were the functions and powers of the future German government, 
the economic unity of Germany, reparations, frontiers and the 
future of the Ruhr. 

Prolonged negotiations between the four powers culminating in 
two meetings of the Council of Foreign Ministers during 1947 
(Moscow, March-April; London, November-December) produced 
no agreement, and from 1948 the division of Germany by the "iron 
curtain" between the Soviet and western zones of occupation be- 
came the dominant fact in postwar development. 

The  F a i l u r e  of J o i n t  Al l i ed  Control.-The deadlock on the 
Allied Control council had already driven the British and U.S. au- 
thorities to act on their own initiative in dealing with the problems 
of their own zones of occupation. These were particularly severe 
in the British zone which contained the densely populated and 
heavily bombed industrial centres of the Rhineland, the Ruhr, 
Hanover and Hamburg. 

The Allies undertook the occupation of Germany with the pur- 
pose of rooting out the Nazi regime and destroying once and for all 
the basis of German military power. Hence their original direc- 
t:ves laid great stress on political and economic decentralization, 
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disarmament, the arrest of war criminals, denazification, the dis- 
mantling of German war industries and reparations. They rapidly 
found themselves forced to deal with quite a different set of prob- 
lems, the fundamental cause of which was not Germany's strength 
but its weakness. Characteristic of these problems were economic 
stagnation, the dislocation of communications, famine, a desperate 
shortage of housing. an unstable currency and rampant black mar- 
ket, the influx of millions of refugees expelled from Poland and the 
Czech Sudetenland, and the bewilderment and demoralization con- 
sequent to a lost war. Large-scale economic aid had to be given 
by the United States and Great Britain; in the first two and a half 
years even this did not prevent widespread hunger and suffering. 

In 1946 the British accepted the offer of the U.S. government to 
merge their two zones for economic purposes and the bizone came 
into existence on Jan. I ,  1947. This development was bitterly at- 
tacked by the Russians and was disliked by the French who were 
still anxious to break up Germany and were occupied in detaching 
the Saar from the rest of their zone. The British and U.S. author- 
ities had already handed over a great deal of administrative 
responsibility to the Germans and had set up state (Lander) gov- 
ernments. State parliaments (Landtage) were brought into being 
by elections in the U.S. zone at  the end of June 1946, in the British 
in April 1947 and in the French in May 1947. The two largest 
parties to emerge in all three zones were the Christian Democratic 
Union (Christlich Demokratische Union, C.D.U.) and the Social 
Democratic party (Sozialdemokratische Partei Deutschlands, 
S.P.D.), the latter closely bound up with the revived trade union 
movement. I n  the bizone, on Jan. I ,  1947, a German economic 
council of 52 members elected by the Landtage assumed responsi- 
bility, under Allied supervision, for economic reconstruction. 

Alongside this policy of rebuilding the German economy, and 
frequently (as in the case of dismantling) at  variance with it, the 
Allies continued their measures to disarm Germany and reduce 
the industrial basis of its military power. This led to considerable 
confusion in Allied policy which already suffered from major dif- 
ferences between the western powers, e.g., between the British 
Labour government and the United States over the socialization of 
the Ruhr industries; between the French and the other two western 
powers over the creation of centralized organs of administration 
and government. This confusion and the resulting sense of insecu- 
rity about the future added to German demoralization and apathy. 
Apart from the hardships of life in ruined and hungry towns, other 
factors weighed heavily upon the German population-the large 
numbers of prisoners of war still held abroad, especially in the 
U.S.S.R.; the difficulties of absorbing the refugees from the former 
eastern provinces; and the unbalanced division of the population 
between men and women (28, j46,000 males to 3 5,952,000 females 
in the four zones, according to the census of Oct. 1946). 

The turning point in the postwar history of Germany was the 
year 1948. The U.S. and British governments determined to press 
ahead with their plans for the reorganization of western Germany 
despite Soviet opposition and French reluctance. On Jan. 7, 1948, 
the powers and composition of the German Economic council for 
the bizone (meeting in Frankfurt) were changed to create the 
nucleus of a future German government. The Economic council 
was expanded from jz to 104 members and a second chamber, a 
Landerrat consisting of two representatives from each state, was 
set up. To  meet the objections of the French, a six-power confer- 
ence was held in London, attended by representatives of the United 
States, Great Britain, France, Belgium, the Netheriands and Lux- 
embourg. On June 7 this produced an agreed program for the 
future development of the three western zones. Its main features 
were: a constituent assembly and federal German government for 
all three zones (without the Saar, which at  the end of 1947 became 
an autonomous territory economically attached to France); an 
Allied occupation statute governing relations between the Allies 
and the German authorities; an economic merger of the French 
with the British and U.S. zones; the establishment of an Allied 
Military Security board to enforce demilitarization; and an Inter- 
national Ruhr authority to control the coal and steel industries of 
the Ruhr basin. 

The Russians, whose obstructive tactics had been responsible for 

the decision of the western powers to go ahead on their own initia- 
tive, reacted strongly to these developments. They attacked the 
new policy in western Germany, withdrew their representative 
from the Allied Control council (March 20) and began to place 
obstacles in the way of communications between western Germany 
and Berlin. Following the much-needed currency reform in the 
western zones (which the Russians had done everything possible 
to delay and which was put into operation on June 20) the Soviet 
authorities proceeded to enforce a blockade of the Allied garrisons 
in Berlin and of about 2,500,000 inhabitants of west Berlin, with 
the intention of driving out the western powers and securing con- 
trol of the whole of the former capital. This blockade lasted from 
the summer of 1948 to the summer of 1949 and was accompanied 
by great hardship for the population of Berlin. The answer of the 
western powers was to institute a counterblockade of the Soviet 
zone and to organize the supply of Berlin by air. By Sept. 30, 
1949, when the air lift ceased, 2,323,738 tons of food, fuel and raw 
materials had been brought into the beleaguered city in this way. 
Meanwhile the Allied governments refused to be diverted from 
the course on which they had embarked in western Germany and 
pressed ahead with the execution of the decisions made in the sum- 
mer of 1948. On Sept. I ,  a parliamentary council of 65 members, 
elected by the Landtage, met at  Bonn under the chairmanship of 
Konrad Adenauer (C.D.U.) to draft a constitution. Pending a de- 
cision by a future German government on the question of public 
or private ownership, the coal, iron and steel industries of the Ruhr 
were placed in the hands of German trustees and an International 
Ruhr authority set up with powers to allocate supplies between in- 
ternal and export needs, as well as to fix quotas, tariffs and prices. 
This plan, which made large concessions to the French point of 
view, was sharply criticized in Germany. 

Following the hIarshal1 offer of U.S. aid to Europe, further eco- 
nomic aid on a large scale (the European Recovery program) was 
made available to western Germany, and this, combined with the 
effects of the currency reform, led to a remarkable economic re- 
covery. I n  the second half of 1948 industrial production rose 
from 45% to nearly 75% of the 1936 level, while steel production 
doubled during that year. The economic policy followed by the 
German authorities under the guidance of Ludwig Erhard was one 
of free competition and the removal of controls. This was criti- 
cized by the S.P.D. and the trade unions on the grounds that i t  led 
to a steep rise in prices and much hardship for the poorer classes of 
the community. The revival in German confidence, however, was 
marked. 

In  May 1949 the Russians, who had suffered a severe and un- 
expected setback with the success of the Allied air lift, finally 
agreed to lift the blockade of Berlin. The same month the west- 
ern powers put into operation a new occupation statute for western 
Berlin which gave greater freedom and responsibility to  the city ad- 
ministration under its lord mayor, Ernst Reuter (S.P.D.). After 
an uncertain period during which the Soviet authorities made 
further attempts to interfere with freedom of communication and 
the Allies continued the air lift, a tacit working agreement was 
reached which left Berlin divided into western and eastern sectors 
under separate administrations, but with the garrisons of the west- 
ern powers still in situ. 

A further meeting of the Council of Foreign Ministers held in 
Paris in May-June 1948 succeeded no more than earlier meetings 
in reaching agreement on a unified policy for the whole of Ger- 
many and the measures for the organization of separate west and 
east German states continued. On Jan. 17, 1949, a n  Allied Secu- 
rity board had been set up to supervise the demilitarization of 
Germany. Strong German protests continued to be made against 
the dismantling of German factories. A new program for demili- 
tarization agreed on by the U.S., British and French foreign minis- 
ters in Washington in April made considerable concessions to the 
German attitude, but this did not stop the agitation, which led to a 
number of incidents with the British authorities in the course of 
the year. The three foreign ministers a t  their Washington meeting 
completed the arrangements for the merger of the French with the 
Anglo-American bizone and on April 10, 1949, published the prom- 
ised occupation statute. This guaranteed full powers of self- 



government to the new west German state except for certain 
reserved subjects (see Consfi<artion, below). 

G e r m a n  F e d e r a l  Republic.-With the occupation statute 
published, the parliamentary council a t  last concluded its discus- 
sions on the Basic law of the new state. I t  was passed by the 
council on hfay 8, 1949, by 53 votes to 12 and approved by the 
Allied military governors on May 12 with certain reservations, the 
most important of which was the exclusion of western Berlin as 
the proposed twelfth Land of the fed'eration. 

The constitution of the new German Federal Republic provided 
for a president and two chambers, the Bzlndestag, elected for four 
years, and the Bundesrat, representing the Lander governments. 
Considerably more freedom to manage their own affairs was left 
to  the Lander than they had enjoyed under the Weimar constitu- 
tion, but this did not satisfy the strongly particularist Bavarian 
Landtag which alone of the 11 Lander voted against ratification. 

Elections for .the Bz~ndestag took place on Aug. 14. The two 
parties that stood for a rapid return to a free economy, the Chris- 
tian Democrats and the Free Democrats (Freie Demokratische 
Partei, F.D.P.) secured 139 and 52 seats respectively, the S P.D., 
standing for a controlled economy and public ownership of heavy 
industry, 131 seats. When the parliament met a t  Bonn, the new 
capital, Theodor Heuss, the leader of the F.D.P., was elected fed- 
eral president on Sept. 12 and Adenauer chancellor a t  the head of 
a right-wing coalition on Sept. 20. Kurt Schumacher became the 
leader of the large and critical S.P.D. opposition. 

On Sept. 21 the occupation statute came into force, and the 
Allied military government disappeared in favour of the Allied 
high commission. On Oct. 11 the federal government was given 
permission to appoint its own delegate to the Organization for 
European Economic Cooperation in Paris, and on Nov. 24 the 
Allied high commission concluded a new agreement (the Peters- 
berg agreement) with the chancellor. This covered further Allied 
concessions on dismantling and demilitarization; the right to build 
a German merchant marine; German membership in the Ruhr au- 
thority and in the Council of Europe; the right to re-establish 
consular and commercial relations abroad. 

The new government faced severe internal problems, of which 
rising unemployment, the refugees from the eastern territories (be- 
tween 16% and 18% of the total population of 47,612,200) and 
housing were the most pressing. Food and consumption goods 
were plentiful, but prices remained high and housing accommoda- 
tion was desperately short. The S.P.D. attacked the economic 
policy of the government as responsible for the continuation of 
these conditions. Serious concern, with a widespread fear of war, 
was also felt throughout the country at  the open hostility of the 
Soviet government and at  the continued partition of Germany 
which, it was felt by many, was likely to be hardened by the policy 
of co-operation with the western powers on which Adenauer had 
embarked. On the other hand, the situation and prospects of the 
people of western Germany had changed out of all recognition 
since the immediate postwar years. and the new relationship with 
Germany's former enemies in the west which was beginning to take 
shape offered prospects for the future which would have appeared 
improbable on the morrow of unconditional surrender. 

G e r m a n  Democrat ic  Republic.-The Soviet zone of occupa- 
tion, excluding Berlin, had a population of 17,313,734 in Oct. 1946. 
I n  April 1946 the Soviet military administration succeeded in 
bringing about a fusion of the Communists with the Social Demo- 
cratic party in the Socialist Unity party (Sozialistische Einheits- 
partei Deutschlands or S.E.D.). The proposed alliance was re- 
jected by the Social Democrats in the west under the leadership of 
Kurt  Schumacher, but in eastern Germany Otto Grotewohl (joint 
chairman of the S.P.D. with Schumacher) agreed to join the vet- 
eran Communist Wilhelm Pieck in forming the new party, which 
rapidly became the main German agency used by the Soviet au- 
thorities to carry out their wishes. Other organizations used for 
the same purpose were the Free German Trade Union federation, 
the Farmers Co-operative organization and the Free German 
Youth. 

I n  Oct. 1946 elections were held for the five Lander parliaments, 
and coalition go\ernments between the S.E.D. and the two other 

principal parties, the Christian Democrats (C.D.U.) and the Lib- 
eral Democrats (Liberale Demokratische Partei, L.D.P.) were 
established. The eastern C.D.U. and the L.D.P. continued to be 
tolerated throughout the period, but only on conditions which 
made independent action impossible and subordinated them to the 
leadership of the privileged S.E.D. The Lander governments were 
balanced by a number of (German) central administrative dep'art- 
ments which were directly responsible to the Soviet authorities. 
The Economic commission set up in 1947 and largely taking the 
place of the central administrative departments weighted the bal- 
ance further in favour of central direction against the authority 
of the state governments and served, like the Economic council a t  
Frankfurt, as the nucleus of a future central government. 

Largescale land reform affecting one-third of the total land area 
was carried out a t  the beginning of the occupation, close on 70% 
of the land being distributed for private ownership. No attempt 
however was made at  that stage to introduce collectivization. A 
large number of industrial, commercial and financial undertakings 
were taken over by the state, and by 1948 it was estimated that 
75% of the total industrial capacity of the zone was owned by the 
Economic commission and the Land governments. 

Although much in eastern Germany recalled Soviet models, the 
Soviet zone in these years could not be accurately described as a 
Communist state. The first Soviet interest was to secure repara- 
tions, and everything else, including the interests of the German 
Communists, was subordinated to this purpose. Reparations were 
taken in three different ways: first, by dismantling and removing 
equipment; second, by taking from the current production of Ger- 
man undertakings on orders given by the powerful Soviet trading 
companies operating in the zone; third, by the direct transfer of 
German industrial property and land to Soviet corporations. The 
exact amount of reparations taken out of the zone has been much 
disputed; the order of magnitude is indicated by the fact that the 
Soviet corporations (representing only one category of reparation 
operations) accounted for one-quarter of the industrial production 
of the whole zone in 1947. 

On Dec. 6-7,1947, the S.E.D. convened in east Berlin a People's 
congress (Volkskongress) and a second one on March 17-18, 1948. 
The latter decided to set up a People's ccruncil (Volksrat) of 400 
members to serve as a platform for the Soviet-directed agitation 
against the formation of a west German state. In  the autumn of 
1948 the People's council was set to work to draw up a constitution 
for a German Democratic Republic. A third People's congress of 
1,525 members, "elected" on May 15-16, 1949, in the Soviet zone, 
adopted the constitution on May 30. The People's congress ap- 
pointed a new People's council of 400 which was transformed on 
Oct. 7 into a provisional People's chamber (Volkskammer) for the 
new republic. A chamber of states (Landerkammer) was ap- 
pointed three days later and on Oct. 11 the two chambers elected 
'Ilrilhelm Pieck president of the republic. A government nominally 
a coalition but in fact dominated by the S.E.D. was established 
under the premiership of Otto Grotewohl. The Soviet military ad- 
ministration then formally handed over power to the new govern- 
ment, being replaced by a Soviet control commission, and the re- 
public was recognized by the U.S.S.R. and other Soviet-dominated 
governments. In  fact the firm hold of the Soviet authorities was 
not relaxed at  all. The government and the S.E D.  remained the 
instruments of Soviet policy. One of the first acts of the new 
government was dutifully to announce its acceptance of the loss of 
the eastern territories to the Poles. An agreement recognizing the 
Oder-Neisse line as the permanent frontier was signed on July 6, 

1950. (A. Be. )  
On May 16, 1950, Stalin announced a reduction in Soviet repara- 

tions demands. In a letter to Grote~vohl he stated that by the end 
of 1950, eastern Germany would have paid about $3,658,ooo,ooo 
toward the total Soviet demand of $~o.ooo,ooo,ooo. In view of 
this, the Soviet government, in agreement with the Polish (entitled 
to 15% of the Soviet share), had decided to reduce the sum still 
due by so%, that is, to $3,1/-r,ooo,ooo to be paid from current 
production over a period of 15 years. 

At the same time the number of nationalized industries was ex- 
tended. Of the 115 Soviet limited liability companies (Sowjet 
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A k t i e n  Gesellschaften or S.A.G.) only 19 were handed back to the The Soviet reaction to the new situation was to invite (June 7) 
eastern German government. Adenauer to Moscow to establish diplomatic relations with the 

During May 1952 the German Democratic Republic announced German Federal Republic. Adenauer arrived in Moscow on 
several measures which isolated it from the German Federal Re- Sept. 9. After three days' hard bargaining he was promised that 
public. A police-guarded no man's land 3 mi. wide was created German prisoners of war would be repatriated in return for which 
along the whole extent of the western frontier of the German he agreed to the establishment of diplomatic relations between the 
Democratic Republic, Berlin remaining the only exception. The U.S.S.R. and the German Federal Republic. The number of Ger- 
formation of a German people's army had been proceeding from man servicemen missing in the Soviet campaign was given a t  Bonn 
June 1948, but an excuse to reveal its existence was found later, as 1,156.567 and the total of civilian deportees as about 7 jo,ooo. 
and on June 18, 1952, the V o l k s k a m m e r  approved a resolution for Of these only about 140,000 were estimated still alive. But 
the establishment of a national army. A paramilitary labour serv- Marshal N. A. Bulganin, the Soviet premier, informed Adenauer 
ice, under the title "Service for Germany," was approved on that there were in the U.S.S.R. only 9,626 prisoners, all "war 
July 24 for young persons of both sexes who were 17 years old. criminals." 
A Soviet system of administration was introduced into the republic Before leaving Moscow Adenauer sent to Bulganin a letter stat- 
on July 23, when instead of the former five Liinder there were ing that his government represented the whole of Germany and that 
created 14 new Bezirke (provinces, similar to Soviet oblasf i) .  each final determination of German frontiers must await a peace treaty. 
containing I j to 16 Kreise (districts, similar to Soviet rayony) .  On Sept. I j the Soviet government stated that there were two Ger- 
The "sovietization" of eastern Germany was continued by the man governments and two German states, and that the question of 
collectivization of agriculture, which started on July 12, 1952, German frontiers "was solved by the Potsdam agreement." 
when the first east German kolklzoz, or landm~rtsclzaftlzclze On Sept. 16 a government delegation of the German Democratic 
Produktionsgenossenschaft, was founded at the village of Bruse- Republic arrived in Moscow, and four days later a treaty was 
witz, near Schwerin. Revision of the whole system of justice, signed. I t  stipulated that thenceforward the German Democratic 
announced in Oct. 1952, brought the German Democratic Republic Republic was fully responsible for its omn internal and external 
into line with the Soviet system. affairs and that the Soviet had stationed armed forces in eastern 

This increasing sovietization, the raising of workers' production Germany "temporarily." Ulbricht, one of the delegates, explained 
levels, increased persecution of the churches and serious food that, while the western powers would not withdraw their troops 
shortages led to the risings in east Berlin and strikes throughout from western Germany and liquidate their bases there, the presence 
the Democratic Republic ~ h i c h  began on June 16-17, 1953. These of Soviet troops on the territory of the G.D.R. would continue to 
were put down by the Soviet army, and some concessions were be necessary. 
made. On Sept. 29 the Soviet government announced that it was re- 

From Jan. I ,  1954, the U.S.S.R. ended the collection of repara- leasing 8,877 German "war criminals" and handing over 749 serious 
tions from the German Democratic Republic and on that day trans- offenders to the German Federal or Democratic governments. 
ferred the remaining S.A.G. to the east German government. On BIBLIOGRAPHY.-The Cla~sical Period: References to Germany are 
March 2 j ,  1954, the Soviet government announced that the Ger- scattered throughout classical literature, especially in the historians: 
man Democratic Republic was "sovereign." Caesar, De Bello Gallico, published 51 B.c.; Tacitus, Annales and 

Attachment to E~~~ and west ~ ~ ~ f i ~ ~ ~ d . - ~ ~  spite of Germania, the latter edited with full commentary by J. G C. Ander- 
son (Oxford, 1938) ; Ammianus Marcellinus (A. A.D. 39o), ed. by C. U. 
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tract signed at  Bonn on May 26, 1952, and the agreement on Ger- Empire, vol. i-vi, with notes and appendices of J. B. Bury (London, 
man participation in the European Defense Community signed the 1909-14), is fundamental, with Bury's own History of the Later Ronzan 
following day in paris were refused ratification by the ~~~~~h Empire From the Death o f  Theodosius I to the Death o.! Justinian, 
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in London from Sept. 28 t o a c t .  3 of the same year agreed upon a detailed tribes is that of L. Schmidt, Geschichte der deutschen s t a m m e  
new solution of the same problem. Proposed by the British gov- his z u m  Ausgang der Volkerwa~zderung, 2nd ed. (Munich, 1 ~ ~ 4 ) .  
ernment, the solution consisted of a series of documents which Laws of the Germans are edited in Mon.  Gernz. Hist. Leges (Hanover, 
were signed in their final form in paris on act. 23. ~ i ~ ~ t ,  there were 1835-89) For the archaeology of the migrations, see Nils Aberg, 

Archaologie der Volkerwanderungen (1922). For the Huns and their 
agreements between France, the c h ~ m a n  Federal Republic, the relations with the Germans and the empire, see E. A. Thompson, History 
United Kingdom and the United States on the termination of the of  Attila and the Huns (Oxford, 1948). For the Anglo-Saxon invasions 
occupation regime in Germany; second, there s e r e  documents of Britain, see K. G. Collingaood and J. N. L. Myres, I n  Ronzan Britain 
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and the United Kingdom and its extension to the German Federal diplomas, capitularies, canons of councils and formularies edited in 
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period. See also W. Levison, England and the Continent i n  the 
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part in the establishment of the western and period and to the best editions oi printed sources is W. Wattenbach, 
two days later the German Federal Republic became a full-fledged Deutschlands Geschichtsquellen i m  Mittelalter, revised by W. Levison, 
member of NATO. ( S e e  below, Defense.)  vol. i (Weimar, 1952). 
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Territorial changes 

ee I;8:y$9 : : 
Jan. 13, 1935 . . 
March 1 2 ,  1938 . 
Sept. 21, 1938 . . 
March 15, 1939. . 
March 22. 1939. . 
Aug. 2, 1945 . . 

Population 

- . . . 
Restitutions fr;m the of 

Versailies* . . . . . .  
Saar returns to'Germany . . . . . 
Incorporation of Austria . . . . . 
Annexation of the Sudetenland . . . . 
Annexation of Bohemia and Moravia . . . 
Annexation of Memel (Klaipedalt . . . 
Restitutions resulting from the Potsdam 

n s r ~ e r n e n t t  . . . . . 

German Federal Republic! . . . . a45,82o g4,grr 4j;706,500 49,842,624 52.1g0,ooo 
West Berl~n . . . . . . 1 481 1 186 1 Z , O I Z , ~ O O  I 2,146,952 2,195,000 

German ~ e m o c r a t i c  Re~ublic . . , 107,863 41,646 18,488,300 18,389,200 17,832,200 

abridged trans. of above (London, sq.km. 1 sq.mi. 
IQAO) : E.  Brandenburg, Die Reichs- 

Division 

- 
*r\ljace-Lorraine was returner1 to France; Saar w a i  created as 2 territory sdrniniitrrecl hy the League of Sntions and incor1,orated 

within the Fren~n cusrorni rerirnr; Euptn-.\Ialrn;dy n.25 x.quired by Belgium; n.>rlbern S,.lllein'ig was rcturnerl t~ 1)enrnurk; D.~nzig 
was srejtvd 3; a free city: lcmcl Klli; c<lr was ~ i v e n  to I.iti~osnis, n.hlle I'omclrzt. Porneranil 2nd Po~nania wcro inzorporated with 
restored Poland Upper Silesia was partitioned between Germany and Poland on Oct. 20, 1921. 

tGerman wa;time annexations to the detriment of Poland (western part of the country incorporated with the greater German 
Reich and the so-called Warsaw General-Gouuernement created); France (Alsace-Lorra~ne) Luxembourg (included Into "Gau Mosel- 
land") Belgium (Eupen-MalrnBdy) and Yugoslavia (northern Slovenia) are not included in the table. 

t ~ , j k t r i a  a n d  Czechoslovakia reeained indenendence. Meme1 returned to Lithuania. all the lands east of the Oder-Neisse line. 

Area 

sq.km. I sq.mi. 

to&fi;rii&the>rek city of ~ a n ~ ~ ~ w e ~ e  cncl;ded into'poland, the only exception being the northern half of East Prussia which wag 
incorporated with the U.S.S.R.; Saar was again created as a separate,territory united with France by a customs union. 

bExcluding the Saar (area 991 sq.mi.; pop. [ i g j j  est.1 ggz,ooo), pol~t~cally re-un~ted w ~ t h  Germany on Jan. r 1957. 
Sources: Statistirches Jahrbuchfiir das Deutsche Reich (1939-40); Statistisches Jahrbuch fiir die ~undesrepublik Deutschland (1955); 

Population 

1g46census I Igjocensus 1 1955 (st. 

Statistiscbs Jahrbuch der Deulschen Demokralischen Republik (1955). 
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TABLE 11.-Cities With More Than 250,000 Inhabitants, 1939 and 1950 

City 

Berlin . 
Hamburg . 
hIunich . 
Leipzig . 
Essen . 
Cologne 
Frankfurt-on- 

Main 
Dortmund 
Dusseldorf 
Stuttgart . 
Dresden . 

City 

Bremen . . 
Hanover . . 
Duisberg . . 
Suremberg . 
Wuppertal . 
Gelsenkirchen . 
Bochum . . 
Halle , , 
Magdehurg . 
Kiel . . 
Chemnitz . . 

Population 
I 

1939 is shown in Table 11. 
The population of the German empire at its establishment in 

1871 was about 41,059,ooo. During the following 40 years it in- 
creased rapidly to 64.9oo,ooo, according to the census of 1910. and 
to 6~,8oo,ooo at the outbreak of World LVar I.  The population 
was severely reduced by the war in three ways: the loss of men 
at the front and of other persons from war causes was estimated at  
2,8jo,ooo; the birth rate during the war fell to the lowest point 
in history and remained low during the postwar years; and nearly 
7,000,000 persons belonged to the territories which Germany had 
to surrender by the Versailles treaty. 

Hitler's annexations of territory, however, much more than 
compensated for the war losses. Up to the summer of 1939 the 
annexations ef the Saar, Austria, the Sudetenland, Bohemia- 
Moravia and Memel had resulted in an increase in population of 
17,700,000, bringing the grand total of greater Germany to a 
figure of 86,400.00o. 

World War I1 reduced the population of Germany in much the 
same way as World War I :  losses at  the front and from other war 
causes were estimated at about 4,700.0oo; the birth rate fell from 
20.6 per 1,000 in 1939 (in terms of Germany's 1937 frontiers) 
to 15 per 1,000 in 1942; and the loss of German territory to 
the east of the Oder-Neisse line brought about a further reduction 
of about 9,600,000. Nevertheless, if population figures are taken 
for the postwar area of Germany (which represents about three- 
quarters of the total area on Jan. I,  1938), it will be seen that the 
population increased from 58,773.000 in 1939 to 68,230,824 in 
1950 (excluding the Saar in both cases). 

This increase was largely accounted for by the influx of large 
numbers of German refugees expelled from Poland (in its new 
frontiers), Czechoslovakia and other countries of eastern and 
southeastern Europe. (See Table 111.) The number of refugees 
in the German Democratic Republic was not known, but in 1950 
the German Federal Republic included 4,500,ooo Germans from 
the territory east of the Oder-Neisse line; 3,400,ooo from Czecho- 
slovakia, pre-1939 Poland and eastern European countries; and 
1,548,000 from the German Democratic Republic. This last- 
named number was constantly increased by those Germans who 

TABLE 111.-Germans i n  Eastern and Southeastern Ezlrope 

were seeking asylum in the west. By the end of 1955 their number 
was estimated at 2,526,000. 

Although war losses in the postwar German area were more 
than made good by the influx of German refugees, women out- 
numbered men to a greater degree. In 1950 there were 113.4 women 
per IOO men in the German Federal Republic and 124.2 women 
per roo men in the German Democratic Republic. A survey of 
population by age groups is given in Table IV. 

The birth rate in Germany between 1871 and 1914, a period of 
rapid industrial expansion, was, as it had been earlier in England 
in like conditions, unusually high. I t  had averaged about 35 living 
births per 1,000 of the population in the 185os, rose to more 
than 39 in the decade after 1871 and then fell slowly but steadily 
to 27.5 in 1913. During World War I it fell sharply until i t  
reached 14.3 in 1918. I t  rose again to 25.9 in 1920, but then fell 
steadily again to 14.7 in 1933. The percentage of marriages per 
year rose and fell in curves closely parallel to the birth rate. 

In  1933 the National Socialist leaders were greatly alarmed by 
the Iow birth rate, which they regarded as an obstacle to the 
industrial and military expansion of the Reich. Several measures 
designed to increase the population were adopted between 1933 
and 1939, the most publicized of which was the system of govern- 
ment marriage loans, a quarter of the loan being repaid for each 
child born alive. These measures brought about a moderate in- 
crease in the population figures, the birth rate having risen to 2 0  

per 1,000 in 1939, whence it  again declined in World War I1 to 
15 in 1942 and 16 in 1943. 

During 1946-50 the birth rate in the Federal Republic remained 
a t  about 16 per 1,000, while the death rate decreased from 12.4 
to  10.4. In  the Democratic Republic in 1948 the birth rate was 
I 2.8 and the death rate 15.1. Table V illustrates the different de- 
velopment in the two parts of Germany between 1939 and 1952. 

Country 1937 

~ z e c h o s i v a i i a  I= 
Poland . 7 4 1 ~ 0 ~ 1  
Daniig . I / 35o.000, 
Rumania . 720,000 
Yugoslavia . j75,ooo 

TABLE V.-Natural Population Variations, 1939, 1946 and 1952 
( I n  thousands) 

Area / Year 1 Births / Deaths 

1950 Country -..^I 1 Italy ( ~ l t o  

loo,ooo BakfF,"lates : 
380,000 1 1  Memel territory 

55,000 
Hungary . . / 530,000 , 150,ooo I /  Total . . 

Excess of 
births (+) 
deaths (-)  

- 208 + 35 

German Federal Republic . . 

West Berlin. . . . . . 

German Democratic Republic . . 

EastBer l in .  . . . . . 1937 -- 
290,000 
105 ooo 
j9:ooo -- 

In  the first years after World War I1 the eastern German au- 
thorities made no effort to check the drastic population develop- 
ments in their territory, influenced partly, no doubt, by the over- 
crowded and chaotic conditions which prevailed. Then, however, 
there was a tendency to introduce population measures reminis- 
cent of the Nazi era. Measures against abortions were tightened 
up, and in Sept. 1950 a law "for the protection of mother and child 
and the rights of women" was introduced, with the dual aim of 
increasing the employment of women in industry and encouraging 
the production of large families. Improvement along these lines, 
however, was largely offset by an increasing exodus to the Federal 
Republic of members of the most productive age groups during the 

I950 

214,000 - 
- 

6,600,ooo 

Sourie: Vierleljahrshefte zur Wirlsdajtsforschung (1953). 

-- 
1939 
1946 
1952 
1939 
1946 
1952 
1939 
1946 
1952 
1939 
1946 
1952 

~.ogg,ooo 

ensuing years. 
The density of population in 

Germany (including the Saar, but 
not the later annexations) in- 
creased steadily from 124.2 per 
square kilometre in 1910 to 134.3 
in 1925, 140.3 in 1933 and 147.6 
in 1939. I t  was this growing 
pressure of population that made 
the National Socialists proclaim 
so loudly and insistently that they 
must have more "living space" 

807 
709 
762 
43 
15 
18 

287 
185 
242 

25 
8 

11 

TABLE 1V.-Population by Age Groups, 1939,1946 and 1950 
(In percentages) 

Age 

14-50 
Under14 

6 
65 and over 

*Under I j. 
Source: Bunderministerizlm f i r  gesamtdeutsche Fragen (Bonn). 

German Federal Republic German Democraiic Republic 

1939 1946 19.50 1939 

Male 

55.9 
22.8 

14.2 
7.1 

Female Male Female Male Female Male Female Male 

55.8 47.2 53.1 51.8 53.0 / 56.5 55.0 44.0 
21.3 28.2* 22.r* 23.9 20.1 21.1 19.6 28.0 20.1 25.0 19.4 

47.2 50.2 
15.3 15.5 16.1 15.4 17.3 14.5 16.2 17.7 :::$I 17.9 19.8 
7.6 / 9.1 8.7 8.9 9.6 1 7.9 1 9.2 I 10.3 9.7 9.9 10.6 
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(Lebensraum). The most rapid increase in density occurred in 
the cities, and the National Socialists tried, but with little success, 
to combat this flight from the country. After the war the density 
of population in the Federal Republic increased rapidly from 178 
per square kilometre in 1946 to 194 in 1950 and 213 -in 195 5. 
Regional alterations brought about by the flight from bombed cities 
and the accumulation of expelled persons in the most easterly 
Lander grew less marked. But there were still great regional 
variations resulting from natural conditions, l o y  population density 
being found in the barren northern area of Lower Saxony, the 
Swabian and Franconian highlands, the Upper Palatinate hill coun- 
try, the Bavarian forest and the Alpine border region. In the 
German Democratic Republic the density of population increased 
only from 162 in 1946 to 164 in 1950, and then fell back to 158 
by mid-1953, as the movement of refugees to the west gathered 
force. Comparative figures for population density are given in 
Table VI. 

The Refugees.--One of the most acute social problems facing 
Germany at the end of World War I1 was that of the refugees; 
i.e., those Germans expelled from former German territory east 
of the Oder-Neisse line and from Czechoslovakia, Hungary and 
Poland under the terms of the 1945 Potsdam agreement. 

By the end of 1953 there were 8,451,000 expelled persons living 
in the German Federal Republic, and a further 2,153,000 political 
refugees from the German Democratic Republic and the Soviet 
sector of Berlin, who together formed about 2 2 %  of the popula- 
tion of the Federal Republic. In  the Democratic Republic the 
refugee population in Aug. 1940 was 4,312,000, 24% of the popula- 
tion. By mid-1953, however, the number was reduced to 3,8oo,ooo, 
as these expelled persons joined in the flight to the west. 

TABLE V1.-Population Density, 1939, 1946 and 1950 

Territory 
1 Population per sq.km. 1 

German Federal Republic*. . 
Schleswig-Holstein . . . 
H a m b u r r .  . . . . 
Lower Saxony . . . . .  
North ~ h i n e - ~ e s t p h a l i a  . . . 
Bremen . . . . . . . 
Hesse . . . . . .  
~ h r t t e m b e r g - ~ a d e n t  . . . . 
Bavaria . . . .  
~hineland-Palatinat; . . . . 
Bndent . . . . . .  
b~hrt temberg-~ohenzollernt  . . . 

West Berlin . . . . . . . 
'160 

Brandenburg . 164 

168 
187 188 

*Area in Sept. 1950. +In March 1952 Wiirttemberg-Baden Baden and Uriirttemberg- 
Hohenzollern were united to form the Land of  ade en-wiirttedberg. $Area in Jan. 1952. 
I n  July 1952 the five Lander were replaced by 14 new provinces (Bedrke ) .  

Sources: Statistischas Jahrbuch fur  die Rundesrepublik Deutschland (1954); Population 
of the Federal Republic of Germany and Wes t  Berlin, U.S. Department of Commerce. 

The distribution of the refugees in western Germany was from 
the first extremely uneven, and bore heavily on the rural and rela- 
tively poor regions of Schleswig-Holstein, Lower Saxony and Ba- 
varia, lying on the eastern borders of the Federal Republic; the 
more industrial regions of the west had little accommodation avail- 
able because of the widespread war damage. A scheme for a fairer 
redistribution of the refugees was drawn up by the federal govern- 
ment in Nov. 1949, and by the end of 1954 more than 750,000 
expelled persons and refugees had been resettled in the industrial 
areas of North Rhine-Westphalia and Wiirttemberg-Baden. Never- 
theless, 48.5% of all expelled persons were still living in Schleswig- 
Holstein, Lower Saxony and Bavaria. 

By July 19 55 only one-third of the expelled persons and refugees 
could be said to be fully integrated in the Federal Republic. A 
further 50% or so had jobs, but not in their own trades or pro- 
fessions. Just under a fifth were either unemployed, part-time 
employed, sick or invalid. Moreover, living conditions for many 
were still below the general standard, and many were still housed 
in camps. 

Assimilation of the refugees in eastern Germany made greater 

progress, partly because of the Soviet insistence on the permanence 
of the Oder-Neisse frontier and partly because the nature of the 
land facilitated land reform on a much larger scale than was pos- 
sible in the west, but mainly because it was prosecuted more 
vigorously. According to Soviet statistics 762,300 ha. were divided 
among the refugees, and it was possible to resettle about 348,000 on 
90,600 farms. Attempts were also made to assimilate the refugees 
into industry, and groups of specialist craftsmen, such as those 
from the jewelry and glass industries in Czechoslovakia, mere en- 
couraged to continue their trades and to build up new industries 
in what were formerly agricultural areas. 

Religion.-As a result of the Reformation in the 16th century, 
northern, central and northeastern Germany became Protestant 
(Lutheran and Calvinist), while the west, south and southeast 
remained largely Roman Catholic. In  both areas, however, en- 
claves of the other religious denomination remained. Until the 
large-scale movements of German refugees after World War 11, 
the traditional territorial demarcation of Protestantism and Roman 
Catholicism in Germany remained basically unaltered, save for 
some changes brought about in industrial districts and large centres 
of population as a result of the Industrial Revolution. 

The Hohenzollern empire established in 1871 was dominated by 
Prussia and was thus much more Protestant than Catholic. The 
antipathy came to the surface in the Kultz~rkampf (see History). 
As for the various Lutheran and Calvinist churches in Germany, 
they had always been so organized that the church in each Land' 
managed its own affairs; and this continued to be the practice 
after the foundation of the German empire in 1871. 

When the empire ceased to exist after the German defeat in 
World War I, the traditional relationship between state and 
churches had to be revised. In the first place the various Protes- 
tant churches negotiated new treaties with the different Land 
governments which, in the Weimar republic, had succeeded the 
former ruling houses in Germany. The Land Protestant churches 
continued to be completely autonomous, but in 1922 they formed 
a loose association for purposes of mutual collaboration called the 
Deutscher Evangelischer Kirchenbund, or German Evangelical 
Church federation. 

The organization of the Roman Catholic Church in Germany 
was elaborated during the 19th century, and this general organiza- 
tion was recognized in concordats which the church made, during 
the period of the Weimar republic, with Bavaria (1924), Prussia 
(1929) and Baden (1932). AS a result the Roman Catholic 
Church in Germany was organized into a number of ecclesiastical 
provinces, each with an archbishop at its head and each consisting 
of a number of dioceses. The Roman Church, like the Protestant 
churches, retained the right to its own denominational schools and 
the right to levy a tax on its members, which, however, was col- 
lected for it by the state. 

The old-established Jewish community in Germany was com- 
paratively late in obtaining equality of rights with other citizens. 
Equality was granted to the Jews in Prussia in 1848, and during 
the next 20 years most of the other German Liinder followed suit. 
Like the Protestants, the Jews were organized on a Land basis, and 
below that on a congregational basis. I t  has been estimated that 
in 1933, when the Nazis assumed power, the membership of the 
Jewish congregations totalled about 500,000 persons. In the same 
year the religious composition of the country was as follows: 
Protestant, 62.7%; Roman Catholic, 32.5%; Jewish, 0.7%; other 
denominations and nonbelievers, 4. I %. 

The Nazis made determined efforts to assimilate the Protestant 
churches in Germany to their organization. In July 1933 the 
constitution of the German Evangelical Church federation was 
revised, in conformity with the aims of the Nazi-inspired "German 
Christians," and as a result a National Synod of the Protestant 
Church was created and a Reich bishop appointed for the whole of 
the Protestant Church in Germany in accordance with the leader- 
ship principle. Ludwig Muller, the Reich bishop, was a whole- 
hearted Nazi and in Dec. 1933 agreed without any hesitation to 
the incorporation of the German Protestant youth organization, 
numbering about 700,000 members, in the Hitler Youth. As a 
result of these measures opposition grew within the Protestant 
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TABLE VI1.-Religions in Germany merely a loose federation, with 

Christians 
members keeping their own iden- 

NO religion tity and powers. Within the 
Territory Protestants 1 Roman Catholics Evaneelische Kirche Deutsch- 

I i Yumber 1 % / Sumbcr 1 1 Number / 
German Democratic 

*According to the 1y50 census. tAccording to the 1946 census. 

churches, and this crystallized, under the leadership of Martin 
Niemoller, into the Pastors' Emergency league. A protest meet- 
ing was held by the league at Barmen in May 1934, and there a 
declaration was issued which condemned the totalitarian claims of 
the Nazi state and maintained the church's right to independence 
in matters of faith. The Barmen declaration was, in effect, the 
beginning of the Bekenntnis Kirche, or Confessional Church, as 
the large group of dissident Protestant clergy led by Niemoller 
later came to be called. 

In an attempt to resolve the difficulties which had arisen with 
the Protestant churches, the Nazis created in July 1935 a Reich 
ministry for ecclesiastical affairs, and Hanns Kerrl was appointed 
to the office. He instituted repressive measures against the Con- 
fessional Church, and Kiemoller was imprisoned, other ministers 
were fiercely persecuted, and a strict supervision of church finances 
was introduced in an attempt to bring the clergy to heel. In 1936 
the Confessional Church was declared illegal. H o ~ ~ e v e r !  despite 
all the oppressive measures and although it weakened itself by in- 
ternal dissensions, the Confessional Church maintained its opposi- 
tion to the Nazi regim-e, and the fine record of Niemoller and his 
follo~vers greatly helped the restoration of friendly relations be- 
tween German Protestantism and Protestantism in other parts 
of the world after the end of World War 11. 

Despite the incompatibility of the doctrines of National Social- 
ism with those of the Roman Catholic Church, a concordat was 
signed in 1933 ~vhich confirmed most of the traditional rights of 
the Roman Church in Germany. Soon however the Nazi govern- 
ment began systematically to undermine the authority of the 
church and secured the suppression of various Roman Catholic lay 
associations and the virtual elimination of the Roman Catholic 
youth organization and church schools. In addition the Sazi 
regime disgraced itself by making extravagant attacks on the char- 
acter of the Roman Catholic clergy. Leaders of the church de- 
fended their faith with great vigour, and throughout the Nazi 
period, even during the war, aspects of Nazi policy were fearlessly 
denounced from Roman Catholic pulpits and in pastoral letters. 

Against the Jews the Nazis, in accordance with their bitterly 
anti-Semitic racial doctrines, adopted a policy of extreme perse- 
cution which ultimately became one of extermination. As a result, 
the 307,614 "believing Jews" registered in the census of 1939 had 
been reduced to a mere 30.000 by 1945. 

From 1945 the relations between the state and the churches 
in the Federal Republic were governed by the relevant provisions 
of the Basic law or provisional constitution of the republic, 
which guaranteed to the churches their traditional rights. Though 
both Roman Catholic and Protestant churches followed a policy of 
political neutrality, from time to time church leaders in post~var 
Germany did not fear to voice their opinions on matters of public 
importance. Thus both Roman Catholic and Protestant leaders 
attacked the Allied dismantling policy after 1945; and Martin 
Niemoller in particular attracted much attention because of his 
opposition to proposals of German participation in a European 
defensive system, which would involve remilitarization of the 
country. 

The organization of the Protestant Church in Germany was con- 
siderably modified after 1945. The former German Evangelical 
Church federation was dissolved in 1948, and in its place the 
Evangelische Kirche Deutschlands. or Evangelical Church of Ger- 
many, was set up. All the separate Lutheran and Calvinist 
churches of Germany, save the Church of Bremen, became mem- 
bers of the new body, which like its predecessor was by no means 
a central government of the German Protestant Church, but 

four years of the elementary school and concentrated largely on 
practical and commercial subjects, including one modern language ; 
and the various types of secondary school, which prepared pupils 
for entry to the universities or technical colleges by means of the 
Abitz~r examination, taken at  the age of 18 or 19. The oldest and 
best-known form of secondary school was the classical Gymnasium, 
which, modelled upon the ideas of Wilhelm von Humboldt in the 
early 19th century, gave a thorough grounding in Greek, Latin and 
the humanities; then the Realgynznmium m7as instituted in which 
classical and modern subjects were more evenly balanced: and 
finally the modern Realsclzul~, teaching mathematics, science and 
modern languages, was established to meet the growing needs of 
trade and industry. 

Certain liberal changes were introduced under the Weimar re- 

1 .umber 

1,854,077 
1,185,557 

::a 1 :3 1 " 
lands a smaller association known 
as the Vereinigte Evangelisch- 
Lutherische Kirchen Deutsch- 

28,076 0.2 I lands was also established in 
1948-a union of all the separate 
Lutheran churches accounting for 

about 49% of the total membership of the bigger body. 
According to a report made in March 1955 by the Church Office 

for Statistics in Hanover, over 41.000.000 Germans (roughly 60% 
of the total population) in the Federal Republic and in the Demo- 
cratic Republic were Protestants. The largest group within the 
Protestant Church was the United Evangelical-Lutheran Church 
ni th nearly 18.000,ooo members, followed by the Evangelical 
Union Church with 14.7oo.000 members. 

In  the German Democratic Republic, out of a total population 
of 18,500,000, there were 15,000.000 Protestants; in the Federal 
Republic there were 26,000,000 Protestants and 22,000,000 Ro- 
man Catholics. 

The signing of the Bonn conventions in May 1952 led to a cam- 
paign by the authorities to undermine the influence of the Prot- 
estant Church in the German Democratic Republic. Pressure was 
applied in particular to the Junge Gemeinde, the church fellow- 
ship in which the young people were organized. The  campaign, 
however. was called off in June 1953, and a communiquC issued 
after a meeting of state and church representatives announced 
that the state would guarantee the independent existence of the 
church provided that the church would refrain from unconstitu- 
tional interference in economic and political life. 

Despite this agreement, however, persecution continued, though 
less openly, and relations became strained again, in particular 
over the state policy of holding Jugendweihe or secular youth 
dedication ceremonies, a Marxist equivalent of the Christian con- 
firmation service. 

After 1945 the Roman Catholic Church returned to the or- 
ganization and the state-church relationship embodied in the 1933 
concordat, and the Holy See accordingly still recognized the pre- 
war boundaries of the German Roman Catholic dioceses and 
provinces despite the territorial changes brought about by post- 
war cessions of German soil and the division of the country. 

After World War I1 the few survivors of the Jewish community 
in Germany reorganized themselves anew on the traditional basis 
of the Lend and Gemeinde (state and local group). The different 
groups became represented as a whole by the Jiidische Kultus- 
Gemeinde (Community of Jewish Worship) and by the Zentralrat 
der Juden in Deutschland (Central Council of the Jews in Ger- 
many). 

In  Jan. 1955 there were about 22,000 Jews in the German Fed- 
eral Republic and west Berlin, and about 4,600 in the German 
Democratic Republic. 

Education.- The school system in Germany developed from 
three main types of school existing in the last quarter of the 19th 
century: the free elementary school for children between the ages 
of 6 and 14 (Volksschule) ; the intermediate school (1MittelschuEe), 
which for a small fee offered a six-year course following the first 
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public, although the main structure was not greatly altered. The revised by the introduction of an ultranationalist approach in 
first four years of the elementary school (known as the Grzind- teaching history and of pseudoscientific geopolitics embodying the 
schule) were made compulsory for all, and for those children who idea of German racial superiority and a German mission and duty 
did not enter an intermediate or secondary school two to three to become a ~oo.ooo,ooo-strong leading nation of Europe. 
years' part-time vocational continuation school were prescribed. After World m'nr II.-The Potsdam agreement of Aug. 1945 
The  Weimar constitution also intended to make free secondary provided for the control of German education by the occupying 
schooling available to all children according to their ability, but powers in order to eliminate Nazi and militarist doctrines and to 
this principle was never applied very widely in the various Lander, make possible the successful development of democratic ideas. 
which were responsible for carrying out educational policy. Two In spite of the immediate postwar chaos in education there was 
additional types of secondary school were established during the a strong desire, shared by Germans and occupying authorities 
RTeimar period-the Deutsche Oberschule, which based its teach- alike, to introduce school reforms as early as possible, so that the 
ing more directly on German tradition, and the Aujbauschule, German school might be transformed from a purely instructional 
which in country districts offered a shorter course of six years to institution into a more lively community where the child's inde- 
pupils leaving the elementary school at  the age of I z. There were, pendent and critical judgment was encouraged to develop. Vary- 
however. numerous local variations of these main types of schools, ing degrees of school reform were therefore started in the four 
Denominational schools were the general rule throughout Ger- occupied zones even before general principles were formulated by 
many, although mixed-denominational schools with some religious the Control council in June 1947. This directive prescribed equal 
teaching gained ground under the republic, and there were also a educational opportunities for all; the provision of free tuition and 
few secular schools where no religious instruction was given. school equipment in all schools attended by children of compulsory 

The Nazi regime introduced certain further changes in the school age which were supported by public funds, and financial as- 
school system. The administration of education was centralized sistance where required in other schools; compulsory full-time 
under the Reich and Prussian ministry of education in 1934, and school attendance between the ages of 6 and I j, and part-time 
attempts were made to bring about greater uniformity in secondary compulsory attendance until the age of 18 for pupils not taking 
education. Only the Deutsche Oberschule, the Aujbauschule and higher education; the institution of a comprehensive school system 
the Gymnasium were retained, the first, because of its emphasis on in which elementary and secondary education formed two consecu- 
Germanic tradition, reaching a dominant position, while the tive stages, and not two overlapping types or qualities of instruc- 
classical Gyrnnasien were considerably reduced in numbers. An- tion; education for responsible citizenship and a democratic way 
other Nazi innovation was the plan to replace the six-year Mittel- of life; and teacher training in universities or training institu- 
schule by a free four-year Hauptschule of a still more technical tions of university rank. 
nature for selected pupils of physical and racial suitability. Teach- Progress toward these ideals was far from uniform in the vari- 
ing in all the schools became very largely coloured by Kazi ous zones of Germany. The comprehensive type of school was 
theories, and there were in addition special schools for the train- fully established only in the Soviet zope, where educational ad- 
ing of the party Clite. notably the National Political Educational ministration was centralized at  a very early stage. This Ein- 
institutions and the Adolf Hitler schools. Although the denomina- heitssckule provided for an eight-year elementary stage, followed 
tional school was formally retained by the concordat of 1933, the by four years' secondary schooling either in an Oberschule or in 
Nazis systematically undermined its position and by 1940 it had a part-time or full-time vocational school. Private schools were 
finally disappeared from the scene. abolished. No reIigious instruction was allox-ed in the schools, 

h'ot counting the technical and other institutions of university and the teaching was speedily converted to the inculcation of 
standing, there were 23 universities in Germany in 1939, some of communism. Under pressure of the shortage of skilled labour, 
them mediaeval foundations, others having been founded in the preference was later given to the 11-year elementary plus technical 
15th and 16th centuries. The modern period of university de- school, and this, shortened to a ten-year course by 1 9 j j ,  was 
velopment may be said to have begun with the creation of the threatening to replace many of the Oberschulen. 
Prussian national University of Berlin in 1810, and it  was inspired In the Federal Republic the school system reverted very much 
to a great extent by the humanistic thought of Humboldt, who to the traditional Weimar structure, with considerable variations 
insisted on a new independent position for the university, sepa- from Land to Land. Elementary education, for those 80% or so of 
rated from the territorial power, as a "privileged corporation" children who did not go on to intermediate or secondary schools, 
with self-governing rights. To this important principle he added consisted of from four to six years' Grundschule, followed by four 
the two further principles of freedom of teaching and freedom of or five years at  elementary school, and part-time attendance a t  
learning, the latter enabling students to attend whatever lectures vocational schools for six to eight hours a week. In  Feb. 1955 
they liked and to wander from one university to another, without it was agreed to introduce greater uniformity in intermediate and 
any sort of tutorial system. secondary schooIing. All intermediate-type schools were to be 

Despite various attempts during the Weimar period to broaden known as il.fittelschulen and all secondary schools (leading to 
the social basis of the universities, they continued to remain the university matriculation) as Gynznnsien. But there were longer 
strongholds of the upper and the prosperous middle classes. In and shorter courses at each type of school, and in the Gymnasium 
1929 less than 5% of the students at  universities and technical provision was made for classical, modern and mathematics or 
high schools were drawn from the lower class. Moreover, free- science classes. Secondary schpoling was not everywhere free, but 
dom of teaching all too frequently degenerated during the republic where fees were charged the number of scholarships had risen. 
into freedom to disseminate nationalist propaganda against the In the southwest the denominational school was the general rule; 
state, and nationalist and antidemocratic ideas pervaded a number in most other parts the mixed-denominational school with religious 
of the student associations. In  the smaller provincial universities, instruction nas  fairly widely accepted. 
in particular, Nazi-nationalist student organizations were already The universities were faced with even greater problems at  the 
firmly established by 1931-32. end of the war; not only were the teaching staffs curtailed by 

Immediately after coming to power Hitler appointed as minister denazification and many of the buildings destroyed, but the num- 
of education (first in Prussia and from April 30, 1934, in the ber of prospective entrants was abnormally high as a result of 
Reich) Bernard Rust, who was responsible solely to Hitler himself; neglected studies during the war. Even after certain categories 
new university rectors responsible only to the minister were ap- of Nazis and regular officers were excluded it was found necessary 
pointed, and teaching staffs were severely purged not only of Jews to impose a numerus clausus during the early postwar years. The 
but also of all who could be suspected of opposition to the new great expansion in university attendance after the war may be 
theory that the task of a German university was to create Aryan illustrated by the fact that in 1935-36 there was I university stu- 
and (Germanic man. Dismissals among professors and lecturers dent to 89 j  inhabitants, whereas in 1953 there was I to 423 in- 
amounted to 1,687, while the number of students was reduced from habitants in the federal territory, and in west Berlin, where a 
about 1 ~ 0 , o o o  in 1933 to about 60,000 in 1938. Curriculums were second university, the Free University of Berlin, was founded in 
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1948, since the Humboldt university in the Soviet sector was being 
progressively converted to Communist principles. 

A mixed commission of inquiry set up at the end of 1947 to con- 
sider the question of university reform in western Germany made 
various proposals. The most important of them concerned a 
greater degree of independence of the state, a closer relationship 
with the community as a whole, the employment of professors 
with special qualifications for teaching, and the introduction of a 
stz~dium generale with the object of broadening the outlook and 
knoxledge of the students. Apart from the founding of chairs of 
political or social science at a few of the universities, little had 
been done by 1954 to carry out the suggested reforms in western 
Germany. There was, hovever, greatly increased contact with the 
academic world abroad. 

In eastern Germany great importance was attached to the broad- 
ening of the social basis of university attendance, and. in 1955, 
53% of all students were said to come from workers' and farmers' 
families. Scholarship grants were available only for these and 
for students of lower middle-class origin. Political reliability, in 
the Communist sense, continued to determine academic advance- 
ment, and in every faculty students were required to pass a basic 
course in political science. Apart from the excessive and com- 
pulsory concentration on Communist political theory, the uni- 
versities of the Democratic Republic were suffering from an 
overspecialization in technical subjects to meet the demands of 
the five-year plan. 

TABLE VII1.-Attendance at LTniversities and Technical Colleges 

Total  number of matriculated students 
(number of women in parentheses) 

Winter Winter / S y y r  1911-12 / 1930-31 ( 1936-37 

Universities 
Berlin . . 
Bonn . . . 
Breslau . . 
Frankiurt-on- 

Main . . 
Guttingen . . 
Greifswald 
~alle-1Vittenbe;g 
Kiel . . . 
Cologne . . 
Khnigsberg 
Marburg . : 1 Munster . . 
Eriangen . . 
Munich . . 
Wiirzburg . . 
Leipzig . . 
Tubingen . , 

Freiburg . . 
Heidelberg . 
Jena . . . 
Giessen . . 
Rostock . . 
Hamburg . . 
Mainz . . 

Technical 1 
colleges 

Aachen 
~ e r l i n - ~ h a i l o t - '  

tenburg . . 
Brunswick . 
Breslau . . 
Darmstadt . 
Dresden . . 
Hanover . . 
Karlsrube . : 1 
Munich . 
Stuttgart . . 

I 

Sources: Stntistisches Jnhrbuch f ~ r  die bundesrepublik Deutschland (1954); Statistisches 
Jahrb~rch der Deutsclzen Demokrotischen Republik (195 5). 

CONSTITUTION AND GOVERNMENT 

In 1933 the Reichstag ceased to have any real function in the 
state. An enabling act passed by a Sazi-Nationalist majority on 
March 23, 1933. set aside many of the clauses of the Reimar con- 
stitution, including the guarantees of personal liberty, and virtu- 
ally gave Hitler dictatorial power. He and his cabinet were able 
to issue decrees having the force of law and, with all other parties 
except the National Socialist party dissolved, he speedily organized 
a totalitarian form of state in which the individual Lander were 
gradually shorn of their powers until they existed as little more 
than administrative divisions, while the state itself was dominated 

by the National Socialist party. This party established an intri- 
cate network of directing bureaus and mass organizations duplicat- 
ing those of the state in order to secure its hold over every aspect 
of the life of the country, and its power was reinforced by the 
ubiquitous secret police or Geheime Staatspolizei (Gestapo). 

At the end of World War I1 Germany was left without a gov- 
ernment, and supreme authority was assumed by the U.S., British. 
French and Soviet commanders in chief, acting both individually 
in their own zones of occupation and also jointly, in matters af- 
fecting the whole of Germany, as the Allied Control council. 
Agreement on the political and eco~lomic principles that should 
govern Allied policy was reached a t  Potsdam on Aug. 2 ,  I94 j .  
The unwieldy state of Prussia was split up into a number of more 
moderate-sized Lander and certain other Lund boundaries were 
redrawn to eliminate the very small units and to facilitate com- 
munications in the four areas of occupation. Gradually a fair 
measure of self-government \\-as restored to the Germans, first a t  
the level of the commune, and then at Lund level, until by the 
spring of 1947 elected diets and governments were functioning 
throughout the country. certain central powers being reserved to 
the occupying powers in each zone. In  the meantime fundamental 
disagreement had developed between the occupying powers as a 
result of the Soviet refusal to co-operate in treating Germany as 
an economic whole in the manner prescribed by the Potsdam agree- 
ment. -1s a step toward this end, the U.S. and British zones tvere 
fused for purposes of economic organization at  the beginning of 
1947, and the French zone was associated with them in Oct. 1948. 

G e r m a n  F e d e r a l  Republic.-Efforts to establish a central 
German government by quadripartite agreement at successive con- 
ferences of the four foreign ministers having failed, the three 
western powers eventually decided that governmental develop- 
ment in western Germany could be held up no longer. At a series 
of talks in London in the spring of 1948, a t  which representatives 
from the Benelux countries were also present, principles were 
enumerated for the formation of a central government in western 
Germany, for the international control of the Ruhr and for the 
establishment of a military security board. The ministers- 
president of the 11 western German Lander were authorized to 
convene a constituent assembly for the drafting of a democratic 
and federal type of constitution which should combine adequate 
central authority with a proper degree of self-government for the 
participating Lander. The constitution was to be so formulated 
that it could be adapted when German unity was once more es- 
tablished. This constitution (known as the Basic law) was 
adopted by the parliamentary council at Bonn on May 8, 1949. 

At first sight the Basic law closely resembled the Weimar con- 
stitution in being a federal, republican type of constitution 
weighted in favour of the central authority. But it granted the 
Lander much more legislative and administrative independence. 
Education and cultural and religious affairs were now the sole pre- 
rogative of the Lander, x-hich also had wide legislative p o ~ ~ e r s  
in the field of public health, press and films. Financial questions, 
moreover: were no longer the monopoly of the central government; 
poTirers of taxation were divided between the Lander and the 
centre, and it was a recognized principle that the two authorities 
should be self-supporting and independent of each other in their 
budget economy. Like the Tlreimar constitution the Basic law 
provided for a two-chamber legislature, consisting of a Bz~ndestag, 
representing the nation as a whole, and a Bz~?zdesr.czt, formed from 
members of the Land governments. The Bundesrat was to act 
mainly in an advisory capacity, although it had powers of sus- 
pensory veto and of absolute veto over taxation legislation affect- 
ing Land interests. The position of the president was far less 
powerful than under the Weimar constitution. In  particular, he 
had none of the former emergency powers, which now passed in 
severely curtailed form to the government. The government, 
however, was correspondingly strengthened, both by the provisions 
aiming at  governmental stability and by the adoption of a system 
of collective responsibility. 

The Basic law was approved by the US. ,  British and French 
military governors with certain important reservations. The 
exercise of sovereign powers in the new Federal Republic was 
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restricted by the Occupation statute, which was promulgated on 
the same date as the Basic law (May 12, 1949). By this document 
the three Allied powers reserved to themselves powers in the field 
of disarmament and demilitarization; controls in regard to the 
Ruhr, reparations, decartelization, trade discrimination, foreign 
interests and claims; foreign affairs; displaced persons; security 
of Allied forces and their immunities; occupation costs; respect 
for the Basic law and the Land constitutions; control over foreign 
trade and exchange; the minimum of control required to reduce 
the need for external economic assistance; and control over the 
treatment in German prisons of persons falling within the com- 
petence of the courts or tribunals of the occupying powers. An 
important reservation concerned the position of Berlin; it was 
decided that in view of the practical difficulties involved by the 
quadripartite occupation of the city, Berlin could not be included 
in the new Federal Republic, although it should be allowed to send 
observers to the federal parliament. 

The federal government took office on Sept. 20, 1949, in the 
form of a coalition between the Christian Democratic union, the 
Free Democratic party and the German party, under the chancel- 
lorship of Konrad Adenauer. On the same date military govem- 
ment ceased to exist and Allied control was exercised instead 
through a civilian Allied High commission. During the following 
two years the controls enumerated in the occupation statute were 
gradually reduced, and on May 26, 1952, contractual agreements 
establishing a new relationship between the three western powers 
and the German Federal Republic were signed in Bonn. These 
extended to the Federal Republic full authority over its internal 
and external affairs except for special rights retained by the Allied 
powers over the stationing of armed forces in Germany, Berlin, 
and such matters as unification of Germany and a peace settle- 
ment. Because of delays in ratification and the breakdown of the 
plans for the European Defense Community, these agreements, in 
a somewhat amended form, came into force only on May 5, 1955, 
on which date the occupation regime came to an end and the Allied 
High commission was replaced by the embassies of the three west- 
ern powers. (See above, History.) 

G e r m a n  Democrat ic  Republic.--On Oct. 7,  1949, a few days 
after the establishment of the federal government in Bonn, a 
government for the Soviet zone, thereafter to be known as the 
German Democratic Republic, was set up in Berlin. For  some time 
past, administration in the Soviet zone had become highly central- 
ized, all matters of importance having been controlled, under 
Soviet supervision, by a central economic commission and a num- 
ber of main administrations. At the same time a shadow parlia- 
ment known as the people's council had been elected on the 
single list system in May 1949, one of its main tasks being to 
draft a constitution for the Soviet zone. These two bodies were 
swiftly transformed into a government and a lower house. The 
diets of the five Soviet zone Lander elected their representatives 
to the upper house on the basis of I to every 500,000 inhabitants, 
and a t  a joint session of the two chambers OR Oct. 11, 1949, the 
73-year-old Communist leader Wilhelm Pieck was elected presi- 
dent of the new republic. 

The provisional constitution of the German Democratic Re- 
public also bore a superficial resemblance to the Weimar con- 
stitution, but whereas the Bonn constitution amended this in the 
direction of greater Land autonomy, the constitution for eastern 
Germany strengthened the powers of the centre. I t  granted the 
central authority virtually exclusive powers of legislation and a 
dominating position over finance and taxation. Moreover, al- 
though there was ostensibly a two-chamber legislature, the Liinder- 
kammer was elected entirely on a population basis and was little 
more than a reflection of the lower house. The Volkskammer, 
the lower house, was according to the constitution t o  be elected 
by proportional representation. In  practice, however, the single- 
list system was used for the 1950 elections, the seats being allotted 
to  the various parties in advance under an arrangement made by 
the Communists which ensured their predominance. The presi- 
dent was elected by the joint assembly of the two houses and had 
no powers other than purely representational. The minister- 
president was appointed by the strongest party in parliament, and 

his government reflected the strengths of the various parties rep- 
resented in the Volkskammer. 

East Berlin was rather more closely associated with the Demo- 
cratic Republio than was west Berlin with the Federal Republic 
and, as befitted its geographical position in the centre of the 
Soviet zone, acted as capital for the area. 

Revolutionary administrative reforms in the German Demo- 
cratic Republic were initiated by the Communist Socialist Unity 
party on July 11, 1952, as part of a plan for intensifying the 
socialist structure of the country. These were embodied in a law 
of July 2 3  which abolished the Land governments and parliaments 
and substituted 14 regional councils and assemblies. The regions 
(Bczirke) into which the original five Lander were divided did not 
in all cases coincide with the Land boundaries. The reform aimed 
at reorganizing the country into units that would facilitate eco- 
nomic planning, and at  tightening central control over all local 
and regional government. 

Shortly after the establishment of the German Democratic Re- 
public in 1949 the Soviet Military administration transformed 
itself into a Soviet Control commission with supervisory powers 
over the government. In  May 1953 this was superseded by a 
civilian Soviet High commission, military control being vested 
solely in the Soviet commander in chief. In  March 1954 the Soviet 
High commission relinquished its supervisory powers over the 
German Democratic Republic, except as regards security, and the 
nominal sovereignty of the country was more formally endorsed 
in a treaty between the Democratic Republic and the U.S.S.R. con- 
cluded in Sept. 19 s j, when the Soviet High commission was finally 
dissolved. The U.S.S.R. retained its rights and obligations under 
four-power agreements relating to all-German affairs, and provi- 
sion was made for Soviet troops to remain for the time being. 

Legal  System.-Judges and public prosecutors in Germany 
have always been civil servants. They are appointed for life, 
subject to the age limit, after university studies; a first examina- 
tion; three years of basic practice in the courts, in public prosecu- 
tors' offices and in private legal practice; and a final examination. 
The English distinction between barristers and solicitors does not 
exist in Germany. 

At the base of the structure of courts as established in 1879 is 
the local court (Amtsgericht) with jurisdiction over civil and 
criminal matters of a not very serious nature and such other mat- 
ters as land registry, bankruptcy, etc. The local courts act as 
courts of first instance. Above the local court is the district court 
(Landgericht), a court of appeal from the local court and a court 
of first instance for more serious civil and criminal matters and 
divorce cases. Above the district courts are the courts of appeal 
(Oberlandesgerichte), of which there is normally one in each 
Land; there was previously also one in each Prussian province. 
The supreme court of the Reich (Reichsgericht) was established 
in 1879 at the apex of the system. I t  acted as the final court of 
appeal in matters of civil and criminal law, as the first and only 
instance in cases of treason, and also served the purpose of 
guaranteeing the uniform application of the law. 

The courts of appeal and the supreme court were entirely com- 
posed of professional judges; certain cases before local courts 
were heard and tried by a single professional judge assisted by lay 
assessors and some cases before district courts by a jury under the 
chairmanship of a professional judge. 

Under the Nazi regime, the Lander were deprived of their pre- 
rogatives in the administration of justice, which was made the ex- 
clusive concern of the Reich. The court system was changed in 
as far as a special supreme court, the people's court (Volksge- 
richtshof),  mas established competent for political cases which 
were withdrawn from the old supreme court of the Reich. At local 
and district level special courts for those and similar cases were es- 
tablished. 

After the collapse of the Nazi regime the occupation powers had 
supreme authority over the law and its application. I t  fell to 
them to cleanse the whole legal system-law, procedure and or- 
ganization-of Nazi features. Special courts were abolished, 
from the local level to the people's court ; some laws were annulled 
altogether and some in part. The division between western and 
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eastern Germany resulted in the separate development of both 
after 1946. 

In ~%estern Germany after 1946 authority over the legal system 
was gradually handed back to the administration of the Lander, 
and German jurisdiction over this field was finally restored in 
1949. The Basic law of the Federal Republic re-established con- 
ditions very largely as they were in the Reich before 1933. The 
only substantial change mas the abolition of capital punishment. 
Competence over legal matters rests with the legislative authorities 
of the Federal Republic; the organization, the appointment of 
judges and the budgetary provisions of the administration of jus- 
tice are the concern of the Liinder. The structure of the system of 
courts was maintained. The supreme court of the Reich was re- 
placed by the supreme federal court (Bundesgerichtshof) ,  which 
is supplemented by higher federal courts for taxation. administra- 
tion and labour. The functions of the federal constitutional court 
(Bundesverfassu~zgsgericht) extend beyond those of the consti- 
tutional court of the SVeimar republic. The constitutional court 
decides on litigations between the federation and the Lander, on 
the interpretation of the Basic law and its compatibility with fed- 
eral and Land law. I t  is called upon to decide whether a political 
party pursues any aims and methods conflicting with the spirit 
and letter of the Basic  la^-. The federal president and federal 
judges can be impeached before the constitutional court. Judges 
of the constitutional court are elected half by the Bzmdestag, the 
federal parliament. and half by the Bundesrat, the leiislative body 
representing the governments of the Lander. 

In eastern Germany the legal system underwent considerable 
changes after the enforced introduction of the political and social 
system of the "people's democracies." Large parts of the civil and 
commercial code became obsolete by the abolition or restriction 
of private property in agriculture, industry and trade. The crimi- 
nal code was extended by that type of offense falling under the 
heading of economic crimes and sabotage. A new criminal code 
began to be formulated, and the Volkskamnzer, the lower house 
of the legislature, in Oct. 1952 passed a new criminal procedure 
la\%--replacing the one of 1877-which was to create the procedure 
for the new code. In this new law, great importance was attached 
to making criminal procedure lead to respect for the socialist law, 
for socialist property, for labour discipline and for the protection 
of democracy. 

The structure of courts was maintained until Aug. 1952, when 
the system mas reorganized to fit in with the new administrative 
pattern. The nen Law on the Constitution of Courts provided for 
three kinds of courts only: district courts (Kreisgerichte, replac- 
ing the Amtsgerichte),  area courts (Bezirksgerichte, replacing the 
Landgerichte) and the supreme court; the Oberlandesgerzchte 
were eliminated. The underlying principle of the new legal sys- 
tem was the formation of a new class of "people's judges" who 
would ensure that the courts acted as guardians of the new social 
and economic order of the state. All criminal and civil matters 
dealt with by the new district and area courts in the first instance 
m-ere to come before a senate consisting of one professional judge 
and two lay assessors ( S c h o t e n ) ,  mho would exercise full judicial 
functions. The supreme court (established in 1949) hears appeals 
only on behalf of the state. The J701kskammer is nominally the 
supreme authority in the administration of justice in eastern 
Germany and holds the functions of a constitutional court. 

(See  also GERMANIC LAWS, EARLY; GERXAN LAW.) 
( I .  L. G.; P. G. Rs.) 

DEFENSE 

Although strictly speaking the German army was founded in 
1871, its origins and tradition may be traced back to a much 
earlier period. Before unification of the German empire several of 
the German states possessed independent armies, the best and the 
largest of which was the Prussian. As Prussia acquired hegemony 
in the Second Reich. Prussian methods and spirit dominated the 
creation of a new German army. 

The Pruss ian  Army.-The Prussian army was a standing mer- 
cenary body instituted toward the close of the Thirty Years' St7ar 
by Frederick William, the Great Elector of Brandenburg. Having 

an efficient military force of 40.000 at  his disposal, this clever 
and unscrupulous ruler was able to win a position for himself 
among the powers and to enlarge his dominions considerably. His 
grandson, Frederick William I ,  king in Prussia, known as the 
"sergeant-king," increased the standing army from 40,000 to 
89,000 and was the first reigning prince to exchange court dress 
for military uniform. His army, essentially an infantry force, 
was drilled to perfection by Leopold I of Xnhalt-Dessau (q.v.), a 
stern disciplinarian. With this same army Frederick the Great 
was later to conquer Silesia. to resist Austria. Russia and France 
successfully in the Seven Years' War and to engineer the first 
part~tion of Poland. In 1788 it was aptly declared by Mirabeau 
that "Prussia was not a state possessing an army: rather was i t  
an army which had taken over a nation." However, the inherent 
vice of a professional army was that, if thoroughly defeated, its 
only course left mas to surrender, which was precisely the fate of 
the Prussian army at Jena in 1806 when it  proved no match for the 
French with their new spirit, new organization and new battle 
tactics evolved by Napolean. 

By the treaty of Tilsit the Prussian army was limited to 43,000, 
but Gerhard von Scharnhorst ( q . ~ . ) ,  \tho in 1807 \)as appointed 
head of a military reorganization commission (Militar Reorganisa- 
tionscommission), overcame the difficulty by introducing secret 
universal service on the so-called Krumper system, by which men 
were passed through the regimental establishments as hastily as 
possible and dismissed to the reserve. thus giving place to new 
recruits. The Prussian army of 135.000 commanded by Gebhard 
von Bldcher and his chief of staff August von Gneisenau which 
took part in the liberation campaign of 1813-14 was no longer 
mercenary but a national army. The "nation in arms" idea was 
born, and universal compulsory service was officially introduced 
on Sept. 3,  1814, by Hermann von Boyen, minister of war. The 
periods of service were 3 years in the army, 2 in the reserve and 
14 in the Landwelzr; the annual contingent was fixed at  40,000. 

This system, which survived almost half a century, was radically 
revised in 1860 ahen the annual contingent was fixed at  63.000, 
the period of reserve increased from two to four years and the 
Landwelzr divided into two levies, requiring five years in the first 
and seven in the second. This reform. planned by Albrecht von 
Roon, minister of war, and forced by Otto von Bismarck through 
a reluctant parliament, in fact suppressed the old Landwehr,  
which was considered politically too Liberal and militarily inef- 
ficient; it was now only a cadre for reservists from 27 years to 
39 years of age. The reform increased the standing army's 
peacetime strength from 140.000 to 213.000 and transformed the 
force into an exclusive instrument of royal power. Under the 
masterly command of Helmuth von Moltke, the army defeated 
the Austrians in 1866 and the French in 18 70; these victories and 
the position thereby won by Prussia finally reconciled the nation 
to the 1860 reform. 

T h e  I m p e r i a l  A r m y  a n d  Navy.-After 1871 all the armies of 
the German states were united, though some retained their pe- 
culiarities of uniform and the three Bavarian army corps remained 
separately numbered. A Landsturm, or supplementary reserve, 
was introduced in 1888 for men of from 40 to 45 years. A great 
increase in population led to the virtual abandonment of the 
principle of universal service. More men came before the re- 
cruiting officer than it  was possible to train, and in 189 5 the period 
of service \+ith the colours was reduced for infantry from three 
to two years. In 1907, for instance, there were 556,770 men of 
2 0  years, but only 212.660 were assigned the active service, and 
the peacetime footing of the army was then about 615,000. I n  
1914 the army was organized in 25 army corps and 50 divisions. 
Each division consisted of four regiments or 12 infantry battalions, 
two regiments of field artillery comprising nine batteries of field 
guns and three of field homitzers (72 pieces in all), etc. 

The German navy was begun later. I t  mas only in 1896 that the 
first program of 17 battleships and eight heavy cruisers was ap- 
proved by the Reichstag. William I1 and t\dm. Alfred von Tirpitz, 
the navy minister, were the moving spirits behind this expansion, 
and their aim was to establish parity with the British navy. I n  
Aug. 1914 Germany entered World War I with 35 battleships, 13 



GERMANY 
battle cruisers, 43 cruisers, eight old cruisers and 13 gunboats; to- 
gether with destroyers, torpedo boats and submarines the German 
navy totalled 1,019,000 tons; its peacetime complement was 6,500 
officers and 71,000 men. 

In  Aug. 1914 Germany was able to mobilize 123 divisions, and at  
the beginning of 1918 their number reached a peak of 246; but 
while the 1914 model comprised 1 2  battalions and total effectives 
of 16,650 men, by 1918 a German division comprised 9 battalions 
with an average of 9,s jo  men. The German army fought well in 
World War I. Among many good generals Erich Ludendorff, per- 
haps the only leader of genius in this war, was the sole commander 
who mas able to break through the tangle of the western front. 
Because of lack of transport and reserves, he lost the initiative and 
was forced to retreat. but the Allies never succeeded in breaking 
through the German front, never inflicted on the Germans a defeat 
in the Cannae style. In 1914, out of 9,750,000 men liable to be 
called up, 4,900,ooo were trained reservists; during World War I ,  
13,250,000 served with the colours, of nhom 1,834;524 were killed. 
At the time of the Armistice there were 183 German divisions com- 
prising 3,403,000 men. 

T h e  Reichswehr.-By the treaty of Versailles (1919) Germany 
was required to reduce its army to seven infantry and three cavalry 
divisions; the total number of effectives was not to exceed ~oo,ooo, 
including a maximum of 4,000 officers. Universal compulsory 
military service was forbidden, and only voluntary enlistment was 
allowed. The treaty also restricted the navy, forbidding Germany 
to have any submarines and confining its naval strength to six heavy 
cruisers of not more than ~ o , o o o  tons, six light cruisers of not more 
than 6,000 tons, 12 destroyers and 12 torpedo boats. The person- 
nel of the navy was restricted to 1.500 officers and 13,500 men. 
Finally, all fortified works, fortresses and field works between a 
line drawn 50 km. E. from the Rhine and the western frontier 
were to be demolished, and the whole zone was to be demilitarized. 
Germany was also forbidden to maintain any air forces. 

When a German basic law on the new Reichswehr was promul- 
gated on March 23, 1921, Germany appeared to be formally exe- 
cuting the Versailles disarmament clauses. Actually, however, the 
stipulations were never honoured. Well protected against the 
curiosity of the Allied Control commission and also that of a hand- 
ful of German antimilitarists by Otto Gessler, minister of the 
Reichswehr from March 1920 to Jan. 1929, in nine successive 
cabinets, Gen. Hans von Seeckt, commander of the Reiclzswehr, 
successfully played the part of a modern Scharnhorst, his aim be- 
ing, as he wrote in 1933, to bu~ld  "not a mercenary army, but an 
army of leaders" which could be "the iron frame of the Reich." 
From the outset there was a secret general staff within the Heeres- 
leitung officially named Truppenamt, and from the outset Seeckt 
was planning for an army of 3 j divisions. Prototypes of new and 
forbidden weapons were built and tested in the Soviet Union, an 
outcome of the Rapallo agreement of 1922. The air force and 
experiments for chemical warfare were organized in the neighbour- 
hood of Moscow, and the armoured centre was at  Kama in the 
Urals. On Seeckt's resignation in Oct. 1926 work was continued by 
his successors, Gen. Wilhelm Heye (until Oct. 1930) and Gen. 
Kurt von Hammerstein-Equord (until Feb. 1934). 

T h e  Wehrmacht.-When Hitler came to power, everything 
was ready for a rapid expansion of the German army. The 
Reichswehr comprised only 21 infantry regiments, but by Jan. 
1933 it had 46 generals, 1 2 0  colonels, 700 lieutenant colonels and 
majors, 2,000 captains, 5,000 first and second lieutenants and 
21,000 noncommissioned officers. I t  was no wonder that every 
regiment easily became a division. Only the mass production of 
weapons and the reintroduction of conscription were lacking. The 
secret order to start the former was signed by Hitler on May 16, 
1933, and the following day he made the first of his "peace" 
speeches. Conscription was reintroduced, first, on March 16, 
1935, for one year, then, from Aug. 24, 1936, for two years. 

According to the basic law of March 16, 1935, the Wehrmacht 
comprised the army (Heer), the air force (Luftwaffe) and the 
navy (Kriegsmarine). The army was composed of I 2 army corps 
and 36 divisions, but in March 1939 a spokesman of the war minis- 
try announced that the army comprised 18 army corps, 51 divisions 

(including 39 infantry, 4 light or motorized, 5 armoured and 
3 mountain) and a cavalry brigade. The new infantry division 
comprised three infantry regiments and one artillery regiment. 
The infantry regiment comprised three battalions of. three com- 
panies and one company of 12 heavy machine guns and six heavy 
80-mm. grenade t h r o ~ e r s ;  each regiment had a 13th company of 
infantry guns (six 7j-mm., two 105-mm. and four light anti- 
aircraft guns of 20 mm.), a 14th company of 12 antitank 37-mm. 
guns, one platoon of engineers and one signal platoon. The di- 
visional artillery regiment had four battalions of three batteries of 
four pieces; i.e., 36 gun howitzers of 105 mm., four guns of 10; mm. 
and eight howitzers of 150 mm. In  addition the division com- 
prised: a reconnaissance battalion composed of one mounted 
squadron, one cyclists' squadron and one heavy squadron (three 
armoured cars, two 75-mm. guns, two light machine guns, four 
heavy machine guns, three antitank guns and three heavy grenade 
throwers) ; an artillery observation battalion; a signal battalion; 
an engineer battalion; an antitank battalion of 36 guns, etc. The 
nominal strength of a division was 15,150 men. 

Some idea of the expansion of the German army during World 
War I1 is given by the following figures: in Sept. 1939 Germany 
mobilized 77 divisions, 54 of which took part in the campaign 
against Poland; in May 1940 there were 148 mobilized divisions, of 
which I I 7 were launched against France, Belgium and the Nether- 
lands; in June 1941 there were 4,980,000 men in the army alone 
(including 80,000 in the Waffen-SS.) organized in 186 divisions, of 
which 139, including 32 armoured and motorized, were concen- 
trated against the Soviet Union. 

The treaty of Versailles had forbidden Germany to maintain the 
air force, but had allowed it to have civil aviation. This proved 
useful for the training of pilots and mechanics and the maintenance 
of an aircraft industry. The first civil aviation company was 
formed in Jan. 1919, but the real preparatory work for a future 
air force began with the creation of the Deutsche Lufthansa on 
Jan. 6, 1926, which absorbed all existing companies. On April 28, 
1933, Hitler created an air transport ministry with Hermann 
Goring as minister; on March I ,  1935, when the formation of an 
air force was officially admitted, this became an air ministry; 
Gijring was appointed its chief with the rank of colonel general, 
later of field marshal and lastly of Reichsmarschall. In  Jan. 1938 
Germany was divided into seven air areas comprising 13 groups 
or Geschwader (9 bomber, 4 fighter), 68 wings or Gruppen and 203 
squadrons or Staffeln, 2,424 first-line aircraft in all. As a rule, a 
group comprised three wings and a wing three squadrons of 12 air- 
craft each. 

The air force expanded rapidly and on Sept. I ,  1939, comprised 
about 4,300 first-line aircraft including 1,180 fighters, 1,180 
bombers, 336 dive bombers, 721 reconnaissance and 552 transport 
aircraft; the naval air force comprised 240 machines. The num- 
ber of modern aircraft ready for war operations was, however, no 
more than 3,200; by Dec. 1940 this number was reduced to 1,956; 
in Dec. 1942 it was 2,074 and in Dec. 1944 it amounted to 3,888, 
of which 53% were fighters. This failure to enlarge the air force 
was in striking contrast with the development of anti-aircraft 
artillery: in Sept. 1939 there were about 2,600 heavy (88-mm. and 
105-mm.) and 6,700 light (37-mm. and 20-mm.) anti-aircraft 
guns; in May 1944 the respective numbers were 14,489 and 41,937. 
In June 1941 1,480,000 men were enrolled in the air force. 

Already by the end of 1934 Hitler had given orders for the secret 
construction of submarines, and six months later, by the Anglo- 
German naval agreement of June 18, 1935, Great Britain winked 
at the scrapping of the Versailles naval limitations. The agree- 
ment provided that Germany was not to build beyond 35% of the 
British tonnage in each category of ships, except that in the case 
of submarines it might build up to 45%-in which event propor- 
tionate tonnage reductions were to be made in other classes of 
vessels. Such an agreement suited Hitler at the time, but when, 
after the German annexation of Bohemia and Moravia, Great 
Britain concluded with Poland a mutual assistance agreement, he 
denounced the naval treaty on April 28, 1939. The treaty had, in 
any case, already been violated, and Germany entered World War 
I1 with a new navy of two battleships, three battle cruisers of the 
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so-called ~o,ooo-ton "Deutschland" type, two heavy cruisers, six 
light cruisers, 2 2  destroyers, 1 2  torpedo boats, 20 motor torpedo 
boats and 71 submarines. By June 1941 there were 298,000 men 
serving in the navy. 

On March 7 ,  1936, Hitler ordered German forces to occupy the 
neutralized zone of the Rhineland, thus committing "a hostile act 
. . . calculated to disturb the peace of the world" (art. 44 of the 
treaty of Versailles) and "an unprovoked act of aggression" (art. 2 

of the Locarno treaty of mutual guarantee). In order to intimi- 
date France still further, so that operations could be safely under- 
taken in eastern Europe, Hitler secretly ordered, on May 28, 1938, 
the construction of a line of fortifications from the Belgian to the 
Suiss frontier. 

There can be no doubt that this lt7estwaZZ played a considerable 
part in stiffening the morale of the German people in the weeks 
preceding the outbreak of World War 11. 

Germany's expenditure on armaments from 1933 to 1939 was 
declared by Hitler, in his Reichstag speech of Sept. I ,  1939, to have 
amounted to more than 90,000,000,000 RM. 

The  Disarmament  of 1945.-At the end o,f IVorld War 11, 
inter-Allied policy with regard to Germany was set down m the 
Potsdam agreement of Aug. 2 ,  1945. This stated that the purposes 
by uhich the Allied Control council should be guided in the occu- 
pation of Germany mere the complete disarmament and demili- 
tarization of Germany and the elimination or control of all German 
industry that could be used for military production. All German 
land, naval and air forces with their organizations, staffs and insti- 
tutions were to be "completely and finally abolished." Till March 
1948 this course was carried out by the quadripartite Allied Con- 
trol council in Berlin; but the Soviet government then withdrew 
from the council as a result of disagreements on policy and, in the 
summer of 1948, began to build up a militarized police force in 
eastern Germany in violation of the Potsdam agreement. 

G e r m a n  Democrat ic  Republic: "Vo1kspolizei."-Commu- 
nist German armed forces were organized by the department for 
internal affairs of the Soviet Military administration. The first 
Bereifschaften (alert units) were formed in Sept. 1948. At the 
end of 1950 the force officially known as the Kasernierte Volks- 
polizei (K.V.P.), or barracks people's police, comprised at least 39 
Bereitschaften, or battalions, organized as military formations of a 
particular arm or service. In 1951, in the course of reorganization, 
24 Dienststellen (regimental combat teams) were formed. On 
May I ,  19j2, Wilhelm Pieck, president of the German Demociatic 
Republic, threatened the creation of a defense force if the Bonn and 
Paris agreements (see below) were signed; on June 18 the 
Volkskammer approved a resolution for the establishment of a 
"national army." 

On Feb. 17, I9j4,  a t  the four-power conference in Berlin. John 
Foster Dulles, U.S. secretary of state, said that the military per- 
sonnel of the Democratic Republic amounted to 140,200 men, in- 
cluding 100,ooo in the army and the rest in the security troops, 
the air force and the navy. The army was composed of seven 
divisions (three mechanized). On May 14, 19j j ,  a treaty of 
mutual defense mas concluded by the U.S.S.R. and the seven Euro- 
pean people's republics, including the German Democratic Repub- 
lic. A unified command for the Communist armed forces was 
created. 

On Sept. 26, 1955, the Volkskammer approved the addition of 
two amendments to the constitution declaring conscription a na- 
tional duty and authorizing the necessary legislation. On Jan. 18, 
1956, it adopted laws for the establishment of a national army 
and a defense ministry and for the introduction of new uniforms. 
T n o  days later Willi Stoph, a 41-year-old member of the Politburo, 
was a ~ ~ o i n t e d  minister of defense. 

~ e r m a n  F e d e r a l  Republic  i n  NATO.-Soviet policy in Ger- 
many, aiming at  the formation of a Communist satellite state, and 
Communist aggression in Korea in June 1950 caused the western 
Allies to review the question of German disarmament and demili- 
tarization. On Sept. 18, 1950, the U.S., British and French foreign 
ministers resolved to end the state of war with Germany and agreed 
that German participation in an integrated force for European de- 
fense was desirable. On Oct. 25 the French national assembly 

adopted a plan proposed by RenC Pleven, the premier, providing 
for a European Defense Community (E.D.C.), in which Germany 
would play an active part. On Dec. 19 the council of the North 
Atlantic Treaty organization (NATO) decided to ask the govern- 
ments of France, Great Britain and the United States to discuss 
with the government of the German Federal Republic the possibil- 
ity of a German contribution. The precondition of any useful 
German association with the defense of Europe was the willingness 
of the majority of the German people to bear arms again, and it 
was clear the German people felt no such willingness. However, 
the pace of international events caused German public opinion, 
that is, in the Federal Republic, to realize that to help in the de- 
fense of the nest was in Germany's own interest. On Feb. 8, 1952, 
by 209 votes to I j6. the Bundestag rejected the policy of "neutral- 
ity" and declared its support for Adenauer's policy of assuming a 
fair share of the burden of defense. provided that i t  was on a basis 
of complete equality. 

On >lay 26, 19 jz, the convention on relations between the three 
western powers and the Federal Republic was signed at  Bonn; the 
next day a treaty instituting the E.D.C. was signed in Paris. The 
Bonn contract declared that the mission of the armed forces sta- 
tioned by the three powers in the federal territory would be the 
defense of the free world. of which the G.F.R. and western Berlin 
formed part. The Paris treaty, concluded between France, the 
G.F.R., Italy, Belgium, the Netherlands and Luxembourg, defined 
the E.D.C. as an organization of supranational character, with 
common institutions and common forces composed of 43 divisions; 
viz., 14 French, 12 German, 12  Italian and j formed by Belgium, 
the Netherlands and Luxembourg. The E.D.C. was to be defen- 
sive, within the NATO framework. The foreign ministers of the 
six E.D.C. countries and the permanent representatives on the At- 
lantic council of the other countries of NATO signed two additional 
protocols concerning the assistance to be given by the signatories 
of the E.D.C. treaty to NATO countries and vice versa in the event 
of aggression. Therefore, wh~le the Bonn contract restored Ger- 
man sovereignty, the Paris treaty kept the Federal Republic out 
of NATO. 

Although by mid-1954 ratification of the E.D.C. treaty was com- 
pleted in the Federal Republic, as well as in Belgium, the Nether- 
lands and Luxembourg, the French national assembly, on Aug. 30, 
rejected it, and the whole project fell to the ground. The British 
government immediately proposed that the German Federal Re- 
public enter NATO as an equal partner; that France accept Ger- 
man rearmament only in a framework where the size of the Ger- 
man contingent was fixed by international agreement and German 
troop movemepts controlled by the supreme Allied commander in 
Europe; and that the United Kingdom be committed to keeping its 
forces permanently on the continent. 

A nine-power conference (the United Kingdom, the United 
States, Canada and the six E.D.C. powers) in London in September 
planned a new series of agreements which were signed at  Paris in 
October. A protocol specified that German federal armed forces 
should not exceed the numbers fixed in the E.D.C. treaty of 
May 27,1952. The Paris agreements were approved by the French 
national assembly on Dec. 23,1954, and on May j, 195 j,  the G.F.R. 
attained its sovereignty. Four days later the G.F.R. was formally 
inducted as the I j th member of NATO. 

On July 22, 1955, the first western German armament bill, the 
Volunteer act, was passed by the Bz~ndesrat;  the Bundestag had 
adopted it five days before. The act empowered the government to 
put a maximum of 6,000 officers and noncommissioned officers into 
uniform to prepare for the establishment of armed forces of 500,- 
ooo men authorized by the Paris agreements. Theodor Blank was 
appointed head of the ministry of defense and Lieut. Gen. Adolf 
Heusiger became general inspector of the army. 
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the currency reform. The refugees were by no means merely an 
SOCIAL CONDITIONS 

E m p l o y m e n t  and Unemployment.- As a result of World 
War I1 losses, the economically active proportion of the German 
population had by 1946 decreased as compared with the prewar 
situation. In 1939, 51.2% of the population living in the postwar 
German area was either gainfully employed or registered unem- 
ployed, 9.3% was independent of trade or profession and 39.5% 
was living as dependents. In  1946 the proportions had altered to 
45%, 13.2% and 41.8%, respectively. 

A further analysis of the employed and unemployed persons for 
the two periods shows that, in 1939, 23.8% were engaged in agri- 
culture and forestry, 43.9% in industry and crafts, 18% in trade 
and transport, 10.4% in public and private services and 3.9% in 
domestic service. The proportions in 1946 were: 27.7% in agri- 
culture and forestry, 40% in industry and crafts, 15.7% in trade 
and transport, 13.0% in public and private services and 3.6% in 
domestic service. The position in 1946 was still abnormal in many 
respects; in particular, a large part of industrial life was still at a 
standstill, accommodation in the industrial areas was severely 
limited, and more than 7,000,000 refugees from the east were 
living in predominantly agricultural areas. By 1950 the occupa- 
tional distribution of the German population was gradually revert- 
ing to  its prewar structure, the drift away from agriculture into 
trade and industry being particularly noticeable. The number of 
gainfully employed persons in the Federal Republic on June 30, 
1954, already exceeded the total in the same area for June 25, 1938, 
when the German economy was using its full resources, by 4,256,- 
400. The greatest increases in employment were recorded in in- 
dustry and handicrafts and trade and transport (see Table IX). 

TABLE 1X.-Distributiolz of Gainfully Employed Persons in the 
Area of the Federal Republic, 1938-54 

(In thousands) 

Agriculture and 
fore~tr3' 887.7 299.3 1 1,079.7 381.7 1 973.2 1 34?.4 1 

Industry and 
handicrafts . 6,706.8 1,250.8 8,248.1 1,832.1 9,412.4 2,139.5 

Trade and trans- 

Type of 

- ~ 

port . . . 2,242.6 690.9 2,714.1 894.7 3,255.9 1,236.9 
Public services . 1,598.7 2,073.7 787.0 2,168.9 846.7 
o m s  s e c e  . 1 8 . 0  : 1 605.0 1 603.7 1 689.7 688.3 

Total . . . 12,243.7 3,449.1 14,720.6 4,499.2 16,500.1 5,253.7 

June 25,1938 

Source: Statistisches Jahrbuchfiir die Bundesrepublik Deutschland. 

Although unemployment after the war never reached the dimen- 
sions witnessed in Germany during the world economic crisis (in 
Feb. 1932 more than 6,000,ooo persons were unemployed), the 
problem in western Germany was serious enough in the first year or 
two after currency reform in June 1948. Up to that time, when 
money had little value, open unemployment was not great. Many 
unemployed did not bother to register, preferring to eke out a 
precarious existence on the black market, or performing casual 
labour for whatever food they could get. 

The introduction of a currency reform in western Germany in 
June 1948 brought about a return to more efficient standards in 
business and industrial life; economies were introduced into the 
running of both public administration and private works and firms, 
and there was a gradual change-over to productive goods. The 
real extent of unemployment then became apparent, and by 1950 it 
had reached a monthly average of 10% (excluding west Berlin, 
which had an even higher rate because of its special problem of 
Russian interference with western trading outlets). This high level 
of unemployment was largely inherent in the postwar position 
of western Germany itself: the disruption of its economic struc- 
ture; the extensive destruction of plants; the Allied prohibitions 
on industry and shipping; and the increase in population from 
about 35,000,ooo in 1936 to about 47,700,ooo at  the end of 1949. 
There was, moreover, the special problem of the crowding together 
of the vast majority of the refugees in the three rural border re- 

employment 
Total 1 Women 1 Total / Women / Total 1 Women 

June 30,1951: 

TABLE X.-Employment and Unemployment i n  the German Federal 
Republic, Period Ending June 30, 1 9 4 ~ 5 5  

(In thousands) 
I 

June 3 0 , r ~ s 4  

Source: Sbtistisches Jahrbuch fiir die Bundesrepublik Deutschland. 

/ , 1 Gainfully employed 

Total I Male 

economic burden-in age and sex they were generally more employ- 
able than the average throughout western Germany; the problem 
was to organize their transfer to the industrial areas that required 
them. 

During 1950 the federal government embarked on a work- 
creation scheme involving the expenditure of ~ , ~ o o , o o o , o o o  DM. 
on a variety of projects, including a housing program, credits to 
Lander with large refugee populations, and credits to industry. 
This scheme, together with general economic improvement as in- 
dustrial conditions gradually became more normal, brought about 
a decided improvement in the unemployment situation. As a re- 
sult of the notable economic recovery in the Federal Republic 
after the currency reform, and of the government's policy in mov- 
ing unemployed persons from distressed areas, the unemployment 
figure had dropped to about 650,000, or 3.6%, by June 30, 1955. 

Wages a n d  S t a n d a r d  of Living.-During the two decades 
after World War I, wages and the standard of living fluctuated 
widely as Germany passed through first the inflation period and 
then, after a short-lived return toward economic prosperity, the 
economic depression following I 929. By I 933 wages had declined 
to a very low level. Although full employment was reached by 
1938 and both wages and prices were in general pegged from that 
time onward, the standard of living on the whole deteriorated as 
the quality and quantity of consumer goods decreased and taxation 
and contributions to the National Socialist organizations increased. 

Shortly after the occupation in 1945, the Allies directed that 
existing controls over wages be maintained, subject to the removal 
of certain inequities and discriminatory measures and to the varia- 
tions of rates and allowances within the average wage levels. In  
western Germany there was a general removal of price and ration- 
ing control after the currency reform of June 1948, and an initial 
15% wage increase was permitted. This was followed in Oct. 1948 
by the complete abolition of the wage control legislation and by a 
return to the recognized measures of collective bargaining between 
the trade unions and the employers' associations which had been 
current during the Weimar republic. Table X I  shows how the 
average gross weekly earnings of industrial workers (excluding 
miners) developed between 1946 and 1951. 

Unemployed Percentage of I the total / 
Total 1 Male labour force 

TABLE XI.-Average Gross Weekly Earnings i n  Manufacturing 
i n  the German Federal Republic, 1946-53* 

(In RM./DM.) 

year I Yale 1 Female All workers Index 
1938 =loo 

88.2 
90.8 

110.0 
140.6 
156.6 
177.4 
191.0 
201.3 
210.0 

'Figures for 1946-49 refer to the bizone only (i.e., the area of the Federal Republic 
excluding Rhineland-Palatinate, South Baden and Wiirttemberg-Hohenzollern). 

Wages continued to improve during 1954, and the government 
was able to claim that between the year of currency reform (1948) 
and 1954 average gross weekly earnings had practically doubled, 
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whereas the cost of living index had moved up only one point, 
as follou,s (1938= 100): cost of living index 168 (1948), 169 
(1954); average gross weekly earnings in industry I I O  (19481, 
210 (1954). 

As may be seen, however, at the beginning of the period of in- 
dustrial recovery earnings were lagging far behind the rise in the 
cost of living. Moreover, during the period 1947 to I 9 j 3  the 
average weekly hours worked rose from 39.1 to 47.9. Nevertheless, 
by the end of 19j4 the situation of wages in relation to the cost 
of living was generally satisfactory, and wage claims made during 
that year were in fact based on a demand by the workers for a 
larger share in the increased prosperity. 

In  the German Democratic Republic official wage regulation was 
introduced by an ordinance of Aug. 17. 1950, referring to wage in- 
creases in the state-owned undertakings. which were estimated to 
employ more than half the total number of industrial workers. 
This ordinance established a system of wage differentials corre- 
sponding to the relative importance of various industries in the na- 
tional economy. I t  introduced a greater differentiation of wages 
for labour with different degrees of skill within the separate indus- 
tries and laid down equal pay for men and women doing the same 
work. In  general the new wage rates represented an increase of 8% 
to 30% over the previous rates. Maximum and minimum rates for 
some of the more important industries are given in Table XII .  

TABLE XI1.-,lfinimum and Ll-fazimz~m Hourly Wages i n  the German 
Democratic Republic, us From Aug. 17, 1950 

(In DM.-Ost) 

engaged in numerous welfare activities for the benefit of the 
working-class family. The best known of these was the "Strength 
Through Joy" (Kraft durch Freude) scheme, under which scores 
of thousands were able to take holiday cruises, winter sports holi- 
days and the like at  a very low cost. 

After World War I1 the trade union movement developed along 
different lines in weste~n and eastern Germany. I n  the western 
zones the growth of a democratic trade union movement was en- 
couraged, but, on the general principle of recreating democratic 
institutions from the lowest levels upward, the trade unions were 
at first authorized to form only locally. The result was a great 
variety of different types of union, organized in some places ac- 
cording to industries, in others by professions and in yet others in 
comprehensive associations. In  no case were they subdivided into 
political groupings, however. In the course of time the general 
scheme emerged as a majority of industrial unions together with a 
smaller number of professional associations. These gradually fed- 
erated, first at Land and later a t  zonal level, and at  the beginning 
of 1950 a single federation, the Deutscher Gewerkschaftsbund, 
having a membership of more than ~,OOO.OOO, was established for 
the territory of the German Federal Republic. After the establish- 
ment of the federal government in Sept. 1949 the trade union 
movement managed to assert an appreciable influence over the 
government's industrial policy. I t  was consulted over the decon- 
centration of heavy industry, and managed to get accepted its 
schemes for copartnership between employers and workers (Mi& 
bestimmuntr) in the management of the new coal. iron and steel 

Sector 

Underground coal 
and ore mining 

Underground lig- 
nite, slate and 
potassium 
workers . . 

Metallurgy . . 
Heavy industries. 
Energy 

1 Minimum Max~mum 1 a t e  1 r i te  ( (  
Chemical raw 
materials . . 

Construction . 
Textiles. . . 

I I 1 Railways 
.98 1.79 ~ o r e s t r y  . . / :Bi I :::: 1 1  Sugar . 

Retail trading 

Source: Industry and Labour (International Labour Office). 

The differential wage system was carried a stage further on 
July I ,  ~ g j z ,  >%hen the salaries of skilled workers. engineers and 
scientists working in certain key industries were raised, very con- 
siderably in some cases, in order to attract the "technical intelli- 
gentsia" into the service of the five-year plan. Further wage in- 
creases in 1953 and 1954 served to redress the balance somewhat 
between skilled and unskilled workers and between priority and 
nonpriority industries. In general, wages were rising faster than 
labour productivity in 1954, and great stress was laid on the need 
to increase "working norms." 

Organized  Labour.-In spite of a temporary interruption 
caused by inflation after World War I, trade unionism developed 
rapidly between 1913 and 1927, when the membership figure had 
risen to 8,zoo,ooo. More than half the members (4,600,ooo) were 
organized in the General German Trade Union association, which 
had Social Democratic leanings; more than 600,ooo belonged to 
the rather conservative Christian trade unions ; a further I 50,ooo 
belonged to the Liberal Hirsch-Dunckersche union. There were 
Communist unions, unions subsidized by the "masters" and unions 
for clerks, technical employees, foremen and so on. 

In  the spring of 1933, soon after the National Socialists came 
to pom-er, all the trade unions were suppressed, many of their 
leaders imprisoned and their funds transferred to the Sational 
Socialist German Labour Front (D.A.F.), the only labour organi- 
zation nhich was tolerated under the Nazi regime. Both workers 
and employers were forced into this organization on the principle 
that all alike belonged to a single community. which was to be 
guided by the slogan "The common good before the individual 
good." Hours of work, factory conditions and all similar matters 
were regulated by trustees of labour appointed by the Reich minis- 
ter of economics. Strikes and lockouts were forbidden. Wages 
were in general fixed at  the 1933 levels, and after 1937, when a 
labour shortage began to appear under the pressure of rearmament, 
restrictions were introduced on changes of employment. 

Within the limits of its authoritarian structure the Labour Front 

", 
concerns. I ts  demands fo; the nationalization of' various indus- 
tries, however, were unsuccessful. 

In  the Soviet zone the trade union movement was reorganized 
from the top downward. As early as June 1945 an executive com- 
mittee of the Freier Deutscher Gewerkschaftsbund (F.D.G.B.), 
or Free German Trade Union federation. was established, and 14 
industria1 unions and four professional associations were organized. 
This rigidly centralized apparatus, which was from the first domi- 
nated by Communists, gradually extended its network throughout 
Berlin and the Soviet zone. 

Policy, however, was dictated from the centre, and there was 
also central financial control, so that the local branches had no op- 
portunity of independent development or action. Membership 
was virtually compulsory; in Aug. 19jo  it was given as 4.7oo.000 
(excluding east Berlin). With the rapid reduction of private 
enterprise in the Soviet zone, the trade unions dropped their 
original function of representing the workers' interests as against 
the employers', becoming instead agents of the authorities for the 
administration of social insurance, for the organization of technical 
training and political indoctrination, and for ensuring execution of 
the various economic plans. 

In  June 1955 the F.D.G.B. statutes were amended and it  thereby 
lost the last vestiges of independence and political impartiality. 
I t  was now under the open leadership of the Communist Socialist 
Unity party, its members lost the right to strike, and it was merely 
to serve as an instrument for increasing labour productivity and 
encouraging recruitment into the various semiofficial defense 
forces. F.D.G.B. membership was virtually compulsory, and by 
19 j j had reached a figure of just under j, joo.ooo. 

I n d u s t r i a l  Management.-When working-class leadership in  
the winter of 1918-19 threw its weight into the scales against 
bolshevism, it was clearly realized that the working class must in 
some way participate in the control of industry. Various schemes 
of nationalization were abandoned. A system of works councils 
was created, however, with the object of giving workers some con- 
trol over industrial management. This move proved a complete 
failure, as was also the Economic council, a body with certain par- 
liamentary powers on which workers and employees were equally 
represented. Real power continued to rest with the great associa- 
tions of manufacturers (Reichsverband der Deutschen Industrie) 
and the trade unions, which exercised their influence dfrectly on 
the government. 

After World War I1 it was felt once again in western Germany 
that in view of the serious disruption of economic life and the 
large proportion of socially uprooted and impoverished people, 
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some form of economic democracy had to be introduced. The 
principal political parties and the churches endorsed the demand 
that the workers have an equal share in industrial management. 
Many of the new Land constitutions embodied clauses of this 
nature. Laws were passed again setting up works councils, and 
some of the Sander also issued legislation reorganizing the cham- 
bers of trade and industry and allowing the workers and consumers 
an equal voice on them. On the federal level a law of May 1951 
made provision for the workers to share in the management of the 
coal, iron and steel industries. This was followed in Oct. 1952 by 
a further law allowing the workers and employees a limited voice in 
the management of all firms employing more than five persons. 

The government of the Federal Republic also put forward pro- 
posals for the creation of a new federal economic council, in which 
the workers could co-operate in economic planning at  the highest 
level. The project broke down, however, over the trade unions' 
demand for 50% representation on the council. 

In  the fully planned economy of the Democratic Republic, the 
ordinary worker had little to say in the running of industry. For, 
although a fiction of collective agreements was maintained, the 
free trade unions had no more pou-ers of representing the real in- 
terests of the workers than had the Labour Front under Hitler. 

An act regulating conditions of labour was issued in Oct. 1949. 
Although covering such principles as the right to work, the reten- 
tion of a normal @-hour week, an annual paid holiday and various 
other measures of labour protection, its main concern was with the 
increasing of labour productivity in order to achieve the economic 
plan. Following an order of June 8, 19 jo, general collective agree- 
ments were to be drawn up by the trade unions and the competent 
ministries for the various branches of industry, and within these 
framework agreements the nationalized undertakings and private 
concerns employing more than 20 persons were to draw up works 
collective agreements. 

These agreements were to contain reciprocal obligations for 
realization of the planned target, especially in labour productivity, 
the quality of products, the improvement and extension of the 
system of technical labour standards, the extension of the system 
of payment by results and the use of manpower in conformity with 
the government plan. Since the technical labour standards were 
continually raised, the average worker's hopes of obtaining better 
working conditions were still delayed. 

Social  Insurance.-An extensive system of compulsory, mainly 
contributory social insurance was built up in Germany during the 
second half of the 19th century, and in the 1930s unemployment 
insurance mas introduced. 

At the time of the capitulation after World War 11, in 1945, 
the day-to-day administration of the social insurance system was 
almost at a standstill, but under Allied supervision the system be- 
gan to function again in a remarkably short time; in the British 
zone, for example, accident and sickness benefits, and pension 
payments to widows, the aged and infirm, were being paid again in 
normal fashion after a few weeks. The aftermath of the war re- 
sulted in an increasing burden of expenditure on the social services 
(see Table XII I ) .  

TABLE XII1.-Expenditure on Social Services in the German 
Federal Republic 

(In thousand million DM.) 

Expenditure I 
Type 

Social security . . . . . 
Civil servants' pensions . . . 
Welfare. . . . . . . 
Health service . . . . 
Pensions for war-disabled and veter- 

ans' dependents . . . . 
Total. . . . . . . 

Source: Statistics issued by the German Federal Republic ministry of labour (Nov. 
1954). 

Income 

I949 -- 
6,200 
2,200 
1,900 - 

The continuing importance attached to the social services was 
shown in the establishment, in Adenauer's second government in 
Oct. 1953, of a ministry for family affairs, and by the coming into 
force, on Jan. I, 1955, of a law on family allowances, by which 

1949 -- 
6,800 
2,200 
1,900 - 

1,800 
12,700 

I953 

12,100 
3,700 
2,700 

TOO 

2 j DM. was payable each month for the third and further children 
in a family. The increasing complexity of the social services led 
to the appointment of an advisory council in 1953, whose task was 
to advise the minister of labour on the reorganization of the system. 
The council, however, had not made its report by Aug. 19 55. 

In eastern Germany the social insurance schemes were at  first 
carried on by the separate Lander, there being in each of these 
a separate independent institute for social insurance. By a govern- 
ment decree of April 26, 1951, however, the responsibility for 
the control and administration of the system of social insurance 
was transferred to the Freier Deutscher Gewerkschaftsbund 
(F.D.G.B.), the Communist-run trade union federation. The de- 
cree came into force on May I ,  1951. 

In the German Democratic Republic expenditure on social serv- 
ices in 1954 amounted to ~ , ~ o o , o o o , o o o  DM.-Ost. Of this sum, 
~ ,~oo ,ooo ,ooo  DM.-Ost. was provided by contributions, and the 
state contributed a subsidy of 388,000,ooo DM.-Ost. 

Housing.-The housing situation in Germany was already 
serious before World War I1 broke out. Before the war about 
200,000 new dwellings (each for a new household) were built an- 
nually, while another 50,000 old dwellings were replaced by new 
ones; but all these were scarcely sufficient to accommodate the 
growing population. By 1926, it was estimated, about 950,000 
German households were without proper dwellings. and after 1929 
efforts were made to reduce this housing shortage by the construc- 
tion of blocks of flats and small one-family or two-family houses. 
The number of these buildings constructed annually and the num- 
ber of families thus housed are shown in Table XIV. 

1953 

14,100 
3,700 
2,700 

100 

2,900 
2.3.soo 

Item 1 9 9  9.33 1 I934 1 9 3 5  1936 I I937 1 ------ 
Buildings constructed . 170,783 91,909 128,574 143,185 15 5,112 168,090 
Families accommodated. 317,682 178,038 283,995 241,032 310,490 320,057 

The destruction and damage caused by World War I1 were enor- 
mous, as Table XV shows. 

TABLE XV.-Houses Destroyed or Badly Damaged During World War I I  

*Including uninhabited but repairable dwellings. . 
Source: Wirtschaftswissenschaftliches Institut der Gewerkschaften, Cologne. 

Territory 

An official survey held in 1950 revealed that in Sept. 1950 there 
were about 9,940,ooe dwellings in the Federal Republic, of which 
about 9,404,000 were normal and 537,000 were emergency con- 
structions. In 1950 the number of dwelling units in western Ger- 
many was therefore very nearly the same as in 1939. I t  must be 
remembered however that the population of western Germany in- 
creased greatly as a result of the influx from the former German 
territories in the east, and the housing shortage was thus acute. 

In 1954 a record number of 541,000 new dwelling units was built 
in the Federal Republic, as compared with 518,ooo in 1953, bring- 
ing the total of new dwelling units const.ructed since 1945 to 
3,000,000. During 19 54-57 the federal government aimed at  con- 
structing a further 2,200,000 units, representing a yearly average 
of 5j0,000. 

In the German Democratic Republic the five-year plan provided 
for the construction of ~o,roo,ooo sq.m. of dwelling space in 
53 new towns. According to the state statistical bulletin, during 
1950-53 (a pe~iod including one preplan year), j,7oo,ooo sq.m. 
were built. The target for 1954 was 2,000,000 sq.m. 

Total of 
separate 
dwellings 
in 

ECONOMIC CONDITIONS 

N a t u r a l  Resources.-Germany, as compared with some other 
countries, is not rich in natural resources. A little less than one- 

Destroyed or heavily 
damaged dwellings in 

1916 (estimate) 

Per cent 
Number 1 of 1 3  

total 

Pyzz 
1939 1 1g4V 
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fifth of pre-1938 Germany was unfit for culti~~ation, being covered 
by lakes, moors, river beds, hills and mountains, while the great 
northern plain, though fertile in some parts, consists in others of 
thin sandy soils fit to grow only potatoes, rye and fir. 

As far as industrial resources are concerned, hard (or deep- 
mined) coal is the country's greatest natural asset. Coal is fairly 
widely distributed, but the Ruhr is the main centre of the industry. 
Many of the coal seams are comparatively thin. especially in the 
Ruhr; but on the other hand their situation, close to great natural 
waterways and to efficient canals, is favourable to distribution. 

Apart from deep-mined coal, Germany is rich in deposits of lig- 
nite or soft coal, also called brown coal. These deposits are not 
mined, but rather scraped up by means of huge mechanical excava- 
tors, much as open-cast mining is carried on. Thus, though lignite 
has a low caloric content compared with coal. it has the advantage 
of not being dependent for its production on a supply of skilled 
miners, and from the beginning of the 20th century the exploitation 
of the huge deposits (estimated before World War I1 to be j.i,ooo,- 
ooo,ooo tons) was vigorously carried on. Lignite is extensively 
used as a fuel in electric power plants, as a base for the production 
of synthetic nitrate and as cheap raw material for the production 
of synthetic oil. 

Before the loss of Alsace-Lorraine after World War I, Germany 
was one of the chief steel-producing countries of the world. The 
loss of the rich iron-ore deposits of Lorraine reduced Germany's 
annual iron-ore production, for example, from 28.607,goo metric 
tons in 1913 to a mere 9,791,800 metric tons in 1937. 

In addition to its coal and iron resources, Germany has deposits 
of zinc, copper, lead, silver, tin, bauxite, potash, rock salts and 
uranium ores. The potash and rock-salt deposits are large, the 
lead less so and the other mineral resources not considerable. The 
uranium deposits lie in Saxony, in the Democratic Republic, and it 
was no secret that from 1945 the.Soviet authorities worked them 
intensively, though their output was unknown. Germany has 
petroleum deposits in the Hanover and Schleswig-Holstein areas 
of the Federal Republic and also in the Democratic Republic. 
Production of crude oil in western Germany in 1954 was 2,664,000 
metric tons. The eastern German production of crude oil for 19 50 
was estimated at  893,000 metric tons. 

Broadly speaking. it can be said that Germany is not conspicu- 
ously well endowed with natural resources. apart from coal. In- 
vention, hard work and good systems of scientific and technological 
education rather than abundance of natural wealth contributed to 
Germany's rapid rise to the position of an economic power. The 
same factors played an important part in the revival of the coun- 
try's economy after World War 11. 

Agriculture.-Up to the end of World War I1 two main sys- 
tems of landholding formed the basis of German agriculture, each 
of them predominating in different parts of the country. The east, 
especially the country to the east of the Elbe, was a land of big 
properties, some tracts such as East Prussia and parts of Silesia 
being in the hands of comparatively few owners. Only about 
12.4% of this area was farmed by tenants, the rest being run like 
home farms under the management of the owners or their ad- 
ministrators with hired agricultural labour. 

In the west, in the south and in most parts of central Germany 
the land was mainly held by peasant proprietors. Some of them, 
especially in the northwest. owned fairly large farms and employed 
hired labour. Others, especially in the Rhine valley, were small 
holders, running their holdings with the help of their families and 
often engaging in some secondary industrial occupation in order 
to eke out their means of existence. 

TABLE XLrI.-Distribwtion of Holdings, I925 

I Size of holdings / Number of holdings Area covered 

0.05-2 ha. . 
2-20 ha. . 

20-100 ha. 
loo and more ha. 

Agrarian Germany, outside certain districts, was thus a kind 
of peasant democracy, though dominated in some parts by large 
estate owners farming on a large scale and clinging tenaciously to 

3,027,430 : : : : 1 1,8jo,608 . . . . . 199,825 
. . . . . 18,671 

traditional and somewhat feudal social conceptions. Even before 
World War 11. however, this picture was gradually changing. Big 
estates were being broken up for various economic reasons, and 
new peasant agricultural holdings were created by  reclaiming 
swamp and other unused lands. After 1945 a far more radical 
change took place. The eastern region of large estates, after the 
detachment of the area east of the Oder-Neisse line, coincided 
roughly with the Soviet occupation zone. There a drastic system 
of land reform was introduced in Sept. 1945, affecting all holdings 
over IOO ha. (247 ac.) . Farms and estates numbering I 1,465 with 
a total area of 2,917,826 ha. (7,20'j,o30 ac.) were expropriated, and 
most of this land was parcelled out in peasant holdings of between 
7 and 9 ha. (between 17.3 and 22.2 ac.), the recipients being in the 
main agricultural labourers and small peasants, together with many 
refugees from the east. As a result about half of all the farms in 
eastern Germany now consist of small properties of between j and 
2 0  ha. (between 12.4 and 49.4 ac.), whereas in 1939 these holdings 
comprised only 21.2% of the total. 

Measures of land reform were also carried out by  the individ- 
ual Lander in western Germany, but, since large estates, apart 
from forest lands, played no great role there, the area available 
for resettlement was relatively small. The distribution of hold- 
ings in this area in 19 j~ was as follows: 32.9% under 5 ac., 27.5% 
between j and 12.5 ac., 20.2% between 12.5 and 25 ac., 12.9% 
between 25 and jo ac., 5.6% between 50 and 125 ac., and the re- 
mainder over 12 j ac. 

Kot only the pattern of ownership, but also the structure of 
agriculture altered considerably at  the end of World War 11. Un- 
til then, although mixed farming was to be found everywhere, Ger- 
many could be divided into the following distinctive agricultural 
regions: the clay plains in the east with their crops of rye and po- 
tatoes; the loess and black earth of central Germany and Silesia 
yielding wheat, potatoes and sugar beets; the dairying districts of 
the damp coastal lowlands and the Alpine forelands; and the fruit 
and vine-growing district of the west. 

1,587,670 ha. 
12,082,48j ha. 
6,768 629 ha. 
5,1~9:893 ha. 

TABLE XVI1.-Land Devoted to Agrict4lture and Forestry, 1953 
(In thousands of hectares) 

In  1945 Germany lost about a quarter of its prewar agricultural 
area, consisting for the most part of arable land which had for- 
merly produced about a quarter of its bread grain and a third of 
its potato crop. The agricultural balance suffered still further be- 
cause of the political barrier that grew up between the Soviet zone 
and the three western zones. Western Germany was left a t  a dis- 
tinct disadvantage in regard to arable land as compared with east- 
ern Germany. Whereas in that area 75% of all agricultural land 
was under the plow, the percentages in the U.S., British and 
French zones were 59, 55 and 53, respectively. As a result, western 
Germany was even more dependent on the import of foodstuffs 
from abroad than was the German Reich before the war. 

During the first few years after the war the shortage of ferti- 
lizers, seeds, equipment and machinery, as well as of skilled agri- 
cultural labour, badly affected the harvests. By 1949, however, 
both the harvests and the yields per acre were approaching, and in 
some cases outstripping, the prewar averages for the same areas. 
As may be seen from Table X\'III, the improvement in the German 
Federal Republic was considerable. 

Livestock was maintained fairly well during World War 11. In  
the final stages of the fighting, however. the number of animals 
was greatly reduced, particularly in the Soviet and French zones, 
and in the early postwar years the food shortage in western Ger- 
many was so intense that farmers were compelled to slaughter live- 
stock and to convert their grassland to edible crops in order to 
meet the immediate emergency. This trend was gradually reversed 

Territory 

German Federal Republic . 
German Democratic 

Republic . , . . 
, B e r l i n  . . . . . 

Total 
area 

-- 
24,427 

10,767 
88 

Agricultural area 

Forested 
land 

6,912 

2,913 
2 0  

land 

8,651 

5,089 
27 

Built-on 
area, 

wasteland 
and other 

-- 
3,318 

1,476 
38 

permanent 
meadows 

and 
pastures 

5,546 

1,289 
3 
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TABLE XVII1.-Agricultztral Production 
(In thousands of metric tons) 

1 1937* / 1934-38t 1945-52 I953 1 1954 1 -- 

Note G F.R =German Federal Republic; G.D R. =German Democratic Republic. 
*Pre-1938 area, including the Saar, which is omitted in the following years. tPost-1945 area. $Includes spelt. 51949-50. 

BBeets processed in sugar factories. 

of normal trade conditions, how- 
ever, timber felling in Federal 
Germany was gradually reduced 
from 29, joo,ooo cum.  in I950 to 
24.90o.000 cum. in 1953. 

Viticulture is important on the 
sunny hillsides of the Rhine, the 
Main, the Neckar, the Moselle 
and the Saar, and hops are also 
grown in the south, particularly 
in Bavaria. Post-World War I1 
wine harvests varied between 
1,363,000 hl. in 1949 and 3,044,- 
ooo hl. in 1954, as compared with 
1,722,000 hl. in 19.32 and 4.525,- 

in western Germany after 1948 as supplies of foodstuffs became ooo hl. in 1934. Hop production rise very considerably from9.7zz 
available through the European Recovery program and as the more tons (193 5-38 annual average) to I 5,576 tons in 1953, in which 
plentiful supplies of fertilizers and machinery brought about im- year the Federal Republic replaced Great Britain as the biggest 
proved crop yields. hop producer in Europe. 

Agricultural conditions in general passed through a number of 
TABLE X1X.-Livestock i n  German? 

(Post-1945 area, excluding Berlin; in millions of head a t  the end of the year) 
different phases after War I .  German was '- 
nancially in a bad way under the Weimar republic, with agricul- 
tural prices lagging far behind industrial prices and wages. and 
farms became heavily mortgaged. The National Socialist govem- 
ment aimed to make Germany self-sufficient in food, and this en- 
tailed great efforts, which were on the whole successful, to improve 
and stabilize agricultural conditions. Agricultural prices were fixed 
at remunerative levels, imports of food were controlled, there was 
a centrally controlled system of marketing, and the distribution 
of technical advice and information was greatly developed. 

Note: G.F.R.=German Federal Republic; G.D.R. =German Democratic Republic. 
Although farming in the Federal Republic had by 19 54 recovered 

from the immediate postwar crisis, thanks largely to the highly 
There was a great improvement in meat and milk production in protectionist policy followed by the government, its progress was 

the Federal Republic after 1949, and by 1954 i t  was practically still slower than that of other branches of the economy. This was 
self-sufficient in meat and dairy products. a result of disadvantages inherent in the small size and excessive 

TABLE XX.-Production of Xeat  and Milk (Post-1945 Area) fragmentation of farms, and the disinclination of the farmer to 
(In thousands of metric tons) adopt new methods. 

In 1953 the government drew up a program of land consolida- 
tion, cheap long-term credits, rural housing and technical advisory 
assistance, but no marked improvement could be expected for 

years. In I954 the Re?ub1ic produced between 
60% and 70% of its food requirements, as compared with 85% 
for the whole of Germany in the heyday of the Third Reich. 

*Beef, veal, pork, mutton and lamb. tIncluding meat from imported live animals. In the early postwar years, farming in eastern Germany suffered :Excluding mutton and lamb. 
from a shortage of both labour and technical equipment. Much 

Sea food fprms an important supplementary SOurce of food sup- labour was attracted into industry, and at  the same time the 
ply. Statlstlcs for the ~ e m ~ a n  Democratic Republic were not progress of mechanization was slow. Agricultural costs were much 
available after World War 11. 'I'hose for the F d e r a l  Republic, higher than in the Federal Republic, and compulsory deliveries at  
however, show that catches after the war outstripped those of Pre- low fixed prices were graded progressively steeply for the "larger" 
war years. farmer, who was gradually squeezed out. Soon after the end of 

TABLE XX1.-German Fisheries the war the Communist-dominated Peasants' Mutual Aid organiza- 
(In metric tons and thousands of DM.) tion began to control every aspect of farm life. Then the state 

*Germany in pre.~p38 frontier; other figures are for the Federal Republic only, landowners started in July '95' with the promotion of collectiviza- 
tion. By the middle of 1953 almost one-third of the productive 

With the loss of the eastern territories in 1954, Germany's for- agricultural land was under some form of collective ownership, 
ests were reduced by about 23%. They still covered just over a either state farms, other publicly owned farms or agricultural 
quarter of the country ( 2 7 % ) ,  consisting for the most part of fir, production co-operatives. There were 4,800 of the latter in Oct. 
spruce, beech, oak and pine. The forests suffered considerably 1953, covering 730,000 ha. 
from overfelling after about 1935, and toward the end of World Between 1946 and 1950 there was a loss of about 400,000 agri- 
War I1 reafforestation was no longer keeping pace with the felling cultural workers who moved into industry, and from 1952 onward 
program. the collectivization policy caused a further flight from the land. 

Before World War I1 Germany was obliged to import about Lack of reliable statistics prevented any estimate of the progress 
a third of its timber requirements; not only did these imports made in agriculture in the German Democratic Republic after 
cease at  the end of the war, but there were infinitely greater 1945, but there were various indications that i t  was far from 
demands on timber for reconstruction purposes, with a consequent satisfactory. 
deterioration of supplies badly needed for paper, wood fibre, cel- Industry.-Germany's industrial progress, so marked during 
lulose and numerous artificial substitute (Ersatz) products, as well the half century before the outbreak of World War I ,  was checked 
as for pit props and railway sleepers (ties). With the restoration for a time by the aftermath of that conflict. The treaty of Ver- 

Livestock 

Cattle { G.F.R. . . . . 
G.D.R. 

pigs { ::;%, : : : : 
sheep {::g,k, : : 
Horses {::gk : : 

1938 

12,187 
3s647 

; 
; 
',it; 

1954 

11,521 
3,793 

I 

:;;$ 

I *  

1946 

11,185 
'17~4 

; 
; 

1952 ----- 
11,641 

3,876 

1 

:;:;; 

1953 

11,6~1 
327Q6 

1 ;  

:;;;; 
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TABLE XXI1.-Distribution and Development of German Industry, 1925-33 

Industrial groups 

Mining . . . 
Stone, cement, glass,'earthenware . . 
Iron and steel production . . . 
Pl-onferrous metals production . . 
Iron ~ t e e l  and metal finishing . . 
~ a c h k e .  shiu. vehicle construction . 
~lectricai  inddstry . . . . 
Optical, time, precision instruments . 
Chemical industry . . . . . 
Textile industry . . . . . 
Paper industry . . .  
Printing, films, photdgraphy . . . 
Leather and linoleum . . . . 
Rubber and asbestos . . 
Sawmills wooden goods, iurniture. . 
Musical kstruments and toys . . 
Food beverage tobacco industries . 
clotding and hkt industries . . . 

1 Building and decorating industries . 
Water, gas and electric supply , . 
Washing, cleaning, shaving industries . 

Totals . . . . . . . 

Persons employed 

1025 1 1933 % change l- 

Horsepower employed 

sailles dislocated some of the leading industries, inflation upset 
the home market and the scarcity of capital following inflation 
hampered industrial reorganization. In 192 j Germany was start- 
ing forward again, after the disrupting effects of the war and 
inflation, in a great industrial recovery. This continued upward 
during the next four years when the adoption of the Dawes plan for 
reparations re-established German credit and allowed Germany to 
borrow very heavily abroad. Part of the money borrowed was 
spent in prompt payment of reparations obligations under the 
Dawes plan; part was spent in public welfare improvements, such 
as public parks, libraries, baths and playing fields and buildings for 
the people; and a large part of the remaining money borrowed 
abroad was spent in the "rationalization of industry"; that is, in 
the modernization of old plants and the construction of new ones 
with up-to-date labour-saving machinery. Work previously done 
by hand was increasingly done by machines. The older forms of 
horsepower-wind, water and steam machines-were gradually 
replaced by electric motor power. so that bet

w

een 1925 and 1933 
the use of horsepower declined by 4.7q0, and the use of electricity 
increased by 40.7%. 

The excessive rationalization of industry, or replacement of 
hand labour by machines, affected Germany adversely in two ways. 
I t  saddled the nation with an intolerable foreign debt at high rates 
of interest which could not be met when the world depression began 
in 1929. I t  also tended to increase the terrible unemployment con- 
ditions in Germany which were at their worst in 1932. The num- 
ber of persons employed in industry had fallen from 13,000,ooo in 
1925 to 9,000.000 in 1933, a drop of more than 30%. 

The results of the industrial censuses of 192; and 1933, which 
are shown in Table XXII ,  illustrate the developments which took 
place in German industry during this period. 

In 1933 anocher great industrial recovery began. I t  was stimu- 
lated by the National Socialist policy of reducing unemployment 
by spreading out work at  short hours and giving fixed low wages 
to as many persons as possible. The National Socialists also re- 
duced unemployment by great government expenditure on re- 
armament and public works such as the Autobahnen, other roads, 
housing and barracks. 

By 1939 the feverish effort a t  rearmament had completely wiped 
out unemployment and even created a severe labour shortage, in 
spite of the 2 2 , 0 0 0 , 0 0 0  then employed. As German exports were 
insufficient to pay for all the raw materials needed from abroad, 
Germany also began to suffer from a severe shortage of industrial 
raw materials. 4 s  it also wanted to be as far as possible self- 
sufficient in case of a future war and blockade, it developed a policy 
of autarchy. Instead of manufacturing goods from imported raw 
materials it began to manufacture them as far as possible from its 
own domestic resources. These substitute products-oil from 
coal; textiles from wood fibre, cellulose or casein; artificial rubber 
or buna; etc.-required much more labour, capital investment, 
horsepower and domestic materials, such as coal and timber, than 
goods formerly made from imported raw materials. As a result 

Wind, water, steam power 

1925 1 1933 % change I- 

the severity of the labour shortage and raw materials shortage was 
further intensified. 

Coal mining, Germany's basic industry, lost about 16% of the 
production capacity of 1913, the ceded part of Upper Silesia hav- 
ing an output of 32,000,ooo tons of the total German output of 
~gg.ooo,ooo tons. Moreover, ~g,ooo.ooo tons a year from the Saar 
were not available from 1919 to 1935. These losses could not be 
completely overcome even by 1939. The world's coal situation 
had changed; lignite (brown coal) had become of great impor- 
tance, and oil and electricity became serious competitors. Coal 
production increased to 163,000,000 tons in 1929, sank to ~o j ,ooo , -  
ooo in 1932 and then rose again to 184, joo.oo~ in 1937. 

Lignite production increased rapidly after World War  I and al- 
most exactly equalled coal production in weight. I t  is largely used 
in the form of briquettes in private houses and flats, and also for 
generating energy in electric power plants and in industry gen- 
erally. 

Germany's total coal production in 1937 was mainly distributed 
in the following ways: about 10% was used in private houses; 
another 10% mas used on the railways and in ships; 8% furnished 
energy in electric power plants; 28% was exported; and 34% was 
used for coking and distillation. The coking process produced 
coke for smelting iron ore, gas which was piped for hundreds of 
miles, oil, coal tar, dyes and thousands of other derivatives in- 
valuable for the chemical industry and for the manufacture of 

Electric motors 

1925 / 1933 % change I-- 

many substitute products. 
Iron and steel, another of Germany's basic industries, suffered 

an even greater dislocation as a result of World War I and the 
cession of Alsace-Lorraine to France. The production of iron ore 
had been 28.600,ooo tons in 1913; of this output the districts re- 
maining to Germany produced but 7,300,ooo tons-a reduction of 
74.5%. This prodJction did not increase at  first; in 1932 it even 
fell to 1,300,ooo tons. The number of separate undertakings was 
reduced from 328 to 11 j,  and the number of persons employed 
from 43,000 to 13,802. 

After 1933 Germany's iron and steel production recovered rap- 
idly. Its great lack v7as iron ore to make up for the ores lost in 
Lorraine. To overcome this lack of domestic iron ore, Germany in 
1937 imported 20,600,000 tons-9,100,ooo from Sweden, 5.700,ooo 
from France, I ,500,ooo from Belgium and Luxembourg, I ,  roo,ooo 
from Spain, 800,ooo from Newfoundland, joo,ooo from Algeria, 
joo,ooo from Korway and a llttle from other countries. I ts  own 
domestic production of iron ore rose from 2,600,ooo tons in 1933 
to 9,700,ooo tons in 1937. 

The total of imported and domestic iron ore in 1937 (30,300,ooo 
tons), however, was not enough for Germany's rearmament and 
other needs. Therefore there was formed, as part of the four-year 
plan, the Hermann Gijring Reich Company for Ore Mining and 
Iron Smelting. By the use of a new acid smelting process dis- 
covered by Max Paschke and Eugen Peetz, this company was to ex- 
ploit Germany's low-grade ores which lie in the Hanover-Brunswick 
regions and elsewhere. They have a low iron content of only 14% 
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to 30%, as compared with an average of 60% or more in Swedish Germany became possible. 
ores, and 30% to 40% in other German ores. On Aug. 29, 1947, in default of a wider agreement, an Anglo-U.S. 

Post-1945.-World War I1 brought grave damage to German plan for a revised level of industry in the bizone was published. 
industry, and the victorious payers had to frame a policy for a This provided for reparations claims and also for security con- 
German industrial system that had collapsed. The policy was set siderations, but it allowed German industrial capacity, including 

a permitted level of steel production of Io,joo,ooo metric tons' 
TABLE XXII1.-Percentage Analysis of World Industrial Production ( I  I ,Ioo,ooo metric tons including the French zone), to be retained 

*Excluding Russia (U.S.S.R.). 
Source: Wirtschaftswissenschaftliches Institut der Gewerkschaften, Cologne. 

at roughly the 1936 level. As corollary to this revised level of 
industry plan, a dismantling list was published on Oct. 17, 1947, 
which enumerated 682 plants that were to be removed as repara- 
tions or destroyed, as being surplus to the requirements of the new 
level of industry. In  Feb. 1947 the U.S. and British military 
governments also promulgated laws for the bizone to implement 
those ~rovisions of the Potsdam agreement forbidding excessive 

; 
1913 
1919 . . 
1929 . 
1937 . 
1948 . . - " 

concentrations of economic power. 
A new uhase in the industrial develo~ment of western Germanv 
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down in the Potsdam agreement of Aug. 2 ,  1945, which was de- began in ;he early part of 1948 as a rdsult of the Allied intentioh 
signed, in the economic sphere, to eliminate or control any to associate the country in the economic revival to be fostered 
branches of industry which could be used for military production; by the European Recovery program (E.R.P.). In Feb. 1948 the 
to ensure payment of reparations claims; but also to ensure that United States, Great Britain and France, in collaboration with 
Germany, after all claims had been met, should be left with a self- the three Benelux countries, had begun discussions which resulted 
supporting economy. in an agreement to set up an international authority for the Ruhr 

The Potsdam agreement therefore provided for the total pro- to control Germany's heavy industries, and a military security 
hibition of armaments and aircraft and sea-going ships, and indus- board to match over German industry in general to see that it did 
tries that had potential Tvar importance were to be strictly not infringe Allied controls. The association of western Germany 
controlled in order to ensure that production was limited to Ger- in the E.R.P., however, made it essential to reconsider the level 
many's legitimate peacetime needs. Surplus productive capacity of industry plan and the dismantling list of 1947, Consequently, 
was to be removed or destroyed. The Potsdam agreement also re- in April 1949 the United States, Great Britain and France agreed 
quired that German industry be decentralized by the elimination on a substantial reduction of the dismantling list, and many pro- 
of all excessive concentrations of enonomic power. hibitions and restrictions on German industry were removed. In  

In  March 1946 the Allied Control council published a provi- Sept. 1950 the foreign ministers of the three powers agreed to a 
sional level of industry plan in implementation of the Potsdam further revision of Allied controls over industry. The remaining 
agreement. This plan divided German industries into various restrictions on industry in the Federal Republic were abolished 
categories, prohibited, restricted and unrestricted, and if carried on May 5: 19j5, when the Paris agreements restoring sovereignty 
out would have resulted in a restriction of Germany's industrial to the Federal Republic came into force. On the same date the 
capacity to about 50% to jj% of the 1938 level. The plan was functions of the military security board came to an end. 
based, however, on various assumptions which were not fulfilled, On May 16, 1949, the occupying powers in western Germany 
such as the treatment of Germany as an economic unity, the pool- promulgated law no. 27 to redefine Allied policy on the decarteliza- 
ing of resources between the four zones of occupation and the tion of German industry. During the inflation of the 1920s the 
necessity of using the proceeds from current German production concentration of industry in a few hands had been common in Ger- 
in the first place to pay for necessary German imports. Disagree- many. Vertical combines representing different stages of pro- 
ments arose between the U.S.S.R. and the three western Allies on duction and horizontal combines representing works concerned 
all these points and, though right up to 1947 the western Allies with a particular stage of production had been formed in order 
tried to ensure that Germany should be treated as an economic to control prices, etc. Some of these combines went no further 
unity by the four occupying powers, circumstances forced them than standardizing contracts, conditions of payment and SO on; 
ultimately, in their own as well as Germany's interests, to organize others divided markets at home and abroad by agreement; others 
industry in the western zones independently of what the Soviet again created central selling agencies which fixed a uniform price 
occupation authorities were doing in their own zone. On Jan. I,  and regulated output with a view to obtaining maximum profits. 
1947, the British and U.S. zones were fused, for economic pur- Most of the basic industries-coal, lignite, pig iron, steel, p o t a h  
poses, into a bizone, and later the French zone also joined the and many others-adopted this highly centralized form of organi- 
merger so that a uniform economic policy for  the whole of western zation, thus securing a kind of co-operative monopoly for their 

TABLE XX1V.-Industrial Production, Gewnan Federal Republic members. 
(In thousands of metric tons; electricity in millions of kw.hr.; merchant vessels in In a few cases the combination 

thousands of gross registered tons; bricks in millions of units) went beyond the cartel stage and 

countries* 0: 1 
24 
24 
26 
23 

Product 

Coal . . . . . 
Lignite . . . 
hfetailurgical coke . . 
Crude petroleum . . . 
Electricity . . 
Iron ore (30% iron content) 
Pig iron . , . . . 
Crudesteel . . . , 
Coppcr, primary . . . 
Zinc, smelter . . . . 
Lead smelter. . . . 
~ l u d i n u m ,  primary . . 
Potash salts . . . . 
Sulphuric acid . . . 
Caustic soda . . . . 
Soda ash . . . 
~uperphosphates . . . 
Nitrogenous fertilizers . . 
Cement . . . . . 
Building bricks 
Merchant vessels, iaunlhed' 
Motor vehicles (units) 

Cars . . . . , 
Commercial . . , 

"Germany in pre-1g38 frontiers. ~19.17. 51949. was to be carried out. The first 

1946 
pp 

53,987 
51,700 
14,044t 

649 . . . 
. . . 

2,083 
2,555 

1.0 

14.9 
25.6 . . . 

. . . 
342 
81.6 

205 
198t 
2 1 2 t  

2,328 
608 
. . . 

9,962 
13,485 

1938* 

171,797 
193,462 
43,557 

552 
55,333 
10,080 
18,045 
22,656 

68.8 
193.3 
185.2 
165.6 

20,677 
2,272 

421.6 
1,053 
1,118 

354 
15,262 

. . . 
481 

274,849 
63,470 

a real trust was formed, repre- 
senting the complete fusion of 
the enterprises concerned. This 
happened in the steel industry 
and in the chemical industry in 
particular. By 1928 there were 
about 3,000 cartels, Some ex- 
tremely weak, but others, like 
those in the steel and chemical in- 
dustries, extremely strong. 

Law no. 27, passed by the 
western Allies to deal with this 
state of affairs in western Ger- 
many, transferred the heavy in- 
dustries (coal, iron and steel) to 
German trusteeship during the 
period of the decartelization that 

I950 

111,137 
75,947 
27,333 
1,119 

44,466 
9,120 
9,511 

12,121 
48.5 

122.8 
66.6 
27.8 

8,927 
1,446 

335.5 
735 
355t 
465 

10,877 
4,232 

155 

216,107 
88,791 

I954 

128,040 

35,019 
2,666 

67,872 
9,708 

12,576 
17,436 

66.4 
167.6 

129.2 
110.3 

15,576 
2,032 

498 
935 
461 
696 

16,278 
5,568 

963 

518,160 
162,120 

1952 

124,802 
3,547 

37,268 
1,755 

56,208 
12,540 
12,958 
15,806 

43.3 
147.2 
92.7 

100.5 
12,585 
1,740 

378 
655 
573 
602 

12,886 
4,731 

5 2 0  

301,089 
126,668 

I955 

130,728 

40,617 
3,144 

75,780 

21,336 

107.6 
137.1 . . . 

2,279 
5.56 
983 
520 ,,, 

5,808 
18,768 

929 

705,480 
203,160 

1953 

125,650 
84, 554 
37,829 

2,184 
61,453 
10,752 
11,712 
15,420 

54.6 

107.8 
110.3 

148.3 

12,587 
1,897 

442 
794 
441 
625 

15,378 
5,082 

818 

369,100 
120,700 
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TABLE XXV.-Distribution of Employment in Industry in the 

German Federal Repziblic, 1953 
(Year average figure) 

Xnmber Sumber ~ ~ d ~ ~ t ~ ~  Sumber Number / industry group / of con- em- / /  
cerns* ployed group 1 o : ~ -  1 $:id 1 

Coal mining . 
~ r o n  ore m~ning : I 
Metal ore mining . 
Potassium and rock 

salt mining . . 
Other iniuing . . 
Peat industry . . 
Crude oil and 

natural gas . . 
Hard con1 by-mod- . A 

UCtS 
Stones and earihs : 
Iron industry . . 
Steel construction . 
Machinery 
Vehicle produciion : 
Shipbuilding . . 
Electrical industry . 
Optical and precision 

instruments . . 
M e t a l ~ a r e  
Musical instruments, 

toys etc. . . 
Dairy broducts . 

Distilling . . . 
Chemicals . . 
Fine ceramics . . 
Glass . . 
Sawmills and iood-' 

working . . 
Wood products . 
Wood pulp, cellulose, 

paper and 
cardboard . . 

Paper products . 
Printing 
Plastics produc'ts : 
Rubber and asbestos 

products 
Leather production 
Leather products . 
Shoes . . . 
Laundries, cleaning 

dyeing . . . 
Textiles . . . 
Clothin~ . . . 
Sugar . . . 
Brewing and malting 
Tobacco products 

*With ten or more employees. 
Source: Statistisches Jaizrbuch jar die Bundesre~ubl ik  Deutschland (1954). 

decartelization orders based on law 27 were issued on July 10, 19 51, 
and transferred property from the former great steel combine 
known as Vereinigte Stahlwerke, and the firm of Otto Wolff, 
Cologne, to five specially created, smaller "unit companies." 

The abortive Bonn convention of May 1952 on Settlement of 
Matters Arising out of the War  and the Occupation (ch. 2) pro- 
vided that Allied deconcentration and decartelization laws should 
remain in force until a German law against "restraints of competi- 
tion" had entered into force. The Paris agreement of Oct. 23, 
19 54, on the ending of the occupation, cancelled the above provi- 
sion, with the reservation, however, that Allied decartelization 
measures affecting the German iron and steel industries, and the 
former I .  G. Farben chemical combine. should remain in force 
until effective decartelization measures had been carried out by the 
federal government. Moreover, in a letter to the Allied High 
commission on Oct. 23, ry 54, Adenauer promised that the federal 
government would oppose all attempts to abrogate or alter existing 
decartelization measures before the entry into force of a German 
law. 

The federal government produced the draft of a decartelization 
law on March 2, 1952, but this did not get beyond committee stage 
during the lifetime of the first federal parliament. On Feb. 17, 
19 54, Adenauer's new government resurrected the draft bill, with 
the amendments which had been suggested in committee, and in 
March 1955 it was given a first reading in the Bundestag. The 
draft bill, together with two alternative drafts, was referred to 
committee. 

The question of the eventual ownership of the heavy industries 
and of continued Allied supervision of them through the Inter- 
national Ruhr authority and other bodies became prominent as 
a result of the French proposal (the Schuman plan) for a western 
European coal and steel authority of which western Germany 
should be a member. The federal government welcomed the 
scheme, and a bill providing for ratification of the Schuman plan 
was introduced into the federal parliament in June 1951. During 
the first reading of the bill by the Bundestag on July 12, 1951, 
Adenauer stated that removal of existing economic controls was a 
precondition of the ratification of the treaty by the Federal Re- 
public. The Allied High commission gave the assurances required 
on Dec. 21, I y 51, when it announced that as soon as the Schuman 
plan entered into force all Allied restrictions on German steel 
production and all direct Allied control of the German basic in- 
dustries would be lifted; the only remaining interest of the Allies 
in those industries vould be in the completion of the program of 
deconcentration. On Jan. 11, 19 52, the Bundestag voted in favour 
of German ratification of the Schuman plan treaty. 

The European Coal and Steel Community (Schuman plan) 
came into being on July 25, 1952, and in accordance with the 
Allied undertaking, all the postwar restrictions imposed by the 

western occupying powers on German steel production were 
formally abolished, and the progressive liquidation of the inter- 
national authority for the Ruhr, set up-by the western powers in 
1949, was announced. 

The question of nationalization of the heavy industries ranks 
with :Mitbestimmungsrec/zt (the right of workers to take part in 
management) as one of the main issues which arose over the or- 
ganization of industry in western Germany after World War 11. 
Insistence of the trade unions on some measure of ~Mitbestim- 
mungsrecht led the government to pass, on April 10, 1951, a law 
granting Mitbestimmungsrecht to the workers in the basic indus- 
tries (coal, iron and steel) only. The trade unions, however, ac- 
cepted this law as only a first instalment, and demanded a general 
introduction of Mitbestimmz~ngsrecht throughout German in- 
dustry. This policy the employers strongly opposed. On July 19, 
1952. however, the Bundestag passed a Betriebsverfassungsgesetz 
(Works Councils law), which came into force on Nov. 11, 1952. 
This law. which applied to industry other than coal, iron and steel, 
provided for a lesser degree of il.litbestimmungsrecht than had the 
previous law applicable to the heavy industries, and was there- 
fore not favourably received by the trade unions or the Social 
Democratic party. The structure of Mitbestimmungsrecht was 
rounded off on June y, 19 j j ,  when the Bundestag passed a Personal- 
vertretzcngsgesetz (Personnel Councils law), which provided for 
staff collaboration about appointments, promotions, hours of work, 
etc.. in the federal civil service. 

Industry in eastern Germany was severely hampered during the 
first two years after the end of World IITar I1 by the extensive 
dismantling of equipment and its removal as reparations to the 
U.S.S.R. Factories, mining equipment, railway lines and over- 
head electricity wires were among the items removed on a large 
scale, and in addition many thousands of skilled workers were de- 
ported to the U.S.S.R. In the industries left in their zone of oc- 
cupation the Russians followed a policy of eliminating private 
ownership and enterprise as far as possible. The process of social- 
ization of industry was formally ended on April 17, 1948, when 
the Soviet military administration issued order no. 64, which 
announced that as a result of the measures of expropriation the 
state had become responsible for about 40% of industrial produc- 
tion in the zone. This figure however was an understatement, since 
it  did not take into account the 126 large industrial Soviet-owned 
enterprises known as Sowjet Aktiengesellschaften (S.A.G.). At 
the time of the official ending of the expropriation policy it would 
seem, in fact, that about 50% of eastern German industrial pro- 
duction capacity was under state or public ownership, 2 5% in the 
hands of the S.A.G. and about 2 j %  left in private hands. 

As soon as the initial policy of dismantling and removal of 
equipment and installations to the U.S.S.R. had ceased, the Soviet 
authorities embarked on a more positive economic policy in their 
zone;and one aspect of this was a consistent effort to raise the level 
of industrial production. An expedient to raise industrial produc- 
tion in eastern Germany was the adoption, as in the U.S.S.R., of 
concerted "plans." On June 30, 1948, a two-year plan was drawn 
up ;  and this was replaced, on Jan. I ,  1951, by the five-year plan, 
which was designed to increase industrial production in the Demo- 
cratic Republic to 192% of the 1950 level by 1955. 

The pressure on the population of the German Democratic Re- 
public to achieve the objects of the five-year plan led to much hard- 
ship and discontent, which formed one cause of riots in Berlin and 
elsewhere in June 1953 (see History, above). A few days earlier 
the government had decided to slacken the tempo, and the disturb- 
ances caused this "new course" to be emphasized still further. I t  
involved concessions to private industry, a policy of labour in- 
centives and efforts to increase the quantity and reduce the prices 
of consumer goods. Also, the Soviet government in Aug. I 9 j 3  
announced the end of reparations from the Democratic Republic as 
from Jan. I ,  1954, cancellation of the republic's debts to the 
Soviet Union, a reduction in the costs of the Soviet forces of 
occupation, an increase in deliveries of goods from the Soviet 
Union, ldrge credits and finally the transfer of the 33 remaining 
S.A.G.'s to the republic. These corporations, representing, it  was 
estimated, 32% of the total industrial production of the German 
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Democratic Republic, were in fact transferred on Jan. I ,  1954. 
I n  March 1954 it was announced that a second five-year plan was 
to be prepared, to follow the first at the end of 1955. 

limited, and many dock and shipbuilding installations were de- 
stroyed or removed. Afterward, as stated above, Allied restric- 
tions on the industry in western Germany were progressively 
removed, until by 1951 only the right to control shipbuilding 
capacity remained. In 1954 the Federal Republic had 2.227,ooo 
gross registered tonnage of merchant shipping, as compared with 
about 4.4oo.000 tons owned by the Reich in 1939. 

Before World War I1 about 20% of German inland traffic was 
water-borne; but the inland shipping system suffered great damage 
during the war, both from Allied bombing and from the demolition 
of bridges and locks on canals by the Germans themselves. Thus, 
for example, at the end of the war the important Dortmund-Ems 
canal was completely out of action. After 1945. however, rapid 
progress was made in both east and west Germany in repairing 
war damage and in extending the inland watenvays. 

TABLE XXV1.-Industrial Production, German Democratic Republic 
(In thousands of mehric tons; electricity in millions of kw.hr.1 

1 

I I955 
product 1936 1 1950 1 

Plan Actual 

. . . . 
Lignite* 
Liquid fuel' syn'thetic 
Electricity: . . 
Iron ore . . . 
Pig iron . , . 
Crude steel . . 
Aluminum . . 
Potash salt . . 
Sulphuric acid . . 
Caustic soda . 
Sodium carbonate . 
Sitrogenous fertilizers 
Phosphatic fertilizers 
Synthetic rubber . 
Cement . . , 

TABLE XX1X.-Inland Shipping, I952 and 1953 
I 

Craft of waterways, of waterways, 
4,280 km.) 2,643 km.1 

*Thermic value: 4.5 tons of lignite per ton of coal. 
Source: Statistisches Jahrbuch der Dezrtschen Demokratischen Republik Tugs . . . . . . 

Boats 
Self ~ropelled ;raft . . . . 2,170 . . .  

TABLE XXVI1.-Index iVumbers of Industrial Production 
(For G.F.R., 1936 = loo; for G.D.R., 1950 = 100) *As at  Jan I,  1953. tIncluding east Berlin; 1952 figures. 

tIncluding motor cargo ships. 
Source: Stotistisches Jahrbuch flir die Bundesrepublik Deutschland (1954). 

Territory 1948 1950 1952 1953 ---- 
German Federal Republic . 113.0 144.2 157.3 
German Democratic Republic 1 2:; 1 100.0 1 142.3 1 159.6 

In the Federal Republic important projects were being carried 
out in 1952 for the canalization of the middle mTeser and of the 
Neckar, and in June 1955 the federal and French governments 
agreed to set up a committee to examine the possibilities of 
canalizing the Mosel river. In the Democratic Republic a new 
canal from Niederneuendorf to Paretz. in northwest Berlin, de- 
signed to enable inland shipping of the Soviet zone to avoid using 
the waterways of west Berlin, was opened to traffic on June 28, 

Sources: Slatixlisches Jahrbuch fl(r die Bundesrcpublik Deutschland (1955); Statistisches 
Jahrbuch der Deutschen Demokratischen Republik (1955). 

T r a n s p o r t  a n d  Communications.- Prussia nationalized its 
railways in 1876-79, and the other German Lander  followed suit. 
In  1919 the Reich took over the various railways, but failed to run 
the unified system at a profit. Later, with the help of funds made 
available thiough the  awes plan, the railways were reorganized, 
and thereafter their financial position improved. World \Var 11, 
however, put an intense Strain on the Reichsbahn, and Allied 
bombing did enormous damage to both rolling stock and tracks. 
In addition to this the railway network in eastern Germany suf- 
fered severely as a result of wholesale removal of rolling stock 
and tracks by the U.S.S.R. as reparations. 

In  both eastern and western Germany, moreover, the railways 
suffered greatly after the end of World War I1 from the competi- 

1952. 
The ban on German civil aviation imposed at  the end of World 

War I1 was lifted in the Federal Republic on March 3, 1955, when 
the Allied High commission gave permission for the newly consti- 
tuted air line Lufthansa to begin internal German services on 
April I .  In May Lufthansa was permitted to operate European 
services and in June transatlantic services. 

Foreign Trade.-Germany has always suffered from a shortage 
of raw materials and a n  inadequate food supply, and the country's 
existence therefore has de~ended uDon its abilitv to e x ~ o r t  manu- 

TABLE XXVII1.-Railway Freight and Passenger Trafic, 1952 factured goods to pay for the import of these necessities. Ger- 
many's exports really amount to a finishing goods industry on a 
huge scale. Between 1913 and the outbreak of World War I1 the 

---- relative importance of the principal groups of goods comprising 
German Federal Germany's imports and exports remained fairly constant, despite 

great changes in the total volume of goods imported and exported. 

TABLE XXX.-Imports and Exports, 1913-54; Relative Importance of 
Source: Statistisches Jalzrbuch jilr die BundesrepubJik Deulsc/tland. Groups of Goods* 

tion of road services, and were thus in a weak financial position. 
In the Democratic Republic the railways remained a state-owned 
enterprise; and the railways in western Germany, under a law 

Item I 1913 I I929 I I937 1 I950 1 I953 1 I954 1 
Total imports 

Value in millions of 
R?rf./DM. . . / i / / / / l  10,770 13,447 5,468 11,373.9 16,010.4 19,337.1 

passed by the Bundestag on July 6 ,  19 j I ,  were formally designated 
as a federal property. 

In 1938 the total length of roads in Germany was estimated to 
be 213,394,523 km., and of these 3 ,oj I  km. represented the new 
Autobahnen;  about 12,000 km. of Autobahnen  were to have been 
built had not the war interrupted the program. In  May 1955, 
after a ten-year pause, a six-year program for extending the Auto- 
bahnen  in the Federal Republic was approved, part of the expense 
incurred to be financed from the Transport Finance bill passed in 
March 1955, increasing taxation on gasoline and diesel oil. In 
addition, I jo,ooo,ooo DM. of the increased revenue accruing under 
the bill was to be applied to help the federal railways. 

German shipping was as greatly affected by World War I1 as it 
had been by World War I. Very little tonnage was left to Ger- 
many, most having been set aside for reparations. In addition, for 
security reasons the German shipbuilding industry was severely 

Food and food products 38.2% 40.0% 
Living animals . . / 2.7% 1 11% 
Animal products . 8.470 11.57~ 
Vegetable products . 22.870 21.970 
Luxuries? 4.3% 5.5% 

Industrial goods ahd 
materials . . 1 61.89. 1 60,0% 

Raw materials . . 34.970 zs,z70 
Half-finished goods . 17.2% 17.7% 
Finished goods . . 1 9.7% 13.1% 

Total exports 
Value in millions of 

RM.iDM. . . I 10.097 1 13.481 1 5,911 / 8,362.2 / 18.525.6 1 22.031.2 1 
Food and food products 

Half-finished goods 
Finished goods . .. 

*Figures for 1913-37 refer to Germany in prewar frontiers; for 1950-54 to the Federal 
Republic (including west Berlin). 

tCoffee, tea, tobacco and alcoholic beverages are classed not as vegetable products but  
as luxuries. 
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TABLE XXX1.-Directions of Trade of the German Federal Republic 

Country 

Percentages of total German 
imports 

United States . . . 
Netherlands . , . 
France . . , . 
Sweden 
~ e l g i u m - ~ ; x e & b o G ~  : 
United Kingdom . , 
Italy . . . . 
Switzerland . . . 
Brazil . . . . 
Argentina . . . . 
Austria . . . , 

Saar . . , . 
Denmark . . . , 
Canada . . . . 
Indonesia . . . . 

Percentages of total German 1 1 1 1 1 1 i 1 
exports 

Netherlands . , . . / 6.0 
Belgium-Luxembourg . 5.4 
Sweden . . . . 2.3 
I t a l y  . . . . I j ,., 
Su.jtzerland . . . . 2.3 
Un~ted States . . , , 7.1 
France . . . . . 7.8 
Austria . . , . 

Sorway . . . . . . . . 
Brazil . . . . 
India . . . . . 1 : : :  
Argentina. . , . . 2.6 
Turker . . . . . . . . 

*Germany in pre-19x4 frontiers. tGermany in pre-1938 frontiers. 

Food steadily averaged about 40% of the total imports. but almost 
vanished from the list of exports. Correspondingly, the proportion 
of total exports represented by finished goods increased by about 
15% between 1913 and 1937. 

The direction of German trade, on the other hand, changed 
greatly after World War I .  Before that war, nearly a quarter of 
Germany's total trade was with Great Britain and the United 
States. After LVorld War I, partly because of the tariffs. currency 
changes and the strong bargaining position of these countries, and 
partly because of Germany's own restrictions of foreign exchange, 
tariffs and "clearing agreements." trade with both steadily declined. 
There was a fairly short-lived increase in trade with the U.S S.R. in 
the early 1930s until political antagonisms between the two coun- 
tries became acute. 

After World War I1 Germany found itself still poorer in raw ma- 
terials and food supplies, with its economy unbalanced and suffer- 
ing great losses from war damages, reparations and controls. At 
the same time the shipping resources had vanished and its capital 
reserves were heavily mortgaged by prewar and postwar debts. 
Nevertheless, after modest beginnings through the Joint Import- 
Export agency for the U.S. and British zones, and as the effect of 
the E u r o ~ e a n  Recoverv Droeram (E.R.P.). most-favoured-nation 
treatment from the ~n:ted k t e s  and Great Britain, and the var- 
ious measures taken by the Organization for European Economic 
Cooperation (0.E.E C.) to revive western trade in general, the 
foreign trade of western Germany revived to a remarkable degree. 

From 1948 onward western Germany began to play a major role 
in the expansion of west European trade in general, and between 
that year and the first half of 1950 the trade with the German 
Federal Republic accounted for almost half the total increase in 
the exports of western European countries to each other. By 1953 
the total monthly volume gf imports and exports from the Federal 
Republic was already 50% greater than from the same area before 
World War 11. For the first time since World War 11, the Federal 
Republic achieved a surplus of exports over imports in 1952, and 
this increased considerably in I 9 53 and I 954. 

The structure of the Federal Republic's foreign trade had by the 
end of 1953 reverted almost exactly to the prewar position of the 
Reich as a whole. About 37% of imports consisted of food and 
about 63% of industrial goods and raw7 materials; exports com- 
prised 2.6% food and 97.4% industrial goods and raw materials. 
The direction of trade had. however, altered considerably in favour 
of western Europe and the western hemisphere. In 1953 over 
half of Federal Germany's imports were from the member states 
of O.E.E.C. and a further quarter from the United States, Canada 

and Latin America, while the proportion of its exports to these 
countries was two-thirds and one-sixth, respectively. The years 
I950-j3 saw an important expansion of trade with Latin America, 
in particular. Trade with the Soviet bloc continued to be almost 
nonexistent. 

The foreign trade of eastern Germany after World War I1 also 
concentrated largely on the export of industrial goods of high 
quality, including textiles and chemicals, in return for food and 
raw materials. But this trade was diverted even more rigidly to- 
ward the U.S.S.R. and the satellite states than was western Ger- 
man trade toward the E.R.P. countries. The decisive change in 
the direction of eastern German trade took place after 1948, the 
first year of E.R.P. (See Table XXXII.)  

During the two-year plan of 1949-50 and the five-year plan 
which follow,ed in 19 51, the tendency was to integrate the economy 
of the Democratic Republic more closely with the Soviet bloc and 
gradually to make the republic independent of trade with the west. 
A long-term trade agreement on the mutual deliveries of goods dur- 
ing the period from 1952 to 1955 was concluded between the 
U.S.S.R. and the German Democratic Republic in Sept. 1951. It 
was then claimed that the U.S.S.R. would supply all the wheat, 
cotton and fodder required by eastern Germany for  this period, 
most of its meat, fat. wool, fish, tobacco, tea. manganese and 
chromium ores and pig iron, nearly half its requirements of rolling- 
mill products, and smaller quantities of coke. I n  return the 
Democratic Republic would supply the U.S.S.R. with heavy ma- 
chinery, motors and industrial equipment on a large scale, together 
with chemical goods, ships, precision instruments, television sets, 
etc. Supplementary long-term trade agreements were similarly 
concluded between the Democratic Republic and the other Soviet 
satellite states. 

After 1948 there was a rapid expansion in the trade of the 
Democratic Republic, which by 1953 had the largest total trade 

*China, Mongolia, xorth Korea and Albania. 
?Including trade with western Germany in postwar years. 
Source: U.Ar. Economic Survey of Eurofie (1954 and 1955). 

TABLE XXXI1.-Estimated Distribution of the Trade Turnover o j  the 
German Democratic Republic 

(Exports plus imports, in millions of U.S. dollars) 

turnover of any of the east European countries and, next to China, 
was the most important trading partner of the Soviet Union. I n  
that year 41% of east German imports consisted of food, 39% of 
raw materials and semifinished goods and 20% of manufactured 
goods. The corresponding figures for exports were 2%, 17 % and 
81%. 

Finance.-Before World War I government functions were 
divided between three authorities: the Reich, the L a n d e r  or states 
and the local government bodies (districts and municipalities). In  
the bigger Lander,  such as Prussia and Bavaria, provinces and 
government districts stood between the local government bodies 
and the central government. Administrative systems varied con- 
siderably in size, from that of Prussia which involved a population 
of nearly 40,000,000 to that of Mecklenburg-Strelitz which com- 
prised about ~oo,ooo persons. In Prussia itself there were consid- 
erable differences in the various provincial administrative systems. 

After the revolution that followed World War I the Reich took 
over more administrative services than it had previously been 
responsible for, but police, education, justice, public health and 
supervision of industry continued to be within the competence of 
the different Lander.  These, moreover, had tax-collecting services 
of their own, though some of the smaller L a n d e r  entrusted the 
Reich authorities with the collecting of Land taxes, and there was 

1953 

940 
130 
240 
go 
60 
40 

140 

1952 ----- 
670 
loo  
220 

80 
50 
30 
go 

1.230 
240 
190 

1.660 

1954 

1,100 
150 
270 
roo 
70 
60 

zro 

1948 

105 
25 
70 

. . .  

. . .  
l o  
10 

2 2 0  

150 
s o  

400 

Trading partner 

U.SS.R. . . . . . . 
Czechoslovakia . . . . . 
Poland . . . . . . 
Hungary . . . . . . 
Rumania . . . . . . 
Bulgaria . . . . 
0thercount;ies"' . , . , 

All countries in the eastern group 
Western Europet . . . . 1 overseas countries . . . , / 411 conntries . . . , 

1,640 1,960 
310 460 
100 1 210 

2,150 2,030 

1937 

35 
30 
20 
25 
30 
15 
25 

180 
580 
410 

1,170 
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thus some overlapping in many cases between Reich authorities 
and Lander authorities. By 1939 the central government had be- 
come the chief taxing authority in Germany, having ousted the 
Lander from their former privileged position, as a result of the 
centralizing policy of the Kational Socialists. The central Reich 
government by that year controlled not only customs and excise 
but also income tax, corporation tax and the inheritance and prop- 
erty taxes as well. The various Lander were still allowed, however, 
to levy taxes on land, buildings, businesses and other sources of in- 
come. As the Lander found themselves unable to carry out the 
tasks incumbent upon them with the proceeds of the taxes left 
under their own control, they were allowed to share in the proceeds 
of the most important Reich taxes-the income tax, the corporation 
tax-and some minor taxes. In this way three-quarters of the in- 
come tax and of the corporation tax were handed over to the 
Lander,  which in turn had to share with the municipalities the re- 
funds which the Reich had made to the former. The post-World 
War I1 financial system in the Federal Republic was based on the 
principles laid down in its provisional constitution. By these the 
federal government acquired exclusive legislative rights over some 
taxes (e.g., customs and financial monopolies) and concurrent leg- 
islative powers with the Lander in the case of certain other taxes 
(e.g., the income and property taxes). The revenue from customs 
and excise (except 'beer) and from certain other taxes accrued to 
the federal government, while the revenue from beer and various 
other taxes accrued to the Lander. SimiIarly there was a division 
of competence with regard to the actual administration of the 
taxes, the federal finance authorities administering the customs, 
excise, financial monopolies and certain other taxes, and the Lander 
financial authorities administering the remainder. The Basic law 
also laid down (art. 109) that "the federation and the Lander 
shall be self-supporting and independent of each other in their 
budget economy." However, to enable Lander with low revenues 
to maintain an efficient administration, and to equalize as far as 
possible the burden of expenditure in the different Lander, the 
Basic law authorized the federal government, for these purposes, 
to draw upon an equalization fund provided from the proceeds of 
various Lander taxes, and to make grants to the poorer Lander in 
accordance with their needs. Table X X X I I I  shows the receipts 
and payments made in 19jo in implementation of this Finunz- 
ausgleich (equalization of financial burdens). 

TABLE XXXII1.-Contributions and Receipts by Lander of the Federal 
Republic for the Financial Fears Igj3 and I954 Under Equalization Fund 

(In thousands of DM.) 

1 Land I Paid in I Land / Received / 
I Wurttemberg-Baden . / 64,020 / Bavaria . . . . 1 6,547 1 

llesse . . . 9,744 Lower Saxony . , 49,104 
Lindau* 456 1 Rhineland-Palatinate : / 27,416 1 I North Rhine-NT~stpba1ia : 1 I Schleruig-Holstein . , 1 2 1 . ~ 7 2  

*The Bavarian district of Lindau was considered a separate Land for the purpose of the 
equalization fund. 

Source: Bundesgesetsblalt (July 2, 1953). 

For  budget accounts of the two German republics see Tables 
XXXIV and XXXV. 

TABLE XXX1V.-Budget Accounts of the German Federal Republic 
(In millions of DM., years ending March 31) 

Item 

*Nine-month period beginning June 20, 1948 (currency reform). tEstimate 

I n  eastern Germany the financial system after World War I1 was 
at first marked by extreme decentralization. The central zonal 
administrative organs which were the precursors of the ministries 
of the German Democratic Republic had indeed no tax revenues of 
their own and were financed from contributions from the railways 
and postal services and from contributions from the various Lan- 
der governments. By a law of Feb. 9, 1950, made retrospective to 
Jan. I ,  1950, the financial system of the Democratic Republic was 
centralized. By this law the authority to raise revenue and the 
right to receive the revenue were taken from the Lander authorities 
and given to the central ministry of finance, which made alloca- 

tions to the Lander, Kreise (districts) and Gemeinden (parishes) 
to enable them to carry on their necessary work of local adminis- 
tration. 

TABLE XXXV.-Budget Accounts of the German Democratic Republic 
(In millions of DM.-Ost) 

I Item 1 I95I 1 1952 1 I953 1 1954 1 1955*] 
ppp 

Revenue . . . 28 472.4 33 536.7 34,774.9 36,220.2 38,166.9 / Expenditure . . 1 8 . 8  1 5 .  1 7 5 . 4  9 1 38,138.1 1 
*Estimate. 

Before World War I1 Germany had an enormous external debt 
arising from the treaty of Versailles, by which Germany was made 
responsible for a reparations liability fixed at 132,000,000,000 RM. 
An agreement in London in 1924 rearranged Germany's financial 
obligations, however, in accordance with the main principles of the 
Dawes plan, and an external loan was issued by the Reich govern- 
ment in 1924 as a result. The financial burden of reparations on 
Germany was lessened once again in 1930 when the Dawes plan was 
replaced by the Young plan, but the new plan soon proved eco- 
nomically impossible and was suspended at Pres. Herbert Hoover's 
suggestion in 1931, and thereafter reparations obligations were 
virtually nullified. Germany still had a very heavy foreign debt, 
honever, because of the large sums borrowed abroad during 1924- 
29 for the payment of reparations, the reconstruction of German 
industry and other purposes. Under National Socialism an internal 
debt was added to this external debt. The Nazi government bor- 
rowed vast sums from the German people, and the total public debt 
of the Reich, the states and the larger towns and cities rose ac- 
cordingly from 24,000,000,000 RM. in 1932 to an estimated 64,- 
ooo,ooo,ooo RM. in 1939. After the war the western Allies had to 
pour financial help into the western zones of Germany to keep 
them viable, and in this way another debt gradually accumulated 
for which the Federal Republic in principle accepted liability. 

An agreement on German prewar debts was signed in London on 
Feb. 2 j ,  1952, between the United Kingdom, France, the United 
States and I j other creditor countries, and the German Federal 
Republic, and this agreement, which laid down the terms and proce- 
dure for settlement of the debts, came into force on Sept. 16, 1953. 
Also on Feb. 27, 1952, the United Kingdom, France and the United 
States signed with the Federal Republic separate bilateral agree- 
ments for the settlement of the postwar debts owed to the three 
countries by the Federal Republic for economic assistance. 

Banking  a n d  Currency.-The first commercial bank was 
established in Germany in 1619, but because of the political dis- 
organization of the country it  was not until the latter part of the 
19th century that a modern co-ordinated banking system devel- 
oped. A process of centralization set in, and by the 1930s German 
banking was dominated by the Reichsbank and five other big banks, 
two of which (the Reichskredit-Gesellschaft and the Berliner 
Handelsgesellschaft) were purely Berlin institutions, while the 
other three (the Deutsche Bank, Dresdner Bank and Commerz- 
und Privatbank) had many branches throughout the country. 
After the inflation of 1923 the Reichsbank was reorganized by the 
Dawes plan, and managed to preserve some semblance of inde- 
pendence till June I j, 1939, when a decree placed it directly under 
the control of Hitler, who exercised the control through Walther 
Funk, Reich minister of economics and president of the Reichs- 
bank. Apart from the Reichsbank and the big private banks, there 
were in prewar Germany public banksf maintained by the state 
governments, provinces and municipalities, and these were im- 
portant as savings banks. Savings, however, suffered because of 
the 1923 inflation and fell from 19,000,000,000 RM. in 1914 to 
only 1,250,000,000 RM. in 1924. Later confidence was restored 
and savings grew from ~,6oo,ooo,ooo RM. in 1927 to I j,700,- 
ooo,ooo RM. in 1937. 

After Germany's collapse in World War I1 the banking system 
was developed along different lines in the Soviet zone and the zones 
occupied by the United States, Great Britain and France. In west- 
em Germany banks were allowed to maintain their existence, and 
accounts, other than those connected with Reich and Nazi prop- 
erty, were not blocked. In eastern Germany on the other hand 
all banks and stock exchanges were closed and bank balances 
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blocked at  the beginning of the occupation. 

Though the western Allies did not act as drastically as the 
Russians, they considerably modified the banking system in west- 
ern Germany, setting up a federal banking system in place of the 
former centralized structure. The head of this system u7as the 
Bank Deutscher Lander, and each of the 11 Lander had its own 
autonomous bank (Landeszentralbank) on which all the banking 
operations in the Land depended. The Bank Deutscher Lander 
derived its funds from the Land banks and acted as their banker. 
In addition it was the only bank allowed to issue notes, so to that 
extent centralizing influences were retained. The essentially fed- 
eral character of the postwar west German banking system may 
be judged, however, from the fact that no German bank was 
allowed to maintain branches outside the Land in which it was 
registered. 

The policy of the Bank Deutscher Lander was made by a board 
sitting in Frankfurt composed of the governor and chairman of 
its managing committee, together with the I I heads of the Lander 
central banks. The federal character of the Bank Deutscher 
Lander was further emphasized by its inability to open branches 
or to do internal German business, generally speaking, except with 
the Lander central banks. In  this respect it was quite different 
from the former Reichsbank, whose influence and ramifications 
were widespread. 

On Nov. 7, 19j1, however, the federal government approved a 
new banking law designed to modify considerably the decentralized 
system introduced by the occupying pourers after the capitulation 
in 194 j. The law proposed to substitute for the 30 or more small 
Lander banks functioning under the system of decentralization nine 
successor organizationsto the former "big three" (Dresdner Bank, 
Deutsche Bank, Commerz- und Privatbank), with power to operate 
in three big regions-covering north, south and west Germany- 
instead of being confined to Lander boundaries. The law came 
into force on April I, 1952. By 1954 this reorganization was said 
to be completed. 

The dominant economic requirement in Germany after M'orld 
War I1 was a reform of the currency so that money could once 
more play its essential part in economic life instead of finding its 
place usurped, as a unit of value and means of exchange! by such 
commodities in short supply as cigarettes and coffee. After the 
western Allies had failed to reach an agreement with the U.S.S.R. 
on an all-German currency reform, they were forced to institute a 
separate reform in their own zones of occupation, and this reform 
was carried out in stages in 1948. The old Reichsmark was con- 
verted to the new Deutsche Mark at a rate of 10 RM. to I DM.; 
and half the amount resulting from conversion was placed in a 
blocked account. By a further currency law passed on Oct. I ,  

1948, 70% of the blocked accounts were cancelled, 10% retained 
for compulsory investment and 20% freed for the individual 
holder to do with as he pleased. Thus in the end the Germans had 
the free use of 6% of their holdings (though a provision existed by 
which a later claim up to 10% of former Reichsmark holdings may 
be allowed). 

The reform was severe, but necessary and beneficent in its 
ultimate effects. By July 1948 money in circulation had been re- 
duced from about 6~.ooo,ooo,ooo RM. to about ~o,ooo,ooo,ooo 
DM., and this restoration of the purchasing power of the mark and 
of people's confidence in it was the indispensable foundation of the 
Federal Republic's subsequent economic recovery. By Dec. 19j j 
currency circulation amounted to 14.088,000,000 DM. and deposit 
money to 14,988,000.000 DM. From 19jo the exchange rate of 
4.20 D M . = $ I  remained unchanged. After Aug. 10, 19j3, the 
rate was free to fluctuate between limits of 1% either side of par. 

In the Soviet zone of Germany all existing banks were closed 
after the occupation had begun, and all bank deposits, totalling 
about 8o,ooo,ooo,ooo Rhl.,  were blocked. Later a decentralized 
system somewhat on the western model was introduced, and in Feb. 
1947 five Lander central banks were set up. In 1948, after a 
separate currency reform was carried out in the Soviet zone, the 
Deutsche Emissions- und Girobank was set up as a central bank for 
corltrolling the new currency. On July 2 0 )  1948, the title of the 
bank was changed to Deutsche Notenbank, and from that time the 

new institution began to exercise an ever-greater control over 
banking activities throughout the Soviet zone in fulfilment of the 
newly announced two-year plan. The system of centralized plan- 
ning involved more and more of an encroachment on the functions 
of the five Liinder banks, and in March 1950 this process led to 

.the complete amalgamation of the Lander banks with the Deutsche 
Notenbank. In Nov. 19 j~ the parliament of the Democratic Re- 
public passed a law making' the Deutsche Notenbank the official 
state bank with functions enabling it to control the carrying out 
of the five-year plan in addition to the usual central bank functions 
such as control of note circulation and foreign exchange transac- 
tions. 

The currency circulation of the German Democratic Republic 
was secret. Officially at par with the western Deutsche Mark, in 
1955 the Deutsche Mark-Ost was being exchanged in west Berlin 
on the average at  4.50 DM.-Ost= I DM.  On Oct. 30, 1953, tile 
eastern Deutsche Mark was "revalued" at  an exchange rate of 
I DM.-Ost = 1.80 roubles. ( I .  L. G.; P. G. Rs.) 

GERMERSHEIM, town in the Rhineland-Palatinate. Federal 
Republic of Germany, a t  the confluence of the Queich and the 
Rhine, 8 mi. S.W. of Speyer. Pop. (1959 est.) 7,175. Germer- 
sheim existed as a Roman s'tronghold under the name of Vicus 
Julius. The citadel was rebuilt by the emperor Conrad 11, hut 
the town itself was founded in 1276 by the emperor Rudolph I ,  
who granted it th'e rights of a free imperial city. From 1330 to 
1622, when it was conquered by Austria, the town formed part 
of the Palatinate of the Rhine. 

From 1644 to 1650 it was in the possession of France; but on the 
conclusion of the peace of Westphalia it was again joined to the 
Palatinate. In 1674 it was captured and devastated by the French 
under Turenne, and after the death of the elector Charles (1685) 
it was claimed by the French.as a dependency of Alsace. As a con- 
sequence there ensued the disastrous Germersheim war of succes- 
sion, which lasted until the peace of Ryswick in 1697. Through 
the intervention of the pope in 1702 the French, on payment of a 
large sum, agreed to vacate the town. and in 171 j its fortifications 
were rebuilt. In July 1744 the French were defeated there by 
the imperial troops, and in July 1793 by the Austrians. In 1835 
the new town was built. 

Between 1834 and 1919 Germersheim was strongly established as 
a German frontier fortress town and remained so until after World 
War I. During World War I1 it once again came under attack and 
over one-third of the town was destroyed in air and ground bonl- 
bardments. I t  was rebuilt after the war, however. 

Germersheim is the site of the foreign and interpreters' institutes 
of the University of Mainz, and many other schools are in the 
town. Industries include enamel and chemical works, and there 
are dry docks for river shipping; the region is strongly agricultural. 

Germersheim is the capital of the district of the same name. 
GERMINAL, "the month of buds," the first spring month 

of the French Republican calendar, substituted for the Gregorian 
calendar on Oct. j. 1793. (See FRENCH REPUBLICAN CALENDAR.) 

GERMINATION, of seeds : see PLANT PROPAGATION. 
GERMISTON, town in Transvaal, South Africa, 9 mi. E. of 

Johannesburg and 8 mi. from Jan Smuts International airport. 
Altitude 5,4i8 it .  Pop. (1960) 139,407; whites 55,605, coloured 
3,350, natives 78,389, Asians 2,063. 

The town is an important railway junction, where lines meet 
from Natal and Cape Province ports, Louren~o  Marques, Pretoria 
and Johannesburg. I t  is situated in the heart of the Witwatersrand 
gold-mining area and has the largest gold refinery in the world. 

GERO (c. 900-9651, margrave of the Saxon east mark, was 
entrusted in 937 by the German king Otto, afterward the empe.ror 
Otto the Great. with the defense of the eastern frontier of Saxony 
against the LVends and other Slavonic tribes. 

In a few years Gero extended the Saxon frontier almost to the 
Oder, and suppressed a rising of the conquered peoples in a great 
victory on Oct. 16, y j j .  In 963 he defeated the Lusatians and 
compelled the king of the Poles to recognize the supremacy of the 
German king. 

GEROLSTEIN, a vilkage and climatic health resort of Ger- 
many, in Rhineland-Palatinate. situated on the Kyll. in the Eifel 



range, 1,240 ft. above the sea, 28 mi. N. of Trier. Pop. (1950) 
3,097. The castle of Gerolstein was built in I r r g  and is now in 
ruins. Gerolstein is celebrated for its lithia waters, which are 
laraelv ex~or ted .  - ,  . 

G ~ R ~ M E ,  JEAN L ~ O N  (1824-1904)~ French painter, 
sculptor and teacher, born at  Vesoul, Haute-Sa8ne; on May 11, 

1824. was trained by P. Delaroche, whom he accompanied to Italy 
in 1844-4j. His "Cockfight," exhibited a t  the Paris Salon of 
i84 j ,  failed to  ill him the Rome prize but caused a popular sen- 
sation. After 18 53 he traveled much in the middle east. His 
enormous "L'XpothCose du Siecle d'hugust" (exhibited at the 
Exposition Universelle, 185 j )  was bought by the state. 

Gkrbme was a good draftsman in the style of J. A. D.  Ingres, 
an inventive illustrator in the manner of Delaroche. From about 
187 j he turned increasingly to sculpture. 

GCrBme exerted an important influence on the development of 
C.S. painting through his teaching, as did many other prominent 
academic French painters of the late 19th century. His pupils 
included Thomas Eakins, J. Alden Weir, F. A. Bridgman and many 
others. He  died in Paris in the night of Jan. 10-II! 1904. 

GERONA, a maritime frontier province in the extreme north- 
east of Spain, formed in 1833 of districts taken from Catalonia 
and bounded on the north by France, east and southeast by the 
Mediterranean sea, southwest and west by Barcelona and north- 
west by Lerida. In the northwest a small section of the province, 
with the town of Llivia, is entirely isolated and surrounded by 
French territory; otherwise Gerona is separated from France by 
the Pyrenees. The population in I 9 jo  was 322,s 71. The area is 
2,264 sq.mi. 

The region has numerous historical associations (see CATA- 
LONIA), and i t  acted as the guardian of the passes through the 
Pyrenees at  the eastern end, performing the same service as 
Roncesvalles in the west. The three main rivers, the Ter, Muga 
and Fluvia, rise in the Pyrenees and flow in a southeasterly direc- 
tion to the sea. Along their banks there is much good arable land, 
while the lower slopes of the Pyrenees are well wooded with oak, 
pine and chestnut. Cape Creus is a marked feature of the coast 
line arid is the most easterly point of the Iberian peninsula. 
I t  is formed by the dying down seaward of the Pyrenees. 
The  climate varies locally. The Cerdaiia district and other 
mouritainous tracts are cold during eight months while Gerona, 
La  Bisbal and Santa Coloma have typical Mediterranean fea- 
tures. The coastal fisheries are important especially a t  Llansb, 
Rosas, Palamos and Blanes. The cork industry flourishes at San 
Feliu de Guixols (with fisheriesj, Palafrugell and Cassa. There is 
also a little metalliferous mining. Much use is made of water 
pGu.er, and the linen, cotton and general textile manufactures 
are important. 

Gerona ( q . ~ . )  is the capital while Figueras was long a most 
important frontier fortress. Gerona was held by government 
troops during the civil war of 1936-39 until after the capture of 
Barcelona on Jan. 26, 1939. 

GERONA, the capital of the province of Gerona in north- 
eastern Spain, on the railway from Barcelona to Perpignan in 
France and on the right bank of the Ter river, a t  its confluence 
!nit11 the Ofia, a small right-hand tributary. Pop. (1950) 26,163 
(mun.).  

Gerona is the ancient Gerunda, a city of the Auscetani. It 
claims to be the place in which St. Paul and St. James first 
rested when they came to Spain, and it became the see of a bishop 
about 247. I t  was for a long time in the hands of the Moors, 
whose amir, Suleiman, was in alliance with Pippin the Short, 
king of the Franks about 759. I t  was taken by Charlemagne 
in 785, but the Moors regained and sacked it in 795, and it was 
not until I O I  j that they were finally expelled. I t  gave the title 
of count to the king of Aragon's eldest son. I t  has been be- 
sieged no fewer than 2 5 times in all, and only 4 of the sieges have 
resulted in its capture. Its noblest resistance was in 1809, when 
i t  was besieged in May by the French with 35,000 troops under 
Verdjer, Augereau and Gonvion St. Cyr; 40 batteries were erected 
against it and a heavy bombardment maintained; but under the 
leadership of Mariano Alvarez de Castro i t  held out till famine and 

fever compelled a capitulation on Dec. 12. The French, it is said, 
had spent 20,000 bombs and 6o.ooo cannon balls, and their loss 
was estimated at I j,ooo men. 

The older part of the town occupies the steep slope of the 
Montjuich or Hill of the Capuchins; the newer portion stretches 
down into the plain and beyond the Ofia There are still remains 
of the city u-alls, and the hill is crowned by a h a t  were at one time 
very strong fortifications, now put to other uses. The cathedral 
is a fine specimen of Gothic architecture; the nave measures 73 ft. 
from side to side. The old cathedral on the same site was used 
as a mosque by the Moors, and on their expulsion in 1015 it ap- 
pears to have been greatly modified if not entirely rebuilt. S e w  
works were carried out during the 14th century, but it was not till 
the beginning of the I 5th that the work on the present structure 
was really begun. The collegiate church of San Feliu (St. Felix) 
is mainly of the 14th century, but was modified in the 16th and 
its faqade dates from the 18th. The spire is conspicuous. The 
Benedictine church of San Pedro de Galligans (or de 10s Gallos) is 
an interesting Romanesque building of early date. I t  is named 
from the small Galligans river, an affluent of the Ofia, which flows 
through the city. In  the same neighbourhood is a small church 
with a rare Spanish example of a transverse triapsal plan. Gerona 
is still the seat of a bishop. There is a public library. Paper, 
cotton and woollen goods are extensively manufactured. 

GERONIMO (c .  1829-1909) was a leader but not chief of 
a Sorth American Apache Indian band called Chiricahuas. 
Geronimo gave June 1829 as the date of his birth; the place, 
No-doyohn canyon, Arizona. His mother taught him tribal 
legends. Geronimo said that when a boy he "would practise steal- 
ing" and "feats of war." He  rose to leadership of a faction of 
braves by exhibiting extraordinary courage, determination and 
skill in successive raids of vengeance upon Mexicans by whom 
his mother, wife and children had been killed in 18 j8. Devastating 
Apache raids and massacres in Arizona and New Mexico brought 
action by the U.S. army under command of Gen. George F.  Crook 
which placed offenders, including Geronimo, on reservations. In  
1876 Geronimo fled to Mexico. During the following decade he 
led outlaw bands in intermittent raids against American settlers. 
In 1886 General Crook finally succeeded in bringing Geronimo to 
a meeting wheiein he and his Apache warriors agreed to surrender 
if they would be taken to Florida where their families were being 
held. The terms were agreed to, but on the way the Indians 
escaped. General Crook was replaced by Gen. Xelson A. Miles, 
who after months of pursuit finally secured another conditional 
surrender of the elusive Geronimo and follo~vers. During this 
final campaign. which lasted 18 months, no fewer than j,ooo troops 
and 500 Indian auxiliaries had been employed in the apprehension 
of a band of Apaches comprising only 35 men, 8 boys and I O I  

women, who operated in two countries without bases of supply. 
Army and civilian losses totalled 9 j ;  Mexican losses were heavy 
but unknown. Geronimo's losses were 13 killed, but none from 
direct C.S. army action. 

By orders from Pres. Grover Cleveland, and contrary to terms 
agreed upon by Miles, Geronimo and 14 companions were placed 
under military confinement. finally! a t  Fort Sill, Oklahoma. There 
Geronimo was allowed to carry on stock raising and farming. Be- 
fore his death on Feb. I 7> 1909, this most cunning of Indian fighters 
dictated to S. M. Barrett Geronimo's Story of His Life (1906). 

See also Britton Davis, The Truth About Geronimo, ed. b y  Milo M. 
Quaife (Chicago, 1 9 5 1 ) .  (0. 0. W.) 

GERONTOCRACY, government by old men. The degree 
to which the old are accorded prestige and status varies greatly 
from society to society and from one social class to another. Yet 
in both primitive and technological societies and in many, par- 
ticularly religious, organizations it frequently works out that major 
policy determination, executive and administrative responsibility, 
and judicial authority rest in the hands of older people. 

In  advanced societies outstanding creative works in the arts 
and sciences are most frequently produced by men in their 30s. 
The qualities and conditions that make for governmental leader- 
ship, however, seem to develop more slowly and to combine in such 
a way that outstanding leaders as a group are notably older than 
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outstanding scientists are at  the time they produce their greatest 
work. 

Among primitive societies the vast majority have older men 
serving as chieftains, as counselors and in judicial roles. Among 
Australian tribes, especially, aged men have great authority, and it 
is here that the best examples of what approaches a "true" geron- 
tocracy-rule by the old men as a class-exist. The Dieri, e.g.,  
are reported to have had, within a general assembly made up of 
all men fully initiated into adulthood, a great council made up of 
aged men. This council made the major decisions, administered 
justice, and regulated the ceremonies and movements of the group. 

Relevant facts for more highly developed societies are often a 
matter of public record, thus permitting a clearer assessment of 
the role of the aged in governmental matters than is possible in the 
instance of primitive groups. But surveys in both primitive and 
advanced societies indicate that, strictly speaking, gerontocracy 
as a form of government seldom exists. Rather there is often a 
disproportionate representation of older individuals in governmen- 
tal activities. Successful candidates for president of the United 
States, for instance, are most frequently nominated and most 
frequently serve between j j  and j9-yeari of age. Peak years of 
service of prime ministers of England and of presidents of repub- 
lics other than the United States have also been between 55 and 59. 
Members of the U.S. president's cabinet have most often served 
between jo and 54 years of age, members of the British cabinet 
between js and j9. Where electoral terms are long (as in France) 
or where appointment is for life, or continued tenure is con- 
tingent upon personal desire of the incumbent, a much greater age 
of service is recorded. Thus appointments to the U.S. supreme 
court are most frequently made at ages 55 to 59, but over 85% 
of the service rendered is by men beyond 6 j .  A variety of evi- 
dence suggests that new movements are more frequently started by 
young men, but as the organization becomes established and stable, 
older men dominate in the government. In  the United States, the 
passage of time has brought an increased emphasis upon older 
leadership. For example, the mean ages of representatives and 
senators in 1799 were 43.50 and 4j.2 j years respectively. By the 
mid-1920s mean ages had increased to j3.46 years for representa- 
tives and ji.jO for senators. In addition to increased age of the 
groups as a whole, considerable weight is given to seniority in 
committee and other assignments through which power is wielded. 

In addition to actual service, it is significant that at least in 
the United States older individuals evince strong interest in politi- 
cal and governmental matters and more frequently exercise the 
ballot than do the young. For example, a larger proportion of 
a sample of voters over j j voted in the 1948 presidential election 
than of those under 35, though both groups voted somewhat less 
than did those around jo years of age. Among college graduates, 
the percentage voting in local and primary elections apparently 
increases until the jos and remains at  a high level until old age, 
slightly more than four-fifths of those in the mid-40s and in older 
age groups reporting such voting. 

In general, there appears to be no uniform or even clearly de- 
fined pattern of gerontocracy in either primitive or modern so- 
cieties though in both there is a strong tendency in this general 
direction. Rarely is advanced age in itself a sufficient qualifica- 
tion for an important post; usually old leaders had attained 
prominence in some way in their prime and have maintained their 
prominence into old age. Old men occupy influential positions in 
overwhelming numbers compared to old women. And, finally, the 
old are more likely to have governmental responsibility in the more 
stable societies with advanced economies and more complex or- 
ganizations. 

A number of reasons for the widespread political power of older 
people suggest themselves. I t  may be that the qualities required 
for leadership emerge more slolvly than other capacities. that the 
reputation and broad personal contacts necessary for vote getting 
and the experience needed to function effectively require years to 
develop or that older individuals being more conservative and 
hence more interested in the maintenance of the status quo are 
more highly motivated to seek and retain office. On the other 
hand, the reasons may lie in the characteristics of the groups who 

appoint or elect leaders. I t  has been suggested that a basic con- 
servatism of the mass of the party membership results in the re- 
peated nomination and election of those who by virtue of previous 
officeholding have served a long "apprenticeship" to the party 
and represent familiar faces in whom the general population can 
have confidence. Moreover, the organization of the political group 
may be a factor in determining the ease with which younger men 
are introduced into positions of leadership. In groups autocratic 
in structure vigorous action by the central figures may force a 
certain mobility of younger talent, not so possible under the elec- 
tion systems of democratic parties. Of interest in this connection 
is the fact that in the French national assembly of 1946 about 33% 
of the deputies from the Communist party (a  highly centralized 
party) were under 36 years of ages whereas only 8% of the depu- 
ties from the Socialist party were under 36. The latter party, 
although characterized by a strong organization, is highly decen- 
tralized and has a highly democratic system for the appointment of 
leaders. The rules, procedures and customs of political parties 
may thus play a significant role in determining the relative in- 
fluence of the young and the old. 

BIBLIOGRAPHY.-M~U~~C~ Duverger, Political Parties (1954) ; Harvey 
C. Lehman, Age and Achievement (1953) ; Sidney L. Pressey and Ray- 
mond G. Kuhlen, Psychological Development Through the Lije Span 
(1957) ; Leo W.  Simmons, The Role of the Aged in Primitive Society 
(1945). (R. G .  KN ) 

GERONTOLOGY AND GERIATRICS. Gerontology is 
the science or the study of aging. Aging affects all matter, animate 
and inanimate; metals, planets, radiation activity, rocks and 
colloidal gels change with age just as living organisms do. How- 
ever, gerontology is chiefly concerned with aging as it affects the 
processes of life and particularly, of course, the aging of man. 
Aging is a part of living and, therefore, a factor in growth and 
development, but gerontology applies chiefly to  aging after the 
peak of maturity. 

Gerontology is divided into three major subdivisions: ( I )  the 
aging of the individual as a unit; ( 2 )  the biological processes of 
aging affecting the component parts of the individual; and (3) the 
sociological aspects of aging mankind. The first of these divisions 
is called geriatrics and pertains to the medical or clinical care of 
aging or aged persons. I n  this division, the individual man or 
woman is the unit. The second division, the biology of senescence, 
is concerned with the mechanisms of aging as they affect the cells, 
and chemical reactions of the tissues which make up the organism. 
The sociological problems of aging populations include economic, 
political and cultural facets. 

These three areas of study are intimately related, both theo- 
retically and pragmatically. The individual is the primary unit, 
be it man or other living entity. On the one hand, the individual 
is composed of myriads of tissue cells, each being an entity in 
itself. On the other hand, society is composed of many millions 
of individuals. From the purely practical viewpoint, the more we 
know about the biology of senescence, the more wisely can we 
guide and maintain the health of aging people; and the more we 
know of the capacities and limitations of people as they grow 
older, the more intelligently can we attack the serious social prob- 
lems -which arise from changes in the age composition of popu- 
lations. 

Though aging is as old as time and the aged have always been a 
medical and social problem, there was no significant interest in 
gerontology until about 1940. The former lack of interest can be 
attributed to a number of factors: I t  was only after 1900 that 
the numbers of older people in the population became significant. 
Science is in itself young and thus, naturally, concerned first with 
the problems of youth, growth and development. The aged were 
long considered as an unavoidable economic burden. it'ith the 
tremendous increase in longevity during the 20th century (life ex- 
pectancy at birth in 1900 was 47 years and in 1952 over 67 for 
males and over 7 1  for females) the social pressure of the more 
mature in our populations demands attention. 

Ger ia t r i c  Medicine.-Geriatric medicine is that part of the 
science and practice of medicine which deals particularly with the 
health and illnesses of the aging and the aged. I t  is perhaps best 
contrasted with pediatrics, which deals with the health and sick- 
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nesses in infants and children. Geriatrics is not a medical specialty 
in the generally accepted use of the term, since it crosses the lines 
of all the various specialties. For example, there are special 
geriatric problems in ophthalmology (diseases of the eye), in 
dermatology (diseases of the skin), in surgery and in internal 
medicine Therefore, the adjective "geriatric" is preferred to the 
noun "geriatrics." Geriatric medicine takes special cognizance of 
the biologic changes consequent to aging and those disorders which 
are more frequent in the latter half of life. Geriatric medicine is 
not limited to the problems of those already senile; it is much more 
concerned with the aging from full maturity onward. The two 
most critical decades are those from 40 to 60 years of age. Geri- 
atrics is concerned with both abnormal and sick individuals and the 
maintenance of health of those apparently well. I t  is not limited 
to the purely physical aspects of medicine; the intellectual and 
emotional changes which occur with normal aging and the psy- 
chiatric disorders common in the involutional period and in the 
senium are equally parts of geriatric medicine. Preventive meas- 
ures offer far more hope of accomplishment than attempts to deal 
with changes and depreciations already existent. 

hledical problems of the mature person are profoundly affected 
by the changes of age on the one hand and by the characteristics 
of the commoner disorders in this age group on the other hand. 
I t  is extremely significant that aging brings about change; the 
older person is not the same individual as he was in youth and 
early maturity. Aging affects all the structures and functions of 
the living organism. Immunity, physiologic capacities, repair 
processes, memory, method of thought, nutritional requirements, 
endurance and the like are all altered by age. Tnese changes occur 
so gradually and insidiously that they are often ignored, but they 
are, nevertheless. most significant. 

The obvious changes of aging, such as wrinkles and graying hair, 
are the least important. Among the subtle and obscure changes 
are a slowing and weakening of the responses of the organism to 
external stimuli and injurious forces, slowing of the speed of re- 
pair following injury, a lessened requirement for food (but a 
narrowing margin of safety in regard to deficiencies in certain 
elements) and a very gradual involution of the functional capac- 
ities. I n  terms of everyday living these changes mean that the 
aging person, by reacting less violently to infection or other in- 
juries, presents milder symptoms and signs of disease. As a result, 
illnesses are often well advanced in the older person before medical 
guidance is sought, and the physician is thus greatly handicapped. 
The lessening of response to adverse environmental conditions is 
illustrated by the fact that older persons tolerate extremes of heat 
and cold poorly; undereating or overeating, dehydration or too 
rapid fluid intake are prone to lead to much more serious conse- 
quences than in youth. Adaptability is lessened. 

Aging is not all decline, however, since certain attributes im- 
prove lvith aging in the normal person. Though speed diminishes, 
endurance often a~ tua l ly  improves. Judgment very definitely in- 
creases as we become more and more mature, assuming that there 
was intelligence in youth. Age alone does not guarantee good judg- 
ment or wisdom, but as judgment is based upon learning from ex- 
perience and having experiences takes time, the element of age in 
the development of judgment is inevitable. The ability to learn 
declines far more slowly than most people assume; careful psy- 
chological tests indicate that the ability to learn at  80 is approxi- 
mately the same as at  1 2 ,  with the peak occurring a t  about 2 2  

years of age. However, these studies were conducted with people 
who wanted to learn; without desire to motivate the effort of 
learning, ability depreciates more rapidly. 

S o  disease is limited solely to the later years of life. However, 
certain disorders occur much more frequently among people over 
40 years of age. These same illnesses may occur in youth, al- 
though only exceptionally. The disorders common in senescence 
include particularly arteriosclerosis (so-called hardening of the 
arteries), hypertension (high blood pressure), diabetes, arthritis, 
gout and cancers. Of these, the disorders involving the circulation 
(arteriosclerosis and hypertension) and, therefore, the heart-both 
directly and indirectly-are by far the most important. Con- 
servative estimates placed the annual deaths attributable to these 

two circulatory disorders at  more than 200,ooo in the United States 
in 19j2;  more than 250.000 persons were also becoming totally 
disabled each year because of circulatory disease. These various 
disorders have certain significant characteristics in common. ( I )  
They begin insidiously and progress without symptoms for a long 
time. I t  is often a matter of from 2 to 20 years of insidious 
progression before evidences of subjective distress or objective 
physical findings call attention to the fact that something i s  
wrong. Therefore, any effective preventive efforts must begin 
relatively early in life. (2) Their causation is largely from within 
rather than from obvious external sources, such as infection. They 
arise as a result of a summation of many superimposed insults, 
and in no two instances are the causative factors necessarily iden- 
tical. This multiple and obscure origin of the causative factors 
is also a significant obstacle to effective curative or preventive 
treatment. (3) These disorders are frequently multiple in the 
same individual, and rather than conferring an immunity or pro- 
tection they tend to increase the vulnerability to related diseases. 
(4) The degenerative diseases are characteristically progressive, 
usually leading to a long period of disability before they destroy. 

Geriatric medicine, being concerned ~ \ i t h  the health as well as 
the diseases of aging and aged, is much interested in the changes 
which take place in normal aging people. Because of the insidious 
and subtle development of either normal or abnormal aging, 
changes in function must be searched for. The person who waits 
until they are obvious cannot expect much in the way of correction. 
The attitude of clinical geriatrics must be one of anticipation and 
prevention of difficulties rather than hope for dramatic cure. 
h'ith wiser living, many of the disabling disorders can be so mark- 
edly retarded that not only is life extended, but the enjoyment of 
life is enhanced greatly. The objective of geriatrics is not merely 
to prolong life, but to permit continued vigour and usefulness. 
There can be no sharp line of distinction between health and dis- 
ease, since health is always relative. But disease does not neces- 
sarily imply imminent disaster. I t  is possible to control and re- 
tard the progression of many of the depreciations and disorders 
of age if measures are instituted early enough. There is, un- 
fortunately, an immense lag between medical knowledge and ap- 
plication. 

Biology of Senescence.-The second major division of geron- 
tology is concerned with the study of the biology of senescence. 
Knowledge of the phenomena of involution is meagre in contrast 
to what has been learned concerning the biologic processes of 
growth or evolution. Aging, and therefore senescence, is part of 
living. I t  is continuous from the moment of conception until 
death, although the rate of change is variable and not symmetrical. 
To study the changes of aging is to study the mechanisms of life, 
for aging is essentially the element of time in living. 

As man is composed of millions of minute cells, it is natural to 
attempt study of the processes of aging in these individual units. 
This, however, is almost impossible because cells do not age in the 
generally accepted sense. Instead, once they are mature and fully 
differentiated, they divide and make two young daughter cells. 
With the exception of a few cells of the brain, none of man's tissues 
are as old as he is;  the tissue cells are being replaced constantly. 
The fact that cells do not age has been demonstrated dramatically 
by tissue culture studies. The classical experiment of .Alexis 
Carrel continued a culture of chicken embryo heart cells for 34 
years (1912-46). At the end of this time, these cells were growing 
with the same vigour and showed no evidence of depreciation over 
a period several times longer than the normal life span of a chicken. 
Carrel concluded that in an optimum environment living cells can 
be immortal. I t  is notable, however, that in order to continue the 
survival of these cells, the nutrient media upon which they grew 
had to be replaced a t  least every 48 hr. or the tissue cultures de- 
teriorated quickly. 

Thus the focus of attention in studies of the biology of aging 
shifted from the cells to the nonliving, but essential, matrix or in- 
ternal environment in which they live and function. I t  is in this 
portion of the body that the changes of aging are first manifest 
structurally and are biologically significant. The intercellular por- 
tion of the organism includes the blood, lymph, tissue juices, fibres 
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bolic debris from the tissues. I t  is here that we must search for London' 1946-s2)' (E. J .  Sz.) 

an understanding of the processes of aging and hope to find ways GEROUSIA, the council of elders a t  Sparta, corresponding in 

and means of retarding depreciation. some of its functions to the Athenian EoulE. I n  historical times 
As the rate of aging varies between different species of animals it  numbered 28 members, to whom were added ex oficio the two 

and between different individuals of the same species as well as kings and, later, the five ephors. Candidates must have passed 
between different parts of the same individual, age in the biological their year; i.e., must longer be liable 
sense is entirely different from chronological age. For example, a service. Vacancies were the Once the 
300-day-old white rat is approximately the biologic equivalent in gerontes held office for life and were irresponsible. The council 

age of a 30-year-old man. Some men age more slowly than the prepared the business which was to be submitted to the Apella 

average. Others are biologically older than their years would and was empowered to set aside, in conjunction with the kings, 
indicate. Assessment of biologic age is an extremely difficult ''crooked" decision of th'e people. 
problem by no means solved ; no single criterion will The with the kings and ephors it the supreme execu- 

biologic age of an individual is the mean of the total ages of tive committee of the state, and it exercised also a considerable 

various structures and functions. criminal and political jurisdiction, including the trial of kings; 

~ ~ ~ i ~ l ~ ~ i ~  ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ . - ~ ~ ~ ~ h ~ ~  the first half of the zoth its competence extended to the infliction of a sent'ence of exile or 

century the average duration of human life in the U.S. increased by even of death. 

about 20 (see above).  hi^ pro~ongation was accomplishe~ BIBLIOGRAPHY.-G. F. SchGmann, Antiquities o f  Greece; The State 
(Eng. trans.) ; G. Gilbert, Constitutional Antiquities of Sparta and 

largely by reduction in deaths of infants and children, but even Athens ( E ~ ~ .  trans. I&9j) ; A. H. J.  id^^, Greek Constitutional for  those over 50 years of age there was some improvement in life History (1896) ; L, whibley, Cofitpanion to Greek Studies (1916). 
expectancy. I n  1950, women of 50 years of age had a further ex- For ancient authorities see Aristotle, Politics I I . ,  Plutarch, Lycurgus. 
Pec tanc~  of 24 Years and men of 50 an expectancy of 2 1  Years GEROW, LEONARD TOWNSEND (1888- ) ,  U.S. 
more of life. The increasing longevity is world-wide, but not army officer, commarlder the 5th corps and of the 15th army 
uniform among the various nations. In  1942, Australia and New during World War 11, was born in Petersburg. Va., July 13, 1888. 
Zealand led the list with an average life expectancy of 65 years. H e  was graduated from Virginia Llilitary institute. Lexington, and 
I n  the same year, the United States population had an average commissioned second lieutenant of infantry in 1911, serving in 
expectancy of 64.82 Years, Great Britain 62, Italy 5 5 ,  Japan 48, France during World lVar I .  Gerow was chief of the war plans 
and India 27. division, U.S. war department, 1940-42. In Feb. 1942 he \\-as 

Even more significant from the sociologic viewpoint is the fact assigned to command the 2gtb division, which he took to the 
that the percentage of various age groups of the population was United Kingdom in October of that year. H e  was appointed to  
changing greatly. In  the United States in 1900, 17.8% of the command the 5th corps in July 1943. and continued in command 
population were 4 j  years old or older. By 1950, this group con- during operations in France. Belgium, Luxembourg and Germany 
stituted 28.4%. The median age of the people increased from from the landings on Omaha beach, Normandy, on June 6, 1944, 
26.4 in 1930 to 30.1 in 19 go, an increase of 3.7 years in two to the successful conclusion of the battle of the Bulge in Jan. I 94 j. 
decades. The sociologic implications of such population changes Gerow then assumed command of the I j th  army for the remainder 
are immense and complex; such shifts were without precedent of the war. H e  was commandant of the Command and General 
in the known history of the world. Here it is possible only to Staff school, Ft.  Leavenworth, 194j-47, and commanding general, 
enumerate briefly some of the more obvious and urgent problems. and army, 1948-50, when he retired as lieutenant general. H e  later 

The problem of employment and utilization of the increasing was made a full general. (F ,  C. PE. )  
millions of the elderly involves many collateral questions, such GERRHA, ancient port on the Arabian coast of the Persian 
as  retirement pensions, housing, job analysis and evaluation of gulf inhabited by Chaldean exiles from Babylon (Strabo, Bk. 
individual capacities. Either an economic system will have to xvi., and Pliny, Hist. Nut.  vi. 32). Various identifications of the 
find employment for these individuals suitable to their peculiar site have been suggested (Qatif, Kuwait, Salwa), but the ancient 
capacities or the younger age group must carry the burden of their name is unquestionably preserved in that of modern 'Uqair (pro- 
support in addition to supporting and educating children. The nounced Ujair, Ojer) as suggested by Philby. Cheesman in 1923 
care of relatively helpless senile individuals and those prematurely discovered ruins here which tend to confirm this conjecture 
disabled by chronic diseases was in urgent need of study and though the matter still requires further examination. The classi- 
attention by the early 1950s. Eighty per cent of deaths re- cal story that the houses here were built of rock-salt is difficult to 
sulted from the chronic progressive disorders characteristic of understand. 'Uqair is now one of the chief ports of Hasa with a 
later years. Millions were being partially or totally disabled for growing trade. I t  has an excellent deep-water harbour with a very 
long periods. I n  the United States the rate of admission to hos- difficult approach from Bahrein, where goods are trans-shipped 
pitals for mental illness of patients suffering from arteriosclerotic from ocean steamers to sailing boats. 
dementia, a consequence of aging, increased 536% from 1910 to GERRY, ELBRIDGE (1744-1814), American statesman, 
1936. In  1949, 32% of first admissions into state hospitals for was born in Marblehead (Mass.), July 17, 1744: the son of 
mental illness were of patients 60 years old or older. The cost Thomas Gerry, a prosperous Marblehead merchant. He gradu- 
of these chronic disorders was truly incalculable. ated at Harvard in 1762 and entered his father's business. I n  1772 

Other sociologic problems include the effect of an aging popu- and 1773 he was a member of the Massachusetts general court, and 
lation upon the political picture. The aged affect the structure in 1773 he served on the committee of correspondence which be- 
of the family. Culture is affected by these shifts, and the character came one of the great instruments of intercolonial resistance. In  
and duration of education is in need of revision because of ion. 1774-75 he was a member of the kIassachusetts Provincial Con- 
gevity; adult education is taking on entirely new significance. gress. The passage of a bill proposed by him to arm and equip 

The most hopeful aspect of gerontology was that ~vi th enhancing ships to prey upon British commerce (Kov. 17;s) was, according 
survival, the ~ i ~ o r l d  populations would become more and more ma- to his biographer, Austin, "the first actual avowal of offensive hos- 
ture. Although long years of life do not guarantee emotional tility against the mother country which is to be found in the annals 
maturation, they are requisite for its development. When men of the Revolution." From I 776 to 1781 Gerry was a member of 
live long enough to have time enough to think, hope for ultimate the Continental Congress. where he early advocated independence, 
peace does not seem quite so remote and impossible of fulfilment. and was one of those who signed the Declaration after its formal 

See LONGEVITY ; LIFE EXPECTANCY; DEATH RATE. signing on Aug. 2 ,  1776, at which time he was absent. 
B I B L I ~ C R A P E Y . - E ~ ~ U ~ ~  Vincent Cowdry (ed.), Probielrts o f  Age- Gerry was again a member of Congress in 1783-85 and in 

ing: Biological and Medical Aspects, 3rd ed., ed. by Albert I. Lansing 1787 was a delegate to the Constitutional Convention. H e  served 



as an Anti-Federalist in the National House of Representatives was one of the first to transplant the talmudic learning of Baby- 
in 1789-93. I n  1797 he was sent by President John Adams, with lonia and Palestine to the schools of the west. A consummate 
John Marshall and Charles Cotesworth Pinckney, on a mission to scholar, he attracted students from all parts of Europe, and was 
France to obtain from the government of the Directory a treaty the mentor, guide and appellate judge of the autonomous and dem- 
embodying a settlement of several long-standing disputes. The ocratically governed Jewish con~munities of Germany and France, 
discourteous and underhand treatment of this embassy by Talley- helping to mold their political. social and co-operative institutions. 
rand and his agents resulted in the speedy retirement of Marshall At synods of community leaders he proposed and guided the adop- 
and Pinckney. The episode is known in American history as the tion of legal enactments that shaped the organized life of European 
"X Y Z Affair." Gerry remained in Paris for  some time in the vain Jewry. These enactments prohibited polygamy and limited the 
hope that Talleyrand might offer to a known friend of France husband's right of arbitrary divorce, strengthened the jurisdiction 
terms that had been refused to envoys whose anti-French views of courts of law and extended the use of the principle of majority 
were more than suspected. This action of Gerry's brought down rule in community legislation. He wrote many responsa, worked 
upon him from Federalist partisans a storm of abuse and censure, 0" a critical text of the Talmud and on the Masora, and transmitted 
from which he never wholly cleared himself. to his students an extensive oral commentary on the entire Talmud. 

In 181-12 he was governor of Massachusetts. His administra- A11 rabbinic scholars of Germany and France of the subsequent 
tion was especially notable for the enactment of a law by which generations considered themselves the students of his students, and 
the state was divided into new senatorial districts in such a follo\i,ed faithfully his teachings, his customs and his legal enact- 
manner as to consolidate the Federalist vote in a few districts, 
thus giving the Democratic-Republicans an undue advantage. The 
outline of one of these districts, which was thought to resemble a 
salamander, gave rise in 1812, through a popular application of 
the governor's name. to the term "Gerrymander" (9 .v . ) .  In 1812 
Gerry, who was an ardent advocate of the war with Great Britain, 
was elected vice-president of the U.S., on the ticket with James 
Madison. He died in office at Washington, D.C., Nov. 23, 1814. 

BIBLIOGRAPHY.-J T. .4ustin, Life o f  Elbridge Gerry, with Contempo- 
rary Letters (Boston, 1828-29) : Edward Channing, History vol. iv; 
Yale, Chro7zicles o )  Atnerica; Henry Xdams, History. 

GERRYMANDER, an American expression which has taken 
root in the English language, meaning to arrange election districts 
so as to give an unfair advantage to the party in power by means 
of a redistribution act, or to manipulate constituencies generally. 
The word is derived from the name of the U.S. politician Elbridge 
Gerry (q.v.), who was governor of Massachusetts in 1812 at  the 
time his party in the legislature redistricted the state so as to 
concentrate its strength and dissipate the strength of its opponents. 
The appearance of one electoral district on the map resembled a 
salamander. I t  was represented in cartoons as a winged monstros- 
ity with the label "Gerrymander." I t  was, however, only a new 
name for an old practice. In the American colonial period po- 
l i t i c ~ l  advantage was often obtained by changing county lines. 

See L. F. Schmeckebier, Congressional iipportionment (1941) ; E. C. 
Griffith, The Rise and Development o f  the Gerrymander (1907). 

GERS, a de'partement of southwestern France, composed of 
the whole or parts of certain districts of Gascony; viz, Armagnac, 
Astarac, Fezensac, Pardiac, Pays de Gaure, Lomagne, Comminges, 
C,ondomois and of a small part of Agenais. I t  is bounded N. by 
the de'partement of Lot-et-Garonne, N.E. by Tarn-et-Garonne, E. 
and S.E. by Haute-Garonne, S. by Hautes-Pyrenees, S.W. by 
Basses-PyrenCes and W. by Landes. Pop. (1954) 185,111. Area, 
2,429 sq.mi. 

The de'partement consists of a plateau sloping from a height of 
1,100 i t .  a t  the base of the Pyrenees to the Garonne beyond the 
northern boundary. I t  is drained by the Save, Gimonne, Arrats, 
Gers and Bai'se diverging fanwise to the Garonne, and by the Ar- 
ros, Midouze and Douze feeding the Adour in the west. Gers is 
primarily agricultural. The valleys are fertile, especia!ly in the 
southwest, and the grain produced is more than enough for local 
needs. Wheat, maize and oats are the chief cereals. Two-thirds 
of the wine produced is made into brandy, known by the name 
of Armagnac. The natural pastures are supplemented chiefly by 
crops of sainfoin and clover; horses, cattle, she(-p and swine are 
reared in large numbers; turkeys, geese and other poultry are ahun- 
dant. There are mineral springs at  Aurenson, Barbotan and sev- 
eral other places in the department. There are flour mills and 
tanneries; fai'ence and cream of tartar are made, and feathers 
cleaned and prepared. Gers is divided into the arrondisseme~rts of 
Auch, Mirande, Condom. 

GERSHOM BEN JUDAH ( c .  950-c. 1028): known as RAB- 
BENC GERSHOM, and "the Light of the Exile," was the greatest 
rabbinical authority of the Jews of western Europe. As the bril- 
liant teacher of the rabbinic academy at  ?*lain2 in Germany, he 

ments. ( I .  A. A.)  
GERSHWIN, GEORGE (189821937), U.S. composer, 

prominently identified with music of the jazz type, was born in 
Brooklyn. X.Y.. on Sept. 26, 1898. Originally named Jacob Gersh- 
vin, he studied piano with Charles Hambitzer and harmony with 
Edward Kilenyi. and from an early age worked for New York 
music publishing firms and also wrote popular songs. 

Although he had already written the scores for a number of 
musical comedies. as well as various popular songs, including the 
highly successful Swanee (1919), it was his Rhapsody i n  Blue, 
an elaborate composition for piano and orchestra in jazz style, 
that first drew serious attention to the young composer. ~ i r s t  
performed by the Paul it'hiteman orchestra in Aeolian hall, New 
York city, on Feb. 1 2 ,  1924; it became one of his best known 
works. In 1931 he wrote the score for a musical satire, Of Thee I 
Sing (first musical comedy to be awarded the Pulitzer prize in 
drama). His folk opera, Porgy atzd Bess (1935). was written in 
collaboration with his brother Ira Gershwin (1896- ), who 
wrote the lyrics for many of his compositions. Based on the novel 
Porgy (1925) by DuBose Heyward, the opera depicts life on "Cat- 
fish Row," a Xegro tenement district in a southern U.S. city during 
the early 20th century. By the second half of the 20th century it 
had been produced many times in the United States and other 
countries, including the L.S.S.R. and countries in Latin America 
and the near east. 

Musical comedy scores by George Gershwin include La, La  
Lucille (1919) ; the George W h i t e  Scandals (1920-24); Lady  Be 
Good! (1924) ; Song of the Flame (192 j )  ; Tell ,We +&fore (1925) ; 
Oh K a y  (1926); Treasure Girl (1928); Show Girl (1929); Girl 
Crazy (1930) ; and Le t  'Em Eat  Cake (1933). 

Among his other compositions were a one-act opera, Blue 
Monday (later called ~ j j t h  S t r ee t )  (1922); the symphonic tone 
poem, A n  American i n  Paris (1928) ; Piano Concerto i n  F (192 j )  ; 
a second Rhapsody i n  Blue (1931); Cuban Overture (1932) ; 
Variations o n  I Got R h y t h m  (1934); and a suite of jazz preludes 
for the piano in 1936. He died in Hollywood, Calif., on July I I ,  

193;. and was buried at  Hastings-on-Hudson, N.Y. 
GERSON, JEAN DE (1363-1429), French theologian, chan- 

cellor of the University of Paris and a leader of the conciliar move- 
ment for church reform, called doctor christianissrfius. He was 
born at Gerson (from which his surname is derived) near Reims 
on Dec. 13. 1363; the family name was Charlier. He was educated 
at the College of Kavarre in Paris, studying theology under Pierre 
d'Ailly (q.v.1,  who remained his life-long friend. At the university 
he was elected procurator for the French "nation" in 1383, and 
in 1387 was sent with the chancellor and others to Clement VII  
to procure the condemnation of Jean de Montson, a Dominican 
who had rejected the Immaculate Conception. When D'Ailly was 
made bishop of Puy in I39j.  Gerson was elected chancellor of the 
university, then at  the height of its fame and attracting students 
from a11 the lands of Christendom. 

In theology Gerson was a follower of the nominalist William 
Ockham (see also NOMINALISM). Impatient with the merely 
verbal subtleties of decadent scholasticism, he turned away from 
the whole medieval tradition that had emphasized the value 
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of reason in the discernment of divine truth. For Gerson the good 
or evil of an action depended solely on the will of God, which hu- 
man reason could not fathom. H e  urged students to apply them- 
selves to the study of the Bible and the church fathers instead of 
indulging in fine-spun arguments on points of speculative theology. 
I t  seemed an attractive program to many, but the rejection of hu- 
man reason as a key to theological truth could as easily lead to re- 
ligious skepticism as to the purer and simpler faith at which Gerson 
aimed. His own theological writing was influenced by the mysti- 
cal tradition of the Victorines and of St. Bonaventura. He had a 
great reputation as a preacher and a moralist; one of his moral 
treatises u-as a work warning university students against the ob- 
scenity and skepticism of the then very popular Roman  de la rose. 
Some scholars have credited Gerson with the authorship of the 
famous mystical treatise the Imi ta t ion  of Christ, but it is most 
probably not his li~ork. 

Gerson is especially remembered for his part in healing the 
Great Schism which began in 1378 when two rival candidates, Ur- 
ban VI and Clement VII, disputed the papal throne. (See  also 
PAPACY: T h e  Great Schisnz, 1378-1417.) At first his attitude was 
moderate. He deprecated the views of zealots on both sides who 
held that all members of the opposing party were in a state of ex- 
communication and lacked valid sacraments; but as the schism 
grew more embittered Gerson came to propound really radical doc- 
trines on church government as the only means of restoring unity. 
H e  taught that although the papacy was divinely established as 
the head of the church, nevertheless the authority of the whole 
universal church was greater than that of any individual pope. 
The practical consequence was that a general council could judge 
and depose a pope. Gerson supported the Council of Pisa (1409) 
which claimed to depose the two existing "popes" and elect a third. 
After it became apparent that this had merely produced three 
"popes" instead of two, the Council of Constance assembled in 
1415. 

Gerson attended this council and played a leading part in its 
deliberations (including those that led to the condemnation of 
John Huss). His views on conciliar authority l+ere accepted, and 
the schism mas ended by the forced resignation of tu70 "popes" and 
the deposition of the third. Gerson, however, had one major defeat 
a t  the council. In  1408 he had taken the lead in condemning a 
work of the theologian Jean Petit, who had defended the assassina- 
tion of the duc d30rlCans by partisans of the duke of Burgundy as 
justifiable tyrannicide. The case of Jean Petit was reconsidered at  
Constance, but the council refused to condemn him explicitly. 
When Gerson left Constance in 1418 he was prevented from re- 
turning to France by the threats of the duke of Burgundy, and he 
went into exile in Germany. 

In  1419, on the death of the duke, he returned to France and 
settled a t  Lyons. Gerson had always showed a tenderness toward 
small children, and he spent his last years teaching children and 
writing hymns and works of devotion. He died with a reputation 
for exemplary piety on July 12 ,  1429. 

The best editions of his collected works, those of Paris (4 vol., 
1606) and A n t ~ ~ e r p  (5 vol., 1706), are both very imperfect. 

BIBLIOGRAPHY.-J. B. Schwab, Johannes Gerson (1858) ; J .  L. Con- 
nolly, John Gerson, Mystic and Rejornzer (1928). (B. TY.) 

GERSONIDES (LEVI BEN GERSHON) ( I  288-6. 1344)~ known 
from his initials, with the title Rabbi, as RALBAG and also called 
LEO DE BAGNOLAS, LEO HEBRAEUS or MAESTRO LEON, Jewish 
mathematician, astronomer, philosopher and biblical commentator, 
was born at  Bagnols in Languedoc, of a family distinguished for 
piety and learning. He lived at  Avignon (where the rule of the 
Angevin counts of Provence and later of the popes was compara- 
tively tolerant), a t  Orange and at  Perpignan. His De Nz~meris 
harwzonicis (written in Hebrew but extant only in the Latin ver- 
sion) was composed at  the instance of Philip of Vitry, bishop of 
Meaux. Other mathematical works of his include a treatise called 
D e  Sinibus, chordis et arcubus, one of the first European writings 
on trigonometry. He invented (or improved) an astronomical in- 
strument. ~irhich he called Jacob's staff (baculus Jacob),  for meas- 
uring heights and used the camera obscura. These inventions en- 
abled him to correct the astrono.mica1 tables of the time. His 

importance as an astronomer is undisputed but cannot easily be 
assessed, as the astronomical part of his philosophical work Mil-  
hanzot Adonai ("The Wars of the Lord"; partial Ger. trans. by  
B. Kellermann, Die K a m p f e  Got tes ,  2 vol., 1914-16) was unfortu- 
natelyomitted both from the editio prilzceps (1560) and from the 
second edition (1868), although it  had been translated into Latin 
in 1342. AS a philosopher Gersonides develops the synthesis of 
Aristotelianism and Judaism which Maimonides (q.v.) had ef- 
fected. On account of his familiarity with Averroes' commen- 
taries, he is more firmly grounded in Aristotle than his illustrious 
predecessor. He himself wrote supercommentaries on the six 
books of the Aristotelian Organon and on Porphyry's Isagoge, some 
of which were printed, with the commentaries of Averroes, in the 
Latin edition of Aristotle (1550). His pronounced rationalism is 
in evidence also in his commentaries on the Bible. His orthodox 
contemporaries mockingly called his main work "Wars against the 
Lord." See also JEWISH PHILOSOPHY. (A. AN.) 

GERSOPPA, FALLS OF, a cataract on the Sharavati river 
in Kanara district, Bombay, India. 53 mi. N.W. of Shimoga. The  
river there crosses the main scarp of the Western Ghats, having 
cut its headwaters far back beyond the crest. I t  descends in four 
cascades one of which, the most striking in all India, has a vertical 
plunge of 830 it .  The Mahatma Gandhi power station (projected 
output, 120,000 kw.) utilizes the fall. The power is mainly con- 
sumed in the factories and mines of Mysore. Near the village are 
extensive ruins of Xargabestikere, the former capital of the Jain 
chiefs of Gersoppa. The area was formerly celebrated for its pep- 
per. Some Ljmber is extracted from its forests. (T. HER.) 

GERSTACKER, FRIEDRICH (18 16-1872), German nov- 
elist and writer of travels, was born a t  Hamburg on Alay 10, 1816, 
the son of Friedrich Gerstacker, a celebrated opera singer. In  
1837 he went to America and traveled widely in the United 
States, supporting himself by whatever work came to hand. A 
diary describing his adventures in America had been published in 
Germany in the Rosen,  and he returned to Germany in 1843 to 
find himself famous as an author. Gerstacker published these pop- 
ular sketches in 1844 under the title Streif-  und  Jagdziige durch 
die Vereinigtelz Staaten Nordamerikas. In  1845 his first novel, 
Die Regulatoren i n  Arkansas, appeared, and thereafter his liter- 
ary productions continued uninterruptedly. From 1849 to 1852 
he traveled around the world, visiting numerous countries in- 
cluding South America, to which he returned in 1860 to report on 
the possibilities for German emigration to that country. H e  re- 
corded his observations in Achtzehn Monate  in Sudamerika  
(1862). He continued to travel in many countries and published 
a number of novels descriptive of the scenes he had visited. H e  
died a t  Brunswick on May 31, 1872. His works, which dealt with 
the great world hitherto hidden from the narrow "parochialism" 
of German life, were immensely popular. Many of his books were 
translated into other languages, notably English, and became 
videly known on both sides of the Atlantic. His best works, from 
a literary point of view, are, besides the above-mentioned Regu-  
latoren, his Flusspiraten des Mississippi (1848) ; Tahi t i  (1854) ; 
Die beiden Straflinge (1857); Aus  d e m  Matrosenleben (1857); 
and Blau Wasser (1858). 

GERSTENBERG, HEINRICH WILHELM VON 
(173 7-1823), German poet, critic and theorist of the S t u r m  und 
Drang movement. H e  was born at  Tondern, Schleswig, Jan. 3, 
1737. After studying law at  Jena he entered the Danish military 
service and took part in the Russian campaign of 1762. H e  spent 
the next I 2 years in Copenhagen, where he was a friend of the poet 
Klopstock. From 1775 to 1783 Gerstenberg was official Danish 
representative at  Liibeck, and in I 786 received a judicial appoint- 
ment at  Altona, where he died, Nov. I ,  1823. The text of his 
cantata Ariadne alif Naxos  (1767) was set to music by J. A. 
Scheibe and J. C. Bach (these scores were lost) and later adapted 
for a famous duodrama by Georg Benda. Gerstenberg also trans- 
lated Beaumont and Fletcher's Maid's Tragedy ( I  765), and him- 
self wrote a gruesome but powerful tragedy, Ugolino (1768). His 
chief service to the new literary movement was his Briefe iiber 
Merkwiirdigkeiten der Literatur (3 vol., 1766-67), in which the 
critical principles of the S t u r m  und Drang-and especially its en- 
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thusiasm for Shakespeare-were first definitely formulated. 

As a musician Gerstenberg, a pupil of Scheibe, formulated 
theories on instrumental and dramatic music opposed to those of 
Jean Jacques Rousseau. 

BIBLIOGRAPHY.-Gerstenberg's Vermischte Schriften appeared in 3 
vol. (1815-16). The Briefe Lber Merkwurdigkeiten der Literatur were 
republished by A. von Weilen (1888-89). See also A. M .  Wagner, H. W .  
von  Gerstenberg und der Sturm und Drang, 2 vol. (1920) ; J. W. Eaton, 
Gerstenberg and Lessing (1938). For Gerstenberg's musical influence 
see -4. Schering, "C.P.E. Bach und das 'redende Prinzip' in der Musik," 
in Jahrbuch der Musikbibliothek Peters (1939). 

GERVAIS, (FRANCOIS LOUIS) PAUL (1816-1879), 
French paleontologist and zoologist most noted for his work on 
fossil vertebrates, was born on Sept. 26, 1816, in Paris, where he 
obtained doctorates in science and medicine. H e  studied paleon- 
tology as assistant to H.  M. D. de Blainville, Cuvier's successor as 
professor of comparative anatomy in the Museum of Natural His- 
tory. In  1845 Gervais was appointed to the chair of zoology and 
comparative anatomy in the faculty of sciences at  Alontpellier of 
which he was appointed dean in 1856. He returned to Paris in 1865 
with professorships in anatomy, comparative physiology and ge- 
ology a t  the Sorbonne. Three years later he achieved his ambition 
of succeeding to the chair of Cuvier and Blainville in the museum. 
Most important of Gervais' earlier works were his Zoologie et 
pale'ontologie frangaises (1848-5z), essentially a continuation of 
Cuvier's and Blainville's publications on the same subject. Among 
his major later works were Zoologie e t  pale'ontologie ge'ne'rales 
(1867-75) and u i th  Van Beneden, a series of important studies on 
whales-Oste'ographie des ce'tace's viva?zts et fossiles ( I 868 et seq.) . 
H e  also published numerous papers on vertebrates brought back by 
French expeditions abroad, and was the author of such general 
zoological works as Histoire naturelle des mammif2res  ( I  855) and, 
with Van Beneden, Zoologie lnkdicale (1859). Gervais died in - > 

Paris on Feb. 10, 1879. (A. S. RR.) 
GERVASE OF CANTERBURY (d. c. IZIO),  English 

monk and chronicler, entered the house of Christchurch, Canter- 
bury, a t  an early age. H e  made his profession and received holy 
orders in 1163, and seems to have resided almost continuously 
a t  Canterbury from the time of his admission. The  only office 
which we know him to have held is that of sacrist, which he 
received after 1190 and laid down before 1197. About 1188 he 
began the compilation of his Chronica. Beginning with the acces- 
sion of Stephen he continued his narrative to the death of Richard 
I. Up to 1188 he relies almost entirely upon extant sources; but 
from that date onward is usually an independent authority. A 
second history, the Ges ta  Regum,  is planned on a smaller scale and 
traces the fortunes of Britain from the days of Brutus to the year 
1209. The latter part of this work, covering the years 1199-1209, 
is the only part of the Gesta which deserves much attention. 

See the introductions and notes in W. Stubbs's edition of the 
Historical Works of Gervase of Canterbury (Rolls Ser., No. 73, 
2 vols., 1879-1880). 

GERVASE OF TILBURY (j?. I 2 I I ) ,  Anglo-Latin writer 
of the late 12th and early 13th centuries, was a kinsman and 
schoolfellow of Patrick, earl of Salisbury, but lived the life of a 
scholarly adventurer, wandering from land to land in search of 
patrons. Before 1177 he was a student and teacher of law at  
Bologna; his first employer of royal rank was Henry fitz Henry, 
the young king of England (d. 1183), for whom Gervase wrote 
a jestbook which is no longer extant. Subsequently Gervase was 
a clerk in the household of William of Champagne, cardinal arch- 
bishop of Reims (d. 1202), and before 1189 he entered the serv- 
ice of William I1 of Sicily, who had married Joanna, the sister of 
Henry fitz Henry. Some time after 1198, he found employment 
under the emperor Otto IV. Though a clerk in orders Gervase 
became marshal of the kingdom of Arles, and married an heiress 
of good family. For the delectation of the emperor he wrote, 
about 1211, his Otia Imperialia in three parts. I t  is a farrago of 
history, geography, folklore and political theory-one of those 

See the Otia Imperialia in G. Leibnitz's Scriptores rerum Bruns- 
vicensium, vols. i and ii (Hanover, 1707) ; extracts in J. Stevenson's 
edition of Coggeshall (Rolls series, No. 66, 1875). Of .modern accounts 
the best are those by W. Stubhs in his edition of Gervase of Canter- 
bury, vol. i introd. (Rolls series, 2 vols., No. 73, 1879), and by R. 
Pauli in Nachrichten der Gesellschaft der Wissenschaften zu Gottingen 
(1882). In the older biographies the Dialogus de scaccario of Richard 
Fitz Neal (9.v.) is wrongly attributed to Gervase. 

G E R W S ,  GEORG GOTTFRIED (1805-187 I ) ,  Ger- 
man historian and Shakespearian commentator, was born on 
May 20, 1805, a t  Darmstadt, and died on March 18, 1871, a t  
Heidelberg. In  1835 he became professor of history at  Gottingen. 
His Geschichte der poetischen Nationallitteratur der Deutschen,  
5 vol. (1835-42), subsequently entitled Geschichte der deutschen 
Dichtung, 5th ed. by K. Bartsch (1871-741, was the first compre- 
hensive and scholarly history of German literature. In 1837 he 
was one of the seven Gottingen professors dismissed for their 
protest against the violation of the constitution by the king of 
Hanover. After some years in Heidelberg, Darmstadt and Rome, 
Gervinus settled in Heidelberg, where in 1844 he was appointed 
honorary professor. In the following year he espoused the cause 
of the German Catholics, hoping for a union of all the Christian 
confessions and the establishment of a national church. In  1846 
he came forward as a champion of the Schleswig-Holsteiners. With 
other patriotic scholars he founded the Deutsche Zcitzmg, one of 
the best-written liberal journals published in Germany in the 19th 
century. Between 1849 and 1852 Gervinus published his impor- 
tant work. Shakespeare, in 4 vol. (4th ed., 2 vol. [1872] ; Eng. 
trans, by F. E. Bunnett [1863] new ed. [18;7]). During this pe- 
riod he also sketched his Geschichte des neunzehnten /ahrhu?zderts, 
8 vol. (1854-60). His parallel study of Handel and Shakespeare 
appeared in 1868. 

See M .  Rychner, G. G.  Gerviwus. Ein Kapitel uber Literaturgeschichte 
( 1 9 2 2 )  (A.  GS ) 

GESENIUS, HEINRICH FRIEDRICH WILHELM 
(1786-1842), German orientalist and biblical critic, was born a t  
Nordhausen. Hanover, on Feb. 3, 1786, and was educated a t  Helm- 
stadt and at Gottingen. In 1811 he became professor of theology 
at  Halle, where he remained until his death on Oct. 23, 1842. 
To Gesenius, uho  was an exceptionally popular teacher, belongs in 
a large measure the credit of having freed Semitic philology from 
theological and religious prepossession. and of inaugurating the 
strictly scientific (and comparative) method 

His chief work, the Hebrazsclzes u. Chaldaisches Handworter- 
buch (1810-1 2 1 ,  has passed through several editions (Eng. ed. : 
Francis Brown, S. R. Driver and Charles A. Briggs, A Hebrew 
and English Lexicon of the  Old Tes tament ,  1907). 

GESNER, ABRAHAM ( I  797-1 864), Canadian geologist and 
inventor, noted for his early processes for distilling kerosene, was 
born in Sova Scotia on May 2, 1797 He qualified as a doctor of 
medicine in London in 1827. Returning to the dominion, he pub- 
lished in 1836 Remarks  on  the Geology and Mineralogy of N o v a  
Scotia, and in 1843 brought before the Geological society of Lon- 
don "A Geological Map of Nova Scotia, LVith an Accompanying 
Memoir." In 1849 he issued a volume on the industrial resources 
of the country. H e  dealt also with the geology and mineralogy of 
New Brunswick and Prince Edaard Island. In  1854 Gesner estab- 
lished a Sew I7ork company at  New ton Creek. L.I., to manufacture 
kerosene from petroleum Devoting himself later to the economic 
side of geology in various parts of North America he published 
in 1861 A Practical Treatzse on Coal, Petroleum and Other Dis- 
tilled Oils, which was translated into a number of languages. He 
died at Halifax, N.S., on April 29, 1864. 

GESNER, JOHANN MATTHIAS (1691-1761), German 
classical scholar and schoolmaster, was born at  Roth, near Ans- 
bacb, and died at  Gottingen, where he had become professor of 
rhetoric. His special merit lies in the attention he devoted to 
the explanation and illustration of the subject matter of the 
classical authors. 

books of table talk in which the literature of the age abounded. 
The most interesting of his dissertations are contained in the Q ~ ~ ~ i l ~ ~ c $ ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f n ~ & ~ ~ ~ ~  ztc:~~$ ::ti$:;$: 
second part of the Otia, where he discusses, among other topics, poems (published after his death) ; Primae lineae isagages in erudi- 
the geography and history of England. tionem universalem (1756) ; an edition of B. Faber's Thesaurus erudi- 



GESNER-GESTA ROMANORUM 
tionis scholasticae (1726), continued under title Novus linguae et of war, faced with the necessity of allaying the suspicio~i of the 
eruditionis Romanae thesaurus (1749) ; Ofl~scula minors ~ a r i i  ark!%- Allies. He had as his colleague Gen. Hans von Seeckt and in spite menti (1743-45) ; Thesaurus epistolicus Gesnerianus, ed. by Klotz 
(1768-70) ; Index etymologicus latinitatis See C, H, P6hnert, of difficulties succeeded in reorganizing the Reichswehr.  Gessler 
J ,  M ,  cesner und sein Verhiltnis zum Phjlanthropinismus und xeuhu- became increasingly unpopular with the parties of the left. and 
manismus (1898) ; and Sandys, Hist. of Class. Schol. iii, 5-9 (1908). the Social Democrats asserted that relations were maintained be- 

GESNER, KONRAD VON ( I  516-1j65), German-Swiss tween the patriotic unions and the Reichsweitr. H e  resigned on 
writer and naturalist, called by Cuvier "the German Pliny," was Jan. 12, 1928. Gessler died March 24, 1955, in Lindenberg, Ger. 
born at  Zurich. H e  took his M.D. at  Basle in I 541, and then prac- GESSNER, SALOMON 730-1788), Swiss poet, painter 
tised a t  Zurich, where he became lecturer in physics at  the Caro- and etcher, was born a t  Ziirich on April I ,  1730, and died there 
linum. H e  died of plague on Dec. 13, 1565. on March 2, 1788. The first of his writings to attract attention 

To his contemporaries he was best known as a botanist, though was his Lied eines Schweizers an  sein bewaffnetes Madchen  
his botanical mss. were not published till long after his death (at (1751); but most of his other work consisted of "Pastoral Idylls" 
Nuernberg, I 751-71), he himself issuing only the Enchiridion in a rhythmical prose. Der Tod Abels ( I  758) was translated into 
historiae plantarum (1541) and the Catalogus plantarum (1542) in most European languages. including Welsh. The English version 
four tongues. In 1545 he published his remarkable Bibliotheca ran through about a score of editions, was appreciated by Sir 
universalis (ed. by  J .  Simler, 1574), a catalogue (in Latin, Greek Walter Scott, Lord Byron and William W'ordsworth. and is 
and Hebrew) of all past writers with the titles of their works, mentioned by Thomas Hood in his "Dream of Eugene Aram." 
etc. A second part, under the title of Pandeclarium sive Parti- This extraordinary popularity, not very intelligible now, was 
t ionum universalium Conradi Gesneri Ligurini libri xxi, appeared apparently due to the fact that he was one of the earliest poets 
in 1548; only I9 books being then concluded. The ~ 1 s t  book, to combine keen observation and love of nature, profound re- 
a theological encyclopaedia, was published in 1549, but the 20th~ ligious feeling and strong patriotism. H e  translated some of 
intended to include his medical work. was never finished. His Pope's Pastorals. 
great zoological work, Historia animalium, appeared in 4 vol. Gessner's etchings are better than his somewhat conventional 
(quadrupeds, birds, fishes) folio, 1551-58, a t  Zurich, a fifth landscapes. 
(snakes) being issued in I 587 (there was a German translation  he final collected edition of his works was published at Ziirich in 
entitled Thierbuch,  of the first 4 vol., Zurich, 1563) ; this work 1841. Lives of him were written by J .  J .  Hottinger ( 1 7 ~ 6 )  and H. 
was the starting point of modern zoology. ~~t content with Wolfflen (1884). See also his Briefwechsel mit seinem Sohn (1861) 

and Bertha Reed, The Influence o f  Salomon Gessner on English Lit- such vast works, Gesner put forth in 1555 his book entitled 
erature (190j). 

Mithridates de dif ferenti is  linguis, an account of about I30 known GESSO, an Italian word (Lat. gypsum) for plaster of Paris, 
languages, with the Lord's Prayer in 2 2  tongues, while in 1556 especially when used as a ground for painting, or for modelling 
appeared his edition of the works of Aelian. T O  nonscientific or sculpture, (See  SCULPTURE TECHNIQUE.) 
readers, Gesner is probably best known for his love of mountains GESTALT PSYCHOLOGY: see PSYCHOLOGY, HISTORY OF. 
(below the snow line) and for his many excursions among them. GESTA ROMANORUM, a Latin collection of anecdotes 
undertaken partly as a botanist, but also for the sake of mere and tales, probably compiled about the end of the 13th century 
exercise and enjoyment of the beauties of nature. In 1541 he or the beginning of the 14th; one of the most popular books of 
prefixed to a singular little work of his (Libellus de lacte et the time, and the source, directly or indirectly, of later literature, 
operibus lactariis) a letter addressed to his friend, J. Vogel, of in Chaucer, Gower, Shakespeare and others, Of its authorship 
Glarus, as to the wonders to be found among the mountains, nothing certain is known; but it was evidently intended as a man- 
declaring his love for them, and his firm resolve to climb at least ual for  preachers. 
one mountain every year, not only to collect flolvers, but in order ~h~ name, ~~~d~ o f  the  K ~ ~ ~ ~ ~ ,  is only partially appropriate 
to exercise his body. to the collection, since it comprises fragments of very various 

In 1 j j 5  Gesner issued his narrative (DescriPtio k fon t i s  Fracti origin, oriental and European. The style is barbarous, and the 
sive Mont is  Pilati) of his excursion to the Gnepfstein (6,299 ft .) ,  narrative ability of the compiler seems to vary with his source; 
the loxvest ~ o i n t  in the Pilatus chain, and therein explains at  length but he has managed to bring together a considerable variety of 
how each of the senses of man is refreshed in the course of a excellent material, He gives us, for  example, the germ of the 
mountain excursion. romance of "Guy of Warwick"; the story of "Darius and His 

See Lives by J .  Hanhart (Wintertbur, 1824) and J. Simler (Zurich, ~h~~~ sons:= versified by occleve; part of ~ h ~ ~ ~ ~ ~ $ ~  u~~~ of 
1566) ; see also Lebert's Gesner als Avzt (Ziirich, 1854). A part of 
his unpublished writing, ed. by Schmiedel, was published at Nuernberg Lawe's Tale"; and a tale of the emperor Theodosius, the same 
~n 1753. in its main features as that of Shakespeare's Lear. Owing to the 

GESNERIACEAE, a family of dicotyledonous plants, con- loose structure of the book, it was easy for a transcriber to 
sisting of herbs, vines and shrubs, chiefly tropical, a few found in insert any additional story into his own copy, and consequently 
temperate regions. About IOO genera are recognized, with in ex- the mss. of the Gesta Rovzanoratm exhibit considerable variety. 
cess of 1,300 species, the tropical genera being sharply limited The earliest editions are supposed to be those of Ketelaer and de 
geographically as between the tropics of the two hemispheres. Lecompt a t  Utrecht, of Arnold Ter Hoenen at  Cologne, and of 
Large genera in the old world are Cyrtandra, Didyrnocarpus and Ulrich Zell a t  Cologne-all of uncertain date. 
Aeschynanthes, and in the new world Colum?zeu, Kohleria, Cory- An English translation, probably based directly on the ms. Harl. 
tholoma and Gesneria. Many species representing various genera 5.369, was published by JiTynkyn de Worde about 1510-1 5, the 
are cultivated for ornamental purposes because of their very only copy of which now known is preserved in the library of St. 
showy flowers, those common in the United States being repre- John's college. Cambridge. In 15 77 Richard Robinson published 
sentatives of Sinningia, popularly known as Gloxinia. a revised edition of JVynkyn de Worde. and the book proved highly 

(E. D. ML.) popular. Between 1648 and 1703 at  least eight impressions were 
GESSEER, OTTO KARL ( I s ; 5 - ~ 9 j j ) ,  German statesman, issued. In I 703 appeared the first volume of a translation by 

jyas born at  LudIvigsburg on Feb, 6, 18ij,  and entered the legal B. P., probably Bartholomew Pratt, "from the latin edition of 
department in B a ~ ~ a r i a  in Igoj.  He was burgomaster of Regens- 1j14." A translation by the Rev. C. Swan forms part of Bohn's 
burg in 191 I ,  o i  Nuremberg in 1914-19. He was a member of antiquarian library and was re-edited by JVynnard Hooper in 1877. 
the German Democratic party and pvas minister of reconstruc- Critical editions of the Latin text have been produced by A. Keller 
tion in the reich from 1919 to 1920. and from 1920 to 1928 minister (Stuttgart, 1842) and Oesterley (Berlin, 1872). See also JVarton, 
of defense. After the entry of German troops into the demili- "On the Gesta Romanorum." dissertation iii, prefixed to the His-  
tarized zone in 1920. and the occupation by French troops of tory of English Poetvy; Douce, l l lustratio~zs of Shakespeare,  vol. 
Frankfurt. Darmstadt and Hamburg, Gen. Gustav Soske resigned, ii; F. Madden, Introduction to the Roxburghe Club edition of 
and Gessler, following him, began his tenure of office as minister T h e  Old English Versions of the  Gesta Romanorum (1838); 



GESTATION PERIOD 
Gesta Romanorum.  trans. bv C .  Swan (1824) : M. Komroff (ed.1, Gestation Periods 
Tales of the ~ o n k s  from the  Gesta ~ o m a n o r u m  ( 1 9 2 8 ) .  

GESTATION PERIOD. The period of gestation or preg- 
nancy in mammals is usually defined as the time, between con- 
ception and birth, in which the embryo or fetus is developing in 
the uterus. This definition raises occasional difficulties since in 
some species (e.g., in monkeys and man) with long periods dur- 
ing which intercourse may be performed, the exact time of concep- 
tion may not be known. I n  these cases it is customary to date 
the beginning of the period from some well-defined point in the 
reproductive cycle, such as the beginning of the previous menstrual 
period. Ho\i,ever, as knowledge of the time of ovulation becomes 
more precisely known correction is made for this factor. 

The length of the gestation period varies from species to spe- 
cies, and each has its characteristic average duration. The short- 
est known gestation is that of the Virginian opossum, about 1 2  

days, and the longest that of the Indian elephant, about 2 2  months. 
Very little is known of the causes of this species variation but 
in most mammals the time of birth is determined by the length of 
life of the corpus lu teum,  a glandular organ which replaces the 
ovum in the ovary. The corpus lu teum secretes a hormone. proges- 
terone, which is essential for the maintenance of pregnancy. When 
it degenerates and no longer secretes progesterone, birth follo~vs. 
The length of life of the corpus luteurn is, therefore, a determin- 
ing factor in the length of the gestation period. Pregnancy may 
be extended by the injection of progesterone and the young con- 
tinue to grom7, but they do not live for more than a few days under 
this treatment. However, this is not the only mechanism, since 
in the mare and the East African bat Nycteris  luteola, the cor- 
pora lutea (plural) degenerate early in pregnancy, yet pregnancy 
continues. Probably in these species some other organ takes over 
the secretion of progesterone. Removal of the corpora lutea dur- 
ing pregnancy produces variable results. I n  the monkey and in 
man they may be removed early, i .e . ,  soon after uterine implanta- 
tion of the embryos, without interruption of gestation; in other 
species (e.g., mice. cattle and goats) the corpora lutea appear to be 
essential throughout, since abortion or resorption of the embryos 
follo~vs their excision. 

E v o l u t i o n a r y  Factors.-In the course of evolution the dura- 
tion of gestation appears to have become adapted to the needs of 
the species. The degree of ultimate growth is a factor, for smaller 
animals usually have shorter periods of gestation than do larger 
forms. Main exceptions to this rule are found in the guinea pig 
and related South American rodents, in which gestation is pro- 
longed (65 days for the guinea pig and I I I days for the chinchilla), 
in comparison with 20-30 days which is the usual length for ro- 
dents. The young of these species are born in a state of greater 
maturity than are those of the rat with its period of 2 2  days 
Another factor is that, in many species with restricted breeding 
seasons, the gestation period is adjusted to cause birth at the 
season when food is most abundant. Thus the mare, a spring 
breeder with 1 1  months' gestation, has its young the follo~+ing 
spring. while the sheep, a fall breeder with a 5 months' gestation, 
lambs also in the spring. Animals which live in the open tend to 
have longer gestations and the young are born in a state of greater 
maturity than those which can conceal their young in underground 
burrows or in caves. This applies to rodents generally, and to the 
bear whose young are born very immature, while the she-bear is 
in her period of winter sleep; these animals have short periods. 
The Virginian opossum and marsupials generally have short ges- 
tations; 40 days only for the largest kangaroos. The young are 
born in an extremely immature state and immediately transfer to 
the pouch in which gestation may be said to cpntinue. 

Delayed Implantation.- Embryos of some species experience 
an arrest in development at  the blastocyst (hollow sphere of cells) 
stage, thus greatly prolonging the gestation period. This is espe- 
cially true of the fur-bearing carnivores, the martens and weasels. 
Thus, the European badger and American marten breed in July 
and August; the embryo develops for a fev days, then lies dormant 
in the uterus and is not implanted in the uterus until January. 
After implantation, however, development is normal and birth oc- 
curs in March. The total gestation period is thus about 2 jo days- 

A s s .  . . . . 
Baboon, sacred . . 
Bat, Common European 
Bear, American black . 
Buffalo (Bison) , . 

(in days) 

Camel . . 

Animal Average 

A~e.Barbarv. . . . . 1 210 

Cat 

Variation 

- -. . . . . 

Cattle . . . 
Chimpanzee . . 
Chi~munk . . 

Dekr, Virginia . . 
Dog . . . . 
Dolphin . . . 
Elephant, 1ndian . . 
Ferret . , . . 
Fisher . . 
Fox . . . 
Giraffe . . . 
Goat . . . 
Ground squirrel . 
Guinea pig , . 
Hamster . , 

Hedgehog, European 
Horse . . . 
Hyena . , , 

Kangaroo, giant . 
Lion. , . . 

Marten, pine . . . 
Mink , . . . 
Monkey, capuchin . 
Monkey, grivet . . 
Monkev. rhesus . . , , 
Mouse . , . . 
Opossum, Virginian . 
Otter, Canada . . 
Orang-utan . . . 
Pig, domestic . . 
Rabbit . . . . 
Raccoon . , . 
R a t .  . . . . 
Rat, cotton- . , , 

Reindeer . . . 
Seal, northern fur . 
Sheep . . . . 
Skunk . . . . 
Squirrel, gray. . . 
Tiger . . , . 
LVhale . . . . 
Woodchuck . . . 

only 50 actually taken up by growth. The dormant period can be 
reduced by at  least three months if the pregnant females are ex- 
posed to artificial light during autumn and winter in order to in- 
crease daily amounts of light, a result which suggests that the 
pituitary gland, by its regulation of the corpzls l u t e z~m,  may be 
involved in prolongation. This type of gestati,on has also been 
observed in the armadillo and the roe deer; there is reason to sus- 
pect that it occurs in bears and seals. 

Delayed implantation also occurs in rodents of the rat and mouse 
family which become pregnant while they are still suckling a litter. 
Gestation in these is usually 21 days, but under such circumstances 
it may be prolonged to 30 or 40 days. The prolongation results 
from the drain on the mother caused by lactation, since the degree 
of lengthening is directly related to the number of young ~ ~ h i c h  are 
being suckled. Delayed implantation is shown less in larger ro- 
dents. such as the common rat (gestation 2 2  days) and the cotton 
rat ( 2 7  days) than it is in mice. 

Minor  Var ia t ions  i n  t h e  Ges ta t ion  Period.-If a large series 
of gestations of one species are plotted as a curve the distribution 
is found to be normal, i.e., there are few of short length; then 
the daily frequency increases rapidly to a maximum; and the num- 
ber of longer gestations falls off rapidly until there are very few 
greatly prolonged ones. This distribution suggests that either 
a single factor or a great number of minor factors, all culminating 



at or near one date determine the length of gestation. The latter 
is probably near the truth as several minor variations are known 
to occur-in man, the gestation period for males is three to four 
days longer than that for females; and in cattle, bulls are carried 
about one day longer than heifers. In both species the gestation 
period of txqins is five to six days less than it is for singlets. In 
species such as the rabbit or pig, which bear many at a time, gesta- 
tion is shorter for large litters than it is for small ones. Heredity, 
also, influences gestation since in cattle the mean gestation period 
ior Holstein-Friesians is 2 jg days, while for Brown Swiss it is 290 
days, with other breeds between these extremes. The same tend- 
ency is noticeable in horses, where draft horses tend to have a 
shorter gestation than saddle horses, though Percherons fall into 
the longer group. 

The season of year affects gestation in a few species. This 
effect is most marked in the horse. in mhich gestations terminat- 
ing in \$inter average about zo days shorter than those ending at 
any other time of year. The cause of this has not been explained. 
The age of either parent is without influence on the dllration of 
gestation. 

LVhen hybrids are produced by crossing of two species with 
different gestation periods, the hybrid is carried for a period be- 
tween those of the two parents. Thus a mare carrying a mule 
foal (fathered by a jackass) has a gestation period about 10 days 
longer than her normal period, while a jenny ass carrying a hinny 
(fathered by a stallion) has a period about 10 days less than the 
normal for the ass. which is about 16< davs. In either case the " "  + 

gestation period of the hybrid is not exactly midway between those 
of the parents, but is a little toward the mother's species, sug- 
gesting that maternal physiology is an influence as well as that of 
the hybrid. 

See  also EMBRYOLOGY ; EXBRYOLOGY, HUMAX ; REPRODUCTIOS ; 
REPRODUCTIVE SYSTEM ; CHILDBIRTH ; PREGNAKCY. 

For a more complete discussion see L. B. Flexner's Gestation (1955) ; 
the gestation periods of many species may be iound in J .  H. Kenneth's 
Gestaiion Periods (1943). ( S .  A.  A, )  

GESUALDO, DON CARLOS, PRIKCE OF VENOSA ( c .  
1560-1613), Italian composer, was born in Naples about I 560. He 
was a nephew of Alfonso Gesualdo, archbishop of Saples, and prob- 
ably a pupil of Pomponio Yenna of Bari. His fame as a lutenist 
in his own day mas great and spread over all Italy; his madrigals 
have a peculiar interest today in view of their extreme modernness. 
A dramatic incident in his life was the murder, in 1590, of his 5ife 
with ber lover by his orders. He afterm-ard went to the court of 
Alfonso d'Este at  Ferrara, and in 1594 married Donna Eleonore 
d'Este. 

In the same year Gesualdo published his first two books of five- 
part madrigals. These mere followed by the third, fourth, fifth 
and sixth books, and in 1613, the complete edition: Part i tz~ra delli 
sei libri d e  Madrigal i  a cinque Voc i .  The first four books xere 
masterly in style, but the fifth and sixth showed an extraordi- 
nary advance in the direction of modern harmony and close af- 
finity between music and words. Gesualdo seems to have witten 
down such progressions and modulations as pleased him. His in- 
stinct for harmonic effect was marvellous as was his grasp of the 
emotional possibilities in his texts. The union of words and music 
was complete. Short, exclamatory phrases and compressed har- 
mony in the dramatic portions contrasted vividly with the smooth 
contrapuntal writing of quieter moments. One of his most char- 
acteristic madrigals. M o r o  lasso a1 m i o  dzlolo, is printed in Burney's 
Ge?ieral H i s t o r y  of Mus ic .  A volume of Sacvae Cantiolzes for five. 
six and seven voices appeared in 1603, 

See Hawkins, Hist. of Afusic (1776) : Kroyer. Anfange der 
Chronzatik itn italietzischen ,$fadrigal d ~ s  X V I  J a h r h u n d ~ r t ~  (1902) ; 
Gray and Hesseltine, Carlo Geszialdo (1926) ; and Grove's Dictionary 
of l$fzlsic and .tfztsicians, "Gesualdo," by Scott Goddard. hIodern re- 
prints of the madrigals nil1 be found in Raccolta tzacionule, vol. lix-lxii: 
Barclay Squire, Ausaewahlte ~l fadrigale;  L. TorChi. L'Arte vzusirale it2 
Italia, vol. iv; Pr. de la Moskova, Recueil des t~zorcea~rx de nzusiqzle 
ancientze. 

GETA, PUBLIUS SEPTIMIUS (189-2 I 2 1 ,  younger son of 
the Roman emperor Septimius Severus! was born at  Llediolanum 

(Milan). I n  198 he received the title of Caesar, and in 209 those 
of Imperator and Augustus. Between him and his brother Cara- 
calla there existed from their eariy years a keen rivalry. On the 
death of their father in 2 1 1  they were proclaimed joint emperors; 
and after the failure of a proposed arrangement for the division of 
the empire, Caracalla pretended a desire for reconciliation. H e  
arranged a meeting ni th his brother in his mother's apartments, 
and had him murdered in her arms by some centurions. 

GETAE, an ancient people of Thracian origin, closely akin to 
the Daci ( s e e  DACIA). The original home of the Getae seems to 
have been the district on the right ba~ilc of the Danube between 
the rivers Oescus (Iskr) and Iatrus (Yantra). The  view that the 
Getae were identical with the Goths is not generally accepted. 
Their name first occurs in connection with the expedition of 
Darius Hystaspes (51 j B.c.) against the Scythians ( s e e  SCYTHIA), 
in the course of which they were brought under his sway, but they 
regained their freedom on his return to the east. During the 5th 
century, they appear as furnishing a contingent of cavalry to 
Sitalces, king of the Odrysae, in his attack on Perdiccas 11. king 
of Macedon, but the decay of the Odrysian kingdom again left 
them independent. When Philip I1 of Macedon in 342 B.C. 
reduced the Odrysae to the condition of tributaries, the Getae 
made overtures to the conqueror. Their king Cothelas undertook 
to supply Philip with soldiers, and his daughter became the wife 
of the Macedonian. About this time, perhaps being hard pressed 
by the Triballi (q.v.) and other tribes, the Getae crossed the 
Danube. Alexander the Great, before transporting his forces into 
Asia, decided to make his power felt by the Macedonian depend- 
encies. His operations against the Triballi not having met with 
complete success, he resolved to cross the Danube and attack 
the Getae. The latter. unable to withstand the phalanx, aban- 
doned their chief town, and fled to  the steppes. where Alexander 
was unwilling to follow them. About 326, an expedition con- 
ducted by Zopyrion, a Macedonian governor of Thrace, against 
the Getae. failed disastrously. In 292, Lysimachus declared war 
against them, alleging as an excuse that they had rendered assist- 
ance to certain barbarous hlacedonian tribes. He penetrated to  
the plains of Bessarabia, where his retreat was cut off and he was 
forced to surrender. Although the people clamoured for his exe- 
cution, Dromichaetes, king of the Getae, allowed him to depart 
unharmed, prcbably on payment of a ransom. When the Gauls 
made their may into eastern Europe, they came into collision with 
the Getae, whom they defea~ed and sold in large numbers to  the 
Athenians as slaves. From this time the Getae seem to have been 
usually called Daci; for their further history see DACIA. 

The Getae are described hg  Herodotus (iv, 93-96) as  the most 
valiant and upright of the Thracian tribes; but what chiefly struck 
Greek inquirers was their belief in the immortality of the soul and 
their worship of Salmoxis whom the euhemerists of the colonies 
on the Euxine made a pupil of Pythagoras. They were experts in 
the use o: the bow and arrow while: on horseback. 

BIBLIOGRAPHY.-SC~ W. Tomaschek, "Die alten Thraker," in Sitz- 
ungsberichte der k .  Akad.  der Wzs~enschaften,  philosophisch-histovisclze 
Classe, cxxviii (Vienna, 1893 )  ; T. Mommsen, Hist. of R o m e  (Eng. 
trans.), bk. v. ch. 7 .  

GETHSEMANE (La., "oil press"), the place to which Jesus 
withdrew with his disciples on the eve of the Crucifixion. The 
Greek terms used of it in the Gospels suggest that it  was an en- 
closed piece of ground. There was probably a house on it  and pre- 
sumably an oil press. I t  lay east of Kidron and was a part of the 
Mount of Olives. The traditional site was secured by the Fran- 
ciscans (1681), enclosed by them (1848), and laid out as an 
European flower garden. The "garden" of Christ's time was an 
orchard. The "Grotto of the Agony" was marked from the 4th 
century by a sanctuary which was later destroyed. Another church 
was erected on the site in the 12th century. I n  1920 when the 
church \\-as being rebuilt on the site of the 12th century building, 
the floor of the 4th century basilica was laid bare, disclosing a dif- 
ferent orientation. Plans were altered and re-erection proceeded on 
the site and along the lines of the primitive church. The  Greeks 
have a garden called Gethsemane distinct from the Latins. 

See J M .  Gibson, "The Gethsemane of the Fourth Gospel," Expos. 



GETTYSBURG 
Times, 30  (1918-19), 76  seq.; B. Meistermann, Gethskmuni; notices its dispositions. The Federal line a t  this time occupied the horse- 
hzstoriques et descriptives ( 1 9 2 0 )  ; ib., N e w  Guide t o  the Holy Land shoe ridge, the right of which was formed by Culp's hill, and the 
( !923)  2 2 3  seq.; G .  Orfali, Gethsdmani au notice sur PBglise de VAgo- centre by Cemetery hill, from which point the left wing stretched nze . . . d'aprks les fouilles rdcentes . . . 1909 et 1 9 2 0  ( 1 9 2 4 ) .  

(E. Ro.) southward, the 3rd Corps on the extreme left, however, being 
GETTYSBURG, a borough of southern pennsylvania, u.s.A., thrown forward considerably. The 12th held Gulp's, the remnant 

35 mi. S.W. of Harrisburg; the county seat of Adams county. I t  pf .the Ist and 'Ith Cemetery On the left was the 2nd9 and 
is on federal highways 15, 30 and 140; and is served by the in its advanced position-the famous "salientw-which was occu- 

Reading and the Western Maryland railways. The population in 
1950 was 7,046; in 1940, 5,916 by federal census. I t  lies in a 
valley 14 mi. wide, a t  an altitude of 520 ft., surrounded by beau- 
tiful rolling country and fertile farmlands. I n  the national 
cemetery, which was laid out soon after the battle of Gettysburg, 
are the graves of 3,814 U.S. soldiers; and the spot where Abraham 
Lincoln, a t  the dedication in Nov. 1863, delivered his memorable 
"Gettysburg address" is marked by a monument. The battlefield 
was made a national military park (2,448.17 ac.) in 1895 and 
transferred to the jurisdiction of the national park service in 
1933. The lines of the battle have been laid out and details of 
the battle are commemorated by monuments, markers and tab- 
lets. Five steel observatories provide views of the entire area. 
Gettysburg was settled about 1780, became the county seat in 
1800 and was incorporated as a borough in 1806. 

B a t t l e  of Gettysburg.-The battle of July I, z and 3, 1863, 
is often regarded by reliable historians as the turning point of the 
American Civil War (9.v.). I t  arose from a chance encounter. 
Lee, the commander of the Confederate army of Northern Vir- 
ginia, had intended to concentrate his scattered forces at Cash- 
town while Meade, the Federal commander, although he had a 
cavalry division in Gettysburg, had no idea of holding the town 
prior to the battle on July I. This cavalry division, supported by 
two weak army corps, was screening the concentration of his 
army of the Potomac in a selected position on Pipe creek to the 
southeastward. On Jute 30, however, one of A. P. Hill's Con- P LAN OF T H E  BATTLE OF GETTYSBURG M O R N I N G  O F  T H E  T H I R D  DAY, 
federate brigades, sent to  Gettysburg to  obtain fresh stocks of J U L Y  3. 1863, S HOW ING DISPOSITION OF U N I O N  A N D  CONFEDERATE 
shoes, had found it  occupied by Federal cavalry. This led Hill, TROOPS 

on his own initiative, to  advance there on July I to explore the pied contrary to Meade's orders, the ~ r d ,  soon to be supported 
situation. At the same moment Ewell's corps was moving down by the 5th; the 6th, with the reserve artillery, formed the general 
tonard Gettysburg from the north. Lee's remaining corps, com- reserve. I t  was late in the day when the Confederate attack was 
manded by Longstreet, was in the rear of Hill's corps. Hill's lead, made, and valuable time had been lost, but Longstreet's troops 
ing brigades met strenuous resistance from the Federal cavalry advanced with great spirit. The 3rd Corps salient was the scene 
division of Gen. John Buford, which was promptly supported by of desperate fighting; and the "Peach Orchard" and the "Devil's 
the infantry of the 1st Corps under Gen. J. F. Reynolds. The Den" became as famous as the "Bloody Angle" of Spottsylvania 
Federals so far held their own that Hill had to deploy two-thirds or the "Hornets' Nest" of Shiloh. While the Confederate attack 
of his corps for action, and the western approaches of Gettysburg was developing, the important positions of Round Top were un- 
were still held when Ewell appeared to the northward. Reynolds occupied by the defenders-owing to the 3rd Corps having taken 
had already fallen, and the command of the Federals, after being up its unduly advanced position. This omission was repaired only 
held for a time by Gen. Abner Doubleday, was taken over by in the nick of time. The danger was perceived by the command- 
Gen. 0. 0 .  Howard, the commander of the 11th Corps, which ing engineer of the army, General Gouverneur K. Warren, who at 
took post to bar the way to Ewell on the north side. But Ewell's once notified General George Sykes, commanding the 5th army 
attack, of which the decisive thrust. a t  3.30 P.M. was led by the corps. General Warren asked for troops with which to hold Little 
fiery Jubal Early, swiftly drove back the 11th Corps to Gettys- Round Top, and \'incent's and Weed's brigades were sent there. 
burg; the 1st Corps, with its flank thus laid open, fell back also, The attack on Little Round Top was, after a hard struggle, re- 
and the remnants of both Federal corps retreated through Gettys- pulsed. The 3rd corps, in the meantime attacked by troops of 
burg to the Cemetery hill position. They had lost severely in Hill's and Longstreet's corps, was pressed back, and the Con- 
the struggle against superior numbers, and there had been some federates actually penetrated the main line of the defenders, 
disorder in the retreat. Still a formidable line of defense was though for uan t  of support Wright's brigade (Hill's corps) which 
taken up on Cemetery hill and both Ewell and Lee refrained achieved this was quickly driven out. Ewell on the Confederate 
from further attacks, for the Confederates had also lost heavily left waited for the sound of Longstreet's guns, and thus no 
during the day and their concentration was not complete. In  the attack was made by him until late in the day. Here Culp's hill 
meanwhile Meade had sent forward Gen. W. S. Hancock, the was carried with ease by one of Ewell's divisions, most of the 
commander of the Federal 2nd Corps, to examine the state of Federal 12th Corps having been withdrawn to aid in the fight on 
affairs, and on Hancock's report he decided to fight on the Cem- the other wing; but Early's division was repulsed in its efforts to 
etery hill position. Two corps of his army were still distant, storm Cemetery hill. TWO of Hill's divisions, Pender and Heth, 
but the 12th arrived before night, the 3rd was near, and Hancock and Rode's division of Ewell's corps, remained inactive. 
moved the 2nd Corps on his own initiative. Headquarters and That no decisive success had been obtained by Lee was clear 
the artillery reserve started for Gettysburg on the night of July to all, but Ewell's men on Culp's hill, and Longstreet's corps 
I. On the other side, the last divisions of Hill's and Ewell's corps below Round Top, threatened to turn both flanks of the Federal 
formed up opposite the new Federal position, and Longstreet's position, which was no longer a compact horseshoe but had been 
corps prepared to attack its left. considerably prolonged, to the left;  and many of the units in 

Owing, however, to misunderstandings between Lee and Long- the Federal army had been severely handled in the fighting. Gen- 
street (qq v . ) ,  the Confederates did not attack early on the morn- eral Meade did not discuss a plan of retreat on July 2 ,  but 
ing of the 2nd, so that Meade's army had plenty of time to make during a council of war that night did discuss plans of battle for 



GEULINCX-GEYSER 
July 3. General Lee decided t o  alter his tactics. The broken Jan. 1624. Having studied and lectured a t  Louvain till 1658, when 
ground near Round Top  offered so many obstacles that he decided he was deprived of his post, he became a Protestant and,  f rom 1663, 
not to press Longstreet's attack further. Ewe11 was to resume lectured a t  the university of Leyden. H e  died a t  Leyden in Nov. 
his attack on Meade's extreme right. while the decisive blow 166a. 
was to be  given i n  the centre ?between Cemetery hill and A; Descartes elaborated his theory of knoulledge by starting from 
Trestle's) b y  an assault delivered in a p s e u ~ o - ~ ~ p o l e o n i c  manner the cogito, so Geulincx developed from it a theory of moral conduct. 

He goes halfway toward occasionalism, for, unlike N.  Malebranche, he -Napoleon lvould scarcely have launched his characteristic de- allolvs the seli,s efficacy to produce changes of state in itself, denying 
cisive thrust with one fresh division against an  %nstretchedn only its power to produce them in bodies-its own or (see 
line and strong front-by the fresh troops of Pickett's division, CARTESIAXS.) 
which belonged to the corps of Longstreet, who Was put in  charge BIBLIOCRAP=~.-T~~ collected works, ed. by J .  P. N.  Land, 3 vol. 
of the  central attack. Meade, however, was not disposed to resign (The Hague, 1891-93), include: Logica restituta (Leyden, 1662) ; 
Gulp's hill, and with i t  the  command of the Federal line of re- r v G 0 ~  U F ~ L I T ~ ~ ,  sive Ethica (Leyden, 1675) ; Physica vera (Leyden, 
treat to  ~ \ . , . ~ l l ,  at  early dawn on the 3rd a division of the 1688) ; ,bfetaphysica Vera (Amsterdam, 1691) ; and Annotata rnajora in  
12th corps. supported by artillery, opened the Federal Pritzcipia philosophiae R. Cartesii (Dordrecht, 1691). See J .  P.  K. Land, 

Arnold Geulincx und seine Philosophie (The Hague, 1895) ; G. Samtle- 
counterattack; the  Confederqtes made a strenuous resistance, hen, ~ ~ ~ l i ~ ~ ~ ,  ein vorg inger  Spinozas (Halle, 188;) ; S. \'. Keeling, 
but after four hours' hard fighting the other division of the 12th Descartes, ch. ix (London, New York, 1934). (S. V. K.)  
Corps and a brigade of the  6th, intervened with decisive effect, GEUM, a genus of hardy perennial herbs (family R ~ ~ ~ ~ ~ ~ ~ ,  
and the Confederates were driven off the hill. The defeat of q,,,,. containing about (jO species, widely distributed in temperate 
Ewe11 did not, however, cause Lee to  alter his plans. Pickett's and regions: commonly called avens, ~h~ erect flo\vering 
division was to lead in the great assault, supported by the Part stalks spring from a cluster of radical leaves. are  deeply 
of   ill's corps that had not already been engaged. Col. E. cut 0, lobed, the largest division being a t  the top of the leaf.  The  
~ l e x a n d e r ,  Longstreet's chief of artillery, formed up one long flowers are borne singly or in clusters on long stalks a t  the  end 
line of 75 guns, and 65 guns of Hill's corps came into action on of the  stem or its branches. They are \vhite, yellow or red in 
his left. T o  the converging fire of these 140 guns the Federals, colour, and shallo\v\.ly cup shaped. The fruit  consists of a number 
cramped for space, could oppose only seventy-seven. The  attack- of dry achenes, each bearing a hook formed from the persistent 
ing troops formed up before g A.M., yet i t  10% before Long- lolver portion of the style. and admirably adapted fo r  ensuring 
street could bring himself to  order the advance, upon which so distribution, ~ b ~ ~ t  2o species are natives of North  America, of 
much depended, and i t  was not till about I P.M. that the guns a t  which ten are common in moist woods in the eastern United States, 
last opened fire to prepare the grand attack. T h e  Federal artillery Several are easy to cultivate and well adapted for borders or  rock 
replied, but after nearly two hours' cannonade its commander, ~h~~~ is not interest in them for  gardening pur- 
Gen. H.  J. Hunt ,  ordered his batteries to  cease fire in order to poses: the exception being the showy G. chi loense,  \\,hich is known 
reserve their ammunition to  meet the  infantry attack. Ten in several horticultural forms with bright scarlet flowers. This 
minutes later, in response to  an  appeal from Alexander, Pickett introduced into ~ ~ ~ l ~ ~ d  from Chile in 1 8 ~ 6 ,  1 t  is now in 
asked and received permission to  advance, and the infantry moved British and American gardens, especially the form called 
forward to  cross the 1,200--1,400 yds. which separated them from Mrs. Bradsha\v. TITO species occur in Great Britain; G. urbanurn  
the Federal line. Their own artillery was short of ammunition- is a hedge plant j\-ith small yello\v flowers and G. rivale  
therefore Alexander's appeal; the projectiles of that day were not (,vater avens) is a rarer plant found throughout the north tem- 
sufficiently effective to  cover the advance a t  long ranges, and thus perate zone. ~ 0 t h  species were once \videly used as a corrective 
the Confederates, as they came closer to the enemy, met a of dysentery, as their roots contain an astringent tannin. 
tremendous fire of unshaken infantry and artillery. (N. TR.)  

The  charge of Pickett's division is one of the most famous GEVELSBERG, a t o ~ v n  Germany, in the  L a n d  of S o r t h  
episodes of military history. I n  the  teeth of an appalling fire Rhine-\vestphalia, 6 mi. S.\v, from Hagen, on the rai1~va.y to 
from the rifles of the  defending infantry, tvho were well sheltered, DGsseldo;f. I t  has hard~vare factories. pop. (1950) 27.918. 
and from the guns which Hunt  had reserved for the crisis, the GEWANDHAUS CONCERTS, famous concerts given a t  
I7irginian regiments pressed on and finally broke bleade's first ~ ~ i ~ ~ i ~ .  probably those the oldest standing in existence, since 
line. But the strain was too great for the supporting brigades, they date back to  the time \vhen Bath was cantor of the Thomas- 
Heth's division and parts of Pender's and Anderson's divisions. schule, l-hey acquired special fame under ~ ~ ~ d ~ l ~ ~ ~ h ~  

j~- Hancock made a counterstroke, and the remnant the Con- 43,), while other conductors have included Niels Gade (1834-48). 
federates retreated. Of Pickett's own division over three-quarters, K,  ~ ~ i ~ ~ ~ k ~  (1860-g j i ,  ~~~h~~ xikisch (IS05-1932) and iy, 
3,393 oflicers and men out of 4.800. were left on the field, two of F ~ ~ ~ ~ ~ K ~ ~ ~ ~ ~  ( I g - -  77-28). 
his three brigadiers were killed and the third wounded, and of GEX, a ton.n of eastern F ~ ~ ~ ~ ~ ,  chief town of the arrondisse- 
I j regimenta! commanders ten were killed and five wounded. One 

ment of G ~ ~ ,  in the dipartentelz t  of ~i~ ; formerly it the 
regiment lost 90% of its numbers. The failure of this assault chief ton.,, of the canton of G~~ when it xvas included in the 
practically ended the battle;  but Lee's line was so formidable that arrondissement of xantua; mi, ? ; , ~ , i v ,  of G~~~~~ and mi. 
Meade did not in his turn send forward the army of the Potomac from the sIviss frontier, pop, (19j4) I , z 3  j ,  
-a reluctance for which he has been severely criticized. By the It gives its name to the old pays de G ~ ~ ,  -.\ips and J ~ ~ ~ .  
morning of July j, Lee's army was in full retreat for Virginia. a t  various times under s\.,.iss, G~~~~~~~ and counts of savoy, 
H e  had lost about 30.000 men in killed, wounded and missing until in 1601 it came into the possession of F ~ ~ ~ ~ ~ .  retaining. 
out of a total force oi perhaps ij,ooo. lfeade's losses were over holvever, until the ~ ~ ~ ~ l ~ ~ i ~ ~  its old independent jurisdiction, 23,000 out oi about 82,000 on the field. The main body of the cavalry 
on both sides lvas absent from the field, but a determined cavalry wilh Gex as its chief town. The Pays de Gex is isolated by the  
action was fought on July 3 between the Confederate cavalry under Jura from the rest of French territory, and until 1926 came 
J .  E. B.  Stuart and that oi the Federals under D. h l c k f .  Greg:: some within the circumscription of the Swiss customs. certain restric- 
miles east of the battlefield, and other Federal cavalry made a dash- tions being imposed on its products by the ~~~~~h customs. ~h~ ing charge in the broken ground southv:est of Round Top on the third 
day, inflicting thereby, though at loss to themselves, a temporary is situated 2.000 f t .  above sea level a t  the base the most 
check on the right wing of Longstreet's infantry. easterly chain of the Jura. 

See "Petersbur.., Chancellorsville, Gettysburg." 111i.lil. Hist ,  soc.  oj GEYSER, an intermittent hot spring xhich.  a t  more or  less 
Mass. Puprrs, vol. v (Boston, 1906) ; Xbner Doubleday. Chancellors- regular intervals. spouts its contents of water and steam into 
ville and G e t t ~ s b z ~ r ~  (1908) ; P. H. Dalbiac, The  A?nerican War o f  the air to heights varying from mere inches to,  in exceptionally 
Secession (1911) ; Walter Clark, A-orth Carolina at Gettysburg (1921) ; "igorous geysers, hundreds of feet,  D. S. Freeman, R .  E. Lee, A Biography, 4 vol. (193 j ) .  The  ~vord  stems from "Geysir." the Icelandic proper name, 

GEULINCX, ARNOLD (1624-16691, Flemish philosopher meaning gusher or spouter. ~vhich has been applied since 1647 to 
and devoted admirer of Descartes, was born a t  Xnt~verp in a particular geyser in southwestern Iceland. I n  1847 the German 



GEZELLE-GEZER 
chemist Robert  1Vilhelm von Bun 
term for all hot springs similar to 
spelling is geyser. 

Geysers are a rare natural phe- 
nomenon that occurs mostly in 
regions of relatively recent vol- 
canic activity. The  three areas 
of highest development are a t  
X7ellou stone National park in the 
United States, and in Iceland and 
New Zealand. Geysers have also 
been reported from Alaska, Tibet,  
Japan, the Rlalay archipelago, 
South and Central America. and 

sen used the word as a technical 
"Geysir" in action; the English 

F R O %  B L O S S  A N D  B A R T H .  B U L L E T I N  O F  T H E  

Nevada. ColdTvater ex- G E O L O G I C A L  S O C I E T Y  O F  A M E R I C A  - - 
hibiting geyser action occur a t  
Kane. Pa.. and Soda Springs, Ida .  GEY- 

Yellon stone National  ark in 
northwest LVyoming possesses the world's greatest concentration 
of geysers. LVhereas all of Iceland contains only 30 kno~vn active 
geysers. Yelloxstone's boundaries include some 200 active geysers. 
almost 10% of the hot springs being geysers. The hot springs and 
geysers tend to be concentrated along the drainage basins of 
streams, such areas then being called "geyser basins." This local 
usage conflicts with the earlier and preferred use of geyser basin 
to denote the box-1-like depression or crater (see illustration) con- 
taining the geyser's pool during quiescence. 

The  two major geyser basins of Tellolvstone Sat ional  park, the 
upper basin and the lower basin, are located along the rather level 
valley floor bordering the Firehole river. The Upper basin, the 
niost spectacular of its type on the globe, possesses a myriad of 
hot springs and geysers, some with pools containing water above 
the boiling temperature of 93" C.  for  that elevation yet. for un- 
known reasons, not boiling. Old Faithful. the most reno~vned 
of the upper basin's jo-odd geysers. erupts to heights of ~ o o  to 
Ijo i t .  a t  intervals of about an hour and for durations of about 
five minutes. Grand geyser. which erupts irregularly a t  intervals 
varying from once to twice a day. majestically expels its n.ater 
t o  heights approaching 160 f t . ;  the eruption, punctuated by short 
periods of quiescence. may last f rom 18 to jo min. and result in 
the discharge of over 9.000 cu.ft. of water. Castle geyser. \\-hose 
eruptions may be accompanied by earth tremors. sometimes steams 
for two hours after the eruption. Beehive geyser, an  infrequent 
performer. \\-as observed to erupt to a height of 219 ft.. the highest 
measured in the park. 

The great geyser district of New Zealand. located near the upper 
basin of the JVaikato river in the south of the province of .luckland. 
presents a striking profusion of boiling springs. steam jets and 
mud volcanoes. The geysers were inactive in 1880 but revived 
af ter  the Tara~vera  volcanic eruption of 1886: seven gigantic 
geysers then came into existence, discharging n-ater. steam, mud 
and stones to heights up  to 800 ft .  for  four hours before quieter 
conditions prevailed. IVaimangu, the greatest of all geysers, ~ v a s  
active from 1900 to 1904, occasionally spouting jets to 1.500 i t . ;  
draining nearby Tara~vera  lake in 1904 caused JVaimangu's water 
level to drop about 3 j ft . ,  whereupon geyser action ceased. 

Iceland's geysers are mostly concentrated within two areas. one 
30 mi. north of Reykjavik. the second extending eastward from 
R e y k j a ~ ~ i k  toward the active volcano, Hekla. Geysir itself is 
30 mi. n o r t h ~ e s t  of Hekla in a broad valley a t  the foot of a range 
of hills. During its calm periods Geysir appears as a sea-green 
pool 60 i t .  in diameter and 4 f t .  in depth. filling and gently over- 
flo~ving a bon-1-like depression or tiasin on the summit of a mound 
of siliceous mineral deposits. or sinter ( q . ~ . ) .  Extending down- 
ward from the basin's centre is a 10 f t .  diameter. 70 i t .  deep. well- 
like shaft  whose water temperatures. a t  various depths. were first 
measured by \'. Lottin in 1836. Ten years later Bunsen and 
A. L. 0. Descloizeaux observed that : (I) Gepsir's temperature in- 
creased steadily from its surface do~vn~vard  to the mid-point of 
its \tell \\hereupon, for greater depths. it increased a t  a lesser rate; 
and that (2) Geys~r ' s  temperature a t  all depths, except for minor 
fluctuations. steadily increased as the time for 'the next eruption 

drew near. Conclusions drawn in Bunsen's classic (1847) paper 
were: (I j the steady temperature increase for all depths ~vould,  
Geysir's temperature-depth relationships being as observed, cause 
boiling conditions to be most closely approached a t  mid-depths; 
(2 '1  an  upward movement of the water column in the tube suf- 
ficient to cause overflow from the basin would trigger the eruption 
by elevating the deeper, high-temperature waters to shallo~ver 
levels of reduced pressure such that the water a t  mid-level would, 
during one of these upward surges. exceed the boiling temperature 
of its new site;  (3) the volumes of steam consequently formed a t  
mid-depths would increase the upward surge of the xvater column 
to accelerate overflow: and (4) in turn, this accelerated overflow 
would cause more levels within the geyser column to boil, the 
chain reaction ultimately producing a full scale eruption. 

Bunsen's theory. conceived to fit only Geysir. Tvas widely ac- 
cepted and extended. perhaps unduly, to cover all geysers. Sub- 
sequent work revealed features of geyser action unaccounted for 
by the theory. For example, H .  0. Lang in 1880 noted the neces- 
sity of an influx of relatively cooler water to terminate an  eruption, 
otherwise all geysers would simply become steam vents. T .  Thor- 
kelsson in 1940 cited convincing evidence in support of his theory 
that bubbles formed by the dissolved gases in the water. principally 
nitrogen, carbon dioxide, oxygen and argon, could cause erup- 
tions 1%-ithout the necessity of boiling conditions being attained a t  
depth. 

See E .  T .  Allen and Arthur L. Day, H o t  Spvilzgs of the  E'ellox~stone 
iVatiotzal Park ,  Carncpie Institution of IVashinzton, D.C. ( i g 3 . j )  ; T. 
F. W. Barth. Volcarzic Cro logy ,  Ho t  Spr i~ tgs  a i d  Grysevs o.f  Ice la~zd,  
includes a bibliography of literature on gel-ser action published between 
1780 and 1949, Carnegie Institution of Washington, D.C. (19j0).  

(F. D. B.) 

GEZELLE, GUIDO (1830-1899). Flemish poet. lvas born 
at  Bruges on May I. 1830. and died a t  Bruges on Nov. 2;. 1899. 
H e  was one of the earliest and greatest leaders for the revival of 
Flemish as a literary language. H e  wrote in the dialect of west 
Flanders patriotic and religious poems inspired by deep feeling 
and a philosophic spirit. His first volumes of poetry appeared in 
1862. 

GEZER, a royal Canaanite city described in the Old Testa- 
ment as on the boundary of Ephraim. in the maritime plain, 
and near the Philistine border. According to Jerome. Gezer was 
four Roman miles north of Sicopolio ('Am\vasl. At this point, 
near the village of Xbu Shusheh, stands Tell Jezar. whose identi- 
fication ~ i t h  Gezer \\-as suggested by Clermont Ganneau in 1871 
and later confirmed by the discovery of boundary inscriptions 
with the name Gezer inscribed on rock outcroppings around the 
site. 

History.- In the time of Papi I (c. njoo B.c.) Gezer marked 
the high tide of Egyptian invasion of Palestine, and was an ob- 
jective in the time of Sesostris I (1980-193 j B.c.). I t  is the Kazir 
of Thutmose 111's lists i c .  I joo B.c.) and three of the Tel el 
Xmarna tablets come from Gezer (Gazri  ) .  Merneptah, in quelling 
the revolt of the Palestinian cities, evidently looked upon Gezer 
as formidable, for he proclaims himself "Binder of Gezer." and 
"Seized upon is Gezer" is a triumphal cry in his hymn of victory. 
Throughout the Rlaccabean wars Gazera. as it was known. was 
an important frontier post. 

Archaeology.- The site was excavated systematically and 
thoroughly by 3lacalister for the Palestine Exploration fund 
from 1902-oj and 1907-09. The excavations revealed a whole 
series of strata covering all periods from the Neolithic 4 g e  to the 
time of the RIaccabees, together ~ ~ i t h  a long series of structures 
and objects illustrative of a corresponding variety of cultures and 
cults. Among the discoveries of special interest are two cunei- 
form tablets of the 7th century B.c., an alignment of monoliths 
(mazzeboth). many instances of presumed infant sacrifice. a water 
tunnel cut to a vertical depth of 94 ft.. an  agricultural calendar 
for the year ~vr i t ten  on a limestone plaque, and a variety of 
cult objects. Par t  of the site. irlcluding the acropolis. xvas not 
available for excavation. Fresh excavations xe re  begun on 
the site in 1923-24, a t  the instigation oi  a private individual. 
Tombs and diverse epochs with furniture intact have been 
disclosed. 



GEYSER PLATE I 

P H O T O G R A P H S ,  ( T O P  L E F T ,  T O P  R I G H T ,  BOTTOM L E F T ,  BOTTOM R I G H T )  H A Y N E S  P H O T O S ,  ( C E N T R E  R I G H T )  E L M E N D O R F  FROM E W I N G  GALLOWAY 

GEYSERS I N  YELLOWSTONE N A T I O N A L  PARK 
T o p  le f t :  The main column of Giant  geyser is l i f ted to 50-60 f t .  and a thin- Cen t re  r i g h t :  Geyserite formation a t  Mammoth H o t  Springs 

ner column t o  a height  of 250 f t .  B o t t o m  lef t :  Old Fa i th fu l  geyser sends up a column 100--150 ft. 
T o p  right: Excelsior geyser discharges bo i l i ng  water into Firehole river a t  B o t t o m  r i g h t :  Grot to geyser throws water 20-30 ft. 

a rate of 6 cu.ft. per second 



PLATE I1 GEYSER 

G E Y S E R S  I N  ICELAND A N D  NEW Z E A L A N D  

T o p  l e f t :  Mud pot  a t  Nyihver, Iceland, recorded to have thrown muddy its water temperature 
water t o  a height of 6-9 f t .  Bottom l e f t :  Pohutu geyser, Rotorua, New Zealand, beginning i ts  eruptive 

T o p  r ight :  Waiki te geyser, New Zealand, throws a column of water over action .. . 
30 f t .  h igh Bottom r ight :  Crater of Waimangu geyser, New Zealand, measuring 280 x 

Centre r ight :  Dry  crater of the great geyser (Geysir) Iceland, after an 400 ft. 
eruption. Geysir is wel l  known because of the scientific studies made of 



GEZIRA-GHAT 
See R. A. S .  Macalister, Bible Sidelights f rom the Mound of Geeer 

(1906). The  Excavations of Gezer, 3 vol. ( 1 9 1 2 )  ; W. X. Stearns, 
"The Story of Gezer," Bibliotlceca S a e ~ a  7;: 104 seq .  (1918). (E. Ro.) 

GEZIRA (i.e. the island) a triangular-shaped territory, com- 
prising the districts of Iiorthern and Old Southern Gezira. Blue 
Nile province. Sudan. I t  lies between the Blue and IVhite Kiles 
and extends from their confluence at  Khartoum as far south as 
13' 30' S .  Pop. (19j6) 853.782, area 8 ,46 j  sq.mi. This vast 
plain lying about 2 , 0 0 0  f t ,  above sea level is the site of ir- 
rigation works known as the Gezira scheme nhich depends for its 
water supphy on the dam 'at Sennar ( q . ~ . ) .  

The canalization system of the Gezira scheme covers an area of 
approximately r.ooo.ooo acres and produces valuable crops of 
millet, fodder and long-staple cotton. The scheme is run under 
an agreement betmeen the Sudan government. the Sudan Planta- 
tions syndicate and the local Sudanese cultivator. The Sudan 
government, which bore the cost of constructing the Sennar dam 
and major canalization and maintains them, receives 4 0 7 ~  of the 
proceeds of the cotton crop; the Sudan Plantations syndicate. 
which is responsible for the supervision of the growing of the 
crop, its transport. ginning and marketing. receives 20% : while 
the Sudanese tenant who provides the labour for the cultivation 
and picking of the cotton receives 4 0 5 .  These tenants. about 
25,000 in number and each farming an area of 40 acres under 
rotation, are drawn largely from those for~nerly cultivating in the 
area under an uncertain and sporadic rainfall. They continue to 
drav rent for their lands while they are under irrigation. 

In  a normal year the scheme produces an average of 4 cwt, of 
long staple cotton to the acre with a total export value of about 
£3.000.000 besides about 80,ooo tons of millet which forms an 
essential part of the food supplies of the northern Sudan. 

The chief t o m  of the area is Wad Lledani (pop. 47.677. 108 
mi. S. of Khartoum by rail). in which is situated the adminis- 
trative headquarters of the Blue Nile province. (G. R.  F. B.)  

GHADAMES (GADAXES or RHADAMES) (Lat. Cidamus or 
Cydamus), a town in an oasis of the same name. in that part of 
the Sahara which forms part of Libya. I t  is about 300 mi. S.11:. 
of the city of Tripoli and some 10 mi. E.  of the Algerian frontier, 
which closely follows the caravan route from Ghadaines to Ghat. 
The oasis. which stands on the cretaceous Tinghert plateau 
1 . 2 0 0  ft. above the sea, is enclosed by a circular rampart more 
than 3 mi. in circumference, the town being at the S.W. corner. 
The mean temperature is 73°, the rainfall about 8 in., and the num- 
ber of rainy days six. 

The streets of the town are narrow and vaulted and have been 
likened to the bevildering galleries of a coalpit. The roofs are 
laid out as gardens and preserved for the exclusive use of the 
women. The Ghadamsi nerchants have been known for centuries 
as keen and adveriturous traders. Ghadames itself is the centre 
of a large number of caravan routes, and in the early part of the 
19th century about 30.000 laden camels entered its markets every 
year. I ts  prosperity was affected by the competition of the 
Tripolitan merchants about 18 73 and by the invasion of Bornu by 
Rabah in 1893. The chief articles brought by the caravans are 
ostrich feathers, skins and ivory and one of the principal imports 
is tea. 

In  184j  the population was estimated at 3,000, of whom about 
500 M-ere slaves and strangers. and more than 1.200 children; in 
1954 it n-as 2.271. 

The inhabitants are chiefly Berbers and Arabs: while many 
Tuaregs (9.v. )  live outside. 

Before the Christian era Ghadames was a stronghold of the 
Garamantes, n.ho took their name from Garama (see F E Z Z A Y ~ .  
Remains of the old settlement of the Garamantes exist on the 
plateau near the town. In the 7th century Ghadames was con- 
quered by the Arabs, Afterward it fell under the power oi the 
rulers of Tunisia, then to a native dynasty Jvhich reigned at Trip- 
oli, and in the 16th century it became part of the Turkish vilayet 
of Tripoli, the political fortunes of which it shared. Italian forces 
effectively occupied the town and oasis in 1924. 

GHALCHA, GHARCHA, a name applied by the Turki- 
speaking population to the group of tribes about the sources of 

the Oxus and the mountainous regions near them. These fall into 
three parts: ( I  j 'Iriidghah, held by the Yidakh tribes, south of the 
Dorah pass over the Hindu Kush, in the British sphere of influ- 
ence, (2) Iliakhan, the lf'akhi tribe's seat on the upper Panj,  
Sanglich and Minjan, on the valleys of the Waroj, in Afghanistan. 
and ( 3 )  Shignan. Roshan, about the confluence o i  the Parij and 
Oxus, Sarikol on the eastern slope of the Parnir, and Yaghiiob, 
on an upper affluent of the Zar-afshan-all in the Russian sphere. 

Doubtless Iranian by origin. the Ghalchas are classed as an out- 
lier of the shortheaded Alpine race. and the iorm Gharcha suggests 
that they may be akin to the Gharjis of Gharjistan. They difier 
from the Tajiks of Badakhshan in type. They are tall,  itti ti hiiir 
black, chestnut or red, eyes brown to bluish gray. oval faces and 
nose slightly aquiline. Converted at an early date to  the Slii'a 
creed of Islanl they still profess it. which fact separates thein frorr~ 
their orthodox neighbours. Wakhan used to export musk. gold, sii- 
ver and slaves. and Minjan, lapis lazuli. from mines still worked. 
but little else is known of them, excepting their dialects nhich 
differ in each of the regions mentioned. Of the languages i:iur 
distinct forms are known: Lf'akhi. spoken in IVakhan, Shigni or 
Khigni in Shignan and Roshan. Ish Kashlni and Aluriani or Alurgi. 
These tongues possess some forms in common with the l)ardic 
languages (q.v.), to the south, thus linking the latter with 111e 
Iranian tongues. Persian is the second language. 

GHANA, formerly the Gold Coast and Togoland, an inde- 
pendent state within the British Common\vealth lying on the west 
coast of Africa and bounded on the west, north and east by the 
republics of Ivory Coast. Upper Volta and Togo. As a British 
colony the Gold Coast comprised the Gold Coast colony. Ashanti 
iq.a.1 and the Northern Territories until 1956: when logoland.  
which had been administered with the Gold Coast, became inte- 
grated with it .  On March 6. 1957. the Gold Coast became an 
independent state and changed its name to Ghana. I t  became a 
republic on July 1, 1960. See GOLD COAST. 

GHARIAL : see GAVIAL. 
GHAT (formerly, Anglo-Indian GHACT), a Hindi word origi- 

nally having some such meaning as "staircase" but now signii!.ing 
a terraced bank. I t  is sometimes extended to mean a defile giving 
access through such a bank or through a hill to a plateau, or e\,en 
to any steep road or rail incline. The word is specifically applied 
to the artificial terracing of river banks! as in :he brtrhing arid 
crematory ghats at Benares and other Indian cities, and to imry 
landings, Topographically it has come to mean a range o i  hills. 
and in this sense is given to the EASTERN .4XD  ESTER?; G H ~ I S ,  
the highlands bordering the eastern and ~ ~ e s t e r n  shores of the 
Indian peninsula. 

The term Eastern Ghats is applied to several discontinuci~is and 
dissimilar hill areas (there is a loo-mi. gap across the 1on.er 
Godavari river and the Kistna river).  In the north they are 
dissected blocks of ancient Peninsular rocks. in the centre t~the 
Cuddapah ranges) worn-doxn stumps of loftier ancient mountains, 
and in the south mainly rounded masses of gneiss. 111 Orissa they 
sometirnes exceed 3.000 ft.: but they are  lo^\-er elsewhere. 

The f estern Ghats are the crest of the great fault scarp of 
the  veste ern edge of the plateau. Their seaward slopes are very 
steep and dissected by canyonlike valleys: but on the landxard 
side slopes are gentle and valleys wide and mature. 'The scarp 
begins south of the Tapti estuary and for its first 300 mi. rises 
to 3.000-j,ooo i t .  In  this section the plateau is capped by the 
Deccan lavas, which give it a wall-like face and tabular up!ler 
surface. From near Goa southward the ancient gneisses and 
granites of the plateau form the escarpment. For over aoo mi. 
summit levels are below 3,000 i t .  Hill forms are more rounded; 
and several of the coastal stream's have cut their valleys inland 
beyond the crestline and captured headwaters of plateau rivers. 
Beyond the 13th parallel summit levels rise again until the Ghats 
culminate in the N i l ~ i r i  hills (q .v , ) .  This great dome of gneiss 
reaches a height of 8.640 ft. in Mt. Doda Betta. I t  overlrwks the 
wide Palghat gap which is usually regarded as the =outhem limit 
of the Ghats. The streasns of the \Vestern Ghats are important 
sources of power, notably at Gersoppa (q.3.) and in thr %llgiris. 

(T. HER.) 



GHAZALI-GHAZNI 
GHAZALI (MOHAMMED IBN MOHAMMED ABU HAMID AL- from the latter. A very considerable traae in fruit, wool, skins, 

GHAZALI; in mediaeval Europe known as ALGAZEL) (10 58-11 I I ) ,  etc., is carried on between Ghazni and India by the povindah 
Islamic theologian and philosopher, was born at  Tus of Persian merchants. Ghazni, long in decay, is reviving since the opening 
stock. In theology he belonged to the school of Al-Ash'ari, which of the Kabul road for motors. I t  stands at the base of the ter- 
in his time supported the Seljuk regime, and in 1091 he was ap- minal spur of a ridge of hills, an offshoot from the Gul-Koh, 
pointed professor in Baghdad by the vizier Nizam al-Mulk. After which forms the watershed between the Arghandab, and Tarnak 
a physical and psychological crisis, he left his professorship in rivers. The castle stands at  the northern angle of the town next 
1095 and spent ten years in seclusion cultivating the mystical life, the hills, an" is about 150 i t .  above the plain. The town walls are 
first for two years in Damascus and then. after a pilgrimage to on an elevation, partly artificial, and form an irregular square, 
Mecca, probably again in Baghdad. He was prevailed upon by the partly of stone or brick laid in mud, and partly of clay built in 
sultan to accept a professorship at Sishapur in I 105 but soon left courses, flanked by numerous towers with three gates. The plain 
it and lived in retirement at Tus with a few disciples. in the direction of Kandahar is bare except near the river, where 

Most of Ghazali's numerous works have survived, but not all villages and gardens are tolerably numerous. Abundant crops of 
have been published. Several works appear to have been falsely wheat and barley are grown, as well as of madder, besides minor 
ascribed to him (see the J o w m l  of the R O Y ~ L ~  Asiatic Society, products. Snow lies 2 or 3 f t .  deep for about three months, and 
pp. 2 4 - 4 ~ ~  1 9 ~ 2 ) .  His chief book, The Revival of the Religiozls tradition speaks of the city as having been more than once over- 
Sciences (I/zya' Ulzim ad-Din): contains the insight he gained from whelmed by snowdrift, Fuel consists chiefly of prickly shrubs. 
the crisis of 109 j and subsequent meditations, combining theologi- In summer the heat is not like that of Kandahar or Kabul, but 
cal orthodoxy with mystical experience. Though few follo~ved him the radiation from the bare heights renders the nights oppressive, 
exactly, his work partially reconciled theologians and mystics and constant dust-storms occur. Probably the existing site formed 
(Sufis). viho had often been violently opposed to one another. the citadel only of the city of Mahmud. The remarks of Ibn Batuta 

If he is sometimes called the greatest Moslem after Mohammed (c. 1332) already suggest the present state of things, viz., a small 
and entitled "the proof of Islam" (Hujjat el-Islam), this is less for town occupied, a large space of ruin; for a considerable area to the 
that reconciliation than for his defense of orthodoxy against the northeast is covered with ruins, or rather with a vast extent of 
propaganda of the revolutionary Isma'ili movement and against mounds, spoken of as Old Ghazni. The only remains retaining 
the Arabic Newlatonic philosophy of Farabi and Avicenna. architectural character are two remarkable towers rising to the 
Ghazali. by his own reading, mastered the logical technique of height of about 140 ft., and some 400 yd. apart belonging, on 
these philosophers and then, in his Incoherence of the Philosophers a smaller scale, to the same class as the Kutb Minar at Delhi 
(Tahajut al-Falasifalz), used it against their metaphysical positions ( q . ~ . ) .  Arabic inscriptions in Cufic characters show the most 
where these were opposed to Islamic orthodoxy. Since his time northerly to have been the work of Mahmud himself, the other 
most Islamic theology has had a Greek philosophical basis. that of his son Masa'ud. On the Kabul road, a mile beyond the 

BIBLIOGRAPHY.-For manuscripts and editions see C. Brockclmann, ~ i ~ ~ ~ ~ t  of blahmud, is a village called ~ ~ ~ ~ ~ h ,  H ~ ~ ~ ,  in a poor 
Geschichte der arabischen Literatur (Leyden, 1937). For translations, 
books and articles see P, J ,  de Menasce, LLArabische Philosophie," garden> stands the tomb of the famous conqueror' The 
Biblio~rabhische Einfiihrunren in das Studium der Philosoblzie, aart 6 stands luxuriant gardens and watered a 
(Bern;. 1~oa8). The'chief studies are: D. B. Macdonald, in J:  rimer. copious aqueduct. , , ,  , 

brient .  Soc., vol. xx (1899) ; F. Jabre, article in ~ f d l a n g e s  de l'lnstitut ~ i s t o r $ . - ~ h ~  city is not positively mentioned by any ancient 
Donzinicain d'Etudes Orientales, vol. i (19j4)  ; J.  Obermann, Dev philos- author but it is possibly the G~~~~~ which ptolemy places among 
ophische und religiose Subjektivismus Ghaealis (Vienna, 1921) ; A. J. 
wensinck, La pensde de ~ h ~ ~ ~ ~ l i  (paris, 1940) ; M, smith, A l - ~ h ~ ~ ~ l i , .  the Paropamisadae, and this may not be inconsistent with Sir H. 
the nzystic (London, 1945). Much of Ghazali's Ihya  is reproduced by Rawlinson's identification of it with Gazos, an Indian city spoken 
M .  Asin Palacios, La Espiritualidad de Algazel y su sentido cristiano of by two obscure Greek poets as an impregnable place of war. 
(Madrid. 1934-31) ; and there is an analysis and index edited by G. H. we seem to have definite evidence of the existence of the ,-ity 
Bousquet (Paris, 19 j j )  . W. Montgomery Watt, T h e  Faith and Practice 
o f  al-Ghnzali (Sew York, London, 1953), includes a translation of his before bfohammedan times (644) in the of the Chinese 
spiritual autobiography-. The Tahafu t  is mostly translated in AverroesJ pilgrim, Hsiian Tsang, who speaks of Ho-si-na (i.e., probably 
Talzafut al-Tahafut by S. van den Bergh (London, 1954). Ghazni) as one of the capitals of Tsaukztta or Arachosia, a place 

(b'. sf. WT.) of great strength. In  early Mohammedan times the country ad- 
GHAZIABAD, a municipality. with tehsil (subdivision). in joining Ghazni was called Zibul. When the Mohammedans first 

Meerut district, Cttar Pradesh. India. 1 2  mi. E. of Delhi. Pop. invaded that region Ghazni was a wealthy entrepBt of the Indian 
( 1 9 j l )  43.745. The town was founded in I740 by Ghazi ud-Din, trade. Of the extent of this trade some idea is given by Ibn 
son of Azaf Jab. first nizam of the Deccan. I t  is an important Haukal, who states that a t  Kabul, then a mart of the same trade, 
railway junction and does some trade in grain and hides. One of there was sold yearly indigo to the value of two million dinars 
the colleges of Agra university is in the town. (f~,ooo,ooo). The provinces on the Helmund and about Ghazni 

GHAZIPUR, a municipality, tehsil (subdivision). and dis- were invaded as early as the caliphate of Moawiya (662-680). 
trict in the Benares division of Uttar Pradesh. India. The town The arms of Yaqub b. Laith swept over Kabul and Arachosia (Al- 
stands on the left bank of the Ganges. 44 mi. E. of Benares. It  Rukhaj) about 871, and the people of the latter country were 
is the headquarters of the dwindling opium department. where all forcibly converted. Though the Hindu dynasty of Kabul held a 
the opium groan under government licence used to be collected part of the valley of Kabul river tiil the time of Klahmud, it is 
and manufactured. There are also scent distilleries. using the probably to the period just mentioned that we must refer the per- 
produce of the rose gardens in the vicinity. Pop. (1951) 33.498; manent Mohammedan occupation of Ghazni. In  the latter part 
tehsil ( j  j8 sq.mi.) 488,237. of the 9th century the family of the Samanid, sprung from Samar- 

GHAZIPUR DISTRICT has an area of 1,308 sq.mi. I t  forms part kand, reigned in splendour at  Bokhara. Alptagin, originally a 
of the great alluvial plain of the Ganges, which divides it into two Turkish slave, and high in the service of the dynasty, about the 
unequal portions. The northern tract lies between the Gumti and middle of the 10th century, losing the favour of the court, wrested 
the Gogra. whose confluences with the main stream mark its east- Ghazni from its chief (who is styled Abu Bakr Lawik, wali of 
ern and western limits, respectively. The southern tract is much Ghazni), and established himself there. His government was 
smaller. enclosed between the Karamnasa and the great river itself. recognized from Bokhara and held till his death. In  977 another 
Sugar refining is the chief industry. Pop. (19 j ~ )  1,141,2 78. Turk slave, Sabuktagin, who had married the daughter of his 

GHAZNI, a famous city in ,4fghanistan, the seat of an exten- master Alptagin, obtained rule in Ghazni. H e  made himself lord 
sive empire under two mediaeval dynasties, and interesting in the of nearly all the present territory of Afghanistan and of the Pun- 
modern history of India. Ghazni stands on the high tableland jab. In 997 Mahmud, son of Sabuktagin, succeeded to the govern- 
of central Afghanistan. in 68" 18' E., 33" 44' N.. at a height ment, and with his name Ghazni and the Ghaznevid dynasty have 
of 7 .283  It.. and on the direct road between Kandahar and become perpetually associated. Issuing forth year after year 
Kabul, 2 2 1  mi. by road N.E. from the former and 92 mi. S.\IT. from that capital, Mahmud (q .v . )  carried fully 17 expeditions 



of devastation through northern India and Gujarat, as well as 
others to the north and west. The wealth brought back to Ghazni 
was enormous, and contemporary historians give glowing descrip- 
tions'of the magnificence of the capital as well as of the con- 
queror's munificent support of literature. Mahmud died in 1030, 
and some 14 kings of his house came after him; but though there 
was some revival of importance under Ibrahim (1059-99), the 
empire never reached anything like the same splendour and 
power. I t  was overshadowed by the Seljuks of Persia and by the 
rising rivalry of Ghor (q.v.), the hostility of which it had repeat- 
edly provoked. Bahram Shah (1118-j2) put to death Kutbuddin, 
one of the princes of Ghor, called king of the Jibal or hill coun- 
try, who had withdrawn to Ghazni. This prince's brother, Saifud- 
din Sun, came to take vengeance and drove out Bahram. But 
the latter, recapturing the place (1149), paraded Saifuddin and 
his vizier ignominiously about the city and then hanged them on 
the bridge. Ala-uddin of Ghor, younger brother of the two slain 
princes, then gathered a great host and came against Bahram, 
who met him on the Helmund. The Ghori prince, after repeated 
victories, stormed Ghazni and gave it  over to fire and sword. The 
dead kings of the house of Mahmud, except the conqueror himself 
and two others, were torn from their graves and burnt, whilst the 
bodies of the princes of Ghor were solemnly disinterred and car- 
ried to  the distant tombs of their ancestors. I t  seems certain that 
Ghazni never recovered the splendour that perished then (1152). 
Ala-uddin, who from this deed became known in history as Jah6n- 
soz (Burn-all), returned to Ghar, and Bahram reoccupied Ghazni; 
he died in 1157. In  the time of his son Khusru Shah, Ghazni was 
taken by the Turkish tribes called Ghuzz (generally believed to 
have been what are now called Turkomans). The king fled to  
Lahore, and the dynasty ended with his son. In 1173 the Ghuzz 
were expelled by Ghiyasuddin, sultan of Ghor (nephew of Ala- 
uddin Jahansoz), who made Ghazni over to his brother Muiz- 
uddin. This famous prince, whom the later historians call hfo- 
hammed Ghori, shortly afterwards ( I  I 74-75) invaded India, 
taking Multan and Uchh. This was the first of many successive 
inroads on western and northern India, in one of which Lahore 
was wrested from Khusru Malik, the last of Mahmud's house, 
who died a captive in the hills of Ghor. I n  1192, the king of 
Ajmere being defeated and slain near Thanewar, the whole coun- 
try from the Himalayas to Ajmere became subject to  the Ghori 
king of Ghazni. On the death of his brother Ghiyasuddin, with 
whose power he had been constantly associated and of whose con- 
quests he had been the chief instrument, Muizuddin became sole 
sovereign over Ghor and Ghazni, and the latter place was then 
again for a brief period the seat of an empire nearly as extensive 
as that of Mahmud the son of Sabuktagin. Muizuddin crossed 
the Indus once more to put down a rebellion of the Khokhars in 
the Punjab, and on his way back was murdered by a band of 
them, or, as some say, by one of the Mulahidah or Assassins. The 
slave lieutenants of Muizuddin carried on the conquest of India, 
and as the rapidly succeeding events relieved their dependence 
on any master they established a t  Delhi that monarchy of which 
the shadow was still surviving in 1857. The death of Muizuddin 
was followed by struggle and anarchy, ending for a time in the 
annexation of Ghazni to the empire of Khwarizm by Mohammed 
Shah, who conferred it on his famous son, Jelaluddin, and Ghazni 
became the headquarters of the latter. After Jenghiz Khan had 
extinguished the power of his family in Turkestan, Jelaluddin de- 
feated the army sent against him by the Mongol at Parwan, north 
of Kabul. Jenghiz then advanced and drove Jelalhddin across the 
Indus, after which he sent Ogdai, his son, to besiege Ghazni. 
Henceforward Ghazni is much less prominent in Asiatic history. I t  
continued subject to the Mongols, sometimes to the house of 
Hulagu in Persia, and sometimes to that of Jagatai in Turkestan. 

Ibn Batuta ( c .  1332) says the greater part of the city was in 
ruins, and only a small part continued to be a town. Timur seems 
never to have visited Ghazni, but we find him in 1401 bestowing 
the government of Kabul, Kandahar, and Ghazni on Pir Moham- 
med, the son of his son Jahangir. At the end of the century it  
was still in the hands of a descendant of Timur, Ulugh Beg Mirza, 
who was king of Kabul and Ghazni. The illustrious nephew of 

this prince, Baber, got peaceful possession of both cities in  1504, 
and has left notes on both in his own inimitable Memoirs. " It 
is," he says, "but a poor mean place, and I have always won- 
dered how its princes, who possessed also Hindustan and Khor- 
asan, could have chosen such a wretched country for the seat of 
their government, in preference to  Khorasan." H e  commends 
the fruit of its gardens, which still contribute largely t o  the mar- 
kets of Kabul. Ghazni remained in the hands of Baber's descend- 
ants, reigning a t  Delhi and Agra, till the invasion of Nadir Shah 
( I  738), and became after Nadir's death a part of the new kingdom 
of the Afghans under Ahmad Shah Durani. The  historical name 
of Ghazni was brought back from the dead, as  i t  were, by  the 
news of its capture by the British army under Sir John Keane, 
July 23, 1839, a t  the cost of 182 killed and wounded. Two years 
and a half later the Afghan outbreak against the British occupa- 
tion found Ghazni garrisoned by a Bengal regiment of sepoys, 
but neither repaired nor provisioned. They held out under great 
hardships from Dec. 16, 1841, to Mar. 6, 1842, when they sur- 
rendered. I n  the autumn of the same year General Nott,  advanc- 
ing from Kandahar upon Kabul, reoccupied Ghazni, destroyed the 
defences of the castle and part of the town, and carried away the 
famous gates of Somnath ( q . ~ . ) .  

GHEE, clarified butter used in India (Hindu, ghi). The  best 
is prepared from butter of the milk of cows, the less esteemed 
from that of buffaloes. The butter is melted over a slow fire and 
set aside to  cool; the thick, opaque, whitish, and more fluid por- 
tion, or ghee, representing the greater bulk of the butter, is then 
removed. The less liquid residue, mixed with ground-nut oil, is 
sold as an inferior kind of ghee. I t  may be obtained also by boil- 
ing butter over a clear fire, skimming it  the while, and, when all 
the water has evaporated, straining it  through a cloth. Ghee 
which is rancid or tainted, as is often that of the Indian bazaars, 
is said t o  be rendered sweet by boiling with leaves of the Morimgu 
pterygosperma or horse-radish tree. 

I n  India, ghee is one of the commonest articles of diet, and 
indeed enters into the composition of everything eaten by the 
Brahmans. I t  is also extensively used in Indian religious cere- 
monies, being offered as a sacrifice to  idols, which are a t  times 
bathed in it. Sanskrit treatises on therapeutics describe ghee as  
cooling, emollient, and stomachic, as capable of increasing the 
mental powers, and of improving the voice and personal appear- 
ance, and as useful in eye-diseases, tympanitis, painful dyspepsia, 
wounds, ulcers, and other affections. Old ghee is in special repute 
among the Hindus as  a medicinal agent, and its efficacy as an 
external application is believed by them t o  increase with its age. 
Ghee more than ten years old, the purina ghn'ta of Sanskrit 
materia medicas, has a strong odour and the colour of lac. Some 
specimens which have been much longer preserved-and "clarified 
butter IOO years old is often heard ofn-have a n  earthy look, and 
are quite dry and hard, and nearly inodorous. Medicated ghee 
is made by warming ordinary ghee t o  remove contained water, 
melting, after the addition of a little turmeric juice, in a metal 
pan a t  a gentle heat, boiling with the prepared drugs till all 
moisture is expelled and straining through a cloth. 

GHEEL or GEEL, a town of Belgium, about 30 mi. E. of Ant- 
werp and in the same province. 

The population in 19 j5 was estimated to be 24,829. The legend 
reads that in the year 600 Dymphna, an Irish princess, was ex- 
ecuted there by her father; in consequence of certain miracles she 
was canonized and made patron saint of the insane. 

The old Gothic church was dedicated to her, and in the choir 
was placed her shrine. with fine panel paintings by, probably, 
a contemporary of Hans Memlinc. A colony of the insane was 
established in farms and houses round the little place within a 
circumference of 30 mi. and is said to have existed since the 
13th century. 

This area was divided into four sections, each having a doctor 
and a superintendent attached to it. 

GHENT (GENT, Fr  Gand), the capital of East Flanders, Belg., 
stands at  the junction of the Lys and the Scheldt. The estimated 
population of the city proper has  162,997 in 195j ;  its area is 14.6 
sq.mi. Including the three chief suburbs of Ledeberg, Gent- 



brugge and St .  Amandsberg. the population \\.as 218.210 and the 
total area ro sq.mi. Ghent has retained more traces of its past than 
any other Belgian town, Among the old buildings grouped together 
a t  its centre is the Gothic cathedral o i  St. Bavon. begun in the iz th  
century and finished in I j j I .  \\.hen the tower (\a62 i t . )  was com- 

T H RE E O F  G H E N T ' S  MOST F A M O U S  TOWERS:  L E F T ,  ST. N I C H O L A S  CHURCH.  
1 3 T H  C E N T U R Y :  C E N T R E .  T H E  BELFRY.  C O M P L E T E D  I N  T H E  1 4 T H  CENTURY,  

E N T I R E L Y  R E B U I L T  I N  T H E  EARLY 2 0 T H  C E N T U R Y :  R I G H T .  CATHEDRAL O F  
S T .  B A V O N .  C O M P L E T E D  I N  T H E  1 6 T H  C E N T U R Y  

pleted. I t  contains. among many famous works of ar t ,  the great 
polyptich altarpiece "The Adoration of the Lamb" by Hubert and 
Jan van Eyck. The  original 1 2  panels, which had been dispersed 
since 1816. TTere eventually brought together again under the 
treaty of Versailles in 1920. The picture was removed by the 
Germans in iVorld War  11 but restored in 1945. Other old 
churches include St. Sicholas (13th century).  St. Jacques (12th- 
14th centuries). S t .  Michel ( I  jth-17th centuries), and St. Pierre, 
a t  one time the oratory of the abbey of the same name. which is 
also an imposing building. Among other notable abbeys are the 
abbey of St.  Bavon, founded in the 7th century, and the abbey of 
the Byloke. with its splendid 14th-century gable. Ghent is faillous 
for its BCguines. the name given to members of lay sisterhoods 
founded in the I ath century ( see  BBGUINES) who live in enclosed 
districts known as De'gui?zages. One of t.he most attractive of these 
is the Udguinage of Ter  Hoyen, which has entirely preserved its 
original appearance. 

I n  the centre of the city stands the Belfry (14th century),  a mas- 
sive. rectangular construction some 300 f t .  high. I t s  bell tower, 
frequently altered in the course of centuries and entirely rebuilt 

1912-13, is surmounted by a gilded copper dragon. forged in 
Ghent in 137;. The  carillon (mid-17th century'). one of the most 
important in the country, is c ~ m p o s e d  of j z  bells. The town hall 
comprises tn-o buildings of different styles, the diversity of n-hich 
i i  a reflection of the diversity which once reigned in the administra- 
rive and judiciary organization of the city:  the Schepenhuis van 
de Keure ( an  alderman's house). which faces north,  \\.\.as built be- 
tneen I j18 and I j 3  j and is a magnificent example of Flamboyant 
Gothic; the Schepenhuis van Ghedeele (also an  alderman's house), 
which faces east. was completed in 1620 in Renaissance style. 
The interior of the town hall is no less imposing, with its splendid 
Gothic staircase and its vast chapel. S o t  far away is the castle of 
the counts of Flanders. which was built in 1 i80 by Philip of Xlsace, 
count of Flanders. in order to humble the troublesome towns- 
people. Restored a t  the beginning of the 20th century, this war- 
like structure with its great keep and circular walls stands in 
striking contrast to the buildings that surround it. Other historical 
buildings include the Cloth hall (14th century).  the Vleeshuis 
irneat hall. I j th  century).  and the castle of Gerard the Devil, 
built in the 13th century. which now houses state archives. Ghent 
is also well-known for its large public squares and market places, 
of ~vhich the principal one is the 1-rydagmarkt (Friday market) ,  
the centre of the life of the medieval city. Of Ghent's many public 
parks the two chief ones are the Parc de la Citadelle (5; ac.)  and 
the Parc :llbert (22 ac . ) ,  both in the southern quarter of the t o ~ ~ n .  
By the Parc de la Citadelle stands one of the city's numerous mu-  
seums, the hluseum of Fine Arts. I t  contains tn.o famous paint- 
ings by Jerom Bosch. "Christ Carrying the Cross" and "'The 
Penitence of St. Jerome." The hIuseum of Archaeology, housed 
in the abbey of the Byloke. and the Lapidarl- museum. in the ruins 
of the abbey of St.  Bavon. both have important municipal collec- 
tions. Ghent possesses a university. founded in 1816 by U'illiam I. 
and also an agricultural college. The university library. ~ ~ h i c h  
has been contained in a new building since 1941. has a very big 
collection of buoks and manuscripts. The city of Ghent is also 
the seat of a bishop. 

Ghent is a road and rail junction, and is connected to the mouth 
of the Scheldt by the Terneuzen canal (built in 1822-29). thus 
giving it direct access to the North sea. The seaport. which lies 
north of the city on the canal. is the basis of its industrial activity, 
and in the 19 jos extensive alterations were being made to the canal 
and its lock, in order to make the port accessible to the largest ves- 
sels. S e a r  the city, and particularly toward the east. there is a 
vast hurticultural region where azaleas, palms. orchids. begonias 
and many other plants are grown, and every five years a great 
flovier show, the "Floralies." is held, attracting visitors from all 
over the world. Ghent's principle industries are textiles (cotton 
and linen). me ta l lu r~v .  includine the making of machines. and / ,  ,>a " " 

chemicals. The  making of paper is the chief of the secondary in- 
dustries. The city is also a centre of commerce and banking. 

History.-Ghent was with Bruges and Ypres one of the chief 
towns of the county of Flanders. I t  owes its origin to the eco- 
nomic developments which took place in Flanders in the 10th 
century, and the city itself sprang up  on the banks of the Lys,  
under the protection of the castle which the counts of Flanders had 
built nearby. The  growth of Ghent in the i 2th century was rapid, 
and by the 13th century it was one of the largest towns in northern 
Europe. I ts  astonishing prosperity was due largely to the cloth 
industry. Ghent cloths. which \yere luxury products made from 
English wool, were famous all over the known world up to the 
I j th  century. The city's wealth gave i t  great political power, 
which it defended fiercely. I t  also had considerable privileges and 
was autonomist and republican. which aroused the hostility of the 
counts of Flanders and often led to open conflict. At the beginning 
of the Hundred Years' iVar. Louis de Nevers, count of Flanders, 
remained a faithful vassal to the king of France. whereas the city, 
fearing that the wool trade would suffer unless it continued to 
be friendly to England, ranged itself on the side of Edward I11 
under the energetic leadership of Jacob van Artevelde. I n  Jan. 
1340, Edward I11 was given public acknowledgment as king of 
France in the Vrjidagmarkt. I n  March, the same year. John of 
Gaunt, duke of Lancaster, was born in the abbey of St .  Bavon. 



GHERARDESCA-GHETTO 
The end of the 14th century saw a terrible insurrection against pied Ghent from &fay 1940 until its liberation by Allied forces 
another count of Flanders. Louis de Male. In the following cen- in 194j. 
tury the policy of the dukes of Burgundy provoked fresh uprisings. Famous men born in Ghent include Lambert Quetelet ( q . ~ ) ,  
The army of Ghent was massacred by Philip the Good at Gavkre the astronomer, meteorologist and statistician, and Maurice Mae- 
in 1453, and the city was unsuccessfully besieged in 1488. In 1539 terlinck ( q . ~ . ) ,  the dramatist and poet. 

BIBLIOGRAPHY.-\:. Fris. Biblioerabhie de l'histoire de Gand.  2 vol. 

B Y  C O U R T E S Y  O F  T H E  T O U R l S T  O F F I C E  O F  T H E  C I T Y  O F  O H E N T  

G U I L D  HOUSES O N  T H E  Q U A I  A U X  H E R B E S .  T H E  O L D  PORT O F  G H E N T .  
T H E  HOUSE ON T H E  LEFT D A T E S  FROM ABOUT 1200, T H E  O T H E R S  FROM 
T H E  LATE 1 7 T H  C E N T U R Y  

the people of Ghent rose in revolt against the emperor Charles V 
(who ~vas  born in the city in I ~ O O )  as a protest against the crip- 
pling taxes they were forced to pay. This rebellion was sternly 
repressed. Ghent was stripped of its privileges. and the emperor 
imposed a new constitution which practically ended its communal 
autonomy, together with its social and economic structure, which 
had been largely democratic. In the 16th century, too. the cloth 
industry disappeared. unable to compete with the English cloth 
trade. During the second half of the century Ghent came into 
prominence again at the time of the religious troubles and the 
uprisings against Philip I1 of Spain. Ii'ithin its walls was signed 
the famous Pacification of Ghent in Nov. 1576 (see NETHER- 
LASDS). From I j j j  to I 584 the city was under Calvinist domina- 
tion. Ghent continued to decline in importance despite the linen 
trade which began in the 17th century. However, at the beginning 
of the 19th century cotton spinning was begun there and in 182 j 
a port was constructed. Since then Ghent has become the centre 
of the Belgian textiles industry. During Korld War I. Ghent 
was under German occupation from Oct. 9; 1914. until Armistice 
day. S o v .  11. 1918. The western part was damaged in the final 
operations. During World War 11, German troops again occu- 

(Ghent, 1907-21)) Histoire de  and; and ed. (Ghent, 1930) ; 'Ef vin 
Werveke, Gand,  esquisse d'histoire sociale (Brussels, 1946)  ; Y. Dhondt 
and P. de Keyser, Gent (Les  Monuments )  (Antwerp, 1947);  M .  E. 
Dumont, Gent,  een stedenaardrijkskundige studie, 2 vol. (Bruges, 
19j1) .  (M. E. DT.; H. Xi.) 

GHERARDESCA, UGOLINO DELLA (c .  I 2 20-1 28y), 
count of Donoratico. was the head of the powerful family of 
Gherardesca, the chief Ghibelline house of Pisa. H e  allied himself 
by marriage with the Visconti, leaders of the Guelph faction in the 
city. For his share in the defeat of the Pisans by the Genoese at  
the battle of Meloria (1284) see MELORIA and PISA: History. .He 
was accused of treachery: and increased his own unpopularity by 
ceding castles to Florence and Lucca, and by his hesitation to 
make peace with Genoa, lest the return of the Pisan prisoners, 
including the leading Ghibellines, should diminish his power. Civil 
war broke out in Pisa in 1288, stirred up by Gherardesca's rival 
the archbishop Ruggieri, who captured the count, his two sons, 
Gaddo and Uguccione, and his grandsons, and starved them to 
death in the Muda, a tower belonging to the Gualandi family. 
Dante. in a terrible but magnificent passage. placed Ugolino and 
Ruggieri in the second ring of the lowest circle of the Inferno.  

GHETTO, formerly the street or quarter of a city in which 
the Jews were compelled to live. The term is now used loosely of 
any locality where they congregate. 

The mediaeval Jewry (Jnriz'erie, Juderia, etc.) was the inev- 
itable social expression of Jewish solidarity and Gentile aversion, 
and did not necessarily have any legal implication. The third 
Lateran Council ( I  I i g ) ,  which prohibited true believers even from 
lodging amongst the infidels. laid the foundations of a stricter 
control, which was sporadically enforced. I t  was not, ho~i-ever, 
reduced to a system until the counter-Reformation, when the bull 
cum nimis absurdurn of Paul IV. (1555) enjoined for the first time 
the consistent enforcement of the mediaeval principles of segrega- 
tion, the Ghetto of Rome being established in the following year. 
The Papal example ultimately prevailed in almost every city of 
Italy; and the name Ghetto, originally found in Venice, was gen- 
erally applied to  the new quarter thus created. I n  Germany, 
where a similar system obtained, the names Judengasse, etc., were 
used instead. In  the Papal territories in France the term Carribre 
(des  Ju i f s )  was employed. In  the rest of Europe the formal insti- 
tution never generally prevailed. Among the most important ex- 
amples of it  in the north were Frankfort and Prague; in the south, 
Avignon, Rome and Venice, where the old buildings may still 
be seen. 

Within their Ghettos the Jews enjoyed a considerable degree of 
autonomy under their own authorities, who were responsible for 
the collection of the oppressive communal taxation. The Jewish 
quarter thus formed to some extent an independent corporation, 
with its own officials, purveyors, guilds, amusements, and courts. 
Economic activity was however restricted by law to money-lend- 
ing and a few more of the meanest occupations. The houses 
tended to be of unusual height, being compelled to extend verti- 
cally since there was no room for them to do so laterally. I n  order 
to prevent exploitation by Gentile landlords (the Jew was for- 
bidden to hold real estate), security of tenure was guarded by an 
extension of the old Jewish principle of Hazakah, or prescriptive 
right. In  Italy this ultimately acquired full legal status as the jus 
gazaga. The Ghettos were enclosed with walls and gates, which 
were kept locked at  night and on certain church festivals; e.g., 
from Thursday to Saturday in Holy Week. Outside, and some- 
times inside as well, a badge or hat of distinctive colour had to be 
worn. The French Revolution temporarily swept away the infa- 
mous system, though it was widely restored in the reaction that 
followed. I t  was abolished however for good by the liberal move- 
ments of the 19th century, the last vestige disappearing with the 
capture of Rome in 1870. 

See D. Philipson, Old European Jewries (1894)  ; Israel Abrahams, 



GHIBERTI-GHIRLANDAJO 
Jewish Life in the Middle Ages (1896) ; S .  Kahn, article "Ghetto" in 
the Jewish Encyclopedia. 

GHIBERTI, LORENZO (1378-1455), Italian sculptor, 
who executed the second and third pairs of bronze doors of the 
baptistery in Florence, was born in Florence in 1378. Trained as 
a goldsmith under his stepfather, Bartolo di Michele, called 
Bartoluccio, he was active in 1400 as a fresco painter a t  Pesaro, 
whence he returned in the winter of 1400-01 to take part in the 
competition for the second bronze door of the Florentine bap- 
tistery. The seven competitors (who included Filippo Brunel- 
leschi and Jacopo della Quercia) were required to prepare bronze 
trial reliefs of the sacrifice of Isaac. According to Ghiberti's own 
account, "the palm of victory" was unanimously awarded to him 
and in 1403 he received the contract for the bronze door. Work on 
the door occupied him for 21 years and it was set in place in April 
1424. 

Each wing of the door contains ten scenes from the New Testa- 
ment and four reliefs of church fathers and evangelists. The 
scenes, like the trial relief, are set in quadrilobe frames imitated 
from those on the first bronze door by Andrea Pisano and the 
exposed surfaces are gilt. In  the Commentarii Ghiberti expresses 
admiration for the work of a German goldsmith, Gusmin, and the 
style of the trial relief is influenced by French goldsmiths' work. 
The lyrical narrative technique and the fluent rhythms of the 
composition are: however, personal to Ghiberti and recur in the 
earlier reliefs on the bronze door. In the later reliefs, e.g., the 
"Christ Before Pilate" and "Christ Carrying the Cross," use is 
made of more complex and ambitious schemes. 

The success of the door led to the commissioning in 1425 of the 
third bronze door of the baptistery, generally known, from a com- 
ment of Michelangelo, as the "Gate of Paradise." The panels of 
this door were cast by 1437 and the door was completed in June 
14 52. Each wing of the Porta del Paradiso contains five rectangu- 
lar reliefs of scenes from the Old Testament between figurated 
borders containing statuettes in niches and medallions with busts. 
The entire surface of the door is gilt. The change in the shape of 
the relief field between the earlier and later doors made it neces- 
sary to include in the latter a number of separate incidents in each 
relief, and this in turn involved compositional and spatial problems 
not present in the earlier door. Especially in the beautiful scene 
of the "Story of Isaac" these were solved by Ghiberti with remark- 
able success. The poetic rendering of landscape throughout the 
reliefs is also notable. Before executing the "Gate of Paradise" 
Ghiberti produced for the baptismal font a t  Siena two reliefs of 
the "Baptism of Christ" and "St. John the Baptist Before Herod" 
(commissioned 141 j ,  completed 1427)~ which mark the transition 
from the style of the earlier to thnt of the later bronze door, and 
concurrently with the bronze door he designed the shrine of St. 
Zenobius for the duomo, or cathedral in Florence (commissioned 
1432, completed 1442). Ghiberti revived the classical practice of 
bronze casting on a monumental scale, and for the guild hall of 
Or San Michele cast three bronze statues of St. John the Baptist 
(1412-16j, St. Matthew (1419-22) and St. Stephen (1425-28). 
H e  also designed a number of staine

d

-glass windows for the cathe- 
dral in Florence and has been credited with many terra cotta 
sculptures. 

H e  died at  Florence on Dec. I ,  1455. 
Ghiberti's Commentarii are a document of major importance for 

the study of Italian art. The first of the three commentaries 
gives an account of ancient art (based in the main on Pliny) ; the 
second describes the course of Italian art from the late 13th 
century to Ghiberti's own time, and includes the sculptor's auto- 
biography; and the third deals with optics and art theory. 

BIBLIOGRAPHY.-R. Krautheimer, Lorenzo Ghiberti (19j6)  ; J .  von 
Schlosser, Lorenzo Ghibertis Denkwiirdigkeiten (1910) ; J .  von Schlos- 
ser, Leben und Meinungen des Florentinischen Bildners Lorenzo 
Ghiberti (1941). (J .  W .  P.-H.) 

GHICA (GHIKA or GHYKA) a family which played a great 
part in the modern development of Rumania, many of its members 
being princes of Moldavia and Walachia. According to Rumanian 
historians the Ghicas were of humble origin, and came from Kiupru 
in Albania. 

I .  GEORGE (c .  1600--1664), the founder of the family, is said 
to have been a playmate of Kiipruli Aga, the famous vizier, who 
recognized George while he was selling melons in the streets 
of Constantinople, and helped him on to high positions. George 
became prince of Moldavia in 1658 and prince of Walachia in 
1659-60. He moved the capital from Tirgovishtea to Bucharest. 
From him are derived branches of the family which became so 
conspicuous in the history of Moldavia and Walachia. 

2. The Walachian branch starts afresh from the great ban 
DEMETRIUS or DUMITRU GHICA (1718-1803), who was twice 
married and had 14 children. One of these, Gregory, prince 
of Walachia 1822-28, starts a new era of civilization, by break- 
ing with the traditions of the Phanariot (Greek) period and 
assisting in the development of a truly national Rumanian 
literature. His brother, Prince Alexander Ghica, appointed 
jointly by Turkey and Russia (1834-42) as hospodar of Wa- 
lachia, died in 1862. Under him the so-called rBglement orga- 
nique had been promulgated; an attempt was made to codify the 
laws in conformity with the institutions of the country and 
to secure better administration of justice. Prince Demetrius 
Ghica, who died as president of the Rumanian senate in 1897, 
was the son of the Walachian prince Gregory. 

3. MICHAEL (1794-1850) was the father of ELENA (1827- 
r888), a well-known novelist, who wrote under the name of Dora 
d'Istria. She married a Russian prince, Koltsov Mazalskiy, in 
1849, but the marriage was unhappy, and in 1855 she left St. 
Petersburg for Florence, where she died in 1888. There she pub- 
lished works characterized by lightness of touch and brilliance of 
description, such as PBlerinage au tombeau de Dante, La Vie 
monastique dans les e'glises orientales ( I  844), La Suisse allemande, 
etc. One of her last works was devoted to the history of her own 
family, Gli Albanesi in Roumenia: Storia dei Principi Ghika nei 
secoli XVII.-XIV. (Florence, r 873). 

4. SCARLAT GHICA (175-1802) was twice prince of Walachia. 
His grandson JOHN (IOAN) GHICA (181 7-1897), a lifelong friend 
of Turkey, was educated in Bucharest and in the West, and 
studied engineering and mathematics in Paris (1837-40) ; return- 
ing to Moldavia he was involved in the conspiracy of 1841, which 
was intended to bring about the union of Walachia and Moldavia 
under one native prince (Michael Sturdza). The conspiracy failed 
and John Ghica became a lecturer on mathematics a t  the uni- 
versity which was founded by Prince Sturdza in Jassy. In  1848 
he joined the party of revolution and in the name of a provisional 
government then established in Bucharest went to Constantinople 
to approach the Turkish government. Whilst there he was ap- 
pointed Bey of Samos (1853-59), where he extirpated piracy. 
In 1859 after the union of Moldavia and Walachia, Prince Cuza 
induced John Ghica to return. He was the first prime minister 
under Prince (afterwards King) Charles of Hohenzollern. He 
joined the anti-dynastic movement of 1870--71. I n  1881 he was 
appointed Rumanian minister in London and retained office until 
1889. He died on May 7, 1897 in Gherghani. 

GHILZAI, a large and widespread Afghan tribe, who extend 
from Kalat-i-Ghilzai on the S. to the Kabul river on the N., and 
from the Gul Koh range on the W. to the Indian border on the E., 
in many places overflowing these boundaries. They are of the same 
stock as the Isa' Khel and Lodi Pathans. The Ghilzai clans now 
rank collectively as second to none in strength of military and 
commercial enterprise. They are a fine, manly race of people, 
and it is from some of their most influential clans (Suliman Khel, 
Nasir Khel, Kharotis, etc.) that the main body of povinsEah 
merchants is derived. 

See Tribes and Castes o f  the Punjab and North-west Frontier Pro- 
vince, vol. ii. (1911). 

GHIRLANDAJO (GHIRLANDAIO, GRILLANDAJO, originally 
DOMENICO DI TOMMASO BIGORDI) (1449-1494), one of the finest of 
the Florentine painters of frescoes, and master of Michelangelo, 
was born in Florence in 1449. He probably began his career as a 
goldsmith, but was certainly active as a fresco painter by the early 
147os, his earliest works being influenced both by Andrea del 
Castagno and by such ceremonial portrait cycles as the Medici 
chapel frescoes by Benozzo Gozzoli. Three saints at Cercina, 
near Florence, may be his earliest works, but the "Mater Miser- 



GHIRLANDA JO-GHOR 
icordiae" and the "Pieth," with members of the Vespucci family received a commission from the Medici themselves, but only from 
introduced as mourners (Ognissanti. Florence), probably date. their supporters-wealthy but not perhaps highly sensitive. 
from about 1473. They already show his characteristic style in BIBLIOGRAPHY.-G. Vasari, Lives of the most eminent Painters, 
that they have likenesses of the donors introduced rather incon- Sculptors and Architects, vol. iii, Eng. trans. by De Vere (1912)  ; J. A. 

gruously into the sacred scenes, Crowe and G. B. Cavalcaselle, A History of' Painting i n  Italy, iv, ed. by 
L. Douglas (1911) ; J .  Lauts. Domenico Ghirlandajo (1943) ; see also 

which are themselves depicted G. Marchini in Burlington Magazine, vol. g j .  320 ff. (1953) for attribu- 
with a minute realism influenced tions of some figures in Sta. Maria Kovella to Michelangelo. 
by Flemish art.  This may be ( P  J.  MY.) 
seen most clearly in the "St. GHIRLANDAJO, RIDOLFO (1483-1 j61), Florentine 
Jerome," also in Ognissanti, dated painter, was the son of Domenico Ghirlandajo. H e  was born in 
1480, which may even be copied Florence on Jan. 4, 1483, and, since his father died in 1494, he was 
from an original by Jan van brought up by his uncle David and presumably received his first 
Eyck; the contrast between it training from him in the family shop; but G. Vasari. who knew 
and the more sensitive realism of him, says he was a pupil of Fra Bartolommeo, and it is likely that  
the companion "St. Augustine" he ~ v a s  also influenced by F. Granacci and others, in particular 
by Botticelli is very marked and Raphael. The two were close friends when Raphael was in 
clearly reveals the fundamentally Florence bet~veen I jo4 and I jog, and both were in close contact 
pedestrian character of Ghirlan- with Fra Bartolommeo, so that all three must have influenced each 
dajo's art. Before that date, he other. Ridolfo, however, did not really live up to his early prom- 
had already painted the scenes ise and he settled down to enjoy his Florentine fame: producing 
from the life of Sta. Fina (San much decorative work and going into local politics. He  and his 
Gimignano. Pieve; almost cer- assistants arranged the decorations for such ceremonial occasions 
tainly 147 j) , and he had begun to ,,,,,,,, as the entry of Pope Leo X ( I  515) or of the Emperor Charles V 
use assistants, a practice he was ..o,, M A N  H I S  G R A N D S O N . l  ( I  536). He also painted many religious pictures and many excel- 
to carry to great lengths. In  147 j BY G H I R L A N D A J O .  I N  T H E  L O U V R E ,  lent portraits, his earliest datable work being either the "Madonna 
he was also working in the Vati- P A R I S  and Saints!' ( I  jog ; Accademia, Florence). which is reasonably 
can, but the first surviving fresco attributed to him, or the "Coronation of the Virgin" ( I  504; 
there is one of the two which formed part of the scenes from the Louvre museum, Paris). Other works by him are in London, 
lives of Christ and Moses, commissioned from several ~ a i n t e r s  by New York, Philadelphia (Johnson collection) and several museums 
Pope Sixtus IV for his Sistine chapel; there is a contract of Oct. and churches in Florence. Ridolfo died in Florence on Jan. 6, 
27. 1481. The important fresco is the "Calling of the First Apos- I 561. 
tles," which is chiefly noteworthy as being stylistically old-fash- See G. Vasari, Lives of the most  eminent Painters, Sculptors and 
ioned in its reminiscences of Masaccio and as having many portraits Architects, vol. viii, Eng. trans. by De Vere ( 1 ~ 1 4 )  ; C. Gamba in 
of members of the Florentine colony in Rome. Dedalo, ix (1929) 11, 463 f f .  and 544 ff .  ( P  J. MY.) 

On his return to Florence. Ghirlandajo began in 1482 to paint GHOR or GHUR, a medieval kingdom lying to the southeast 
the "Roman Heroes" in the Sala dei Gigli of the Palazzo Vecchio. of Herat in the western part of modern Afghanistan. 
Many details from classical antiquity occur in his later works, Ghor is mentioned in the Shahnama of Firdousi (A.D. 1010) 
and it is clear that he had spent much time in Rome in the study and in the Arab geographies of that time; but the people and 
of the remains (a sketchbook in the Escurial, Madrid, is attributed princes of Ghor first became known to us in connection with the 
to his workshop and contains numerous drawings of the antiqui- Ghaznevid dynasty, and the early medieval histories of Ghor 
ties). During the last years of his life he and his helpers pro- and Ghazni are so intertwined that nothing need be added to what 
duced two major fresco cycles and a large number of altarpieces, will be found under GHAZNI ( q . ~ . ) .  
but for all his panel paintings he remained faithful to the old- About A.D. 1100 one of the princely families of Ghor, deriving 
fashioned tempera technique and never painted in oil himself. the appellation of Shansabi, or Shansabaniah, from a certain an- 

The frescoes and altarpiece in the Sassetti chapel. SS. Triniti, cestor Shansab. of local fame. acquired predominance in all the 
were painted between about 1482 and 1485 for Francesco Sassetti. country; and hlalik 'lzz ud-Din al-Husain of this family was 
an agent of the Medici bank. The ceiling has representations of known afterx~ard as "the Father of Kings," from the honour to  
the four sibyls and the walls are devoted to scenes from the life which several of his seven sons rose. Three of these mere: Amir 
of St. Francis. The "Pope Authorizing the Rule of the Franciscan Kutb ud-Din Mohammed, called the lord of the Jibal or mountains, 
Order" contains a large number of portraits of the Medici, the and Sultan Saif ud-Din Suri, for a brief period master of Ghazni 
Sassetti and other dependents of the Medici, and there can be lit- (both of whom were put to death by Bahram the Ghaznevid), 
tle doubt that these were intended to show Francesco Sassetti's and Sultan Ala ud-Din Jahansuz. who wreaked vengeance upon 
close ties with the ruling family. The decoration was completed by Ghazni and began the conquests which were afterward immensely 
the altarpiece of the "Adoration of the Shepherds." dated 148 j, extended both in India and in the west by his nephews Ghiyas ud- 
and showing a blend of interest in classical antiquity in the treat- Din Mohammed ibn Sam and Mohammed Ghori. For a brief 
ment of the subject, and in contemporary Flemish painting-such period during their rule it was boasted. with no great exaggeration, 
as the Portinari altar by Hugo van der Goes-in its handling and that the public prayer was read in the name of the Ghori from 
detail. the extremity of India to the borders of Babylonia and from the 

On Sept. I ,  1485, Ghirlandajo signed a contract with Giovanni Oxus to the Straits of Hormuz. After the death of Mohammed 
Tornabuoni (also a Medici banker) to decorate the choir of Sta. Ghori the Indian dominion became independent, and the whole 
Maria Sovella with frescoes depicting the lives of the Virgin and kingdom fell to pieces before the power of Rlohammed Shah of 
the Baptist; the fresco of "Zaccharias and the Angel" bears the Khwarizm and his son Jalal ud-Din (c. 1214-1 j ) ,  a polver in its 
date 1490, but the altarpiece ~vas  still incomplete at Ghirlandajo's turn speedily shattered by the Along01 flood. 
death in Florence on Jan. 11. 1494. This cycle was Ghirlandajo's The princes of Ghor experienced, about the middle of the 13th 
major work and for it he employed many assistants, among whom century, a revival of power which endured for 140 years. This 
was very probably the boy Michelangelo, who certainly served a later dynasty bore the name of Kurt or Kbrt. The first of histor- 
short apprenticeship under him. ical prominence was RIalik Shams ud-Din Kurt,  who in 124 j held 

Ghirlandajo's main claim to fame may well lie in his having the lordship of Ghor in some kind of alliance with; or subordination 
taught the technique of fresco painting to Michelangelo. The to, the ?vIungols and in 1238 received from the Great Khan hlangu 
lack of imagination in his works has led to his being ranked well an investiture of all the provinces from nlerv to the Indus, includ- 
below Botticelli, in spite of the great appeal his realistic detail ing by name Seistan, Kabul. Tirah (adjoining the Khyber pass) 
made to the 19th century. I t  may be observed that he never and Afghanistan, which he ruled from Herat. H e  stood well with 



GHOSE-GIAMBONO 
Hulagu and for a long time with his son Abaka, but a t  last incurred graphy). The Modoc war of 1873 saw the immediate disappear- 
the latter's jealousy and was poisoned when on a visit to the court ance of the cult, but it  may still survive, or more probably there 
at  Tabriz (1276). His son Rukn ud-Din Kurt was, however, may survive separate cult-elements which, if re-stimulated and 
invested with the government of Khurasan (1278), but after recombined, would present a very close resemblance to the com- 
some years, mistrusting his Tatar suzerains, he withdre~v into Ghor plex of ideas, beliefs and rites which constitute the Ghost Dance 
and abode in his strong fortress of Khaisar till his death there religion. 
in 1305. The family held on through a succession of eight kings In  1890 changes in the administration with the appointment of 
in all, sometimes submissive to the Mongol, sometimes aiming inexperienced men in charge of the reserves, led to discontent, 
a t  independence. But in 1380 Timur came against Herat and notably among the Sioux of Pine Ridge. Pledges had been broken. 
carried away the king and the treasures of his dl-nasty. A relfolt Messianic ideas of a deliverer who shall restore the world to the 
and massacre of his garrison provoked Timur's vengeance: he put godly and punish the transgressors of his ordinances are found in 
the captive king to death, came against the city a second time Indian thought, and there is a continuity of idea, inspired by, 
and sho~ved it no mercy (1383). Ghor has since been obscure and probably based on, political conditions, between the ideals 
in history. of Pontiac; the Paiute dreamer of 1870 named Ta'vibo; Smo- 

The valleys of the Taimani tribes though narrow are fertile halla, the dreamer of the Columbia region whose oratory, activities 
and.well cultivated, and there are many ~valled villages and forts and personality made him a man of wide influence; the Shaker 
about Parjuman and Zarni in the southeastern districts. The peak teachers Puget and the WOvOka the 
of "chalap ~ ~ l ~ ~ ! ~  is the ~ ~ h . . i - ~ ~ i ~ ~ ~ ,  which is somexvhat more Messiah, the Paiute who is known as Jack Wilson. The new 
than 13,000 f t ,  in height. ~ 1 1  the country now known as ~h~~ teaching-in reality the old teaching-reached the Sioux in 1889 
was mapped during the progress of the Russo-Afghan boundary and took the form of a prophecy of a new world. Even progres- 
delimitation. sive and intelligent Indians held the belief in the close advent of 
BIB~IoCRAPHY.-"TabakBt-i-N~Siri,n trans. by H. G.  Raverty, in a liberator who should restore the Indian race, living and dead, to 

Bibliotheca Indica, "01. 78 (1848 ff.) ; Cambridge History oj India, a regenerated earth where the pristine conditions of life should 
vol. 3 (1928) ; B.  Spuler, Die A140ngoZen in Iran (1939). prevail. Administration of Indian reserves had been adequate; 

GHOSE, LALMOHUN (1849-~909), lawyer, statesman, intelligent, sympathetic and satisfactory in many cases. The 
orator and schorar, was born at Krishnagur, Bengal, on Dec. I 7, prophecy sometimes allowed the white man to share the predicted 
1849. H e  was the second son of Rai Ram Lochun Ghose Bahadur, felicity. The movement took hostile expression among the dis- 
Principal Sadar Amin of the district. Ghose was called to the contented Sioux, whose leaders, Sitting Bull and Red Cloud, were 
bar in England in 1873. and on his return to India began to prac- irreconcilable enemies of the whites. Sitting Bull, a medicine 
tise in the Calcutta High Court. Ghose was honorary secretary man rather than a secular chief, was killed on Dee. 15, 1890. 
and principal speaker of a deputation on Indian administration BY Jan. 16, 1891, the outbreak ended, as a result of the military 
to  the Marquess of Hartington. The result was repeal of the and political operations conducted by Gen. AIiles, who Put the 
Vernacular Press Act Bnd the establishment of a Statutory Indian agencies in charge of military officers k ~ ~ o w n  to and respected by 
Civil Service. the Indians. 

Early in 1880, he returned to India, but two months later the The CX~ost llance begins in the middle of the afternoon or 
Indian Association again sent him to Ellgland to continue their later. h'o musical instrument is used except by individual dancers. 
opposition to Lord Lytton's policy. Returning in November the The Sioux Wore a ''ghost shirt," almost always made of white 
same year, he resumed practice a t  the Bar, and devoted the next cloth, tailored in Indian fashion. NO metal was allowed to be 
two years to various political measures, such as the Vernacular worn. The ghost stick carried by the leader was a staff about 
Press Act, Criminal Procedure Code Amendment Bill, etc. 6 ft. long, with red cloth and red feathers. Other articles used 

In  1883, he again proceeded to England in order to assist in were ~ r r o w s  with bone heads, a bow, a gaming wheel and sticks. 
an appeal of Surendranath Banerjea before the Privy Council. The ground was consecrated. The priests were ordained by the 
From August 1883 to August 1884, he addressed meetings in Lon- conferment of a consecrated feather, either of a crow, the sacred 
don and elsewhere in support of Ripon's policy in the IIbert Bill bird of the Ghost Dance, or of the eagle, sacred in Indian lore, 
and the representation of Indian interests in Parliament. He was given to the candidates by the apostle. The feathers were painted. 
the first Indian to seek election to Parliament; in 1885 and again The dancers were ceremonially painted on the face with elaborate 
in 1886 the Liberals of Deptford invited him to become their designs, in red, yellow, green and blue, suggested in trances, and 
candidate, but on both occasions he was defeated-the second time were thus strengthened in spiritual vision and physical health. 
owing to his support of the Irish Home Rule Bill. H e  returned to All went to bathe-to wash away all evil, spiritual and material. 
India in 1887. Attendance was compulsory, as those who stayed away would be 

I n  1892, he was elected a member of the Bengal Legislative turned to stone or punished. Songs, adapted to the simple dance 
Council from which he retired in 1895. In 1903, he was elected step, were carefully rehearsed. Participants fell into trances and 
president of the Indian National Congress a t  Madras and f o r  some on regaining consciousness narrated their visions. The general 
years took an important part in its deliberations. Ghose's last ps~chology of the dance as an element in religious and social 
tical speech was delivered as chairman of a public meeting called life, and as it functions in the lives of primitive people, forms a 
in 1906 at  Calcutta to  protest against Lord Curzon's partition of topic of importance as, in general, sexual display takes place and 
Bengal. Ill-health prevented him from taking any further selection is encouraged-a feature sternly and S U C C ~ S S ~ U ~ ~ ~  re- 
part in political work, and he died at  Calcutta on Sept. 18, 1909, pressed in the Ghost Dance, in which the whole attention of the 

Ghose was a thorough Constitutionalist and the whole spirit of performers, the whole ~ ~ ~ m ~ n i t y ,  was successfully concentrated 
his utterances was loyal to the British Government. H e  was the upon the Purpose of the dance and upon the message of salvation 
greatest orator of his time in India. As a member of the Bar he which it conveyed. 
was rather an advocate than a lawyer, and commanded the fullest B I B L I ~ C R A P H Y . - J ~ ~ ~ ~  Money, The Ghost Dance Religion (14th 
respect of Bench and Bar alike. Annual Report, Bureau of Ethnology, pt. z ,  1896) ; A. L. Kroeber, "A 

Ghost Dance in California" (Journal of  American Folklore, 1904, 17, B I B L 1 o ~ ~ * ~ ~ ~ . A p e e c h e s  o f  LazmOIzun chose, Parts I.-II., edited p, 32-35), and ~ ~ ~ d b ~ ~ k  o f  the Indians of  California (Bulletin 78, by A. Banerjea, 1883-84. (H. Bureau of American Ethnology, 1925) ; Leslie Spier, The Ghost Dance 
GHOST DANCE. I n  1870 there started among the Paiute of 1870 among the Klanzath Oregon (University of Washington pub- 

(Paviotso) of Western Nevada a new faith-the Ghost Dance lications in Anthropolow, vol. ii. No. z ,  1927). - .  
;eligion-&hich in most cases spread rapidly because of the GIAMBONO- (l'?.I;CHELE DI TADDEO BONO), Italian painter 
wide feeling, founded on solid fact, that the westward movement arid mosaicist, was active in Venice from 1420 to 1462. He was a 
of white culture was destined to destroy the native culture. In representative of the old Gothic tradition in Venice, but was much 
some cases "the new cult was encouraged by the chiefs as a intluenced by Gentile da Fabriarlo and Pisanello and the new 
check to the rival powers of the Shamans" (Spier, see biblio- International Gothic introduced by them into Italy. Among the 



GIANNINI- 
few signed works by him are a large polyptych in the Accademia, 
Venice, a "Madonna" in the Galleria Nazionale, Rome, and the 
mosaics of the Mascoli chapel in St. Mark's a t  Venice, begun 
in 1444. The mosaics a t  St. Mark's represent an attempt to intro- 
duce three-dimensional representation in a technique that was dom- 
inated by the two-dimensional Byzantine tradition, but it is not 
certain that the architectural settings are his. Other works in- 
clude a copy, of 1447 (in the Accademia), of an altarpiece by 
Antonio Vivarini in S. Pantaleone, Venice, and an altarpiece of I441 
in San Daniele del Friuli, near Udine. The National gallery, 
London, and the Metropolitan museum, New York, are among 
those possessing works attributed to him. 

See E.  Sandberg-Vavala in Journal o f  the Warburg and Courtauld 
Institutes, 20 ff. (1947). ( P  J. MY.) 

GIANNINI, AMADEO PETER (1870-1949), U.S. banker, 
was born May 6, 1870, a t  San Jose, Calif., the son of an Italian 
immigrant. He left school at  the age of 13 to work in the fruit 
and vegetable business and later entered the banking business 
when he took his father-in-law's seat on the board of the Columbus 
Savings and Loan society in San Francisco. In 1904 he founded 
the Bank of Italy in that city, the bulk of his business stemming 
from small businessmen. After the San Francisco earthquake of 
1906, he salvaged the gold and securities from his bank and be- 
gan making loans for the rebuilding of the city. He began to buy 
small banks, making them branches of his Bank of Italy, and in 
1919 he founded the Bancitaly corporation, which was succeeded 
in 1928 by the Transamerica corporation, a holding company for 
his financial interests. In  1930 the banks were consolidated into 
the Bank of America National Trust and Savings association, 
which by 1948 had become the largest bank in the U.S., with 517 
branches and assets of more than $6,ooo,ooo,ooo. Giannini died 
June 3, 1949, a t  San Mateo, Calif. 

GIANNONE, PIETRO (1676-1748), Italian historian, who 
opposed the papal interference in Naples, was born at Ischi- 
teila, Capitanata, May 7, 1676. He graduated in law (Naples, 
16983, became interested in the New Learning and wrote the 
Istovia civile del Regrzo di ~Vapoli (rjz3)-a polemical survey of 
Neapolitan history in which he espoused the side of the civil power 
in its conflicts with the Roman Catholic hierarchy. As a result of 
this the-Istoria was placed on the Index and Giannone excommuni- 
cated. In Vienna, where until 1734 he received a pension from 
Charles VI, Giannone prepared his most important work, I1 
Triregno, ossia del regno del cielo, della terra, e del papa, (3 vol., 
ed. by A. Parente, 1940) On the transfer of the Neapolitan crown 
to Charles of Bourbon, Giannone left Vienna for Venice. Unhap- 
pily there arose a suspicion that his views on maritime law were not 
favourable to the pretensions of the Republic, and this, together 
with clerical intrigues, caused him finally to seek refuge in Geneva 
(173 5) .  But while visiting a village in Piedmont, he was kid- 
napped by agents of the Sardinian government and taken to the 
castle of hliolans (1736). There he wrote his Autobiografia (ed. 
by F. Nicolini, ~ g o j ) .  Giannone was incarcerated for the last 12 

years of his life in the fortresses of Ceva and of Turin, where 
he died March 17, 1748. 

BIBLIOGRAPHY.-F. Niccolini, Gli scritti e la Jortuna di P. Giannone 
(1914)  and Le teorie politiche di P. Giannone (1915) ; C.  Caristia, P. 
Giannone giureconsulto e politico (1947) ; L. Marini, P. Giannone e il 
giannonismo a Napoli nel Settecento (1950).  (D. M. WE.) 

GIANT. In classic mythology the word meant beings more 
or less manlike, but monstrous in size and strength, like the Titans 
and the Giants sung by Hesiod in the Tlzeogony, who can heap 
up mountains to scale the sky and war beside or against the gods. 
(O.E. geant through Fr. giant by assimilation from gigantem, acc. 
of Lat. gigas.) But there also appear in the legends of giants 
some ni th historic significance. The idea that the giants mere 
earthborn or indigenous races was familiar to the ancient Greeks 
(see JVelcker, Grzechische Gotterlehre, i, 787)  The Bible records 
the traditions of the Israelites of fighting in Palestine with tall 
races of the land such as the Anakim (Kumb. xiii, 33; Deut. ii, 
10; iii; I Sam. xvii, 4) .  I n  Homer "the Cyclops and the wild 
tribes of the Giants" seem dim traditions of pre-Hellenic bar- 
barians, godless, cannibal, skin-clad, hurling huge stones in 

their rude warfare. Giant legends of this class are common in 
Europe and Asia. In  early times it was usual for cities to have 
their legends of giants. Thus London had Gog and Magog. whose 
effigies (14 ft. high) stand in the Guildhall (see GOG) ; Ant- 
werp had hntigonus, 40 ft. high; Douai had Gayant. 2 2  ft .  high; 
etc. I t  was a common opinion that the human race had itself de- 
generated, the men of primeval ages having been of far  greater 
stature and strength. Yet so far as can be judged from actual 
remains, it does not appear that giants, in the proper sense, ever 
existed, or that the men of ancient time were on the whole taller 
than those now living. I t  is now usual to apply the word giant 
merely to unusually tall men and women. In  every race of man 
the great mass of individuals do not depart far from a certain mean 
or average height, while the very tall or very short men become 
less and less numerous as they depart from the mean standard, 
till the utmost divergence is reached in a very few giants and a 
very few dwarfs. See also GIGANTICISM; REPHAIM. 

See P .  Lohmann, .4rchaologisches von en-nebi Samwil: Zeitschr. 
(1904) ; E. J Wood,  Giants and Dwarfs  (1860).  

GIANT ORDER: see ORDER. 
GIANT'S CAUSEWAY, a promontory of columnar basalt, 

on the northern coast of County Antrim, N. Ire., lying between 
Portrush and Ballycastle. Local folklore ascribes its forma- 
tion to a race of giants who built it as a roadway to Staffa (q.v.), 
\\here a similar structure occurs. The prismatic forms were 
caused by the rapid cooling of the lava flows where they entered 
the sea. The pillars composing the Giant's causeway are mostly 
irregular hexagons. In  diameter they vary from I j to 20 in., and 
some are 20 ft. in height. The great causeway is in some places 
nearly 40 it .  wide and is highest a t  its narrowest part. I t  extends 
outward into a platform and for nearly IOO yd. is above water. 
Other cliffs to the east exhibit similar columns. The most'remark- 
able of the cliffs is the Pleaskin, the upper pillars of nhich are 
60 ft. high; beneath these is a mass of coarse black amygdaloidal 
rock, of the same thickness, underlain by a second range of basaltic 
pillars, from 40 to jo ft. high 

GIANT'S KETTLE (GIANT'S CAULDROX), a glacial pot- 
hole, i e., a deep cylindrical hole in solid rock drilled out by ed- 
dying currents of water of subglacial streams, bearing stones, 
gravel and other detrital matter. The size varies from a few 
inches to several feet in depth and diameter and upon the retreat 
of the ice, the hole frequently contains the sand. gravel or 
boulders ahich have assisted in its formation. Good examples 
occur in the Alps (Lucerne), Germany, Xorway and U.S. 
These must not be confused with true potholes which occur in 
river beds and at  the base of sea cliffs. 

GIAOUR, a \vord used by the Turks to describe all who are 
not Moslems, especially Christians. The word, first employed 
as a term of contempt, has become so general that in most cases 
no insult is intended in its use. I t  is a Turkish adaptation of the 
Persian gaur. 

GIARDINO, GAETANO (1864-193 j ) ,  Italian soldier, was 
born at  Montemagno, Italy, on Jan. 24, 1864. H e  joined the 
army in 1882 and saw service in Eritrea (1889-94) and in Tripoli 
I I I - )  On Italy's intervention in IVorld K a r  I he was ap- 
pointed chief of staff to the and army and was promoted brigadier 
general in Aug. 191 j. In  June 1916, he was given command of 
the 48th brigade and played an Important part in the attack on 
Gorizia. In June 191 7, he was promoted lieutenant general, but a 
few days later was chosen minister of war and made a senator. 
H e  held office until after Caporetto, when he was appointed 
assistant chief of staff to the new commander in chief, Gen. Diaz. 
In April, 1918, he was given the command of the 4th army in the 
Grappa sector. At the battle of Vittorio Veneto (Oct. 24-9ov. 3, 
1918) he delivered a general attack on the Austrian lines and 
after a hard struggle forced the enemy to retreat. In  1919 he 
was promoted gerzeval d'esercifo. I n  Sept. 1923, as the govern- 
ment of Fiume was unable to carry on, Giardino was sent to take 
charge of the town, where he remained until its annexation by 
Italy under the terms of the treaty between Italy and Yugoslavia 
in Jan. 1924. Giardino died in Turin, Nov. 2 I ,  193 j .  

GIAUQUE, WILLIAM FRANCIS (1895- ), U.S. 



physical chemist. pioneered in applying the third law of thermo- influenced his style to  the last. H e  studied the logic of Crousaz, 
dynamics (9 . v . i  to problems of chemical interest and in the in- and "the articles of the Romish creed disappeared like a dream." 
vestigation of the properties of matter at temperatures lower than In  less than two years he had returned to Protestantism. H e  
any previously attained. Born May 12;  1895, in Kiagara Falls, studied widely, classics, philosophy and mathematics, which last 
Ont.. of L.S. parentage. thus acquiring C.S. citizenship, he a a s  he soon abandoned. I n  1755 he travelled in Switzerland, studying 
educated at the Siagara Falls Collegiate institute and the Uni- the Swiss political institutions. In  1757 he met Voltaire. In  the 
versity of California (Berkeley). Up011 receiving the Ph.D. de- same year he fell in love with Susan Curchod, daughter of the 
gree in 1927 he was appointed to the faculty of the department pastor of Crassier, who afterwards became Madame Necker. On 
of chemistry at Berkeley. By comparing entropies of gases ob- his return to England his father objected to the marriage, and 
tained from experimental low temperature calorimetric measure- Gibbon "sighed as a lover," but "obeyed as a son." H e  found that 
ments vi th  those calculated theoretically from spectroscopic data. his father had married again. At this time he met Mallet, who 
Giauque established a firm experimental basis for quantum statis- introduced him to Lady Hervey's circle, where his French accom- 
tics and the third law of thermodynamics, and led to an under- plishments made him welcome. Mallet advised him to counteract 
standing of the apparent exceptions to this law. In  1929, with the influence of French on his style by reading Addison and Swift. 
H. L. Johnston, he discovered the oxygen isotopes of mass 17 and In  1761 Gibbon published his EssG sur l'ktude de la littkrature, 
18 and thus disclosed the difference between the physical and begun in Lausanne in 1758. His father urged its publication, hop- 
chemical atomic weight scales. In 1926 he proposed the adiabatic ing that it  might introduce him to public notice, but it  was more 
demagnetization method for obtaining temperatures  ell belon. successful abroad than in England. It was translated into English 
I K.. and in 1953. with D. P. MacDougalT, performed the first in 1764, 
successful experiments making use of this method. Giauque's His  L a t e r  Life.-He was already contemplating a his- 
adiabatic demagnetization method is basic to numerous experi- tory, but had not chosen his period. I n  1 7 6 ~  he left for a tour on 
ments which have since been made in the temperature range below the continent. H~ went first to Paris, where he found the circle of 
I "  K .  He has received the Chandler, Cresson, Nobel (chemistry, d3Alembert and Diderot congenial, and was tempted to stay 
I 949). Gibbs and Lewis axards. ( J .  bv. ST.) there permanently; then to Switzerland, staying a year a t  Lau- 
GIBBET, a primitive form of gallows. I t  was a custom at  one same, and in April 1764 to Italy. Rome was the main object of 

time-though not part of the legal sentence-to hang the body in his visit, and it was in Rome he records "on the fifteenth of Octo- 
chains, this being known as  gibbeting. See HANGING; CAPITAL ber 1764, as I sat musing amidst the ruins of the Capitol . . . 
PUNISHMENT. that the idea of writing the decline and fall of the city first started 
GIBBON, EDWARD (1737-1794), English historian, was to my mind." H e  returned from the tour in June 1765, visiting 

born a t  Putney on April 2 7  (O.S.), 1737. His father, who was Naples, Venice, and Verona on the return journey. The next five 
also named Edward Gibbon, was M.P. for Petersfield and South- years were uneventful. Gibbon lived chiefly a t  Buriton. H e  
ampton until 1747; he married Judith, daughter of James Porten, projected and abandoned a history of the Swiss revolution, and in 
by  whom he was the father of seven children. Edward was the 1770 successfully exposed Warburton's Virgilian theories in 
only one to  survive childhood, and he was so delicate as a child Critical Obserz~ations on the Sixth Book of the Aeneid. But he 
that his life was often despaired of. H e  first attended a day- had by now formed the plan of his history, and settled down to 
school in Putney, and studied Latin with John Kirkby, author of the vast researches it involved. His studies were interrupted in 
rluthomates (1745). H e  went in 1746 to a school at  Kingston-on- 1770 by his father's death, and his own consequent move to Lon- 
Thames, where "at the expense of many tears and some blood, I don, but by Oct. 1772 he was fairly started. At first he moved 
purchased the knowledge of the Latin syntax." Meanwhile he was slou~ly and with hesitation; after the first few chapters, swiftly 
reading Pope's Homer and Dryden's Virgil. His mother died in and without corrections or alterations. In  Feb. 1776 the first 
1747, and his father moved into Hampshire, but Gibbon lived volume was published, and met with an unprecedented success, 
under the care of his aunt, chiefly a t  his grandfather's house at passing rapidly through three editions. He was allowed by his 
Putney. Here he developed his great love of reading, and had publishers two-thirds of the profits on the first edition, which 
the run of his grandfather's library. His 12th year, 1748, he amounted to &go. Hume, in the midst of his congratulations, 
records as "the most propitious to the growth of my intellectual warned him that he was provoking a controversy in the chapters 
stature." At the end of that year, his aunt, Catherine Porten, on the growth of Christianity, and the controversy was not slow 
opened a boarding-house for U'estminster school. Gibbon went in following. His only reply was the Vindication (1779), a com- 
with her, and entered the school in Jan. 1749. His health broke plete and crushing reply to Davies and others who had attacked 
down again, and he was taken in 1750 to Bath and Winchester, him (for a full account see Bibliographers' Manual, 1858, pp. 
without much effect. He made one more attempt at  Westminster, 885-886). 
but it  was evident that his health would never stand it, and after In 1774 he became M.P. for Liskeard, which did not interrupt 
this he studied under various tutors. Meanwhile his appetite for his work, except for an i n t e n d  in 1779 when he was employed 
history was developing, and he read widely, ranging over every to write a Me'moire jz~stificatif in answer to  a French manifesto. 
period. On a, visit to his father he first discovered later Roman For this serl~ice he was rewarded with a seat a t  the Board of 
history. Trade and plantations worth £800 a year. Gibbon lost his seat in 

O x f o r d  a n d  Lausanne.-About his 16th year his health Sept. 1780, but was returned for Lymington in a by-elfction in 
rapidly improved, and on April 3, 1752, he went to  Magdalen col- June 1781. In  April 1781 the second and third volumes of his 
lege, Oxford, as a gentleman commoner, "with a stock of erudi- history appeared, which caused no excitement, but sold fast. Then 
tion which might have puzzled a doctor, and a degree of ignorance follo~ved a critical event in his life; Lord North's ministry fell, 
of which a schoolboy might have been ashamed." H e  disliked and Burke abolished the Board of Trade. Gibbon gave up his 
the university and his tutors, and they disliked him. "I spent 14 parliamentary career, which had been mute and inglorious indeed, 
months at  Magdalen college," he says; "they proved the 14 but had acted as "a school of civil prudence, the first and most 
months the most idle and unprofitable of my whole life." While essential virtue of an historian," sold everything but his library, 
a t  Oxford he was influenced by Middleton's Free Inquiry (1749) and moved to Lausanne in Sept. 1783, where he joined his friend 
t o  join the church of Rome, and his conversion was completed by Deyverdun. Here, in a house with a charming garden and a won- 
Bossuet's Variations of Protestantism and Exposition of Catholic derful view, the history was quickly finished; the fourth volume 
Doctrine. Gibbon was received into the church on June 8, 1753. was finished in 1784, the fifth two years later; and, he says, "it 
H e  announced his decision in a letter to his father, who became was on the day, or rather night, of the 27th of June 1787, be- 
exceedingly annoyed and removed him from Oxford. Soon after- tween the hours of I I and 12, that I wrote the last line of the 
wards he was sent to live at  Lausanne, with M. Pavilliard, a last page in a summer-house in my garden. After laying down my 
Calvinist minister. Here he learned French of necessity, and pen, I took several turns in a berceau, or covered walk of acacias, 
after five years "spontaneously thought" in that language, which which commands a prospect of the country, the lake and the 



GIBI 
mountains. The air was temperate, the sky was serene, the silver 
orb of the moon was reflected from the waters, and all nature was 
silent. I will not dissemble the first emotions of joy on the recov- 
ery of my freedom, and, perhaps, the establishment of my fame. 
But my pride was soon humbled, and a sober melancholy was 
spread over my mind by the idea that I had taken an everlasting 
leave of an old and agreeable companion, and that whatsoever 
might be the future fate of my history, the life of the historian 
must be short and precarious." 

He took the manuscript to London in 1787, and in April 1788 
the last three volumes were published, with as great success as 
before. H e  returned to Lausanne, where he suffered greatly from 
the loss of his friend Deyverdun, who died on July 4, 1789. The 
provisions of Deyverdun's will enabled Gibbon to remain in the 
same house, and there he wrote his Memoirs of my  Life and Writ- 
ings in 1789. In  1793 he came back to England and later in the 
year was obliged to undergo several operations. He never re- 
covered his strength, and died on Jan. 16, 1794. He was buried at  
Flitching, Sussex. (J. S. B.; X.) 

T h e  Value of His  Work.-Gibbon's literary art, the sustained 
excellence of his style, his piquant epigrams and his brilliant irony, 
would perhaps not secure for his work the immortality which it 
seems likely to enjoy, if it were not also marked by ecumenical 
grasp, extraordinary accuracy and striking acuteness of judgment. 
I t  is needless to say that in many points his statements and con- 
clusions must now be corrected. H e  was never content with sec- 
ond hand accounts when the primary sources were accessible: "I 
have always endeavoured," he says, "to draw from the fountain- 
head; my curiosity, as well as a sense of duty, has always urged 
me to study the originals; and if they have sometimes eluded 
my search, I have carefully marked the secondary evidence on 
whose faith a passage or a fact were reduced to depend." Since 
he wrote, new authorities have been discovered or rendered acces- 
sible; works in Greek, Latin, Slavonic, Armenian. Syriac, Arabic 
and other languages, which he was unable to consult, have been 
published. Again, many of the authorities which he used have 
been edited in superior texts. The relative weights of the sources 
have been more nicely determined by critical investigation. 
Archaeology has become a science. In  the immense region which 
Gibbon surveyed there is hardly a section which has not been 
submitted to the microscopic examination of specialists. 

But apart from the inevitable advances made in the course of 
a century during which historical research entered upon a new 
phase, the reader of Gibbon must be warned against one capital 
defect. In  judging the Decline and Fall it should carefully be 
observed that it  falls into two parts which are heterogeneous in 
the method of treatment. The first part, a little more than 
five-eighths of the work, supplies a very full history of 460 years 
(A.D. 180-641) ; the second and smaller part is a summary history 
of about 800 years (A.D. 641-1453) in which certain episodes 
are selected for fuller treatment and so made prominent. To the 
first part unstinted praise must be accorded; it may be said that, 
with the materials a t  the author's disposal, it hardly admitted 
of improvement, except in trifling details. But the second, not- 
withstanding the brilliancy of the narrative and the masterly art 
in the grouping of events, suffers from a radical defect which ren- 
ders it a misleading guide. The author designates the story of the 
later empire at  Constantinople (after Heraclius) as "a uniform 
tale of weakness and misery," a judgment which is entirely false; 
and in accordance with this doctrine, he makes the empire, which 
is his proper subject, merely a string for connecting great move- 
ments which affected it, such as the Saracen conqkests, the cru- 
sades, the Mongol invasions, the Turkish conquests. He failed to 
bring out the momentous fact that up to the 12th century the 
empire was the bulwark of Europe against the East, nor did 
he appreciate its importance in preserving the heritage of Greek 
civilization. H e  compressed into a single chapter the domestic 
history and policy of the emperors from the son of Heraclius 
to Isaac Angelus; and did no justice to the remarkable ability 
and the indefatigable industry shown in the service of the State 
by most of the sovereigns from Leo 111. to Basil 11. He did not 
penetrate into the deeper causes underlying the revolutions and 

palace intrigues. His eye rested only on superficial character- 
istics which have served to associate the name "Byzantine" with 
treachery, cruelty, bigotry and decadence. I t  was reserved for 
Finlay to depict, with greater knowledge and a juster perception, 
the lights and shades of Byzantine history. Thus the later part 
of the Declz~ze and Fall, while the narrative of certain episodes 
will always be read with profit, does not convey a true idea of 
the history of the empire or of its significance in the history of 
Europe. I t  must be added that the pages on the Slavonic peoples 
and their relations to the empire are conspicuously insufficient; 
but it must be taken into account that it was not till many years 
af ter  Gibbon's death that Slavonic history began to receive due 
attention, in consequence of the rise of competent scholars among 
the Slavs themselves 

His A t t a c k  o n  Christianity.- The most famous chapters of 
the Declzne and Fall are the I jth and 16th, in which the historian 
traces the early progress of Christianity and the policy of the 
Roman Government towards it. The flavour of these chapters 
is due to the irony which Gibbon has employed with consummate 
art and felicity. There was a practical motive for using this 
weapon. An attack on Christianity laid a writer open t o  prose- 
cution and penalties under the statutes of the realm (9 and 10 

William 111. c. 2 2 ,  still unrepealed). Gibbon's stylistic artifice 
both averted the peril of prosecution and rendered the attack 
more telling. I n  his Autobiography he alleges that he learned 
from the Provincial Letters of Pascal "to manage the weapon of 
grave and temperate irony, even on subjects of ecclesiastical 
solemnity." I t  is not easy, however, to perceive much resemblance 
between the method of Pascal and that of Gibbon, though in par- 
ticular passages we may discover the influence which Gibbon 
acknowledges. For instance, the well-known description (in chap. 
xlvii ) of the preposition "in" occurring in a theological dogma 
as a "momentous particle which the memory rather than the 
understanding must retain" is taken directly from the first Pro- 
vincial Letter The main points in the general conclusions of 
these chapters have been borne out by subsequent research. The 
account of the causes of the expansion of Christianity is chiefly 
to be criticized for its omissions. There mere a number of impor- 
tant contributory conditions (enumerated in Harnack's Mission 
und Azrsbreitz~ng des Clzristentums) which Gibbon did not take 
into account. He rightly insisted on the facilities of communi- 
cation created by the Roman empire, but did not emphasize the 
diffusion of Judaism. And he did not realize the importance of 
the kinship between Christian doctrine and Hellenistic syncretism, 
which helped to promote the reception of Christianity. H e  was 
ignorant of another fact of great importance (which has only in 
recent years been fully appreciated through the researches of 
F. Cumont), the wide diffusion of the Mithraic religion and the 
close analogies between its doctrines and those of Christianity. 
In  regard to the attitude of the Roman Government towards the 
Christian religion, there are questions still sub judice; but Gib- 
bon had the merit of reducing the number of martyrs within 
probable limits. 

Gibbon's verdict on the history of the middle ages is contained 
in the famous sentence, "I have described the triumph of bar- 
barism and religion." I t  is important to understand clearly the 
criterion which he applied; it is frequently misapprehended. H e  
was a son of the 18th century; he had studied with sympathy 
Locke and Montesquieu; no one appreciated more keenly than 
he did political liberty and the freedom of an Englishman. This 
is illustrated by his love of Swit~erland, his intense interest in  the 
fortunes of that country, his design of writing "The History of 
the Liberty of the Swissu-a theme, he says "from which the 
dullest stranger would catch fire." Such views and sentiments 
are incompatible with the idealization of a benevolent despotism. 
Yet in this matter Gibbon has been grossly misapprehended and 
misrepresented. For instance, hlirabeau wrote thus to Sir Samuel 
Romilly : "I have never been able to read the work of Mr.  Gibbon 
without being astounded that it should ever have been written in  
English; or without being tempted to turn to the author and say, 
'You an Englishman? No, indeed.' That admiration for a n  empire 
of more than two hundred millions of men, where not one had the 
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right to call himself free; that effeminate philosophy which has 
more praise for luxury and pleasures than for all the virtues; that 
style always elegant and never energetic, reveal a t  the most the 
elector of Hanover's slave." This criticism is based on a perverse 
misreading of the historian's observations on the age of Trajan, 
Hadrian and the Antonines. H e  enlarges, as it was his business to 
do, on the tranquillity and prosperity of the empire in that period, 
but he does not fail to place his finger on the want of political 
liberty. as a fatal defect. He points out that under this benevolent 
despotism, though men might be happy, their happiness was un- 
stable, because it depended on the character of a single man; 
and the highest praise he can give to those virtuous princes is 
that they "deserved the honour of restoring the republic, had the 
Romans of their days been capable of a rational freedom." The 
criterion by which Gibbon judged civilization and progress was 
the measure in which the happiness of men is secured, and of 
that happiness he considered political freedom an essential con- 
dition. He was essentially humane; and it is worthy of notice that 
he was in favour of the abolition of slavery, while humane men 
like his friend Lord Sheffield, Dr. Johnson and Boswell were 
opposed to the anti-slavery movement. 

BIBLIOGRAPHY.-Of the original quarto edition of The Decline and 
Fall, vol. i. appeared, as has already been stated, in 1776, vols. ii. and 
iii. in 1781 and vols. iv.-vi. (inscribed to Lord North) in 1788. In  
later editions vol. i. was considerably altered by the author; the others 
hardly at all. The number of modern reprints has been very consider- 
able. For many years the most important and valuable English edition 
was that of Milman (1839 and 1845), which was reissued with many 
critical additions by Dr. W. Smith (8 vols. 8v0, 1854 and 1872). This 
has now been superseded by the edition, with copious notes, by J. B. 
Bury (7 vols. 8v0, 1896-1900; new ed. 1909-13). The edition in 
Bohn's British Classics ( 7  vols., 1853) deserves mention. See also the 
essay on Gibbon in Sir Spencer Walpole's Essays and Biographies 
(1907). There are in addition, translations in nearly every Euro- 
pean language. Gibbon's Miscellaneous Works,  with Memoirs of his 
Life and Writings, composed by himself; illustrated f rom his Letters, 
with ocrnsional Notes and Narrative, published by Lord Sheffield in 
two vols. in 1796, has been often reprinted. The new edition in five 
vols. (1814) contained some previously unpublished matter, and in par- 
ticular the fragment on the revolutions of Switzerland. (J. B. B.) 

GIBBON, the collective title of the smaller manlike apes of 
the Indo-Malay countries, all belonging to the genus Hylobates 

(see PRIMATES), which consti- 
tutes the iamily Hylobatidae. 
One of the distinctive features of 
this family is the presence of 
small naked callosities on the but- 
tocks. The extreme length of the 
limbs and the absence of a tail 
are other features of these small 
apes, which are arboreal in their 
habits. and make the woods re- 
sound with their unearthly cries; 
in agility they are unsurpassed. 
LVhen they descend to the ground 

S ILVERY G I B B O N  ( H Y L O B A T E S  M O -  -which they do to obtain water 
L O C H )  M A N L I K E  S M A L L  APE O F  T H E  -they ~valk in the upright pos- 
EAST I N D I E S  ture, either with the hands 
crossed behind the neck, or held above the head. Their food con- 
sists of leaves and fruits. Gibbons may be divided into t1i.o 
groups, the one represented by the siamang. Hylobates (Sympha- 
langzls) syndactylus, of Sumatra and the Malay Peninsula, and 
the other by a number of closely allied species. 

The union of the index and middle fingers by means of a web 
extending as far as the terminal joints is the distinctive feature 
of the siamang, which is the largest of the group and black in 
colour with a white frontal band. Black or puce-gray is the pre- 
vailing colour in the second group, of which the hulock (H. 
hoolock) of Assam, H.  lar of the Malay region and Tenasserim, 
and H. agilis of Sumatra are representatives. The range of the 
genus extends from the southern bank of the Brahmaputra in 
Assam to southern China, the Malay Peninsula, Java, Sumatra 
and Borneo. 

GIBBONS, GRINLING ( I  648-1 7 20), English wood carver, 
who helped to decorate St. Paul's cathedral. LVindsor chapel and 

many great English houses, was born in 1648. Whether he mas 
born Dutch or English, and u-hen he arrived in London are uncer- 
tain. He died in London on Aug. 3. 1720. Gibbons early displayed 
great talent and was recommended by John Evelyn to Charles 11, 
~ h o  employed him in the execution of statuary and ornamental 
carving He also worked for Sir Christopher Wren. One of his 
principal ~ i o r k s  is a life-size bronze statue representing James I1 
in the dress of a Roman emperor. 

He is, however, chiefly famous as a sculptor in wood. H e  exe- 
cuted the ornamental carving for the chapel a t  LVindsor, the foliage 
and festoons in the choir of St Paul's, the baptismal fonts in St. 
James's. and an immense quantity of ornamental work at  Burleigh, 
Chatsuorth and other great houses. The finest of all his produc- 
tions is a ceiling at Petworth. His subjects are chiefly birds, 
flowers. ioliage, fruit and lace, characterized by delicacy and elabo- 
ration of details, and truthfulness of imitation. In 1714 Gibbons 
nas appointed master carver in wood to George I .  An example of 
his incredible realism is the lace cravat carved in limewood. now 
in the Victoria and Albert museum. London. once ouned by Horace 
Walpole, who is said to have worn it occasionally. 

See .4. E .  Bullock, Grinling Gibbons and his Compeers (1914) ; H .  A. 
Tipping, Grinling Gibbons and the Woodwork o f  his Age (1914). 

( J .  E .  LE.) 
GIBBONS, JAMES ( 1 8 ~ 4 - I ~ Z I ) ,  U.S. Roman Catholic 

cardinal and archbishop, called by Theodore Roosevelt in 1917 the 
most respected, venerated and useful citizen of the US.! was born 
in Baltimore, Md., July 23, 1834. Educated at  St. Charles college, 
Ellicott City, hfd., and St. Mary's seminary. Baltimore, Gibbons 
was ordained priest on June 30, 1861. After four years as a pastor 
and volunteer chaplain to the Civil War troops in the military 
hospitals of Baltimore. he became secretary to Archbishop Martin 
J .  Spalding. In 1868 he was consecrated bishop and appointed to 
organize the new vicariate apostolic of North Carolina, in which 
capacity he attended the Vatican council in 1869-70. In  1872 
Gibbons was promoted to be bishop of Richmond, and in 1877 
he was named coadjutor to the archbishop of Baltimore. During 
his nine years in the south as a missionary bishop he had traveled 
widely and met all classes of people; the experience brought home 
to him the need for a simple and concise statement of the doctrines 
of the Roman Catholic Church, and as a consequence during his 
time in Richmond he wrote The Faith of Our Fathers (1876), 
which proved to be the most popular work on Catholic apologetics 
ever published in the United States; it is still widely sold. In  
Oct. 1877 Gibbons succeeded to the premier see of Baltimore, and 
in that office he presided as apostolic delegate over the Third Ple- 
nary council of the American hierarchy (1884). I n  1886 Pope 
Leo XI11 made him the second American cardinal. 

Cardinal Gibbons was a fairly frequent contributor to periodi- 
cals' on questions of national interest, and beside The Faith of 
Oz4r Fat/zers he wrote four other volumes dealing with religious 
subjects. Upon the opening of the Catholic University of America 
in Washington (1889) he became its first chancellor and was its 
powerful protector during the first difficult years. 

The spirit in which the cardinal always viewed his native land 
and its institutions is illustrated by his remark that the constitu- 
tion of the Cnited States was the greatest instrument of govern- 
ment that ever issued from the hand of man. His sermon upon 
taking possession in Rome of his titular Church of Santa Maria 
in Trastevere (March 2 j, 1887) was in high praise of the practical 
workings of the U.S. system of separation of church and state. 
The nation, in turn, felt a deep affection for him, and at  the civic 
celebration of his golden jubilee as a priest and his silver jubilee 
as a cardinal (Baltimore, June 6, 1911) the United States wit- 
nessed the most distinguished gathering that it had ever seen in 
honour of a private citizen, led by President Taft. Cardinal Gib- 
bons died on March 24, 1921, loved and esteemed by Americans 
of every walk of life and of every religious belief. 

See John Tracy Ellis, The Life o f  James Cardinal Gibbons, Arch- 
bishop oj Baltinzore, 1834-1921, 2 vol. (19 52). (J.  T. E.) 

GIBBONS, ORLANDO ( I  583-1625), English composer, 
was the most illustrious of a family of musicians all more or less 
able. His father, William Gibbons (d. I jg j )  was one of the 



"waits7' o f  Cambridge,  and his  three sons, and,  at least, one o f  his 
grandsons, were all good musicians. T h e  eldest son. Edward ( c .  
1570-c 1 6 5 0 ) ,  was  priest-vicar and succentor a t  Exeter cathedral, 
and some o f  his mus ic  is extant  i n  various libraries. Ellis ( I  573- 
1603)  contributed t w o  madrigals t o  Morley's  Trizlnzphs oj Oriana. 
Orlando. t h e  youngest  and m o s t  f a m o u s  o f  t h e  brothers,  a a s  born 
a t  Cambridge.  Dec .  25, 1583. A t  1 2  years o f  age h e  became a 
chorister o f  King's  college, Cambridge,  and i n  due course a slzar o f  
t h e  college. taking his degree o f  Mus .D.  i n  1606. A t  the  age o f  2 1 ,  

h e  became organist o f  t h e  Chapel Royal .  Gibbons received m a n y  
m a r k s  o f  royal favour ,  and i n  1619 was appointed one o f  the  
king's  musicians for  t h e  virginals. I n  I 62 2 h e  received the  honor- 
ary  degree o f  Mus .D.  a t  O x f o r d ,  for  which  occasion h e  composed 
t h e  a n t h e m  "0. clap your hands." N e x t  year h e  n a s  appointed 

I organist o f  W e s t m i n s t e r  A b b e y ,  b u t  on ly  lived t o  hold the  post for 
t w o  years. I n  1625 h e  w e n t  t o  Canterbury t o  produce a composi- 
t ion  wr i t ten  i n  honour o f  t h e  marriage o f  Charles t o  Henrietta 
Maria. and there died o f  apoplexy o n  J u n e  j ,  162 j. H e  was buried 
i n  Canterbury cathedral. 

T h e  m-orks published b y  Gibbons during his l i f e t ime  were Fan- 
tasies in  Three Parts, composed for viols ( c  1 6 1 0 ) .  said t o  have 
been  t h e  first piece o f  mus ic  i n  England printed f r o m  engraved 
copper plates; six pieces f o r  t h e  virginals printed i n  t h e  collection 
called Parthenza ( 1 6 1 1 )  ; Il/ladrzgals and Jfotcts of 5 parts, Apt 
for Viols and Voices ( 1 6 1 2 ) ,  which  rank among the  mos t  ex- 
quisite o f  his w o r k s ;  and t w o  anthems  printed i n  Leighton's 
Teares or Lamcntaciones ( 1 6 1 4 ) .  His f a m e  1i7as kep t  alive as a 
composer o f  church mus ic  b y  t h e  selections f r o m  his services and 
anthems  printed b y  Barnard i n  his  First Book oj  Selected Clzt~rch 
Music ( 1 6 4 1 ) ,  and b y  Boyce  i n  his  Cathedral Music (1760-78). 
S o m e  40 anthems  b y  Gibbons  are i n  existence. Some 'o f  these are 
i n  t h e  polyphonic style o f  which  h e  was a consummate mas ter ;  
others show h i m  as a pioneer i n  t h e  n e w  f o r m  developed b y  Blow. 
Purcell and others o f  a later generation, for  t h e y  have solos. o f t e n  
w i t h  instrumental  accompaniment ,  and chorus. 

Gibbons mrote church services i n  b o t h  the  old and the  new 
style,  and l e f t  17 h y m n  tunes  marked  w i t h  his o w n  peculiar 
dignity  o f  expression. 

A collection o f  Gibbons's church music was edited b y  Sir F .  Ouseley, 
in 1873; a complete edition is in the Carnegie edition o f  Tudor Church 
Music, vol i v  ( 1 9 z j ) .  His pieces for keqboard instruments nere 
edited b y  Margaret Glyn,  j vol. ( 1 9 2 j ) ,  and some o f  his music for 
strings b y  Fellowes (1924).  See Margaret H .  Glyn, About Elizabeth 
and Virginal Music afld its Covzposers (1924) ,  and E.  H .  Fellowes, 
Orlando Gzbbons ( 1 9 2  5 ) .  

GIBBS, JAMES (1682-1 7 5 4 ) ,  Bri t ish architect, designer o f  
S t .  Martin-in-the-Fields. London,  was b o r n  i n  Aberdeen o n  Dec.  23, 
1682. I n  1700 or 1701 h e  went  t o  t h e  Netherlands,  whence h e  
traveled through France t o  I ta ly .  I n  1703 h e  entered t h e  Pontifi- 
cal Scots college i n  R o m e  t o  train for  service as a Catholic mis- 
sionary i n  his native land,  b u t  soon l e f t  i t  t o  s tudy t h e  arts, first 
painting and t h e n  architecture. I n  I jog h e  went  t o  England, where 
a sinecure granted b y  t h e  earl o f  M a r  enabled h i m  t o  set u p  as a n  
architect i n  London.  

Gibbs was appointed one o f  t h e  surveyors t o  the  commissioners 
for  building 50 new churches i n  London,  and i n  1714 designed S t .  
Mary-le-Strand,  his first public building. I n  177 j. h e  lost the  
surveyorship,  b u t  his  private practice continued t o  prosper. 
Among his  m o s t  famous  buildings were S t .  Martin-in-the-Fields, 
London ( I  72 2- 26), t h e  Senate house at Cambridge ( I  722-30) and 
t h e  Radcl i f f e  library a t  O x f o r d  (1737-491. H e  was a n  architect o f  
great ability whose R o m a n  training k e p t  his style outside the  Pal- 
ladianism (q .v . )  tha t  dominated t h e  English architectural scene. 
H i s  books ,  especially A Book of Architecture ( 1 7 2 8 ) ,  were influ- 
ential i n  Britain and America well i n t o  t h e  19 th  century.  Gibbs 
died on Aug.  5 ,  17 54,  i n  London.  

See Bryan Little, The Life and Work of James Gibbs 1682-1754 
( 1 9 5 5 ) ,  with a bibliography; and John  Summerson, Architecture in 
Britain 1530-1830 (1954) ,  for the best discussion o f  his architectural 
style. (Ms. br.) 

GIBBS, JOSIAH WILLARD (1839-1903), t h e  mos t  dis- 
tinguished American mathematical  physicist o f  his day ,  was born 
a t  N e w  H a v e n ,  Conn., o n  Feb. 1 1 ;  1839. Entering Y a l e  i n  1854 

h e  graduated i n  1858,  and i n  1863 w e n t  t o  E u r o p e ,  s t u d y i n g  i n  
Paris i n  1866-67, i n  Berlin i n  1867 and i n  Heidelberg i n  1868.  R e -  
turning t o  N e w  H a v e n  i n  1869,  h e  mas appointed pro fessor  o f  
mathematical  physics a t  Y a l e  i n  1871 and held t h a t  posi t ion till h i s  
dea th  o n  April 28. 1 9 0 3  His first contributions t o  m a t h e m a t i c a l  
physics were t w o  papers published i n  1873 o n  "Graphical  M e t h o d s  
i n  t h e  T h e r m o d y n a m i c s  o f  Fluids," and " M e t h o d  o f  Geometr ica l  
Representation o f  t h e  T h e r m o d y n a m i c  Properties o f  Subs tances  b y  
Means  o f  Surfaces." His  nex t  and m o s t  impor tant  publication w a s  
his  f a m o u s  paper " O n  t h e  Equil ibrium o f  Heterogeneous  S u b-  
stances" (1876-78) ,  which.  i t  has b e e n  said, f o u n d e d  a n e w  de-  
partment o f  chemical science. T h i s  was translated i n t o  G e r m a n  
b y  Mr. Ost~q-ald ( w h o  styled i t s  author t h e  " f o u n d e r  o f  chemical  
energetics") i n  1891  and in to  French b y  H .  l e  Chatel ier  i n  1899.  
I n  1881 and 1884 h e  printed some notes  o n  t h e  e l e m e n t s  o f  v e c t o r  
analysis for t h e  use  o f  his  s tudents ;  these  were n e v e r  f o r m a l l y  pub-  
l ished,  b u t  t h e y  formed t h e  basis o f  a tex tbook  o n  Vector Analysis 
- h i ~ h  was published b y  his pupil, E .  B .  W i l s o n ,  i n  1901 .  B e t w e e n  
1882 and 1889 a series o f  papers o n  certain points  i n  t h e  electro-  
magnetic theory  o f  light and i t s  relation t o  t h e  var ious  elastic solid 
theories appeared i n  t h e  American Jout-nal of Science, and h i s  las t  
w o r k .  Ele?ne?ttary Principles in  Statistical Mechanics, w a s  issued 
i n  1902. T h e  n a m e  o f  LVillard Gibbs is  especially associated w i t h  
t h e  "Phase Rule." I n  1901 t h e  Copley  medal o f  t h e  R o y a l  soc ie ty  
o f  London was awarded h i m  as being " t h e  first t o  a p p l y  t h e  second 
l a w  o f  thermodynamics  t o  t h e  exhaustive discussion o f  t h e  re la t ion  
be tween  chemical ,  electrical and thermal energy  and  capaci ty  f o r  
external ~vork."  

Gibbs' original scientific papers were assembled i n  1928 ,  and  
published i n  t a o  vo lumes  b y  t h e  Y a l e  U n i v e r s i t y  Press as T h e  
Collected Works  o f  J. Willard Gibbs. I n  1936 there  fo l lowed 
t ~ v o  companion vo lumes ,  A Commentary on the Scientific W r i t -  
ings of J. Jt'illard Gibbs, wr i t ten  b y  a group o f  dist inguished 
authors.  T h e  l i terature devoted  t o  t h e  exposi t ion and applica- 
t ions  o f  Gibbs'  contributions is  far t o o  v o l u m i n o u s  t o  b e  o u t -  
lined here,  b u t  a n  extensive bibliography o f  b o o k s  and art icles 
about  Gibbs can b e  found  i n  Josiah Willard Gibbs, T h e  History 
o f  a Great Mind ( 2 n d  ed., 1 9 5 2 ) ,  wr i t ten  b y  L. P .  W h e e l e r ,  a 
f o r m e r  student  o f  Gibbs .  T h i s  b o o k  should b e  consulted f o r  fur-  
ther  biographical i n f o r m a t i o n ,  and f o r  let ters and  short  m a n u -  
scripts n o t  i n  The Collected N70rks. ( B .  B .  O N . )  

GIBBSITE ( H Y D R A R G I L T ~ I T E ) ,  a luminum hydrox ide  o r  tr i-  
hydra te ,  is a n  impor tant  mineral o f  m a n y  bauxites.  C o m m e r c i a l  
tr ihydrate baux i te ,  a major  source o f  a l u m i n u m ,  m a y  c o n t a i n  
60% or more  a l u m i n u m  oxide. or alumina ( A 1 2 0 3 ) ,  b u t  rare ly  does  
th i s  all represent gibbsite. Gibbsi te  is  prominent  i n  baux i tes  o f  
Arkansas,  Jamaica,  t h e  Guianas. Brazil, wes t  A f r i c a ,  Ind ia  a n d  
m a n y  other locations. I n  bauxites.  gibbsite is usual ly  fine grained 
and m a y  b e  cryptocrystal l ine,  or occasionally re la t ive ly  coarse 
i n  small cavities, or vugs ,  or veinlets .  

Gibbsi te  i n  significant deposits is  o f  secondary origin,  but small-  
scale, hydrothermal sources are k n o w n .  U n d e r  e x t r e m e  weather-  
ing conditions. i t  m a y  develop f r o m  a n y  a luminous  minera l ,  espe-  
cially feldspars or feldspathoids.  I t  m a y  f o r m  d irec t ly  f r o m  
these or x i t h  t h e  intermediate format ion  o f  clay minera l ,  o r  f r o m  
boehmi te .  

Syn the t ic  gibbsite is  m a d e  f r o m  bauxite  or high-alumina m a t e -  
rials f o r  production o f  a luminum metal  and a lumina  chemicals .  
H i g h  temperature calcination yields corundum ( q . v . )  but partial 
calcination m a y  yield a var ie ty  o f  near-anhydrous a lumina  t y p e s  
o f  di f f icul t ly  analyzed structures. 

T h e  formula is a-A1,0,.3H20 or structure cell f o r m u l a  8[A1- 
( O H ) , ] .  Bayeri te ,  a d imorph  o f  gibbsite, is  n o t  k n o w n  i n  na ture .  
Gibbsi te .  ~ ~ h i c h  is monoclinic prismatic, f r e q u e n t l y  occurs i n  tab-  
ular crystals o f  hexagonal aspect. Cleavage i s  p e r f e c t ,  hardness  
2.5 t o  3.5, specific gravity  2.4 or slightly less. R e f r i n g e n c e  i s  
moderate  (1.568-1.587). I t  is soluble i n  strong mineral  acids 
and alkalies. T h e  theoretically pure mineral contains 65.4% 
Al,O, and 34.6% H,O, b u t  natural specimens are generally  con-  
taminated b y  ferric oxide,  silica and other impur i t ies .  See also 
ALUMINA; A L U M I N U M ;  B A U X I T E;  CORUNDUM,  ARTIFICIAL. 

(W. K. GR.) 



GIBEON, an ancient city of Palestine, whose inhabitants suc- 
cessfully tricked Joshua into a truce (Josh. ix). David's select 
warriors fought with the chosen of Ishbosheth a t  the "Pool of 
Gibeon" ( I 1  Sam. ii), and there Joab treacherously slew Amasa 
( I 1  Sam. xx). 

But  Gibeon was more renowned for its "high place" which the 
youthful King Solomon made it  one of his first cares to visit, 
and where for a time the tabernacle was deposited. Gibeon is 
most probably represented today by El-Jib. where there seems to 
be an  echo, if faint and uncertain, of the ancient name. El-Jib 
is a small village on an isolated hill, j mi. IC'.LV. of Jerusalem, and 
is surrounded by olive groves. There are to be found springs and 
the remains of a reservoir. 

Alt would identify Gibeon with Tell en-Nasbeh. 
BIBLIOGRAPHY.-P. Lohmann, L'Archaologisches von en-nebi Samwil," 

Zeitschr. Deutsch. Pal. Vereins, 41, 117 et seq. (1918) ; H .  L. Ilncent, 
"Nkby Samouil," Revue Biblique, 31, 360 et seq. (1922) ; G. Dalman, 
"Nochmals Gibeon," Palastina Jahrbuch, 2 2 ,  140 et seq. (1926) ; .4. Alt, 
"Gibeon und Beeroth," Palastina Jahrbuch, 2 2 ,  11 et seq. (1926). 

(E. Ro.) 
GIBRALTAR, a rocky peninsula, projecting southward, about 

2 2  mi. long with greatest breadth nearly I mi., connected with 
the Spanish mainland by a sandy flat less than 10 ft. above the 
sea;  bounded to the east by the Mediterranean and to the west 
by the  Bay of Algeciras. Since 1713 i t  has been a British fortress 
and crown colony controlling the Strait of Gibraltar. Area: 2.25 
mi., including reclamations. 

P h y s i c a l  Features.- The promontory of Gibraltar, known as 
"the Rock," shoots abruptly upward from the low ground at the 
north front in a fine mural precipice, the basal portion of which is 
partly concealed by a sloping curtain of debris and breccia. This 
precipitous wall culminates a t  the Rock Gun ( I  ,330 i t . )  from which 
point the  dividing ridge or backbone of the promontory extends 
southward in a sharp jagged arch. the dominant points of which 
are  Middle hill (1.211 f t . ) ,  Signal hill (1,260 i t . ) ,  a point above 
Monkey's Alameda (1,398 it., the highest of the Rock) and 
O'Hara's tower (1,380 ft .) .  At the latter the ridge is sharply 
truncated, and succeeded to the south by the well-marked plateau 
of Windmill hill and Europa point. From the Rock Gun to 
O'Hara's tower the dividing ridge presents to the east a bold 
escarpment, which is for the most part  inaccessible, and in places 
almost vertical, the cliffs where they are lowest having a drop of 
not less than 300 o i  400 it.: and of more than 1,000 ft. where 
they approach the sea on the north. 

F rom their base the ground falls rapidly away to the coast line 
a t  angles that vary from 30" to 40'. The opposite slopes of the 
dividing ridge are not so abrupt, the only really precipitous portion 
that faces the west being the line of cliff that overlooks 
Gardiner's road and Engineer's road between the Moorish wall and 
the  Mount.  

T h e  top of itrindmill hill slopes from 400 to 300 ft. above the 
sea and so is separated by a great cliff from O'Hara's tower on the 
nor th;  i t  ends southward in a zoo-ft. cliff, be1017 which are Europa 
flats that themselves end in a jo-ft. cliff plunging steeply into 
fairly deep water. Europa point is 114 nautical miles from the 
African coast, and its lighthouse is in jo 21'  JV. and 36" 6' 30" 
1V . 

T h e  Rock is limestone, covered on the west by shales, both 
of Lower Jurassic age. The limestone has many caves with ac- 
cumulations of bone breccia, and there are several apparently 
Pleistocene or still more recent deposits. The cave a t  the north 
end overlooking the isthmus near the Devil's tower has yielded 
evidence of the former presence of 2 j species of mammals, includ- 
ing the elephant and rhinoceros. During tunnelling operations 
on the  east side of the Rock in 1944 a cave (Gorham's) 40 ft. high 
was found; it was excavated in 1948 and revealed four levels of 
occupation from Keanderthal to Roman times. 

T h e  flora of the Rock is not overly rich, because of the isolation 
and of the character of much of its surface. The stone pine and 
the  wild olive appear to be long established. The  fauna, apart 
f rom the Barbary apes, is not of great interest. A Mousterian 
flint industry was described for Gibraltar-especially the Devil's 
tower site-by Dorothy Garrod, who also found in  1926 a second 

skull of Mousterian type (discovery of the first in 1848 antedated 
by eight years that a t  Yeanderthal). (H. J. F.; X.) 

Climate.-June, July and August are practically rainless and 
May and September nearly so. The rest of the year is delightful, 
with occasional storms. The thermometer in summer does not 
often reach goo F. in the shade; from 83' to 8 j 0  may be taken 
to be the average maximum for July and August, and the mean an- 
nual temperature is 64.4'. 

The average yearly rainfall is 3 j+ in., and the highest recorded 
rainfall in Gibraltar occurred in the winter of 18 j j-j6 when it  was 
77.14 in., the lowest recorded rainfall being in 1800-01 when it  
was I j.12 in. The water supply for drinking and cooking purposes 
is almost  h holly derived from rain water! stored chiefly in under- 
ground tanks; there are only two fresh-water wells. Rain reser- 
voirs with a capacity of 12.000.000 gal. are filled with water from 
specially prepared collecting areas, covering about jo  ac., high up 
the Rock. There are separate reservoirs for army, navy and 
civilians. 

History.-Gibraltar was known to  the Greek and Roman 
geographers as Calpe or Alybe, the two names being probably cor- 
ruptions of the same local (perhaps Phoenician) word. The emi- 
nence on the African coast near Ceuta which bears the modern 
English name of Apes' hill was then designated Abyla; and Calpe 
and Abyla, a t  least according to an ancient and widely current 
interpretation, formed the renowned Pillars of Hercules (Hercu- 
lis columnae), ~ ~ h i c h  for centuries were considered as the limits of 
enterprise to the seafaring peoples of the Mediterranean world. 
Gibraltar was named after Tarik ibn Zaid, its name being a cor- 
ruption of Jebel el-Tarik (Mount Tarik).  

Tarik invaded Andalusia in A.D. 711 with an army of 12:ooo 
Arabs and Berbers and in the last days of July of that year de- 
stroyed the Gothic power in a three days' fight on the banks of the 
river Guadalete near where Jerez de la Frontera now stands. I n  
order to secure his communications with Africa he ordered the 

F R O M  T H E  ''EUROPEAN M k G I I Z I N E , ' '  O C T .  1 .  1792 

T H E  S I E G E  O F  G I B R A L T A R .  1 7 7 9 - 8 3 ,  S H O W I N G  A R R I V A L  O F  B R I T I S H  
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building of a castle on the Rock that the Romans had known as 
&Ions Calpe. This work. begun in the year of the great battle, was 
completed in 7 4 2 .  I t  covered a wide area. reaching from the shores 
of the bay to a point halfway up the northwestern slope of the 
Rock; there the keep, a massive square tower, still stands and is 
known as the Moorish castle. Gibraltar was taken in 1309 by the 
Spaniards and retaken in 1333 by the Moors, from whom it  passed 
in 1411 to the Moorish ruler of Granada. I n  1462 it  became 
Spanish once more, passing in 1469 into the  famiry of the duke of 
Medina Sidonia. I n  I 502 Gibraltar was formally incorporated 
with the domains of the Spanish crow?. The Spaniards made 
great efforts to strengthen the place and succeeded so xell  that 
throughout Europe Gibraltar was regarded as impregnable, the 
engineer Daniel Speckle ( I  j36-89) being chiefly responsible for 
the design of the fortifications. 

Gibraltar was taken, hovcever, by the allied British and Dutch 
forces after a three days' siege, on July 24, I 704. (See SPAKISH 
SUCCESSION, WAR OF THE.) The  capture was made, as the war was 



GIBRALTAR 
being fought, in the interests of Charles, archduke of Austria, but the now existing rock galleries in the fortress were made about 
Sir George Rooke, the British admiral, on his own responsibility this time. The garrison made a preliminary trial of the red-hot 
caused the British flag to be hoisted and took possession in the shot on Sept. 8, and the success of the experiment not only elated 
name of Queen Anne, whose government ratified the occupation. the defenders but was partly instrumental in causing Crillon t o  
The Spaniards quickly assembled an army to recapture the place, hasten the main attack. After a preliminary bombardment the 
and a new siege was begun in Oct. 1704 by troops of France and famous battering ships took up their positions in broad daylight on 
Spain under the marquess of Villadarias. The defense of the Brit- Sept. 13 and opened fire. The British solid shot failed to  penetrate 
ish admiral, Sir John Leake, and of the military governor, Prince the massive wooden a m o u r  on their sides and roofs, and about 
George of Hesse-Darmstadt (who had commanded the land forces noon the ships had settled down to their work and were shooting 
in July), caused it  to be lifted after six months. By the treaty of coolly and accurately. Then the British began to use red-hot shot. 
Utrecht (1713) Spain formally recognized England's title to All day the artillery duel went on, the shore guns, though inferior 
Gibraltar. Twice in the diplomatic exchanges of the next few in number, steadily gaining the upper hand, and b y  nightfall the 
years, England was prepared to consider restitution; but on both battering ships were in great distress. The struggle continued in 
occasions the negotiations fell through, and by 1721 English public the dark, and one by one the ten ships were set on fire. Before 
opinion was adamant against surrender. A Spanish attack in I 720 noon on Sept. 14 the attack had come to an end, every ship having 
and another siege in 1727 alike proved abortive, and by the treaty been blown up or burned to the water's edge. More than 8,300 
of Seville of 1729 Spain ratified the eession. rounds were expended by the garrison, though less than IOO pieces 

Neither in the War of the Austrian Succession nor in that of were in action. The enemy's bombardment was, however, resumed 
1762 did Spain again endeavour to besiege the Rock, but the siege and partial engagements continued up to the third naval relief of 
of 1779-83, during the American Revolutionary War, is justly the fortress on Oct. 11 by Lord Howe, his tactics completely de- 
regarded as one of the most memorable sieges of history. Hostili- feating, without an engagement, the combined French and Spanish 
ties had begun on June 21; I; 79, but were confined at  first to a fleet. The long siege came to an end on Feb. 6, 1783, when Crillon 
strict blockade from the land side, where the Spaniards set about informed Eliott that the preliminaries of peace had been signed. 
constructing siege batteries under fire from the fortress. On Nov. The treaty of Versailles (1783) once more confirmed Britain's 
14, after a spirited naval action, the privateer "Buck" forced her possession of the Rock, and its history thereafter was compara- 
way into the harbour with supplies; many such incidents followed. tively uneventful. Rumors in 1801 of a Spanish and French attack 
In Jan. 1780 Adm. Sir George Rodney won a great victory over ended after Sir James Saumarez defeated the enemy ships off 
Juan de Langara and entered with a convoy. Prince William Algeciras in July. In  1830 the status of "fortress" was changed to 
Henry (afterward King William IV) served as a midshipman dur- that of "crown colony." 
ing this expedition. Supplies and reinforcements were thrown into During World War I the Rock was of great value as a base for 
the fortress by Rodney, and "the garrison," in spite of the scurvy, Allied navies, the most important being that of the United States. 
"might now be considered in a perfect state of defence," said Thousands of Spanish refugees sought shelter in the fortress dur- 
John Drinkwater (see below). On June 7 an attack by Spanish ing the civil war of 1936-39. After Italy entered World War I1 
fire ships was successfully dealt with by the naval force in the in 1940 all women and children were removed from Gibraltar. 
bay under Captain Lesley of the frigate "Enterprise." By autumn as well as all male civilians except about 3,000 engaged in essen- 
the supply question had again become acute. Though the enemy's tial work. Additional defenses were constructed on the land side 
batteries still did not open fire! the siege works steadily progressed, of the Rock to guard against attack through Spain, military en- 
and there were frequent small engagements at  sea in which the gineers expanded the interior defenses fivefold. the length of tun- 
English were not always successful. Further, the expulsion, with nelling being increased from 2 mi. to 10 mi.. and a canal was cut 
great harshness, of the English residents of Barbary in Jan. 1781 across the isthmus. The repatriation of the 17,000 evacuees in the 
put an end to a service of supply and information which had been Years follokving the war created the housing and other difficulties 
of the greatest value. Three more months passed in forced in- referred to below. 
action. Then, on April 1 2 ,  1781, on the arrival of a British reliev- JVith the changing character of modem war the strategic role 
ing squadron under Adm. George Darby, the whole of the Spanish of Gibraltar was much altered. The withdrawal of the last royal 
batteries opened fire. Stores were landed in the midst of a heavy marine in 1948 and of the last infantry battalion in 19jo severed a 
bombardment, and much damage was done to fortifications and ~onnection of almost 250 Years; their place was taken by the 78th 
military buildings and to the town. The bombardment continued heavy anti-aircraft regiment. royal artillery. A permanent build- 
up to June 1, after which the rate of the enemy's fire decreased un- ing scheme for the royal air force, whose association with the Rock 
ti1 by July 1 2  it had almost ceased. In  September the firing again began in I937, was completed in 1956. 
became intense and casualties increased. By October both sides Successive Spanish governments. but especially that of  en. 
were well covered, and in November the governor, Gen. Sir George Francisco France, stated from time to time that Gibraltar was 
Eliott, secretly prepared a great counterstroke. The sortie made Spanish territory to which the Spanish people did not renounce 
on the night of xov. 26-27 was brilliantly successful, and the their claim-a claim that was never recognized by the United 
Spanish siege works were mostly destroyed. At the close of the Kingd0m government. 
year the garrison was thus again in an excellent position. The Town.-The modem town of Gibraltar is of comparatively 

Early in 1782 a gun-carriage wheel, alloTving a large angle of 'late date, nearly all the older buildings having been destroyed dur- 
depression, was invented by an officer of the royal artillery, one of ing the great siege (1779-83). The town lies, with most of its 
many experiments made throughout the siege lvith guns, mount- buildings crowded together, a t  the northwestern corner of the Rock 
ings, ammunition, methods of fire, etc., both in Gibraltar and in and covers an area of only 3 by 4 mi. A good deal of land has 
the spanish camp. ~h~ new gun carriage enabled 93% of hits to been reclaimed from the sea. Much of the town, in fact the entire 
be obtained at 1,400-yd. range. In April grates for heating shot business quarter, is on level ground, and the narrow streets and 
were constructed by order of the governor; these were destined ramps that go up the Rock only communicate with various ~ r i v a t e  
to be famous. ~t the same tirne it lvas reported that ~~~i~ de houses, barracks, etc. T o  the south of the town are the barracks 
~ ~ ~ t ~ ~ ,  due de crillon and due de ~ ~ h ~ ~ ,  was to command the for the military garrison and the majority of the larger official resi- 
besiegers (French and spanish) with J. C. E, LeMichaud d'hrGon dences, together with sports grounds and other amenities. The  
as his chief engineer. The grand attack was imminent, and preps- Gibraltar museum, which was opened in 1930, contains casts of the 
rations were made to repel it. The chief feature of the attack Ivas Gibraltar skulls, a collection of the flora of the Rock and pictures, 
to be, as reported on July 26, ten ships "fortified 6 or 7 ft. thick coins and stamps. 
. . . with green timber bolted with iron, cork and raw hides; which Population.-After the capture of the town b y  the British, the 
were to carry guns of heavy metal and be bomb-proof on the former Spanish population emigrated and founded, 6 mi. away, the 
top with a descent for the shells to slide off; these vessels . . . little town of San Roque. Most of the native inhabitants are de- 
were to be moored within half-gunshot oi the walls." Many of scendants of later Spanish and Italian settlers; there a re  also 
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a number of Maltese and between 2,000 and 3,000 Jews. The 
Jews form a distinct society of their own. The language of the 
people is Spanish, not very correctly spoken. English is learned 
as a foreign language and is rarely spoken in their homes. Thou- 
sands of workers cross "the Lines" daily from the neighbouring 
Spanish town of La Linea de la Concepcibn, itself a mere suburb 
of Gibraltar whose population in 1950 was 55,105 (mun.). Though 
the gates are kept open. the frontier barrier closes at 10 P . M .  save 
for those who have a pass. Aliens are not allowed to reside in 
Gibraltar without a special permit. which must be renewed at short 
intervals. After 1900 similar requirements were extended to Brit- 
ish subjects not previously resident. In  July 1951 the civilian 
population uas  22.848, an increase of 30% since the previous cen- 
sus of 1931. An official warning was given that if numbers con- 
tinued to grow some would have to emigrate. 

G o v e r n m e n t  a n d  Finance.-Power of legislation was vested 
until 1950 in the governor, who is also commander in chief, assisted 
by an executive council (established in 1922) of four official and 
three nominated unofficial members. By a new constitution there 
was then created in addition a legislative council, inaugurated on 
Nov. 23, 1950, of three ex-officio, five elected and two nominated 
members. Voting for the elected members was by proportional 
representation, the electorate being the same as for the city coun- 
cil. The governor, who presides over the legislative council, re- 
tains the right to enact any measure necessary in his judgment for 
public order or defense. The city council of four elected members 
succeeded in 1921 an earlier board of sanitary commissioners; it 
is responsible for buildings and streets, the civilian water supply 
and other matters of municipal administration not impinging on 
defense considerations. An appeal from its decisions, so far as 
these affect individuals, lies to the supreme court. 

The grant of popular representation was allied to the need for 
direct taxation, a legacy of World War 11. Hitherto the main 
sources of revenue had been: ( I )  duties on wine, spirits, malt 
liquors, tobacco and motor spirit (fuel) ; (2)  port and harbour 
dues; (3) tavern and other licences; (4) posts and telegraphs; (5) 
rents of crown estate; and (6) stamps and miscellaneous. A re- 
housing scheme announced in 1945 to relieve the chronic problem 
of overcrowding in an inelastic space and estimated then to cost 
£750,000 for 1,000 flats, was revised soon after to a figure of 
£2,250,000 for 472 flats, a cost no longer within the colony's means. 
In  1947 a government lottery, calculated to produce, with fort- 
nightly draws, 648,000 annually, was instituted to help with the 
problem, and a 61,ooo.ooo loan was launched in 1948. In 1949 a 
trading-profits tax (the first direct taxation ever imposed in Gibral- 
tar) and a new import tax on coffee was announced. Income tax 
was introduced in 1953. In 1955 import duties were imposed on 
a number of items. 

Trade union legislation dates from 1947 ; nonresident aliens, who 
outnumber resident workers, especially in the admiralty dockyard, 
may not vote on strike issues. 

Re l ig ion  a n d  Education.-Apart from the garrison and civil 
officials, there are comparatively few members of the Anglican 
Church. The great majority of the people belong to the Church. 
of Rome, and in 1910 Gibraltar became a Roman Catholic bish- 
opric, independent of the Spanish hierarchy and subject directly 
to the Vatican. There are, besides an Anglican and a Catholic 
cathedral, four Catholic churches. Nonconformist churches and 
four Jewish synagogues. The Anglican bishopric of Gibraltar, 
created in 1842, ministers to Anglican congregations throughout 
southern Europe from hladeira to the Caspian. 

Education is compulsory for all children between the ages of 
5 and 14. The 16 elementary schools (nearly all Roman Catholic) 
are subsidized by the government. as are also 4 secondary schools 
and a dockyard technical school; there are, in addition, several 
private schools. In the mid-1950s there was a total enrolment 
in government-aided schools of more than 3,500 students. 

Commerce.-With few exceptions, Gibraltar has been a free 
port since 1705-a distinction arising, it is said, from the refusal 
of a sultan of Morocco to allow much-needed exports from Mo- 
rocco to Gibraltar if full liberty of trade were not granted to his 
subjects. 

During the great wars of the beginning of the 19th century trade 
was most active in Gibraltar, and some large fortunes were made. 
Thereafter the chief business was the coaling of passing steamers. 
This entered a period of decline after World War I, but with the 
installation of more modern coaling machinery in 1932 and exemp- 
tion from the payment of port dues by vessels calling solely for 
bunkers, coaling enjoyed a modest revival. The increased use of 
oil fuel by ships, however, made unlikely any restoration of the 
earlier prosperity. Another source of trade is the export of goods 
landed for re-export to Morocco, but much of this business which 
formerly went to Gibraltar was transferred to lines of steamers 
operating directly between Morocco and British, German and 
French ports. Nearly all the fresh meat consumed in Gibraltar 
ordinarily comes from Morocco, and also large quantities of poul- 
try and eggs. A large part of trading activity consists in importing 
from overseas for resale to the services and to Spaniards from the 
mainland. Of more than 2,000 tons of coffee imported each year, 
only 2 %  is consumed locally. About 3,500 vessels, totalling about 
9,000,000 tons, enter and clear each year. 

The money, weights and measures in legal use are British. Be- 
fore 1898 only Spanish money was current, but the great deprecia- 
tion of the Spanish currency during the war ni th  the United States 
led to the reintroduction of British currency as the legal tender 
of Gibraltar. Notwithstanding this change Spanish money is still 
accepted. 

After 1927 the currency included £5, £ I  and 10s. notes issued 
by the government of Gibraltar. There are branches of Barclays 
bank (dominion, colonial and overseas) and the CrCdit Foncier 
d341g6rie et de Tunisie and several private bankers. A govern- 
ment savings bank was founded in 1882 and had over £I,OOO,OOO 
on deposit by the 1950s. 

H a r b o u r  a n d  Fortifications.-Early in the 20th century the 
defenses of Gibraltar were modernized. Old pieces of artillery at  
or near the sea level were replaced by new weapons placed high 
up, many of them on the crestline of the Rock, and new dockyard 
works were undertaken. Gibraltar became an important naval base 
where ships could lie a t  anchor secure against attack by surface 
vessels and be given extensive repair. 

The land space available for the purposes of dockyard extension 
being very limited, a space of about 64 ac. was reclaimed from the 
sea in front of the Alameda and the road to Rosia; some of the 
land reclaimed was as much as 40 ft. under water. The large 
quantity of material required for this purpose was obtained by 
tunnelling the Rock from west to east and from quarries above 
Catalan Bay village, to which access was gained through the tun- 
nel. The graving docks occupy the dugout site of the former new 
mole parade. There are three of these docks, 850, 550 and 450 ft. 
in length respectively, and a small dock which is available for 
merchant vessels of light draught. The largest dock is divisible by 
a central caisson so that four ships can be docked a t  one time. The 
docks are all 95 ft. wide a t  the entrance, with 354 ft,  of water over 
the sills a t  low-water spring tides. The enclosed harbour covers 
440 ac., 250 of which have a minimum depth of 30 ft. a t  low water. 
I t  is closed on the south and southwest by the south (or new) mole 
and the south mole extension, together 3,660 it . ;  on the west by 
the detached mole, 2,717 ft . ;  and on the north by the north (or 
commercial) mole. The last runs westward from Devil's Tongue 
for about 2,900 ft. and then southward, giving a total length of 
more than a mile. 

The south mole is said to have been begun by the Spaniards in  
1620. I t  was successfully assaulted by landing parties from the 
British fleet under Sir George Rooke a t  the capture of Gibraltar 
by the British in 1704. I t  is formed of rubble stone floated into 
position in barges. The mole has a width at  its top of 102  ft., and 
it  has a continuous wharf wall on the harbour side, 3,500 ft. long, 
with water alongside 30-35 ft. deep. 

The detached mole is a vertical wall formed of concrete blocks, 
each block weighing 28 tons. These blocks were built together on 
the sloping block system upon a rubble foundation of stone de- 
posited by barges and levelled by divers for the reception of the 
concrete blocks. 

The north mole is chiefly used by the navy as a convenient wharf 



for destroyers and other smaller craft. At the end nearest the town 
are large stores. Parallel with and inside the western arm of the 
mole, which is built of rubble, are five jetties faced with a concrete 
wharf ~i-all and having 20 to 30 ft. of water alongside. 

The Devil's Tongue was constructed during the great siege of 
1779-83 in order to bring a flanking fire to bear upon part of the 
Spanish lines. 

The old wharf a t  Waterport was extended and improved by the 
addition of a new mole, which was provided with sheds for transit 
cargo, electrical cranes and other equipment to facilitate the 
handling of cargo. I n  Jan. 1956 a port development scheme was 
approved. to cost FI,~OO.OOO, to include a deepwater quay and 
to be financed from Colonial Development and Welfare funds, 
irom a London market loan and from port revenues. 

With the development of air warfare the defense of Gibraltar 
became a problem of particular difficulty because of the lack of 
space upon which to construct adequate airfields. At the begin- 
ning of Lf'orld Il'ar I1 there was available only one small landing 
place with a length of merely 200 yd. A new runway on the nar- 
row isthmus joining the Rock to the mainland mas built with 
rockspoil from the tunneling of new defenses; it ~vas  190 yd. wide 
and projected out into the bay for nearly half its length of 
1,800 yd. 

BIBLIOGRAPHY.-TO the works already mentioned may be added: 
I. L6pez de Ayala, Historia de Gibraltar (1782; Eng. trans. J. Bell, 
1845) ; W. C. Abbott, A n  Introduction to  the Documents Relating to 
the International Status o f  Gibraltar, 1704-19.34 (1934) ; G. T. Garratt, 
Gibraltar and the lbfediterranean (1939) ; E .  R. Kenyon, Gibraltar Cn- 
der  moor, Spaniard and Briton (1938) ; S. Conn, Gibraltar in British 
Diplomacy in the Eighteenth Century ( 1942 ) .  See also Colonial Report 
(annual) and Gibraltar Directory and Guide Book (annual). For 
Spanish claims to Gibraltar see: J. de Areilza and F. Castiella, Reivindi- 
caciones de EspaGa, 2nd ed. (1941) ; W. C. Atkinson, "Gibraltar: The 
Spanish Case," Fortnightly (Feb. 19 j~) . 
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GIBSON, CHARLES DANA (1867-1944). U.S. artist and 
illustrator, creator of the "Gibson girl." was born at Roxbury, 
Mass., on Sept. 14, 1867. After a year's study at the schools of 
the .Art Students' league, he began with some little drawings for 
the humorous weekly L i f e .  

These he follo\ved up with more serious ~vork, and soon made a 
place for himself as the delineator of the American girl. at vari- 
ous occupations, particularly those out-of-doors. The "Gibson 
girl" obtained an enormous vogue, being later published in book 
form. Some book illustrations followed, notably those for T h e  
Prisoner o f  Z e n d a .  

Gibson was imitated by many 
of the younger draftsmen, copied 
by amateurs, and his popularity 
was shown in his engagement 
by Collier's W'eekly to  iurnish 
weekly for a year a double page, 
receiving for the j2 drawings the 
sum of $~O.OOO, said to have been 
the largest amount ever paid to 
an illustrator for such a commis- 
sion. These drawines covered 
various local themes and were 
highly successful, being drawn 
with pen and ink with masterly 
facility and great directness and 
economy of line. So popular was 
one series. "The Adventures of 
Mr. Pipp." that a successful play 
was modeled on it. In  19oj. al- 
though besieged ~vi th  commis- 
sions. Gibson withdrew from il- 
lustrative work, determining to 
devote himself to ~or t ra i tu re  in 

w 
oil, in which direction he had ,, c o u R T E 5 y  
already made some successful ex- 
periments; but in a few years he " G I B S O N  G I R L"  B Y  CHARLES DANA 

again returned to illustration. 
He  published a number of books of sketches. In  I932 he became 

a member of the National Academy of Design. Gibson died in 
New Y'ork city on Dec. 23, 1944. 

See Fairiax Don-ney, Portrait of A n  Era (1936). 
GIBSON, EDMUND (1669-1 748). English theologian and 

jurist. jvas born at Bampton in Westmorland. I n  1686 he en- 
tered Queen's college. Oxford. where in 1692 he published a valu- 
able edition of the S a x o n  Chronicle  with a Latin translation: indexes 
and notes. 

This was follo~yed in 1693 by an annotated edition of the D e  
inst i t t i t ione oratoria of Quintilian, and in 169j by a translation 
( 2  vol.) of Camden's Britannia,  "with additions and improve- 
ments." with the assistance of LVilliam Lloyd. John Smith and 
othcr English antiquaries. Gibson was appointed chaplain and 
librarian to the archbishop of Canterbury, when he began to  cata- 
logue the library, and in I 703 and I 710 respectively, he became 
rector of Lambeth and archdeacon of Surrey. 

During the reigns of William and Anne the coi~troversy over the 
rights and privileges of convocation suggested to him the researches 
which resulted in the famous C o d e x  iuris  ecclesiastici Angl ican i  (2 
vol., I 713 ; and enlarged ed., I 761 ). This work is a learned and 
comprehensive discussion of the legal rights and duties of the 
English clergy, and the constitution, canons and articles of the 
English Church. 

In  1716 Gibson was presented to the see of Lincoln, from 
where he was in 1720 transferred to that of London, where for 
25 years he exercised great influence, being regularly consulted 
by Sir Robert Walpole on ecclesiastical affairs. H e  broke with 
LValpole on the Quakers' Relief bill of 1736. H e  died Sept. 6; 
1748. 

Gibson's other works include V i t a  T h o m a e  Bodle i i  with the 
His tor ia  Bibl iothecae Bodleianae in the Catalogi  l ibrorsim nzanu- 
scriptorz~?n (I 69;). and the Reliqsiiae Spel?nannianae (I 698). 

GIBSON, JOHN (I 790-1866). English neoclassical sculptor, 
whose attempt to revive polychromed sculpture caused much 
controversy. Lvas born on June 19, 1790, at Gyffin, Conway. Caer- 
narvonshire. I n  1804 he was apprenticed to a monumental mason 
in Liverpool, in which city he remained until 1817, latterly enjoy- 
ing the patronage of the writer William Roscoe. 

One of his first Royal Academy submissions, "Psyche Borne on 
the Wings of Zephyrus" (1816). was praised by John Flaxman, 
under whose persuasion he went to Rome in 1817. There he was 
befriended by Antonio Canova, leader of the neoclassicists; he 
was also instructed after 1822 by Bertel Thorwaldsen. His com- 
missions from Rome (he did not return to England. even for visits, 
until 1844) included "Mars and Cupid" (1819), "Hylas and the 
Water Nymphs" (1826) and "Hunter and Dog" (1844) ; he was 
elected an associate of the Royal Academy in 1833 and a full 
member in 1838. 

In  face of opposition, but invoking Greek precedent. he intro- 
duced colour into a statue of Queen 1:ictoria done for Liverpool 
in 1847. tinting only diadem, sandals and robe hem. h repetition 
of the 1833 "Cupid Tormenting the Soul" was. h o ~ e v e r ,  com- 
pletely coloured-Gibson said at the behest of the god in a vision- 
and the best-known example of this polychromy was the "Tinted 
Venus" of 18j1-jj. 

His commemorative sculpture included the Queen Victoria group 
for the princes' chamber. houses of parliament, London (1.8 jo-j~), 
statues of George Stephenson (1844) and Sir Robert Peel (18j1) 
and portrait busts. 

Gibson died in Rome on Jan. 27. 1866. The Gibson gallery, 
Burlington house, contains his bequest to the Royal Academy of 
casts and a few ~vorks in marble. 

GIBSON, THOMAS MILNER (1806-1884). English 
statesman. was the leading associate of Richard Cobden and John 
Bright and became prominent as a persuasive exponent of their 
doctrines. He  was born at  Port of Spain. Trinidad, on Sept. 3; 
1806. By birth and marriage an East Anglian landowner. he was 
elected Conservative member for Ipswich in 1837; converted to 
free trade. he turned Liberal two years later and lost his seat. 
He was member for Manchester from 1841 to 18j7, when his op- 
position to the Crimean -1Var led to his defeat, and for ilshton- 
under-lyne from 1857 to 1868. Vice-president of the board of 



346 GIBSON-GIDE 
trade under Lord John Russell from 1846 to 1848, he became presi- 
dent in 1859 upon Cobden's refusal to enter Lord Palmerston's 
ministry, relinquishing the presidency of the poor law board. Dur- 
ing his long tenure on the board of trade, which ended in 1866, 
Milner Gibson gave valuable support to W. E.  Gladstone's fiscal 
and financial reforms at  the exchequer, and was himself largely 
responsible for the repeal of "taxes on knowledge." H e  withdrew 
from politics in 1868 a r d  died at  Algiers on Feb. 2 j, 1884. 

illilner Gibson was an effective propagandist for the Anti-Corn 
Law league, a respected and popular figure in parliament and an 
adequate administrator. His wife's salon, for long a noted meet- 
ing place of English and European intellectuals, added to his influ- 
ence in Liberal society. Consistently loyal to Cobden and Bright, 
he lacked their reluctance to take office as well as their stature, 
and found a place in the variegated cabinets of Russell and Palm- 
erston primarily as the best available representative of the "Man- 
chester school." (A. F. T.) 

GIBSON, WILLIAM HAMILTON (18 50-1 896), U.S. 
illustrator, author and naturalist, was born in Sandy Hook, Conn., 
on Oct. 5, 1850. H e  had sketched flowers and insects when he 
was only eight years old, had long been interested in botany and 
entomology and had acquired great skill in making wax flowers. 
His first drawings, of a technical character, were published in 1870. 
H e  rapidly became an expert illustrator and a remarkably able 
wood engraver, while he also drew on stone with great success. 
H e  drew for many periodicals, his most popular works being a 
long series of nature articles published in Harper's, Scribner's 
and Century.  Gibson died July 16, 1896, at  Washington, Conn. 

Gibson was an expert photographer, and his drawings had a 
nearly photographic and almost microscopic accuracy of detail. 
H e  was perfectly at  home in black and white, but rarely (and 
feebly) used colours. 

GICHTEL, JOHANN GEORG (1638-I~IO), German 
mystic, was born at Ratisbon on March 14, 1638. H e  was ad- 
mitted an advocate, first a t  Spires, and then a t  Ratisbon, but 
a meeting with the baron Justinianus von Weltz (1621-68), a 
Hungarian nobleman who cherished schemes for the reunion of 
Christendom and the conversion of the world, and a natural lean- 
ing toward mysticism changed his career. H e  promoted a society 
known as the Christerbazrliche Jesz~sgesellscl~aft .  ' The movement 
in its beginning provoked no active hostility; but when Gichtel 
began to attack the teachings of the Lutheran clergy and church, 
especially upon the fundamental doctrine of justification by faith, 
he prosecuted and banished (1665). He settled at  Zwolle, 
Holland, where he co-operated with Friedrich Breckling (1629- 
I~II), who shared his views and aspirations. In  1668 he moved 
to Amsterdam, where he made the acquaintance of Antoinette 
Bourignon (1616-80), and became an ardent disciple of Jakob 
Boehme, whose works he published in 1682 (Amsterdam, 2 vol.). 
H e  had attracted to himself a small band of follo~vers known as 
Gichtelians or Brethren of the Angels, who held views at  which he 
had arrived independently of Boehme. But, unlike Boehme, who 
"desired to remain a faithful son of the Church," the Gichtelians 
became Separatists ( c f .  J. A. Dorner, History of Protestarzt The- 
ology,  ii, p. 18 5). 

Gichtel's correspondence was published without his knowledge by 
Gottfried Arnold, a disciple, in 1701 (z vol.) and in 1708 (3 vol.). 
I t  has been frequently reprinted under the title Theosophia practica. 

GIDDINGS, FRANKLIN HENRY (1855-193 I), U.S. 
sociologist and one of the founders of systematic sociology in the 
U.S., was born in Sherman, Conn., on March 23, 18 j j. He studied 
engineering at  Union college, Schenectady, N.Y., and after grad- 
uating in 1877 was a journalist in Springfield. Mass. H e  succeeded 
Woodrow LVilson as professor of politics a t  Bryn Mawr college in 
1888 and was professor of sociology at  Columbia university from 
1894-1928. He died at  Scarsdale, N.Y., on June I I, 1931. 

Giddings' idea of sociology as the basic social science, formu- 
lated in his Principles o j  Sociology (1896), was derived from A. 
Comte and L. F. Ward. I n  his psychological analysis of society 
he was influenced by Adam Smith, from whom he derived his doc- 
trine of "the consciousness of kind," through which the integration 
of society is achieved. This was further developed in his concep- 

tion of social behaviour as "differential responses to stimulation" in 
his Studies i n  tlze Theory  o f  H u m a n  Society (1922). the best state- 
ment of his mature sociological theory. Giddings was stimulated 
by the theories of Herbert Spencer, Charles Darwin. Ludwig 
Gumplowicz, Gabriel Tarde, smile Durkheim, Karl Pearson and 
others, welding their doctrines into a well-integrated system. I n  
such later works as T h e  Scientific S tudy  of H u m a n  Society (1924), 
he emphasized the importance of a statistical approach to sociolog- 
ical problems. On public affairs he wrote Democracy and Empire 
 goo), Western  Hemisplzere in the World  o f  Tomorrow (1915) 
and The  Responsible State (1918). The  iwighty Medicine (1930) 
and a posthumous volume, Civilization and Society (1932), sum- 
marized his theory and its applications. 

See J .  L. Gillih, ch. 7, American Masters o f  Social Scie~zce, ed. by 
H .  W. Odum (1927) ; F. H. Hankins, "Franklin Henry Giddings (18jj- 
1931)," American Journal of  Sociology, pp. 349-67 (Nov. 1931) ; C. H. 
Northcott, ch. 38, in Introduction to the History o f  Sociology, ed, by 
H. E Barnes (1947) ; R. G. Hoxie et al. (eds.), A History o f  the Faculty 
of Politiral Science, Columbia University (195 5 ) .  (H. E. BAR.) 

GIDDINGS, JOSHUA REED (1795-1864)~ U.S. states- 
man, prominent in the antislavery conflict, was born a t  Tioga 
Point, now Athens, Pa.. on Oct. 6, 1795. In  1806 his parents 
moved to Ashtabula county, 0 .  For several years after 1814 he 
was a schoolteacher, but in Feb. 1821 he was admitted to the Ohio 
bar and soon obtained a large practice. He served in the lower 
house of the state legislature in 1826-28, and from 1838 until 
1859 was a member of the national house of representatives, first 
as a Whig. then as a Free-soiler and finally as a Republican. 
Recognizing that slavery was a state institution, ui th  which the 
federal government had no authority to interfere, he contended 
that slavery could exist only by a specific state enactment. that 
therefore slavery in the District of Columbia and in the territories 
was unlawful and should be abolished. that the coastwise slave 
trade in vessels flying the national flag, like the international slave 
trade, should be rigidly suppressed, and that congress had no 
power to pass any act which in any way could be construed as a 
recognition of slavery as a national institution. His attitude in the 
so-called Creole case attracted particular attention. In 1841 
some slaves who were being carried in the brig "Creole" from 
Hampton Roads, Va., to New Orleans, La., revolted, killed the 
captain, gained possession of the vessel and soon afterward en- 
tered the British port of Nassau, Bah. Thereupon, according to 
British law, they became free. The minority who had taken an 
active part in the revolt were arrested on a charge of murder, and 
the others were liberated. Efforts were made by the U.S. govern- 
ment to recover the slaves; Daniel Webster, then secretary of 
state. asserting that on a U.S. ship they were under the jurisdiction 
of the United States and that they were legally property. On 
March 21, 1842, before the case was settled, Giddings introduced 
in the house of representatives a series of resolutions, in which he 
asserted that "in resuming their natural rights of personal liberty" 
the slaves "violated no law of the United States." Giddings was 
formally censured by the house, and thereupon resigned, appealed 
to his constituents and was immediately re-elected by a large 
majority. From 1861 until his death, in Montreal, Que., on 
May 27, 1864, he was U.S. consul-general in Canada. 

Giddings published a series of political essays signed "Pacificus" 
(1843); Speeches in Congress (1853); T h e  Exiles of Florida 
(1858); and a History of the Rebellion: I t s  Authors and Causes 
(1864). 

See The Life of Joshua R. Giddings (1892), by his son-in-law, 
George Washington Julian. 

GIDE, A N D R ~  PAUL GUILLAUME (1869-19 j~), 
French novelist and essayist, was born in Paris on Nov. 21, 1869, 
and educated at  the h o l e  Xlsacienne and the LycCe Henri IV. He 
made his debut in literature with a half-psychological, half-lyrical 
confession, Les Cahiers d'dndre' V'alter (1891). This was fol- 
lowed by the ironical Le voyage d'C7rien (1893). Palzrdes (18gj), 
depicting the mediocrity of man's life, and Les Nourritures ter- 
restres (1897), a work in which his anti-intellectualism was carried 
to the extreme of advocating a pure voluptuousness for the en- 
richment of life. In  1902 Gide published his first novel, L' lm-  
moraliste, a masterpiece, following the purest classical tradition 



GIDE- 
with clear-cut psychological design and sureness of touch. La 
Porte e'troite (1909, Eng. tr .  1924). Isabelle ( I ~ I I ) ,  La Symphonie 
pastorale (1919) are comparatively short analytical novels. dis- 
tinguished by the same merits. I n  the Caves du Vatican (1914) he 
attempted less successfully the fantastic and humorous novel. 
This sotie is interesting as illustrating the idea of the acte gratuit; 
that is, void of all ethical or social finality. Among Gide's later 
works were Les Faux monnayeurs (192j) ,  an unequal work, en- 
cumbered with detail, but of acute analysis; and S i  le grain ne 
meurt  (1924), an autobiographical account in which sincerity 
sometimes gives way to cynicism. He  wrote Le Retour de 
1'U.R.S.S. (1936) after a trip to the Soviet Union left him dis- 
illusioned of a former warmth for the soviet experiment. Imagi- 
nary  Interviews (Eng. tr. 1944). a series of interior dialogues about 
literature. was written during \.l-orld War I1 and became a vehicle 
for Gide's reactions to the German occupation. Gide also wrote 
several critical essays and translations. His works were collected 
in French ( E u v r e s  conzpli.tes, I j vol.. 1932-39), and his definitive 
Journals xvere published in English in three volumes (1~17-49). 
Gide was awarded the 1947 Kobe1 prize for literature. He died 
Feb. 19, 19j1. 

GIDE, CHARLES (1847-1932), French economist and sup- 
porter of the co-operative movement, was born on June 29. 1847, 
a t  Czks (Gard). Educated at the College d'Uzi.s, he entered the 
faculty of law of the University of Paris. He early became pro- 
fessor of political economy, first a t  Bordeaux, then at Montpellier 
and from 1898 to 1920 at  the University of Paris. He ivas the 
author of one of the best introductory treatises on political econ- 
omy, Principes d'e'conomie politique (first published in 1884 and 
later translated into English and other languages), and joint author 
with Charles Rist.of a work on the history of economic theory, 
Histoire des doctrines kconomiques (3rd ed.. 1920). Gide de- 
voted a great deal of time and energy to the encouragement and 
furtherance of the co-operative movement in France, and wrote 
largely on this question. He  unremittingly endeavoured to main- 
tain and promote harmonious international relations and especially 
to preserve co-operation among intellectual workers in different 
countries. 

GIDEON, surnamed JERUBBAAL (in the Douai version of the 
Bible, GEDEON JEROBAAL), a liberator, reformer and "judge" of 
Israel who delivered Israel from hordes of desert raiders-Midian- 
ites and others (Jud, vi-viii). He is called Jerubbaal also in the 
narrative, and i t ' i s  possible that the exploits of two heroes have 
been combined in the passage. There are: as a matter of fact, at 
least two narratives combined in the relevant chapters of Judges. 
According to one account Gideon is visited by the angel of Yahweh 
as he is threshing corn in a wine press, to hide it from the Midian- 
ites. and is greeted as the future saviour of Israel. A portion of 
this narrative has been lost, but it must have told of a raid on 
Tabor by the Midianites, in the course of which Gideon's brothers 
were killed. Gathering 300 of his clansmen. Gideon first attacked 
the raiders by night and drove them away in flight, and then, pur- 
suing them beyond Jordan, captured and slew their two chiefs, 
Zebah and Zalmunnah. He  was then offered the throne, but re- 
fused it: and made an image from the llidianite spoil. thus 
leading Israel into idolatry. I n  the other narrative Gideon is sum- 
moned at  night by 17ahweh to overthrow the altar of Baal and to 
establish an altar to Yahweh in its place. This is discovered in the 
morning. and Gideon is saved from the anger of his fello~vs only 
by the pleading of his father, who argues that since Baal has been 
insulted. Baal must take vengeance-if he can. Gideon then 
gathers all Israel, his force is reduced to 300 in number. and 
with these. encouraged by a dream which he hears told in the 
camp of Midian, he assaults the enemy by night. They flee in 
panic, but find that the fords of Jordan are held against them by 
Ephraimites. who capture and kill the two chiefs Oreb and Zeeb. 
?'he Ephraimites then complain that Gideon, a Manassite, had 
not summoned them to follo~v him, and he appeases their anger 
by pointing to the honour they have won in killing Oreb and 
Zeeb. 

The story is important as illustrating the danger of raids from 
the desert to ~vhich Palestine \vas subject, and it prepared the xay 

for Abimelech (q . v . ) ,  Gideon's son, who made the first effort to 
establish an Israelite monarchy. See also JUDGES, THE BOOK OF. 

(S. A. C. ;  T .  H .  R.)  
GIDEONS, THE. The Gideons, the Christian Commercial 

Men's Association of America, International, was organized by 
three traveling men at  Janesville; Wis., on July I ,  1899. I n  Nov. 
1908, the organization began to place copies of the Bible in hotel 
guest rooms, a work which made it famous the world over.. On 
that date, Bibles were placed in the Superior hotel, Iron Mountain 
(later Superior), Mont. Later the work was extended to include 
hospitals and penal institutions and schools. During World 
War I1 the Gideons supplied the U.S. armed forces with service 
testaments. 

The Bible work of the Gideons is supported through free-will 
offerings. The emblem of the Gideons is a two-handled pitcher 
and torch. in memory of the Bible account of Gideon's victory 
over the Midianites in Judges vii. 

GIEDION, SIGFRIED (1893- ), Swiss ar t  historian 
and the first to apply scholarly methods of analysis successfully to 
20th-century architecture. was born in Lengnau, Switz.; on April 14, 
1893. He was influenced by scholars such as Jakob Burckhardt, 
Alois Riegl. August Schmarsow and his teacher Heinrich Woelfflin. 
Giedion's initial training in engineering stood him in good stead 
when he set out to clarify origins and directions of modern archi- 
tecture: which he was able to observe closely in his capacity. (from 
1928) as secretary-general to the International Congresses for 
Modern Architecture (C.I.A.M.) and through his personal friend- 
ship with such leading architects as Walter Gropius and Le Cor- 
busier. 

Giedion taught a t  the Federal Institute of Technology, Ziirich, 
and at  Harvard university and wrote a number of books. His 
Space,  T i m e  and Architecture (10th ed., 19 j4)  is indispensable for 
an understanding of 20th-century architecture. 11Jechanizution 
Takes  Command (2nd ed., 1 9 j j )  dealt with the consequences of 
industrialization and Constancy and Change i n  Ar t  and Architec- 
ture (Mellon lectures for 1 9 j i )  marked a new stage in Giedion's 
development by re-examining such basic problems as abstraction, 
symbol: symmetry and proportion. 

Giedion's work was characterized by unorthodox approaches and 
great strength of perception; in his historical studies he tried to 
see the past in all its relevance for the present and future. 

(E .  F. SR.) 
GIEN, a town of central France in the arrondissement of Llon- 

targis. within the de'partement of Loiret on the Loire, 39 mi. E.S.E. 
of Orleans by rail. Pop. (19 54) 6.798. Gien has many old houses. 

A stone bridge was built there by Anne de Beaujeu, daughter 
of Louis XI, about the end of the I j th  century. I t  is the seat of a 
subprefect. The old castle. used as a lalv court. was built in 1494 
by Anne de Beaujeu, of brick and stone arranged in geometrical 
patterns. Gien was damaged extensively during LVorld JVar 11. 

GIERKE, OTTO VON (1841-1921) was a leader of the 
German school of historical jurisprudence second only to F. K. von 
Savigny ( I  j 79-1861). Born at Stettin on Jan. I I ,  1841. he studied 
at  the universities of Berlin and Heidelberg and was professor of 
law at Breslau (1871-84), Heidelberg (1884-8;) and Berlin 
(1887-1921). His first researches, on the history of associations 
in German law. culminated in Dns Deutscke Genossenschaftsrecht 
(4 vol., 1868-1913). This major work was partly translated into 
English by F.  JV. Maitland under the title of Politicczl Theories 
o f  the Middle Age (1900). I ts  "realist'! doctrine of corporations 
profoundly influenced legal theory. From about 1888 Gierke 
turned more to private law, commenting on the German civil code 
then newly drafted, and publishing Deutsches Privatrecht (2 vol., 
189 j - ~ g o j )  and Das Recht  der Schz~ldverlziiltnisse (1917). Gierke 
died at  Berlin on Oct. 10, 1921. His son Julius (167 j- ) ,  born 
at  Breslau on March j: 18; j, wrote several works on commercial, 
insurance and maritime law, and was professor a t  Gottingen from 
192 j. 

See the introduction to F. W. Maitland, Political Theories of the 
Middle Age, (1900) ; S. Mogi, Otto  von Gierke (1932) .  

GIERS, NICHOLAS KARLOVICH D E  (1820-189 j ) ,  
Russian statesman of Swedish extraction, was born on May 21, 



1820. H e  was educated at  the lyceum of Tsarskoye Selo, near St. 
Petersburg (Leningrad). At 18 he entered the service of the east- 
ern department of the ministry of foreign affairs. and spent more 
than 2 0  years in subordinate posts, chiefly in southeastern Europe, 
until he became minister plenipotentiary in Persia in 1863. He 
remained there for six years, and, after serving as a minister in 
Switzerland and Sweden. he was appointed in 1875 director of the 
eastern department and assistant minister for foreign affairs under 
Prince Gorchakov, whose niece he had married. The Herzego- 
vinian insurrection had broken out, and he could perceive from 
secret official papers that the incident had far-reaching ramifica- 
tions. While the Austrian officials in Dalmatia were almost openly 
assisting the insurgents, Russian volunteers were flocking to Serbia 
with the connivance of the Russian and Austrian governments, 
and General Ignatiev, as ambassador in Constantinople, was urging 
his government to take advantage of Turkey's weakness and bring 
about a radical solution of the eastern question. Gorchakov did 
not want a radical solution involving a great European war, but 
he did nothing to stem the current of popular excitement. Alex- 
ander 11, personally averse to war. was not insensible to the pa- 
triotic enthusiasm, and remained undecided. Giers gauged the 
situation accurately. As an official and a man of non-Russian 
extraction he had to be reticent. but in private he condemned 
severely the ignorance and recklessness of those around him. The 
event justified his sombre previsions. The so-called patriots 
wished to defy Europe in order to maintain intact the treaty of 
San Stefano, and again Giers found himself in an unpopular minor- 
ity. His influence mas thrown into the scale of peace. His views. 
supported by Count Shuvalov, finally prevailed, and the European 
congress assembled at  Berlin. He was not present a t  the congress, 
and escaped the blame for the concessions which Russia made to 
Great Britain and Austria. From that time he was practically 
minister of foreign affairs, for Prince Gorchakov was in weak 
health. and lived mostly abroad. 

On the death of Alexander I1 in 1881 it was generally expected 
that Giers would be dismissed, as deficient in Russian nationalist 
feeling, for Alexander I11 had strong anti-German Slavophil tend- 
encies. I n  reality the young tsar was fully determined not to let 
his hand be forced by men less cautious than himself. He wanted 
a minister of foreign affairs who would allow him to control the 
main lines, and occasionally the details, of the national policy. 
Giers -as, therefore, appointed minister of foreign affairs on the 
retirement of Prince Gorchakov in 1882; he held office until 
1894. I n  accordance with Alexander 111's wish, Giers followed 
systematically a pacific policy. Accepting the Triple Alliance as 
a fait acconzpli, he sought to establish more friendly relations with 
the cabinets of Berlin, Vienna and Rome. To  the advances of 
the French government he at  first turned a deaf ear, but when 
the vapprochement between the two countries was effected with 
little or no co-operation on his part, he utilized it for restraining 
France and promoting Russian interests. H e  died on Jan. 26, 1895, 
soon after the accession of h'icholas 11. 

GIESEBRECHT, (FRIEDRICH) WILHELM (BEN- 
JAMIN) VON (1814-1889), German historian. author of the 
first general history of the medieval empire based on modern criti- 
cal methods, was born in Berlin, March 5, 1814, and studied under 
Leopold von Ranke. In  18 5; he became professor at  Konigsberg 
and in 1862 succeeded Heinrich von Sybel a t  Munich, where he 
died, Dec. 18, 1889. In  Gesckiclzte der deutschen Kaiserzeit (6 
vol., 1855-95; completed by B. von Simson), Giesebrecht con- 
cerned himself with political and religious aspects, ignoring legal, 
social, economic and constitutional history. His romantic vie~v 
of the emperors aroused controversy, notably with Sybel. Other 
works include Jahvbiicher des deutschen Reiches ulzter Otto I I  
(1840) and the restoration of the important monastery records 
Annales Altahe~zses (1841). 

GIESSEN, a town of Germany, capital of the former province 
of Upper Hesse, in central Hesse. I t  is a t  the confluence of the 
Wieseck with the Lahn, 41 mi. N.N.W. of Frankfurt am Main on 
the railway to Cassel. Pop. (1950) 46,712. Giessen was formed 
in the 12th century out of the villages Selters, Aster and Kroppach, 
for whose protection Count William of Gleiberg built the castle 

of Giessen. The town came, in 1203, into the possession of the 
count palatine, who sold it  in 1265 to the landgrave Henry of 
Hesse. I t  was fortified in I 530 but in 1805 the walls were de- 
molished. In  the old part of the town the streets are narrow 
and irregular. The principal buildings are the Stadtkirche, the 
provincial government offices, comprising a portion of the old 
castle dating from the 12th century, and the town hall (contain- 
ing an historical collection). The university, founded in 1607 
by the landgrave of Hesse, has a library, a botanic garden, an 
observatory, medical schools, a museum of natural history, a 
chemical laboratory and an agricultural college. The industries 
include metal founding and the manufacture of rubber articles, 
machines, leather, tobacco and beer. 

GIFFARD, GODFREY ( c .  123 5- I~OZ) ,  chancellor of Eng- 
land and bishop of Worcester, brother of Walter Giffard (q .v . ) ,  
succeeded his brother as chancellor in 1266, and held that office 
until 1270. He was bishop of /\'orcester from 1268 until his death 
on Jan. 26, 1302. H e  was a benefactor of his cathedral. 

See W. Thomas, Survey of Worcester Cathedral; Episcopal Regis- 
ters; Register oj Bishop Godfrey Giffard, ed. by J .  W. Willis-Bund 
(1898-99) ; and the Annals of Worcester in the Annales monastici, vol. 
iv., ed. by H. R. Luard (1869). 

GIFFARD, WALTER (d. I 2 79); chancellor of England and 
archbishop of York, was a son of Hugh Giffard of Boyton. Wilt- 
shire, and after serving as canon and archdeacon of Wells, mas 
chosen bishop of Bath and Wells in May 1264 I n  August 1265 
Henry I11 appointed him chancellor of England, and he was one 
of the arbitrators who drew up the dictitrln de K e n i h o r t h  in 1266. 
Later in this year Pope Clement IV named him archbishop of 
York. He was the chief of the three regents of the kingdom from 
the death of Henry I11 in 1272 until the return of Edward I in 
Aug. I 274, and again in I 2 75. Giffard died in April I 279. 

See Fasti Eboracenses, ed. by J .  Raine (1863) ; Giffard's Register 
from 1266 to 1279, ed. by W. Brown. 

GIFFARD, WILLIAM (d. 11291, bishop of Winchester; 
received his see from Henry I (1100). He was one of the bishops 
elect whom Anselm refused to consecrate (1101) as having been 
nominated and invested by the lay power. During the investitures 
dispute Giffard was on friendly terms with Anselm, and drew upon 
himself a sentence of banishment through declining to accept con- 
secration from the archbishop of York (1103). He was, however, 
one of the bishops who pressed Anselm, in 1106, to give way to 
the king. (See  also ANSELM, SAIXT.) He was consecrated after 
the settlement of 1107. He founded at  Kaverley, Surrey, the first 
English Cistercian house (1128) and restored Winchester cathe- 
dral with great magnificence. 

GIFFEN, SIR ROBERT (183 7 - I ~ I O ) ,  British statistician 
and economist, was born at  Strathaven, Lanarkshire, on July 2 2 ,  

1837. After working for the Stirling Journal, he joined the staff 
of the Globe in 1862. He also assisted John Morley on the Fort- 
nightly R e v i e u  and in 1868 he became assistant editor on the 
Economist. I n  1873 he was named city editor of the Daily News.  
He later held the same position on T h e  Times .  In  1876 he was 
appointed head of the statistical department in the Board of Trade 
where he became assistant secretary (1882) and controller-general 
(1892). As chief statistical adviser to the government he was 
constantly employed in drawing up reports, giving evidence before 
commissions of inquiry and acting as a government auditor. H e  
retired in 1897 and died in Scotland on April I 2 ,  1910. 

GIFFORD, RQBERT SWAIN (1840-19051, U.S. painter 
and etcher, best known for his coastal views and north African 
scenes, was born at Naushon, Mass., Dec. 23, 1840. He was a late 
product of the Hudson river tradition. He worked mainly in h'ew 
York city, where he was long a teacher in the /Voman7s Art School 
of Cooper Union and its director from 1896 until his death, Jan. 15, 
1905. He was also an etcher and water colourist of considerable 
reputation. (D. H.  \V.) 

GIFFORD, WILLIAM ( I  756-1826), English man of letters 
who, as first editor of the Quarterly Review, attacked Leigh Hunt 
and  hat he called the Cockney school of poetry, was born in 
Ashburton, Devonshire, in April 1756. Orphaned a t  12,  he was 
harshly treated by his godfather who resented paying for his school- 



ing and sent him first to a farm, then to sea and finally to a shoe- made in hundreds of small household workshops. I t  serves as the 
maker as apprentice. Through the kindness of an Ashburton sur- regional commercial centre for the inner N6bi plain and has the 
geon, Jf'illiam Cookesley, he was sent back to school and to Exeter prefectural offices and university, many fine parks, temples and 
college. Oxford. He took his degree and in I 782 became tutor libraries. A summer tourist attraction is nighttime cormorant 
to Lord Grosvenor's son and began to publish verse. The Bavind fishing on the Sagara river, where tame cormorants, with rings 
(1794) i s a  satire, after Persius. on the Della Cruscan coterie led around their necks to prevent swallowing, catch and disgorge 
by Hester Lynch Piozzi ( q . ~ . ) ,  and Tlze ~kfaeviad ( I  795) is an small trout. Pop. (1960) 304.192. (J.  D. EE.) 
attack on the corruptions of the drama. In 1802 he published a GIGANTISM: see DWARFISM AND GIGANTISM. 
translation of Juvenal's Safives, prefaced by a short autobiography. GIGLIO, an island of Italy (anc. Igilium), off the southwest 
An admirer of the classics, he mas also interested in post-Shake- coast of Italy, in the province of Grosseto, Tuscany region, 11 mi. 
spearean dramatists and edited the plays of Philip hiassinger \V. of Monte Argentario. I t  measures about 5 mi. by 3 mi. and its 
(1804-13), Ben Jonson (1816j and John Ford (published post- highest point is 1,634 i t .  above sea level. Pop. (1951) of Giglio 
humously, 18zi) .  Castello, the village at  the highest point, 1,043; of Giglio Porto (a t  

kleanvihile, with George Canning's support, Gifford had founded the harbour) I .ole. Granite was quarried there by  the Romans 
the Anti-Jncobin ( ~ j g g ) ,  and in 1809 he became editor of the new and is still used. The island is fertile and produces wine and fruit. 
Qr~nrtcrly Rcvicw founded by Canning and his friends to counter- the cultivation of ~vhich has taken the place of the forests of which 
balance the \Vhig Edinburgh Rez'iew. For the next I j  years he Rutilius spoke when it served as a place of refuge from the bar- 
made it the vehicle for his hatred of radicals and also of most rising barian inx7aders. Charlemngne gave it to the abbey of Tre Fontane 
authors, upon xvhon~. according to Southey, he looked as Tzaak at  Rome, with a considerable part of the Maremma. From 1264 
\I-alton did upon Torms. Although ultimately responsible for it. to 1406 it belonged to Pisa. then to Florence; then. after being 
he almost certainly did not write the famous attack on Keats's seized by the Spanish fleet, it was ceded to Antonio Piccolomini. 
Endymion (1818) : hut his habitually malevolent reviews provoked nephew of Pius 11. In  1558 it was sold to Eleonora, wife of Cosimo 
Hazlitt into writing A Letter t o  Tt'illianz Gifford, Esq. (1819) in I of Florence. 
which he called him '.the Government Critic . . . the invisible link, GIGTHI, a Roman city of north Africa, near the west coast 
that connects literature ~v i th  the police." He resigned from the of the Little Syrtis (Gulf of Gab&). I t  lies about zo mi. N.E.  of 
Q z ~ ~ z r f ~ v l y  R ~ ~ c w  in 18-14, and died in London on Dec. 31, 1826. the modern Medenine. The ruins are considerable, especially 

See R .  B. Clark, TtJillia~?z Giflard (1930). those of the forum, surrounded on three sides by Corinthian por- 
GIFT, in general English, a term for a present or thing be- ticos; there were the capitolium. curia and basilica and various 

stowed. i.e., an alienation of property other~vise than for a legal temples. The thermae and a market have also been cleared. T o  
consideration. Formerly in English law property in land could be the northwest is the island of Djerba. identified with the land of 
conveyed by one person to another by a verbal gift of the estate the lotus eaters. In  Roman times it was joined to the mainland by 
accompanied by delivery of possession. The statute of frauds re- a causeway, the remains of which are still visible. Houmt Souk 
quired all such conveyances to be in writing. and a later statute (Djerba) .  the chief village, on the north coast of the island is a 
(8 and 9 Vict. c .  106) requires them to be by deed ( q . ~ . ) .  centre of the sponge fishery. The Spaniards intervened in Djerba 

Chattels may be effectually transferred from one person to in 1510 and after I j 3  j and made it their base of operations against 
another by a simple verbal gift accompanied by delivery. But Tripoli in 1560. They were defeated and the Spanish garrison on 
unless the actual thing is bodily handed over to the donee, the the island was exterminated. 
mere verbal expression of the donor's desire or intention has no GIGUE, the courtly version of the English jig from which it 
legal effect whatever. The persons are in the position of parties derived its name when entering the court circles of continental 
to an agreement which is void as being without consideration. Europe during the 17th century. Whereas true Scotch and Irish 
But a declaration of trust. while retaining possession, is good (see jigs were quick and wild and of indefinite form and rhythm, gigz~es 
Williams. Pevsonul Property).  LVhen the nature of the thing is were danced by couples in formal, ballet style and generally in 
such that it cannot be bodily handed over, it will be sufficient to $ or 7 time as the melodic lines were fashioned of rapidly moving 
put the donee in such a position as to enable him to deal with it groups of three eighth-notes. In musical literature the gigue at -  
as the owner. For example, when goods are in a ~irarehouse, the tained importance as the final movement of the suite (q.v.). In-  
delivery of the key will make a verbal gift of them effectual; but variably written in fugal style, the contrapuntal lines retained the 
it seems that part delivery of goods u-hich are capable of actual rapid grpups of three eighth-notes. See JIG. (L. HT. )  
delivery will not validate a verbal gift of the part undelivered. GIJON, a seaport of northern Spain, province of Oviedo, on 
The gift of such personal property as is not chattels or transfer- the Bay of Biscay and the terminus of from AvilCs, 
able to bearer requires a written transfer in proper form. Oviedo and Langreo. I'op. (19 jo) 86,523 (mun. 108.546). The 

For gift taxes. see ESTATE AND IKHERITANCE T A x E ~ *  See older parts of Gijbn occupy the slopes of a rocky peninsula, Santa 
REAL PROPERTY AND CONVEYAKCING, LAWS OF. Catalina point. while its more modern suburbs extend east and west 

GIFT EXCHANGE : see TKADE. PRIMITIVE. along the shore. The town contains few buildings of architectural 
GIFU, landlocked Japanese prefecture of central Honshu, is . interest beyond the 15th-century parish church of San Pedro, with 

dominated by mountains except for a small southern portion, its triple rows of aisles, and the Jovellanos Nautical and Technical 
which is the inner part of the Nobi plain. The plain section has institute. contains a fine collection of dralyings. This insti- 
most of the agriculture. the capital Gifu. other leading cities tute mas founded in I 797 by Gaspar Melchor de Jovellanos (1714- 
(Ogaki. Seki, hiinoi and most industry-textiles. pottery, paper, 1811). the poet and statesman. a native of Gijbn. 
cutlery, automobiles, machinery, wood products and chemicals. A stretch of sandy beach east of the peninsula has made this the 
Forestry is the main occupation in the mountain districts. ECO- bathing quarter of the town. West\\-ard to Cape Torres extends 
nomic ties with Sagoya are strong and many industries are either the Bay of Gijon, the most important roadstead on the Spanish 
branches or subsidiaries of Nagoya firms. Railways link Gifu coast between Ferrol and Santander, The construction of a corn- 
with Pacific coast cities and Toyama on the Sea of Japan. Area rnercial port at Gijbn \+-as begun Tvith a royal grant in 1480. An 
4,016 sq.mi. Pop. (1960) 1,638,399. (J.  D. EE.) arsenal was added in the reign of Philip I1 (1556-98'1, and to this 

GIFU, capital and largest city of Gifu prefecture, central in- the remnant of the Invincible Armada returned for repairs in I j88. 
terior Honshu. Japan, lies a t  the foot of Mt. Kinka along the I n  I 7 78 the port was equipped for trade with the IkTest Indies. I t s  
Kagara river in the N6bi plain. Once a feudal period caitle toxvn, modern prosperity, ho~vever, dates from 1884, when railway com- 
it achieved prosperity as a textile making centre wit11 strong munication was established xvith Langreo and other Asturian min- 
Nagoya con~mercial ties. Rlany large, modern factories house silk. ing districts. In  1892 the harbour of Nusel, a t  the western end of 
cotton and wool textile. metals and machinery manufacturing. the bay, was constructed. At the eastern end, protected by Santa 
At the same time. Gifu is well known for its paper umbrellas. Catalina and two moles, lie the outer and two inner harbours of 
lanterns, fans and other traditional handicraft products that are Gijon proper. 



GILA CLIFF DWELLINGS-GILBERT 
Gij6n is usually identified with the Roman Gigia, captured by 

the Moors early in the 8th century; it was one of the first cities to 
be retaken by King Petayo (720-737). I n  844 Gij6n successfully 
resisted a Norman raid; in 1395 it was burned down, and in the 
16th and 17th centuries it suffered many attacks by corsairs. In  
the civil war of 1936-39, the capture of Gij6n by nationalist forces 
in Oct. 1937 marked the end of fighting in the region. Coasting, as 
well as foreign, trade is considerable. Gij6n is also an important 
industrial centre. 

GILA CLIFF DWELLINGS, a national monument (reser- 
vation) situated about 35 mi. N. of Silver City in the southeastern 
part of Catron county, N.M., U.S. The reservation (160 ac. in 
area) was established on Nov. 16, 1907, to protect a group of four 
cliff d~vellings still in good preservation in the canyon of the west 
fork of the Gila river. 

GILA MONSTER (Heloderma suspecturn), with its relative 
H. hol-ridum of hlexico. the only lizards known to be poisonous. 
The Gila monster inhabits deserts in the southwestern United 
States. chiefly in Arizona, New Mexico and Vtah. I t  is usually 
about two feet in length and has a thick body covered with small 
beadlike tubercles. In  colour it is blackish or purplish, with large, 
somewhat transverse. pinkish or yellowish blotches. The poison 
fangs are in the lower jaw, but its bite is not proved to cause 
death in rnan. This lizard is usually sluggish but, especially in 
the wild state, is aggressive when molested, snapping its power- 
ful jaws from side to side with an unexpected agility. all the 
while emitting sharp hisses. Its grip is tenacious and cannot be 
broken by man without some prying instrument. In  movement 
the Gila monster is slow and clumsy, dragging rather than lifting 
its body over the ground. I t  is oviparous, depositing its soft- 
shelled eggs in the sand. (See LIZARD; REPTILES.) 

GILAN, the westernmost of the three Caspian provinces of 
Iran, lying between 37" N. and 38" I\'. with a breadth varying 
from I j mi. to 60 mi. Pop. (1956) 1,629,327. Separated on the 
north from the U.S.S.R. by the little Astara river, it is bounded 
on the nest  by the province of Azerbaijan, on the south by Kazvin 
and on the east by Mazandaran. Like all the Caspian provinces 
of Iran, Gilan consists geographically of two zones: the coastal 
plain, backed by an almost impenetrable jungle; and the forestclad 
spurs running out northward from the massif of the Elburz range. 
These zones present an astonishing contrast in climate, landscape 
and race. Though the Safid Rud (called Kizil Uzun in its upper 
reaches) is the only river of any volume, the province is ahun- 
dantly watered by a great number of smaller streams. 

The climate of the plains in the neighbourhood of Resht, the 
capital is exceedingly damp and relaxing. with a high rainfall 
(56 in having been recorded), yet over a great part of the area 
the fall is not sufficientlv sure and regular in summer to ~rov ide  

mural) and the Ahu or roedeer (Capreolus pyargus). Among the 
birds. pheasant, woodcock, duck, teal, geese and various other 
waterfonl abound. 

The fishing industry on the Caspian from this province became 
important, but during World War I and later the business was 
practically a t  a standstill because of the unacceptable claims ad- 
vanced by the Soviet government in regard thereto. Early in 1928, 
homever, the parties came to terms; thereafter the fisheries, which 
produce the finest caviar, worked satisfactorily. Of crops, rice 
held its own as the fundamental produce of Gilan. 

Sericulture which was formerly a very important and prac- 
tically the sole industry of Gilan was reduced almost to nothing 
about 1865 by a mysterious epidemic disease which broke out 
among silkworms alike in Persia and in France; but thanks to 
the researches of the famous bacteriologist, Louis Pasteur (who was 
deputed by Napoleon I11 to study the disease), it was gradually 
got under control; and from 1890 onaard the trade regained some 
of its former prosperity. Another notable product of the Caspian 
provinces, though not specially of Gilan, is sugar cane, for the 
growth of m-hich the climate seems eminently suited. Tea plant- 
ing was introduced into the Lahijan district in 1901. The govern- 
ment actively participated, and the industry was put on a pros- 
perous and progressive footing. The other crop of importance 
produced in the province is tobacco, to the cultivation of which 
considerable impetus was given by the increase in cigarette smok- 
ing throughout Iran. 

The capital of the province and the most active commercial 
centre is Resht (q.v.), through which the Tehran-Kazvin-Pahlavi 
motor road runs. The latter place (formerly known as Enzeli) 
enjoys by far the most lively trade of all the Caspian ports of 
Iran. 

After remaining long independlnt, Gilan was conquered by 
Hulagu Khan, who razed the fortifications of Shamiran to the 
ground in 1227 and formed it into two small principalities, sep- 
arated by the river Safid Rud and with their capitals a t  Lahijan 
and Resht respectively. This remained the position until 1567 
when the province was finally incorporated in Persia by the Safavid 
monarch. Shah Tahmasp. 

Gilan was, however, occupied by a Russian force in the early 
part of 1723, and Tahmasp 111, the tenth Safavid Shah, being 
then without a throne and his country occupied by the Afghans, 
ceded it, together with Mazandaran and Astarabad, to Peter the 
Great by treaty. Russian troops remained in occupation until 
1734 "hen they were obliged to evacuate it. 

The derivation of the name Gilan from the modern Iranian 
word gil meaning mud (hence "land of mud") is incorrect. I t  
probably means "land of the Gil," an ancient tribe which classical 
writers mention as the Gelae. 

w 

for cultivation without resort to irrigation. The mild and wet See H. L. Rabino, Les provinces caspiennes de la Perse. Le Guilan 
winter is broken by the bad-i-garm ywarm \Tind). ~h~ soil is (1917) ; J .  B. L. n'oel, "A reconnaissance in the Caspian provinces of 

Persia," Geogr. J. lvii (1921) ; L. $. Fortescue, "The Western Elburz 
fertile, consisting mainly of a rich loam lying over sandstone and and Persian Azerbaijan,,, Geogr, lxiii ( I g 2 4 )  and ' L L ~ ~  provinces 
shingle. The vegetation resembles that of southern Europe, but casoiennes de la Perse," La Geoaraphie xliii (1~2;). - A 

because of the warm humidity which prevails, it is more trop- GILA RIVER. The Gila river rises in soithu,est New hlexico 
ically luxuriant, and in the lower valleys of the Elburz, up in Grand and Catron counties near the Gila Cliff Dwellings Na- 
to 5,000 ft., there are forest tracts as dense as any Indian tional monument. The river, 650 mi. long, flows west-southwest 
jungle. 

The prevailing forest trees are box, oak, ash, beech, elm and 
hornbeam; the first named comes to rare perfection but un- 
fortunately indiscriminate cutting for export has tended to make 
it scarce. Many kinds of fruit-bearing trees are to be met with 
but the quality of the fruit they yield is on the whole disappoint- 
ing. Two varieties of wild grape occur but the cultivated vine 
does not thrive; medlar and fig flourish. as do wild pomegranate 
and watermelon, the latter attaining huge proportions. Oranges 
and lemons thrive in the gardens. and in the hilly district of Rud- 
bar there is considerable cultivation of olives. 

The specialities of Gilan in the direction of fruit are a peculiar 
variety of pear, in great demand for grafting, and the "Gilan 
plum" which is well known all over northern Iran. 

The fauna is well represented, but tigers. once not uncommon, 
are now scarce; panther, hyena, jackal. wild boar are to be found 
as are two species of deer, the fine Maral stag (Cervus elephz~s 

over the hot, dry desert land of southu~estern United States into the 
Colorado river a t  Yuma, Ariz.. (elevation 141 ft.). Near Clifton, 
Ariz., the Gila receives its main charge of water from the San 
Francisco river. On the San Carlos Indian reservation, near 
Globe, Ariz., the Gila is ,dammed by the Coolidge dam completed 
in 1928. The dam's capacity is 1,250,000 ac.ft. of water, which is 
used for irrigation in the Casa Grande valley. From Coolidge dam 
the river flows west about 12 j mi. to a point 20 mi. west of Phoenix, 
\\here it receives the Salt river, its major tributary from the north- 
east. Roosevelt dam on the Salt and Coolidge dam on the Gila 
store all available surface water and the Gila river bed is a dry, 
desolate, barren waste land to its confluence with the Colorado 
river near yuma. Other major tributaries include the San Pedro 
and Santa Cruz rivers. Important towns on or near the river are 
Yuma, Florence, Safford, Hayden and Coolidge, all in Arizona. 

(M. J. L.) 
GILBERT, SIR ALFRED (1854-1934), British sculptor and 



GILBERT 
goldsmith, whose best-known ~ ~ o r k  is the "Eros" memorial foun- 
tain in Piccadilly Circus, London, was born in London on hug. 1 2 >  

18 jq. His first training in art was at  Heatherley's art school, Lon- 
don. and he also studied at  the Royal Academy schools and under 
Sir Joseph Edgar Boehin. From 18; j to 1878 he attended the 
&ole des Beaux-Arts in Paris under P. J.  Cavelier. He then nent 
to Italy, ~vhere he produced his first important works, including 
"The Kiss of Victory" and "Perseus Arming." In 1884 he re- 
turned to England and his "Icarus." commissioned by Lord Leigh- 
ton, was exhibited at  the Royal Academy that year. 

In  188; Gilbert began the memorial (known as "Eros") to the 
philanthropic earl of Shaftesbury, which was unveiled in 1893. In  
1888 he produced the statue of Queen Victoria at Winchester and 
also made the first sketches for the silver gilt and enamel mayoral 
chain for Preston, a good example of his talent for delicate crafts- 
manship. In  1892 he was elected royal academician and began his 
memorial to the duke of Clarence (one of his most important 
works), ~ i ~ h i c h  was placed in the Albert chapel. St. George's, 
Li'indsor. In  1904 he became bankrupt and settled in Bruges. 
Belg., where he remained until 1926 when, at the wish of King 
George V. he returned to England to finish the Clarence memorial. 
Gilbert's last important work was the Queen Alexandra memorial 
opposite St. James's palace, London, unveiled in 1932, in which 
year he was knighted. 

Gilbert died in London on Nov. 4, 1934. (R. Gs.) 
GILBERT, CASS (1859-1934). U.S. architect, designer of 

the Woolworth skyscraper and the U.S. supreme court building, 
was born at  Zanesville. O., on Nov. 24. 18 59. He studied at Massa- 
chusetts Institute of Technology and in 1883 began his career as 
an architect in St. Paul, Minn., but later moved to New York. He 
became most widely known as the architect of the Wool~vorth 
building in New York (1913)! which, with its 60-story tower rising 
to a height of 792 ft., lacily ornamented in modified Gothic, is 
regarded as one of the best designed of early skyscrapers. He 
utilized the neoclassical style characteristic of the national capital 
for the treasury annex (1919) and the supreme court building 
(completed 193 j )  in LVashington, D.C. 

Gilbert's other buildings include the Minnesota state capitol a t  
St. Paul; the Endicott building. the Dayton avenue church and 
St. Clement's Episcopal church in St. Paul; the U.S. customhouse 
and the Union club, New York; the Brazer building and the Suf- 
folk Savings bank in Boston; Art building and Festival hall (for 
the Louisiana Purchase exposition) and the Central Public library. 
St. Louis; Ives Plfemorial library, New Haven (Conn.); and the 
Public library, Detroit, He drew the plans for the University of 
Minnesota and for the University of Texas. Gilbert died on 
May 17, 1934, at Brockenhurst; England. 

GILBERT, GROVE KARL (1843-1918), U.S. geologist. 
was born at  Rochester, K.Y., on May 6, 1843, and graduated 
at the University of Rochester in 1862. He began the study of 
geology and in 1869 went as a volunteer assistant on the second 
Ohio State survey. In  1871 he was assigned to the Wheeler sur- 
vey and during his three years' service took a remarkable trip by 
boat up the lower canyons of the Colorado river. by pack train 
through central Arizona and d o ~ m  the valley of the Gila. and again 
by boat down the Colorado to the, Gulf of California. As a 
result of this trip he published two papers characterizing the basin 
range and plateau provinces and naming and describing ancient 
Lake Bonneville. He was transferred to the Po~vell survey in 
18 7 j which took him to Utah. and with the formation of the U.S. 
geological survey in 1879, he was made one of the six senior 
geologists. In  1884 he was placed in charge of the Appalachian 
division of geology, and in 1889, upon the creation of the division 
of geologic correlation, he was placed at its head. After 1892 he 
relinquished most of his administrative duties and his position as 
chief geologist in order to return to the fuller study of some of 
his earlier problems. During this period his studies included the 
geology of Colorado. Mexico and Alaska, and he visited the latter 
with the Harriman expedition. The Bonneville Monograph, vihich 
he himself regarded as his maglzzLlrz opus, was published in 1890. 
His report on the Geology of the He?zry Mountains, in which the 
volcanic structure known as laccolite was first described, and his 

History  of the 2L7iagara River  (18190) were of particular importance. 
H e  had much to do mith planning the federal survey's biblio- 
graphic work and the adoption of principles of nomenclature and 
cartography, which form the basis of the survey's geologic map 
work. 

H e  died at  Jackson, Mich., on May I ,  1918. 
See Bz~lletin of the Geological Society of America, vol. xxxi! pp. 

26-64, ~ h i c h  includes a complete bibliography of his publications; 
and N.  M. Davis, A7lz.erica7z Joz~rnal of  Science, 4th series, vol. xlvi, pp. 
669-681. 

GILBERT, SIR HUMPHREY ( c .  I j39-I 583), English 
soldier, navigator and pioneer colonist in America, was the second 
son of Otho Gilbert, of Compton, near Dartmouth, Devon, and 
half-brother of Sir Walter Raleigh. H e  was educated a t  Eton and 
Oxford; intended for the law; appointed (July 1566) captain in 
the army of Ireland under Sir Henry Sidney. I n  April I 566 he 
had already joined with Antony Jenkinson in a petition to Eliza- 
beth for the discovery of the Kortheast passage; in Kov. I j66 
he presented an independent petition for the "discovering of a 
passage by the north to go to Cataia." In  Oct. I 569 he became 
governor of Munster; on Jan. I .  1570 he was knighted. I n  1571 ' 

he was returned M.P. for Plymouth; in 1572 he campaigned in 
the Netherlands against Spain without much success; from I 573 
to I 578 he lived in retirement at  Limehousc, devoting himself 
especially to the advocacy of a northwest passage (his famous 
Discoairse on this subject was published in 1576). Gilbert's argu- 
ments, widely circulated even before I 575, were apparently of 
weight in promoting the Frobisher enterprises of 1576-78. On 
June I I ,  I 578, Sir Humphrey obtained his long-coveted charter 
for northwestern discovery and colonization: authorizing him, his 
heirs and assigns. to discover, occupy and possess such remote 
"heathen lands not actually possessed of any Christian prince or 
people, as should seem good to him or them." Disposing not only 
of his patrimony but also of the estates in Kent which he had 
through his wife, daughter .of John Aucher of Ollerden. he fitted 
out an expedition which left Dartmouth on Sept. 23, I 578, and 
returned in May 1579. unsuccessful. 

In  I j79 Gilbert aided the government in Ireland; and in 1583, 
after many struggles-illustrated by his appeal to Walsingham 
on July 11, 1582, for the payment of an amount due to him from 
government, and by his agreement with the Southampton ven- 
turers-he succeeded in equipping another fleet for "Western 
Planting." On June 11; 1583, he sailed from Plymouth mith 
five ships and the queen's blessing; on July 30 he was off the 
north coast of Newfoundland; on Aug. 3 he arrived off the pres- 
ent St. John's. and selected this site as the centre of his opera- 
tions. On Aug. j he began the plantation of the first English 
colony in North America. Proceeding southward with three 
vessels, exploring and prospecting, he lost the largest near Cape 
Breton,!Aug. 29). Immediately after (Aug. 31) he started to re- 
turn to England with the "Golden Hind" and the "Squirrel." of 
40 and 10 tons respectively. Obstinately refusing to leave the 
"frigate" and sail in his "great ship," he shared the "Squirrel's" 
fate in a tempest off the Azores. "Monday, Sept. 9,' '  reports 
Hayes, the captain of the "Hind," "the frigate was near cast 
away . . . yet a t  that time recovered; and, giving forth signs 
of joy, the general. s i t t i ~ g  abaft with a book in his hand, cried 
out unto us in the 'Hind.' 'Lye are as near to heaven by sea as 
by land.' . . . The same Monday night, about twelve, the frigate 
being ahead of us in the 'Golden Hind,' suddenly her lights were 
out. . . . in that moment the frigate was devoured and s~i~allowed 
up of the sea." 

See Hakluyt, Principal Navigations, vol. iii, pp. 135-181 (1600) ; 
Gilbert's Discozlrse of  a Discoverie ,for a hTew Passage to Cataia, pub- 
lished by George Gascoigne in I j76, with additions, probably without 
Gilbert's authority; Hooker's Supplenzent to Holinshed's Irish Clzron- 
icle; Roger i\'illiarns, The Actions oj the Lou'e Countries (1618) ; State 
Papers, Dowzestic (1577-83) ; Wood's Athenaa Oxonienses; ,Vorth Brit- 
ish Review, no. 43; Fox Bourne's English Seal~zen under the Tudois; 
D. B .  Quinn, The Voyages attd Colonisilzg Enterprises o f  Sir Hum- 
phrey Gilbert (1940). Gilbert's interesting xi~ritings on the need of 
a university for London, anticipating in many ways not only the mod- 
ern London university but also the British Museum library and its 
compulsory sustenance through the provisions of the Copyright act, 
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have been printed by Furnivall (Queene Elizabethe's Aclzadew~y) in 
the Early English Text Society Publications, extra series, no. t ~ i i .  See 
also the lives b j  W. G. Gosling ( 1 9 1 1 )  and D. B.  Chidsey ( 1 9 3 2 ) .  

GILBERT, SIR JOHN (181 7--1897), English painter and 
illustrator, \?as born at  Blackheath, London, on July 2 1 ,  1817. 
H e  had had little formal instruction nhen he began to exhibit 
water colours on historical and romantic subjects a t  the Gallery 
of British Art. Gilbert began to exhibit a t  the Royal Academy 
in 1838, pas  elected an associate of the academy in 1872 and a full 
member on June 29. 1876. Many of his most ambitious works 
are a t  the academy. But it is not in these large works in oils that 
Gilbert nas  seen at  his best. At the gallery of the Old Rater 
Colour society, to which from 1852. \\-hen he was elected an asso- 
ciate exhibitor, until he died (Oct. j. 1897), he contributed 270  

drawings, most of them admirable because of the largeness of their 
style, massive colouration, broad chiaroscuro and vigorous design. 
"The Trumpeter," "The Standard-Bearer," "Richard I1 resigning 
his Crown" (at Liverpool), "The Drug Bazaar a t  Constantinople," 
"The Merchant of Venice" and ',The Turkish Water-Carrier" are 
examples. 

Gilbert was elected a full member of the Old Water Colour so- 
ciety in 1855, and president of the society in 1871, shortly after 
which he was knighted. 

GILBERT, SIR JOHN THOMAS (1829-1898), Irish 
Celtic scholar and historian, mas born in Dublin on Jan. 23, 1829. 
As a young man he studied the records of his native city, and his 
first important work xyas a History of the Ci ty  of Dublin (3 vol., 
18 54-59), He was secretary of the public record office (1867- 
75). Gilbert was, from 18j5, secretary of the Irish Celtic and 
Archaeological society, and published many original documents 
relative to Irish history, notably those of the convents of St. Mary 
and St. Thomas in Dublin. 

H e  died in Dublin on May 23, 1898. 
See Life of  Sir John I'. Gilbert, b y  his wife, Lady Gilbert, z vol. 

(1905).  
GILBERT, NICOLAS JOSEPH LAURENT ( I  751- 

I 78o), French poet, was born at  Fontenay-le-Chiiteau in Lorraine. 
I n  1774 he came to Paris. where he became known as an opponent 
of the Encyclopaedists and a panegyrist of Louis XV. The satiric 
force of one or tlvo of his pieces, as Man Apologie (1778) and 
L e  Dix-huitidme SiBcle ( I  77 j ) ,  justify his reputation, which has 
been further increased by writers, who, like Alfred de Vigny 
in his Stello (ch. 7-13), considered him a victim to the spite of 
his philosophic opponents. His best-known verses are the Ode 
imitCe de plusieurs psaumes, usually entitled Adieux 2 la vie. 

GILBERT, RUFUS HENRY (1832-188 j ) ,  U.S. surgeon 
and transit expert who played a major role in the development of 
rapid transit in New York city, was born in Guilford, N.U.. Jan. 26, 
1832. He attended the College of Physicians and Surgeons and 
then served as a surgeon in the Union army in the Civil Xar .  
H e  had become interested in the development of rapid transit in 
large cities as a means of allowing movement of population from 
crowded downtown tenements, with their high incidence of illness, 
and left the army to pursue that work. After gaining experience 
with the Central Railroad of New Jersey, he incorporated the Gil- 
bert Electric Railway company in 18 7 2  to build elevated lines in 
h'ew York utilizing pneumatic tubes set on elevated structures, 
with cars propelled by air pressure in the tubes. Financing diffi- 
culties prevented construction until 1876, however, and forced 
adoption of the more conventional type of elevated railroad, with 
trains drawn by steam locomotives. The Sixth avenue line, from 
Trinity church to Central park, was completed and placed in opera- 
tion in April 1878. But financiers forced Gilbert from the com- 
pany and he died July 10, 1885, broken financially, physically and 
mentally. (J. F. D.) 

GILBERT, SEYMOUR PARKER (1892-1938); U.S. 
lawyer and financial expert, was born in Bloomfield: K.J., on 
Oct. 13, 1892. He graduated from Rutgers college in 1912, and 
from Harvard law school in 1915. After admission to the New 
York bar, he practised with the firm of Cravath and Henderson 
in S e w  York city from 191 j to 1918. In  the latter year, on the 
initiative of R. C. Leffingn-ood, a former associate secretary of 

the treasury, he joined the War Loan staff as counsel. In  June 
1920 he became assistant secretary (later undersecretary) of the 
treasury in charge of fiscal affairs. He resigned on Nov 17. 1923, 
and mas appointed permanent agent general for reparation pay- 
ments from Germany under the Dawes plan on Oct. 31. 1924, 
succeeding Onen D. Young. At the end of his first year. Nov. 30, 
1925, Gilbert reported that the initial annuity of ~.ooo,ooo.ooo gold 
marks due on reparation payments had been received in full. On 
Sept. 2 .  1926. he turned over to the U.S. treasury the first cash 
payment. $5,900 ooo, received by the United States from Germany 
under the operation of the Dawes plan. At this time, by agree- 
ment ~ ~ i t h  the German finance minister. Gilbert modified the 
amount of immediate cash payments and fixed the total annuities 
to be paid during the ensuing three ye'ars. 

Gilbert reIinquished his reparations post in 1930 and returned 
to the United States to become a partner in J. P. Morgan and Co. 
He died in New York city, Feb 23, 1938 

GILBERT (or GYLBERDE) , WILLIAM ( I  544-1 603), the 
most distinguished man of science in England during the reign of 
Queen Elizabeth I, mas a member of an ancient Suffolk family, long 
resident in Clare, and was born on May 24, 1544, a t  Colchester, 
where his father, Hierome Gilbert. became recorder. Educated at  
Colchester school, he entered St. John's college, Cambridge, in 
1558, and after taking the degrees of B.A. and M.A. in due 
course. graduated M.D. in I 569, in which year he was elected a 
senior fellow of his college. He traveled in Europe, and in 1573 
settled in London, where he practised as a physician. He was ad- 
mitted to the College of Physicians probably about 1576, and he 
held several important offices. In  1589 he was one of the commit- 
tee appointed to superintend the preparation of the Pharmacopoeia 
Loudinensis which the college in that year decided to issue, but 
which did not actually appear until 1618. In 1601 Gilbert was ap- 
pointed physician to Queen Elizabeth I, with the usual emolument 
of £100 a year. On the death of the queen in 1603 he was reap- 
pointed by her successor; but he did not long enjoy the honour, 
for he died on Nov. 30 (Dec. 10. N S.), 1603, either in London or 
in Colchester. He was buried in the latter town, in the chancel of 
Holy Trinity church. where a monument mas erected to his mem- 
ory. To the College of Physicians he left his books, globes, in- 
struments and minerals, but they were destroyed in the great fire 
of London. 

Gilbert's principal work is his treatise on magnetism (q . v . ) ,  en- 
titled De magnete, magneticisque corporibus, e t  de magno magnete 
tellure (London, 1600; later editions-Stettin, 1628, 1633; Frank- 
fort. 1629, 1638). This mork. which embodied the results of many 
years' research, was distinguished by its strict adherence to the 
scientific method of investigation by experiment, and by the origi- 
nality of its matter. I t  contains an account of the author's ex- 
periments on magnets and magnetic bodies and on electrical 
attractions, and also his great conception that the earth is nothing 
but a large magnet, and that it is this which explains, not only the 
direction of the magnetic needle north and south, but also the dip- 
ping or inclination of the needle. A posthumous work of Gilbert's 
was edlted by his brother from two manuscripts; its title is D e  
mundo nostro sublunari philosophia nova (1651). He was also the 
first advocate of Copernican views in England, and he concluded 
that the fixed stars are not all a t  the same distance from the earth. 

GILBERT, SIR WILLIAM SCHWENK (1836-191 I ) ,  
English playwright and humorist, son of William Gilbert (a de- 
scendant of Sir Humphrey Gilbert), was born in London on 
Nov. 18. 1836. His father wrote novels. the best-known of which 
were Shirley Hall Asy lum (1863) and Dr Austin's Guests (1866). 
Several of these novels were illustrated by his son, who developed 
a talent for ~~himqical  draftsmanship. W. S. Gilbert was edu- 
cated at Boulogne, a t  Ealing and at  King's college. London. He 
became a clerk in the education department of the privy council 
office in 18 j i .  Disliking the routine work, he left the civil service 
in 1861, entered the Inner Temple. was called to the bar in h'ov. 
1864. and joined the northern circuit. His practice was incon- 
siderable, and his military and legal ambitions were eventually 
satisfied by a captaincy in the volunteers and appointment as a 
magistrate for Middlesex (June 1891). In  1861 he began to con- 
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tribute excellent comic verse to  Fun, with humorous illustrations, 
the work of his own pen, over the signature of "Bab." These 
were collected in 1869 under the title of Bab Ballads, followed by 
More Bab Ballads. The two collections and Songs of a Savoyard 
were united in a volume issued in 1898, with many new illustra- 
tions. The best of the old cuts, such as those depicting the "Bishop 
of Rum-ti-Foo" and the "Discontented Sugar Broker," were 
preserved intact. 

While remaining a staunch supporter of Fun, Gilbert became 
dramatic critic to the Illustrated Times. Early in Dec. 1866 T. 
W. Robertson was asked by Miss Herbert, lessee of the St. James's 
theatre, t o  find some one who could turn out a bright Christmas 
piece in a fortnight, and suggested Gilbert; the latter promptly 
produced Dulcamara, a burlesque of L'Elisire d'amore, written 
in ten days, rehearsed in a week, and duly performed at  Christmas. 
He sold the piece outright for L30, a piece of rashness which he 
had cause to regret, for it  turned out a commercial success. I n  
1870 he was commissioned by Buckstone to write a blank verse 
fairy comedy, based upon Le Palazs de la ve'rite', the novel by Ma- 
dame de Genlis. The result was The Palace of Truth, a fairy 
drama, poor in structure but clever in workmanship, produced 
by Mr. and Mrs. Kendal in 1870 a t  the Haymarket. This was 
followed in 1871 by Pygmalion and Galatea, another three- 
act "mythological comedy"; The Wicked World, written for 
Buckstone and the Kendals; and in collaboration with Gilbert 
& Beckett, The Happy Land (1873). Gilbert's next dramatic 
veatures inclined more to the conventional pattern, combining 
sentiment and a cynical humour in a manner strongly reminis- 
cent of his father's style. These were: Sweethearts (Prince of 
Wales's theatre, Nov. 7, 1874); T o m  Cobb (St. James's, April 
24, 1875); Broken Hearts (Court, Dec. 9, 187 j )  ; Dan'l Druce 
(Haymarket, Sept. 11, 1876); and Engaged (Haymarket, Oct. 
3,  1877). The first and last of these proved decidedly popu- 
lar. Gretchen, a verse drama in four acts, appeared in 1879. 
A one-act piece, called Comedy and Tragedy, was produced 
at  the Lyceum on Jan. 26, 1884. Two dramatic trifles of later 
date were Foggerty's Fairy and Rozenkrantz and Guildenstern, 
a travesty of Hamlet, performed at  the Vaudeville in June 
1891. Several of these dramas were based upon short stories by 
Gilbert, a number of which had appeared from time to time in 
the Christmas numbers of various periodicals. The best of them 
have been collected in the volume entitled Foggerty's Fairy, and 
other Stories. 

In  the autumn of 1871 Gilbert commenced his memorable col- 
laboration (which lasted over 2 0  years) with Sir Arthur Sullivan. 
The first two comic operas, Thespis; or The Gods grown Old 
(Dec. 26, 1871) and Trial b y  Jury (Royalty, March 25. 1875), 
were merely essays. Like one or two of their successors, they 
were, as regards plot, little more than extended "Bab Ballads." 
Later (especially in the Yeomen o f  the Guard), much more elabo- 
ration was attempted. The next piece was produced at  the Opera 
Comique (Nov. 17, 1877) as The Sorcerer. At the same theatre 
were successfully given H.M.S. Pinafore (May 25, 1878), The 
Pirates o f  Penzance; or The Slave o f  Duty (April 3, 1880), and 
Patience; or Bunthorne's Bride (April 23, 1881). In  Oct. 1881 
Patience was removed to a new theatre, the Savoy, specially built 
for the Gilbert and Sullivan operas by Richard D'Oyly Carte. 
Patience was followed on Nov. 25. 1882, by Zolanthe; or The 
Peer and the Peri; and then came, on Jan. 5. 1884, Princess 
Ida; or Castle Adamant, a re-cast of a charming and witty fan- 
tasia which Gilbert had written some years previously, and had 
then described as a "respectful perversion of Mr. Tennyson's 
exquisite poem." The impulse reached its fullest development in 
the operas that followed next in order-The Mikado; or The Town 
o f  Titipu (March 14, 1885); Ruddigore (Jan. 2 2 ,  1887) ; The 
Yeomen o f  the Guard (Oct. 3 ,  1888) ; and The Gondoliers (Dec. 
7, 1889). After the appearance of The Gondoliers a coolness oc- 
curred between the composer and librettist; Gilbert thought that 
Sullivan had not supported him in a business disagreement with 
D'Oyly Carte. But the estrangement was only temporary. Gilbert 
wrote several more librettos, and of these Utopia Limited (1893) 
and the exceptionally witty Grand Duke (1896) were written in  

conjunction with Sullivan. 
As a master of metre Gilbert had shown himself consummate, 

as a dealer in quips and paradoxes and ludicrous dilemmas, un- 
rivalled. Even for the music of the operas he deserves some 
credit, for the rhythms were frequently his own (as in "I have a 
Song to Sing, Ow), and the metres were in many cases invented 
by himself. One or two of his librettos, such as that of Patience, 
are virtually flawless. Enthusiasts are divided only as to  the com- 
parative merit of the operas. Princess Ida and Patience are in  
some respects the daintiest. There is a genuine vein of poetry in 
The Yeomen of the Guard. Some of the drollest songs are  in 
Pinafore and Ruddigore. The Gondoliers shows the most charm- 
ing lightness of touch, while with the general public The  Mikado 
proved the favourite. The enduring popularity of the Gilbert and 
Sullivan operas was abundantly proved by later revivals. Among 
the birthday honours in June 1907 Gilbert was given a knighthood. 
I n  1909 his Fdlen Fairies (music by Edward German) was pro- 
duced a t  the Savoy. Gilbert was drowned a t  Harrow Weald, 
Middlesex, on May 29, 191 I. (T. S.) 

See "W. S .  Gilbert, An Autobiography" in The Theatre (April z ,  
1883, pp., 217 seq.) ; Edith A. Browne, W. S. Gilbert (1907) ; A. Law- 
rence, Lzfe of Sir Arthur Sullivan (1899) ; Cellier and Bridgeman, 
Gilbert and Sullivan and their Operas (Boston, 1914). 

GILBERT AND ELLICE ISLANDS, British colony con- 
sisting of 37 coral atolls and islands spanning the central Pacific 
ocean. While the total area is only 369 sq.mi. and the population 
(1956 est.) 37,385, the distances between islands and groups of 
islands are vast. From Ocean Island in the west it is about 2.200 

mi. to Christmas Island in the east, and from Washington in the 
north at  4' 7' N. latitude it is about 1,000 mi. to Niulakita a t  10" 
4 j' S. latitude. 

The islands form four groups: there are 16 Gilbert islands, 9 
Ellice islands, 8 Phoenix islands and 3 Line islands, with Ocean 
Island as an outlier from the Gilbert Islands. 

Gilbert Islands (pop. 28,035). The principal islands in this 
group, much the most populous in the colony, are Butaritari, 
Little Makin, Tarawa, Abaiang, Marakei, Maiana, Abemama, 
Kuria, Aranuka, Nonouti, Tabiteuea, Beru, Nikunau, Onotoa, 
Tamana and Arorae. These islands lie north and south of the 
equator between 174' E. and 178" E.  

Ellice (Lagoon) Islands (pop. 4,569) lie between 5" and 11' 

S. and at about 178" E. The group contains a large number of 
tiny coral islands or atolls, grouped in nine clusters, extending 
over a distance of about 400 mi. from northwest to southeast. 
The chief groups are Funafuti or Ellice, h'ukulaelae or Mitchell, 
Niulakita or Sophia, Kukufetau, Nui or Egg, Nanumanga and 
Niutao or Lynx. 

Phoenix Group (pop. 1,461). This group is scattered south of 
the equator between 171" and 175' W. Individual islands in this 
group are Gardner, McKean, Hull, Birnie. Sydney, Enderbury, 
Phoenix, and Canton which is under Anglo-American administra- 
tion and is an international airport. 

Line Islands (pop. 864). These are Fanning Island, which 
has a relay station on the transpacific cable, Washington Island, 
and Christmas Island, lying between I 57" and 160" W. 

Ocean Island (pop. 2,456) is the centre of administration for 
the colony. I t  is located at  o0 52' S., 169' 35' E. Ocean Island, 
an atoll pushed up by volcanic action, is rich in high-grade phos- 
phate. 

The islands are on the ethnological borderland between Poly- 
nesia and Melanesia and the natives show a mixture of these racial 
strains, with a larger Negroid element in the Ellice group. The 
inhabitants of the Nui atoll, in the Ellice group, speak the language 
of the Gilberts, while the others are Samoan in speech. Research 
supports the tradition that they came from Samoa originally. 
Many of the natives have been converted to Christianity. 

The temperature varies between 80" and go0 F.  by day and drops 
to a minimum of 70" at night. In  an average year rainfall ranges 
from 40 in. near the equator to IOO in. in the extreme northern Gil- 
berts and around 1 2 0  in. in the Ellice Islands. 

Almost beyond doubt, this region is of comparatively recent 
subsidence. 



Resources are so limited that copra production is the only com- 
mercial agriculture, and phosphate mining the only industry. The 
principal crops are pandanus fruits and coconuts. Phosphate, 
copra and shark fins are exported. (See  also PACIFIC ISLAKDS.) 

Most of these islands were taken over as a British protectorate in 
1892 and annexed as a colony at  the request of the native govern- 
ments in 1915. Ocean Island was annexed in 1916. The Phoenix 
group, which had been colonized by emigrants from the Gilbert 
Islands, was included in the colony by an order in council of 
March 18, 1937. Most of the islands were seized by the Japanese 
soon after the attack on Pearl Harbor. 

They were driven from the Gilberts by U.S. forces in 1943. 
BIBLIOGRAPHY.-C. Hedley, "A General Account of the Atoll of 

Funafuti," Australian and New Zealand Memoirs (1897) ; Report of 
Coral Reef Committee of the Royal Society, Boring? Into a Coral Reef 
(1904) ; P.  S. Allan, Stewarts Handbook o f  the Pacific Isles (1923); 
Gilbert and Ellice Islands Colony Blue Book, 1940-41 (1944) ; Pacific 
Islands Year Book (19 jo) ; Sir A. Grimble, A Pattern o f  Islands (1952). 

(\V. H Is.) 
GILBERT DE LA P O R R ~ E ,  in Latin, GILBERTU~ PORRE- 

TANUS or PICTAVENSIS (1076-1 1 j4) ,  French theologian and philos- 
opher, was born in Poitiers. A pupil of Bernard of Chartres, he 
taught a t  Chartres and in Paris ( c .  1140) and became chancellor of 
Chartres and bishop of Poitiers ( I  142- j4).  His philosophical 
treatment of God and of the Trinity provoked St. Bernard's op- 
position: his doctrine of "divinitas" as distinct from "God" was 
held to be dangerous, or heretical, by the council of Reims (1148). 
According to him, ideas are in God as models (exe?nplarza), of 
which the forms innate i11 individual things ( f o rmae  nativne) are 
copies (exempla) .  Created things are composite : "what they 
are," or subsistens, depends on a multiple subsistentia (species 
and genus, quo e s t )  ; what is substantial in them underlies (sub- 
s t a t )  the accidents characterizing the individuals. In  the De sex 
principiis (by him or by a pupil; ed by A. Heysse, Munster, 
1953) relation, together with quality and quantity, is considered 
to be inherent to substance, as against the other six Aristotelian 
categories. which Aristotle did not discuss in detail and which are 
there specially treated. 

Gilbert wrote commentaries on four of Boethius' theological 
treatises, from which he derived many of his doctrines-edited 
with BoZthius' Opera (Basle, 15 70) and by J. P .  Migne, in Patrol- 
ogia Latzna, lxiv (Paris, 1847); commentary on "De hebdomadi- 
bus," also edited by N. M. Haring in Traditio, ix (New York, 
1953)-on the Psalnts, on the Apocalypse (Paris, I S I ~ ) ,  on St. 
Paul's letters and, in the form of sermons, on the Canticles (Stras- 
bourg, 1497). (L. M.-PO.) 

GILBERT FOLIOT (d. 1187), bishop of Hereford, and of 
London, is first mentioned as a monk of Cluny whence he nas 
called in 1136 to plead the cause of the empress Matilda against 
Stephen at  the Roman court. Shortly afterward he became prior 
of Cluny; then prior of AbbCville, a house dependent upon Cluny. 
I n  I 139 he was elected abbot of Gloucester. The appointment was 
confirmed by Stephen, and from the ecclesiastical point of view 
was unexceptionable. But the new abbot proved himself a valu- 
able ally of the empress, and her ablest controversialist. Gilbert's 
reputation grew rapidly. He was respected at  Rome and in 1148 
\\as nominated by the pope to the see of Hereford. H e  was an 
Angevin a t  heart, and after 1154 was treated by Henry I1 with 
every mark of consideration. He was Becket's rival for the pri- 
macy, and the only bishop who protested against the king's choice. 
Recket endeavoured to win his friendship by procuring for him 
the see of London (1163). But Gilbert evaded the profession 
of obedience to the primate, and apparently aspired to make his 
see independent of Canterbury. 

On the questions raised by the constitutions of Clarendon he 
sided n i th  the king, whose confessor he had now become. He 
urged Becket to yield, and, when this advice was rejected. encour- 
aged his fellow bishops to repudiate the authority of the arch- 
bishop. Gilbert was twice excommunicated by Becket. but both 
on these and on other occasions he showed great dexterity in de- 
taching the pope from the cause of the exile. To him it  was chiefly 
due that Henry avoided an open conflict with Rome of the kind 
which John afterward provoked. 

Gilbert was one of the bishops whose excommunication in 1170 
provoked the king's knights to murder Becket; but he cannot be 
reproached with any share in the crime. His later years were 
uneventful, though he enjoyed great influence with the king and 
among his fellow bishops. 

See Gilbert's Letters, ed. by J .  A. Giles (1845) ; Materials jor the His- 
tory of Thomas Becket, ed. by J .  C. Robertson, Rolls series (1875- 
1885) ; and Miss K. Norgate's England under the Angevin Kings (1887). 

(H. W. C. D.) 

GILBERT OF SEMPRINGHAM, ST., founder of the Gil- 
bertines, the only religious order of English origin, was born at  
Selnpringham in Lincolnshire, c .  1083-89. He was educated in 
France, and ordained in 1123, being presented by his father to the 
living of Sempringham. About 1135 he established there a con- 
vent for nuns; and to perform the heavy work and cultivate the 
fields he formed a number of labourers into a society of lay 
brothers attached to the convent. 

Similar establishments were founded elsewhere, and in 1147 
Gilbert tried to get them incorporated in the Cistercian order. 
Failing in this, he formed communities of priests and clerics to 
perform the spiritual ministrations needed by the nuns. The 
women lived according to the Benedictine rule as interpreted by 
the Cistercians; the men according to the rule of St. Augustine, 
and were canons regular. The special constitutions of the order 
were largely taken from those of the Premonstratensian canons and 
of the Cistercians. Like Fontevrault (q . v . )  it was a double order, 
both communities living side by side; but, though the property be- 
longed to the nuns, the superior of the canons was the head of the 
whole establishment, and the general superior was a canon, called 
"Master of Sempringham." The general chapter was a mixed as- 
sembly composed of two canons and two nuns from each of the 
houses. 

The order received papal approbation in 1148. By Gilbert's 
death (1189) there were nine double monasteries and four of 
canons only, containing about 700 canons and 1,000 nuns in all. 
At the dissolution there were some 2 j monasteries. The order 
never spread beyond England. 

See Bollandists' Acta Sanctorunz (Feb. 4) ; Dugdale, Xonasticon 
(1846) ; Helyot, Hist. des ordres religieux (1714)) ii. c. 29; R. Graham, 
St.  Gilbert of Se~zpringham, and the Gilbertines ( I ~ o I ) ,  and F .  A. 
Gasquet, English JPonastic Life (1904). 

GILDAS (GILDUS) (516?-s~o),  the earliest of British his- 
torians, surnamed by some Sapiens, and by others Badonicus. 
Two short treatises exist, purporting to be lives of Gildas. and 
ascribed respectively to the 11th and 12th centuries; but they 
seem to confuse two, if not more, persons who had borne the 
name. Gildas was almost certainly an ecclesiastic. He \vent 
abroad, probably to France, in his 34th year, where after 10 years 
of hesitation and preparation, he composed the work bearing his 
name. 

His materials, Gildas tells us, were collected from foreign rather 
than native sources. The Cambrian Annals give 570 as the year 
of his death. 

The writings of Gildas have come down to us under the title of 
Gildae Sapientis de excidio e t  conquestu Britanniae. The work is 
now usually divided into three .portions-a preface, the history 
proper, and an epistle-the last, largely made up of Scriptural 
passages brought together for the purpose of condemning the 
vices of his countrymen and their rulers, being the longest but 
least important. In  the second portion, he passes in brief review 
the history of Britain from its invasion by the Romans until his 
OM n times. 

Among other matters he refers to the persecution under Diocle- 
tian, the election of Maximus as emperor by the legions in Britain, 
final abandonment of the island by the Romans and the com- 
ing of the Saxons under Vortigern. Unfortunately his statements 
are vague and obscure. With one exception (the date of the 
battl'e of Mount Badon referred to in connection with the date 
of his own birth, see ARTHCR) no dates are given, and events, 
are not alnays taken up in the order of their occurrence. These 
faults become serious when, as is the case from nearly the begin- 
ning of the 5th century to the date of his death, Gildas's brief 
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narrative is our only authority for most of what passes current 
as the history of England. Thus it is on his sole, though in this 
instance perhaps trustworthy, testimony that the famous letter 
rests. said to have been sent to Rome in 446 by the despairing 
Britons, commencing: "To Agitius (Aetius), consul for the third 
time, the groans of the Britons." 

Gildas's treatise was first published in 1 5 2 5  by Polydore Vergil, 
but with many avowed alterations and omissions. In 1568 John 
Josseline, secretary to Archbishop Parker, issued a more accurate 
edition; and in 1691 a still better edltion appeared at Oxford by 
Thomas Gale. The next English edition described by Potthast as 
editio pessima was published by the English Historical society in 
1838, and edited by the Rev. J.  Stevenson. The text of Gildas 
founded on Gale's edition collated with two other manuscripts, with 
elaborate introductions, is included in the Monumenta Historica 
Britannica, edited by Petrie and Sharpe (1848). Another edition is 
in ,4. W. Haddan and W. Stubbs, Councils and Eccles. Documents 
relating to Great Britain (Oxford. 1869); see also Theodor 
Mommsen's edition in Monum. Gernz. hzst. auct. antiq. xiii, 
Chronica minora saeculorum iv-vii, vol. iii (1898). 

For useful bibliographical notes see C. Gross, Sources of 
English History (1915) and E. K. Chambers, Arthur of Britain 
(1927). 

GILDER, RICHARD WATSON (1844-1909). U.S. editor 
and poet, was born in Bordentown, N.J., on Feb. 8, 1844. Unable 
to attend college, he worked on the Newark (N.J.) Daily Adver- 
tiser and was cofounder of the ~Vewark Morning Register, which 
soon failed. He held positions on Hours at Home (1869) and 
Scribner's iMonthly (later the Century .Wagazine), becoming editor 
of the latter in 1881. 

Throughout this time Gilder had been contributing verse and 
descriptive pieces to various magazines and newspapers, but the 
greatest development of his poetic talent came after he met 
his future wife. Helena de Kay, an art student at Cooper Union. 
Her knowledge of art and music broadened his interests. and after 
their marriage in 1874 their home became a social centre for some 
of the most distinguished persons of the day. The immediate 
fruit of this relationship was The ,\Tew Day (18 75). a series of love 
sonnets, and a sequel volume, The Celestial Passion (1887). In  
Gilder's later verse the lyric impulse is somewhat obscured by the 
numerous "causes" that occupied his energies. Perhaps most 
memorable of these were his efforts in behalf of international copy- 
right law, civil service reform, and as chairman of the New York 
Tenement House commission. 

After several collapses from overwork, Gilder died in New York 
city on Nov. 18, 1909. 

A collected edition of Gilder's verse appeared in 1908. Auto- 
biographical material may be found in Grover Cleveland: a Record 
o f  Friendship (1910) and his Letters (1916). 

See also Brander Matthews, "Richard Watson Gilder," North Ameri- 
can Review (Jan. 1910). 

GILDERSLEEVE, BASIL LANNEAU (1831- 19211, 
U.S. classical scholar, born in Charleston. S.C., on Oct. 2 3 ,  1831, 
graduated at  Princeton in 1849, and studied at Berlin. Bonn and 
Gottingen. From 1856 to 1876 he was professor of Greek in the 
University of Virginia. holding the chair of Latin also in 1861-66, 
and in 1876 he became professor of Greek in the newly-founded 
Johns Hopkins university, a position from which he retired in 
191 j. In 1880 The American Journal of Philology was established 
under his edito~ial charge. 

He published a Latin Grammar (1867 ; revised. with the co-oper- 
ation of Gonzalez B. Lodge, 1894 and 1899) and a Latin series for 
use in secondary schools (18 7 j). both marked by lucidity of order 
and mastery of grammatical theory and methods. His edition of 
Persius (18 75) is of great value. But his bent was rather toward 
Greek than Latin. His special interest in Christian Greek was 
partly the cause of his editing in 187 7 The Apologies of Justin 
Martyr, "which"-to use his own words-"I used unblushingly as 
a repository for my syntactical formulae." His Syntax of Classical 
Greek from Homer to Demosthenes with C. W. E. Miller (part 
i, 1900; part ii, 1911) collects these formulas. Gildersleeve 
edited in 1885 The Olympian and Pythian Odes of Pindar, with a 

brilliant and valuable introduction. His views on the function of 
grammar were summarized in a paper on The Spiritual Rights of 
Minute Research delivered a t  Bryn Mawr in 1895, and his col- 
lected contributions to literary periodicals appeared in 1890 under 
the title Essays and Studies Educational and Literary. H e  was also 
the author of Hellas and Hesperia (1909) and of Creed of the  Old 
South (1915). H e  died in Baltimore on Jan. 9, 1924. 

GILDING, the art of spreading gold, either by mechanical 
or chemical means, over the surface of a body for the purposes 
of protection or ornament. The ar t  of gilding was known to the 
ancients. According to Herodotus, the Egyptians were accus- 
tomed to gild wood and metals; and gilding by means of gold 
plates is frequently mentioned in the Old Testament. Pliny in- 
forms us that the first gilding seen a t  Rome was after the de- 
struction of Carthage, under the censorship of Lucius Mummius, 
when the Romans began to gild the ceilings of their temples and 
palaces, the capitol being the first place on which this enrich- 
ment was bestowed. Owing to the comparative thickness of the 
gold-leaf used in ancient gilding, the traces of it  which yet remain 
are remarkably brilliant and solid. Gilding has in all times oc- 
cupied an important place in the ornamental arts of Oriental 
countries; and the native processes pursued in India a t  the 
present day may be taken as typical of the arts as  practised . . 

from the earliest periods. 
Modern gilding is applied to  numerous surfaces and by various 

processes, making the art an important part of widely different 
ornamental and useful arts. I t  forms an important and essential 
part of picture framemaking, is largely employed in connection 
with cabinet-work, decorative painting and house ornamentation, 
and is of great importance in bookbinding and ornamental leather 
work. Further. gilding is much employed in electro-gilt repro- 
ductions and in electro-plating, and is also a characteristic feature 
in the decoration of pottery, porcelain and glass. Any of these 
various processes may, ho~vever, fall under one of two heads- 
mechanical gilding and chemical gilding. 

MECHANICAL GILDING 
This embraces all the operations by which gold-leaf is pre- 

pared (see GOLDBEATIXG), and the several processes by which 
it  is mechanically attached to the surfaces it  is intended to 
cover. I t  thus embraces the burnish or water-gilding and the 
oil-gilding of the carver and gilder, and the gilding operations 
of the house decorator, the sign-painter, the bookbinder, the 
paper-stainer and several others. Polished iron, steel and other 
metals are gilded mechanically by applying gold-leaf to the metallic 
surface a t  a temperature just under red-heat, pressing the leaf 
on with a burnisher and reheating, when additional leaf may be 
laid on. The process is completed by cold burnishing. Copper 
and wood are perhaps the most widely used bodies for the appli- 
cation of gilding. 

Copper Gilding.-For the gilding of copper, employed in the 
decoration of temple domes and other large works, the follow- 
ing is an outline of the process employed: The metal surface is 
thoroughly scraped, cleaned and polished, and then sufficiently 
heated in a fire to remove any traces of grease or other impurity 
which may remain from the operation of polishing. I t  is then 
dipped in an acid solution prepared from dried unripe apricots, 
and rubbed with pumice or brick powder. Next, the surface is 
rubbed over with mercury, which forms a superficial amalgam 
with the copper, after which it  is left some hours in clean water, 
again washed with the acid solution and dried. I t  is now ready 
for receiving the gold, which is laid on in leaf, and, on adhering, 
assumes a grey appearance from combining with the mercury, 
but on the application of heat, the latter metal volatilizes, leav- 
ing the gold a dull, greyish hue. The colour is brought u p  by 
means of rubbing with agate burnishers. The weight of mercury 
used in this process is double that of the gold laid on, and the 
thickness of the gilding is regulated by the circumstances or 
necessities of the case. For the gilding of iron or steel, the sur- 
face is first scratched over with chequered lines, then washed in 
a hot solution of green apricots, dried and heated just short of 
red-heat. The gold-leaf is then laid on, and rubbed in with agate 
burnishers, when it  adheres by catching into the prepared scratched 
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surf ace. 

Wood Gilding.-In applying gilding to wood, after the sur- 
face has been sand-papered in ortler to remove all sharp edges, 
followed by a very careful dusting, the glue priming size stage 
is of first importance. 

Priming.-Glue size is made by mixing an ounce of glue to a 
gill and one-half of water, and allowing it to soak at  least two 
hours, after which the mixture is placed in a double boiler and 
heated until it has become all liquid; then it is removed to set. 
The combination, which is of jelly-like appearance, can then be 
cut into blocks or squares, and is generally known as the stock 
glue size. I t  is the supply base for all following sizes where glue 
is used as an ingredient. 

Sizilzg, a term used mostly by painters, is primarily applied to 
the act of glazing the surface oi the material to be gilded. For 
this preparation, the stock glue size is thinned by mixing a two- 
thirds proportion of water and dissolving the combination by 
heat in a double boiler, being careful not to place the vessel 
near an open fire. 

I t  is necessary for this size to be painted on the raw wood 
when the combination is still warm. I t  is well also to have the 
surface moderately warm so that the size will not form a film 
on the surface of the wood, but will soak into the grain and act 
as a filler. I t  is also necessary to remove any superfluous liquid 
and blank spaces that may appear just after the glue size is 
applied. From two to five hours are required for the wood to 
dry. The glue priming size is followed by the whiting size. This 
size is made by adding another one-third portion of water to the 
stock glue size and then heating. 

The First Coat of Whiting.-After this mixture has reached the 
proper temperature, which is somewhat under boiling, sprinkle 
in the best quality of bolted whiting until the mixture becomes a 
thick cream. 

The first coat of whiting should be applied in a stipple-like 
fashion, which enables the second coat to have a gripping sur- 
face on which to take a better hold. This stippling should be 
given at  least two hours to dry. After the first coat has been 
applied and allowed sufficient time to dry, the surface should be 
carefully examined for imperfections such as miscuts, openings 
at  joints, or nail holes. These imperfections require considerable 
care in filling with putty, made in the following manner:- 

Putty Filler.--Make a depression in the stock dry whiting, and 
pour in a small amount of stock size glue, which should be heated. 
Take a putty stick and work it around until it becomes a doughy 
mass of whiting and glue. When it has finally been kneaded 
sufficiently to allow handling, work it in the palm of the hand 
until it becomes as pliable as common painter's putty. In placing 
this prepared putty into the blemishes on the wood, moisten each 
particle immediately before putting it into place. I t  is also 
advisable to use a little moisture in smoothing over the surface 
and removing any superfluous putty. 

The second coat of whiting or filling coat is  also called the 
smooth coat. I t  is applied as evenly and smoothly as possible, 
with the exception of the parts that are desired to retain a stippled 
effect, in which case, the stipple is repeated and applied on the 
parts as in the previous coat. Do the stippling before finally 
smoothing the other surfaces with a brush 

The third coat, if necessary, is next applied. This all depends 
on the surface to be gilded and the amount of ornamentation, 
and is mainly intended to produce a pleasing effect. When the 
desired body of whiting has been applied and has dried for at 
least two hours, the parts which are to remain smooth are rubbed 
down with a damp cloth. If necessary, especially in deep orna- 
mentation, a brush will answer this purpose better. After the 
moist smoothing of the surface has been accomplished, it is 
gone over with a fine piece of sandpaper (o  or 00) in order to 
remove the burr which is caused by the damp smoothing. After 
removing all dust after sand-papering, it is ready for its first 
coat of gold size. 

Gold Size is applied in much the same manner as paint would 
be applied, which means working it out smoothly so as to prevent 
any surplus remaining in comers or causing puddles. Where 

ornamentation is deep, puddles or floods in hollows are causes 
of crackling and endless trouble, and one of the most common 
warnings to an apprentice is, "Don't let the depths fill up." 

A Second Coat, and sometimes a third, is applied in like man- 
ner, being careful again to allow the surface to dry well after 
each application and sandpaper to remove Any surface burrs. 
After this, the wood is again dusted off carefully and a coat of 
very weak size is applied, by heating a piece of stock glue until 
it is completely dissolved. This weak size must not be applied 
in a hot state and must be of an even, cool temperature before 
applying; in fact, less warm than luke-warm. The weak size 
must be applied by a long soft-haired brush, avoiding puddles in 
the depths and with such a gentle touch that you do not disturb 
the gold size. A weak size solution is made as follows: A piece 
of stock size glue the size of a lima bean dissolved in one gill 
of hot water, allowed to cool, add a few drops of denatured 
alcohol. 

Burnished gold size is made as follows: Take a desired amount 
of the basic (red clay, blue clay or any one of many more colours 
as it comes in the jar) place it in the vessel and add cold water. 
Stir until it has reached such a consistency that the brush will 
stand upright in it, then place it in the heater to  remain only 
long enough to take off the chill. The stock glue, having previously 
been placed in a heater to bring to a very high temperature, is 
poured, a little at a time, into the clay, stirring the mixture in 
a rapid, agitative manner, adding glue until it reaches the con- 
sistency of just wanting to drip from the brush in a heavy, 
creamy form; the jar containing the burnished gold size is 
covered and allowed to set over night to  ascertain its strength, 
which should be of a jelly consistency. 

A test of gold size for immediate use is made as follows: Apply 
very thinly, a coat of the size on the thumb nail or two other 
finger nails, so that it may dry through the heat of the finger 
and fanning in the air. When this has dried, take the opposite 
thumb.mil and begin to burnish the nail that holds the gold 
size. If it comes off, it lacks glue; if it is dull and slaty looking, 
it lacks body clay; but if it burnishes by the finger nail action 
and has a mellow lustre, the test is successful and the size is 
ready for use. 

Hints on Application.-Gold size must never be cold, nor can 
it be warm when it is applied. In laying gold-leaf with the hair 
tip, a solution of a few drops of alcohol in water should be 
added to the gold sizing before the leaf is flipped on. Also, if 
possible, keep the wood tilted so that the liquid will run down 
and not remain in puddles in any one spot. Burnishing must be 
done within 48 hours, the sooner the better, after the liquid 
and gold size have dried; but the minimum should be four hours 
for drying. After burnishing the surface, it may be necessary 
to apply small patches of gold in spots where it  did not adhere 
in the first laying. 

Faulting, or patching, is done in the same manner as gilding 
with the exception that the solution in this case should contain 
a greater percentage of alcohol, which quickens the drying. Small 
patches dry in about 30 minutes. After the patching has been 
completed, then, with a soft brush, preferably goat hair or 
badger, dust off all surplus particles of gold, so that they will 
not mix with the lacquer which follows. When the burnishing 
has been done, take some weak size and with a camel's hair brush, 
apply very lightly a coat all over, not with a heavy brush motion, 
but just laying it on. When dry, which takes about one hour, the 
wood is ready for lacquering. 

Lacquering is the process in which pure white shellac, diluted 
with denatured alcohol until it flows in a watery state, is applied 
with a camel's hair brush in a light manner. The lacquer must dry 
for about ten hours, after which the wood is ready for toning. 

Any desired effect may be obtained by dissolving a pigment 
with turpentine and adding a few drops of painters' dryer, which 
acts as a binder. I t  should have the consistency of thin, trans- 
parent white raw umber or zinc white. This medium is freely 
applied, allowing it to settle into the depths, removing the sur- 
plus from all high light with cheese cloth or soft, absorbent 
cloth. After a few momenfs, the final effect can be obtained by 



GILDS-GILEAD 
an addit i~nal  light wiping with the cloth, although the best re- quenched in water. By this method its colour is further improved 
sults are often obtained by using the fingers instead of a rag. and brought nearer to that of gold, probably by  removing any 
I t  is advisable not to tone, a t  any one time, a greater surface particles of copper that may have been on the gilt surface. This 
than can be kept under control, because within ten minutes, this process, when skilfully carried out, produces gilding of great 
tone so strongly adheres to the lacquer that erasure is difficult. solidity and beauty; but owing to the exposure of the workmen 

(A. E.) to mercurial fumes, it  is very dangerous, and besides there is 
CHEMICAL GILDING much loss of mercury. 

G i l d i n g  of P o t t e r y  a n d  Porcelain.-The quantity of gold 
  his embraces those processes in which the gold used is a t  consumed for these purposes is very large. The gold used is dis- 

some stage in a state of chemical combination. Of these the solved in aqua-regia, and the acid is driven off by heat, o r  the 
following are the principal :- gold may be precipitated by means of sulphate of iron. I n  this 

Cold Gilding.- In this process the gold is obtained in a state pulverulent state the is mixed with one-twelfth of its 
of extremely fine division, and applied by mechanical means. weight of oxide of bismuth, together with a small quantity of 
Cold gilding on silver is performed by a solution of gold in aqua- borax and gum water. The mixture is applied to  the article 
regia applied by dipping a linen rag into the solution, burning with a camel's-hair pencil, and after passing through the fire is 
it, and rubbing the black and heavy ashes on the silver with of a dingy colour, but the lustre is brought out by burnishing 
the finger or a piece of leather or cork. with agate and bloodstone, and afterwards cleaning with vinegar 

Wet Gi ld ing  is effected by means of a dilute solution of white lead (see poTTERy AND pORCELAIN). 
chloride of gold with twice its quantity of ether. The liquids are GILDS: see G ~ ~ ~ ~ ~ .  
agitated and allowed to rest, when the ether Separates and floats GILEAD, a name used to denote the whole of the territory 
on the surface of the acid. The whole mixture is then poured occupied by the Israelites between the plateaus of Moab and the 
into a f ~ n n e l  with a small aperture, and allowed to rest for Some Hauran, and sometimes in a wider and more general sense to  denote 
time, when the acid is run off and the ether separated. The the region extending from the river hrnon, to the base of Hermon. 
ether will be found to have taken up all the gold from the acid, I t  is a country of high forest ridges (average height, 2,500 f t . )  
and may be used for gilding iron or steel, for which Purpose the lying between the Jordan and the desert plateau. The base slopes 
metal is ~ol ished with the finest emery and spirits of wine. The are of sandstone partly covered by white marls and the upper of 
ether is then applied with a small brush, and as it evaporates limestone scored and riven by numerous wadis. Whilst the gentle 
it deposits the gold, which can now be heated and polished. For declivities towards the eastern plateau have tended to be bare of 
small delicate figures a Pen or a hne brush may be used for trees, the western slopes, prior to the World War, were well clothed 
laying on the ether solution. with oak terebinth and pine. Gilead is in the main a fertile and 

 ire-gilding o r  wash-g i ld ing  is a process by which an beautifu; land. "The pastures are everywhere luxuriant, and the 
amalgam of gold is applied to metallic surfaces, the mercury wooded heights and winding glens, in which the tangled shrubbery 
being subsequently volatilized, leaving a film of gold or an is here and there broken up by open glades and flat meadows of 
amalgam containing from 13 to 16% of mercury. In  the Prep+ green turf, exhibit a beauty of vegetation such as  is hardly t o  be 
ration of the amalgam the gold must first be reduced to thin seen in any other district of Palestine." 
plates or grains, which are heated red hot, and thrown into History.-The name Gilead first appears in the narrative of 
mercury, previously heated, till it begins to smoke. Upon stirring the reconciliation of Jacob and Laban (Gen, xxxi.), where the 
the mercury with an iron rod. the gold totally disappears. The comppsite nature of the narrative renders identification of locality 
proportion of mercury to gold is generally six or eight to one. difficult, and was in use in the time of Josephus, and even later, 
When the amalgam is cold it is squeezed through chamois leather but with no precise geographical definition. In  the Israelitic con- 
for the Purpose of separating the su~erfluous mercury; the gold, quest of the territory east of the Jordan Sihon was crushed a t  
with about twice its weight of mercury, remains behind, forming Jahaz, south of Heshbon (Num. xxi., 2 3 )  and Og, king of Bashan, 
a yellowish, silvery mass of the consistency of butter. When the ,,itten at  Edrei (Deut. i., 5 ) .  In the division of the land the 
metal to be gilded is wrought or chased, it ought to be covered southern half of Gilead fell to  Reuben and Gad (according to 
with mercury before the amalgam is applied, that this may be one account) and the northern half to Manasseh. Gideon on the 
more easily spread; but when the surface of the metal is plain, soil of Gilead swept back the routed hosts of Midian (Judges 
the amalgam may be directly applied to it. When no such PrePa- viii.) ; Jephthah the Gileadite smote the Ammonites from Xroer 
ration is applied, the surface to be gilded is simply bitten and to Minnith (Judges xi.) and dealt faithfully with the treacherous 
cleaned with nitric acid. A deposit of mercury is obtained on a men of Ephraim when their tongues betrayed them at  the fords 
metallic suriace by means of "quick-silver water," a solution of of Jordan (Judges xii.). Gilead was the scene of the fierce barrle 
nitrate of mercury, the nitric acid attacking the metal to which between David and Absalom. Round Ramoth-Gilead many bitter 
it is applied, and thus leaving a film of free metallic mercury. struggles were waged and Ahab perished before its walls. The land, 
The amalgam being evenly spread over the prepared surface of too, played a prominent part in the Maccabean revolt. 
the metal, the mercury is then sublimed by a heat just sufficient I t  was the fate of the Gileadites to meet the first shock of the 
for that purpose; for, if it is too great, part of the gold may be Syrian onslaughts and the rolling tide of Assyrian invasion. The 
driven off, or it may run together and leave some of the sur- Gilead hill country appears to have bred a bold, independent 
face of the metal bare. When the mercury has evaporated, which people, but kindly and hospitable. I ts  intricate country formed a 
is known by the surface having entirely become of a dull, yellow refuge for royalty expectant or in eclipse. Saul's son, Ishbosheth, 
colour, the metal must undergo other operations, by which the was here made king by Abner. T o  its friendly shelter Absalom 
fine gold colour is given to it. fled before the anger of his father and abode three years, and 

First, the gilded surface is rubbed with a scratch brush of David, too, when Absalom's rebellion was at  its height, found 
brass wire, until its surface is smooth; then it is covered with harbourage and a kindly welcome. ~t was men of Jabesh-Gilead 
a preparation called "gilding wax" and again exposed to the fire who risked their lives to recover the bodies of Saul and his sons 
until the wax is burnt off This wax is composed of bees-wax from the walls, or market-place of Beth-Shan (BeisLn). From his 
mixed with some of the following substanaes: viz., red ochre, home amongst the Gilead hills Elijah emerged to become one of 
verdigris, copper scales, alum, vitriol, borax. By this operation the world's great spiritual leaders, and twice a t  least did Jesus 
the colour of the gilding is heightened; and the effect seems to be visit the region-the land beyond Jordan. T o  Josephus it  was 
produced by a perfect dissipation of some mercury remaining Peraea, a land of small provinces whose names re-echoed the cen- 
after the former operation. The dissipation is well effected by tres in which Greek colonists had established themselves during 
this equable application of heat. The gilt surface is then covered the reign of the Seleucidae. Gilead had as chief cities in Old 
over with nitre, alum or other salts ground together, and mixed Testament times, Mahanaim, Succoth, Penuel, Mizpeh, Jazer, 
up into a paste with water or weak ammonia. The piece of metal Ramoth-Gilead, Jabesh-Gilead, and in later times Pella (Fihl), 
thus covered is exposed to a certain degree of heat, and then Gerasa (Jergsh) and others. Ramoth and Mahanaim were stations 



GILES, SAINT- 
of two out of three of Solomon's commissariat officers. The coun- 
try was later extensively and intensively Romanized, and it is diffi- 
cult to  determine where the Old Testament cities of Gilead lie. 
Gilead is now part of Jordan. 

The balm associated with Gilead is probably to be identified with 
mastic, the resin furnished by Pistachia lerztiscus. (E .  Ro.) 

GILES, SAINT, patron of Saint-Gilles, a town in southern 
France (de'partetnent of Gard) on the site of an ancient abbey 
claiming his relics and protected by Charlemagne. One of the 14 
Holy Helpers. or auxiliary saints, Giles was venerated throughout 
Europe as patron of cripples, beggars and blacksmiths; and pil- 
grims to his tomb contributed much to the prosperity of the medi- 
eval town and abbey. The saint's symbols. the hind and arrow, 
refer to famous but conflicting legends based upon a 10th-century 
uncritical biography which claims that he, a young Athenian aris- 
tocrat, after visiting St. Caesarius of Arles (d. j43), lived as a 
hermit until wounded by Flavius, king of the Goths. who was pur- 
suing a hind that had fled to Giles for safety. Later Flavius built 
an abbey, making Giles abbot. His feast day is Sept. I. 

See I?. Brittain, Saint Giles (1928) ; H Thurston and D Attwater, 
Butler's Lives of the Sailzts, vol. iii, pp  457-458 (1956). (A. B WR.) 

GILES OF ROME (Lat. AEGIDIUS ROMANUS) (c. 1245-1316), 
Italian theologian and philosopher. kno~i~n  honorifically as doctor 
fundatissinzz~s ("the best-grounded teacher"). The intellectual 
leader of the Augustinian hermits, Giles nas  probably a pupil of 
Thomas Aquinas in Paris, and for eight years refused to submit 
to the ecclesiastical condemnation of Aquinas' philosophical doc- 
trines (1277). Giles mas general of his order from 1292 to I 29 s 
and archbishop of Bourges from 1295 to 1316. Developing in an 
original way Augustinian and Thomistic doctrines. he maintained 
that God's existence is both directly evident to the human mind 
and demonstrable from sense experience: that essence and exist- 
ence are distinct (his polemic with Henry of Ghent became 
famous), both being "things" at  the same level, that is. by par- 
ticipation in God's ideas and in God's existence respectively; and 
that the pope must have direct political poner over the vhole of 
mankind. His vast literary production includes commentaries on 
Aristotle, on the D e  causis, on Peter Lombard's Sentences and on 
parts of the Bible; theological works (Quodlibeta and Theoremata, 
notably the Theorenzata de esse et essentia, ed. by E.  Hocedez 
[1930] ) ; political treatises (De ecclesiastics potestate against 
Philip 11' of France, ed, by R. Scholz [ I S ) Z ~ ] .  and the very popular 
D e  regi~nine principum) ; and Errores philosophorum, edited by 
J. Koch with English translation by J. Riedl (1955). Numerous 
editions of colle~ted and individual norks of Giles appeared in the 
~ j t h ,  16th and 17th cent17ries; for a catalogue see G. Bruni. Le 
operc di Egidio Ronzano (1936). 

BIBLIOGRAPHY.-E. Hocedez, introduction to the Theore??zata de esse 
et essentia (1930) ; B. Geyer, Die patvistische und scholastische Phi- 
losophie, new ed. (1951) ; E. Gilson, History oj Christian Philo~ophy 
in the Middle Ages, Eng. trans. (19 j j) . (L. hl.-PO.) 

GILES, PETER (1860- 193 j ) .  Scottish comparative philolo- 
gist. who n7as master of Emmanuel college, Cambridge, from 1911 
until his death. nas  born near Aberdeen on Oct. 2 0 ,  1860. He was 
educated at  the local parish school, the University of Aberdeen, 
Freiburg im Breisgau, and Gonville and Caius college. Cambridge, 
where he took a first class in the classical tripos. won a large num- 
ber of scholarships (including t~i-o for New Testament and inter- 
national law) and was appointed reader in comparative philology in 
the university in 1891. He was the author of a Short iLla?zual of 
Comparative Plzilology for Classical Studetzts (189j) and of many 
articles in works of reference. A man of strict integrity Giles 
managed the affairs of Emmanuel college in a businesslike xay and 
raised its status in Cambridge by securing only good appointments 
among its fellov s. H e  died on Sept. I 7. 1935, a t  Cambridge. 

See an  appreciation b y  J. Whatmough in IVoud S tudy ,  vol 30, no. I ,  

P P  1-3 (1954). (J .  ~ E I  ) 
GILGAL ( i . e . ,  "circle" of sacred stones), the name of sev- 

eral places in western Palestine mentioned in the Old Testament. 
The most important is that situated near Jericho (Josh. iv, 19; xv, 
7 j .  Josephus recorded that it was ten stadia, and Jerome that it 
was two Roman miles from Jericho, but neither nds explicit in its 

location. The latter speaks of it  as a deserted place held in deep 
veneration by the natives. The sacredness of the spot may have 
been due to the erection there of the 12 memorial stones (Josh. 
iv. 20). Zschokke (1865), Conder (1874) and Dalman (1911) 
identified it with sites at or near Khirbet el-Ethilek, between Jeri- 
cho and Jordan, and about I+ mi, from Jericho. Another Gilgal 
(mentioned in Josh. xii, 2 3 )  appears to have been situated in the 
maritime plain. This has been identified with Jiljuliyeh, 4 mi. N. 
of Antipatris. A third Gilgal ( I1  Kings iv, 38) was in the moun- 
tains near Bethel. evidently the modern Jiljuliyeh, about 7 mi. iY. 
of Bethel (Beitin). A fourth Gilgal (Deut. xi. 30) would seem 
to be suggested in the neighbourhood of Mt  Gerizim. A place 
called Juleijil, I mi. E.  of the foot of Mt. Gerizim, is a likely identi- 
fication (E.  Ro.) 

GILGAMESH, EPIC OF, the title of one of the most im- 
portant literary products of Babylonia, from the name of the chief 
personage in the tales of nhich it is composed. 

Though the Gilgamesh epic is known to us chiefly from the 
fragments found in the royal collection of tablets made by Assur- 
bani-pal. king of Assyria (668-626 B.c.), for his palace at  Nineveh, 
internal evidence points to the high antiquity of at least some 
portions of i t ;  and the discovery of tablets I1 and I11 and of a 
fragment of the epic in the older form of the Babylonian script 
(c. 2 0 0 0  B.c.) confirms this view. I t  is equally certain that the 
epic originating in Babylonia is a composite product: it consists 
of a number of independent stories or myths originating at  dif- 
ferent times and united to form a continuous narrative with Gil- 
gamesh as the central figure. This raises the question whether 
the independent stories were all told of Gilgamesh or were trans- 
ferred to Gilgamesh as a favourite popular hero. Internal evi- 
dence lends its neight to the latter theory. 

Gilgamesh is said to have been a king in the first dynasty of 
Erech and to have reigned 126 years. The name is Sumerian, and 
fragments of an early Sumerian poem concerning him have been 
found at  Sippur. Why and h o ~  he came to be a popular hero in 
Babylonia cannot be determined, but the epic indicates that he 
came as a conqueror and established himself at Erech. There are 
in the first part of the epic dim recollections of actual events, but 
solid fact is soon left, and the epic soars to the heights of genuine 
myth. Gilgamesh becomes a god and, in certain portions of the 
epic, clearly plays the part of the sun-god of the springtime. tak- 
ing the place apparently of Tammuz or Adonis. though the story 
sho~vs traits that differentiate it from the ordinary Tammuz 
myths. 

A separate stratum in the Gilgamesh epic is formed by the story 
of Enkidu. introduced as the friend of Gilgamesh, who joins him 
in his adventures. No doubt Enkidu, who symbolizes primeval 
man, \+as a figure originally entirely independent of Gilgamesh, 
but his story was incorporated into the epic. 

Another stratum is represented by the story of a favourite of 
the gods known as Ut-Napishtim (or in Sumerian Zi-u-sud-ra), the 
Xisuthros of Berossos. who is saved from a destructive storm and 
flood that destroys his fellow citizens of Shuruppak. Gilgamesh 
is artificially brought into contact with Ut-Napishtim, to whom he 
pays a visit for the purpose of learning the secret of immortal 
life and perpetual youth which he enjoys. During the visit Ut- 
Napishtim tell3 Gilgamesh the story of the flood and of his 
miraculous escape. Kature myths have been entwined with other 
episodes in the epic, and finally the theologians took up the com- 
bined stories and made them the medium for illustrating the truth 
and force of certain doctrines of the Babylonian religion. 

In its final form, the Gilgamesh epic covered 12 tablets, each 
tablet devoted to one adventure in which the hero plays a 
direct or indirect part. Of all 12 tablets, portions have been 
found among the remains of Assur-bani-pal's library, but some 
of the tablets are so incomplete as to leave even their general 
contents in some doubt. The fragments do not all belong to one 
copy. Of some tablets, portions of two, and of other tablets, 
portions of as many as four copies have turned up, pointing to the 
great popularity of the production. The best preserved are tablets 
T I  and XI. uhile of those partially preserved a considerable num- 
ber can be restored. A brief summary of th'e contents of the 12 



GILGIT 
may be indicated as follows: 

In the first tablet, after a general survey of the adventures of 
Gilgamesh, his rule at Erech is described, where he enlists the 
services of all the young able-bodied men in the building of the 
great wall of the city. The people sigh under the burden imposed, 
and call upon the goddess Aruru to create a being who might act 
as rival to Gilgamesh, curb his strength and dispute his tyran- 
nous control. The goddess consents and creates Enkidu, who is 
described as a wild man. living with the gazelles and the beasts 
of the field. Enkidu, whose name points to the tradition which 
made Ea (9.v.) the creator of humanity, symbolizes primeval man. 
Through a hunter, Enkidu and Gilgamesh are brought together, 
but instead of becoming rivals, they are joined in friendship. 
Enkidu is induced by the snares of a maiden to abandon his life 
with the animals and to proceed to Erech, where Gilgamesh, who 
has been told in several dreams of the coming of Enkidu. awaits 
him. Together they proceed upon several adventures. which are 
related in the following four tablets. At first. indeed. Enkidu 
curses the fate which led him away from his former life. and 
Gilgamesh is represented as bewailing Enkidu's dissatisfaction. 
The sun-god Shamash calls upon Enkidu to remain with Gilgamesh, 
who pays him all honours in his palace at Erech. With the de- 
cision of the two friends to proceed to the forest of cedars in nhich 
the goddess Irnina-a form of Ishtar-dwells, and which is 
guarded by Khumbaba. the second tablet ends. In-the third tablet, 
Very imperfectly preserved. Gilgamesh appeals through the god- 
dess Ninsun, mother of Gilgamesh, to the sun-god Shamash for 
his aid in the proposed undertaking. The fourth tablet contains a 
description of. the formidable Khumbaba, the guardian of the 
cedar forest. In the fifth tablet Gilgamesh and Enkidu reach 
the forest. Encouraged by dreams, they proceed against Khum- 
baba, and dispatch him near a specially high cedar over which he 
held guard. In the sixth tablet Cilgamesh is wooed by the goddess 
of love, Ishtar. Gilgamesh. recalling to the goddess the sad fate 
of those who fall victims to her charms, rejects the offer. In the 
course of his recital snatches of other myths are referred to, in- 
cluding the famous Tammuz-Adonis tale, in which Tammuz, the 
youthful bridegroom, is slain by his consort Ishtar. The god- 
dess, enraged at the insult: asks her father Anu to avenge her. A 
divine bull is sent to wage a contest against Gilgamesh, who is as- 
sisted by his friend Enkidu. This scene of the fight with the bull 
is often depicted on seal cylinders. The two friends by their 
united force succeed in killing the bull, and then after performing 
certain votive and purification rites return to Erech, where they are 
hailed with joy. In  the seventh tablet Enkidu is smitten with sore 
disease, but the fragmentary condition of this and the succeeding 
tablet is such as to envelop in doubt the accompanying circum- 
stances, including the cause and nature of his disease. The eighth 
tablet records the death of Enkidu. The ninth and tenth tablets, 
exclusively devoted to Gilgamesh, describe his wanderings in quest 
of Ut-Napishtim, from whom he hopes to learn how he may 
escape the fate that has overtaken his friend. He goes through 
mountain passes and encounters lions. At the entrance to the 
mountain Mashu, scorpion men stand guard, from one of whom 
he receives advice as to how to pass through the Mashu district. 
He succeeds in doing so, and finds himself in a wonderful park, 
which lies along the seacoast. In  the tenth tablet the goddess 
Sabitu! who, as guardian of the sea, first bolts her gate against 
Gilgamesh, after learning of his quest, helps him to pass in a ship 
across the sea to the "waters of death." The ferryman of Ct- 
Napishtim brings him safely through these waters, despite the 
difficulties and dangers of the voyage, and at last the hero finds 
himself face to face with Ut-Napishtim. In  the 11th tablet, Ut- 
Kapishtim tells the famous story of the Babylonian flood. Ut- 
Napishtim and his wife are anxious to help Giigamesh to new life. 
He  is sent to a place where he washes himself clean from impurity. 
He is told of a weed which restores youth to the one grown old. 
Scarcely has he obtained the weed when it is snatched away from 
him by a serpent, and the tablet closes somewhat obscurely with 
the prediction of .the destruction of Erech. In the 12th tablet 
Gilgamesh succeeds in obtaining a view of Enkidu's shade, and 
learns through him of the sad fate endured by the dead. With this 

description, in which care of the dead is inculcated as the only 
means of making their existence in Aralu where the dead are 
gathered. bearable, the epic, so far as we have it, closes. 

The reason why the flood episode and the interview with the 
dead Enkidu are introduced is quite clear. Both are intended 
as illustrations of doctrines taught in the schools of Babylonia; 
the former to explain that only the favourites of the gods can 
hope under exceptional circumstances to enjoy life everlasting; 
the latter to emphasize the impossibility for ordinary mortals 
to escape from the inactive shadowy existence led by the dead, 
and to inculcate the duty of proper care for the dead. That the 
astro-theological system is also introduced into the epic is clear 
from the division into 1 2  tablets. nhich correspond to the yearly 
course of the sun, while throughout there are indications that 
all the adventures of Gilgamesh and Enkidu, including those which 
have a historical background, have been submitted to the influence 
of this system and projected onto the heavens. This interpreta- 
tion of the popular tales. according to which the career of the 
hero can be folloued in its entirety and in detail in the movements 
in the heavens. in time. with the groving predominance of the 
astral-mythological system, overshadowed the other factors in- 
volved, and it is in this form, as an astral myth. that it passes 
through the ancient world and leaves its traces in the folk tales 
and myths of Hebretvs. Phoenicians. Syrians, Greeks and Romans 
throughout Asia Minor and even in India. 

BIBLIOGRAPHY.-The complete ed~tion of the Gilgamesh epic by Paul 
Haupt under the title Das babylonische Ninzrodepos (Leipzig, 1884- 
91) ,  with the 12th tablet in the Beitrage zztr Assyriologie, i, 48-79; 
German translation by Peter Jensen in vol vi of Schrader's Keilin- 
schriftliche Biblzothek, p p  116-273 (Berlin, 1900). See also the same 
author's comprehensive work, Das Gilgamesch-Epos in der Il7eltlitera- 
tur  Translation of the Assyrian and old Bab~lonian tablets by E. 
Ebeling in Gressmann's Altorientalische Texte zum Alten Testament ,  
2nd ed (1926). 

GILGIT, a territory in the northwest of Kashmir containing 
Gilgit hill station. I t  gives its name also to the Gilgit river, the 
Gilgit wazarut lying to the south and to the Gilgit political agency 
comprising a numbeir of states and principalities whose territories 
extend toward Chitral. Afghanistan, the U.S S.R. and Sinkiang. 
The whole area, which has been administered by Pakistan since 
194 7 (see below), was previously under the jurisdiction of the 
maharaja of Rashmir, excepting the states in the political agency 
which were administered by a British officer directly responsible 
to the government of India. These states, which included Hunza, 
Nagar. Ashkuman, Yasin, Ghizar, the little republic of Chilas. etc., 
formerly acknowledged the suzerainty of Kashmir, paying an an- 
nual tribute in gold or grain, but they formed no part of its terri- 
tory. 

Within the wider limits of the former Gilgit agency are many 
mixed races, speaking different languages, which have all been 
usually classed together under the name Dard. The Dard, 
hoaever, are unknown beyond the limits of the Kohistan district 
of the Indus valley to the south of the Hindu Roh, the rest of 
the inhabitants of the Indus valley belonging to Shin republics, 
or Chilas. The great mass of the Chitral population are Kno 
(speaking Khouar) ,  and they may be accepted as representing 
the aboriginal population of the Chitral valley (See H I ~ D W  
KUSH.) Between Chitral and the Indus the "Dards" of Dard- 
istan are chiefly Yeshkuns and Shins, and it would appear from 
the proportions in nhich these people occilpy the country that 
they must have primarily moved up from the valley of the Indus 
in successive waves of conquest, first the Yeshkuns and then 
the Shins. The Shins are of Hindu origin and spread themselves 
northward and eastward as far as Baitistan, where they collided 
with the aboriginal Tatar of the Asian highlands. The waznrat 
of Gilgit contained a population (1941) of 76.j26, all Mohamme- 
dans, mostly of the Shiah sect, but not fanatical. The dominant 
race is that of the Shins, whose language is universally spoken. 
This is one of the so-called Pisacha languages. an archaic Aryan 
group intermediate betueen the Iranian and the Sanskritic. 

In  general appearance and dress all the mountain-bred peoples 
extending through these northern districts are very similar. 
Thick felt coats reaching below the knee, loose "pyjamas" with 



GILGIT 
cloth "putties" and boots (often of English make) are almost 
universal, the distinguishing feature in their costume being the 
felt cap worn close to the head and rolled up round the edges. 

Routes  in t h e  G i l g i t  Agency.-One of the oldest recorded 
routes through this country is that which connects Mastuj in 
the Chitral.valley with Gilgit, passing across the Shandur range 
(12,250 f t . ) .  I t  now forms the highroad bet\?-een Gilgit and Chi- 
tral, and has been engineered into a passable route. From the 
north three great glacier-bred affluents make their way to the 
river of Gilgit, joining it at almost equal intervals: and each of 
them affords opportunity for a rough passage northward. ( I )  
The Yasin river, which follows a fairly straight course from 
north to south for about 40 mi. from the foot of the Darkot 
pass across the Shandur range ( I  5,000 it .)  to its junction with the 
Gilgit river, close to the little fort of Gupis, on the Gilgit- 
Mastuj road. Much of this valley is cultivated and extremely 
picturesque. At the head of it is a grand group of glaciers, one 
of which leads up to the well-known pass of Darkot. ( 2 )  Twenty- 
five miles (by map measurement) below Gupis the Gilgit receives 
the Ashkuman affluent from the north. The little Lake of Karum- 
bar is held to be its source, as it lies at the head of the river. The 
same lake is sometimes called the source of the Yarkhun or Chitral 
river, and it seems possible that a part of its waters may be 
deflected in each direction. The Karumbar, or Ashkuman, is 
nearly twice the length of the Yasin, and the upper half of the 
valley is encompassed by glaciers, rendering the route along it 
uncertain and difficult. (3) Forty miles or so below the Ash- 
kuman junction, and nearly opposite the little station of Gilgit, 
the river receives certain further contributions from the north 
which are collected in the Hunza and Sagar basins. These basins 
include a system of glaciers of such gigantic proportions that 
they are probably unrivalled in any part of the world. The 
glacial head of the Hunza is not far from that of the Karumbar, 
and, like the Karumbar, the rivcr commences with a wide sweep 
eastward, following a course roughly parallel to the crest of the 
Hindu Kush (under whose southern slopes i t  lies close) for 
about 40 mi. Then striking south for another 40 mi., it twists 
amid the barren feet of gigantic rock-bound spurs which reach 
upward to the Muztagh peaks on the east and to a mass of 
glaciers and snow fields on the west, hidden amid the upper 
folds of mountains towering to an average of Z ~ , O O O  ft. The 
next great bend is again to the west for 30 mi., before a final 
change of direction to the south at  the historical position of 
Chalt and a comparatively straight run of 25 mi. to a junction 
with the Gilgit. The valley of Hunza lies 10 mi. from the 
point of this westerly bend, and 20 (as the crow flies) from 
Chalt. 

Glaciers a n d  Mountains.-Conway and Godwin Austen have 
described the glaciers of Nagar, which, enclosed between the 
Wluztagh spurs on the northeast and the frontier peaks of Kash- 
mir (terminating with Rakapushi) on the south~vest, and mass- 
ing themselves in an almost uninterrupted series from the Hunza 
valley to the base of those gigantic peaks which stand about 
Mt.  Godwin Austen, seem to be set like an ice sea to define the 
farthest bounds of the Himalayas. From its uttermost head to 
the foot of the Hispar, overhanging the valley above Nagar, the 
length of the glacial ice bed known under the name of Biafo 
is said to measure about 90 mi. Throughout the mountain region 
of Hunza and Nagar the valleys are deeply sunk between moun- 
tain ranges, which are nowhere less than 15,ooo i t .  in altitude and 
which must average above 20,000 i t .  As a rule. these valleys are 
bare of vegetation. Where the summits of the loftier ranges are 
not buried beneath snow and ice they are bare, bleak and splin- 
tered, and the nakedness of the rock scenery extends down their 
rugged spurs to the very base. Sun-baked in summer and frost- 
riven in winter, the mountainsides are but immense ramps of loose 
rock debris, only awaiting the yearly melting of the upper snow 
fields, or the advent of a casual rainstorm, to be swept downward 
in an avalanche of mud and stones into the gorges below. Here 
i t  becomes piled and massed together, till the pressure of accumu- 
lation forces it out into the main valleys, where it spreads in al- 
luvial fans and silts up the plains. This formation is especially 

marked throughout the high level valleys of the Gilgit basin. 
Passes.-Each of these northern affluents of the main stream 

is headed by a pass, or a group of passes, leading either to the 
Pamir region directly or into the upper Yarkhun valley from 
which a Pamir route diverges. The Yasin valley is headed by 
the Darkot pass (15,ooo f t . ) ,  which drops into the Yarkhun not 
far  from the foot of the Baroghil group over the main Hindu 
Kush watershed. The Ashkuman is headed by the Gazar and Kora 
Bohrt passes, leading to the valley of the Ab-i-Punja; and the 
Hunza by the Kilik and Mintaka, the connecting links between 
the Taghdumbash Pamir and the Gilgit basin. They are all about 
the same height-15,ooo it .  All are passable at certain times of 
the year to small parties, and all are uncertain. I n  no case do they 
present insuperable difficulties in themselves; but the gorges and 
precipices which distinguish the approaches to them from the 
south, the slippery sides of shelving spurs whose feet are washed 
by raging torrents, the perpetual weary monotony of ascent and 
descent over successive ridges multiplying the gradient indefinitely 
-these form the real obstacles blocking the way to these northern 
passes. 

Gi lg i t  Station.-The pretty little station of Gilgit (4,890 ft. 
above sea level) spreads itself in terraces above the right bank 
of the river nearly opposite the opening leading to Hunza, almost 
nestling under the cliffs of the Hindu Koh: which separates it 
on the south from the savage mountain wilderness of Darel and 
Kohistan. I t  includes a residency for a political officer, with 
about half a dozen homes for the accommodation of officials, bar- 
racks suitable for a battalion of troops, and a hospital. Evidences 
of Buddhist occupation are not wanting in Gilgit, though they are 
few and unimportant. Such as they are, they appear to prove 
that Gilgit was once a Buddhist centre! and that the old Buddhist 
route between Gilgit and the Peshawar plain passed through the 
gorges and clefts of the unexplored Darel valley to Thakot under 
the northern spurs of the Black mountain. 

Connect ion W i t h  West Pakistan.- The Gilgit river joins the 
Indus a few miles above the little post of Bunji, where a suspension 
bridge spans the river. A little below Bunji the Astor river joins 
the Indus from the southeast, and this deep pine-clad valley indi- 
cates the continuation of the highroad from Gilgit to Kashmir via 
the Tragbal and Burzil passes. Another well-known route con- 
necting Gilgit with LVest Pakistan lies across the Babusar pass 
(13,690 i t . ) ,  linking the lovely Hazara valley of Kaghan to Chilas; 
Chilas (4,1 jo it .)  being on the Indus. 50 mi. below Bunji. This 
is a more direct connection between Gilgit and the plains of IVest 
Pakistan than that afforded by the Kashmir route via Gurais and 
Astor, which latter route involves t>i70 considerable passes-the 
Tragbal (11.585 it .)  and the Burzil (13.776 i t . ) .  Like the Kash- 
mir route, it is no

w 

defined by a good military road. 
History.-The Dards (Daradae) are located by Ptolemy with 

surprising accuracy on the west of the upper Indus, beyond the 
head

w

aters of the Swat river (Soastus), and north of the Gand- 
arae; i.e., the Gandharis, who occupied Peshawar and the country 
north of it. This region was traversed by two of the Chinese pil- 
grims of the early centuries of the Christian era: who have left 
records of their journeys; viz., Fahien, coming from the north, 
c. 400, and Hsuan Tsang, ascending from Swat, c. 631. The latter 
says: "Perilous were the roads, and dark the gorges. Sometimes 
the pilgrim had to pass by loose cords, sometimes by light stretched 
iron chains. Here there were ledges hanging in mid-air; there fly- 
ing bridges across abysses; elsewhere paths cut with the chisel, 
or footings to climb by." Yet even in these inaccessible regions 
were found great convents and miraculous images of Buddha. 
How old the name of Gilgit is we do not know, but it occurs in 
the writings of the great Mohammedan savant al-Biruni, in his 
notices of Indian geography. Speaking of Kashmir, he says: 
"Leaving the ravine by which you enter Kashmir and entering the 
plateau, then you have for a march of two more days on your left 
the mountains of Bolor and Shamilan, Turkish tribes who are 
called Bhattaveryan. Their king has the title Bhatta-Shah. Their 
towns are Gilgit, Aswira and Shiltash, and their language is the 
Turkish. Kashmir suffers much from their inroads" (tr. Sachau, 
i, 207). I t  is impossible to say what ground the writer had for 
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calling the people Turks. But it is curious that the Shins say they 
are all of the same race as the Moguls of India. whatever they may 
mean by that. Gilgit, as far back as tradition goes, was ruled 
by rajas of a family called Trakane. When this family became 
extinct the valley was desolated by successive invasions of neigh- 
bouring rajas, and in the 2 0  or 30 years ending with 1832 there 
had been five dynastic revolutions. The most prominent char- 
acter in the history was a certain Gaur Rahman or Gauhar Aman, 
chief of Yasin, a cruel savage and manseller, of whom many evil 
deeds are told. Being remonstrated with for selling a ntullah, 
he said, "IVhy not? The Koran, the word of God, is sold; why 
not sell the expounder thereof?" The Sikhs entered Gilgit about 
1842 and kept a garrison there. When Kashmir was made over 
to Maharaja Gulab Singh of Jammu, in 1846, by Lord Hardinge, 
the Gilgit claims were transferred with it. And when a commis- 
sion was sent to lay down boundaries of the tracts made over, 
Vans Agnew (aftenvard murdered at  Multan) and Lieut. Ralph 
Young of the engineers visited Gilgit, the first Englishmen who 
did so. The Dogras (Gulab Singh's people) had much ado to hold 
their ground, and in 1852 a catastrophe occurred, parallel on a 
smaller scale to that of the English troops at Kabul. Xearly 
2 ,000 men of theirs were exterminated by Gaur Rahman and a 
combination of the Dards; only one person, a soldier's wife. es- 
caped, and the Dogras were driven away for eight years. Gulab 
Singh would not again cross the Indus, but after his death (in 
r8j7)  Maharaja Ranbir Singh longed to recover lost prestige. 
I n  1860 he sent a force into Gilgit. Gaur Rahman just then died, 
and there was little resistance. The Dogras took Yasin twice, but 
did not hold it. They also, in 1866, invaded Darel! one of the 
most secluded Dard states, to the south of the Gilgit basin, but 
withdrew again. In  1889, in order to guard against the advance 
of Russia, the British government, acting as the suzerain power 
of Kashmir, established the Gilgit agency. On the British with- 
drawal in 1947 the place of the political agent was taken by a 
Kashmiri governor. In  Nov. 1947 the Gilgit scouts rose in revolt, 
imprisoned the governor and proclaimed Gilgit's accession to 
Pakistan. IVhen the fighting between India and Pakistan ceased in 
Kashmir (q.v.) in 1949, a cease-fire line was established. The 
whole of Gilgit, including the agency and the wazurat, lay north 
of this line, within the area occupied by the forces of Pakistan, 
and from that date was administered by the government of Paki- 
stan. The states and principalities of the former British agency 
were included in an agency established by Pakistan on the British 
model. 

BIBLIOGRAPHY.-G. W.  LeitnCr, Dardistan (189;) ; J .  Biddulph, The 
 tribe^ oj the Hindu Kush (Calcutta, 1880) ; Report of Lockhart's Mis- 
sion (Calcutta, 1886) ; Tanner, "Our Present Knowledge of the Hima- 
laya," Proc. R.G.S., vol. xiii (1891); E. F. Knight, Where Three 
Empires Meet (1892) ; F .  Younghusband, "Journeys in the Pamirs and 
Adjacent Countries," Proc. R.G.S., vol. xiv (1892) ; W. Lawrence, The 
Kashmir Valley (1895) ; G. N. Curzon, "Pamirs," Jour. R.G.S., vol. viii 
(1896) ; A. G. A. Durand, Making a Frontier (1899). 

GILIA, a genus of about IOO species of mostly herbs of the 
Polemoniaceae family. I t  is a polymorphic genus, mostly native 
to western North America, a few to South America, and containing 
annual, biennial and perennial species that show nmuch variation 
in growth habit, inflorescence and flower colour. The following 
are popular garden plants: G. capitata, an annual of about two 
feet with dense globose heads of light-blue flowers; G. rubra, 
commonly known as standing cypress, is a common, leafy-stemmed 
garden perennial, three to five inches high, with a narrow panicle of 
externally bright scarlet flowers that are yellowish and dotted with 
red on the inside; G. aggregata, known as scarlet or skyrocket 
gilia, a biennial, one to three feet high ~ i i t h  showy scarlet to white 
flowers; and G. tricolor, known as bird's-eyes, an annual one to 
three feet, with loose clusters of fragrant flowers with yellowish 
tubes, purple throats and lilac or violet roundish corolla lobes. All 
are of easy culture in the flower garden, and even the biennials and 
perennials will often flower from seed within a single season. 

(J. M. BL.) 
GPLKIN, W A N  (1858-1gz4), Belgian poet, was born at 

Brussels on Jan. 7, 18 58. He  was a member of the group of poets 
known as La jeune Belgique, and his earlier work shows strongly 

the influence of Baudelaire. He  wrote Da?nnation de Z'artiste 
(18go), TdnBbres (1892) and other poems collected under the 
title of La Nu i t  (189;). Other volumes of verse iollo~ved. His 
most individual work is to be found in his dramatic poem 
Prorne'tlze'e (1899) and the blank verse drama L e  R o i  Coplze'tua. 
Gilkin died at  Brussels on Sept. 30, 1924. 

GILL, SIR DAVID (1843-1914)) British astronomer, skill- 
ful observer o i  solar and stellar parallax and pioneer in the use 
of photography for mapping the stars, was born at  Aberdeen. Scot., 
on June 1 2 ,  1843, and educated at  hlarischal college and a t  the 
Lniversity of Aberdeen. I n  18 j z  he became director of Lord Lind- 
say's private observatory at Dunecht near Aberdeen, whence he 
undertook expeditions to observe the transit of Yenus a t  Mauritius 
in 1874 and the close approach to the earth of Mars a t  Ascension 
Island in I 8 7 7 .  

In  1879 Gill was appointed H.M. astronomer at  the Cape of 
Good Hope in succession to E. J.  Stone. I n  1888 and 1889 he 
carried out, with the co-operation of many astronomers, a program 
of intensive observation with the heliometer of selected minor 
planets. This led to the first determination (1901) of the solar 
parallax with modern accuracy (SU.803 i- o".oo46 ) . While a t  the 
Cape observatory Gill completed the Cape Photographic Durch- 
musterung (188 j-89). introduced observations of stellar parallax 
with the heliometer ( q . ~ . ) ,  arid served as one of the original c o w -  
cil for the International Astrographic Chart and Catalogue. H e  
was made knight commander of the Order of the Bath in  goo. 

Gill died in London on Jan. 24. 1914. (0. J. E.) 
GILL, (ARTHUR) ERIC ROWTON PETER JOSEPH 

(1882-1940), English sculptor, engraver, typographical designer 
and essayist. He  fiercely defended the principle that designer 
and workman should be one; and the popularity of his Perpetua 
(1925) and Gill sans-serif (1927) type faces is evidence of a suc- 
cessful application of this and of his purifying influence on type 
design. Gill was born on Feb. 2 2 ,  1882, a t  Brighton, Sussex. where 
his father was an Independent minister. From 1897 his family 
lived at  Chichester, where the boy would have seen the unique 
Romanesque bas-reliefs a t  the cathedral. At his father's wish 
he was articled in 1899 to a London architect, R'. D.  Caroe. but 
in 1903 he turned to letter carving and typography, following 
spare-time studies a t  the nem- Central School of Art with Edward 
Johnston, a pioneer of early 20th-century lettering styles. Until 
1910 Gill worked mainly as a letter cutter and carver on tomb- 
stones, but in 1909 he turned to figure sculpture. X "Madonna 
and Child" of 1910 brought him into public notice, arid in 1911, 
befriended by Augustus John, Roger Fry and others, he held an 
exhibition at the Chenil gallery, London. This early group also 
includes a "Crucifixion" (1910; Tate gallery, London), in Hopton- 
wood stone, a material he was to make fashionable in the 1920s and 
1930s; a "Cupid" (1910) in Portland stone; and a "Torso" (1912; 
Manchester City Art gallery) in the softer Bath stone. The 
"Crucifixion" is inspired by Saxon and Romano-British sculpture, 
but also in its limbs. hands and feet by Paul Gauguin's works, such 
as the "Christ Jaune"; the head resembles certain elongated ones 
of Picasso's "Negro" period. There is early evidence of other 

-derivations as far apart as 6th-century Greece (in the "Contor- 
tionists") and certain Mexican (Aztec) crouching figures (in the 
"St. Simeon Stylites"). Gill was received into the Roman Catholic 
Church in 1913 (later becoming a Dominican tertiary), and carved 
the "Stations o i  the Cross" ior the new \Vestminster cathedral 
(1913-18); these reliefs, though slightly perfunctory in concep- 
tion, are the clearest evidence of his knowledge of the Chichester 
sculptures. In  other works from about 1912 to 1927 Gill appears 
to lack the ingenuousness and force of earlier years; but monu- 
mentality and confidence return in two figures over life size: a 
caryatid in pine (1927) and "Mankind" (1928; 'rate gallery), a 
colossal torso of majestic quality. Gill's other works include the 
Stations of the Cross a t  St. Cuthbert's church, Bradford, York- 
shire (1920-24). the reliefs on Broadcasting house, London 
(1933). and the splendid "Creation of Adam" for the council hall 
of the League of Nations, Geneva (193j-38). Gill was a prolific 
writer and set forth his ideals clearly in his writings; Christ ianity 
and Art  (1927); Sculpture, an Essay on  Stone Cutting-ll'itlz a 
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Preface About God ( I  9 I 7) ; I d  quod v isum placet, A Practical Test  
o j  the Beautiful (1926); Beauty Looks Aj ter  Herselj (1933); 
Money  and Morals (1934) ; Work  and Leisure (193 j )  ; The Neces- 
si ty o j  Belief (1936) ; kt-ork and Property (1937). 

Gill died at  Harefield, Uxbridge, Middlesex on Nov. 17, 1940. 
BIBLIOGRAPHY.-J, Thorp, E.G. ( 1 ~ 2 9 )  ; E. Gill, Autobiograplzy 

(1940) ; LV. Shewring (ed.), Letters of E.G. (1948). (D. C. T. T.) 

GILL or BRANCHIA! the name given to any structure specially 
adapted for aquatic respiration. The essential features of gills 
are thinness and large surface of exposure to facilitate transit of 
respiratory gases; hence they are generally filamentous, feathery 
or plate-shaped body projections. Gills occur in some Xnnelida, 
most Molluscs, the larger Crustacea, aquatic Arachnids, aquatic 
larvae of insects, fishes, and most larval and a feu- adult Xm- 
phibia. Gills often have accessory functions, as producing food- 
concentrating currents and brooding of young (as in bivalve 
mollusks). (See  ANNELIDA; ARACHXIDA; CRUSTACEA; FISHES; 
MOLLUSCA.) 

The word is also applied to structures resembling the branchiae 
of fishes, such as the wattles of a fowl or the radiating films on the 
underside of fungi. 

I n  liquid measure a gill is one-fourth of a pint. 
GILLES LI MUISIS or LE MUISET ( c .  1272-1~52), French 

chronicler, was born probably at  Tournai, and in 1289 entered the 
Benedictine abbey of St. Martin in his native city, becoming prior 
of this house about 1329, and abbot two years later. Gilles wrote 
two Latin chronicles. Clzror~icon ntajzcs and Clzronicon ~ninzcs, 
dealing with the history of the world from the creation until 
13 jz. This work, edited by J. J.  de Smet, in Corpus chronicoru?n 
Flandriae, tonze ii (Brussels, 18411, and by H. Lemaitre for the 
SocietC de I'Histoire de France (1906). is valuable for the history 
of northern France and Flanders during the first half of the 14th 
century. 

Gilles also wrote some French poems, and these Poe'sies de 
Gilles li Muisis were published by Baron Kervyn de Lettenhove 
(1882). 

GILLESPIE, GEORGE (1613-16481, Scottish clergyman, 
was born at  Kirkcaldy on Jan. 21, 1613, where his father, John 
Gillespie, was parish minister, and was educated at  the University 
of St. Andrews. He was acting as private chaplain to the earl of 
Cassillis when he wrote his first work, A Dispute Against the Eng- 
lish Popish Ceremonies Obtruded Gpon the Church of Scotland 
(1637), which was burned by order of the privy council. In April 
1638 Gillespie was ordained minister of Wemyss (Fife), and in 
the same year was a member of the Glasgow assembly, before 
which he preached (Nov. 21) a sermon against royal interference 
in matters ecclesiastical. I n  1642 Gillespie was translated to Edin- 
burgh. In  1640 he had accompanied the commissioners of the 
peace to England as one of their chaplains; and in 1643 he was 
appointed one of the four Scottish commissioners to the West- 
minster assembly, where he displayed great power as a contro- 
versialist. In 164j he returned to Scotland and is said to have 
drawn the Act of Assembly sanctioning the directory of public 
worship. On his return to London he had a hand in drafting the 
Westminster confession of faith, especially chapter one. Gillespie 
was elected moderator of the assembly in 1648. He died at Kirk- 
caldy on Dec. 17, 1648. 

Gillespie's principal publications were controversial and chiefly 
against Erastianism. 

See W o ~ k s ,  with memoir, published by Hetherington (1843-46). 
GILLESPIE, THOMAS ( I  708-741, Scottish clergyman, was 

born at  Clearburn, Duddingston, Midlothian, in I 708. He received 
ordination at  Korthampton in Jan. 1741. In  September of the 
same year he was admitted minister of the parish of Carnock, 
Fife, the presbytery of Dunfermline admitting as valid the ordina- 
tion he had received in England, and allo\ving a qualification of 
his subscription to the church's doctrinal symbol, so far as it had 
reference to the sphere of the civil magistrate in matters of reli- 
gion. Having absented himself from the meetings of presbytery 
held for the purpose of ordaining one Andrew Richardson, an 
unacceptable p'resentee, as minister of Inverkeithing, he mas de- 
posed by the assembly of ~ ; ; 2  for maintaining that the refusal 

of the local presbytery to act in this case was justified. H e  con- 
tinued, however, to preach, first a t  Carnock, and afterward in 
Dunfermline, where a large congregation gathered round him. 
In  1761, in conjunction with Thomas Boston of Jedburgh and 
Collier of Colinsburgh, he formed a distinct communion under 
the name of the "Presbytery of Reliefn-relief, that is to say, 
"from the yoke of patronage and the tyranny of the church 
courts." The Relief Church eventually became one of the com- 
munions combining to form the United Presbyterian Church 
(q.v.). 

Gillespie died on Jan. 19, 1774. 
GILLETTE, WILLLAM HOOKER (18j3-1937), U.S. 

playwright and actor, most successful in portraying the cool, re- 
sourceful man of action and associated particularly with the char- 
acter Sherlock Holmes, was born at Hartford, Conn., on July, 24, 
1 8 j 3  After graduation from Hartford high school, he studied at  
various times at  New Uork university, Massachusetts Institute of 
Fine Arts and Boston university. 

Gillette served with a number of stock companies and made his 
first appearance as an actor a t  the Globe theatre in Boston, Mass., 
in 1875 in Faint Heart Ne'er W'on Fair Lady. His play The  Pro- 
fessor, a light comedy in which he appeared in the title role, was 
produced at  the Madison Square Garden theatre in New York city 
in 1881. Esmeralda, his second successful play, produced later in 
1881, ran for a year and was later revived from time to time. 

Held by  the Enemy ,  a Civil War spy story (produced in Brook- 
lyn, N.Y., in 1836) and Secret Service (Philadelphia, 1895) are 
considered among his best original works. His famous play Slzer- 
lock Holmes, first produced in Kern York in 1899 and later in Eng- 
land, was frequently revived in both countries with Gillette in the 
leading role. His only motion-picture appearance was as Sherlock 
Holmes in a production of 191 j.  He died at  Hartford, Conn., on 
April 29, 1937. 

GILLINGHAM, a municipal and parliamentary borough of 
Kent, Eng., on the hIedway, next to Chatham with which it and 
Rochester form the three "Medway towns." Pop. (1951) 70,676. 
Area 13.0 sq.mi. I ts  population is largely industrial, employed in 
the Chatham dockyards, part of which are in the borough, and in 
local industries. A number of residents are attached to the serv- 
ices in the local establishments. The church of St. Mary Mag- 
dalene ranges in date from Early English to Perpendicular. There 
was formerly a palace of the archbishops of Canterbury in the 
town. 

Gillingham was incorporated in 1903, and in 1929 the boundaries 
were extended to include Rainham parish. 

GILLOT, CLAUDE (16 73-1 722): French painter and en- 
graver, best known as the master of Watteau and Lancret, was 
born at  Langres on April 27, 1673. His sportive mythological 
landscape pieces, with such titles as "Feast of Pan" and "Feast 
of Bacchus," opened the Academy of Painting at Paris to him in 
1715; and he then adapted his art to the fashionable tastes of the 
day. He was connected with the opera and theatre as a designer 
of scenery and costumes. He died in Paris on May 4, I 722. 

GILLOTT, JOSEPH (1799-1873), English pen maker, was 
born at Shefield on Oct. 11, 1799. He set up in business in Bir- 
mingham, and about 1830 he turned his attention to the manu- 
facture of steel pens by machinery; in 1831 he patented a process 
for placing elongated points on the nibs of pens. Subsequently 
he invented other improvements, getting rid of the hardness and 
lack of flexibility, which had been a serious defect in nibs, by 
cutting. in addition to the centre slit, side slits, and cross grinding 
the points. 

Gillott was a liberal art patron and one of the first to recognize 
the merits of J. M. W. Turner. He died at  Birmingham Jan. 5 ,  
18 7 3  

GILLOW, ROBERT (d. 1773), the founder at  Lancaster of 
a distinguished firm of English cabinetmakers and furniture de- 
signers whose books begin in 1731. He was succeeded by his 
eldest son Richard (1734-ISII), who was taken into ~artnership 
about 1757, when the firm became Gillow and Barton, and his 
younger sons Robert and Thomas. The business was continued 
by his grandson Richard (1778-1866j. The firm were architects 



as well as cabinetmakers, and the first Richard Gillow designed 
the classical custom house at  Lancaster. 

About 1761 premises were opened in Oxford street, London. 
For a long period the Gillows were the best-knoxn makers of Eng- 
lish furniture. Sheraton. Hepplewhite and Robert Adam designed 
for them. Between 1760 and 17 jo they invented the original form 
of the billiard table. They were the patentees (about 1800) of 
the telescopic dining table. For a Captain Davenport they made, 
if they did not invent, the first writing table of that name. 

GILLRAY, JAMES (I j j 7-181 j). English caricaturist. who 
lampooned the political figures of his day. was born at  Chelsea. 
Gillray began by learning letter-engraving and later was admitted 
as a student to the Royal Academy. supporting himself by en- 
graving and perhaps by caricatures signed with fictitious names. 
William Hogarth's works were a source of study and delight for 
him in these years. Soon his own caricatures began to appear; the 
first that is certainly his is "Paddy on Horseback." published in 
1779. The name of Gillray's publisher and print seller. Miss Hum- 
p h r e y ~ ,  is inextricably associated with his. He lived in her house 
during all the years of his fame and his prints were shown in the 
windows of her shop. 

X number of his most trenchant satires were directed against 

"THE P L U M  P U D D I N G  I N  D A N G E R "  BY J A M E S  G I L L R A Y  

"Farmer Georgen-King George 11-and his court. After the 
French Revolution. Gillray became a conservative and he issued 
caricatures ridiculing Kapoleon and the French and glorifying John 
Bull. His last work. from a design by Bunbury. is entitled "In- 
terior of a Barber Shop in -issize Time" and is dated 1811. IVhile 
engaged on it he became mad, although he later had occasional 
intervals of sanity. He  died on June I. 181 j. 

Gillray's caricatures may be divided into two classes: the social 
and political. The political caricatures form a historical record 
of the latter part of the reign of George 111. They were circulated 
not only over Britain but throughout Europe and exerted a polyer- 
ful influence. In  this series George 111. the queen. the prince of 
LVales. Fox. Pitt. Burke and Sapoleon are the most prominent fig- 
ures. Among Gillray's best satires on the king are: "Farmer 
George and His Wife.'! companion plates, in one of which the king 
is toasting muffins for breakfast, and in the other the queen is fry- 
ing sprats; "The Anti-Saccharites," where the royal pair propose 
to dispense with sugar to the great horror of the family; ".A Con- 
noisseur Examining a Cooper"; "Temperance Enjoying a Frugal 
Meal"; and "Royal Affability." "The First Kiss These Ten 
Years." a satire on the peace, is said to have greatly amused 
Napoleon. 

Like most of the English caricatures of the time, Gillray's plates 
l-iere executed in etching with stipple and coloured by hand. 
They were produced for popular consumption and perhaps this is 
one of the reasons for that hurried vitality and spontaneity v-hich 
make them so lively and timely. The injustices and pretentions 
which they depict as ridiculous absurdities are always present in 

some form or other. and in the work of Gillray they are leveled to 
the ground of truth by combination of conviction. vitality, acute 
human observation, fantasy and artistic nai'vetC. Unlike Daumier, 
Gillray does not situate the caricature in the realm of great ar t ,  
but he does bring it to the threshold. 
See Thomas Wright and R H. Evans. Historical and Descriptive Ac-  

count o f  the Curzcaturrs o f  Janzes Gillray (1851) ; Mary Dorothy 
George, Catalogue o f  Political and Personal Satires . . . in Tlze British 
~ l f z ~ s e u ? ~ ,  vol. v-ix (1935-1949). (H. Es.; X.) 

GILLYFLOWER, a name applied to various flowers, but 
most commonly to the clove pink, Dianthus caryophyllus,  of which 
the carnation is a cultivated variety, and to the stock. Matt/ziola 
incana, a well-kno~+-n garden favourite. The word is sometimes 
written gilliflo~ver or gilloflower: and is reputedly a corruption of 
July flower. "so called from the month they blow in." The name 
n-as originally given in Italy to plants of the pink tribe, especially 
the carnation, but has in England been transferred to several cru- 
ciierous plants. 

The gillyflower of Chaucer and Spenser and Shakespeare was, as 
in Italy, Dianthus caryop/tylltcs; that of later writers and of gar- 
deners. 11Iatthiola. The principal other plants which bear the name 
are the  allfl flower, Cheiranthus cheiri, called wall gillyflower in 
old books; the dame's violet: Hesperis matronalis, called vari- 
ously the queen's, the rogue's and the winter gillyflo~ver; the ragged 
robin. Lychnis floscuculi, called marsh gillyflower and cuckoo 
gillyflower ; the water violet. Hottonia palz~stris, called water gilly- 
f lowr ;  and the thrift. Statice arrneria, called sea gillyflower. As 
a separate designation it is usually applied to the \vallflower. 

GILMAN, DANIEL COIT (1831-1908). U.S. educator, first 
president of Johns Hopkins university, was born in Norwich, 
Conn.. on July 6. 1831. After his graduation at  Yale in 1852 he 
went to St. Petersburg, Russia, as attache, then studied at  Ber- 
lin (1854-jj). For I years he worked at  Pale  as assistant li- 
brarian. professor of physical and political geography and secretary 
of the governing board. From 1872 to 1875 he was head of the 
University of California a t  Berkeley. In  187j he became first 
president of Johns Hopkins. This post he filled until 1901. after 
which, until 1904, he served as the first president of the Carnegie 
institution at  Washington, D.C. He  died at Norwich on Oct. 13, 
1908. 

Gilman's influence upon higher education in the United States 
was great, as was his contribution to the organization of the 
Johns Hopkins hospital, of vihich he was made director in 1889. 
Under him Johns Hopkins had an immense influence, especially in 
the promotion of original and productive research. Through his 
services on numerous foundations and boards devoted to educa- 
tion, and as president of the National Civil Service Reform league, 
he further aided in educational and social betterment in the United 
States. 

See Fabian Franklin, Life of Daniel Coit Gilnzan (1910) ; John 
Thomas Faris, U e n  W h o  Conquered ( 1 9 2 2 ) .  

GILMAN, LAWRENCE (1878-1939), U.S. music critic. 
who wrote on many aspects of modern music. was born at  Flushing, 
N.Y.. July j. 1878. Educated in the S e w  York public schools 
and the Collins Street Classical school (Hartford, Conn.). he 
studied art with LVilliam 31. Chase and at the Art Students league 
in New York city. He  was an illustrator for the Y e w  York  Herald 
(1896-98). He became music critic for Harper's H7eekly in 1901, 
also serving as assistant editor (1903-11) and managing editor 
(1911-13). H e  was an editor of Harper's LbIagazine (1913-1 j) 
and music; drama and literary critic of the S o r t h  Ainerica~c Ke- 
v iew (191 5 - 2 3 ) .  leaving to become the Y e w  Y o r k  Herald Tribzlne 
music critic, a position he held until his death in Franconia, X.H., 
Sept. 8. 1939. He wrote program notes for the S e w  York Phil- 
harmonic society and for the Philadelphia orchestra (1921-39). 

Gilman wrote Phases of J f  odern A!Iz~sic (1904). Edward JIac- 
Dowel1 (190j: revised and enlarged. 1909). T h e  Music of Tonzor- 
YOLY (190;). Stories of Symphonic Llfz.rlusic (I~o';), Aspects oJ ;I.fod- 
ern  Opera (~gog), .l 'atz~~e i?z Music (1914), E'agner's Operas 
(1937) and Toscani~zi  and Great Music (1938). 

GILMORE, PATRICK SARSFIELD (1829-1892): L.S. 
bandmaster. was born in Ireland: and settled in America about 



18j0. H e  organized the best wood wind and brass players of 
Europe and America, playing in the remoter areas and introducing 
Wagner, Liszt and other great composers where they had been 
unknown. H e  was responsible also for many great orchestras, 
including one a t  the World's Peace Jubilee, Philadelphia, 1872, 
when the  orchestra numbered 2 , 0 0 0  and the chorus 20,000. He  
died a t  St.  Louis Sept. 24, 1892. 

GILPIN, BERNARD ( I  j17-I j83) ,  English clergyman. the 
"apostle of the north," was born a t  Kentmere in 1517 and edu- 
cated a t  Queen's College, Oxford, where he m7as elected fellow in 
I j42 ; in the same year he was ordained. Gilpin was one of the 
first scholars elected to Wolsey's new foundation a t  Christ Church. 
At Oxford he defended the doctrine of the church against Hooper. 
but his confidence in his own cause was somewhat shaken by a 
public disputation in which he supported Hooper against Peter 
Martyr.  I n  I j j 2  he preached before Edward VI a sermon on 
sacrilege. in which he denounced the expropriation of church prop- 
erty.  About this time he became vicar of h'orton in the Durham 
diocese, and obtained a licence, through b'illiam Cecil, as a gen- 
eral preacher throughout the kingdom during the king's lifetime. 

On Mary's accession he went abroad to  study a t  Louvain. Ant,- 
werp and Paris, returning to England in 1 j j 6  as rector of Eas- 
ington and archdeacon of Durham. His outspokenness excited 
hostility, and he was brought before Tunstall, bishop of Durham, 
on a charge of heresy. Tunstall dismissed the case. and presented 
Gilpin with the rich living of Houghton-le-Spring. and when the 
accusation was renewed, he again protected him. Gilpin's enemies, 
honever,  obtained a royal warrant for his apprehension from 
Bonner, bishop of London, but his arrival in London was fortu- 
nately delayed by an accident in which he broke his leg, and he 
was freed from danger by the news of Queen Mary's death. He  
died a t  Houghton on May 4, 1j83. 

Gilpin steadily refused promotion. H e  held a great position in 
the north,  and displayed a magnificent hospitality a t  Houghton 
to all classes of his parishioners, and treated them with great 
generosity in critical times. He  built and endowed a grammar 
school, maintained a large number of poor children a t  his own 
charge, and helped the more promising pupils to enter the uni- 
versities. 

See Christopher Wordsworth, Ecclesiastical Biography, vol. iii, 4th ed., 
w-hich contains a contemporary sketch by G. Carleton, originally, printed 
in Bates's Vitae selectorufn aliquot virorum. 

GIL POLO, GASPAR ( ? I  j30-I jg I ) ,  Spanish novelist and 
poet, was born a t  Valencia. H e  finds a place in the history of the 
novel as the author of La Diana enamorada, a continuation of 
Montemayor's Diana, and perhaps the most successful continua- 
tion ever written by another hand. One of the most agreeable of 
Spanish pastorals, it was imitated by Cervantes in the Canto de 
Caliope, and was translated into English, French. German and 
Latin. The English version of Bartholomew Young, published 
in I jy8 but current in manuscript I j years earlier, is said to have 
suggested the Felismena episode in the Two Gentler~cert of L'eiorza; 
the Latin version of Caspar Barth, entitled Erotodidascalz~s (Han- 
over, 162j!, is a performance of uncommon merit as well as a 
bibliographical curiosity. 

GILSONITE is a native bitumen (q .v . ) ,  an asphaltite, found 
near the Colorado-Utah border in the Uinta basin. I t  is named 
after S. H .  Gilson, one of its discoverers; the alternarive names 
uintaite or uintahite are derived from its location. Gilsonite is a 
lustrous, jet-black solid bitumen exhibiting conchoidal fracture. 
I t  gives a brown streak, ranges in specific gravity from 1.03 to 
1.10 and is soluble in carbon disulfide. The  melting point varies 
from 110" to 260' C.. depending on chemical composition. 

Gilsonite occurs as veins filling parallel, vertical fractures. The 
largest veins are several miles long, thousands of feet deep and 
about 2 0  i t .  thick. annual production before Iyjo was 
about ';j,ooo tons, when it  was used largely in manufacturing 
paints and other coating materials. Gilsonite production increased 
after 1957. ~vhen it was mined hydraulically and transported as a 
water slurry by pipeline to refineries for conversion to coke and 
gasoline. (S. K. S r . )  

GILYAKS, a Palaeo-Asiatic people originally widespread 

4-GIN 
throughout the Lower Xmur and the north of Sakhalin. The clan 
forms a society based on common rights and marital duties. The 
men in one class: A. had to take wives from another class. B. The 
women in class X had to marry men-not from B but from a 
third class, C. Thus brother and sister mated into different clans. 
The classificatory system of relationship is developed on these 
lines: common fire, community in the bear rites, common enemies, 
community in blood money and common tabus bind the clans 
together. Shamanism and bear worship existed. Death was due 
to evil spirits and the corpse was cremated, except in certain 
special cases. 

See M .  Czplicka, Aboriginal Siberia (1914) .  
GIMA'A: see A R ~ B S .  
GIMBAL, a mechanical device for hanging an object in order 

that it may keep a horizontal and constant position. ~vhile the body 
from which it is suspended is in free motion, so that the motion 
of the supporting body is not communicated to i t .  I t  is thus used 
particularly for the suspension of compasses or chronometers and 
lamps a t  sea, and usually consists of a ring freely moving on an 
axis. within which the object swings on an axis a t  right angles to 
the ring. 

The word is derived frorn the 0. Fr.  gemel, a term for a ring 
formed of two hoops linked together and capable of separation, 
used in the 16th and 17th centuries as betrothal and keepsake 
rings. They sometimes were made of three or more hoops linked 
together. 

GIMLET, a tool used for boring small holes. I t  is made of 
steel, with a shaft having a hollo~v side. and a screw at  the end 
for boring the wood; the handle of wood is fixed transversely to 
the shaft. X gimlet is always a small tool. A similar tool of large 
size is called an  auger. See TOOL. 

GIMP or GYXP. Probably a nasal form of the Fr.  guipure, 
from gntiper, to cover or "whip" a cord over with silk, a stiff trim- 
ming made of silk or cotton woven around a firm cord, often 
further ornamented by a metal cord running through it. I t  is 
also sometimes covered with bugles, beads or other glistening 
ornaments. The trimming employed by upholsterers to edge cur- 
tains. draperies, the seats of chairs, etc., is also called gimp; and 
in lace work it is the firmer or coarser thread which outlines the 
pattern and strengthens the material. 

Gimp is also a shortened form of gimple (the O.E. wimple), the 
kerchief worn by a nun around her throat, sometimes also applied 
to a nun's stomacher. 

GIN, a potable distilled spirit, deriving its principal flavour 
from the juniper berry (ju?ziperus commu~zis). The origin of gin 
was medicinal and is attributed to Franciscus de la Boe (1614- 
1672). professor of medicine a t  the University of Leyden. Hol- 
land, who distilled spirits in the presence of the juniper berry in 
order to prepare a specific with known diuretic properties. The 
juniper berry was known by its French name of geni?vre, which 
the Dutch altered to genever, and the English to gin. 

By 1792 Holland was producing 14,ooo.ooo gallons, of which 
~ o ~ o o o . o o o  were exported. British soldiers returning from the wars 
on the continent brought the taste for gin to England. However, 
i t  was Queen Anne who gave gin distilling its impetus during her 
reign (.1ioz-14), when she raised the duties and taxes on imports 
and lowered the excise on home products. 

There are two basic types of gin, those produced in the Kether- 
lands and those produced elsewhere, principally in England and 
America. The difference derives from the fact that the Dutch 
utilize very rich, full-bodied spirits and distill their gin a t  a very 
low proof, usually below roo. nhile the English and American dis- 
tillers use highly purified spirits, distilling their gins off a t  about 
160 U.S. proof. 

Dutch gins are knonn as Genex7a. Genever: Schiedam or Hol- 
lands. Lon  proof spirits distilled from a mash of a t  least one- 
third barley malt are rectified. The resultant spirits, together 
ni th  the flavouring agents. are redistilled, coining off a t  between 
94 and 98 proof. Dutch gins are malty in flavour and have a very 
full body. Other "botanicals" are included with the juniper ber- 
ries. but not in the variety employed in England and the United 
States. 



GINDELY-GINGER 
English gin is produced by rectifying high proof grain whisky 

or spirits to assure complete purity and flavour-free spirits. These 
are then reduced with water to proof strength (I 14.2 U.S. proof ) :  
placed in a pot still together with the flavouring agents, and the 
whole redistilled. The resultant gin is reduced to 80, 86 or 94 
U.S. proof; depending on the market for which it is intended, and 
allo~ved to rest for a very short period before bottling for the 
market. 

The "botanicals" used to flavour gin in England and the United 
States are juniper berries, preferably from Germany and Italy; 
orris? angelica and licorice roots; bitter almonds: caraway, cori- 
ander, cardamon, anise and fennel seeds; calamus, cassia bark, 
lemon peel. s\i7eet and bitter orange peels, etc. Each gin producer 
has developed his own secret formulas, using some or all of the 
foregoing. 

American gin producers follolr- the English method. usually em- 
ploying solely 190 proof grain spirits. Their gin stills often have 
a tray or gin head in which the botanicals rest and through which 
the alcoholic vapours smirl as they rise. 

Usually. gin is not aged. Some U.S. producers do age their gin 
although under U.S. regulations no claim of age may be made for 
gin. Such aged gins have a pale golden colour. 

English and American gins are dry gin. The term London Dry 
gin is used in the United States and has lost its geographical sig- 
nificance. Old Tom gin is a slightly sweetened gin. while fruit 
flavoured gins are produced by adding such flavors as orange. 
lemon, raspberry or pineapple to finished gin. 

Sloe gin is a gin in name only. I t  is a sweet liqueur with the 
acid tang of the sloe berry. 

Hollands gin is generally drunk neat or mixed with ~vater.  ~r-hile 
dry gins are consumed in a variety of fashions-neat. in cocktails 
such as the dry martini and long drinks such as the Tom Collins. 
or mixed with tonic water. See also ALCOHOLIC BEVERAGES; DIS- 
TILLED. ( H .  J. GK.) 

GINDELY, ANTON (1829-1 892), Austrian historian. noted 
for his ~r-ork on Bohemian history and on the period of the Thirty 
Years' LVar. was born in Prague. Sept. 3. 1829. the son of an 
Austrian father and a Czech mother. He  studied a t  Prague and 
in 18 j j  made the first of his journeys investigating archives in 
Bohemia. Poland and Germany. There he gained access to the 
records of the Yloravian Brethren. which led him to write sev- 
eral ~vorks.  including Gesclziclzte der bolznzisclzen Briider (18 j7). 
I n  1862 he became professor a t  Prague and in 1867 official Bohe- 
mian archivist. He  was also the editor of Monume?zta Izistoriae 
bohe~~zica ( j  vol., 1864-90). 

Gindely's other important works include Geschiclzte des 30 
Jahrigeiz Krieges (1869-80). Rudolf 11 und seine Zeit (1863 and 
1868) and a criticism of Wallenstein, Tl'aldsteilz wahrend seines 
ersten Generalats ( 2  vol. 1885-86). which caused controversy. 

His Gescljiclzte der GegenreJornzation iiz Bohmen was edited by 
T. Tupetz (1894). Gindely $ied in Prague. Oct. 24, 1892. 

GINER DE LOS RIOS, FRANCISCO (1840-I~I;), 
Spanish philosopher and jurist, was born in Ronda (.-\ndalusia) 
on Oct. 10. 1840 He graduated in Granada. and in 1867 went 
to the University of Madrid as a professor of jurisprudence and 
there came under the influence of Sanz del Rio. Krause's famous 
disciple. I n  accordance with his belief that philosophy should 
have a concrete influence on practical life, he devoted himself to 
the educational question. Twice Giner resigned his chair, to- 
gether with several of his colleagues, in a stand for liberty of 
thought in the university against a reactionary government, and 
was twice reinstated. 

H e  helped found the Institucibn Libre de Ensefianza, an educa- 
tional institute which did much to improve teaching methods in 
Spain. by the application of philosophical thought to the problems 
of education. His greatest influence was personal and direct, for 
he xvas a born teacher, a man of refined sensibility, pure in his life 
as in his ideals. 

Giner published several volumes of essays-literary, educa- 
tional. philosophical and religious-as well as Leccioizes Suini~rias 
de Psicologiu (1871) ; Psicologiu; Idea del Derecl~o, with .\lfredo 
Calderbn, trans. from the German of Roder (188 j) ; R~sz(nze?z de 

Filosofia del Derecho, with Alfredo Calder6n (1898) ; and other 
xorks.  

X complete edition of his numerous works was undertaken a 
year after his death. 

See S. de Madariaga, The Genius o,f Spain (1923) .  

GINGEE, a rock fortress of southern India,  in the  South 
Arcot district of Madras. I t  consists of three hills, connected by 
\r-alls enclosing an area of 7 sq.mi. The  origin of the  fortress is 
shrouded in legend. iVhen occupied by the Mahrat tas  a t  the end 
of the 17th century, it withstood a siege of eight years against 
the armies of Xurangzeb. In  1750 i t  was captured by the French, 
who held it with a strong force for 11 years. I t  surrendered to  
the English in I j61. 

GINGER, the rhizome or underground stem of Zingiber ofi- 
cinale (family Zingiberaceae; q.v.), a perennial reedlike plant 
growing from 3 to 4 ft .  high. The  flowers and leaves are borne 
on separate stems, those of the former being shorter than those 

of the latter and  averaging f rom 
6 to 12 in. T h e  flowers them- 
selves are borne a t  the apex of the  
stems in dense ovate-oblong cone- 
like spikes from 2 to 3 in. long, 
composed of obtuse strongly- 
imbricated bracts with mem- 
branous margins, each bract 
enclosing a single small sessile 
flower. The  leaves are  alternate 
and arranged in two rows, bright 
green. smooth. tapering a t  both 
ends. with very short stalks and 
long sheaths. which stand away 
from the stem and end in two 
small rounded auricles. The  
plant rarely flowers and the fruit 
is unknown. 

Though not found wild. i t  is 
considered with good reason to 
be a native of the  warmer parts 
of Asia, where i t  has been culti- 

GINGER. THE UNDERGROUND STEM vated from an  early period and 
OF THE PLANT ZINGIBER OFF IC IN-  

H A S  BEEN USED AS A the rhizome imported into Eng- 

SPICE F RO M  EARL Y TIMES land. From Asia the plant spread 
into the iVest Indies, South 

America, western tropical Africa and Australia. 
The use of ginger as a spice has been known from very early 

times; i t  was supposed by the Greeks and Romans to be a prod- 
uct of southern Arabia and was received by them by way of the 
Red sea; in India i t  has also been known from a very remote 
period. 

Ginger is known in commerce in two distinct forms. coated and 
uncoated ginger, i.e.; having or lacking the epidermis. For  the  
first. the pieces, called "races" or "hands," from their irregular 
palmate form: are washed and simply dried in the sun. I n  this 
form ginger presents a brown, more or less irregularly wrinkled 
or striated surface. and when broken shows a dark brownish frac- 
ture, hard, and sometimes horny and resinous. T o  produce un,- 
coated ginger the rhizomes are washed, scraped and sun dried, and 
are often subjected to bleaching. either from the fumes of burning 
sulfur or by immersion for a short time in a solution of chlorin- 
ated lime. The whitewashed appearance that much of the ginger 
has. as seen in the shops. is due to the fact of its being washed in 
whiting and water. or even coated with sulfate of lime. Cncoated 
ginger, as seen in trade, varies from single joints an inch or less 
in length to flattish irregularly branched pieces of several joints, 
the "races" or "hands." and from 3 to 4 in. long; each branch has 
a depression a t  its summit showing the former attachment of a 
leafy stem. The  colour. when not whitewashed, is a pale buff; i t  
is somewhat rough or fibrous, breaking with a short mealy frac- 
ture, and presenting on the surfaces of the broken parts numerous 
short bristly fibres. 

The  principal constituents of ginger are starch, volatile oil ( to 
which the characteristic odour of the spice is due) and resin (to 



GINGER ALE-GINKGO 
which is attributed its pungency). I ts  chief use is as a condiment teurized by some manufacturers. (W. P.-D.) 
or spice, but in medicine to promote the digestive activity of the GINGHAM, a fabric usually made with a plain weave; it 
stomach it is also used internally. The rhizomes, collected in a origin'ally was made completely of cotton fibres but later much of 
young green state. washed, scraped and preserved in sirup, form it was made of manmade fibres. The name comes from the Ma- 
a delicious preserve, which is largely exported both from the layan word gilignli, meaning striped, and thence from the French 
West Indies and from China. gningcrn, a term used by the Bretons to signify cloth made from 

Cut up and preserved in sugar, ginger forms an agreeable striped colouring. 
candy. Medium or fine yarns of varying quality are used to obtain the 

GINGER ALE, a sweetened, carbonated beverage, the pre- plain, check or stripe effects. The cloth is yarn-or skein-dyed 
dominating flavour and pleasant warmth of which are derived or printed. and it runs to about six yards to the pound. Texture 
mainly from the underground stem, or rhizome, of Zi~tgiber of- thread counts average 64 x 56 per square inch. The warp and the 
fici?zale. Though originally carbonated by fermentation, modern filling may be the same, even-sided and balanced. 
ginger ales are artificially saturated ~v i th  carbon dioxide gas. The Gingham is strong, rather stout, substantial and serviceable. 
Jamaican and African varieties of ginger rhizome yield the finest- I t  launders easily and well, but lower-textured fabric may shrink 
flavoured beverages. the flavour and pungency of the rhizome being considerably unless preshrunk. Prices of gingham have a wide 
dependent upon the essential oil and oleoresin, which are its prin- range; designs or patterns run from the conservative to gaudy, 
cipal active constituents. ~vild effects. 

Other flavouring materials are frequently added; for example, Vses include dress goods. trimming. kerchiefs. aprons, children's 
spices, citrus essences, fruit juices, foam producing substances, wear and beachv-ear. I t  is very popular in summer dress wear for 
etc.. and occasionally peppery materials: such as capsicum, to in- women and children. Ginghams on the market in the early 1960s 
crease the pungency of the beverage. included chambray gingham, nurses' gingham, Scotch, tissue and 

l h e r e  are two general types: pale dry ginger ales tend to be zephyr. (G. E. L.) 
less sweet, more acid, lighter, milder and highly carbonated; GINGUENE, PIERRE LOUIS (1748-1815), French 
golden. or aromatic. ginger ales tend to be sweeter! less acid, author, was born a t  Rennes, in Brittany. He  was educated at  a 
darker and generally more pungent. The joint committee op defi- Jesuit college in his native town and went to Paris in 1772. He  
nitjons and standards of the U.S. department of agriculture in wrote criticisms for the ,!.feucure de France, and composed a comic 
1922 defined ginger ale as the carbonated beverage prepared from opera, Pomponin (1777). The Satire des satires ( I  778) and the 
ginger ale flavour. sugar sirup. harmless organic acid. potable Confession de Zulme' (1779) followed. His defense of Piccinni 
water and caramel colour. Ginger ale flavour, or ginger ale con- against the partisans of Gluck made him still more widely known. 
centrate. was defined as the flavouring product in which ginger He  welcomed the Revolution, and joined Giuseppe Cerutti, the 
is the essential constituent. with or without the addition of other author of the Mknzoire pour le pezlple jrarz~ais (1788)~ and others 
aromatic and pungent ingredients, citrus oils and fruit juices. in producing the Fcz~ille village6ise, a weekly paper addressed to 

I n  preparing a carbonated ginger ale, a sirup is first made. this the villages of France. Imprisoned during the Terror, he escaped 
being compounded from water. sugar, ginger ale flavour or ex- death by the downfall of Robespierre. He  assisted, as director- 
tract. citric or tartaric acid. caramel colour and possibly foam general of the "commission extcutive de l'instruction publique," 
c.ssence. Such a sirup is employed in making the carbonated bev- in reorganizing the system of public instruction, and w7as an original 
erage in the manner which is described under SOFT DRINKS. member of the Institute of France. I n  1?97 he was for a few 

(R. W. 121E.) months minister plenipotentiary to the klng of Sardinia. He  
GINGER BEER is the generic term for three classes of non- was appointed a member of the tribunate, but Napoleon had him 

excisable (less than 25, proof spirit) ginger-flavoured beverages: expelled at  the first "purge.!' He was one of the comlnission 
brexved fermented ginger beer, beverages made by the artificial charged to continue the Histoire l i t t . i~airc de la France. 
carbonation of brewed ginger-flavoured concentrates, and non- Ginguenk's most important work is the Histoile littirnire d'ltulie 
brexl-ed ginger beers. (14 vol., 1811-35). unfinished at  the time of his death. 

The  principal dilferences between ginger beer and ginger ale GINKGO or MAIDENHAIR TREE (Ginkgo Oiloba), a tree grown 
lie in the rather higher gravity and greater proportion of ex- since ancient times about temples in China where it is considered 
tractive matter in ginger beer; in the appearance. ginger beer a sacred plant. Although reported as native in western China, 
usually being cloudy while ginger ale is brilliantly clear; and also it is not positively known to occur in a truly wild state. 
in the fact that ginger ales frequently contain certain capsicum I t  is a smooth, sparingly branched tree: sometimes 1 2 0  ft. high, 
extracts which increase the sharpness of the beverage. with deciduous fan-shaped leaves, 2-4 in. broad and nearly as 

Until about 1850, brewing andfermenting of mixtures of ginger. long, ~ h i c h  in form, veining and aspect resemble those of the 
other spices and bitter vegetable substances constituted the only maidenhair fern. Botanically, 
known method of making ginger beers, many of which had alco- the closest allies of the ginkgo are 
holic contents in the region of 1072-12% proof spirit. The re- the cycads. Like them, it is 
strictions created in Great Britain by the Excise act of 1 8 j j  led dioecious. i.e., the pollen and seed 
to the manufacture of ginger beer by the dilution of brewed con- cones are on different individuals. 
centrates with carbonated xvater. Konbrewed ginger beers later As the sole survivor of a nu- 
became popular, although many of these beverages have a pro- merous group of plants with a 
nounced lemon flavour; they frequently contain a foam-producing very long geological ancestry the 
extract-usually an extract of quillai bark. ginkgo may be legitimately re- 

The  production of ginger beer by fermentation is carried out garded as a "living fossil." I t  
by first making an aqueous infusion of a mixture of vegetable has existed essentially unchanged 
products among which ginger predominates. The follo~ving is a for millions of years, or probably 
suitable mixture: bruised Jamaica ginger 6 parts. liquorice ex- for a longer period than any other 

L E AF  O F  T H E  GINKGO T R E E  ( G .  B I -  
tract 2 parts, hops 3 parts, cloves 3 parts, gentian part. Five ,,,,, living tree, tracing back directly 
parts of such a mixture are boiled in 2 0 0  parts of water for 2 0  to the fossil Cordaitales of the 
to 30 min.; the extract is strained and sweetened with 6 or ; Palaeozoic. Fossil species occur in the Triassic. Jurassic and Ter- 
parts of sugar. Caramel colour is added as desired, the extract tiary formations in the British Isles, and forms with leaves very 
cooled to about 70" C. and; after adding I fl.oz. of brewer's yeast, similar to those of the living ginkgo are abundant in Triassic 
allox~ed to ferment for 24 hours. Citric acid is then added to and Jurassic rocks of the Pacific coast of Xorth America, espe- 
the liquor according to the taste of the manufacturer. and the cially in Oregon and Alaska. 
k~evernge is bottled after standing for a few days to permit the The ginkgo is cultivated as an ornamental tree in temperate 
mricilaginous matter to settle out. The bottled product is pas- countries. groning ~vithout protect.ion in many parts of Europe 



and also in North America as far  north as the Great Lakes 
For its structural peculiarities see GYMKOSPERMS: Ginkgoales,, 

Cycndares 
GINNING: see COTTON AND THE COTTON INDUSTRY. 
GINSBURG, CHRISTIAN DAVID (1831-1914). Hebrew 

scholar, nas  born on Dec. 25. 1831, a t  Warsaw. Shortly after con- 
version in 1846, he went to England. where he published a transla- 
tion of the Song of Songs, with a commentary (1857). a translation 
of Ecclesiastes (1861) and treatises on the Karaites (1862), on 
the Essenes 11864) and on the Kabbala (1865) From the appear- 
ance in 1867 of Jacob hen Chajim's In frodz~ct ion  to the Rabbznzc 
Bible (Hebren and English. with notices) and the ,Massoreth Ha- 
.Tfassoreth of Elias Levita, in Hebrew. with translation and com- 
mentary. Ginsburg ranked as an eminent Hebrew scholar In  18'70 
he \\as appointed to the committee for the revision of the English 
version of the Old Testament His lifenork culminated in the pub- 
lication of the Massorah (1880-86), and the 3lasoretico-critical 
edition of the Hebren B~ble (1894) and the elaborate introduction 
(1897). 

His later works include: Facsinziles o f  Manuscripts of the He- 
brezd Bible (1897-98) and T h e  Tex t  o f  the Hebrew Bzble irz 
Abbreviations (1903), in addition to a critical treatise "on the 
relationship of the so-called Codex Babylonicus of A.D. 916 to the 
Eastern Recension of the Hebrew Text" (1899). Ginsburg died 
on March 7 1914. 

GINSENG ( S a m )  is the plant and roots of two species of 
Pa~zax (family Araliaceae) used as a drug in China. Pa?zax qzlin- 
qzrefoliz~s is the American ginseng. which is native of rich cool 
woods from Quebec and Manitoba southward to Florida. Alabama. 
Louisiana and Arkansas .4pproximately 150 ac are cultivated in 
America Almost all of the carefully dried root of ginseng is ex- 
ported to Hong Kong, from \\here it is distributed in southeast 
Asia The export from America amounts to about 100.000 Ib 
annually Panax ginseng, Asian ginseng. native of Manchuria 
and Korea and cultivated in Korea and Japan is more appreciated 
in some markets than is the American ginseng. 

The Chinese from time immemorial have considered ginseng to 
be a cure for most diseases and infirmities. In fact the generic 
name of the plant. Panax, is derived from Greek words translated 
as "panacea." a cure-all. The continued demand for ginseng roots. 
and especially those roots that may resemble a man in form. is 
probably due to a belief widely held among the Chinese that gin- 
seng is an aphrodisiac. There is no evidence, hoivever. to indicate 
that ginseng has any value. either as a drug or as an aphrodisiac. 

The export of xvild ginseng root from America to the orient be- 
gan in the early 1700s. In I773 the sloop "Hingham" sailed from 
Boston for China with 55 tons of ginseng aboard. Shipments have 
continued from that time until the present. The greatest amount 
shipped in any year was 622.761 lb. in 1862. The price of ginseng 
varied from 49 cents to $27 a pound during the century 1858-1958. 

Ginseng has been in cultivation in America since about 1870. 
and in Korea since at  least the early years of the century. In  the 
years 1895 to 1903 or 1904 a ginseng "boom" took place in Amer- 
ica. Extravagant and sorn?times fraudulent representations were 
made concerning the fortune to be made from ginseng culture. 
Hundreds of gardens mere started and stock companies lvere 
formed to grow ginseng on a grander scale. A leaf disease of gin- 
seng became prevalent in 1904, ruining many plantations and dis- 
couraging growers. 

Rfost ginseng gardens are small. less than one acre. Intensive 
cultivation is practised and nearly all labour involved must be 
done by hand. Rich soil, woodlands with adequate natural shade 
or rich farm land lvith artificial shade, is necessary. Ginseng re- 
quires five to seven yeari to mature from seed. The value of the 
crop depends on the care with nhich the root mas prepared and 
the market mhen it is sold The grading of ginseng root is a highly 
subjective art. The value of cultivated ginseng root is about 60% 
of a comparable grade of nild root. 

R I B L I ~ c R . A P H Y . - H ~ ~ ~ ~ ~  LV. Younzken. Textbook o f  Pharmacognosy, 
6th ed. (1948) ; Louis 0. Williams, "Ginseng," Econ. Bot., 11:344-348 
(1957) ; U.S. Department of ilgriculture, "Ginseng," 9 pp. (193'7). 

(L, 0. LV.) 

GINZBERG, LOUIS (1873-1 953). Talmudic scholar and 
teacher, was born at  Kovno. Lithuania on Nov. 28. 1873, and 
mas educated in the Lithuanian rabbinical schools of Kovno and 
Telshe and at  various German universities H e  mastered the 
Talmud in his youth. and his secular studies gave him command 
also over western methods of research. Moving to the United 
States in 1899, he became editor of rabbinical literature of the 
Jezeish Encyclopedia. 

In 1902 Ginzberg became professor of Talmud a t  The Jewish 
Theological Seminary of America, remaining there until his death 
on Nov 11. 1953. 

Ginzberg's best-known works are Legends oJ the Jews  and the 
Commentary  on the  Talmud of Jerusalem (in Hebrew). Into the 
first he gathered all the folklore in Jewish tradition bearing on 
Scripture. and in two volumes of notes, with enormous erudition 
and remarkable insight. he traced these legends to their sources. 
In  the second work, of which only the commentary on the first 
treatise of the Talmud was completed, Ginzberg included discus- 
sions bearing on the &hole rabbinic system and showing the scope 
and development of rabbinic theology and ritual. His massive 
studies in the development of Halakah (Jemish religious law) 
demonstrated that sociological and economic factors influenced the 
evolution of Jenish lam in its creative periods. iL. F.)  

GIOBERTI, VINCENZO (1801-1852). Italian philosopher 
and politician, was born at  Turin where he mas educated. H e  was 
ordained priest in 1825. Partly under the influence of Mazzini, 
the freedom of Italy became his ruling motive in life-its eman- 
cipation. not only from foreign masters, but from modes of thought 
alien to its genius, being linked in his mind 15ith papal supremacy, 
though in an intellectual rather than political way. On the ac- 
cession of Charles Albert he received a court chaplaincy, but he 
resigned this office in 1833. and shortly afterward was arrested 
on suspicion of political intrigue. Imprisoned and banished with- 
out a trial, Gioberti went to Paris, and a year later. to Brussels, 
where he remained until 1845 teaching philosophy and writing 
philosophical uorks. An amnesty having been declared by Charles 
Albert in 1846. Gioberti returned to Italy in 1847 and u a s  en- 
thusiastically received. H e  was soon elected president of the 
chamber of deputies. At the close of the same year a new min- 
istry was formed headed by Gioberti; but with the accession of 
Victor Emmanuel in March 1849, his active life came to an end. 
For a short time he held a seat in the cabinet, though without a 
portfolio; but an irreconcilable disagreement soon followed, and 
he was sent on a mission to Paris %-here he remained until his 
death on Oct. 26, 18j2. 

Gioberti's writings are more important than his political career. 
LVriting against the speculations of Rosmini-Serbati, he recon- 
structs. as he declares, ontology, and begins with the assertion 
that the Ens  creates ex nihilo the existent, which is the universal 
idea in' God become finite and individual. God is the only being 
( E n s )  ; all other things are merely existences. God is also the 
origin of all human knowledge, and we apprehend Him by intuition. 
A knowledge of both being and existences, and of their mutual 
relations. is necessary as the beginning of philosophy. 

Gioberti is in some respects a Platonist. He identifies religion 
with civilization. and in his Del primato morale e civile degli 
Italiani (1843) concludes that the church is the axis on ~5hich the 
well being of human life revolves. In it he pictures the supremacy 
of Italy. brought about by the restoration of the papacy as a 
moral dominion. founded on religion and public opinion. In  his 
later norks, the Rinnovamento and the Protologia, he is thought 
by some to have shifted his ground under the influence of events. 
In  his first publication La Teorica del soz'ran-naturale (1838) he 
supported the reality of revelation and the future life. In  the 
Introduzzone allo studio della filosofia (3 vol., 1839-40) he states 
his reasons for requiring a new method and nen terminology. and 
brings out the doctrine that religion is the direct expression of 
the zdea in this life, and is one with true civilization in history. 
Civilization is a conditioned mediate tendency to perfection, to 
which religion is the final completion; it is the end of the second 
cycle expressed by the second formula, the E n s  redeems existences, 
the many return to the one. 



GIOIOSA-IONICA-GIOLITTI 
In  1846 appeared his essays on the more popular subjects, Del 

bello and Del buono. Del primato morale e civile degli Italiani 
and its Prolegomeni and his attack on the Jesuits, I1 Gesuita 
moderno (1847). no doubt hastened the transfer of rule from 
clerical to civil hands. The hope that the loss of the papal tem- 
poral power would lead to a revival of religion expressed in the 
Rinnovamento civile d'ltalia (185 I ) ,  together with the pantheistic 
ontologism of his philosophy led to Gioberti's writings being placed 
on the Index.  They were edited by G. Massari (1856-61). 

See G. Massari, fiita de V. ~ i o b k r t i  (1848) ; A. 'osmini-Serbati, 
8. Gioberti e il panteismo (1848) ; A. Mauri, Della vita e delle opere di 
1'. Gioberti (18j3) ; B.  Spaventa, La Filosofia di Gioberti (1863) ; 
G. Prisco, Gioberti e l'ontologismo (1867) ; P. Luciani, Gioberti e la 
filosofia nuova italiana (1866-72) ; D. Berti, Di V. Gioberti (1881). See 
also L. Ferri, L'Histoire de la philosophie en Ztalie au XIXQsibcle 
(1869) ; C.  Werner, Die italienische Philosophie des 19. Jahrhunderts, 
ii (1885) ; R. Mariano, La Philosophie contemporaine en Italie (1866) ; 
D. Carutti, I1 Pensiero Civile di V .  Gioberti (1901) ; G. Gentile, I Profeti 
del Risorgimento Ztalia~zo (1923). 

GIOIOSA-IONICA, a town of Calabria, Italy, province of 
Reggio di Calabria. I t  is 65 mi. N.W. by rail from the town of 
Reggio and 38 mi. direct; 492 ft. above sea level. Pop. (1951) 
5,002. Near the station, which is on the east coast of Calabria 
3 mi. below the town to the southeast, are the remains of a small 
theatre belonging to the Roman period but the name of the city 
to which it  belonged is unknown. Remains of baths and other 
buildings also have been found. 

GIOJA, MELCHIORRE ( I  767-1829), Italian writer on 
philosophy and political economy, was born at  Piacenza, on 
Sept. 20, 1 7 6 ~  Renouncing his orders in 1796, he went to Milan, 
and on the arrival of Napoleon in Italy, advocated a republic 
under the dominion of the French in a pamphlet I Tedeschi, i 
Francesi, ed i Russi  in Lombardia. Under the Cisalpine Republic 
he became historiographer and director of statistics. He was 
several times imprisoned, in 1820 on a charge of being implicated 
in a conspiracy with the Carbonari. After the fall of Napoleon 
he retired into private life, and died a t  Milan on Jan. 2, 1829. 

Besides the Nuovo  Prospetto delle scienze economiche (18 I 5- 
17), a summary of what had already been written on economics, 
administration and finance, Gioja's more important productions 
which reflect his passion for statistics and his inclination toward 
the English economists, are Del merito e delle ricompense (1818), 
Filosofia della statistics (2 vol., 1826) and contributions to the 
Annuli Universali di Statistica founded by him in 1824. His 
complete works appeared at Lugano (183 2-49). 

GIOLITTI, GIOVANNI (1842-1928), Italian statesman, 
was born at  Mondovi, province of Cuneo, on Oct. 27, 1842, and 
educated at  the LycCe and at  Turin university, where he gradu- 
ated in law in 1861. After working in an advocate's office for 
some years, he was appointed king's procurator in Turin, and then 
held appointments in the ministry of justice and the ministry of 
finance. In  1882 he was appointed councilor of state and elected 
deputy for Cuneo. As deputy he took part in the attack on Mag- 
liani, minister of finance, which led to the fall of the Depretis 
cabinet. On March 9, 1889 Giolitti was appointed finance min- 
ister in the Crispi cabinet, but resigned a t  the end of 1890. On 
the fall of the Rudini cabinet in May 1892, GioIitti succeeded to 
the premiership, but his ministry fell after 18 months in disastrous 
circumstances. The building crisis and the commercial rupture 
with France had impaired the situation of the state banks and 
one, the Banca Romana, had been further undermined by mal- 
administration. A bank law, passed by Giolitti failed to effect 
an improvement. The senate refused to confirm Giolitti's con- 
ferment of senatorial rank on Tanlongo, director general of the 
Banca Romana, and an interpellation in parliament on the posi- 
tion of the bank led to Tanlongo's arrest and prosecution. A 
parliamentary commission of enquiry, appointed to investigate 
the condition of the state banks acquitted Giolitti of personal 
dishonesty. 

Giolitti left the country for a short time and kept in the back- 
ground for several years. He gradually regained much of his 
former influence, however, since he outlined a series oi reforms 
in the social and agrarian field. He became minister for the in- 
terior in the ZanardeIli cabinet, succeeding Zanardelli, whe re- 

signed on account of ill-health, in Nov. 1903. During his tenure 
of office, he lost the support of the Socialists by the strong meas- 
ures he was fdrced to take to quell serious disorders in various 
parts of the country. In  March 1905, feeling himself no longer 
secure, he resigned, indicating Fortis as his successor. 

When Sonnino became premier in Feb. 1906, Giolitti did riot 
openly oppose him, but his followers did, and Sonnino was defeated 
in May, Giolitti becoming prime minister again. For three years 
he remained in Dower, and by clever management of the elections. - 
was returned by a strong majority in 1909. Opposition against 
him in parliament grew rapidly, however, led by Sonnino, and 
his cabinet fell in Dec. 1909, the chamber rejecting a bill of fiscal 
reforms which included a graduated income-tax. He played a 
leading part in opposition during the succeeding ministries of 
Sonnino and Luzzatti, and became premier for the fourth time in 
March 1911. During this period in office, he introduced a new 
franchise law (Oct. 26-Nov. 2 ,  191.3) which ~ractically amounted 
to universal suffrage, raising thk -electorate from ~,ooo.ooo to 
8,000,ooo. 

The chief event of Giolitti's fourth cabinet was the Libyan war; 
adversary as he had always been of colonial adventures, he decided 
that the conquest of Libya was necessary in order to preserve 
Italy's prestige in a Europe where Austria-Hungary had annexed 
Bosnia-Herzegovina two years before and where France was slowly 
conquering Morocco. When the Turks, defeated, asked for peace, 
which was concluded at  Ouchy, Switz., Giolitti extended the elec- 
torate, saying that Italians who die at  war must have a right to 
vote. In 1913 the elections took place and gave him a great 
majority, but with an increase of Socialists. The opposition 
changed from the extreme right to the extreme left. Giolitti, 
discouraged by dissension among his supporters, and feeling op- 
position to his rule increasing not only in parliament, but in the 
country as a whole, seized the opportunity of a hostile vote by 
the Radical group to resign on March 10, 1914. He was succeeded 
by Salandra. 

When World War I broke out his attitude was in favour of 
absolute neutrality, and on the eve of Italian intervention he at- 
tempted to upset the Salandra cabinet by his personal influence 
over the parliamentary majority. He was frustrated by formi- 
dable popular demonstrations in favour of participation on the side 
of the Entente; he expressed, however, his views in a famous letter 
to C. Peano. later on minister of the treasury with him in 1920-21, 
in which he declared that even without going to war Italy might 
gain considerably. 

Giolitti believed that Italian resources were unequal to war 
and that her unpreparedness would have serious consequences. 
But in the dark hour after Caporetto he appeared again in the 
chamber and made an eloquent appeal to Italians to stand firm 
and united in face of disaster. After the war the disappointment 
over the peace settlement, the heavy burden of suffering and loss 
caused by the war, and the extreme socialistic policy of the Nitti 
cabinet brought about the return of Giolitti. On Oct. 12, 1919 
he made the well-known election speech, the "Discorso di Dronero" 
outlining his future policy, and explaining his previous attitude, 
and on June 15, 1920 the fifth Giolitti cabinet was formed. H e  
succeeded in forming a cabinet which comprised a number of 
non-Giolittians of all parties, but only a few of his own "old guard," 
so that he won the support of a considerable part of the chamber. 
although the Socialists and the Popolari (Catholics) rendered his 
hold somewhat precarious. His policy of inactivity during the 
occupation of the factories by the workmen organized by Socialist 
leaders in Sept. 1920 provoked the irritation not only of the 
manufacturers but among many of the middle classes. He appears 
greatly to have overestimated the strength of the Socialists, and 
therefore gave them a free hand with the object of avoiding 
bloodshed, and also perhaps to prove to the workmen that they 
could not run industry without the capitalists and the technical 
experts. When he realized the strength of the national reaction, 
he allowed the fascists free rein to re-establish order and exercise 
many of the functions pertaining to the government, while he 
assumed an attitude of Olympic calm and posed as being au-dessz~s 
de la mzle'e, so as to avoid compromising himself with any party. 



In foreign affairs Giolitti succeeded in achieving a solution of 
the Adriatic problem, and ~ ~ i t h  Count Sforza carried through the 
Treaty of Rapallo (q.v.1. He dissolved the chamber on April 7, 
1921. and mas confirmed in power by the elections on May I j .  
But he resigned with his cabinet at the end of June, being suc- 
ceeded as premier by his war minister Bonomi whom he desig- 
nated to the crown as his successor. Giolitti took no part in the 
subsequent events; on the eve of Mussolini's so-called "march 
on Rome" he thought that his duty was to go at once to the capital 
and oppose the adventure; but Prime Minister Facta persuaded 
him to remain in his lonely distant country place and went as far 
as to make him believe the falsehood that floods had destroyed the 
railways. 

When 3Iussolini made his first "elections" in 1924, Giolitti 
presented a list of his own in Piedmont, independent from the 
government. which. in the language of the time. meant opposition; 
but Giolitti's opposition became extreme only after Matteotti's 
murder; although he was 82 he spoke in the chamber with great 
firmness against the fascist regime. 

Giolitti's influence. in spite of his age, remained very strong 
in Pied~nont until his last moments. He died in his country place 
in Piedmont on July 17, 1928. 

Before his death Giolitti had published ~Mevzor i e  della mia vita, 
which have been translated in English under the title M e m o i r s  of 
Ji'y Lije. 

For a synthetic judgment of Giolitti as a statesman, see Benedetto 
Croce, History  o j  Contrnzporary I ta l y ;  and for Giolitti's action in his 
last cabinet, see the chapter on Giolitti in Count Carlo Sforza, Makers 
o j  ~ l f o d e r n  Euvope (1930). 

GIORDANO, LUCA ( I  63 2-170 j )  , the most celebrated and 
prolific Xeapolitan painter of the late 17th century, u-as born in 
Kaples in 1632. His nickname L u c a  ,fa pvesto ("Luke, work 
quickly") is said to derive'from his father's admonitions. which 
were certainly heeded. He probably learned his technical virtuos- 
ity at  a x-ery early age, since he was the son of a painter-copyist, 
His other nickname, Proteus, was due to his skill in producing 
pastiches in the style of almost any other artist, including even 
Durer and Rembrandt, but it seems that he never made any copies 
in the strict sense of the ~vord. Since he is said to have painted a 
complete high altarpiece in one day, it is no wonder that his output 
n.as huge: both in oil and in fresco. His range of subject matter 
was equally great. although most of his pictures naturally deal with 
religious or mythological themes. 

Giordano's earliest dated work is of 1651. but he is not recorded 
in the painters' guild until 1665. He was very much influenced at  
the beginning of his career by the work of Jusepe de Ribera. the 
major Neapolitan artist of the first half of the century, and it is 
likely that he was actually Ribera's pupil. His style underwent 
a profound change as a result of journeys to Rome, Florence and 
Venice. The lightness and brightness of Veronese's decorative 
works in Venice and the recent work by Pietro da Cortona in Rome 
and Florence induced him to abandon the gloom and drama of 
Ribera in favour of a more decorative approach; and the influence 
of Pietro da Cortona's frescoes in the Pitti palace, Florence, is 
particularly evident in Luca's huge ceiling fresco in the ballroom 
of the bledici-Riccardi palace. Florence, begun in 1682 and com- 
pleted in the following year. In  1682 he also painted the ceiling 
of the Corsini chapel in Sta. Maria del Carmine, Florence. 

He went to Spain in 1692 as court painter to Charles 11, return- 
ing via Genoa to Naples in 1702. The frescoes in the Escorial are 
often held to be his best works, but nearly jo pictures in the Prado 
museum: Madrid, all painted in Spain: testify to his unflagging 
energy. 

Much the greater part of his output nevertheless remained 
in Xaples, particularly in the churches, but many of his fres- 
coes were destroyed or damaged in Ltrorld War 11. The great 
St. Benedict cycle of 1677 in the abbey of Monte Cassino xas 
entirely destroyed, but the "Christ Expelling the Traders from 
the Temple" (1684) in the Gerolomini (S. Filippo Neri) in Naples 
survived the damage to the church. His last great work in Saples 
was the ceiling of the Cappella del Tesoro in S. Martino, begun 
on his return in I 702 and completed in April I 704, Giordano died 
in Naples on Jan. 1 2 ,  I 705. His usual signature was "Jordanus." 

and this has led to confusion with Jacob Jordaens, with whose 
work Luca's has very little in common. 

BIBLIOGRAPHY.-G. P. Bellori, Le v i te  de' pittori . . . , 2nd ed. 
(1728) ; B. De Dominici, Vite de' pittori . . . napoletani  (1742-43) ; 
R. Wittkower, Art  and Architecture i n  I ta ly ,  16oo-r750 (1958). 

(P. J .  MY.) 

GIORGIO, FRANCESCO (1439-I;OZ), Italian engineer, 
architect, painter and sculptor, was born on Nov. 14. 1439, a t  
Siena. and died there in I j02. He was engaged on constructive and 
decorative work in his native town from 1463 to 1478 when he was 
employed by the duke of Urbino as architect and military engi- 
neer. In  1490 he constructed the model for the dome of Milan 
cathedral, and five years later invented the mines used a t  the 
siege of Naples. Some of his paintings, which show the influence 
of Fra Filippo Lippi, are in the Siena gallery. 

His Tra t ta to  di architcttura civile e militare was edited b y  C. Saluzzo 
in 1841 

GIORGIO, FRANCESCO DI:  see  FRANCESCO DI GIORGIO. 
GIORGIONE (GIORGIONE DA CASTELFRAXCO, originally 

GI~RGIO BARBARELLI) (1477 or 1478-15 10) , Italian painter of the 
Venetian Renaissance, was born at  Castelfranco. Contemporary 
documents call him Zorzo or Zorzi da Castelfranco. The form of 
Giorgione or Zorzon (meaning tall or great George) cropped up 
40 years after his death. Because of an unfounded tradition, ap- 
pearing about 1650, of his illegitimate descent from the local 
gentry family of Barbarelli, he is often referred to as Giorgione 
Barbarella or Barbarelli. Giorgio Vasari, writing before I 550, 
states that Giorgione was of very humble origin. 

Giorgione presents a fascinating problem in the history of Ren- 
aissance art. The few documents available and the contemporary 
literary sources show that he a a s  held in high esteem a t  a rela- 
tively young age, and that his work was regarded as a sort of 
turning point in art between the 15th and the 16th centuries and 
as the beginning of a new, "modern." style based on the effects 
of colour and light; they also show that his fame was not limited 
to Venice. The number of his documented ~ o r k s  is exceedingly 
small, even allowing for the short span of his active life, a mere 
12 to 13 years. By the 17th century. a Giorgione myth based on 
anecdotes had come into existence, of which the writings of Ridolfi 
are a telling expression. Giorgione was erroneously claimed as 
ancestor of a romantic trend in Venetian painting after 1600 (e.g., 
Pietro della Vecchia). which displayed dramatic accents and vio- 
lent contrasts of light and shade. 

The Giorgione literature since 1870 shows such a lack of con- 
sensus that a great Italian art historian (A. Venturi) could ex- 
claim: "Everybody makes his own Giorgione." Two opposite 
tendencies, however, can be distinguished among the critics of 
that period: one "expansionist" (H. Cook, Monneret de Villard, 
L. Justi). attributing to Giorgione more and more pictures, espe- 
cially those displaying a softly emotional, moody character; the 
other "restrictive" (Gronau. Lionello Venturi, Hourticq) trying, 
among this welter of mostly very subjective attributions, to go 
back to the facts securely established by the earliest sources. 
About 1870-80. G. B. Cavalcaselle and G. Morelli did great serv- 
ice in dispelling this fog. The Giorgione exhibition in Venice in 
1955 provided an opportunity for putting some order into chaos. 

Vasari says that Giorgione entered Giovanni Bellini's workshop, 
but his early work proves that his compositions were influenced 
more by Vittore Carpaccio ( q . ~ . )  and by the classicism of Fran- 
cesco Francia and Lorenzo Costa. Also, the treatment of light on 
shining surfaces as introduced in Venice by Antonello da Messina 
in his altarpiece of S. Cassiano (1475) must have impressed the 
young artist. 

The contemporary inscription on the back of a painting entitled 
"Laura" (Vienna) mentions its completion, on June I ,  1506, by 
Giorgione, who is described as a colleague of Vincenzo Catena. 
On Aug. 14, 1507, and Jan. 24, 1508, the Council of Ten ordered 
payment to Giorgione for a painting for the audience room of the 
Ducal palace; by May 23, 1508, this painting was certainly com- 
pleted. On hug. I ,  I j08, the frescoes on the f a ~ a d e  of the German 
Merchants' hall were underway. In Sept. or Oct. 1510. Giorgione 
died of the plague that raged in Venice. Shortly after his death, 
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Isabella d'Este, marchioness of Mantua, wrote to her agent T. 
Albano, entreating him to secure a nativity scene by Giorgione, 
said to be in his estate; Albano replied that Giorgione had done 
this subject twice, but that neither of the owners wished to sell. 

Count Baldassare Castiglione. writing in Rome not later than 
1524, mentioned Giorgione among the "most excellent" painters, 
together with Leonardo, Mantegna. Rafael and Michelangelo. 
The most valuable source, however, consists of the notes written 
by the \-enetian patrician Marcantonio Michiel between 1520 and 
1543, each entry being carefully dated. He mentions I 2 paintings 
and one draning by Giorgione; also one painting of which he is 
not quite sure and t u o  copies after Giorgione. Most of these 
works are lost. as is the picture of an armoured St. George mir- 
rored in a pond and in two looking glasses, described by Paolo 
Pino in I 548. Two of the paintings mentioned by Michiel, how- 
ever, can be identified: the "Three Philosophers" (or magi), in 
the Vienna gallery; and the landscape with the thunderstorm 
(tenzpesta), depicting a young man and a woman nursing her baby. 
in the academy in Venice. To  these should be added the portrait 
"Laura," in the Vienna gallery; the altarpiece in the parish church 
of Castelfranco; and the fresco-fragment of a female nude in the 
academy in Venice-the only fragment that has survived, though 
in an appalling state of preservation, of Giorgione's decoration of 
the German Merchants' hall. These five pictures. and especially 
the four oil paintings, dated betneen I j o j  and I 508. are the hard 
core on which the knowledge of Giorgione's art rests. 

Giorgione's technique is the contrary of a "sneeping move- 
ment." His brush stroke consiats of very fine disconnected lines 
and dots. The modeling is achieved by a sort of hatching that 
resembles the technique of water-colour miniatures and is related 
to what was later called pointillism. Its effects are to make the 
entire surfare seem to vibrate. so that the atmosphere between 
individual objects, permeated by light. becomes the subject of 
artistic rendering. 

This new feeling for nature is the source of the charm and the 
peculiar mood emanating from Giorgione's paintings. I t  has been 

aptly called pantheistic. This feeling, though not caused by, is 
intimately related to the philosophical "naturalism" informing the 
contemporary Venetian and Paduan humanists grouped around 
Barbaro and Pietro Pomponazzi. 

On the criterion of this unmistakable "trembling" brush stroke, 
the following additional pictures can be confidently attributed to 
Giorgione: "The Testing of Moses" (Uffizi, Florence), but only 
the nine figures on the left and the distant part of the landscape 
(the rest, as also the companion piece, the "Judgment of Solomon," 
is clearly by an assistant, possibly G. Campagnola) ; the "Adora- 
tion of the Magi" (National gallery, London); the "Judith" 
(Leningrad) ; the three exquisite little mythological panels (two 
in Padua and one in the Philipps memorial, Washington, D.C.) ; 
the little "Madonna with Child" (Leningrad, the head is badly 
repainted) ; the "Madonna with SS. Catherine and John" (Acad- 
emy, Venice); the ex-Benson "Nativity" (Kress collection, Na- 
tional gallery, Washington, D.C.) and the ex-Allendale "Adoration 
of the Shepherds" (same collection); the only extant drawing is 
a landscape with a seated man (ex-Koenig, Museum of Rotter- 
dam). The "Boy With Arrow" (Vienna) is doubtful (possibly 
a studio picture with partial collaboration of the master). All 
these should be dated before 150j ;  likewise, the so-called "Ven- 
dramin" portrait (Berlin); the original parts of the portrait of 
a young woman (Duveen. N.Y., much restored) ; the "Old Woman" 
("Col Tempo," Academy, Venice) ; and the heads and a few other 
parts of the two youths in the "Concert champ&tren (Louvre, 
Paris), the rest being completed by the young Titian (q.v.), who 
was an assistant in Giorgione's workshop about 1508 and possi- 
bly later (Titian's collaboration is proved by the statuary con- 
ception of the standing woman and the broad, sweeping, dramatic 
brushwork). To the end of Giorgione's short life belong the un- 
finished "Madonna with SS. Anthony and Roch" (Madrid) and 
the fragment of a self-portrait (Braunschweig) ; X-rays have re- 
vealed that it is painted over an earlier, unfinished Madonna by 
Giorgione. However, Giorgione's development after I 508 (the 
year of the frescoes) is very dim and not likely to become clearer, 

because of lack of material. 

B Y  C O U R T E S Y  O F  KUNSTHISTORISCHES V U S C U M  

Among many, the follow- 
ing paintings that have been 
variously attributed to Giorgione 
should be rigidly excluded from 
his work: The Dresden Venus 
and the "Concert," both by Ti- 
tian; the "Boy With Flute," pos- 
sibly by Titian; the "Three 
Ages," possibly by G. Bellini; the 
"Concert," possibly by Lotto; 
the "Judgment of Solomon," by 
Sebastiano del Piombo; the 
"Adulteress," probably by D. 
Mancini; the double portrait 
(Venezia palace, Rome) ; the 
"Knight and Page" (Uffizi) ; the 
so-called "Broccardo" (Buda- 
pest);  and the two pictures of 
singing men (Borghese, Rome). 
The last six paintings belong to a 
later development. 

Giorgione did not form a 
school. properly speaking. But 
his influence was colossal and 
decisive-on Titian, Sebastiano 
Del Piombo and Bellini, and on 
the entire tradition of Venetian 
painting and its derivations, 
through Velazquez to Manet. 

See also PAINTIXG: Rise of 
European Schools: Venice. 

See A. Morassi, Giorgione (1942) ; 
P .  Zampetti, G .  e i Giorgioneschi 
(Catalogue of Giorgione Exhibition 
in Venice), with bibliography, 2nd 

'THREE P H I ~ Q S O P H E R S -  B Y CIORGIONE. I N  T H E  KUNSTHISTORISCHES M U S E U M ,  V I E N N A ,  AUSTRIA ed. (1055). (E. H. Bu.) 



GIOTTINO- 
GIOTTINO (GIOTTO DI MAESTRO DI STEFANO), an early 

Florentine painter, whose name occurs in 1368 in the records of 
the guild. His father is sometimes identified with a pupil of 
Giotto, who attained some fame. In 1369 Giottino was called to 
Rome to assist in paintings in the Vatican. To his early period 
are ascribed the frescoes in the lower church of Assisi represent- 
ing the "Coronation of the Virgin" and two scenes of the legend 
of St. Nicholas. They differ somewhat in style from his later 
work-the frescoes in the chapel of the Bardi family in Sta. Croce 
in Florence representing the miracles of Pope St. Silvester. 

These works are animated and firm in drawing, luminous in 
colour, with naturalism carried further than by Giotto. They are 
among the most important paintings of Giotto's school. A "De- 
scent From the Cross," in the Uffizi a t  Florence, also has been 
ascribed to Giottino. 

Much confusion has arisen because Vasari identified Giottino 
with the painter Maso, who was active between 1320 and I j j o ,  
and to whom Ghiberti ascribed the frescoes of the St. Silvester 
legend. 

GIQTTO (GIOTTO DI BONDONE) (1266/67?-1337)~ Italian 
painter, v a s  born at  Vespignano near Florence. For more than 
six centuries he has been revered as the father of modern art and 
the first of the great Italian masters. He certainly achieved great 
personal fame in his own lifetime, as Dante says in the Dioine 
Comedy (Pur .  xi, 94-96) "Cimabue thought to hold the field in 
painting, but now Giotto has the cry, so that the fame of him is 
obscured." The mere fact that he was mentioned in Dante, even 
though not in a particularly flattering context, was sufficient to 
establish and maintain this fame in 14th- and 15th-century Italy 
and legends soon began to crystallize around his name. When, 
in 1550. Giorgio Vasari published the first modern history of art 
he naturally began with Giotto as the man who, even more than 
his master Cimabue, broke away from the dark ages and ushered 
in the "good modern manner." 

As early as the middle of the 15th century the story was told 
of Giotto as a shepherd boy drawing his father's sheep on a piece 
of flat stone and being discovered by Cimabue, who took him 
to Florence. Still earlier, however, the h o n y n ~ o u s  Dante Com- 
mentator (of c. 1400) had told an entirely different story. for, 
according to him, Giotto was apprenticed to the wool trade in 
Florence but spent all his time in Cimabue's shop, so that finally 
his father transferred his apprenticeship. Both stories agree in 
making Giotto Cimabue's pupil and this tradition is probably 
largely correct. Nevertheless, whatever he may have learned 
from Cimabue it is certain that, like Nicola Pisano about 30 years 
earlier, he was truly a reviver of classical ideals and a great in- 
novator at  the same time, bringing the new humanity, which St. 
Francis had brought to religion, into painting. 

In  Giotto's works the human beings who are his exclusive sub- 
ject matter act with dedicated passion their parts in the great 
Christian drama of sacrifice and redemption. By comparison, all 
his predecessors and most of his immediate successors painted a 
puppet-show with lifeless manikins tricked out in the rags of the 
splendid, hieratic and impersonal art of Byzantium, which was 
to be entirely superseded by the urgent emotionalism of the 
Franciscan approach to Christianity. 

T h e  D a t e  of Giotto's Birth.-The date of Giotto's birth can 
be taken as either 1266167 or 1276, but the 10 years' difference is 
of fundamental importance in assessing his early development and 
is crucial to the Assisi problem (see below). I t  is known that 
Giotto died. Jan. 8, 1337 (new style; 1336, old style); this mas 
recorded at  the time in the Villani Chronicle. About 1373 a 
rhymed version of the Villani Chronicle was produced by Antonio 
Pucci, town crier of Florence and amateur poet, and in this it is 
stated that Giotto was 70 when he died. He was thus born in 
1266167, and it is clear that there is 14th-century authority for 
the statement (possibly Giotto's original tombstone, now lost). 
Vasari, ho

w

ever, gives 1276 as the year of Giotto's birth and it 
may be that he was copying one of the two known versions of the 
Libro di Antonio Billi, a collection of notes on Florentine artists. 
In  this version, the Codex Petrei (Biblioteca Nazionale, Florence), 
the statement that Giotto was born in  1276 at  Vespignano, the son 

of a peasant, occurs a t  the very end of the "Life" and may have 
been added much later, even, conceivably. from Vasari. In  any 
case, whether Vasari or "Antonio Billi" first made the statement, 
it cannot have the same authority as attaches to Pucci, who was 
about 27 when Giotto died. 

Certainty of the date of Giotto's birth, if settled by new docu- 
ments, could help to solve the problem of his work a t  Assisi and 
the question of the origins of his style. 

T h e  Assisi Problem.-This, the central problem in Giotto 
studies, may be summed up as the question whether Giotto ever 
painted a t  Assisi and, if so. what? There can be no reasonable 
doubt that he did work at Assisi. for there is a long literary tradi- 
tion which goes back to the Chronicle of Riccobaldo Ferrarese 
n h o  wrote in or before 1319; i.e., when Giotto was alive and 
famous. Later writers down to Vasari expanded this and made 
it clear that Giotto's works were in the great double church of 
S. Francesco. By Vasari's time several frescoes in both upper 
and lower churches were attributed to Giotto. the most important 
being the cycle of 28 scenes from the life of St. Francis of Xssisi 
in the nave of the upper church and the "Franciscan Virtues" 
and some other frescoes in the lower church. 

In  the ~ g t h  century it was observed that all these could not be 
by the same hand and the new trend tox~ard scepticisrn of Vasari's 
statements led to the position adopted by F. Rintelen in which he 
rejected all the Assisi frescoes and dated the St. Francis cycle 
to a period after Giotto's death. This extreme view has been 
generally abandoned, and indeed a dated picture of 1307 can be 
shown to derive from the St. Francis cycle. Kevertheless, many 
scholars prefer to accept the idea of an otherwise totally unknown 
"Master of the St. Francis legend" on the grounds that the style 
of the cycle is irreconcilable with that of the Padua frescoes, 
which are universally accepted as Giotto's. This involves the idea 
that the works referred to (in Giotto's lifetime) by Riccobaldo 
cannot be identified with anything n o v  extant and must have 
perished centuries ago, so that Ghiberti. Vasari and others mis- 
takenly transferred the existing St. Francis cycle to Giotto. Five 
hundred years of tradition are thus written off. 

Still more difficult, the St. Francis frescoes. major works of ar t ,  
must be attributed to a painter who cannot be shown to have 
created anything else. whose name has disappeared without trace 
although he was of the first rank and, odder still, one formed by 
the combined influences of Cimabue the Florentine and P. Cavallini 
the Roman, influences which coalesce a t  Assisi and may be taken 
as the influences which formed Giotto himself. Arising out of 
the fusion of Roman and Florentine influences a t  Assisi, there 
was later a tendency to see the hand of Giotto, as a very young 
man, in the works of the "Isaac Master," the painter of two scenes 
in the nave above the St. Francis cycle of "Isaac and Esau" and 
"Jacob and Isaac." If this theory is accepted it  is easy to under- 
stand that Giotto, as a young man, made such a success of this 
commission that he was entrusted with the most important one, 
the official painted biography of St. Francis based on the new 
official biography written by St. Bonaventura. I n  fact, the whole 
of our mental picture of St. Francis stems largely from these 
frescoes. Clearly, a man born in 1276 mas less likely to have 
received such a commission than one ten years older, i f ,  as mas 
always thought, the commission was given in 1296 or soon after 
by Fra Giovanni di Muro, general of the Franciscans. (For rea- 
sons why this date is not necessarily binding, see bibliography, 
P. Murray.) The works in the lower church are generally re- 
garded as productions of Giotto's follo~vers (there are, indeed, 
resemblances to his works a t  Padua) and there is real disagree- 
ment only over the "Legend of St. Francis." The main strength 
of the non-Giotto school lies in the admittedly sharp stylistic 
contrasts between the St. Francis cycle and the frescoes in the 
Arena chapel a t  Padua; especially if the Assisi frescoes were 
painted I 296-c. 1300 and those of the Arena, c. 1303-05 ; for the 
interval between the two cycles is too small to allow for major 
stylistic developments. This argument becomes less compelling 
when the validity of the dates proposed and the Roman period 
c. 1300 are taken into account. As already mentioned, the Assisi 
frescoes may have been painted before 1296 and not necessarily 
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afterward, and the Arena frescoes are datable with certainty only 
in or before 1309. although probably painted c. 1305-06; clearly, 
a greater time lag between the two cycles can help to explain 
stylistic differences: as can the experiences which Giotto under- 
went in what was probably his second Roman period. 

R o m a n  Period c. 1300.-Three principal works are attributed 
to Giotto in Rome. They are the great mosaic of "Christ Walking 
on the Water" (the "1Vavicella") over the entrance to St. Peter's, 
the altarpiece painted for Cardinal Stefaneschi, in the Vatican 
gallery, and the fresco fragment of "Boniface VIII  Proclaiming 
the Jubilee" in S. Giovanni Laterano. Giotto is also known to 
have painted some frescoes in the choir of Old St. Peter's but 
these are lost. I t  is known from the n'ecrology (1343) that 
Cardinal Stefaneschi was a great benefactor of St. Peter's and 
that he employed Giotto to make the "Navicella" but the date 
1298 for this commission does not occur in the actual text, al- 
though it is often said to occur, on the authority of F. Baldinucci, 
who saw another version in the 17th century. 

I t  is known, however, that the religious jubilee of 1300 was 
very largely unpremeditated and the "Savicella" is most probably 
a commemoration of its success, and therefore commissioned at  
almost any date after 1300. In any case. it was almost entirely 
remade in the 17th century except for two fragmentary heads of 
angels (in the museum of St. Peter's and in Boville Ernica), so 
that old copies must be used for all stylistic deductions. 

The fresco fragment in S. Giovanni Laterano was cleaned in the 
20th century and was tentatively reattributed to Giotto on the 
basis of its likeness to the Xssisi frescoes. The original attribu- 
tion cannot be traced beyond the 17th century, but, on the other 
hand, the "Stefaneschi Altar" (Vatican), with its portrait of the 
cardinal himself, must be one of the works commissioned by him. 
I t  is, nevertheless, so poor in quality that it cannot be by Giotto's 
own hand. I t  may be observed that several works bearing Giotto's 
signature, notably the "St. Francis" (Paris. Louvre) and the altar- 
pieces in Bologna and Florence (Sta. Croce). are generally regarded 
as school pieces bearing his trade-mark. whereas the "Ognissanti 
Madonna" (Uffizi, Florence), unsigned and virtually undocu- 
mented, is so superlative in quality that it is accepted as entirely 
by his hand. 

The Crucifix in Sta. Maria Novella and the "Madonna" in 
S. Giorgio sulla Costa (both in Florence) may be possibly iden- 
tifiable with works mentioned in very early sources and if so they 
throw light on Giotto's early style (before 1300). I t  is also pos- 
sible that, about 1305, Giotto went to Avignon but the evidence 
for this is slender. 

P a d u a n  Period.-There is thus no very generally agreed pic- 
ture of Giotto's early development and many of the surviving 
documents and pictures are capable of more than one interpreta- 
tion. I t  is with some relief. therefore, to turn to the fresco cycle 
in the chapeI in Padua known as the Arena or Scrovegni chapel. 
Its name derives from the fact that it was built on the site of 
a Roman amphitheatre by Enrico Scrovegni, the son of a notori- 
ous usurer mentioned by Dante. The founder is shown offering 
a model of the church in the huge "Last Judgment," which covers 
the whole west wall. The rest of the small bare church is covered 
with frescoes in three tiers representing scenes from the lives of 
SS. Joachim and Anna, the life of the Virgin, the Annunciation 
(on the chancel arch) and the Life and Passion of Christ, con- 
cluding with Pentecost. Below these three narrative bands is a 
fourth containing monochrome personifications of the Virtues and 
Vices. The chapel was apparently founded in 1303 and conse- 
crated on March 25, 13oj. I t  is known that the frescoes were 
completed in or before 1309 and they are generally dated c .  130j/6, 
but even with several assistants it must have taken at  least two 
years to complete so large a cycle. 

The frescoes are in relatively good condition, and all that has 
been said of Giotto's power to render the bare essentials of a 
setting with a few impressive and simple figures telling the story 
as dramatically and yet as economically as possible is usually 
based on the narrative power which is the fundamental character- 
istic of these frescoes. These dominating figures, simple and 
severe, are the quintessence of his style, and anatomy and per- 

A L I N A R I  

DETAIL FROM "DESCENT FROM T H E  CROSS," A FRESCO BY GIOTTO.  I N  THE 
ARENA CHAPEL. PADUA 

spective were used-or even invented-by him as adjuncts to his 
narrative gifts and he never attained to the skill which so often 
misled the men of the ~ j t h  and 16th centuries. In the Padua 
frescoes the details are always significant. whereas it is a character- 
istic of the Assisi cycle that there occurs from time to time a 
delighted dwelling on details that are not absolutely essential to 
the story. 

Sta. Croce Frescoes.-Documents show that Giotto was in 
Florence in 1311-14 and 1320 and it u-as probably during these 
years, before going to Naples (c. 1329?). that he painted frescoes 
in four chapels in Sta. Croce belonging to the Giugni, Tosinghi- 
Spinelli, Bardi and Peruzzi families. The Giugni chapel frescoes 
are lost as are all the Tosinghi-Spinelli ones, except for an "As- 
sumption" over the entrance, not universally accepted as by 
Giotto. The Bardi and Peruzzi chapels contained cycles of St. 
Francis and the two SS. John, respectively, but the frescoes were 
~vhiteu,ashed and were not recovered until 18j2, when they were 
damaged in the process of removing the whitewash and then heav- 
ily restored. Much the same happened to a portrait of Dante in 
the Bargello, also in Florence, for which there is a traditional 
attribution to Giotto. The account taken of the restorations to 
the Bardi and Peruzzi chapel frescoes and of the similarities and 
dissimilarities between the Bardi St. Francis frescoes and those 
at Assisi tends to vary according to the writer's views on the 
Assisi problem, but most students would agree that it would be 
imprudent to ascribe much of the actual handling (as distinct 
from the design) to Giotto himself in either chapel. There is no 
evidence for the dating of the chapels, nor is it certain lvhich 
came first, but they are probably approximately contemporary. 
The date 1317 is often advanced as a terminal point for the Bardi 
chapel, since it contains a representation of St. Louis of Toulouse, 
who was canonized in that year. This is inadmissible since his 
halo may well have been added, and in any case it is not un- 
known for holy personages to be represented as haloed before 
their formal canonization. 

Naples a n d  t h e  Last  F l o r e n t i n e  Period.-On Jan. 20: 1330, 
King Robert of Naples promoted Giotto to the rank of "familiar" 
(member of the royal household), which implies that he had been 
in Naples for some while, possibly since 1328. and he remained 
there until 1332/33. All the works he executed there have been 
lost, but traces of his style may be distinguished in the local 
school. On April 12,  1334, he was appointed capomaestro, or 
surveyor, of the cathedral of Florence and architect to the city. 
This was a tribute to his great fame as a painter and not on ac- 
count of any special architectural knowledge. On July 19 of the 
same year he began the campanile, or bell tower, of the cathedral. 
I t  was later altered but is known, in part a t  least, from a draw- 
ing in Siena. He may have designed some of the reliefs carved 
by Andrea Pisano on the campanile; certainly the bronze doors 
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of the baptistery by Andrea show clear traces of Giotto's frescoes 
in Sta. Croce. Indeed the whole course of painting in Tuscany 
was dominated by his pupils and followers-by Taddeo Gaddi, 
Bernardo Daddi, Maso. Orcagna and the Lorenzetti in Siena- 
but none of these really understood all of his innovations and it 
was not until Masaccio (b. 1401) and Michelangelo (b. 14 i j )  
that his true successors arose. 

BIBLIOGRAPIIY.-R. Salvini, Giotto Bibliografia, with full bibliog- 
raphy up to 1937 (1938) ; Giotto, ed. by C. H. Weigelt. ''Klassiker der 
Kunst Series" (192 j )  ; the large commemorative catalogue of the 1937 
exhibition, G.  Sinibaldi and G. Brunetti, Pittura italiana del Duecento 
e Trecento (1943). See also articles in Burlington :llagazine by R. 
Offner, "Giotto," "lion-Giotto," 74:259 if. (1939) and 75:96 ff. (1939)~ 
by C. Brandi, 9 4 : z r 8  (1952) and by J .  White, "The Date of 'The 
Legend of S. Francis' at Assisi." 98:344 ff. (1956) ; in the Journal of 
the Warburg and Courtauld Institutes, by C .  Xlitchell, I ~ : I  (19j1) 
and P. Murray, "Xotes on Some Early Giotto Sources," 16: j8  ff.  
(19j3) ; LV. Paeseler in Ronzisckes Jahrhuch fur Kz~nstgeschichte 
('IHertziana Jahrbuch"), vol. v, 51 f f .  (1941); R. Salvini, Tutta la 
Pzttzira di Giotto (19.52). (P. J .  MY.) 

GIOVANNI DI PAOLO (c. 1399-1482), the name com- 
monly given to Giovanni di Paolo di Grazia, a long-lived, enor- 
mously productive Sienese painter of great individuality. He 
probably mas a pupil of Taddeo di Bartolo, whose style is reflected 
in his earliest dated work. the "bladonna" of 1426 at Castelnuovo 
Berardenga. In  that year Giovanni fell under the influence of the 
art of Gentile da Fabriano, who was then active in Siena. The 
earliest example of Gentile's influence, dominant for a decade, is 
the "Madonna" of 1427 in the Robert von Hirsch collection. Basel, 
Sxitz. During the 1440s and early 1450s Giovanni produced his 
most important works. These include the monumental altarpiece 
of the "Presentation of Christ" of 1447-1449 in the Siena gallery, 
the somewhat later altarpiece of "St. John the Baptist," only ten 
scenes of which work are known, and 12 splendid miniatures in a 
antiphonary in the public library. Siena. The brooding "Madonna" 
altarpiece of 1463 in the Pienza cathedral marks the beginning of 
Giovanni's late period, of which the coarse "Assumption" polyp- 
tych of 1475 from Staggia is the last important example. 

Giovanni's tormented spirituality and expressionist style were 
little appreciated before about 1920, but from that time Giovanni's 
tense, often highly dramatic art aroused constantly increasing 
interest. Not only the colouristically and formally attractive 
figures and landscapes of the painter's early and middle period, 
but also the harsh, ugly forms of the 1460s and especially the 1470s 
are of interest. as they illustrate the artist's changing vision of the 
world during the course of his development. 

BIBLIOGR.~PHY.-JO~~ Pope-Hennessy, Giovanni di Pa010 (1937) ; 
Cesare Brandi, Giovanwi di Paolo, in Italian, with a comprehensive 
bibliography (1947) ; Peleo Bacci, Docu~nenti e conznzenti per la storia 
dell'arte, an important study of the documents, pp. 63-94 (1944). 

(G. M. CR.) 
GIPPSLAND: see VICTORIA. 
GIRAFFE, the tallest of all mammals, reaching 18 i t .  7 in. in 

height, the type of the family Giraffidae. The classic term "camel- 
opard" has fallen into disuse. 

Skin-covered horns are present in both 
sexes. and there is often an unpaired one 
in advance of the pair on the forehead. 
Among other characteristics may he no- 
ticed the length of the neck and limbs. the 
absence of lateral toes. and the long tufted 
tail. The tongue is remarkable for its 
length (up to 18 in.) and elasticity. I t  is 
covered vith numerous large papillae, and 
forms an organ for the prehension of food. 
Giraties inhabit open country and browse 
on tall trees. To drink or graze they are 
obliged to straddle. the forelegs apart;  but 
they are capable of going long without 
nater.  They can gallop at over 30 mi. an 
hour. When standing among mimosas they 
are difficult of detection. They are almost 
entirely voiceless. One faan  is produced 
at  a birth Formerlv giraffes were found ZOOLOGltAL S O C I E T Y  

in large herds, but persecution led to their THE G I R A F F E  

extermination in many districts. Formerly widespread over south- 
ern Europe and India, giraffes are now confined to Africa south 
of the Sahara. Apart from the Somali giraffe ( G i r a f a  re t icz~la ta) ,  
characterized b y  its deep liver-red colour, there are numerous 
local subspecies of the ordinary giraffe ( G .  camelopardalis). 

GIRALDI, GIAMBATTISTA (knomrn also as CINZIO, the 
Italian form of his "academic" name, CYNTHIUS) (1504-1573), 
Italian novelist, poet and dramatist, a typical representative of 
mid-16th-century Italian literary ideals, \vas born in Ferrara H e  
studied under Celio Calcagnini and succeeded him in the chair of 
rhetoric there (1541), later moving to the universities of Turin 
and Pavia. H e  died in Ferrara. 

Giraldi was influenced both by the Paduan reintroduction of 
Aristotelian literary principles and by the Catholic reaction to it. 
In his Discorso intorno a1 comporre de' ronzanzi (1549) he de- 
fended the legitimacy of the romantic epic. and in his poem Ercole 
(1557) he tried to reconcile the Aristotelian rules n i th  modern 
taste. In  his Discorso sulle conzedie e s~l l le  t r a g e d i ~  (1543) he 
reacted against the austerity of the classical tragedies and in his 
own tragedies-Orbecche (1541) ; Didone (1542) : Altile (1543) ; 
Cleopatra (1543); Selexe; Euf imia;  Arrenopia; Epit ia,  from 
mhich Shakespeare's Measure for Measz~re derives; and Ant i -  
valomeni (1549)-he included new dramatic elements while con- 
forming to the Aristotelian rules. His Ecatomnzit i  (1 565). 11 2 
stories collected according to the pattern of Boccaccio's Decam-  
eron, aims at  stylistic distinction as well as showing a liking for 
direct narrative, in the manner of Matteo Bandello. They are 
moralistic in tone and lvere translated and imitated in France. 
Spain and England: Shakespeare's Otlzello derives from Giraldi's 
story of the Moor of Venice. He tried to renew the pastoral 
drama with his Egle (1545). 

In  spite of his ambition toward erudition, all Giraldi's literary 
attempts are amateurish: they remain interesting examples of the 
transition from Renaissance to Counter-Reformation ideals. 

B I B L I ~ C R ~ P H Y . - - S C Y ~ ~ ~ ~  estetici di G.  B .  Gzraldi (1864) ; C Guerrieri- 
Crocetti, G B Giraldi ed il pensiero critico del sec XVI  (1932) ; R 
Piccioni, "Vita di G B Giraldi." in Atti e pnemorie per le provincie 
~rzodenese e parnzense, XVIII (1886) ; G Perale, Sul valore wzorale degli 
"Ecatommiti" (1907) ; A Milano, Le tragedie di G B Giraldi Cinthio 
(1901) ; L Dondoni, "Un intelprete di Seneca del ' j 0 0  G B Giraldi." 
in Rendiconti Ictituto Lombardo, Classe di Lettere, etc , xciii (1959) .  

( G  '4) 
GIRALDUS CAMBRENSIS (GERALD DE BARRI) ( c .  I 146- 

1 2 2 0 ) ,  medieval historian, was born at  Manorbier castle. Pem- 
brokeshire, the son of William de Barri. He studied at  Paris until 
1172 when he nas appointed to collect tithe in Wales. In 117 j 
he became archdeacbn of Brecon. and on the death of his uncle 
in the folloning year. an attempt mas made to elect him bishop 
of St. David's, but Henry I1 mas unwilling to see anyone with 
ponerful native connections a bishop in li'ales. Giraldus in 1180 
was made commissary to the bishop of St. David's, and in 1184 
one of the king's chaplains. lVhile accompanying Prince John 
to Ireland he wrote his interesting Topogrnplzia Hibernica and his 
Expztrgafio Hibernica, a strongly prejudiced history of the con- 
quest In 1188 he went with the primate, Baldwin to Wales to  
preach the third crusade and nhile there acquired material for his 
Itinerarium Cnnlbuense. He then set out for the Holy Land, but  
in 1189 was sent back to IVales by the king to keep order. Having 
successively refused the sees of Bangor and Llandaff, he retired to  
Lincoln from 1192-98 and wrote his Gentmu ecclesiustica and V i t a  
S Rentigzi. In 1198 he nas  elected bishop of St. David's. but 
Archbishop Hubert's objection necessitated three visits to Rome 
and a violent indication of the independence of St. David's from 
Canterbury. In  the end, the pope ordered a new election. the prior 
of Llanthony being elected in 1202. Giraldus spent the rest of his 
life in retirement. and produced the Descriptio Cambriae, D e  rebus 
a se gestis, his autobiography. D e  I~zstructione principis, and the 
Vi ta  Galfridi Archiepiscopi Eborece~zsis. 

Giraldus was an excellent Latinist, well versed in the social 
and intellectual life of his day. His eloquence. his humour and 
nai've vanity, his keen, though impressionistic, observation of cus- 
toms, traditions, scenery. etc., and his friendships with his great 
contemporaries, such as Innocent 111. Richard Coeur-de-Lion, 





GIRARDON-GIRDLE 
His writings include! De la presse ptriodique au X I X "  sidcle 

(1837) ; De l'instruction publique (1838) ; Etudes politiques (1838) ; 
Dr la libertd de la presse et d u  journalisme (1842) ; Le Drozt au 
travail au Luxembourg et a l'dssemble'e Nationale, z vol (1848) ; 
Les Cinquante-deux (1849, etc.), a series of articles on current parlia- 
mentary questions; La Politique universelle, ddcrets de l'avenir (1852)  ; 
Le  Condamnt du 6 mars (1867), an account of his own differences 
with the government in 1867 when he was fined j,ooo fr. for an article 
in La Libert t ;  Le Dossier de la guerre (1877)~ a collection of official 
documents; Questions de m o n  temps, 1836 d 1856, articles extracted 
from the daily and weekly press, 12 vol. (1858). 

GIRARDON, FRANCOIS (1628-1 71 j ) ,  French sculptor, 
the most purely classical of the sculptors employed at  Versailles, 
was born a t  Troyes. where he was baptized on March 17, 1628. 
He attracted the attention of Chancellor Pierre SCguier hho 
brought him to Paris to study under Fran~ois  Anguier, and after- 
ward sent him to Rome. H e  returned about 16jo and became a 
member of the academy in 16j7. He worked for Sicolas Fouquet 
a t  Vaux-le-Vicomte and after the minister's fall was extensively 
employed in the decoration of the royal palaces. In 1663 he was 
working under Charles Le Brun on the Galerie d'Apollon at the 
Louvre, and in 1666 received the commission for'his most famous 
work, the "Xpollo Tended by the Nymphs," for the Grotte de 
Thittis a t  Versailles. The inspiration for this elaborate work (later 
moved and its grouping altered), seems to derive partly from Hel- 
lenistic sculpture (particularly the hpollo Belvedere), and partly 
from Nicolas Poussin's paintings Of his other works for Ver- 
sailles the most notable are the relief on the Bain des Nymphes 
(1668-70), perhaps inspired by Jean Goujon's Fontaine des In- 
nocents, and "The Rape of Persephone" (pedestal completed 
1699), in which he challenges comparison with Giovanni Bologna's 
"Rape of the Sabines." The effect of this group is marred by 
its present situation in the centre of the colonnade at  Versailles 
where it can be seen from all sides instead of from a fixed view- 
point as originally intended. 

Although superficially a baroque artist, Girardon's deep-seated 
classical tendencies emerge in the careful relating of sculpture to 
site. This is evident in his two principal works outside Ver- 
sailles, the equestrian statue of Louis XIV in the Place VendBme 
(1683-9z), which was destroyed during the Revolution, and his 
tomb of Richelieu in the Sorbonne (1675-77) He undertook 
comparatively little portrait sculpture, but the classical bias of 
his mind and his abilities as a decorator made him the ideal col- 
laborator with Le Brun (who designed many of Girardon's .nu- 
merous works for Versailles), just as Charles Antoine Coysevox 
(q.v.) was with Le Brun's successor, Jules Hardouin Mansart. 

As Coysevox's star rose, that of Girardon sank, and he received 
few royal commissions after 1700. I le  died in Paris on Sept. I ,  
I71 j.  

See P .  Francastel, Girardon (1928) and L a  Sculpture de Versailles 
(1930) ; M .  Oudinot, "Fran~ois Girardon. Son rBle . . . & \7ersailles 
et aux Invalides," Bulletin d e  la SocietC d e  I'Histoire d e  PArt Frangais, 
P P  204 ff .  (1937). (F. J. B. W.) 

GIRAUD, HENRI HONOR& (1879-1949). French army 
officer, was born in Paris on Jan. 18, 1879. After graduating 
from St. Cyr in 1900, he served in French Morocco until World 
War I .  Captured by the Germans in 1914, he successfully escaped 
-a feat he repeated in World War 11. 28 years later. H e  re- 
turned to Morocco in 1922 and participated in the Rif war. I n  
World War 11, Giraud commanded the 7th army and. for a few 
days before his capture in May 1940 the 9th army. His second 
escape occurred in April 1942. 

Seven months later, after secret negotiations with the Allies, 
he was whisked to north Africa in the wake of the Anglo-American 
landings. Appointed commander in chief of the French forces, 
he raised and equipped, largely with American matkriel, 2 jo.000 
combat troops. From June to Oct. 1943 he was co-president 
(ui th  Charles de Gaulle) of the French Committee of Sational 
Liberation. Differences with de Gaulle resulted in his retirement 
in April 1944. 

After the war, Giraud was elected to the constituent assembly. 
H e  also served as vice-president of the Conseil SupCrieur de la 
Guerre. 

He died in Dijon on March 11, 1949, and was buried a t  the 
Invalides, in Paris. 

His publications include two memoirs: Mes ~ v a s i o n s  (1946) and 
Lrn seul b u t ,  lu Victoire (1949). (M. V.) 

GIRAUDOUX, HIPPOLYTE JEAN (188 2-1 944), 
French author and diplomatist, was born on Oct. 29, 1882, a t  
Bellac (Haute Viennej and educated at the ~ c o l e  Normale in 
Paris. He became head of the press service in the French foreign 
office, and later secured an appointment in the diplomatic service. 
He rvrote a series of novels and plays which showed extraordinary 
originality and wit. Although the influence of AndrC Gide is 
apparent, the style is unmistakably Giraudoux's own. and has 
undoubtedly influenced contemporary writers. RenC Lalou has 
described his method as being in literature what impressionism is 
in painting. 

The most important of his novels are Simon le patlzktique 
(1918), partly autobiographical in character; L'Adorable Clio 
(1920), one of the lightest and yet the most profound of war 

LEVY AND N E U Q D E I N  

T O M B  O F  C A R D I N A L  RlCHELlEU BY F R A N C O I S  G I R A R D O N  I N  T H E  CHURCH 
O F  T H E  SORBONNE. P A R I S .  PIETY SUPPORTS T H E  F I G U R E  OF T H E  DYIN@ 
CARDINAL.  W H I L E  C H R I S T I A N  D O C T R I N E  WEEPS AT H I S  FEET 

studies; Suzanlze et le Pacifique (1921); ~ i e ~ f r i e d  et le Limousin 
(1922). in which the hero, a French poet, becomes a prisoner of 
war in Germany, loses his memory, rises to a high political posi- 
tion, and then has to decide whether he shall return to France and 
learn to be a Frenchman once more; Bella (1926), in which the 
principal personages in Paris political life are described; Juliette 
au pays des lzommes (1924) and Pleins Pouvoirs (1939). His 
collection of short stories. Provinciales, provides a good example 
of his impressionist methods. 

As a dramatist Giraudoux won a prominent place. His greatest 
successes were Amplzitryon 38, Intermezzo and La guerre de Troie 
n'aura pas lieu. 

Giraudoux died in Paris, Jan. 31, 1944. 
GIRDLE, a band of leather or other material worn round 

the aaist.  either to confine the loose and flowing outer robes so 
as to allow freedom of movement, or to fasten and support the 
garments of the wearer. Among the Romans it was used to confine 
the tunica, and it formed part of the dress of the soldier; when a 
man quitted military service he was said cingulum deponere, t o  
lay aside the girdle. Money being carried in the girdle. zonam 
perdere signified to lose one's purse, and, among the Greeks, to 
cut the girdle was to rob a man of his money. Girdles and girdle- 
buckles are not often found in Gallo-Roman graves. but in the 
graves of Franks and Burgundians they are constantly present, 
often ornamented with bosses of silver or bronze, chased or 
inlaid. 

In the Anglo-Saxon dress the girdle makes an unimportant 
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figure, and the Norman knights, as a rule, wore their belts under 
their hauberks. After the Conquest, however, the artificers gave 
more attention to a piece whose buckle and tongue invited the 
work of the goldsmith. That  of Queen Berengaria lets the long 
pendant hang below the knee, following a fashion which fre- 
quently reappears. 

I n  the latter part of the 13th century the knight's surcoat 
is girdled with a narrow cord at  the waist, while the great belt, 
which had become the pride of the cavalier, loops across the hips 
carrying the heavy sword aslant over the thighs or somewhat to the 
left of the wearer. 

But it is in the second half of the following century that the 
knightly belt takes its most splendid form. Under the year 1356 
the continuator of the chronicle of Nangis notes that the in- 
crease of jewelled belts had mightily enhanced the price of 
pearls. The belt is then worn, as a rule, girdling the hips at some 
distance below the waist, being probably supported by hooks 
as  is the belt of a modern infantry soldier. The end of the belt, 
after being drawn through the buckle, is knotted or caught up 
after the fashion of the tang of the Garter. The waist girdle either 
disappears or as a narrow strap is worn diagonally to  help in the 
support of the belt. Ornament covers the whole belt, commonly 
seen as an unbroken line of bosses enriched with curiously worked 
roundels or lozenges which, when the loose strap-end is aban- 
doned, meet in a splendid clasp. About 1420 this fashion tends to 
disappear, the loose tabards worn over armour in the jousting- 
yard hindering its display. The belt never regains its importance 
as an ornament, and, a t  the beginning of the 16th century, sword 
and dagger are sometimes seen hanging a t  the knight's sides with- 
out visible support. 

I n  civil dress the belt of the 14th century is worn by men of 
rank over the hips of the tight short-skirted coat, and in that 
century and in the 15th and 16th there are sumptuary laws to 
check the extravagance of rich girdles worn by men and women 
a-hose station made them unseemly. Even priests must be rebuked 
for  their silver girdles with baselards. Purses, daggers, keys. pen- 
ners and inkhorns, beads and even books, dangled from girdles in 
the I j th and early 16th centuries. Afterwards the girdle goes on 
as a mere strap for holding up the clothing or as a sword-belt. At 
the Restoration men contrasted the fashion of the court, a light 
rapier hung from a broad shoulder-belt, with the fashion of the 
countryside, where a heavy weapon was supported by a narrow 
waistbelt. Soon afterwards both fashions disappeared. Sword- 
hangers were concealed by the skirt, and the belt, save in certain 
military and sporting costumes, has no more been in sight in 
England. Even as a support for breeches or trousers, the use 
of braces has supplanted the girdle. 

I n  most of those parts of the Continent-Brittany, for example 
--where the peasantry maintains old fashions in clothing, the 
belt or girdle is still an important part of the clothing. Italian 
non-commissioned officers find that the Sicilian recruit's main 
objection to  the first bath of his lifetime lies in the fact that he 
must lay down the cherished belt. With the Circassian the belt 
still buckles on an arsenal of pistols and knives. 

Folklore and ancient custom are much concerned with the 
girdle. Bankrupts a t  one time put i t  off in open court; French 
law refused courtesans the right to wear i t ;  St. Guthlac casts out 
devils by buckling his girdle round a possessed man;  an earl is 
"a belted earl" since the days when the putting on of a girdle 
was part of the ceremony of his creation; and fairy tales of half 
the nations deal with girdles which give invisibility to the wearer. - - 

(0. B.) 
GIRGA or GIRGEH, a town of Upper Egypt on the west bank 

of the Sile,  313 mi. S.S.E. of Cairo by rail and about 10 mi. S.S.E. 
of the ruins of Abydos. Pop. (1956 est.) 41,200. The town stands 
on a sharp bend of the Sile.  Many of the houses are of brick 
decorated with glazed tiles. The town is noted for the excel- 
lence of its pottery. Girga is the seat of a Coptic bishop. I t  
also possesses a Roman Catholic monastery, considered the most 
ancient in the country. As late as the middle of the 18th century 
the town stood a quarter of a mile from the river, but is now7 on 
the bank. 

GIRGENTI, a town in Sicily (see AGRIGENTUM). 
GIRISHK, a village and fort in Afghanistan, on the right 

bank of the Helmund 78 m. W. of Kandahar on the road to  
Herat;  3,641 ft. above the sea. The fort is the residence of the 
governor of the district (Pusht-i-Rud). I t  commands the fords 
of the Helmund and the road to Seistan, from which it is about 
190 m. distant; and it is the centre of a rich agricultural district. 
Girishk was occupied by the British during the first Afghan War;  
and a small garrison under a native officer, successfully withstood 
a siege of nine months. The Dasht-i-Bakwa, a level plain of con- 
siderable width, stretches beyond Girishk towards Farah. 

GIRL GUIDES. The aim of the Girl Guides association is 
to help its members, through character training, to become good 
citizens ~ i t h  a sense of service and responsibility not only to their 
own families and communities but also nationally and interna- 
tionally. 

The movement has no political or sectarian aims and is open to 
all girls of appropriate age who are prepared to make the twofold 
promise of tKe Brownie or the threefold Guide promise. A 
Brownie promises to do her best to do her duty to God and the 
queen and to help other people every day, especially those at home. 
The Guide promises duty to God and the queen, helpfulness to 
other people a t  all times and obedience to the Guide law. The law 
requires honesty, loyalty, helpfulness, friendliness, courtesy, con- 
cern for animals, obedience, cheerfulness, thrift and purity in 
thought. word and deed. 

Guides are encouraged to be practising members of their own 
religious denominations. 

Or ig in  a n d  Development.- The formation of the Girl Guides 
association was the result of a spontaneous demand from the girls 
themselves follo\ving the beginnings of the Scout movement (see 
BOY SCOLTTS). In  response. Sir Robert Baden-Po~vell with his 
sister, Agnes Baden-Powell? devised a scheme of training. and the 
movement began in 1910. Sir Robert married, in 1912, Olave 
Soames. who was appointed chief commissioner in 1916. I n  1918 
she was elected Chief Guide. 

From small beginnings the movement grelr to include Brownies, 
aged 7 4  to I I ; Guides, I I to 16; Rangers (land. sea and air sec- 
tions), 14 to 2 1  ; and Cadets (Guiders; i.e., officers in training) ; 
also through "extensions," "auxiliaries" and "lones" to make guid- 
ing possible for handicapped girls, for girls in approved schools 
or training homes and for those living too far from a company 
to attend its regular meetings. The Trefoil Guild links those who 
are no longer active members of the movement but who "are pre- 
pared to carry out the Guide ideals in their daily lives and in the 
community in rvhich they live and work." 

Queen Elizabeth I1 and Queen Elizabeth the queen mother are 
patrons. Princess Margaret is Chief Ranger of the British Com- 
monwealth and empire. The princess royal is president. In  1923 
the association was incorporated by royal charter. 

Organization.- A council elects the executive committee and 
a chief commissioner. Decentralization, through countries' chief 
commissioners and county, division and district commissioners, en- 
ables the training policy to be carried out by the Guiders in com- 
panies and packs and also allows the needs of the girls to be 
represented to the executive committee. Local associations in 
districts or divisions are groups of interested persons, principally 
nonmembers, whose support enlists public interest. 

Headquarters of the association for Great Britain and the com- 
monwealth are a t  17-19 Buckingham Palace Road, London, 
S.W.1. 

Training.- There are headquarters training centres in England 
at Foxlease in the New forest, Hampshire; \Vaddo\v hall. Lan- 
cashire; and on R1.T.B. (Motor Torpedo Boat, Ex. R.S . )  630 on 
the Dart river. Scotland, \Vales and Ulster also have centres for 
the training of Guiders. 

Citizenship training begins in the pack Jvhere the Brownie learns 
in the "pack pow-\vow'' to express her views; it continues through 
the Guide company ~vhere Guides in patrols under their girl leaders 
discuss the affairs of the company and the leaders meet as a com- 
pany committee. The Kanger organization varies: but it is cal- 
culated always to help the girl to an understanding of democratic 
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government and to the carrying of her Guiding into a wider world. 
A system of tests and badges a t  all stages encourages girls to widen 
their interests and develop skills. Special stress on homemaking 
badges helps to train future wives and mothers. Camping and out- 
door activities develop initiative and resource while awareness and 
often experience of international contacts, together with the under- 
lying motive of both promise and law, emphasize vorld sisterhood 
and service. 

W o r l d  Association.- The World Association of Girl Guides 
and Girl Scouts co-ordinates members in s j  countries. Xssocia- 
tions applying for membership must ha\fe self-governing organiza- 
tions representative o i  the country as a whole and must accept the 
principles of the promise and law. and also the principle that the 
movement is open to girls of all races. nations and creeds. hlem- 
bership must be voluntary and the organization must be strictly 
nonpolitical. International conferences are held regularly in dif- 
ferent countries. and a t  one of the earliest. in 1930. Lady Baden- 
Poxvell a-as appointed ivorld Chief Guide. At the sanie time a 
design for the Guide world flag xvas agreed upon. The joint birth- 
day of the founder and the Chief Guide. Feb. 2 2 .  is celebrated 
throughout the world as "Thinking day" nhen the movement's 
4.2j0.000 members join in thought and expression of a common 
purpose. (B.-PL.) 

GIRL SCOUTS is a voluntary organization "dedicated to 
helping girls develop as happy. resourceful individuals nilling 
to share their abilities as citizens in their hotnes, their commu- 
nities. their country and the n-orld. This purpose is achieved 
through a program that is based on a voluntarily accepted code 
of living. The program is carried out in small groups under the 
guidance of adult leadership. I t  provides a n-ide range of activi- 
ties developed around the interests of girls, and offers opportuni- 
ties for fun, friendship, service and daily practice in living the 
Girl Scout Promise and Laws" (constitution of the Girl Scouts 
of the I:.S..l. 1 .  

Girl Scouting is open to all girls 7 through I;  years old who are 
willing to subscribe to the promise and laws of scouting. pay an- 
nual membership dues and meet other simple requirements. Adult 
membership is open to both women and men. The Girl Scouts 
are part of the ~vorld-wide Scout movement founded by Sir Robert 
(later Lord! Baden-Powell in 1910: the organization is a member 
of the \Vorld Association of Girl Guides and Girl Scouts. 
Juliette Gordon Low of Savannah. Ga., formed the first Girl Scout 
troop in the L.S. in 1912. following the pattern set up for Girl 
Guides. sister organization of the Boy Scouts of Great Britain. 
Mrs. Low was a native of Georgia. but she had lived in Great 
Britain and had helped to organize Girl Guide troops. She became 
the first president of the c.S. organization; nhen she retired from 
office in 1920 she received the title of founder. and her birthday 
(Oct. 31) was set aside as a special day for the Girl Scouts. At 
the time of her death in 192; the Girl Scouts had troops in every 
state of the Union and had more than 14o.ooo members. 

The Girl Scout promise: "On my honour. I ~vill t ry :  to do my 
duty to God and my country, to help other people at all times, to  
obey the Girl Scout Laxs." These l a m  are as f o l l o ~ s :  

I .  A Girl Scout's honor is to be trusted. 
2. Gir: Scout is loyal. 
3. X Girl Scout's duty is to be useful and to help others. 
4. X Girl Scout is a friend to all and a sister to every other Girl 

Scout. 
5. A Girl Scout is courteous. 
6. A Girl Scout is a friend to animals. 
7 .  A Girl Scout obeys orders. 
8. A Girl Scout is cheerful. 
9. X Girl Scout is thrifty. 

10. A Girl Scout is clean in though:, word and deed. 
These laws are a simple code for growing girls and are substan- 

tially the same in all countries in xhich Scouting is organized; 
they have been recognized as a standard of conduct and an expres- 
sion of friendship regardless of race. nationality or religion. The 
trefoil emblem of  the Girl Scouts, which symbolizes the three parts 
of the promise, is used in various versions throughout the world- 
wide movement. 

,S' FRIEhTDLY SOCIETY 
Girl Scouting in the United States is divided into three age 

groups: Broxvnie Scouts. 7 through g years old; In te rn~ed ia te  Girl 
Scouts, I a  through 13;  Senior Girl Scouts. r q  through I;. Four 
major areas of interest which carry through the program for the 
three age levels centre on the home. the arts, citizenship and the 
out-of-doors. These four areas are subdivided respectively into 
11 program fields: agriculture, health and safety, homemaking; 
arts and crafts, literature and dramatics, music and dancing; com- 
munity life, international friendship; nature; out-of-doors. sports 
and games. ' 

Girl Scouting is "girls and adults working together" in basic 
units called troops. which usually consist of 16 to 32 girls and an 
adult leader or leaders. Except for the Brownie Scouts, troop 
business is transacted and decisions arrived a t  through a repre- 
sentative system of government whereby smaller subunits known 
as patrols elect their representatives to a "court of honour" 
which also includes the elected troop officers and the adult  leaders. 

.lctivities of girls in Scouting are designed to foster good social 
attitudes, broadened interests, development of individual capaci- 
ties, growth of a sense of responsibility. Girls undertake projects 
which are progressively challenging. Community service is basic 
to the program, and may range from making simple gifts for in- 
valids or singing Christmas carols to beautifying the grounds of 
public buildings. Scouts learn to know and appreciate the  out-of- 
doors through games, nature study and camping. 

The Brownie Scout learns to get along with her peers and to  
develop simple skills. She may hem towels for her mother.  raise a 
potted plant for Easter services, help prepare a picnic meal for 
a troop party for parents. 

The  Intermediate Girl Scout develops new skills or  broadens her 
talents through a program of progression through ranks. and by 
work for proficiency badges. She selects her own areas of in- 
terest from more than IOO badges. such as Active Citizen. Camp- 
craft. Child Care. Hospitality. \\-ork for badges usually involves 
practical applications plus community service: i.e., '.li7eat/zer- 
Knovi the rules of safe conduct during a thunder storm. out-of- 
doors and indoors." or "Storytcllcr-Learn how to  select good 
stories for younger children. Tell them to  children in your fam- 
ily . . . at  the public library." 

The Senior Girl Scout devotes much of her time to community 
service and vocational exploration, often combining them by work- 
ing as a volunteer hospital aide or ranger aide, or assisting a t  a 
public playground. Many Seniors take part in visits exchanged 
anlong girl members of the \,arious associations in the world-wide 
Scout-Guide movement. 

Adapting itself to the changing needs of girls, the organization 
gre\\- from the first troop of 1 2  girls to a membership by the lat- 
ter 19jos of more than r.ooo.ooo girls and 6oo.000 adult  volun- 
teers. Professional workers in Girl Scouting account for less than 
o. jq of adult membership. 

The  Girl Scout council is the organization which makes Scouting 
available to girls in the community. I t  is established, developed, 
maintained and financed by local volunteers. Clubs, schools, 
church groups and other private organizations assist local councils 
by providing meeting places, leadership. financial help. volunteer 
support and other co-operation. The Girl Scout national organi- 
zation is financed principally by membership dues of $ I  per 
annum. Governing body is the National council, consisting of 
delegates elected by local Girl Scout councils and meeting a t  regu- 
lar intervals. The national organization publishes The Girl 
S C O I I ~  Leader, Tile dmcricczn Ciid and various handbooks. T h e  
headquarters are in l iew lTork  city. (For  the British equivalent of 
Girl Scouts. see GIRL GYIDES.) (E. \V. CT.) 

GIRLS' FRIENDLY SOCIETY, THE. An organization 
for a11 girls sponsored by the Protestant Episcopal Church. 
Founded in England in 18;j. it spread to the United States with 
the establishment of the first branch a t  St. Anne's Church, Lowell, 
Massachusetts, in 1877. 

Today it  has an international membership with branches in  
forty-four countries. The  program of the society, based on the 
present-day interests and needs of girls, includes worship, study, 
recreation, and service to the Church and the community. An 
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understanding of the issues of the world today as they affect 
young people is emphasized. A junior department provides a 
program for girls under 1 2  years of age. 

Branches may be organized in any parish, mission, or institution 
of the Episcopal Church, headed by leaders who are communicants 
of the Church; the membership of the society, however, is 
inter-denominational. 

GIRNAR, a sacred hill in western India, in the peninsula of 
Rathiawar, 10 m. E. of Junagarh. Five peaks rise about 3,500 ft. 
above the sea; on them are numerous Jain temples, frequented 
by pilgrims. At the foot of the hill is a rock, with.an inscription 
of Asoka (2nd century B.c . ) ,  and also two other inscriptions 
(dated A.D. 150 and 4 j  j). 

GIRODET-TRIOSON (ANNE LOUIS GIRODET DE ROUCY) 
( I  767-1824), French painter typical of the first phase of the 
romantic movement. known as Girodet-Trioson after his guardian, 
M. Trioson, was born at  Montargis, Loiret, on Jan. 29. 1767, A 
pupil of J. L. David, his "Joseph reconnu par ses freres" (Joseph 
recognized by his brothers) won him the Prix de Rome at the 
age of 2 2 .  He  submitted to the Salon of 1792 liLe Sommeil 
d'EndymionV (Endymion sleeping) (Louvre), a cold! sensual, 
crepuscular work. nearer in feeling to the troubled romanticism 
of Chateaubriand than to the Spartan ideal of David. Girodet was 
also a poet, and his interest in literature is given full reign in the 
curious "Ombres des guerriers franqais reques par Ossian dans le 
palais d'0din" (Ossian receiving the generals of Napoleon in the 
palace of Odin), done for Malmaison in 1801, "Fingal" (Lenin- 
grad), painted for Napoleon in 1802, and above all, the famous 
"Xtala au Tombeau" (The burial of Atala) (Louvre) of 1808. 
This. together with his windswept portrait of Chateaubriand 
meditating in front of the Coliseum (1809. \-ersailles), is Girodet's 
most typical work. In  "La RCvolte du Caire" (The revolt in 
Cairo) (1810, Versailles), he made a determined etiort to copy 
the swirling compositions of Antoine Gros, for whom he had a 
deep affection. His landscape sketches and book illustrations, 
notably for Pierre Didot's Racine (1801-oj), have a freshness 
that is missing from his more elaborate works. He  died in Paris 
on Dec. g. 1824. 

Girodet's poem Le Peintre and essays on Le GLnie and La Grtice were 
published after his death with a biographical notice by his friend M. 
Coupiri de la Couperie (1829) ; E. J.  Delecluze, in his Louis David, 
son Pcole et son temps (18;,j), gives a briei life. (ha.  B.) 

GIRONDE, a maritime de'partement of southwestern France, 
formed from parts of the old province of Guyenne, viz., Bordelais, 
Bazadais. and parts of Pkrigord and Agenais. Area. 4,141 sq.mi. 
Pop. (19j4)  896.517. I t  is bounded north by the de'partement of 
Charente-Maritime, east by those of Dordogne and Lot-et-Gar- 
onne, south by that of Landes, and west by the Bay of Biscay. 
The de'partement lies on the east and the west sides of the Gironde 
estuary formed by union of Garonne and Dordogne. On the 
west, the Landes consist chiefly of morass or sandy plain, divided 
from the sea by dunes planted with pines which bind the sand to- 
gether and prevent it from drifting inland. On the east the dunes 
are fringed for some distance by large lakes, Hourtin, Carcans 
and Lacanau, communicating with each other. The Bay of Arca- 
chon forms a vast shallow lagoon, a large part of which has been 
converted into arable land. The estuary of the Gironde, about 
45 m. in length, widens northwards from 2 to 6 miles. Islands and 
mud banks divide it into east and west channels and make navi- 
gation difficult. I t  is, however, well buoyed and lighted, and has 
a mean depth of 21 feet. There are wide marshes on the right 
bank north of Blaye, and on the left low-lying polders protected 
by dikes and composed of fertile salt marshes. At the mouth of 
the Gironde stands one of the finest French lighthouses, the tower 
of Cordouan built I 585-1611, and extended in the late 18th cen- 
tury. 

The climate is humid and mild and very hot in summer. Wheat, 
rye, maize, oats and tobacco are largely grown, but the culture 
of the vine is by far the most important industry carried on (see 
WINE), the six vine-growing districts occuping about one-seventh 
of the surface of the de'partement. The Mitdoc is a region 50 mi. 
long by about 6 mi. broad, along the left banks of the Garonne and 
Gironde. The Graves country is a zone 30 mi. long. on the left 

bank of the Garonne from near Bordeaux to Barsac. The Sau- 
ternes country lies south-east of the Graves. The C8tes lie on the 
right bank of Dordogne and Gironde between Dordogne and 
Garonne, and on the left bank of the Garonne. The produce of 
the Palus, the alluvial land of the valleys, and of the Entre-deux- 
hlers, on the left bank of the Dordogne, is inferior. Fruits and 
vegetables are largely grown, peaches and pears being especially 
fine. The Mkdoc breed of horses, the Bazadais breed of oxen and 
the Bordelais breed of milch cows are well known. Oyster-breed- 
ing is on a large scale in the Bay of Arcachon. Resin, pitch and 
turpentine are obtained from the pine woods, which also supply 
vine-props, and there are well-known quarries of limestone. 
hfanufactures and trade are chiefly carried on at  Bordeaux ( q . v . ) ,  
the chief town, and the third port of France. Pauillac, Blaye, 
Libourne and Arcachon are minor ports. 

Gironde is divided into the arrondissements of Bordeaux, Blaye- 
et-Sainte Luce Langon. Lesparre-MCdoc and Libourne, and has 
jo  cantons and 5 j j communes. The de'partement is served chiefly 
by the Orlkans and Southern companies. I t  forms part of the 
circumscription of the archbishopric, the appeal-court and the 
acade'mie (educational division) of Bordeaux, and of the region 
of the XYIII army corps (Bordeaux). Besides Bordeaux, Li- 
bourne, La Reole, Bazas. Blaye, Xrcachon, St. Emilion and St. 
Illacaire are the most noteworthy towns. Among other places of 
interest the chief are Cadillac, on the right bank of the Garonne, 
where there is a 16th century castle, surrounded by fortifications 
of the 14th century; Labri.de, with a feudal chbteau in which 
Montesquieu was born and lived; 1-illandraut. where there is a 
ruined castle of the I ~ t h  century; C'zeste, which has a church be- 
gun in 1310 by Pope Clement \-; Mazeres with an imposing 14th 
century castle; La Sauve, which has a church (13th cent.) and 
other remains of a Benedictine abbey; and Ste. Foy-la-Grande, a 
bastide created in 1255 and afterwards a centre of Protestantism, 
which is still strong there. La Teste. pop. (1946) 6,674, was the 
capital. in the middle ages, of the famous lords of Buch. 

GIRONDISTS, the name given to a political party in the 
Legislative Assembly and National Convention during the French 
Revolution (1791-93) (Fr.  Girondins). The name was first given 
them because the most brilliant exponents of their point of view- 
Vergniaud, GensonnC, Guadet-were deputies from the Gironde. 
I n  the Legislative Assembly these represented a compact body of 
opinion which, though not as yet definitely republican, was con- 
siderably more advanced than the moderate royalism of the 
majority of the Parisian deputies. Associated with these views 
was a group of deputies from other parts of France, of whom 
the most notable were Condorcet, Jacques Pierre Brissot, Roland 
and Pittion. On the policy of the Girondists Madame Roland, 
whose salon became their gathering-place, exercised a powerful 
influence (see ROLAXD); but such party cohesion as they pos- 
sessed they owed to the energy of Brissot ( 9 . v . )  who came to be 
regarded as their mouthpiece. Hence the name Brissotins, coined 
by Camille Desmoulins. As strictly party designations these first 
came into use after the assembling of the Xational Convention 
(Sept. 20, 17921, to which a large proportion of the deputies from 
the Gironde who had sat in the Legislative Assembly were 
returned. For the struggle of the Girondists with the Montagnards 
and their ultimate downfall, see FRANCE: Hisfory. 

BIBLIOGRAPHY.-Of the special works on the Girondists, Lamartine's 
Histoire des Girondilts (1847, neu7 ed. 1902) is rhetoric rather than 
history, and is untrustworthy; the Histoire des Girondins, by A. 
Gramier de Cassignac (1860) led to the publication of a Protestation 
by J. Guadet, a nephew of the Girondist orator, which was iollowed 
by his Les Girondins, leur vie privte, leur vie publique, leur proscrip- 
tion et leur mort (1861, new ed. 1890) ; with which c f .  Alary, Les 
Gironditzs par Guedet (Bordeaux, 1863) ; also Charles Vatel, Charlotte 
de Corday et  les Girondins; p ikes  classe'es et annottes (1864-72) ; 
Recherches historiques sur les Girondins (1873) ; Ducos, Les Trois 
Girondines (Madame Roland, Charlotte Corday, Madame Bouquey) 
et les Girondins (1896) ; Edmond Bir6, L a  Ltgende des Girondins 
(1881, new ed. 1896). Memoirs or fragments of memoirs by partic- 
ular Girondists also exist; e.g., Barbaroux, Petion, Louvet, Madame 
Roland. 

GIRTIN, THOMAS ( I  775-1802 1. English landscape painter 
in water colour. He xas  born in London on Feb. 18: I77j ,  the 
son of a brushmaker. IIe was apprenticed to Edward Dayes, the 
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water-colourist, with whom he later quarreled. While still boys 
he and J. M. W. Turner were employed by the connoisseur Thomas 
Monro in copying norks by J. R. Cozens. Girtin went on numerous 
sketching tours, chiefly in the north of England and founded a 
sketching club for young artists. During 1801-02 he visited Paris 
and produced a series of etchings of that city. His gigantic 
panorama of London, the "Eidometropolis," was exhibited just 
before his premature death, probably from consumption, on 
Sov .  9, 1802. 

Girtin's earlier landscapes are in the 18th-century topographical 
manner, but in his last years he evolved a bold, spacious and 
romantic style, in spirit akin to the contemporary poetry of Words- 
worth, which greatly influenced English landscape painting. The 
increasing power of his last works at least tempers the exaggeration 
of Turner's supposed remark: "If Tom Girtin had lived, I should 
have starved." The British museum and the Victoria and Albert 
museum, London, are rich in examples of his work. 

See J .  Mayne, Thomas Girtin (1949) ; T .  Girtin and D. Loshak, 
The  Art of Thomas Girtin (1954). (D. LK.) 

GIRVAN, a small burgh and fishing town of Ayrshire, Scot., 
a t  the mouth of the Girvan, 54; mi. S.S.W. of Glasgow and 2 2  mi. 
S.S.W. of Ayr by road. Pop. (1951) 5,990. The principal indus- 
tries-besides catering to visitors-are fishing (mainly herring 
and whitefish), the manufacture of woolen goods, tweeds and 
knitwear, the building and repairing of fishing boats and the proc- 
essing of seaweed. Girvan's mild and equable climate is favourable 
to early potato crops, and its sandy beaches are an attraction to 
holidaymakers. I t  is the port of communication with Ailsa Craig 
(9.v.) .  

GIRY, (JEAN MARIE JOSEPH) ARTHUR (1848- 
1 8 ~ 9 ) .  French historian, who made a considerable contribution 
to the study of the origins and significance of the urban com- 
munities in France. He was born at  Trevoux (Ain) on Feb. 28, 
1848, and studied at the Ecole de Droit, the ~ c o l e  des Chartes and 
the ~ c o l e  des Hautes ~ t u d e s .  He held posts a t  the Bibliothkque 
Nationale and the Archives Xationales before being appointed lec- 
turer a t  the ~ c o l e  des Hautes Etudes in 1877. He became lec- 
turer a t  the faculty of letters of the Sorbonne in 1881, and 
professor at  the ~ c o l e  des Chartes in 188j. He died at Paris on 
Nov. 13, 1899. 

Giry's works include Histoire de la ville de Saint-Omer et de 
ses institutio~zs jusqzi'au XZTre sikcle (1877) ; Les ~tabl issements  
de Rozlen ( 2  vol.. 1883-8j); Docz~ments sur les relatzons de la 
royaute' avec les villes de France de 1180 h 1314 (1885); and 
Etude sur les origines de la commune de Saint-Quentin (1887). 
His .Wan~lel de dzplomatique (1894) secured his election to the 
AcadCmie des Inscriptions. 

GISBORNE, a seaport of New Zealand, in Cook county, 
provincial district of Hawke's bay. on Poverty bay of the east 
coast of North Island. Pop. (19j6) urban area 22,622; (19j8 est.) 
23.600 (town, Z O . ~ O O ) .  The port has rail connection with Wel- 
lington. lfTool, frozen mutton and agricultural produce are ex- 
ported from the surrounding district. Near the site of Gisborne, 
Captain Cook landed in 1769 and gave Poverty bay its name from 
his inability to obtain supplies because of the hostility of the 
natives. 

GISORS, a tou7n of France, in the de'partement of Eure, in the 
pleasant valley of the Epte, 44 mi. N.W. of Paris on the railway to 
Dieppe. Pop. (19 54) 5,oj6. In the middle ages Gisors was capital 
of the Vexin. Its position on the frontier of Normandy caused its 
possession to be hotly contested by the kings of England and 
France during the 12th century, when with the fortresses of Neau- 
fles and Dangu it was ceded by Richard Coeur de Lion to Philip 
Augustus. During the wars of religion of the 16th century it was 
occupied by the duke of Mayenne on behalf of the League, and 
in the 17th century, during the Fronde, by the duke of Longueville. 
Gisors was made a duchy in 1742 and afterwards came into the 
possession of the count of Eu and the duke of Penthikvre. 

Gisors is dominated by an I ~ t h -  and 12th-century stronghold of 
the kings of England. The central tower, the choir and parts of 
the aisles of the church of St. Gervais date from the middle of 
the 13th century. and the rest from the Renaissance. Gothic and 

Renaissance styles mingle in the west faqade, adorned with a pro- 
fusion of sculptures; the fine carving on the wooden doors of the 
north and west portals is particularly noticeable. Among the in- 
dustries of Gisors are felt manufacture, bleaching, dyeing and 
leather dressing. 

GISSING, GEORGE ROBERT (1857-1903), English 
novelist, was born at  Wakefield on Nov. 22, 1857. H e  was edu- 
cated at  the Quaker boarding school of Alderley Edge and a t  
Owens college, Manchester. His life, especially its earlier period, 
was spent in great poverty, mainly in London, though he was for 
a time also in the United States. supporting himself chiefly by 
private teaching. He published his first novel, U70rkers in the  
Dawn, in 1880. The Unclassed (1884) and Isabel Clarendon 
(1886) folloned. Demos (1886), a novel dealing with socialistic 
ideas, was, however, the first to attract attention. Gissing's own 
experiences had preoccupied him with poverty and its brutalizing 
effects on character. He made no attempt at  popular writing, and 
for a long time the sincerity of his work was appreciated only b y  the 
few. But his unflinching realism, and the minute care of his 
descriptions of the sordid milieu of shabby London streets left 
their mark on the English novel. Among his more characteristic 
novels are : Thyrza (18871, A Life's Morning (1888), T h e  Nether  
R70rld (1889), New Grub Street (1891), Born in  Exile (1892), 
The Odd W o m e n  (1893), I n  the Year of Jubilee (1894), T h e  
U'hirlpool (1897). Others; e.g., The Town Traveller ( I ~ o I ) ,  indi- 
cate a humorous faculty, but his novels are mainly concerned with 
the life of the poorer middle classes, with lonely men and women 
engaged in a generally hopeless struggle with fate and with the 
conflict between education and circumstances. The quasi-autobio- 
graphical Private Papers o f  Henry Ryecroft  (1903) reflects Gis- 
sing's studious and retiring tastes. H e  was a good classical scholar 
and had a minute acquaintance with the late Latin historians, and 
with Italian antiquities; his posthumous Veranilda ( ~ g o q ) ,  a his- 
torical romance of Italy in the time of Theodoric the Goth, was 
the outcome of his favourite studies. He died a t  St. Jean de Luz 
in the Pyrenees on Dec. 28, 1903. 

BIBLIOGRAPHY -F. Swinnerton, George Gissing (1912) ; Morley 
Roberts, The  Private Life of Henry Maitland (1912) ; M .  Yates, 
George Gissing (192%) ; M .  L. Cazamian, Roman et  iddes e n  Angleterre 
(1923) ; Letters oJ George Gissing to Members of his Family, collected 
and arr. by A. and E. Gissing (1927) ; see also introductory essay by 
T. Seccombe to The  House o f  Cobwebs (1906), a posthumous volume 
of Gissing's short stories. 

GIULIO ROMANO : see ROMANO, GIULIO. 
GIUNTA BISANO (d. I 25 5-1 267), Italian painter, a native 

of Pisa and according to some critics a pioneer who, coming from 
Tuscany to .4ssisi, influenced the development of Umbrian art.  I t  
is said that he painted in the upper church of Assisi, notably a 
"Crucifixion" dated 1236, with a figure of Father Elias, the general 
of the Franciscans. embracing the cross. This painting no longer 
exists. Three large Crucifixions are ascribed to the same master, 
whose signature can be traced on them. One is in SS. Raineri e 
Leonardo in Pisa and was formerly in the convent of St. Anna; 
the other, in the hluseo Civico at  Pisa, is completely overpainted; 
the third is in Sta. Maria degli Angeli a t  Assisi. I n  these paintings 
Christ is represented with his head leaning on one side with an 
expression of pain, and his body bending forward in agony-a 
conception differing from "the triumphant Christ" of the preceding 
age. 

GIURGIU, a town in the region of Bucharest, Rumania; 
situated amid mud flats and marshes on the left bank of the 
Danube. Pop. (1956) 32,613. Three small islands face the town, 
and a larger one shelters its port, Smarda, 2+  mi. E. A railway runs 
north to Bucharest and northwest to Blejesci and steamers ply 
to Ruschuk, z$ mi. S.W. on the Bulgarian shore, whence railways 
run to Varna, Sofia and South Bulgaria. Thus Giurgiu, besides 
hadng a considerable trade with the home ports lower down the 
Danube, is the headquarters of commerce between Bulgaria and 
Rumania. I t  exports timber, grain, salt and petroleum; importing 
coal, iron and textiles. There are also large sawmills, and pipe- 
lines for oil run to Baicoi-Bucharest. 

Giurgiu occupies the site of Theodorapolis, a city built by the 
Roman emperor Justinian (A.D. 483-565). I t  was founded in the 
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14th century by Genoese merchants who called the town, after 
the patron saint of Genoa. San Giorgio (St. George). As a forti- 
fied town, Giurgiu figured often in the wars for the conquest of 
the lower Danube; especially in the struggle of Michael the Brave 
( I  j93-1601) against the Turks, and in the later Russo-Turkish 
wars. I t  was burned in 1659. I n  18.9, its fortifications were 
finally razed, the only defense left being a castle on the island of 
Slobosia, united to the shore by a bridge. 

GIUSTI, GIUSEPPE (1809-18 jo ) ,  Italian poet whose sat- 
ires on Habsburg rule in Italy in the early years of the Risorgi- 
mento are still enjoyed for their Iiterary merits, was born at  
Monsummano in Tuscany on May 13, 1809. After two periods 
as a law student a t  Pisa (1826-29 and 1832-34), he led an in- 
conspicuous life until the revolution of 1848. H e  then sat as a 
deputy in the two Tuscan legislative assemblies and in the short- 
lived constituent assembly (till April 1849). H e  died in Florence 
on March 31. 1850. 

Giusti's satirical poems were a t  first circulated only in manu- 
script; and the first collections of them, Poesie italiane (unau- 
thorized, 1844) and Versi (1845; to be distinguished from the 
innocuous Leghorn edition, Versi di Giuseppe Giusti, 1844)) had 
to be printed outside Italy, a t  Lugano and a t  Bastia. without 
the author's name. His first notable satire, La ghigliottina a 
vapore, dates from 1833. Other satires were Lo stivale ("The 
Boot," in allusion to the cartographical shape of the Italian penin- 
sula) ; La terra dei morti, in protest against Lamartine's description 
of Italy as the land of the dead; 11 brindisi di Girella; Gingzllino, 
denouncing opportunist officials; I1 dies isae, on the death of the 
Austrian emperor Francis I ;  and Per l'i?zcoronazione, on the coro- 
nation of the succeeding emperor. His masterpiece, however, is 
Sant' Avzbvogio (1847)~ a poem describing a company of Austrian 
soldiers a t  Mass, in which the poet begins by deriding them 
but gives way to sympathy and a sense of solidarity with them 
as they join in a chorus by Verdi. Popular in their day because of 
their liberal. anti-Austrian ideas, their satire against the Tuscan 
grand duke and his agents, and their patriotic expression of faith 
in Italy's resurgence, Giusti's satires can still be read with pleasure 
for their wit, their humorous turns of phrase and their power of 
ridicule in characterization. 

His complete works, including some previously unpublished 
material, were edited by F. Martini (1924); selections were edited 
by P. Carli (1912). 

BIRLIOGR~PHY.-E. Bellorini, Giuseppe Giusti (1923) ; M. Parenti, 
Bibliografia delle opere di Giuseppe Giusti, z vol. (1951-52) ; B Croce, 
Poesia e non poesia (1923). (F DI.) 

GIUSTINIANI, the name of a prominent Italian family 
which originally belonged to Venice, but established itself sub- 
sequently in Genoa also; a t  various times it had representatives 
in Naples, Corsica and several of the islands of the Archipelago. 

I n  the Venetian line the follom~ing are most worthy of mention: 
I .  LORENZO (1380-14 j6) ,  the Laurentius Justinianus of the 

Roman calendar, entered the congregation of the canons of St. 
George in Alga, and in 1433 became general of that order. About 
the same time he was made bishop of Venice by Eugenius IV;  
and on the removal of the patriarchate from Grado to Venice by 
Nicholas V in 1451, he was promoted to that digcity. which he 
held for 14 years. He died on Jan. 8, 1456, and was canonized 
by Alexander VIII,  his festival being kept on Sept. 5. The best 
edition of his works is that of the Benedictine P.  N. A. Giustiniani 
(2 V O ~ . ,  1751). 

2. LEOKARDO (1388-14461, brother of the preceding, was for 
years a senator of Venice, and in 1443 was chosen procurator of 
St. Mark. He translated into Italian Plutarch's Lives of Cilzna 
and Lnccullus, and mas the author of some poetical pieces, amatory 
and religious-strambotti and cunzonetti-as well as of rhetorical 
prose compositions. The popular songs set to music by him 
became known as Giustiniani. (See Poe'sie ine'dite di Leonardo 
Giustiniani, edited by Wiese [1883] .) 

3. BERNARDO (1408-1489), son of Leonardo, entered the Vene- 
tian senate and served on diplomatic missions to France and Rome; 
about 148j he became one of the Council of Ten. He wrote a his- 
tory of Venice, D e  origine urbis Venetarum rebusque ab ipsa 

gestis historia (1492; Ital. trans. 1545). I t  is to be found in vol. i 
of the Thesaurus of Graevius. 

4. PIETRO, also a senator, lived in the 16th century and ~ i ~ r o t e  a 
Historia r~v2*1?2 Venetar~m in continuation of Bernardo. H e  also 
wrote chronicles De gestis Petri Mocenigi and De bello Venetorum 
cum Carolo VIII  (Script, rer. Ital. vol. xxi). 

Of the Genoese branch of the family the most prominent mem- 
bers were the following : 

5. AGOSTINO (1470-1 536) was born at  Genoa and, after join- 
ing the Dominicans in 1487, studied Greek, Hebrew, Chaldee and 
Arabic; and in I 514 began the preparation of a polyglot edition 
of the Bible. As bishop of Nebbio, Corsica, he took part in the 
earlier sittings of the Lateran council (1516-17) but, in con- 
sequence of party complications, withdrew to his diocese and 
ultimately to France, where he became a pensioner of Francis I ,  
and was the first to occupy a chair of Hebrew and Arabic in the 
University of Paris. He became acquainted with Erasmus and 
More and returned to Nebbio, about 1522. H e  bequeathed his fine 
library to the republic of Genoa. Of his projected polyglot only 
the Psalter was published (Psalterium Hebraeurn, Graecum, 
Arabicum, et Chalda-icz~m, Genoa, I 616). Besides the Hebrew 
text, the LXX translation, the Chaldee paraphrase and an Arabic 
version, it contains the Vulgate translation, a new Latin trans- 
lation by the editor, a Latin translation of the Chaldee and a 
collection of scholia. Giustiniani printed 2,000 copies a t  his own 
expense, including 50 in vellum for presentation to the sovereigns 
of Europe and Asia. Besides an edition of Job, containing the 
original text, the Vulgate and a new translation, he published a 
Latin version of the Moreh Nevochim of Maimonides (Director 
dubitantiunz nut pevplexorum, I 520) and also edited in Latin the 
Aureus libellus of Aeneas Platonicus and the Timaeus of Chal- 
cidius. His annals of Genoa (Castigatissimi annuli di Genova) 
were published posthumously in I 537. 

6. POMPEIO (1569-16161, a native of Corsica, who served 
under Alessandro Farnese and the marquis of Spinola in the Low 
Countries, where he lost an arm, and was known by the sobriquet 
Bras de Fer. He defended Crete against the Turks, and sub- 
sequently was killed at  Friuli. He left in Italian a personal 
narrative of the war in Flanders, repeatedly published in Latin 
(Belltim Belgicum, Antn erp, I 609). 

7. GIOVANNI (1513-1 j j6) ,  born in Candia, was the translator 
of Terehce's Andvia and Eunuchus, of Cicero's I n  Verrem and of 
Virgil's Aeneid, viii. 

8. ORSATTO (1538-1603), Venetian senator, translator of the 
Oedipus Tyvannus of Sophocles and author of a collection of Rime, 
in imitation of Petrarch, was one of the latest representatives of 
the classic Italian school. 

9. GEROKIMO, a Genoese (16th century), translated the Alcestis 
of Euripides and three of the plays of Sophocles; he wrote two 
original tragedies, Jephte and Chrzsto in Passione. 

10. VINCEKZO, who in the beginning of the 17th century built 
the Roman palace, made the art collection associated with his 
name. The collection was removed in 1807 to Paris, and in 1815 
all that remained of it, about 170 pictures, was purchased by the 
king of Prussia and removed to the Berlin royal museum. 

GJELLERUP, KARL ADOLPH (18 j 7-1919), Danish 
poet and novelist who shared the Nobel prize for literature with 
Henrik Pontoppidan in 1917. Born at  Roholte, Zealand, on June 
2 ,  1857, he studied theology, although already an atheist; and, 
strongly influenced by Georg Brandes and Darwinism, wrote novels 
expressing optimistic radicalism-En Idealist (1878) and Ger- 
manernes Laerling (1882). Travel broadened his outlook and he 
reacted against naturalism, developing an idealistic philosophy in- 
corporating elements derived from Schiller, Schopenhauer, Wagner 
and Buddhism. He settled in Germany in 1892 and wrote many 
of his later works in German, often using Germanic and classical 
or Indian themes and settings. His works include novels-Die 
Opferfeuer (1go3), Pilgrimen Kamanita (1906; Eng. trans. by 
J. E. Logie, The Pilgrim Kamanita, 191r) ; plays-Brynhild 
(1884). Wz~thhorn (1893); and verse in Danish. H e  died a t  
Klotzsche near Dresden, Oct. 11, 1919. 

GLACE BAY, a town and port, the chief coal-mining centre 
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of Cape Breton county, Nova Scotia, on the Atlantic ocean. The 
town is 14 mi. E. of Sydney, with which it is connected by railnay. 
Coal mining dates from 1720 and major operations from 18j8. 
The rich bituminous seams dip seaward for four miles. Pop. 
(1956) 24,416. Large fishing fleets, particularly for swordfishing, 
are stationed there. hfarconi sent a transatlantic wireless message 
from Glace Bay in 1902. (C. W. RD.) 

GLACIAL EPOCH: see PLEISTOCENE EPOCH. 
GLACIER, a body of ice originating on land by compaction 

and recrystallization of snow and showing evidence of present or 
past movement. Glaciers occur where snoafall in winter exceeds 
melting in summer, conditions which prevail only in high mountain 
areas and polar regions at  present. Because they are restricted 
to cold, remote places, glaciers are less familiar to most persons 
than are rivers, lakes and other kinds of hydrologic phenomena. 
Nonetheless, glaciers are extremely important features because 
of the direct and indirect effects on the earth and its inhabitants 
resulting from the presence of extensive ice-covered areas. 

Glaciers occupy a total of j,80o.o00 sq.mi.. or 10% of the 
earth's land surface. an area nearly as large as South America. 
Of the present area of glaciers 96% is concentrated in Antarctica 
and Greenland, and the remainder is widely scattered on all con- 
tinents, except Australia, and on many islands in high latitudes. 
The exact volume of glaciers is not known, but conservative esti- 
mates suggest that there is enough ice to incase the entire earth 
in a mantle b e h e e n  so0 and 2 0 0  i t .  thick. Variations in the exist- 
ing amount of glacier ice are highly critical to man because ap- 
preciable changes, either increases or decreases, would adversely 
affect the distribution of people and their economic relationships. 
For example, if all existing glacier ice were to melt, the resulting 
rise in sea level of about 2 0 0  f t .  would submerge every major 
coastal clty in the world. 

Types of Glaciers.--Ice Sheets.-The largest glaciers, which 
are called ice sheets or icecaps, cover huge areas and in many cases 
are thick enough to bury entire mountain ranges except for the 
highest peaks. Practically all of Antarctica, an area of more than 
j.ooo.ooo sq.mi. is covered by an ice sheet locally 8,000 ft or 
more in thickness. The Greenland ice sheet covers about 6 ~ O , O O O  
sq.mi. and has a maximum measured thickness of nearly 11,ooo 
it .  Smaller ice sheets occur on Iceland. Spitzbergen and several 
other arctic islands, and still smaller ones in the highlands of 
Norway. 

Valley Glaciers.-Ice streams which flow down mountain valleys 
are valley glaciers. The Alps, Rockies, Himalayas and other 
high ranges of the world contain many glaciers of this kind. The 
smallest valley glaciers are thin patches of ice covering only a 
fraction of a square mile. And at  the other extreme is Beardmore 
glacier in the antarctic which is about 1 2 0  mi. long and z j mi. wide. 
Hubbard glacier in Alaska is about 75 mi. long. Many large valley 
glaciers are 1.000 to 3,000 ft. thick. 

Piedmont Glaciers.-A third and more rare type, intermediate 
between valley glaciers and ice sheets, are piedmont glaciers. They 
are valley glaciers which spread laterally over the lowland at the 
foot of a mountain range. The Malaspina and Bering glaciers in 
Alaska, each of which covers about 1,500 sq.mi., are splendid 
examples. 

Differences in size between these three types of glaciers depend 
on climatic factors which determine the amount of snow that 
accumulates. Differences in form result from the fact that glacier 
ice flows and thus can mold its form according to the topography. 

H o w  Glaciers Form.-Glaciers originate in snow fields. The 
lower limit of perennial snow fields is called the snow line. The 
snow line is a t  sea level in polar regions and rises gradually toward 
the equator. The maximum altitude of the snow line (about 20,000 

ft .)  occurs not a t  the equator but in the dry horse latitudes be- 
tween 20" and 30" north and south of the equator. Climatic con- 
ditions. which are determined by geographic position and altitude, 
affect both winter snowfall and summer melting, and thus are the 
major factors affecting locations of snow fields and glaciers. I t  
is for this reason that some very cold but dry areas have no glaciers 
whereas other warmer areas with abundant snowfall support large 
glaciers. 

As snow fields grow in thickness, solid ice is formed through 
gradual recrystallization of the accumulated snow. In  the first 
step. which takes place near the surface, melting, evaporation and 
compaction transform fluffy flakes of new-fallen snow into a 
porous mass of small, rounded granules called firn. This stage in  
the change of snow to solid ice can be seen in any melting snow- 
drift. The weight of snow which accumulates year after year 
buries the firn of previous years to greater and greater depths. 
The increasing pressure causes melting and recrystallization a t  
the edges of grains until all air space is gone, and solid crystalline 
ice is formed. 

The thickness of snow, firn and ice can continue to increase only 
until the strength of ice is exceeded by the pressure exerted by the 
weight of the accumulation, a t  which point movement begins. As 
a result of the pressure from above, ice at  the bottom moves in 
much the same way that cold molasses or tar will flow. Although 
ice in small pieces is a brittle substance incapable of flowing, ice 
under sufficient pressure behaves as a plastic material and flows 
readily though quite slowly. The thickness required to initiate 
movement varies somewhat depending on slope of the land surface, 
temperature of the ice and other factors, but some flow occurs in 
ice masses as little as jo  ft. thick. 

Flowage causes a glacier to move downward or laterally into a 
zone where losses exceed annual accumulation of snow. If the 
glacier descends below the snow line, losses are due mostly to melt- 
ing and evaporation, but where a glacier extends into the sea much 
of the wastage may result from breaking off of icebergs which 
float away. Thus, the size of a glacier and also variations in its 
size depend on the degree of balance between accumulation and 
wastage rates. A glacier which is in equilibrium (a rare condition) 
does not fluctuate in size because flowage from the zone of ac- 
cumulation exactly compensates for losses sustained in the zone 
of wastage. 

Glaciers move so slowly that the motion cannot be seen, but  the 
speed of movement can be estimated in various ways. For 
example. there are many records of the bodies of mountaineers 
buried by avalanches in the Alps having been carried several miles 
to a glacier terminus in a few decades. Likewise. the movement 
of large rocks or other objects on a glacier surface can be deter- 
mined by successive observations or measurements from some 
fixed point off the ice. Somewhat more precise ways of measuring 
glacier speeds include drilling deep holes in the ice and inserting 
pipes which are progressively deformed, or by setting up rows of 
stakes and measuring their movement by surveying techniques. 
Maximum velocities up to 150 ft. per day have been recorded, but 
a few inches or a few feet per day are more typical. 

The various parts of a glacier move a t  different rates. Move- 
ment of a valley glacier is similar to the flow of a river in that 
velocities are greater in the centre than near the edges, as is shown 
by the fact that a straight row of stakes soon becomes curved. 
Ordinarily flow is more rapid in the middle part of a glacier than 
near its tiead or terminus. The upper IOO to zoo ft .  of a glacier is 
composed of rigid, brittle ice which does not flow but is carried 
along by the mobile ice underneath. This brittle zone fractures 
easily and is characterized by long cracks called crevasses, which 
are caused by forces that result from different rates of flow in 
various parts of the underlying ice. Especially a t  places where 
the gradient of the bedrock floor changes abruptly, the upper 
surface of the glacier may be broken into a jumbled maze of ice 
pinnacles called sdracs. 

Effects of Glaciation.-Glaciers are the most powerful of all 
erosional agencies and their special effects on land features com- 
monly are both distinctive and spectacular. Glaciated mountains 
are much more rugged than nonglaciated mountains. Sharp 
pointed peaks like the Matterhorn in Switzerland and deep, 
U-shaped valleys like Yosemite in the Sierra Nevada of California 
owe their form mainly to glaciation. The fiords of Norway, 
Patagonia and Alaska, are glaciated valleys now partially sub- 
merged by the sea. 

A glacier abrades and polishes the bedrock floor over which i t  
passes; rocks and sand pushed along by the ice have the effect 
of a giant rasp or piece of sandpaper. Frost action, landsliding 
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and avalanching carry rock debris onto a glacier surface from the 
land protruding above it. The material carried by a glacier ranges 
from house-sized boulders to clay particles. When the glacier 
melts all of this material is laid down as an unsorted deposit called 
till or boulder clay. At the terminus of a glacier the melting ice 
drops its load in the form of mounds and ridges referred to as a 
terminal moraine. Valley glaciers also commonly have lateral 
moraines between the edge of the ice and the valley walls, and 
medial moraines formed by confluence of tributary glaciers which 
have lateral moraines. 

Drumlins are clusters of elongate hills oriented parallel to 
the direction of ice movement; they are composed of till laid 
down near the margins of large ice sheets. 

Much of the material laid down by glaciers is reworked by melt- 
water streams, which build outwash plains and o u t ~ ~ a s h  terraces 
composed of stratified sand and gravel. Kettles are depressions 
on outwash plains formed by melting of ice blocks buried in the 
outwash deposits. Eskers are winding ridges of stratified gravel 
and sand believed to have been deposited by subglacial streams. 

F o r m e r  Periods of Glaciation.- Present-day glaciers are in 
part remnants left over from the Ice Age or Pleistocene epoch 
( q . v . ) ,  when the ice-covered area of the earth was three times its 
present size (see also MAN, EVOLUTION OF: Estimation of Geo- 
logical Antiquity). The antarctic and Greenland glaciers were not 
much larger then than now, but large areas in North America and 
Europe were covered by ice sheets. Exactly when Pleistocene 
glaciation began is not known, but probably less than ~.ooo.ooo 
years ago. Available evidence indicates that there were at least 
four major glacial periods, separated by intervals when the climate 
was warmer than at  present. So far as can be determined by use 
of the radiocarbon method for dating wood and other organic mat- 
ter found in glacial deposits, the last major ice advance in North 
America and Europe culminated about 18,000 years ago. At this 
time the snow line was 1,200 to 1,400 ft.  lower than at present and 
mean annual temperature may have been about 14" F. cooler. 
Final shrinkage of the North American and European ice sheets 
began about 11,000 years ago, and by 3000 B.C. glaciers were less 
extensive than at  present. After 2 0 0 0  B.c., glaciers again expanded 
slightly and in most parts of the world attained sizes slightly greater 
than during the I 7th and 18th centuries. Warmer climate during 
the last half of the 19th century, and especially the first half of the 
20th century, caused extensive shrinkage of glaciers throughout 
the world. Although recession has been the general rule during 
this period, a few glaciers have either advanced or remained es- 
sentially stable. 

Not  only are remnants of Pleistocene glaciers still present, 
but also the landscape over wide areas bears the direct or indirect 
imprint of glaciation. Areas that were covered by ice are strewn 
with till and characterized by typical glacial land forms, including 
moraines, drumlins and eskers. Drainage features reflect in- 
fluences of glaciation, in that the courses of some rivers, as the 
Missouri, were determined by the position of the glacier margin; 
furthermore, the thousands of lakes and swamps in Canada and 
the northern United States and in northern Europe occupy basins 
formed by glacial erosion and deposition. Indirect effects of the 
Pleistocene glacial episode extend far from the areas actually 
covered by ice. Belts of sand dunes and blankets of wind-blown 
silt, called loess (q.v.) occupy large areas south of the boundaries 
of the former North American and European ice sheets. 

Terraces caused by variations in stream load accompanying 
glaciation and deglaciation are prominent features in many valleys. 
Terraces were also formed along the coast as a result of sea level 
fluctuations during glaciations and interglacial periods. Large 
lakes developed in regions now arid, as a result of greater precipita- 
tion and less evaporation during glacial times; Great Salt lake 
(q.v.) is a remnant of a formerly much larger body referred to as 
glacial Lake Bonneville (see also UTAH). 

Before the Pleistocene ice age, there were two earlier major 
glaciations. Both of these occupied large areas in belts which 
are now tropical. One glaciation occurred during late Pre- 
Cambrian time (about 6oo,ooo,ooo years ago) and the other during 
the Permian period (roughly 23 j,ooo,ooo years ago). Apparently, 

all three of the known major glacial episodes were rather brief, and 
during the long intervals between them glaciers were not present 
even in high mountain and polar regions. This means that we 
are living during an unusual period, because during most of 
geologic time climate was considerably warmer than at  present, 
and trees of subtropical types grew even in polar areas that are 
now covered by ice. 

Glaciological Research.-Although an impressive amount is 
known about glaciers, many important problems await solution. 
Much remains to be learned about the physical properties and be- 
haviour of glaciers, especially the large ice sheets. Flow speeds of 
many glaciers have been determined, but there is no satisfactory 
explanation of the mechanism by which flow of ice occurs. Rela- 
tions between glacier fluctuations and climatic variations are highly 
complicated and poorly understood. The ultimate cause of world- 
wide climatic changes which during geologic time have resulted 
in three major glaciations is still an unsolved mystery. Variations 
in astronomic, atmospheric, oceanic and continental tectonic 
factors have been considered, and recently migration of the poles 
was suggested. All of these and many other related problems are 
the subjects of intensive study by glaciologists all over the world. 
Apart from purely scientific interest, there is a practical aspect 
to such investigations because of potential effects 'on man that 
would accompany changes in the present amount of glacier ice. 
Studies of past behaviour of glaciers have been too limited in 
scope to be of significant value in forecasting future trends. See 
also GEOLOGY. 

BIBLIOGRAPHY.-Among the older works are: J. Tyndall, The Glaciers 
o f  the Alps (1896) ; A. Penck and E. Bruckner, Die Alpen i m  Eiszeit- 
alter (1909) ; W .  H. Hobbs, Characteristics o f  Existing Glaciers (1911). 
Later work includes: H. W. Ahlmann, Glacier Variations and Climatic 
Fluctuations (1953) ; A. E. Vial, Alpine Glaciers (1952) ; F .  E. Matthes, 
L'Glaciers" in Physics o f  the Earth, vol. ix (1942): R. F. Flint, Glacial 
and Pleistocene Geology (1957) ; R. P. Sharp, ('Glacier Flow: a Re- 
view," Bull. Geol. Soc. Amer., 65:835-838 (Sept. 1954) ; the latter two 
references contain extensive bibliographies. The Journal of Glaciology 
and Zeitschrift fur  Gletscherkunde are devoted almost entirely to re- 
sults of glacier research ; in addition, articles on glaciers appear in many 
other geological and geographical journals. (J .  P. MR.) 

GLACIER BAY NATIONAL MONUMENT is approx- 
imately I O O  mi. N.Rr. of Juneau in southeastern Alaska. Its ice 
fields terminate in more than 2 0  glaciers. Muir glacier, the best 
known, has a face 2 mi. wide and more than 200  ft. high. Glacier 
bay lies in a basin whose high western boundary culminates in 
I j.320-ft.-high Mt. Fairweather. Many glaciers funneling into 
a single narrow channel produce dramatic ice movements. 

The region has been known since about 1700. Around I 7 jo  the 
ice filled practically the entire bay; it had begun to retreat by 
the time of Capt. George Vancouver's visit in 1794. Since then 
the ice front usually has been in retreat. 

The G.S. naturalist John Muir visited and reported on Glacier 
bay in 1879 and 1880. Thereafter it was intensively studied by 
glaciologists, climatologists and plant ecologists. 

Glacier bay was made a national monument in 1925; a unit in 
the U.S. national park system, it comprises about 2,300,ooo ac. 
I t  may be reached by ship, small boat or air. (J. E. CL.) 

GLACIER NATIONAL PARK, in northwestern Montana, 
C.S., was established in 1910 to protect a highly scenic part of 
the Rocky mountains. Traversed from north to south by the 
continental divide, the park is a wilderness of more than ~,ooo,ooo 
ac. 

The mountains constitute a fault-block range. Faulting of the 
earth's crust along the eastern slope has resulted in rock of ancient 
origin being forced eastward for I j mi. on rock of a later geologic 
period, a formation referred to as the Lewis overthrust. 

Mountains, lakes: cirques and U-shaped valleys all show the ef- 
fect of glacial action that took place during a more recent period, 
when the region was covered by an ice sheet hundreds of feet thick. 
,A few remnants of the glaciers still cling to the higher peaks. 

\Vest of the continental divide, rainfall is heaviest, so that forest 
growth is more luxuriant there. Characteristic trees are western 
red cedar, hemlock. larch. white birch. lowland white fir and 

w

est- 
ern white and ponderosa pine. East of the divide, lodgepole 
pine and Engelmann spruce predominate, while Douglas fir occurs 
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PLATE 11 GLACIER 

VARIOUS T Y P E S  O F  GLACIERS 

T o p  le f t :  Monte Rosa glacier seen from Gornergrat, Switzerland. The B o t t o m  l e f t :  La Romanche glacier, Beagle Channel, Tierra d ? '  Fuego, 
dark rock on the r igh t  is hundreds of feet i n  height  falls directly into the sea 

T o p  centre: Balmaceda glacier. Last Hope Sound, Chile. Huge blocks B o t t o m  centre: Franz Josef glacier and Castle rock, Westland, South Island, 
of ice stand above the glacier's surface N. Z., showing crevasses and jagged ice formations on the surface 

T o p  right: Mendenhall glacier near Juneau, Alaska. This glacier is a large, B o t t o m  r i g h t :  Tschierva glacier from A lp  Ota, near Pontresina, Switzer- 
nearly stagnant ice sheet land. This glacier is an Alp ine type showing valley formation and 

Centre:  Malaspina glacier in the Mt.  St. Elias range, Alaska, an excellent lateral moraines along the margins 
example of the piedmont type of glacier 
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on both sides. At high elevations, groups of limber pine, white- 
bark pine and alpine fir grow in meadows that are bright with 
wild flowers in the summer. 

The white mountain goat attracts the attention of visitors by 
its ability to traverse sheer cliffs. Other mammals of the sanctuary 
are black and grizzly bear, mountain lion, coyote, elk, moose and 
deer. Some of the park's birds are Rocky Mountain jay, water 
ouzel, Clark's nutcracker, white-tailed ptarmigan and grouse. 

Adjoining the international border, Glacier is contiguous to 
Canada's Waterton Lakes National park. The two comprise the 
Waterton-Glacier International Peace park. (Dx. B.) 

GLACKENS, WILLIAM JAMES (1870-1938), U.S. 
painter and leader of the group known as The Eight, was born in 
Philadelphia on March 13, 1870, studied at  the Pennsylvania Acad- 
emy of the Fine Arts and at  the same time worked as an illustrator 
for the Philadelphia Record,  the Public Ledger and the Press. In 
1895 he spent a year in Paris and then settled in New York where 
he continued as an illustrator for the N e w  York  Herald and the 
New, York  World .  McClure's iMagazine sent him to Cuba in 1898 
to cover the Spanish-American War. At about the turn of the 
century he took up painting seriously; "Hammerstein's Roof 
Garden" (1901) was his first important picture. As an illustrator 
he had dealt with all aspects of contemporary life; he was a sure 
draftsman and had a keen visual memory, which gave an authentic 
quality to his work. 

He joined with a group of artists who were also interested in 
depicting contemporary life, and they united to oppose the stodgy, 
old-fashioned vie\vpoint of the n'ational Academy. Robert Henri 
was the leader, and around him gathered John Sloan, George Luks, 
Everett Shinn as well as the more romantic painters Ernest Law- 
son, Maurice Prendergast and Arthur B. Davies, Known as The 
Eight (later, known as the "Ash Can school" because of their 
honest rendering of city scenes), they held one memorable exhibi- 
tion in 1908 at  the Macbeth gallery, but, due to diversity of view- 
points, the group did not hold together. 

One of Glackens' major early works was "Chez Mouquin" (1905) 
showing a gay iYew York restaurant in a vivid and robust manner. 
Later he became interested in Impressionism and very consciously 
tried to imitate Renoir. 

He died in Westport, Conn., on May 2 2 ,  1938. 
BIBLIOGRAPHY.-I. Glackens, William Glackens and the Ashcan Group 

(1957) ; G. P. Du Bois, William Glackens (1931). (F. A. Sw.) 
GLADBACH, the name of two towns in Germany, distin- 

guished as Bergisch Gladbach and Monchen-Gladbach. 
I. BERGISCH GLADBACH is in yor th  Rhine-Westphalia, 8 mi. 

N.E. of Cologne by rail. Pop. (1950) 32,681. I t  possesses four 
large paper mills, and among its other industries are percussion 
caps, nets, machinery, iron founding and fire clay. Ironstone. peat 
and lime are found in the vicinity. Near Gladbach is Xltenberg, 
with a remarkably fine church built for the Cistercian abbey. 

2. MONCHEN-GLADBACH, also in North Rhine-Westphalia, 16 
mi. W.S.W. of Dusseldorf on the main line of railway to Aachen. 
Pop. (1885) 44,230; (1950) 124,879. 1 . t~ industries are the spin- 
ning and weaving of cotton, the manufacture of silks, velvet, ribbon 
and damasks, and dyeing and bleaching. There are also tanneries, 
machine works and foundries. The beautiful minster has a Gothic 
choir ( I Z ~ O ) ,  a nave (early 13th century) and a crypt of the 8th 
century. The town is the headquarters of important insurance 
societies. A Benedictine monastery was founded near Gladbach in 
793; so it was called Monchen-Gladbach (Monks' Gladbach). 
The monastery was suppressed in 1802. Gladbach became a town 
in 1336 and came into the possession of Prussia in 1815. Its oil 
tanks, railway yards and airfield were frequent targets for British 
bombers in World War 11. 

GLADDEN, WASHINGTON (1836-1918), U.S. Congre- 
gational minister and religious journalist. the foremost early ad- 
vocate of the social gospel (see CHRISTIAN SOCIALISM) in the 
U.S., was born at  Pottsgrove, Pa., Feb. 11, 1836. He grew up 
on a farm and received early newspaper training in a small city 
newspaper oflice. H e  attended Williams college. J47illiamstonn, 
Mass., and later held pastorates at  North Adams and Springfield, 
Mass. He was religious editor of the N e w  York  Independent for 

four years from 1871. In  1882 he became pastor of the First 
Congregational church of Columbus, O., which he served until 
his death (becoming emeritus pastor in 1914). 

Gladden was attracted to the ministry by "a religion that laid 
hold upon life with both hands, and proposed, first and foremost, 
to realize the Kingdom of God in this world" (Recol lec t ions) .  
As acting editor of the Independent he aided in the exposure of 
the Tweed ring. H e  opposed both socialism and classical economic 
theory and sought to apply the "Christian law" to social problems; 
he was probably the first U.S. clergyman of note to approve of 
unionization. X popular speaker, he appeared before universities 
and theological schools, twice giving the Beecher lectures a t  Yale. 

The titles of his 40 books often conveyed their messages: Ap-  
plied Christianity (1887), W h o  W r o t e  t he  Bible? (1891), Rziling 
Ideas o f  the  Present Age (1895), Social Salvation (1901). His 
poem "0 Master, Let Me Walk With Thee" became a familiar 
hymn. 

Gladden advocated church union, stimulating the formation of 
many federations by his fictional account of T h e  Christian League 
of Connecticut  (1883). He was a charter member of the American 
Economic association and served two years on the Columbus city 
council. In  1904 he was elected moderator of the National Coun- 
cil of Congregational Churches and shortly afterward startled the 
country with a proposal to reject a $~oo ,ooo  gift from John D.  
Rockefeller to the denomination's foreign missions board, on the 
ground that it was "tainted money." He died a t  his home in 
Columbus on July 2 ,  1918. 

See his autobiography, Recollections ( ~ g o g ) ,  which contains a bibliog- 
raphy of his works; C. H.  Hopkins, The Rise o f  the Social Gospel in 
American Protestantisnz, 1865-1915 (1940). (C. H. Hs.) 

GLADIATORS (from Lat. gladius, "s~ t  ord") , professional 
combatants who fought to the death in Roman public shows. That 
this form of spectacle, which is almost peculiar to Rome and the 
Roman provinces, was originally borrowed from Etruria is shown 
by various indications. The older Roman name for the fighters 
was bustuarii. The first gladiators are said to  have been exhibited 
at  Rome in the Forum Boarium in 264 B.C. by Marcus and Decimus 
Brutus at  the funeral of their father. On this occasion only three 
pairs fought, but the taste for these games spread rapidly, and 
in 174 B.C. Titus Flaminius celebrated his father's obsequies 
by a three-day fight in which 74 gladiators took part. 

Julius Caesar engaged such extravagant numbers for his aedile- 
ship that his political opponents took fright and carried a decree 
of the senate imposing a certain limit of numbers, but notwith- 
standing this restriction he was able to exhibit no less than 300 
pairs. During the later days of the republic the gladiators were 
a constant element of danger to the public peace. The more 
turbulent spirits among the nobility each had his band of gladiators 
to act as a bodyguard. Under the empire the passion for the arena 
steadily increased. Augustus, indeed, limited the shows to two a 
year and forbade a praetor to exhibit more than 1 2 0  gladiators; 
yet roo pairs were the fashionable number for private entertain- 
ments, and in the Marmor Ancyranum the emperor states that 
more than 10,ooo men had fought during his reign. Even the 
emperor Titus ordered a show ~ l h i c h  lasted roo days; and Trajan, 
in celebration of his triumph over Decebalus, exhibited 5,000 pairs 
of gladiators. 

Domitian a t  the Saturnalia of A.D. 90 arranged a battle between 
dwarfs and women. Even women of high birth fought in the 
arena, and it  was not till A.D. 2 0 0  that the practice was forbidden 
by edict. 

Gladiators were commonly drawn either from prisoners of war, 
slaves, or criminals condemned to death. Down to the time of 
the empire, only greater malefactors, such as brigands and in- 
cendiaries, were condemned to the arena; but by Caligula. Claudius 
and Kero this punishment was extended to minor offenses. For 
the first century of the empire it was lawful for masters to  sell 
their slaves as gladiators, but this mas forbidden by Hadrian and 
Marcus Aurelius. Besides these three regular classes, the ranks 
were recruited by a considerable number of freedmen and Roman 
citizens who had squandered their estates and voluntarily took 
the auctoramentunz gladiatorium, by which for a stated time they 
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bound themselves to the lanzsta. Even men of birth and fortune 
not seldom entered the lists, and one emperor, Commodus, actually 
appeared in person in the arena. 

Gladiators were trained in schools (ludi) owned either by the 
state or by private citizens, and though the trade of a lanista 
was considered disgraceful, to own gladiators and let them out 
for hire was reckoned a legitimate branch of commerce. Men 
recruited mainly from slaves and criminals, whose lives hung on 
a thread, must have been more dangerous characters than modern 
galley slaves or convicts; and, though highly fed and carefully 
tended, they were of necessity subject to an iron discipline. In  
the school of gladiators discovered at  Pompeii, of the 63 skeletons 
buried in the cells many were in irons. But hard as was the 
gladiators' lot (so hard that special precautions had to be taken 
to prevent suicide), it had its consolations. 

A successful gladiator enjoyed far greater fame than any mod- 
ern prize fighter or athlete. He was presented with broad pieces, 
chains and jeweled helmets, such as may be seen in the museum 
a t  Naples; poets like Martial sang his prowess; his portrait was 
multiplied on vases, lamps and gems; and highborn ladies con- 
tended for his favours. 

There were various classes of gladiators, distinguished by their 
arms or modes of fighting. The Samnites fought with the national 
weapons-a large oblong shield, a visor, a plumed helmet and a 
short sword. The Thraces had a small round buckler and a dagger 
curved like a scythe; they were generally pitted against the Mir- 
millones, who were armed in Gallic fashion with helmet, sword 
and shield, and were so called from the fish which served as the 
crest of their helmet. In  like manner the Retiarius was matched 
with the Secutor; the former had nothing on but a short tunic or 
apron, and sought to entangle his pursuer, who was fully armed, 
with the cast net (iaculz~m) that he carried in his right hand; if 
successful, he despatched him with the trident (tridens, fuscina) 
that he carried in his left. There were also the Andabatae, who 
are believed to have fought on horseback and to have worn helmets 
with closed visors; the Dimachaeri of the later empire, who 
carried a short sword in each hand; the Essedarii, who fought from 
chariots like the ancient Britons; the Hoplomachi, who wore a 
complete suit of armour; and the Laquearii, who tried to lasso their 
antagonists. 

The shows were announced some days before they took place 
by bills affixed to the walls of houses and public buildings; copies 
were also sold in the streets. These bills gave the names of the 
chief pairs of competitors, the date of the show, the name of the 
giver and the different kinds of combats. The spectacle began 
with a procession of the gladiators through the arena, after which 
their swords were examined by the giver of the show. The pro- 
ceedings opened with a sham fight (praelzdsio, prolusio) with 
wooden swords and javelins. The signal for real fighting was 
given by the sound of the trumpet, those who showed fear being 
driven on to the arena with whips and red-hot irons. When a 
gladiator was wounded, the spectators shouted "habet" ("he is 
wounded") ; if he was a t  the mercy of his adversary, he lifted up 
his forefinger to implore the clemency of the people, to whom 
(in the later times of the republic) the giver left the decision as to 
his life or death. If the spectators were in favour of mercy, they 
waved their handkerchiefs; if they desired the death of the con- 
quered gladiator, they turned their thumbs downwards. (A dif- 
ferent account is given by Mayor on Juvenal iii 36, who says: 
"Those who wished the death of the conquered gladiator turned 
their thumbs towards their breasts, as a signal to his opponents 
to stab him; those who wished him to be spared turned their 
thumbs downwards as a signal for dropping the sword.") The 
reward of victory consisted of branches of palm, sometimes of 
money. 

Gladiators who had exercised their calling for a long time or 
who displayed special skill and bravery were presented with a 
wooden sword (rudis) and discharged from service. The first 
Christian emperor was persuaded to issue an edict abolishing 
gladiatorial games (325), yet in 404 we read of an exhibition of 
gladiators to celebrate the triumph of Honorius over the Goths, 
and it  is said that they were not totally extinct in the west till the 

time of Theodoric. 
The tesserae of gladiators were small oblong tablets of ivory 

or bone, with inscriptions giving the name of the gladiator; the 
name of the patvonus or dominzcs; the letters SP (for spectatus, 
"approved"). showing that the gladiator had passed his preliminary 
trials; a day of a Roman month; and the names of the consuls 
of a particular year. 
GLADIOLUS, (from gladius, a "sword," in allusion to the 

sword-shaped leaves) a numerous genus of showy herbs belonging 
to the iris family (Iridaceae). They grow from a solid fibrous- 
coated corm (a bulblike enlargement of the base of the stem) and 
have long narrow plaited leaves and a terminal one-sided spike. of 
generally bright-coloured irregular flowers blooming from the 
bottom upward. The segments of the limb of the perianth are very 
unequal, the perianth tube is curved, funnel shaped and widening 
upward, the segments equaling or exceeding the tube in length. 
There are about 250 known species, a large number of which are 
South African, but the genus extends into tropical Africa, forming 
a characteristic feature of the mountain vegetation, and as far 
north as central Europe and western Asia. One species G. illyricus, 
though very rare, is found wild in England, in the New forest and 
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the Isle of Wight. Some of the 
species have long been cultivated 
in flower gardens, where both the 
introduced species and the mod- 
ern varieties bred from them are 
very ornamental and popular. 

The modern varieties of gladi- 
oli have almost completely driven 
the natural species out of gardens, 
except in botanical collections. 
The most gorgeous groups are 
those of hybrid origin, most of 
which have been derived from G. 
bbndus, G. cardinalis, G. draco- 
cephalus, G. psittacinus, G. gan- 
davensis, G. oppositijlorus and G. 
pimulinus. The flowers of the 
best varieties are of great size 
and substance, often measuring 
seven to nine inches across, while 
the range of colour is marvelous, 
with shades of gray, purple, scar- 
let, salmon, crimson, rose, white, 
pink, yellow, etc., often beauti- 
fully mottled and blotched in the 
throat. The plants are vigorous 

A GARDEN GLADIOLUS in growth, often reaching a height 
of three to four feet. 

The beginning of the modern cultivated gladioli was probably 
the introduction of G. gandavensis (itself a hybrid) in 1841. 

A deep and rather stiff sandy loam enriched with well-decom- 
posed manure is the best soil for gladioli. The corms should be 
planted in succession at  intervals of two or three weeks, after 
warm weather arrives, about three to five inches deep and a t  least 
one foot apart. 

The gladiolus is easily raised from seeds, which should be sown 
in March or April in pots of rich soil placed in slight heat, the 
pots being kept near the glass after they begin to grow, and the 
plants being gradually hardened to permit their being placed out 
of doors in a sheltered spot for the summer. The time occupied 
Jrom the sowing of the seed until the plant attains its full strength 
is from three to  four years. Because few of the seeds come true 
to type approved sorts are multiplied by secondary corms which 
form around the principal corm; but in this they vary greatly, 
some kinds furnishing abundant increase, while others fail to 
yield offsets. 

The rich glowing colours of the modem gladioli render them ex- 
ceedingly valuable as decorative plants during the summer months. 
They are, moreover, very desirable and useful flowers for room 
decoration, for while the blossoms themselves last fresh for several 
days if cut early in the morning or late in the evening, the un- 
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developed buds open in succession, so that a cut spike will go on 
blooming for some time. (S.  TR.) 

GLADSTONE, HERBERT JOHN GLADSTONE, IST 
VISCOUNT (18 54-1930), English statesman, son of W. E. Gladstone 
(q.v.), was born in London on Jan. 7, 1854. and educated at  Eton 
and at University college. Oxford. He lectured on history at  Keble 
college for three years (1877-80) and then entered on a parlia- 
mentary career, representing Leeds from 1880 to 1910. 

From 1880 to 1881 he acted as private secretary to his father, 
and in 1881 became a lord of the treasury. His other political 
offices were financial secretary to the war office (1886); under- 
secretary at  the home office (1892-94); first commissioner of 
works (1894-95); chief whip to the Liberal party (18~~-1906); 
and secretary of state for home affairs (~~oj-10). In 1910 he was 
created a viscount, was appointed the first governor general and 
high commissioner for South Africa, a post which he held until 
July 1914. He was created knight of the grand cross of the order 
of St. Michael and St. George in 1910 and made knight grand cross 
of the order of the Bath in 1914 He wrote W .  E. Gladstone 
(1918) and Affer  Thirty Years (1928). Lord Gladstone died at 
Dane End, near Ware. Hertfordshire, on March 6, 1930. 

GLADSTONE, WILLIAM EWART (1809-IS@), four 
times prime minister of Great Britain, was born in Liverpool on 
Dec. 2 9 ,  1809. His descent was purely Scottish. His mother, 
formerly Anne Robertson of Dingwall, came of good Highland 
family; and his father John (1764-18j1) was descended from the 
Gledstanes of Lanarkshire, once bailies to the earls of Douglas. 
His father's father had been a corn dealer at Leith; John Gladstone 
made himself into a merchant prince by trading with the East and 
West Indies, and became a leading citizen of the great slaving 
port of Liverpool. He was a Canningite member of parliament 
from 1818 to 1827, was made a baronet in 1846, and died worth 
about f600,ooo. \17illiam Ewart Gladstone, named after a friend 
of his father's, was the fifth of six children. He was sent to Eton, 
where Arthur Hallam, the subject of Tennyson's In iMemoriam, 
was his closest friend. Eton he ever afterward described as the 
queen of all schools; he did not particularly distinguish himself 
there. He first displayed his considerable powers of intellect at 
Christ Church. Oxford, nhere he secured two first classes in 1831, 
in Greats (classics) in November and in mathematics in December. 

His father dissuaded him from his original intention to take 
orders in the Church of England; and he devoted his life, as he 
saw it, to serving the principles of the Gospel in politics. As a 
disciple of Edmund Burke and George Canning, he mistrusted 
parliamentary reform; his speech against it in May 1831 at the 
Oxford Union. of which he was president, made a strong impres- 
sion, and mas indeed regarded as the finest so far delivered there. 
One of his Christ Church friends, son of the duke of Newcastle, 
persuaded the duke to support Gladstone as candidate for Sewark 
in the general election of Dec. 1832; and the "Grand Old Man" of 
Liberalism thus began a parliamentary career of more than 60 
years as a Tory member for what was little better than a pocket 
borough. 

His abilities were noticed early; his maiden speech on June 3, 
1833, defending the treatment of slaves on a plantation his father 
owned in Demerara, made a decided mark. He held minor office 
in Sir Robert Peel's short government of 1834-35. first at the 
treasury under Peel himself. then as undersecretary for the colonies 
under Lord Aberdeen. After two other women had refused him, 
in July 1839 he married Catherine (1812-l goo), daughter of Sir 
Stephen Glynne of Hawarden near Chester. She was a woman 
of lively wit, complete discretion and exceptional charm, utterly 
devoted to her husband, to whom she bore eight children. This 
marriage gave him a secure base of personal happiness for the 
rest of his life. I t  also established him in the aristocratic governing 
class of the time; his wife's mother had been Pitt's first cousin. 
His first book. The State in I ts  Relations Wi th  the Church, had 
been published in 1838. He outgrew while he wrote it its strong 
and narrow doctrines, to the effect that the Church of England 
must act as the conscience of the state, which in its turn can dis- 
tinguish religious truth and falsehood; doctrines already obsoles- 
cent when the book appeared. 

T h e  Inf luence  of Peel.-Macaulay, in a too celebrated after- 
thought, referred to him in reviewing this work as the rising hope 
of stern and unbending Tories. His early parliamentary perform- 
ances were indeed strongly Tory; but time after time actual con- 
tact with the effects of Tory policy forced him by the evident 
justice of each particular case to take a more liberal view. His 
conversion from the conservatism in which he was brought u p  to 
the liberalism ~ h i c h  gave him lasting fame was prolonged by 
stages over a generation. He took his first steps in a liberal direc- 
tion during Peel's second ministry (~841-46). By 1840 he was 
attending meetings of what would now be called the shadow cabi- 
net, and had hoped to be included in the new cabinet from the 
start as secretary for Ireland; but Peel rightly judged that he 
was too strong an Anglican for immediate contact with a country 
part Roman Catholic and part Presbyterian. and that the son of 
so successful a merchant would be useful at the board of trade. 
Gladstone, made vice-president of the board under the ineffective 
Lord Ripon, complained privately that "the science of politics 
deals with the government of men, but I am set to govern pack- 
ages"; yet the ~visdom of Peel's choice was soon apparent. The 
vice-president's powers of application astonished even his hard- 
working colleagues; Sir James Graham said of him that he could 
do in four hours mhat would take any other man 16, and that he 
worked 16 hours a day. 

Under Peel's supervision he embarked on a major simplification 
of the tariff; in 1842 the duties on no fewer than 750 articles were 
removed or reduced. While mastering the complexities of this 
subject Gladstone became indeed a more thoroughgoing free trader 
than Peel himself. The prime minister felt that Gladstone was 
outstanding among all the promising young men in the govern- 
ment; said that a more admirable combination of ability, knowl- 
edge, temper and discretion had never before been exhibited in 
parliament; and in May 1843 invited him into the cabinet as 
president of the board of trade. 

Gladstone accepted, after characteristic hesitations about a 
proposal to amalgamate t

w

o Welsh bishoprics; and continued the 
work of improving the commercial structure of the country. The 
Railway act of 1844, prepared under his direction, compelled all 
lines to carry passengers in covered coaches, once a day a t  least, 
a t  a charge of not more than ~ d .  a mile, and made provision for 
eventual state purchase of railway lines. Among other useful 
tasks, he much improved working conditions for coal heavers in 
the London docks. Early in 1845, when the cabinet proposed 
to increase the state grant to the Irish Roman Catholic college a t  
Maynooth, Gladstone resigned-not because he did not approve of 
the increase, but because it went against the views he had pub- 
lished seven years before. Plain men found his reason for resign- 
ing pernickety. At the end of the year he rejoined the cabinet as 
secretary of state for the colonies. This legally involved the 
resignation of his seat a t  Newark. As he was by now a convinced 
free trader, and the duke of Newcastle was a protectionist, he 
could not win it again; and for various reasons he did not contest 
any of the half-dozen possible seats suggested to him by the Con- 
servative whip. For six months, till Peel's government fell in June 
1846, he was in office, but not in parliament-a position of doubt- 
ful constitutional propriety. Absence from the commons had 
an effect of importance to him; he was unable to make any per- 
sonal reply to Disraeli's onslaughts on Peel. U7hile he was a t  the 
colonial office he was led nearer to liberalism by being forced to 
consider the claims of English-speaking colonists to govern them- 
selves; but he was there too short a time to make any useful mark 
on colonial policy. 

P r i v a t e  Preoccupations.- The Glynne family estates were 
deeply involved in the financial panic of 1847. For several years 
Gladstone was concerned with extricating them, devoting his cus- 
tomary energy to the intricacies of industrial investment and land 
tenure; dull as this work must have been at  the time, it gave 
him a still fuller insight into practical economics, which helped 
him later when he was chancellor of the exchequer. I n  the course 
of these operations he became the largest landlord in the county 
of Flint. At about the same time he began, with singular sim- 
plicity, a habit of charitable work which was open to a great deal 
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of misconstruction; he often tried, in the streets of London, to 
persuade prostitutes to enter a home which he and his wife main- 
tained, or in some other way to take up a different way of life. 
H e  spent much time and money on these efforts, till well past his 
75th birthday. Another private matter that absorbed a great deal 
of his attention was the conversion of his youngest sister to the 
Roman Catholic church; this pained him even more acutely than 
any of the political separations that befell him. 

Some of his closest Oxford friends were among the Anglicans 
who left the Church of England for the Church of Rome under 
the impact of the Oxford movement and the Gorham judgment 
(see ENGLAND, CHURCH OF. and MAKXIKG. HENRY EDWARD). 
Gladstone had been brought up by an evangelical mother; he had 
moved over to. a high Anglican position when in Italy just after 
leaving Oxford. and once he had reached it he retained it. Neither 
affection nor argumentative skill could ever persuade him to be- 
come a Roman Catholic himself; but the suspicion that he was one 
dogged him, and was used against him from time to time by politi- 
cal and clerical adversaries. Of these he had many in the Univer- 
sity of Oxford, for which he was elected M.P., to his great delight, 
in Aug. 1847 H e  scandalized many of his new constituents at 
once by voting for the admission of Jews to parliament, and many 
more by his tolerant opposition to Lord John Russell's Ecclesiasti- 
cal Titles act of 18 51. 

In  June 1850 he made his first weighty speech on foreign affairs, 
opposing Lord Palmerston in the Pacifico debate. That autumn 
he paid a private visit to Naples, and called on a learned friend. 
who turned out to be in prison. The conditions that he found 
in the Neapolitan prisons so appalled him that when he returned 
to London next February he could talk of little else. Brushing 
aside a request to join a protectionist government that was in con- 
templation, he appealed to Lord Aberdeen, the leader of his 
Peelite friends and a former foreign secretary, to use his influence 
to help the many thousands of starving political prisoners Glad- 
stone had seen living chained to criminals in underground dun- 
geons. Aberdeen took time in consulting powerful acquaintances 
in Vienna; nothing was actually done. So in July 18 51 Gladstone 
published two trenchant Letters to Lord Aberdeen which described 
what he had seen and appealed to all Conservatives to set an 
iniquity right. The results were far from what he had desired. 
For the time. the Neapolitan prisoners were treated even worse 
than before, and most Conservatives, all over Europe, were deaf 
to his appeal. But Palmerston circulated the Letters to all the 
British missions on the continent, and they delighted every liberal 
who heard of them. 

F i n a n c i a l  Policy.-For nine years after Peel's death in 1850 
Gladstone's political position was seldom comfortable and some- 
times embarrassing. One of the most eminent of the duindling 
band of distinguished Peelites. he was mistrusted by the leaders of 
both the main parties, and distrusted some of them-particularly 
Palmerston and the protectionist Disraeli-in his turn. He re- 
fused to join Lord Derby's government in 1852. At the end of 
that year, by a brilliant attack on Disraeli's budget, he brought 
the government down; and he took a long stride forward In public 
estimation as a result, for he joined Aberdeen's coalition as chan- 
cellor of the exchequer. His first budget speech on April 18, 1853, 
gave the country in Greville's words "the assurance of a man 
equal to great political necessities, and fit to lead Parties and direct 
Governments." In  his bold and comprehensive plan he made fur- 
ther large reductions in duties, propounded the eventual elimina- 
tion of the income tax, and with considerable political courage 
revived and carried a scheme that Pitt had not been strong enough 
to carry in 1796, for the extension of the legacy duty to real prop- 
erty. Every other member of the cabinet a t  first opposed this 
proposal, and he converted them all. His budget provided the 
backbone of the coalition's success in 1853, a year in which he 
spent much time in arranging for competitive entry into the civil 
service. He was also busy preparing the Oxford University act 
passed in the following year; this local preoccupation kept him 
from taking any detailed interest in the events which led up to the 
Crimean War. He defended the war, then and thereafter, as 
necessary at  its inception for the defense of the public law of 

Europe; but of course its outbreak deranged his financial plans. 
He determined to pay for it as far as possible by taxation. and 
doubled the income tax-from .;d. to IS. 2d.-in 1854. When 
Aberdeen fell in Jan. 1855 Gladstone agreed to join Palmerston's 
cabinet, but resigned three weeks later with two other Peelites, Sir 
James Graham and Sidney Herbert, sooner than accept J. A. Roe- 
buck's committee of inquiry (see ROEBUCK, JOHN ARTHUR). This 
action mas no more readily explicable to ordinary men than his 
resignation ten years earlier had been, and he was for a time un- 
popular in the country. He made himself more unpopular still 
by speeches in parliament in the summer of 185 5 in which he held 
that the war mas no longer justified, as its proper objects had al- 
ready been attained. M e a m  hile his imagination was still haunted 
by the horrors of Naples. He helped finance a quixotic project, 
to which Palmerston added £500 from secret service funds. A 
steamer with an armed crew was dispatched to rescue some Nea- 
politan prisoners confined on a Mediterranean island. The good, 
and the harm. that might have come of this voyage were alike 
averted when the vessel sank on the way. 

Gladstone always kept up his reading in classical studies, as 
well as in theology and Italian poetry; and used his leisure out 
of office to prepare a long book. Homer and the Homeric Age 
( 3  vol.; Oxford, 1858), which suggested that ancient Greek life 
had been designed by providence to show men how they should be- 
have to each other. He helped to defeat Palmerston in the com- 
mons by a speech on China in March 18 5 7; and later that year 
opposed the Divorce bill on religious grounds with such persistency 
that he was accused long afterward of having invented parliamen- 
tary obstruction himself. He twice refused to join Derby's gov- 
ernment in 1858, in spite of a generous letter from Disraeli; but 
accepted an offer to visit the Ionian Islands protectorate as lord 
high commissioner in the winter of 1858-59, a journey that pro- 
duced no useful results. 

In June 1859 he gave a silent, unavailing vote for Derby's Con- 
servative government on a confidence motion, and caused surprise 
by joining Palmerston's Whig cabinet as chancellor of the ex- 
chequer a week later. His sole, but overwhelming, reason for join- 
ing a statesman he neither liked nor trusted was the critical state of 
the Italian question. The triumvirate of Palmerston, Russell and 
Gladstone did indeed help over the next 18 months to secure the 
unification of almost all Italy; but on other matters the cabinet 
was much divided. 

Gladstone was constantly at issue with his prime minister over 
spending on defense. By prolonged efforts, he managed to get the 
service estimates down by 1866 to a lower figure than that f s r  
1859. He took little other part in the government's foreign policy, 
except for an unfortunate and unauthorized reference to the se- 
ceding American states as "a nation" in Oct. 1862. The national 
economy responded well to his policies at the exchequer. which 
included the abolition of a further 3 70 duties by the celebrated 
budget of 1860. Two other financial measures of that year were 
important: the Anglo-French trade treaty, a project of Richard 
Cobden's which Gladstone warmly supported. and which shortly 
doubled the value of Anglo-French trade; and Gladstone's proposal 
to abolish the duties on paper, which to Palmerston's ill-concealed 
delight the house of lords rejected. Next year Gladstone repeated 
the proposal, this time including it with all the other budget ar- 
rangements in a single finance bill which the lords dared not amend, 
a procedure that has been followed ever since. Another particu- 
larly useful step was the creation of the post office savings bank. 
These measures brought him into increased contact, and increased 
popularity, with the leaders of working-class opinion; journeys 
round the main centres of industry did the same. A few words 
of his in the commons on May 11, 1864, were widely interpreted 
outside as a declaration of belief in practically universal suffrage; 
seen in their context, they are not quite so extreme. They are 
worth quoting, with their context, as an example of his characteris- 
tic tendency to qualification: "I venture to say that every man 
who is not presumably incapacitated by some consideration of per- 
sonal unfitness or of political danger is morally entitled to come 
within the pale of the Constitution. Of course, in giving utterance 
to such a proposition, I do not recede from the protest I have 
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previously made against sudden, or violent. or excessive, or intoxi- 
cating change." In  the general election of July 1865 Gladstone 
was defeated at  Oxford, but just secured a seat in south Lan- 
cashire; the sadness of the defeat was atoned for in some degree by 
a contact with a popular constituency which he found refreshing. 
When Palmerston died in October and Russell became prime min- 
ister, Gladstone took over the leadership of the house of commons, 
while remaining at  the exchequer. I t  was not a post for which 
he was well suited; he was too busy to spend much time in making 
himself agreeable to backbenchers, and while Whigs distrusted 
him as a former Conservative, Conservatives distrusted him as a 
renegade, and radicals as a churchman. 

By now quite convinced of the need for a further reform of 
parliament, he introduced a bill for the moderate extension of the 
franchise in March 1866. Violently attacked by Robert Lowe. 
it foundered in committee in June, and the whole government re- 
signed. Next year Disraeli introduced another moderate Reform 
bill; and this passed, hut not until John Bright and Gladstone had 
transformed it in committee into a stronger one that gave a vote 
to most householders in boroughs. Early in 1868 Disraeli became 
prime minister; Gladstone, two months later, carried against him 
in the commons three resolutions calling for the disestablishment 
of the Protestant church in Ireland. and explained that autumn in 
A Chapter of Autobiography the reasons that had led him so far 
from the conclusions of his first book. Russell had by now re- 
signed from active politics. and it was to Gladstone that the Liberal 
whips looked for instructions during the general election at the 
end of the year. Though Gladstone lost his Lancashire seat, he 
was returned for Greenwich; and the Liberal party won hand- 
somely in the country as a whole. His abilities had made him its 
indispensable leader; and Queen Victoria called on him to form 
a government when Disraeli resigned. 

F i r s t  Administration.-Gladstone's first cabinet (1868-74) 
was one of the most capable of the century (see EKGLISH HIS- 
TORY:  The Age of Victorza [1837-19011). Its prime minister 
tried, like Peel and unlike Palmerston or Disraeli, to supervise the 
work of each department. ~vhile giving close attention to church 
appointments and devoting his main efforts to Irish and foreign 
policy. The Irish church was successfully disestablished in 1869, 
and a first attempt to grapple with Irish land was made in 1870; 
but the Land act of that year almost broke up the cabinet, and 
was emasculated by the lords. Abroad, an attempt to promote 
disarmament in 1869 failed, as Bismarck refused to consider i t :  the 
Franco-German War took the government completely by surprise; 
and the cabinet would not allow Gladstone to propose to Prussia 
the neutralization of Alsace and Lorraine. The principal achieve- 
ments of 1871 and 1872, the London declaration by the great 
powers that they would not in future abrogate treaties without the 
consent of all the signatories and the settlement by arbitration of 
a long-standing claim for compensation by the United States, look 
well in retrospect, but were thought pusillanimous at the time. 
The most useful reforms at  home mere administrative, except for 
the Education act of 1870 and the Ballot act of 1872; these meas- 
ures supplemented the work of parliamentary reform. but an- 
tagonized opposite wings of the Liberal party. When an Irish 
University bill failed by three votes to pass the commons in March 
1873, Gladstone resigned, but was forced back into office by Dis- 
raeli. In  August he had to reshuffle his cabinet, and again took on 
the chancellorship of the exchequer himself. Fascinated by an- 
other plan to abolish income tax altogether, he dissolved parlia- 
ment suddenly in Jan. 1874; but his party was heavily defeated, 
and his government resigned As far back as 1855 he had writ- 
ten: "Public life is full of snares and dangers, and I think it a 
fearful thing for a Christian to look forward to closing his life in 
the midst of its (to me at least) essentially fevered activity." So 
he gave up the Liberal party leadership. though he remained M.P. 
for Greenwich; and retired to Hawarden, to write pamphlets at- 
tacking papal infallibility and articles on Homer. 

B u l g a r i a n  Atrocities- The indifference of Disraeli's govern- 
ment to the brutality of Turkish reprisals against risings in the 
Balkans in 187j-76 brought him back to active politics. He had 
held for many years that the only just solution to Balkan problems 

was to  hand the peninsula over to  its indigenous inhabitants. Now, 
in Sept. 1876, he published a famous pamphlet on Bulgarian Hor- 
rors and the Question o f  the East which demanded that the Turkish 
irregulars should remove themselves, "one and all, bag and bag- 
gage, . . . from the province they have desolated and profaned." 
He took the lead in stirring popular indignation against the gov- 
ernment's bellicose eastern policy; but it was uphill work. London 
society and the London mob were both against him; the queen, 
under the blandishments of her prime minister, strongly disap- 
proved; the Whiggish elements in his own party were lukewarm 
or indifferent at first; and only some radicals, with whom he had 
little in common, supported him hotly. H e  paid too little atten- 
tion to the embarrassment he was causing the Liberal party leader, 
Lord Granville. Yet in the end he triumphed. 

H e  gave up his Greenwich seat, and stood for the Scottish 
county of Midlothian against a sitting Conservative who was heir 
to  the greatest local magnate. I n  two tremendous outbursts of 
oratory, of volcanic force, in Nov. 1879 and March 1880, Glad- 
stone secured his own return to parliament, but he did much more 
as well; he overthrew a government. 

The general election of March and April 1880 had more, and 
on the whole more ardent, contests than any before; and it was 
this one man's eloquence that decided the result, and secured a 
large Liberal majority. The feat is unique. Gladstone was able, 
by  manifest sincerity and skill of argument combined, to convince 
a majority of the electorate all over the kingdom that recent Con- 
servative policy had been morally wrong, and the Conservative 
government had to resign. 

Second Administration.- In his second administration 
(1880-8 j )  Gladstone foolishly combined again for t

w

o years and 
a half the duties of prime minister with those of chancellor of the 
exchequer. Party lines had not yet set firm, and his large apparent 
majority in the commons was unruly; for example, he was dogged 
by the tiresome controversy o17er Charles Bradlaugh (9 .v . )  ; and 
it was not till 1884 that he could introduce the measure for which 
most Liberals had been pressing, a third Reform act that nearly 
doubled the electorate by giving votes to householders in country 
districts. This measure was only passed after a stiff quarrel with 
the house of lords. Gladstone had hoped to settle the eastern 
question quickly, and then retire. As it was. he and Granville, 
the foreign secretary, did manage by a brusque naval threat to 
compel Turkey to cede Thessaly to Greece; but Granville would 
not let him go on to give up Cyprus, as the government had already 
been weakened by other questions and had vital work still before 
it. There was, again, an appearance of weakness in what can now 
be recognized as Gladstone's magnanimous attitude to the Trans- 
vaal Boers after Majuba (see SOUTH AFRICA : History) ; and there 
were still graver troubles in Ireland, in the throes of agricultural 
catastrophe. The exceedingly complicated Irish Land act of 1881, 
largely Gladstone's own work, did promote in the long run the 
prosperity of the Irish peasant; but violent crime continued, cul- 
minating in the murder on May 6, 1882. of Gladstone's close friend 
and nephew-in-law Lord Frederick Cavendish, who had just been 
sent to Dublin as chief secretary in the hope that a settlement 
could be reached. KO alternatives were left to strong police powers 
in Ireland and measures to restrict the freedom of Irish members 
to obstruct the work of the commons; Gladstone hated both, but 
had to sanction them. 

A third imperial inbroglio came to overshadow the other two, 
when a series of unavoidable decisions compelled the cabinet to  
authorize the occupation of Egypt in 1882. Gladstone's settle- 
ment of the Egyptian debt question (188j) was honourable to his 
belief in the concert of Europe, but had the unintended effect of 
tying British foreign policy to German. The worst mistakes he 
.ever made were to allow Gen. C. G. Gordon (q.v.), whom he never 
met, to go to Khartoum, and f ien to fail to rescue him; Gordon 
was killed in Jan. 1885. This cost Gladstone much in popularity. 
Firm handling of a dispute with Russia over the northern borders 
of Afghanistan did something to restore his prestige; but when the 
government was defeated on the budget in June 1885 he was glad 
to resign. H e  refused a -gracefully worded offer of an earldom 
from the queen. 
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Irish H o m e  Rule.-Though he had only spent three weeks in 

Ireland in his life (in 187;). Gladstone had historical insight and 
imaginative sympathy enough to appreciate the full force of Irish 
nationalism. For many years he had looked favourably on the 
case for Irish home rule, that is, for a subordinate parliament in 
Dublin. as his close colleagues knew. In  the autumn of 188j he 
believed the time for it was ripe; but as a combination of Irish 
with Conservative votes had defeated him in June, he waited 
silently to see what an Irish-Conservative combination would pro- 
duce. Before the general election of ;"iov.-Dec. 1885 the radical 
leader Joseph Chamberlain ( q . v . ) ,  whom Gladstone never much 
liked or understood at all, secured the allegiance of enough of the 
new voters in the countryside for his "unauthorized program" to 
produce a paradoxical result: in the new parliament the Liberal 
M.P.'s exactly equalled the total of Conservatives plus Irish. At 
this moment an indiscretion by Gladstone's youngest son revealed 
his father's conversion to home rule, and most Conservatives there- 
fore turned against it. Lord Salisbury's government was defeated 
when parliament'met, and Gladstone formed his third cabinet in 
Feb. 1886. His Home Rule bill was rejected in parliament in June 
by a large secession of Whigs under Lord Frederick Cavendish's 
brother Lord Hartington (later duke of Devonshire, see DEVON- 
SHIRE.  SPENCER COMPTON CAYEXDISH, ~ T H  DUKE OF),  and in the 
country at  a general election in July, and Gladstone resigned office. 

H e  had kept his Midlothian seat, unopposed, and carried with 
him into the neu parliament a personal following 190 strong, 
supported by the Kational Liberal federation, the most powerful 
political machine in the country. He devoted the next six years 
to  an effort to convince the British electorate that to grant home 
rule to the Irish nation would be an act of justice and wisdom. 
This policy was abhorrent to the English upper classes, and for 
the first time a marked class division between the parties opened. 
At the jubilee of 1887 Gladstone was cheered from the pavements, 
but hissed from the balconies. The act was symbolic of the posi- 
tion he had now reached, of the great popular hero of the age. 
His reputation stood higher with Scotsmen, Irishmen and Welsh- 
men than with Englishmen, except for the English nonconformists, 
to whom his tendency to regard and describe great political ques- 
tions as moral ones made a strong appeal; portraits of him were 
far commoner in poor men's cottages than those of any other politi- 
cal leader. He spoke at many great meetings, and co-operated 
with the Irish leader C. S. Parnell (9.v.). But his judgment did 
not improve as he got older; and in 1890, when he was over 80, 
momentary excitement led him into a dangerous quarrel with Par- 
nell about the political consequences of the O'Shea divorce. 
(Gladstone had never believed the rumours about Parnell's liaison, 
holding that Parnell would never "imperil the future of Ireland for 
an adulterous intrigue.") He never sought to correct the errors 
about him which Parnell spread in Ireland. H e  sanctioned an 
extensive program of Liberal reforms drawn up at  r\;e~~castle in 
1891, because it was headed by home rule; and on this platform 
the Liberals won in the general election of 1892 a majority of 40- 
if the Irish voted x i th  them. 

Gladstone, an "old, wild, and incomprehensible man of 8-24," as 
the queen called him in a letter a t  the time, formed his fourth cabi- 
net in Aug. 1892. I ts  members were only held together by awe of 
him. In  1893 he piloted another Home Rule bill through 85 sit- 
tings of the commons; the lords rejected it on Devonshire's motion 
by the largest majority ever recorded there, 419-41, but the full 
discussion in the commons brought Ireland eventual benefit. The 
cabinet rejected Gladstone's proposal to dissolve. 

H e  could not agree with his colleagues that a large increase in 
the naval estimates mas necessary, and finally resigned-ostensi- 
bly because sight and hearing were failing-on March 3, 1894. He 
was much mortified by the coolness of his last official interview 
with the queen he had served loyally all her reign; by now she 
frankly detested him, and had to struggle to conceal the fact in 
his presence. H e  retired to Hawarden, and busied himself with 
a critical edition of the works of Bishop Joseph Butler (2 vol.; 
Oxford, 1896), whom he used to name with Homer, Aristotle and 
Dante as his "four great teachers" besides the Gospels. Humani- 
tarian to the end, in his last great speech, a t  Liverpool in Sept. 

1896. he denounced ~ u r k i s h  atrocities in Armenia. After a pain- 
ful illness, he died of cancer of the palate at  Hawarden on 
May 19, 1898. His body lay in state in Westminster hall for 
three days, and was buried in Westminster abbey. 

Character.-As a young man Gladstone was handsome. As he 
grew older his face grew more formidable, with deep lines from 
beside the nostrils to the corners of the mouth, and was much 
wrinkled in old age. His spare and upright figure, well propor- 
tioned. was just below the middle height. His voice was clear, deep 
and sonorous. with a touch of Lancashire accent; and none who 
saw it soon forgot the flash of his dark eyes. 

His truly extraordinary vigour far exceeded that of other men, 
and was coupled with no less extraordinary powers of self-control 
and an iron devotion to duty. Training and natural ability led 
him to qualify statements and subdivide arguments; his thoughts 
indeed were often complicated. but his character was fundamen- 
tally simple. I t  was a simple sense of duty that took him into 
politics, a career in which he never felt really at home and for 
which he was in some ways unfitted, not least by his tendency to 
believe that other men's motives were invariably as disinterested 
as his own, and by his excessive anxiety to maintain the consistency 
of his own conduct. Political courage and personal magnanimity 
he had in abundance; and he was the most efficient administrator 
of his age. His gift for concentration was remarkable; this helped 
people who did not know him well to think him hard or even 
hypocritical. But no one who knew him intimately doubted his 
entire sincerity, or failed to be captivated by his delightful man- 
ners, the warmth of his human sympathies and the range of his 
mind. He was combative by instinct, and combined a magical 
quickness of apprehension with an unusually retentive memory 
and an inexhaustible fund of phrase; these qualities made him a 
fearsome adversary in debate. In his prepared speeches he-was 
able to communicate to his hearers a full sense of the significance 
of the subject he was discussing, and of their responsibility for 
seeing that it was decided aright. Purely as an orator, he had 
two or three equals in his own day; as a statesman, only Peel came 
near him. .A few British prime ministers-Walpole, Chatham, 
Pitt, Churchill-have been leaders as great; none has been more 
inspiring. Lord Acton, indeed, assessing for Gladstone's daughter 
in 1879 her father's standing among the ~vorld's statesmen of the 
past two centuries, concluded that "in the three elements of great- 
ness combined-the man, the power, and the result-character, 
genius. and success-none reached his level." 

B I B L I ~ G R A P H Y . - G ~ ~ ~ S ~ O ~ ~ ' S  official Life is by John, Viscount Morley, 
3 vol. (London, 1903). It should be supplemented for personal details 
by The Diary o f  Lady Fredevick Cavendish, ed. by J. Bailey, 2 vol. 
(London, rgz7) ; Herbert, Viscount Gladstone, Af ter  Thirty  Years 
(London, New York, 1928) ;  Renziniscences of Lord Kilbracken (Lon- 
don, Kew York, 19311, and Sir P. Magnus, Gladstone (London, New 
York. 19 j4 ) .  R. W. Seton-Watson, Disraeli, Gladstone and the Eastern 
Question (London, New York, 1935) and J .  L. Hammond, Gladstone 
and the Irish Nation (London, New York, r938) are the only satisfac- 
tory full-length monographs on him. 

Among the British Museum Additional Manuscripts are 750  volumes 
of Gladstone papers which await full research. A little of his cor- 
respondence has been published: selected Correspondence on Church 
and Religion, ed. by D .  C. Lathbury, 2 vol. (London, 1910); Gladstone 
and Palnzerston (London, New York, 1928) and The  Queen and Mr.  
Gladstone, 2 vol. (London, 1933; New York, 1 9 3 4 ) ~  both ed. by P. 
Guedalla; Gladstone to His Wi fe ,  a selection, ed. by A. Tilney Bassett 
(London, Toronto, 1936) ; The  Gladstone-Granville Political Corre- 
spondence, 1868-1876, ed. by Agatha Ramm, z vol. (London, 19 jz ) .  
He made two selections himself from his numerous articles in maga- 
zines: Gleaning of Past Years, 7 vol. (London, 1879) and Later Glean- 
ings (London, 1897). Of a projected edition of his Speeches by A. W. 
Hutton and H. J .  Cohen only z vol. appeared (London, 1891, 1892). 
A. Tilney Bassett, Gladstone's Speeches (London, 1916) contains, be- 
sides the texts of 14 of his best speeches, complete lists oi all of them 
and of all his publications. (M. R. D. F.) 

GLAGOLITIC ALPHABET. According to tradition, -.hen 
St. Cyril of Thessalonica undertook his mission to Moravia in 
the middle of the 9th century A . D . .  he invented an alphabet for his 
Slavonic translations of essential religious texts. This alphabet 
\\?as. almost certainly, the Glaqolitic, in which some of the earliest 
extant manuscripts of Old Church Slavonic are written. After 
the failure of the Moravian mission, it was quickly superseded 



among the Orthodox Slavs by the so-called Cyrillic alphabet, and 
it remained in use principally among those Catholic Croatians 
who persevered in their loyalty to the Slavonic liturgy. The name 
of the alphabet is. in fact. probably derived from the Old Church 
Slavonic glagola ('(he) said," which would be frequently heard in 
the chanting of the liturgical Gospels. The origin of the indi- 
vidual letters cannot be said to be well established: despite several, 
often conflicting, attempts to derive them from contemporary 
Greek forms or from oriental sources that would have been fa- 
miliar to such an accomplished linguist as St. Cyril. See ALPHA- 
BET. 

BIBLIOGRAPHY.--J. Vajs, Rukovd i  hlaholskd paleografi e ( 1 9 3 2 )  ; V .  
JagiC. GlagoliEeskoe pis'mo (Bnciklopedija slavjanskoj filologii 3 ,  I11 
( 1 9 1 1 ) .  (F. J .  WD.) 

GLAISHER, JAMES ( I  809-1903), English meteorologist 
and aeronaut. was born in London on April 7 ,  1809. After serving 
for a few years on the ordnance survey of Ireland, he acted as an 
assistant at the Cambridge and Greenwich observatories succes- 
sively, and when the department of meteorology and magnetism 
was formed at the latter. he was entrusted with its superintend- 
ence. which he continued to exercise for 34 years. until his re- 
tirement from the public service. In  1845 he published his well- 
known dew point tables. which have gone through many editions. 
In 18jo he established the ?vleteorological society, acting as its 
secretary for many years. and in 1866 he assisted in the foundation 
of the .L\eronautical Society of Great Britain. He made a series 
of balloon ascents between 1862 and 1866, mostly in company 
with Henry Tracey Coxwell, with the object of carrying out ob- 
servations on the temperature, humidity, etc., of the atmosphere 
at  high elevations. He died on Feb. 7 .  -1903, at Croydon. 

GLAMIS, a village and civil parish in Angus (Forfarshire), 
Scotland, j mi. S.W. of Forfar. Pop. (19j1) 876. The name 
(pronounced Glaams) is derived from the Gaelic, glamhus, "a 
wide gap," "a vale." In the village is a sculptured stone! sup- 
posed to be a memorial of Ylalcolm 11, although Fordun's state- 
ment that the king was slain in the castle is now rejected. 

Glamis castle. the seat of the earl of Strathmore and Kinghorne, 
is a fine example of the Scottish baronial style, enriched with 
certain features of the French chbteau. In its present form it 
dates mostly from the I 7th century, but the original structure was 
as old as the 11th century, for Macbeth was thane of Glamis. 
Robert I1 bestowed the thanedom on John Lyon, who had married 
the king's second daughter by Elizabeth Mure and was thus the 
founder of the existing family. Patrick Lyon became hostage to 
England for James I in 1424. When, in I 537, Janet Douglas, 
widow of the 6th Lord Glamis, was burned at  Edinburgh as a 
witch, for conspiring to procure James V's death. Glamis was for- 
feited to the crown, but it was restored to her son six years later 
when her innocence had been established. The 3rd earl of Strath- 
more entertained the Old Pretender in I 7 I j and fell on the battle- 
field at Sheriffmuir. Sir Walter Scott spent a night in the "hoary 
old pile" when he was about twenty years old, and gives a strik- 
ing relation of his experiences in his Letters on Devzonology and 
Wi tchcraf t .  The castle was the early home of Lady Elizabeth 
Bowes-Lyon, who became consort to King George VI.  In 1930 it 
was the birthplace of Princess Margaret Rose, the first royal 
babe to be born in Scotland for 300 years. 

GLAMORGAN (If7elsh LPIorgannug; the name Glamorgan 
is a corruption of the L17elsh Gwlad Morgan. meaning the terrain 
of Morgan. a 10th-century Welsh prince). A county of southern 
IVales bounded northwest by Carmarthenshire; north by Carmar- 
thenshire and Breconshire, east by illonmouthshire and south and 
southwest by the Bristol channel and Carmarthen bay. Area 
81 7. j sq.mi. Economically it is the most important of the Welsh 
counties containing Cardiff. the capital of SVales. and Swansea; the 
second biggest t o l ~ n .  I t  is the most densely populated of the 
Welsh counties. Structurally and physically it may be considered 
in two sections: ( I )  the northern upland section of barren moor- 
land, part of the south TVales coal field; ( 2 )  the rural southern 
section including the vale of Glamorgan and the Gower peninsula. 

The body oi  the county forms a sort of quarter circle between 
the rivers Taff and Neath. Near the apex of the angle formed 

by these rivers is the loftiest peak in the county, the great Pen- 
nant scarp of Craig y Llyn or Cam Moesyn (1,969 f t . ) .  T o  the 
south and southeast extends a great coal field. its surface forming 
an irregular plateau with an average elevation of 600 to 1,200 it . ,  
but with numerous peaks about 1.500 ft. or more, Mynydd y 
Caerau being 1,823 ft. Out of this plateau have been carved, to  
the depth of 500 to 800 ft .  below its general level, three distinct 
series of narrow valleys, those in each series being more or less 
parallel. The Cynon, the Great and Lesser Rhondda (tributaries 
of the Taff) and the Ely flow to the southeast, the Ogwr or Ogmore 
(with its tributaries the Garw and Llynfi) flow south through 
Bridgend, and the Avon brings the waters of the Corwg and 
Gwynfi to the southwest into Swansea bay at  Aberavon. T o  the 
east of this high ground and divided from i t  by a spur of the 
Brecknock mountains culminating in Carn Bugail (1,570 ft.) is 
the Rhymney, which forms the county's eastern boundary. On 
the west other spurs of the Beacons divide the Neath from the 
Tawe and the Tawe from the Loughor. which, with its tributary 
the Amman, separates the county on the northwest from Car- 
marthenshire. The rivers are all comparatively short, the Taff, 
the chief river, being only 40 mi. long. 

To the south of this central hill country. which is wet, cold 
and sterile, and whose slopes form the coal field's southern edge, 
there stretches out to the sea the undulating plain known as the 
vale of Glamorgan, rising in places to more than 400 f t .  The 
floor of the vale is of New Red Sandstone and Lias. On the faces 
of the almost perpendicular coastal cliffs can be seen the beds 
of coloured rocks lying nearly horizontally-red and green marls, 
black shales and blue and yellow limestones. Stretching westward 
from Swansea is the Gower peninsula of folded Old Red Sand- 
stone and Carboniferous rocks. Cefn-y-Bryn, an anticline of Old 
Red Sandstone, forms its prominent backbone. The  peninsula is 
a low plateau with some hills rising to 600 ft .  Most of the 
southern part is of Mountain Limestone covered inland by boulder 
clay. The limestone cliffs are of great beauty. The  National 
Trust onned 171 ac. of the Gower peninsula in 1954. 

After the coal measures forming the north of the county had 
been deposited the southern part was subjected to po\verful fold- 
ing; the resulting anticlines were worn down, and then submerged 
sloalk beneath a Triassic lake in which accumulated the Keuper 
conglomerates and marls which spread over the district west of 
Cardiff and are traceable on the coast of Gower. The succeeding 
Rhaetic and Lias of the coastal plain (the fertile vale of Glamor- 
gan) from Penarth to near Bridgend were laid down by the Juras- 
sic sea. A well-marked raised beach is traceable in Gower. Sand 
dunes are present locally around Swansea bay, and between the 
rivers Ogmore and Neath where Kenfig town lies buried. 
Moraines, chiefly formed of gravel and clay, occupy many of the 
Glamorgan valleys. and are glacial in origin. 

Between the vale and the coal field is a succession of ridges 
of Old Red Sandstone, Mountain Limestone and gray-green Pen- 
nant Sandstones. The uplands of the coal field are of Pennant 
Sandstone and are bleak, barren moorland. In  each of the narrow 
valleys between run river, railway and road. On either side of 
the road is a continuous line of gray houses, works, etc., mostly 
erected in the 19th century. The churches belonging to the old 
villages are upon the moorland near the ancient trackways. 

E a r l y  Settlement.- The earliest known traces of man within 
the county are the remains found in the caves of the south coast 
of Gower (q.v. ). These are of Palaeolithic date. Many flint im- 
plements have been found on the south coast particularly a t  the 
mouth of the Ogmore river. There are many cairns and tumuli 
on the hills of the north such as those on Garth mountain near 
Cardiff, Crug-yr-avan and a number east of the Tawe. There is 
little evidence of a strong hlegalithic culture, although there is a 
well-preserved stone circle at Carn Llecharth near Pontardawe, 
and fine dolmens at Cefn Bryn in Gomer and at  St. Nicholas and 
St. Lythan's, near Cardiff. Several prehistoric beaker pots have 
been found in the vale of Glamorgan and the valley ways, espe- 
cially that of the Taff,  have yielded socketed axes of the late 
Bronze Age. Important sites on the coast and along the inland 
valleys are guarded by indigenous hilltop forts occupied probably 
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in Romano-British times. I n  Roman times the country from 
the Neath to the T;Z1ye was occupied by the Silures. a mixture of 
peoples dominating the moorlands of south Wales. There are 
Ogham stones at  Loughor and Kenfig. The conquest of the Silures 
by the Romans began about A D .  jo by Ostorius Scapula and 
was continued by Sextus Iulius Frontinus. The important station 
of Gaer on the Usk near Becon was connected by two branch 
roads, one running from Cardiff through Gelligaer (where there 
was a strong hill fort) and Penydarren, and another from Neath 
through Coelbren. An important Roman road ran along the 
vale from Caerleon through Cardiff to Neath (Nidum). 

Glamorgan was an important centre of Celtic Christianity. 
Llandaff is associated with St. Dubricius and St. Teilo (6th cen- 
tury) .  To  this period also belongs the establishment of the great 
monastic settlements of Llancarfan, Llandough and Llantwit 
Major (Llanilltyd Fa~vr ) .  After the withdrawal of the Romans, 
the coasts were raided by Saxons. The Scandinavians who came 
in the 9th and succeeding centuries left more abundant traces 
both in the place names of the coastal areas and in such camps 
as that on Sully Island, the Bulwarks at  Porthkerry and Hardings 
Down in Gower. Mean

w

hile the native tribes had been reorgan- 
ized into a principality known as Glywyssing, till about the end 
of the 10th century when it acquired the name of Morgannwg 
(the territory o i  Morgan, a prince who died in A.D. 980). Mor- 
gannwg was then the whole country from the Neath to the Wye. 

The Norman conquest was effected at the end of the 11th cen- 
tury by Robert Fitz Hamon, lord of Gloucester who, in 1080, be- 
gan the building of Cardiff castle. His followers settled in the 
vale, which became known as the "body" of the shire, while in the 
hill country the Welsh retained their customary laws and much 
of their independence. Glamorgan, whose bounds were contracted 
between the Neath and the Rhymney, then became a lordship 
marcher, its status and organization being that of a county pala- 
tine. Cardiff, the caput baroniae, was granted municipal privi- 
leges, and in time Cowbridge, Kenfig, Llantrisant, Aberavon and 
Neath also became chartered market towns. The manorial system 
was introduced throughout the vale, the manor often becoming 
the parish. The religious houses included the Cistercian abbeys 
of Neath and hlargam founded in 1129 and 1147, respectively, 
the Benedictine priory of Ewenny (1141) and that of Cardiff 
(1147). Dominican and Franciscan houses were also iounded at 
Cardiff in the following century. Gower (with Kilvey) had a 
separate history (see GOWER) . 

For the first two centuries after Fitz Hamon's time the lordship 
of Glamorgan was held by the earls of Gloucester, the first earl 
being Fitz Hamon's son-in-law. The lordship passed by descent 
through the families of De Clare (who held it from I 217 to 1317)~ 
Despenser, Beauchamp and Neville to Richard 111, on whose fall 
it escheated to the crown. Raids from the hills were frequent. 
Cardiff castle was seized by the Welsh about 1153 and Caerphilly 
castle was built to keep them in check, but this provoked an in- 
vasion in 1270 by Llywelyn ap Gruffydd, who besieged the castle. 
In  1294 Morgan led a rebellion against Edward I and in 1316 
Llewelyn Bren (Llywelyn ap Rhys) again besieged Caerphilly 
castle and in 1317 was hung, drawn and quartered in Cardiff castle. 
In  1404 Owen Glendower (Owain Glyn Dwr) swept through the 
county, burning Cardiff and carrying all before him. By the Act 
of Union of 1536 the county of Glamorgan was incorporated as 
it now exists, by the addition to the old county o i  the lordship 
of Gower and Kilvey, west of the Neath. The lordship of Glamor- 
gan, shorn of its quasi-regal status. was granted by Edward VI 
to William Herbert, afterwards 1st earl of Pembroke, from whom 
it has descended to the present marquess of Bute. (See CARDIFF.) 

The rule of the Tudors promoted the rapid assimilation of the 
inhabitants of the county, and by the reign of Elizabeth I even 
the descendants of the Sorman knights had largely become Welsh 
both in speech and sentiment. 

In common with the rest of Wales the county was mainly royal- 
ist in the Civil War, but later dissatisfaction made it  declare for 
parliament. A subsequent royalist revolt in Glamorgan in 1648 
was crushed by Colonel Horton at  the battle of St. Fagan's. 

I n d u s t r i a l  Development.-Down to the middle of the 18th 

century the county had no industry of importance except agri- 
culture. The coal which underlies practically the whole surface 
except the vale of Glamorgan and west Gower was little worked 
till about 175jl when it began to be used instead o i  charcoal for 
the smelting of iron. The iron works were mostly on the northern 
outcrop of the coal field and by 1811 there were 2 j blast furnaces 
in the county, among them those of Aberdare. Dowlais and 
Merthyr Tydfil. Down to about 1850 the chief collieries were 
owned by the ironmasters and were worked for their own require- 
ments. When, in the district north of Cardiff. the suitability of 
the lower seams for steam purposes was realized, an export trade 
sprang up and soon assumed enormous proportions. The port of 
Cardiff (including Barry and Penarth). from which the bulk of 
the steam coal was shipped, became the first port in the world for 
the shipment of coal. This remarkable development coincided 
with the ever increasing demand for railway construction, stedm- 
ships and navies, but resulted in an absence of by-product indus- 
tries in the area. In the southwest of the county the triangle 
formed by Port Talbot, Ystalyfera and Loughor concentrated on 
the metallurgical industries which focused on Swansea. "the 
metallurgical capital of Wales." The manufacture of iron and 
steel was carried on at  Dowlais. Ebbw Vale, Merthyr Tydfil and 
at Port Talbot, Briton Ferry, Pontardawe and other places. 
During the last quarter of the 19th century the use of the native 
ironstone was almost wholly given up and the necessary ore was 
imported. The tinplate industry centred in the Swansea-Llanelly 
area, though the oldest works in the county are at Illelin Griffith 
near Cardiff. Copper smelting was carried on in the west o i  the 
county, at Port Talbot, Cwmavon, Neath and Swansea, and to 
a smaller extent at Cardiff, the earliest viorks having been es- 
tablished at Neath in 1584 and at Swansea (q.v.) in 1717. There 
are nickel works at Clydach near Swansea. Swansea has almost 
a monopoly of the manufacture of spelter or zinc, and lead, silver 
and other metals or their by-products are treated in or near the 
town. The development of the anthracite coal field lying to the 
north and west of Swansea (from wh~ch port it is mostly shipped) 
dates mainly from the closing years of the 19th century. 

After World War I there was a big drop in the demand for 
south Wales steam coal both at home and abroad. (See WALES.) 
This was due to the increase in the number of modernized power 
plants using small'coal, and the loss of export markets and of the 
admiralty coal contract (because of the conversion of naval ships 
from coal to oil fuel). The result was the serious depression of 
the 1930s during which many collieries and steel works became 
derelict. A small area west of Port Talbot suffered considerably 
less, since it dealt mainly with anthracite coal, for which there 
was a consistent demand, and it also contained other industries. 
The coal region was, therefore, scheduled for attention under the 
Special Areas (Development and Improvement) act of Dec. 1934. 
The main object of the act was not to organize relief works. but 
to assist the economic recovery of the areas by attracting new 
industries to them. A survey of the natural resources and public 
services in south Wales was completed in 1937 and by the end of 
1938 several new establishments had been brought to Glamorgan 
and other coal areas. 

After World War I1 the industries of Wales were further di- 
versified through the agency of the Distribution of Industries 
act. By 1954 there were 137,000 people in regular work in new 
iactories and extensions to factories established after 1937 and 
the bulk of these were in Glamorgan. Four leading Welsh firms 
pooled resources and plans to form the Steel Company of \t7ales 
which modernized the Welsh tin-plate industry by the establish- 
ment of a strip-mill plant at Port Talbot, with complementary 
cold reduction plants at Trostre near Llanelly and Velindre near 
Swansea. In Nov. 1953 the Port Talbot plant was in full pro- 
duction employing more than 8,000 men and turning out 3,500 
tons of rails and 22,800 tons of steel strip and plate weekly. The 
National Coal board's long-term development plan in the south 
Wales coal field included schemes in several Glamorgan valleys. 

Agr icu l tu re  a n d  Fisheries.-Regarded largely as an indus- 
trial county, Glamorgan still has an extensive agricultural char- 
acter. In 1953 there were some 125,000 ac. under rough grazing 
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and 2 0 j  000 ac. under crops and grass cokering 63% of the total 
area. The county IS roughly divlded Into two-thlrds hlll and moun- 
tain area and one-third lowland. The hill districts produce mut- 
ton, lamb, mool, store cattle and milk. 

There were between 4.000 and j ooo farms in I9j3. of ahich 
2 , 2 0 0  fiere milk producers. Even hill farms naturally suited only 
for sheep and store cattle produced milk for the densely popu- 
lated mining valleys-a ready-made market on their doorsteps. 
The average size of farms is betneen 60 and 70 ac. wlth the largest 
more than joo ac. In  the main they are family concerns aith 
one or two workers to help. In Oct. I9 j3  there were 3 ~ 0 0  regu- 
lar and 1.500 casual ~vorkers on the land-600 more than in 1939. 

The vale of Glamorgan, celebrated down the ages for its high 
natural fertility, now has a big milk yield as well as high wheat, 
cattle and sheep production. Since the beginning of World War I1 
notable features of farming in the Goner peninsula have been 
the high proportion of early potatoes and vegetables and the cul- 
tixration of flowers. The progress of agriculture in Glamorgan 
after World LVar I1 is illustrated by these comparative figures 
(1953, 1939 in parenthesis): total tillage and grass. 40,000 ac. 
(18,joo); total cattle, 78,000 (69,000); sheep, 296,000 (364,- 
ooo) ; pigs. 2 j.ooo (20.000) ; poultry, 350.000 (348,000) ; horses, 
5,500 (12.000). 

Forestry developments in the county are increasingly yielding 
pit props for the south IVales coal field. 

Two of the three LVelsh fishery centres are in Glamorgan- 
Cardiff and Swansea. In 1953 Swansea had 11 trawlers and 
Cardiff had 10. Hake is the main catch but other wet fish and 
shellfish are also important. 

Communications.- The physical features of the county are 
well suited for communication purposes. The coal trains could 
run easiiy from the high ground of the coal field to the vale and 
thence to the coal exporting ports on the coast, the uphill return 
journey being done with empty cars. Thus a large number of 
small private lines ran down from the coal valleys focusing on 
Cardiff, Barry, Port Talbot and Swansea, which are well sup- 
plied with dock accommodation. Gradually the small railway 
lines became amalgamated and after 1923 they were all run by 
the Great 'lvestern railxi-ay. Since 1946 they have been absorbed 
into the \Vestern Region of the nationalized British railxays. The 
main line, bet\veen the highland and the sea. serves Cardiff, 
Bridgend, Port Talbot, Keath, S~vansea and Loughor. 

The number of passengers vho  travelled by air from Cardiff to 
the lyest of England in 19 5 3 was I ~ . o o o .  Between 1948 and 1954 
regular services were established between Cardiff and the Channel 
Islands, Paris, Dublin and Liverpool. 

P o p u l a t i o n  a n d  Administration.- The rapid rise of popu- 
lation with the development of its industries and coal mining aas  
one of the most remarkable features in the soclal-economic life of 
Glamorgan during the 19th century. In the three decades be- 
h e e n  183 I and 1861 the population increased 35 2 5 ,  3 j.4% and 
37.1% respectively, and from 1881-91, 34.4y0. In 1901 the popu- 
lation stood at 859.931. In 1931 it was 1.229,06j and in 1951 it 
was 1.202. j81. a decrease of 2.2%. The area of the administra- 
tive county with associated county boroughs is 817.6 sq.mi.; that 
of the administrative county alone is 732.5 sq.mi. The county is 
divided into seven parliamentary divisions. Aberavon. Barry. 
Caerphilly. Goxer, Neath. Ogmore and Pontypridd, each return- 
ing one member. In addition there are three members for Cardiff. 
two each for Swansea and Rhondda, and one each for Aberdare and 
Merthyr Tydfil. There are three county boroughs: Cardiff (a 
city). Merthyr Tydfil and Swanqea; five municipal boroughs: 
Barry, Cowbridge. Neath, Port Talbot and Rhondda; 12 urban 
districts and seven rural districts. 

Glamorgan is in the IVales and Chester circuit. and assizes are 
held at Cardiff and Swansea alternately. All three county boroughs 
are quarter sessions boroughs and have their own commissions of 
the peace and police forces. TWO of the municipal boroughs- 
Neath and Port Talbot-also have their own commissions of the 
peace. The county is in the dioceses of Llandaff and Swansea and 
Brecon. 

BIBLIOGRAPHY.-G. T. Clark, The  Land of Morgan (London, 1883), 

Linzbus fiatrum Morganiae et Glamorganiae (London, 1886)  ; W. Rees, 
South  Wales and the March, 1284-1415 (London, 1924) ; C. J .  0. 
Evans, Glamorgan: Its History and Topography, 3rd ed. (Cardiff, 
1950); T h e  Oficial Guide t o  the County o f  Glamorgan, etc. (London, 
1953). 

GLANDERS or FARCY is primarily a specific infectious and 
contagious disease of solipeds (the horse, ass and mule). Sec- 
ondarily, man may become infected through contact with dis- 
eased animals or by inoculation while handling diseased tissues 
and making laboratory cultures of the causal bacillus. As a dis- 
ease of solipeds, glanders was recognized at  an early period. I n  
425 B.C. it was mentioned by Hippocrates in his writings. I n  
1797 Erill Viborg, a Danish veterinarian, first published a system- 
atic description of glanders and farcy. H e  rightly described 
them as one and the same disease, capable of being transmitted by 
contact. I n  1882 Friedrich Loffler and Johann Schiitz in Germany 
isolated and identified the causal agent, which they named the 
Bacillus mallei, now designated technically as the Pfeifferella mallei 
or .Walleomyces mallei. Ordinarily, it is spoken of as the glanders 
bacillus and described as a gram-negative bacterium, non-spore 
forming and nonmotile, growing readily in laboratory culture 
media. In  the affected animal, the bacillus is present in the nasal 
discharges, secretions from pustules and ulcers on the skin and 
from diseased nodules in  the lungs, bronchial and submaxillary 
lymph glands. 

The infection can be disseminated through the medium of both 
clinical and nonclinical (latent) cases. Close contact between the 
affected and nonaffected always results in an increasing spread of 
the disease. Natural infection may take place through one of 
the following channels: by ingestion into the digestive tract 
through the consumption of infection-contaminated feed or 
water; by inoculation through slight abrasions of the skin or 
mucous membrane, or by inhalation into the respiratory tract. 
After infection. the disease usually follows a chronic course with 
a variable period of incubation extending from several weeks to 
several months. Horses which are kept closely stabled and worked 
hard or debilitated usually develop clinical symptoms in a shorter 
period than those kept outdoors on open range. The period of 
incubation appears to be relatively shorter in the mule and donkey. 

Clinical cases are manifested elther by a chronic nasal discharge 
from one or both nostrils, with or without visible ulceration of the 
nasal septum; chronic enlargement and induration of the sub- 
maxillary lymph glands without outward suppuration or  the 
presence of pustules and ulcers (farcy buds) on the skin of the 
hindlegs or other parts of the body. Nonclinical or latent cases 
are essentially pulmonary in type and the lesions remain in a con- 
cealed state (occult) in the lungs as tubercle-like nodules and s u p  
purating foci. In  many latent cases, the affected animal shows 
slight signs of lung trouble (altered breathing). These occult 
cases frequently spread infection through the respiratory secre- 
tions for a variable period of weeks or months before showing 
clinical symptoms and can be detected only by the use of the 
mallein test. The agent used for this test is an extract or toxin 
produced from pure cultures of the bacillus, and ~ t s  use as a 
diagnostic agent for glanders was first demonstrated in 1891 by 
0. Kalning and C. Helman in Russia and by Leonard Pearson in 
the U.S. There are three recognized types of mallein test:  ( I )  
the subcutaneous mallein test, a hypodermic injection of mallein 
under the skin on the side of the neck, which in from 10 to 1 2  hr. 
produces a definite rise in temperature (thermal reaction) and a 
distinct painful swelling a t  the site of injection; (2) the oph- 
thalmic mallein test. in which the mallein is placed in the fornix 
of the eye and the reaction is manifested in from 6 to 12  hr. by 
the development of a purulent discharge from the eye; (3) the 
palpebral intradermic mallein test in which the mallein is injected 
into the loose fold of skin below the margin of the lower eyelid 
and the reaction is manifested in from 24 to 48 hr. by marked 
suelling of the eyelid and a muco-purulent discharge from the eye. 
I n  addition to these allergic mallein tests, several laboratory meth- 
ods can be used, especially in the diagnosis of human glanders: the  
agglutination, precipitin and complement-fixation tests and lab- 
oratory culture examinations. 

The post-mortem appearances of glanders comprise one or more 
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of the following gross lesions: skin lesions, consisting of nodules, 
pustules and ulcers especially of the hindlegs; respiratory lesions, 
consisting of nodules and ulcers on the nasal septum, turbinated 
bones, larynx and trachea; pulmonary lesions consisting of tu- 
berclelike nodules embedded in the lungs; lymphatic lesions, in- 
volving the submaxillary, bronchial and inguinal lymph glands. 
Lesions also may occasionally be found in some of the body glands 
such as the liver. spleen and kidney. The treatment of glanders in 
animals is not recognized as a cure for the disease. 

The only effective policy for the control and suppression of the 
disease is compulsory notification of all cases, slaughter of all re- 
actors to the mallein test and proper cleaning and disinfection of 
the affected premises. Under this policy, glanders was completely 
eradicated in the C.S., Great Britain and Canada. The disease is 
still known to prevail in some parts of Europe, Asia and Africa. 

G l a n d e r s  in Man.-While glanders as a disease of solipeds was 
recognized and referred to from an early period (by Hippocrates), 
no specific description of it as a disease of man was definitely 
recorded until the year 1830. Since then, many cases of glanders 
in man have been reported. In  1900 Otto von Bollinger in Ger- 
many published an account covering 1 2 0  cases. I n  1906 George 
D.  Robins in Canada published a report of 156 cases. In 1908 
William Hunting in England reported 10 cases which he observed 
personally. Following World War I (1914-18), the incidence of 
human glanders in Russia was appallingly high for a time. because 
of lack of control over the disease in horses. 

Glanders most frequently occurs in man through occupational 
contact with diseased horses, from making an autopsy on a diseased 
animal or from making laboratory cultures of the Bncillz~s mallei. 
I n  man, the period of incubation averages from one to five days. 
The onset and manifestations of the disease are fairly typical. 
Within a fern days following infection. constitutional disturbances 
develop manifested by fever, malaise, fatigue. loss of appetite. 
jaundice, nausea, headache and rheumatic pains. More definite 
signs develop rapidly in the form of an erysipelaslike swelling of 
the face and the limbs or a painful nodular eruption which is soon 
followed by a general pustular eruption. There is also nasal in- 
volvement accompanied by a purulent nasal discharge and ulcera- 
tion of the septum. The final stage of the disease is characterized 
by profuse suppurating pustules covering the body, intramuscular 
abscesses. pneumonia, diarrhoea, emaciation and fatal collapse. 

The average duration of acute cases is from two to four weeks. 
I n  chronic cases, the symptoms are quite similar in character but 
are prolonged over a period of several months. The treatment of 
human glanders has included the use of many drugs, largely tonic 
and palliative. combined with surgical treatment. In  selected 
'cases, the use of sulfadiazine and other sulfapyrimidines might 
be indicated. Favourable results nere reported in several cases 
following the use of serum from hyperimmunized horses. The 
prevention of glanders in man depends essentially on the eradica- 
tion of the disease in horses, asses and mules. (C. D. Mc.) 

GLANDS. Glands are structures which secrete fluids They 
are classified according to their mode of secretion, the nature of 
the secretion, the behaviour of the secretory gland cell and the 
organization of the gland. The mode of secretion may be toward 
the outside of the body (exocrine) or toward the blood and lymph 
vessels (endocrine). The secretion may be characterized as cel- 
lular (as in the testis) or noncellular (prostate, thyroid or salivary 
glands). 

During secretion, the gland cells produce their characteristic 
secretions either through cellular activity without any direct con- 
tribution of the protoplasm (merocrine type, as in salivary glands) 
or through cellular disintegration (holocrine type. as in sebaceous 
glands, or apocrine type, as in mammary glands). The gland may 
be composed of a single cell or of a simple or complex organization 
of cells. 

Anatomy.- The unicellular glands in mammals are limited en- 
tirely to goblet cells. These secrete mucous, a Iubricating fluid 
nidely distributed especially in the intestinal tract. The multi- 
cellular glands consist of four components: ( I )  secretory gland 
cells; ( 2 )  ducts which convey the secretory product from the gland 
cells to an external surface; (3) connective tissue elements which 

provide a framework to maintain the preceding two elements; and 
(4) blood vessels, lymphatics and nerves which supply the nutrients 
and raw materials of the secretion, carry away the waste products, 
and in some places control the activity of the gland cells and 
blood vessels. A11 four parts are intimately interwoven anatom- 
ically and integrated functionally. 

The gland cells may be arranged as a folded sheet (as in the 
choroid plexuses of the brain). They may be arranged as punched 
out projections, generally toward the connective tissue framework. 
These projections may be simple (as in intestinal glands) or 
branched (as in gastric glands), and each is further subclassified 
according to whether the projection is tubular (as in the intestine), 
coiled (as in sweat glands). or acinar or grapelike in shape (as 
in the sebaceous glands of the skin). In  the simple glands. each 
secretory projection pours out its secretion directly into an un- 
branched duct. In  the compound glands, the ducts are branched 
and the secretion passes from the secretory portion to a series of . 
progressively larger ducts which finally empty on to an outer sur- 
face (as in salivary glands, pancreas, liver). 

All con~pound glands are enclosed in connective tissue capsules. 
The glands are partly broken up into grossly visible lobes (as the 
liver, which has five lobes) in relation to major branchings of the 
duct system. These are further partly separated into smaller units, 
the lobules, which are also visible with the naked eye. These are 
in turn further divided into inicrolobules which are visible only 
with the microscope. All four components of glands (secretory, 
ductular, connective, and vascular and neural) consist of cells 
and a cellular cement or binding substance. Embedded in the 
latter only in the connective tissue are microscopically visible 
fibres In the connective tissue the cement substance with its 
fibres is the most prominent feature, the cells being sparse. In  
the other three gland components, the cells are most conspicuous, 
the cement substance being small in amount. 

Histology.-As stated above, there are four components of 
glands. secretory portion (whence the secretion originates), the 
duct system (which conducts the secretion to a surface), the con- 
nective tissue (which is the sustaining framework of the gland) 
and the blood vessels and nerves. The last two components are 
present in all glands and differ in their microscopic structure in 
no essential way from their counterparts in nonglandular organs. 
The ducts may be absent from certain glands in later embryos and 
foetuses and in adult life. Such organs are endocrine and secrete 
directly into the circulating blood. Some endocrine glands (the 
islands of Langerhans of the pancreas, producing insulin) fre- 
quently retain a relationship to ducts; the secretion is neverthe- 
less passed directly into the blood just as in other endocrine glands. 

There are certain glands which have no ducts which are not 
endocrine. Their secretion passes directly onto the surface of the 
organ (as for example. goblet cells. choroid plexus). The ducts are 
all of the nature of cylinders whose malls consist of cells. These 
may occur as a single layer of cells which may be flat (as in inter- 
calary ductuli), cuboidal (as in the pancreas), columnar (as in 
the kidney) ; or they may be arranged in layers two or more cells 
thick (as in salivary glands). 

I t  is possible that certain ducts not only conduct the secretion 
but also alter its composition. Gland cells, like others, consist of 
a cell membrane, the nucleus and the cytoplasm, including the 
ground substance, a basophilic substance (called chromophile), 
mitochondria and Golgi apparatus. In  addition, the cytoplasm 
frequently contains specific granules, watery vacuoles and fat 
droplets. 

The specific granules are believed to contain the specific protein 
in some form resembling that which is characteristic of the secre- 
tion. 

Some gland cells show little or no detectable change in struc- 
ture whether they are secreting or not. Others, both exocrine and 
endocrine, pass through cyclic morphological changes during strong 
secretion and then revert to the normal or reIativeIy inactive state. 
These include: reduction in the number of specific granules. in- 
crease in the number of watery vacuoles, increased prominence 
of the chromophile substance, increased number and size of the 
mitochdndria, and hypertrophy of the Golgi apparatus. I n  addi- 
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tion, the nucleus increases in volume with an apparent decrease in 
stainability of the chromatin, an increase in size and stainability 
of the nucleolus and a displacement of the nucleus as a whole 
toward the secretory surface. The cell as a whole becomes smaller. 
All of these structures revert to normal in the absence of marked 
secretory activity. 

Gland cells, like others, must be considered to be in a state of 
continual activity. Even "resting" cells are active, performing 
work in maintaining their integrity and internal organization, and 
in synthesizing and secreting their specific substances or secretions 
at  minimum levels. See also ENDOCRINOLOGY; HORMONES. 

( I .  GH.) 
GLANVILL (or GLANVIL) , JOSEPH (1636-1 680), English 

philosopher, was born at  Plymouth and educated at Oxford. After 
the Restoration he was successively rector of Wimbush, Essex, 
vicar of Frome Selwood, Somersetshire, rector of Streat and 
Walton. 

In  1666 he was appointed to the abbey church, Bath; in 1678 
he became prebendary of Worcester cathedral, and acted as chap- 
lain in ordinary to Charles I1 from 1672. He died at  Bath on 
Nov. 4, 1680. Glanvill's first work (a passage in which suggested 
the theme of Matthew Arnold's Scholar Gipsy),  The Vanity of 
Dogmatizing, etc. (1661), shows how philosophical scepticism 
might be employed as a bulwark for faith. 

The endeavour to cognize the whole system of things by referring 
all events to their causes appears to him to be doomed to failure 
from the outset. We know isolated facts, but we cannot perceive 
any such connection between them as that the one should give rise 
to the other. In  the words of Hume, "they seem conjoined but 
never connected." All causes then are merely the occasions on 
which the one first cause operates. 

Glanvill rejected the scholasticism and Aristotelianism of his 
own university for the Platonism of Cambridge, writing in 1662 
the Lux Orientalis which reproduced Henry More's theory of the 
pre-existence of the soul. In  spite of his admission of the defects 
of our knowledge, Glanvill yielded to vulgar superstitions, and 
actually endeavoured to accredit them both in his revised edition 
of the Vanity of  Dogmatizing, published as Scepsis scientijca 
( I  66 j )  , and in his Philosophical Considerations concerning the 
existence of Sorcerers and Sorcery (1666). The latter work was 
based on the story of the drum alleged to have been heard every 
night in a house in Wiltshire (Tedworth, belonging to a Mr. Mom- 
pesson), a story which made much noise in the year 1663, and 
which is supposed to have furnished Addison with the idea of his 
comedy The Drummer. Glanvill's Sadducismus Triuntphatus, 
printed posthumously in 1681, also defends witchcraft; but he 
supported a more honourable cause in his defense of the Royal 
society of London, as Plus Ultra, or the Progress and Advancement 
of  Science since the time of Aristotle (1668)~ a work showing his 
empirical tendencies. 

GLANVILLE (GLANVJL or GLANVILL), RANULF DE 
(d. I 190). chief justiciar of England and reputed author of the first 
classical text on the common law, was born at Stratford, Suffolk, 
date unknown. I n  1180 Glanville, who had served as sheriff of 
Yorkshire and Lancashire, succeeded Richard de Lucy as chief 
justiciar. For the remainder of the reign of Henry I1 he was the 
king's principal adviser, and during the king's frequent absences 
was, in effect, viceroy of England. He was removed from office in 
I 189 by Richard I and imprisoned until, it is said, he paid a ransom 
of f 15,ooo. He subsequently accompanied King Richard I on the 
third crusade, dying a t  Acre, in Palestine, in 1190. 

Glanville, a man of great energy and versatile talent. was useful 
to Henry I1 in many ways, chiefly in the great legal changes that 
mark Henry's reign. The common law was greatly strengthened 
by the re-establishment of the curia regis, by the increased use of 
itinerant justices and ,by new remedies and improved methods of 
procedure, including the inquest, from which the right of trial by 
jury was ultimately developed. 

Glanville is best known for the Tractatus de legibus et consue- 
tudinibus regni Angliae ("Treatise on the Laws and Customs of 
the Kingdom of England"), the earliest of the classical texts on 
the common law. This treatise, attrlbuted to Glanville, but prob- 

ably written by his nephew and secretary Hubert Walter (q.v.),  
was an accurate, lucid description of the procedure in the king's 
court. I t  was soon accepted as the authoritative statement of the 
law of the period and did much to establish and to extend the com- 
mon law in competition with the canon and the feudal systems of 
law. Largely because of the Tractatus this period in the common 
law came to be known as the age of Glanville. 

Written about 1188, the Tractatus was first printed in London 
in 1554. An annotated edition by George E.  Woodbine was pub- 
lished in New Haven, Conn., in 1932. John Beames' English trans- 
lation of 1812 was reprinted in Washington, D.C., in 1900, with 
an introduction by Joseph Henry Beale. See also ENGLISH LAW; 
COMMON LAW. (S. TT.) 

GLAPTHORNE, HENRY (c .  1610-c. 1643), English poet 
and dramatist whose poetry resembles that of his "noble Friend 
and Gossip, Captaine Richard Lovelace," to whom he dedicated 
his poem, Mfhitehall (1643). H e  was presumably born in 1610 
a t  Whittlesey, Cambridgeshire, where he was baptized on July 28 
of that year. His plays included Argalus and Parthenia (1639), 
a pastoral tragedy, and Albertus Wallenstein (1639), his only at- 
tempt at  historical tragedy. His plays, although undistinguished, 
contain isolated passages of merit. H e  also published Poems 
(1639)~  many in praise of an unidentified "Lucinda," and edited 
the Poems Divine and Humane of his friend Thomas Beedome 
(1641). 

He was living in London in 1643 when he published an unofficial 
royalist pamphlet, but nothing further is known of him. 

GLAREOLIDAE, a family (order Charadriiformes) of old 
world shore-inhabiting birds comprising the coursers and pratin- 
coles (9.v.). 

GLARUS, one of the Swiss cantons, the name being taken 
from that of its chief town. I t s  area is 264 sq.mi., of which 173.1 
sq.mi. are classed as "productive" (forests covering 41 sq.mi.). 
I t  is composed of the upper valley of the Linth which rises in  the 
glaciers of the Todi, 11,876 ft., and has carved out for itself a 
deep valley, with comparatively level floor, occupied by  a number 
of villages. 

Glacier passes lead from its head to the Grisons, also the rough 
footpath over the Kisten pass, but a carriage road over the Klausen 
pass gives access to the canton of Uri. The Sernf valley or Klein- 
thal, which joins the Linth at  Schwanden, a little above Glarus it- 
self, has a track leading to the Grisons over the Panixer pass and 
the Segnes pass. Just below Glarus town, another glen (coming 
from the southwest and leading by the Pragel pass t o  Schwyz) joins 
the main valley, and is watered by the Klon. I t  is separated from 
the main glen by Glarnisch (9,560 ft.), while the Sernf valley is 
similarly cut off from the Grossthal by the high ridge running north- 
ward from the Haus Stock (10,361 ft.) over the Karpfstock (9,167 
ft.). 

I n  the east the Riesetenpass leads to  the valley of Weisstannen, 
and the Widersteinerfurkel leads to  the Murgtal, both being valleys 
of the St. Galler Oberland. There is a sulfur spring a t  Stachelberg, 
near Linthal village, and an iron spring a t  Elm, while in the Sernf 
valley there are the Plattenberg slate quarries, and just south of 
Elm those of the Tschingelberg. A railway runs through the whole 
canton from north to south past Glarus to  Linthal village, while 
from Schwanden there is an electric line (opened in 1905) u p  to 
Elm. 

In  1950 the population of the canton was 37,663, five-sevenths 
of which were Protestants and two-sevenths Catholics, all German- 
speaking. The density per square mile was 142.7. After the capital, 
Glarus (q.v.), the largest villages are Nafels, Ennenda (opposite 
Glarus, of which it is practically a suburb), Netstal, Mollis and 
Linthal. 

The slate industry existing since the beginning of the 17th 
century, the cotton spinning introduced in 1714, the cotton print- 
ing established in 1740 and the weaving are the most important 
manufactures. There is little agriculture, while the breeding of 
cattle is important, for it  is a region of mountain pastures which 
can support thousands of cows. The canton produces green cheese 
made of skim milk, whether of goats or cows, mixed with butter- 
milk and coloured with powdered Melilotus caerulea. The  curds 
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are brought down from the huts on the pastures, and, after being tion which had been passed against Glas. He died in 1773. 
mixed with the dried powder, are ground in a mill, then put into A collected edition of his works was published at Edinburgh in 
shapes and pressed. The canton forms a single administrative dis- 1761 (4 vol., 8\-o), and again at Perth in 1782 ( 5  vol., 8vo). ~ l a s ' s  

True Discourse of Celsus (1753), from Origen's reply to it, is a trict and contains 28 communes. I t  sends representatives elected competent and learned piece of work. The Testinzony o f  the King 
by the landsgemeinde to the federal stunderat and nationalrat. o f  Martyrs concerning His Kingdom (1729) is a classic repudiation 
The canton still keeps its primitive democratic assembly or lands- of erastianism and defense of the spiritual autonomy of the church 
gemeinde (meeting annually in the open air a t  Glarus on the first under Jesus Christ. 
Sunday in May), composed of all male citizens of 20 years of age GLASER, DONALD ARTHUR (1926- ), U.S. nuclear 
or more. I t  acts as the sovereign body, so that no "referendumH physicist who was awarded the 1960 Nobel prize in physics for 
is required, while any citizen can submit a proposal. I t  names the his invention and subsequent developn~ent of a research instru- 
executive of 6 members, besides the land am man?^ or president, all ment known as the bubble chamber (q .v . ) ,  was born in Cleveland, 
holding office for  three years. The communes (forming 18 elec- O., on Sept. 21, 1926. After graduating from Case Institute of 
toral circles) elect for three years the landrat, a standing com- Technology, Cleveland, in 1946. he attended California Institute 
mittee of members in the proportion of I for every 500 inhabitants of Technology, Pasadena, where he received his Ph.D. in physics 
or fraction over 250. The constitution dates from 1887. in 1950, specializing in cosmic ray studies and nuclear physics. He 

GLARUS (Fr. Glaris ) ,  the capital of the Swiss canton of the conceived the idea for the bubble chamber while at  the University 
same name 424 mi. S.E. by rail from Ziirich, is on the left bank of of Michigan, where he taught from 1950 to 1959, when he joined 
the Linth at  the northeastern foot of the Vorder Glarnisch (7,648 the faculty of the University of California at  Berkeley. Glaser, 
f t . )  ; on the east rises the Schild (7,453 ft.) .  In  May 1861 prac- who at 34 was one of the youngest scientists ever to be awarded 
tically the whole town was destroyed by fire. Pop. (1960) 5,852, a Nobel prize, received a D.Sc. degree from Case institute in 1959. 
almost all German-speaking. GLASGOW, a city, county of a city, royal and parliamentary 

The DISTRICT OF G L A R ~ S  is said to have been converted to burgh and port, Lanarkshire, Scotland, situated on both banks of 
Christianity in the 6th century by the Irish monk, Fridolin, who the Clyde 44 mi. W,S,W. of Edinburgh and 396% mi. N,W. of 
was the founder of the Benedictine nunnery of Sackingen, on the London by road, pop. (1961) 1,054,913. Area 60.4 sq,rni, The 
Rhine between Constance and Basel, that about the 9th century valley of the Clyde is closely confined by hills, and thse city ex- 
became the owner of the district. The Habsburgs gradually drew tends far over these. The commercial centre of Glasgow, with 
to themselves the exercise of all the rights of the nuns, SO that in the majority of important public buildings, lies on the north bank 
1352 Glarus joined the Swiss confederation, and gained complete of the river, which traverses the city from east-southeast to \i7est- 
freedom after the battle of Nafels (1388). Zwingli the Reformer north~vest, and is crossed by a number of bridges. The upper- 
was priest there 1506-16 and Glarus early adopted Protestantism, most is Dalmarnock bridge, dating from 1891, and next below it is 
but there were many struggles between the two parties, and to se- Rutherglen bridge, rebuilt in 1896, superseding a structure of 1775. 
cure peace it  was arranged that, besides the common lands- Next comes King's bridge at  Ballater street. St. Andrew's sus- 
gemeinde,  each party should have its separate landsgev~eilzde pension bridge gives access to the Green to the inhabitants of 
(1623) and tribunals (1683). The slate-quarrying industry ap- Hutchesontown, a district which is approached also by Albert 
peared early in the 17th century, cotton spinning was introduced bridge, leading from the Saltmarket. Above this bridge is the 
about 1714, and cali.co printing by 1750. In  1798; in consequence tidal dam and weir. Victoria bridge (18 56) took the place of a 
of the resistance of Glarus to the French invaders, the canton was bridge erected by Bishop Rae in 1345, and demolished in 1847. 
united to other districts under the name of canton of the Linth. Then follows the Portland street suspension bridge (1853) by 
The old system of government was restored in 1814, but in 1836 which pedestrians from the south side obtain access to St. Enoch 
by the new liberal constitution one landsgemeinde only was re- square and, finally, the bridge variously known as Glasgow, 
tained. Pop. (1960) 40,118. Jamaica street, or Broomielaw bridge (1835). Toward the close 

GLAS, JOHN (1695-1773), Scottish minister, founder of the of the 19th century it was reconstructed and reopened in 1899, but 
Glasite Church, \\,as born at  Auchtermuchty, Fife, where his because of its inadequacy to cope with the constantly increasing 
father was parish minister, on Oct. 5, 1695. He became minister traffic, George \: bridge, a short distance dow~lstrearn, was opened 
of Tealing, Dundee, and in 1725, in a letter to Francis Archibald, in 1928. The Richmond park foot bridge was reconstructed in 
minister of Guthrie, Forfarshire, he repudiated the obligation of the 1950s. There are two railway bridges. 
national covenants. I n  the same year his views found expression History.-Some historians hold that the name of Glasgow 
in the formation of a society "separate from the multitude" num- comes from Gaelic words meaning "dark glen," descriptive of the 
bering nearly a hundred, and drawn from his own and neighbour- narrow ravine through which the hlolendinar flowed to the Clyde. 
ing parishes. I ts  members pledged themselves to follow Glas's But the more generally accepted version is that the word is the 
doctrine. From the scriptural doctrine of the essentially spiritual Celtic Glescku, afterward written Glesco or Glasghu, meaning 
nature of the kingdom of Christ, Glas in his public teaching drew "dear green spot" (glas, green; cu or gku, dear),,supposed to have 
the conclusions: (1)  that there is no warrant in the New Testa- been the name of the settlement that Kentigern found there when 
ment for a national church; ( 2 )  that the magistrate as such has he came to convert the Britons of Strathclyde. Kentigern or 
no function in the church; (3) that national covenants are with- Mungo ("dear one") became the patron saint of Glasgow. and 
out scriptural grounds; (4) that the true Reformation cannot be the motto-"Let Glasgom Flourish by the Preaching of the Word." 
carried out by political and secular weapons but by the word and usually shortened to "Let Glasgow Flourishn--and arms of the 
spirit of Christ only. This argument is most fully exhibited in city are identified with him. I t  is not till the 12th century, how- 
Glas's T h e  Tes t imony  o f  the  King o f  Martyrs (1729). ever, that the history of the city becomes clear. About 1178 Wil- 

Glas was summoned (1726) before his presbytery, and he was liam the Lion made the town by charter a burgh of barony, and 
in 1728 suspended from the discharge of ministerial functions, gave it a market with freedom and customs. At the battle of the 
and finally deposed in 1730. The members of his society for the Bell o' the Brae, on the site of High street, i$:allace routed the 
most part continued to adhere to him, thus constituting the first English under Percy in 1300; he was betrayed to the English in 
"Glassiten or "Glasite" church. The seat of this congregation was I305 in Robroyston. Plague ravaged the burgh in 13 jo and 30 
shortly afterward transferred to Dundee (whence Glas subse- years later; the regent Arran, in I 544. besieged the bishop's castle, 
quently removed to Edinburgh), where he officiated for some and there was a subsequent fight at the Butts (now the Gallow- 
time as an "elder." He next laboured in Perth for a few years, gate). Most of the inhabitants were opposed to Queen Mary and 
where he was joined by Robert Sandeman (see GLASITES), who many actively supported Murray in the battle of Lnngside-the 
became his son-in-law, and eventually was recognized as the leader site now occupied by the Queen's park-on May 13, 1568, in 
and principal exponent of Glas's views. Ultimately in 1730 Glas which she lost crown and kingdom. Under James VI the t o m  
returned to Dundee, where the remainder of his life was spent. became a royal burgh in 1636. with freedom of the river from the 

I n  1739 the general assembly removed the sentence of deposi- Broomielaw to the Cloch. The people made common cause with 
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the Covenanters to the end of their long struggle. 

Montrose mulcted the citizens heavily after the battle of Kilsyth 
in 1645, and three years later the provost and bailies were deposed 
for contumacy to their sovereign lord. Plague and famine 
devastated the town in 1649, and in 16j2 a conflagration laid a 
third of the burgh in ashes. Even after the restoration its suf- 
ferings were acute. I t  sTas the headquarters of the Whiggamores 
of the west and its prisons were constantly filled with rebels for 
conscience' sake. The government scourged the townsfolk with 
an army of Highlanders, whose brutality only served to strengthen 
the resistance a t  the battles of Drumclog and Bothwell Brig. The 
union was hotly resented, but marked the dawn of almost un- 
broken prosperity. By the treaty of union Scottish ports were 
placed. in respect of trade, on the same footing as English ports, 
and the situation of Glasgosv enabled it  to  acquire a full share of 
the ever-increasing Atlantic trade. 

The commerce of Glasgow was already considerable and in 
population it was now the second town in Scotland. I t  enjoyed 
a practical monopoly of the sale of raw and refined sugars, had 
the right to distil spirits from molasses free of duty, dealt largely 
in cured herring and salmon, sent hides to English tanners and 
manufactured soap and linen. I t  challenged the supremacy of 
Bristol in the tobacco trade-fetching cargoes from Virginia, 
Maryland and Carolina in its own fleet-so that by 1772 its im- 
portations of tobacco amounted to more than half of the whole 
quantity brought into the United Kingdom. The tobacco mer- 
chants built handsome mansions and the town rapidly extended 
westward. With the surplus profits new industries were created, 
which helped the city through the period of the American Revolu- 
tionary War. Most, though not all, of the manufactures in which 
Glasgow has always held a foremost place date from this period. 
I t  was in 1764 that James Watt succeeded in repairing a hitherto 
unworkable model of Thomas Newcomen's fire (steam) engine 
in his small workshop within the college precincts. Shipbuilding 
on a colossal scale and the enormous developments in the iron in- 
dustries and engineering were practically the growth of the 19th 
century. 

Glasgow was an important target for enemy air action in World 
War I1 and considerable damage was done, particularly to the 
large tenement blocks. 

Buildings.-The municipal buildings (1888) occupy the east- 
ern side of George square, the civic centre of the city, and many 
additional blocks have been built or purchased for the municipal 
staff. A sanitary department was opened in 1897, including a 
bacteriological and chemical laboratory. Added buildings, con- 
nected with the older ones by two bridges, were completed in 1923. 
Up till 1810 the town council met in a hall adjoining the old tol- 
booth. I t  then moved to the structure at  the foot of the Saltmar- 
ket, now used as courthouses, and, after two further moves, the 
present quarters were occupied. On the south side of George 
square is the head post office. 

On the west side stand the Bank of Scotland (1869) and the 
Merchants' house (1874-77), the head of which (the dean of 
guild) along the head of the Trades' house (the deacon convener of 
trades), has been ex officio member of the town council since 
1711, an arrangement devised with a view to adjusting the fre- 
quent disputes between the two guilds. The Trades' hall (1794) 
is the oldest public building in the city. The Royal exchange, a 
fine Corinthian building, is used as a public library. Argyle street, 
the busiest thoroughfare, leads to Trongate, where a few remains 
of the old town are carefully preserved. On the south side of the 
street, spanning the pavement, stands the Tron steeple, a stunted 
spire dating from 1637, all that is left of St. Mary's church, burned 
down in 1793. On the opposite side, a t  the comer of High street, 
stood the ancient tolbooth, or prison, a turreted building, five 
stories high, with a Jacobean crown tower. The only remnant of 
the structure is the tower known as the Cross, or Tolbooth, steeple. 

The old Royal infirmary, designed by.Robert Adam and opened 
in 1794, adjoining the cathedral, occupied the site of the archi- 
episcopal palace, the last portion of which was removed toward the 
close of the 18th century. I t  was rebuilt in 1912, and later ex- 
tensions demolished the block containing the ward in which Joseph 

Lister first applied his discovery of antisepsis. On the northern 
side are the buildings of the medical school attached to the institu- 
tion. 

Hutcheson's hospital, founded by George and Thomas Hutche- 
son in the 17th century for poor old men and orphan boys, and 
adorned with statues of the founders, is situated in Ingram street. 
By the increase in the value of its lands the hospital has become 
a very wealthy body and is able to  subsrdize schools apart from 
the charity. 

St.  Mztngo's Cathedral.-The cathedral stands in  the northeast 
quarter of the city 104 i t .  above the Clyde. I t  is a beautiful ex- 
ample of Early English work, impressive in its simplicity. I t s  
form is that of a Latin cross, with imperfect transepts. At the 
centre rises a fine tower, with a short octagonal spire. The choir, 
locally known as the High church, serves as one of the city 
churches, and the extreme east end of it  forms the Lady chapel. 
The chapter house, which projects from the northeastern corner, 
was built in the 15th century and has a groined roof supported 
by a pillar. The crypt beneath the choir is borne on 6 5 pillars and 
lighted by 41 windows. The sculpture of the capitals of the 
columns and bosses of the groined vaulting is exquisite and the 
whole is in excellent preservation. Strictly speaking, it is not a 
crypt, but a lower church adapted to the sloping ground of the 
right bank of the Molendinar burn. St. Mungo's well in the 
southeastern corner was considered to possess therapeutic vir- 
tues, and in the crypt a recumbent effigy, headless and handless, 
is reputed to be the tomb of Kentigern. 

I n  I I 15 an investigation was ordered by David, prince of Cum- 
bria, into the lands and churches belonging to the bishopric, and 
from the deed then drawn up it  is clear that a t  that date a cathedral 
had already been endowed. When David ascended the throne in 
1124 he gave to the see of Glasgow the lands of Partick besides 
restoring many possessions of which it  had been deprived. Joce- 
lin (d. 1199), made bishop in 1174, was the first great bishop, and 
is memorable for his efforts to replace the cathedral built in 
1136 by Bishop John Achaius, which had been destroyed by fire. 
The crypt is his work, and he began the choir, Lady chapel, and 
central tower. The new structure was sufficiently advanced to 
be dedicated in I I 97. James Beaton or Bethune ( I  5 I 7-1 603), 
the last Roman Catholic archbishop, fled to France a t  the Refor- 
mation in 1560, and took with him the treasures and records of 
the see, including the Red Book of Glasgow dating from the reign 
of Robert HI. The documents were deposited in the Scots col- 
lege in Paris, were sent a t  the outbreak of the Revolution for 
safety to St. Omer, and were never recovered. This loss explains 
the paucity of the earlier annals of the city. The  Reformers 
threatened to mutilate the cathedral, but the prompt defense of 
the craftsmen was the means of saving it. 

Excepting the cathedral, no Glasgow church possesses historical 
interest. This is due largely to the long survival of the severe 
sentiment of the Covenanters. There are several fine modern 
churches. 

A r t  Galleries, L ibra r ies  and Museums.-Glasgow mer- 
chants and manufacturers have been constant patrons of art,  and 
their liberality may have had some influence on the younger 
painters who, toward the close of the 19th century, broke away 
from tradition and, stimulated by training in the studios of Paris, 
became known as the "Glasgow school." 

I n  1944, Sir William Burrell presented the magnificent collec- 
tion of paintings, tapestries, objets d'art, etc. which bears his 
name, to be housed a t  the estate of Dougalston extending to 360 
ac. just north of Glasgow. The ar t  gallery and museum, the fin- 
est in Great Britain outside London, was opened in 1901 in Kelvin- 
grove park. Opposite is the huge Kelvin hall burned down in 
1926, but rebuilt in the following year. The Institute of Fine 
Arts, in Sauchiehall street, is mostly devoted to periodical exhibi- 
tions of modem art. There are also museums in the People's 
palace on Glasgow green and a t  Camphill. 

The faculty of procurators possesses a valuable library which 
is housed in its hall in West George street. I n  Bath street there 
is the Philosophical Society's library and the Physicians' library is 
in St. Vincent street. The Mitchell library was moved to North 
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street in 1911 and extended in 1953. It is the chief public library 
in the city. The Stirling library in Miller street has a n  extensive 
commercial reference library and is particularly rich in tracts of 
the 16th and 17th centuries. The Athenaeum in St. George's place 
is occupied by the Royal Scottish Academy of Music and the Col- 
lege of Dramatic Art. 

U n i v e r s i t y  and Schools.-The university, founded in 1450 by 
Bishop Turnbull under a bull of Pope Nicholas V, survived in its 
old quarters till f a r  into the 19th century. The paedagogium, or 
college of arts, was a t  first housed in Rottenrow, but was moved 
in 1460 to a site in High street, where Sir James Hamilton of 
Cadzow, first Lord Hamilton (d. 147g), gave it  four acres of land 
and some buildings. Queen Mary bestowed upon it  13 ac. of con- 
tiguous ground, and her son granted it  a new charter and enlarged 
the endowments. Before the Revolution its fortunes fluctuated, 
but  in the 18th century it  became very famous. By the middle 
of the 19th century, however, its surroundings had deteriorated, 
and in 1860 it  was decided to rebuild it  elsewhere. The ground 
had enormously increased in value and a railway company pur- 
chased it for £~oo,ooo. I n  1864 the university bought the Gil- 
more hill estate and adjacent property and the new buildings 
(1870) were placed on the ridge of Gilmore hill-the finest situ- 
ation in Glasgow. On the south the ground falls in a series of 
terraces toward Kelvingrove park and the Kelvin. On the west 
stand the houses of the principal and professors. The third mar- 
quess of Bute (1847-1900) gave £40,000 to provide the Bute or 
common hall, divided by a screen from the Randolph hall, named 
after another benefactor, Charles Randolph (1809-1 878). The 
library includes the collection of Sir William Hamilton, and the 
Hunterian museum, bequeathed by William Hunter (9 .v . )  the 
anatomist, is particularly rich in coins, medals, black-letter books 
and anatomical preparations. Exhibitions were founded by John 
Snell (1629-79), a native of Colmonell in Ayrshire, for the pur- 
pose of enabling students of distinction to continue their careers 
a t  Balliol college, Oxford. The governing body includes the 
chancellor, elected for life by the general council, the principal, 
also elected for life, and the lord rector, elected triennially 
by the students voting in "nations" according to their birthplace 
(Glottiana, natives of Lanarkshire; Transforthana, of Scotland 
north of the Forth; Rothseiana, of the shires of Bute, Renfrew 
and Ayr; and Londoniana, all others). There were 67 professors 
and some 6,100 students in 1952. By an act of 1889, women 
were permitted to enrol as students and to graduate. 

A faculty of engineering was instituted in 1923 and after World 
War I chairs were founded in languages and branches of chemis- 
try, law, physics, engineering, medicine and theology, besides ac- 
countancy and music. During the period 1899-1903 the buildings 
were much extended and a further large extension was opened in 
1907. I n  1927 a new range of buildings in the west quadrangle 
provided additional accommodation for teaching and in 1930 a 
union for men students was opened. A memorial chapel was 
dedicated in 1929. Among other additions have been a new ob- 
servatory, the Gardiner Institute of Medicine, a new reading room 
with accommodation for 565 readers (opened in 1939) and further 
buildings for chemistry and research into nuclear physics. Four 
halls of residence for men and one for women are under the con- 
trol of the university. 

The Royal Technical college in George street originated in the 
foundation (1796) by John Anderson (1726-96), professor of 
natural philosophy in the university, who opened a class in physics 
for  working men, provided for the instruction of artisans and 
others unable to attend the university. I t  was the first technical 
college in the United Kingdom. I n  1799 George Birkbeck (1776- 
1841) succeeded Thomas Garnett (1766-1802) and began in the 
following year those lectures on mechanics and applied science 
which, continued elsewhere, ultimately led to the foundation of 
mechanics' institutes in many towns. I n  1886 the foundation was 
amalgamated with the college of science and arts (1823), the 
successor of the mechanics' institution; the "Young" chair of 
technical chemistry; the Atkinson institution (1861) and Allan 
Glen's school (1853) being named the Glasgow and West of Scot- 
land Technical college. It received its present name in 1912 

and was affiliated with the university in 1913. The Glasgow 
schools of architecture and art are in part maintained by the col- 
lege. In 1912 Allan Glen's school was transferred to the Glasgow 
school board. 

The Anderson College of Medicine was instituted in 1799; it  
became one of the most important in the United Kingdom and in 
1886, when it  was separated from the original Anderson founda- 
tion, was placed under a separate governing body. St. Mungo's 
college, which developed from an extramural school in connection 
with the Royal infirmary, was incorporated in 1889, with faculties 
of medicine and law. Both colleges are with the veterinary col- 
lege now under the control of the university. The school of art, 
the agricultural college and the schools for the training of teach- 
ers are institutions with distinctly specialized objects. The high 
school in Elmbank is the successor of the grammar school (long 
housed in John street) which was founded in the 14th century 
as an appanage of the cathedral. Other secondary schools include 
Glasgow academy, Kelvinside academy and the girls' and boys' 
schools endowed by the Hutcheson and other educational trusts. 

Parks  a n d  Open Spaces.-Of the 52 parks and 770 minor open 
spaces and playgrounds, comprising 4,007 ac., the oldest is the 
Green (136 ac.), on the right bank of the river, adjoining a densely 
populated district. I t  once extended farther west, but a portion 
was built over a t  a time when public rights were not vigilantly 
guarded. I t  is a favourite area for popular demonstrations. The 
Kelvin flows through Kelvingrove park (87 ac.), in the west end, 
and the ground is naturally terraced, while the situation is beauti- 
fied by the adjoining Gilmore hill with the university on its sum- 
mit. The park contains the Stewart fountain erected to com- 
memorate the labours of Lord Provost Stewart and his colleagues 
in the promotion of the Loch Katrine water scheme, statues of 
Lord Lister, Lord Roberts and Carlyle, and a war memorial. 
The other parks on the right bank are, in the north, Ruchill (53 
ac.), acquired in 1891, and Springburn (77 ac.), acquired in 1892, 
and, in the east, Alexandra park (984 ac.), in which is laid down a 
nine-hole golf course, and Tollcross (834 ac.), acquired in 1897. 
Victoria park (654 ac.), a t  Whiteinch, contains a remarkable grove 
of fossilized trees. 

On the left bank Queen's park (148 ac.), occupying a command- 
ing site, was considerably enlarged in 1894 by the enclosure of 
the grounds of Camphill. The other southern parks are R i c k  
mond (44 ac.), acquired in 1898, Maxwell (21 ac.), which was 
taken over on the annexation of Pollokshields in 1891; Bella- 
houston (172 ac.), acquired in 1895; and Cathkin Braes (724 ac.), 
presented to the city in 1886 by James Dick, a manufacturer, 
containing "Queen Mary's stone," a point which commands a 
view of the lower valley of the Clyde. I n  the northwestern dis- 
trict of the town 40 ac. between Great Western road and the Kel- 
vin are devoted to the royal botanic gardens. Other acquisitions 
include 200  ac. of the Balloch castle estate (Loch Lomond park), 
the Rouken Glen (288 ac.), Linn (206 ac.), Newlands and Glen- 
conner (14 ac. each), Dawsholm (79 ac.), Knightswood (148 ac.) 
and King's (68 ac.) parks. The corporation owns, besides, the 
Ardgoil estate of 14,740 ac. 

Government.-By the Local Government (Scotland) act, 
1889, the city was placed entirely in the county of Lanark, the dis- 
tricts then transferred having previously belonged to the shires of 
Dunbarton and Renfrew. In  1891 the boundaries were enlarged 
to include six suburban burghs and a number of suburban districts, 
the area being increased from 9.5 sq.mi. to 18.5 sq.mi. In  1912 
Govan, Partick, Pollokshaws and several suburban districts were 
included in the city, making the total area 29.9 sq.mi. Further 
extensions were made in 1925, when parts of Renfrewshire, Dun- 
bartonshire and Lanarkshire, including the Yoker district, were 
added, raising the area to 44.8 sq.mi. Extensions in I931 and 
1937 brought Glasgow to an area of 62.1 sq.mi. In  1893 the mu- 
nicipal burgh was constituted a county. Glasgow is governed by 
a corporation consisting of 113 members, including 2 0  bailies 
and the lord provost. 

As a county Glasgow has a lieutenancy (successive lords pro- 
vost holding the office) and a court of quarter sessions, which 
is the appeal court from the magistrates sitting a s  licensing au- 
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thority. I n  1859 water was conveyed by aqueducts and tunnels 
from Loch Katrine to the reservoir a t  Mugdock, a distance of 27 
mi., whence after filtration it was distributed by pipes to Glasgow. 
I n  1914 works were completed to raise Loch Katrine 5 ft. and to 
connect with it  by tunnel Loch Arklet (455 ft. above the sea), with 
storage for 2,050,000,000 gal. The two lakes together pos- 
sess a capacity of ~z,ooo,ooo,ooo gal. The entire works between 
the lake and the city mere duplicated over a distance of 324 mi., 
and an additional reservoir, holding 694,000,000 gal., was con- 
structed and a dam built 14 mi. west of the lower end of Loch 
Arklet, designed to create a sheet of water 2 4  mi. long and to in- 
crease the water supply of the city by ~o,ooo,ooo gal. a day. In  
1919 power was given to raise Loch Katrine a further 5 ft., mak- 
ing 17 ft. that could be drawn upon. This work was finished in 
1926 and provides storage equivalent to six months' supply to the 
city a t  70,000,ooo gal. a day. The water committee supplies hy- 
draulic power to manufacturers and merchants. Huge gas works 
opened a t  Govan in 1921 and a large electric generating station a t  
Dalmarnock bridge in 1920, are now vested in national boards. 
A large refuse electric power works was opened at Govan in 1929. 

By lapse of time and congestion of population, certain quarters 
of the city, in old Glasgow especially, were slums and rookeries 
of the worst description. The municipality obtained parliamen- 
tary powers in 1866 to condemn for purchase overcrowded dis- 
tricts, to borrow money and levy rates. The work was carried 
out, and when the act expired in 1881 whole localities had been 
recreated. Under the amending act of 1881 the corporation be- 
gan in 1888 to build tenement houses and lodging houses. The 
powers of the improvement trustees were practically exhausted 
in 1896, when i t  appeared that the funds showed a deficiency of 
£423,050. Assessment of ratepayers for the purposes of the trust 
had yielded fgg3,ooo, and it  was estimated that these operations 
had cost the citizens £24,000 a year. I n  1897 an act was obtained 
for dealing in similar fashion with insanitary and congested areas 
in the centre of the city, and on the south side of the river. The 
drainage system was entirely remodelled, the area being divided 
into three sections, each distinct, with separate works for the 
disposal of its own sewage. Housing conditions and unemploy- 
ment were again very bad after World War I ,  and led to a "rent 
strike." Under the various Housing (Scotland) acts, 89,571 
houses were completed by March 1953, but overcrowding con- 
tinued to be as great a problem as slum clearance. In May 1930 
the corporation, unier  the Local Government (Scotland) act, 
1929, became the local education authority. 

Throughout the 19th century the population grew prodigiously. 
Only 77,385 in 1801, it  was nearly doubled in 2 0  years, being 
147,043 in 182;, already outstripping Edinburgh. In  1901 it  stood 
a t  761,709, in 1931 at  1,088,461 and in 1951 at  1,089,555. Since 
1918 Glasgow has returned I j members to parliament, one each 
for Bridgeton, Camlachie, Cathcart, Central, Gorbals, Govan, 
Hillhead, Kelvingrove, Maryhill, Pollok, Scotstoun, Shettleston, 
Springburn, Tradeston and Woodside. 

Communications,-One railway terminus is situated in Queen 
street, and consists of a high-level station (main line) and a low- 
level station for Balloch, etc., used in connection with the city 
and district line, largely underground, serving the northern side 
of the town. The central station terminus for Carlisle, Edinburgh, 
etc., in Gordon street, comprises a high-level station for the Cath- 
cart Circle railway and a low-level station for Balloch, and for 
the connection between Maryhill and Rutherglen, which is mostly 
underground. Both the underground lines communicate with 
certain branches of the main line, either directly or by change of 
carriage. The older terminus in Buchanan street now takes the 
northern and eastern trafic and the station in St. Enoch square 
serves the southwest of Scotland and Carlisle. The Glasgow sub- 
way-6: mi. long, worked in two tunnels and passing below the 
Clyde twice-was opened in 1896 as a cable line. I t  was bought 
in 1923 by the corporation and was converted to electric traction, 
the new system being inaugurated in 1935. 

There are a t  certain points free steam ferryboats or floating 
bridges for  conveying vehicles across the harbour. The corpora- 
tion has obtained powers to construct twin tunnels under the river 

a t  Whiteinch. Steamers, carrying both goods and passengers, 
constantly leave the Broomielaw quay for the piers and ports on 
the river and firth, and the islands and sea lochs of Argyllshire. 

The Port.-The Clyde navigation trustees are responsible for 
18 mi. of the River Clyde, from Port Glasgow to Glasgow. The  
harbour occupies 368 ac. of water space. For the most part i t  is 
lint 1 by quays and wharves, which have a total length of just 
over 12 mi., and from the harbour to the sea vessels drawing 26 
ft. can go up or down on one tide. I n  the middle of the  18th cen- 
tury the river was fordable on foot a t  Dumbuck 12 mi. below 
Glasgow and 14 mi. S.E. of Dumbarton. The earliest shipping 
port of Glasgow was Irvine in Ayrshire, but lighterage was tedious 
and land carriage costly, and in 1658 the civic authorities en- 
deavoured to purchase a site for a spacious harbour a t  Dumbarton. 
Being thwarted by the magistrates of that burgh, however, in  
1662 they secured 13 ac. on the southern bank a t  a spot some 2 mi. 
above Greenock, which became known as Port  Glasgow, where 
they built harbours and the first graving dock in Scotland. Sixteen 
years later the Broomielaw quay was built, but  i t  was not until 
the tobacco merchants appreciated the necessity of bringing their 
wares into the heart of the city that serious consideration was 
paid to schemes for deepening the waterway. 

In  1768 John Golborne advised the narrowing of the river and 
the increasing of the scour. By the building of numerous jetties, 
the constant use of steam dredgers and the blasting of rock, the  
channel was gradually deepened and much land reclaimed. By 
1900 it  had a minimum depth of 2 2  ft., and, as  already indicated, 
the largest vessels make the open sea in one tide, whereas in 1840 
it took ships drawing only 15 ft. two and even three tides t o  reach 
the sea. From 1812 to 1820 Henry Bell's "Comet," 30 tons, driven 
by an engine of 3 hor'sepower, plied between Glasgow and 
Greenock, until she was wrecked, being the first steamer t o  run 
regularly on any river in  the old world. When the  quays and 
wharves ceased to be able to accommodate the growing traffic, 
the construction of docks became imperative. I n  1867 Kingston 
dock on the south side, of 43 ac., was opened but soon proved in- 
adequate, and in 1877 Queen's dock (two basins) a t  Stobcross on 
the north side, of 333 ac., was opened. I n  1897 Prince's dock 
(three basins) on the opposite side, of 3 j ac., was opened, fully 
equipped with hydraulic and steam cranes and all the other latest 
appliances. The Rothesay dock (203 ac.) a t  Clydebank, opened 
in 1907, and the wharf a t  Renfrew, are included in the har- 
bour. 

The railway has access to the harbour for goods and minerals 
a t  Terminus quay to the west of Kingston dock, and a mineral 
dock has been constructed by the trust a t  Clydebank, about 34 
mi. below the harbour. The King George V dock a t  Shieldhall, 
which added another 2 0  ac. of water space and over a mile of 
quays to  the harbour, was opened in 1931. I t  is connected by rail- 
way lines and a road joining the new trunk road of the Glasgow 
corporation scheme. There are also five graving docks, the Par- 
tick dry dock, and two patent slips. The shipping attains to colos- 
sal proportions. The imports consist chiefly of grain and flour, 
leather, tobacco, timber, oil, iron ore, bacon and other foodstuffs; 
and the exports principally of cotton, jute and linen goods, yarn, 
coal, machinery and spirits. 

Industries.-Natural causes, such as  proximity to  the richest 
field of coal and ironstone in Scotland and the vicinity of hill 
streams of pure water, account for much of the great development 
of trade in  Glasgow. I t  was in  textiles that the city showed its 
earliest predominance, which, however, was not maintained, 
though several cotton mills are still worked. The leading feature 
in the trade has always been in the manufacture of light materials. 
Thread is made on a considerable scale. Carpets are woven and 
some factories are exclusively devoted to the making of lace cur- 
tains. The allied industries of bleaching, printing and dyeing 
have prospered. The use of chlorine in bleaching was first in- 
troduced in Great Britain at  Glasgow in 1787, on the suggestion 
of James Watt,  whose father-in-law was a bleacher; and it  was 
a Glasgow bleacher, Charles Tennant, who first discovered and 
made bleaching powder (chloride of lime). Turkey red dyeing 
was begun a t  Glasgow by David Dale and George Macintosh, and 
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the  colour was long known locally as Dale's red. A large quan- 
tity of gray cloth continues to  be sent from Lancashire and other 
mills to  be bleached and printed in Scottish works. These indus- 
tries gave a powerful impetus to  the manufacture of chemicals, 
and the works a t  St. Rollox developed rapidly. 

There are several breweries and distilleries and Glasgow is the 
centre of the whisky blending, bottling and casing industry. Many 
miscellaneous industries are carried on such as the making of glass, 
paper, clothing, confectionery, cabinets, biscuits, boots and shoes, 
pottery and rubber goods. Since the days of the brothers Robert 
Foulis ( I  705-76) and Andrew Foulis ( I  7 I 2-75), printing, both 
letterpress and colour, has been identified with Glasgow, though 
less than with Edinburgh. The discovery of the value of black- 
band ironstone, till then regarded as useless "wild coal," by David 
Mushet ( I  772-1847), and Neilson's invention of the hot-air blast 
threw the control of the Scottish iron trade into the hands of Glas- 
gow ironmasters; the furnaces themselves were mostly erected in 
Lanarkshire and Ayrshire. The expansion of the industry was 
such that in 1859 one-third of the total output in the United King- 
dom was Scottish. Mild steel is manufactured and some crucible 
cast steel is made. In  addition to  brass foundries there are works 
for  extraction of copper and smelting of lead and zinc. Locomo- 
tive engines are built, all kinds of builder's ironwork is forged, 
and the sewing machine factories in the neighbourhood are im- 
portant. Boilermaking and marine engine works, in many cases 
being directly connected with the shipbuilding yards, are numer- 
ous. 

Shipbuilding, indeed, is the greatest of the industries of Glas- 
gow. Excepting a trifling proportion of wooden ships, the Clyde- 
built vessels are made of steel, the trade having owed its immense 
expansion to prompt adoption of this material. Every variety of 
craf t  is turned out, from battleships and great liners to  dredging 
plant and hopper barges. I n  the 20th century many new indus- 
tries were established, among them the manufacture of motor 
trailers, welding machinery, electrodes, electric lamps and bat- 
teries, electric household appliances, silk and synthetic fibre gar- 
ments, seamless containers, etc. The Great British Empire ex- 
hibition of 1938 was held from May to October in Bellahouston 
park. 

BIBLIOGRAPHY.-J. White, Foundations o f  Glasgow (Glasgow, 1934) ; 
A. MacGill, Glasgow, its Rise and Progress (Edinburgh, 1935) ; C. A. 
Oakley, The Second City (Glasgow, 1946) ; Handbook of the Brit. Assn. 
for the  Advancelnent.of Science (Glasgow, 1928). 

GLASITES, a Christian sect, founded in Scotland by John 
Glas (q.v.). It spread into England and America, but is now 
practically extinct. The name Glasites or Glassites was generally 
used in Scotland; in England and America the name Sandeman- 
ians was more common. Glas dissented from the Westminster 
Confession only in his views as to  the spiritual nature of the 
church and the functions of the civil magistrate. But his son-in- 
law Robert Sandeman added a distinctive doctrine as to the 
nature of faith whic4 is thus stated on his tombstone: "That the 
bare death of Jesus Christ without a thought or deed on the part 
of man is sufficient to  present the chief of sinners spotless before 
God." I n  their practice the Glasite churches aimed a t  a strict con- 
formity with the primitive type of Christianity as understood by 
them. Each congregation had a plurality of elders, pastors or 
bishops, who were chosen according to what were believed to be 
the instructions of Paul, without regard to  previous education or 
present occupation, and who enjoy a perfect equality in office. I n  
all the action of the church unanimity was considered to be neces- 
sary;  if any member differed in opinion from the rest, he must 
either surrender his judgment to  that of the church, or be shut out 
from its communion. The Lord's Supper was observed weekly; 
and between forenoon and afternoon service every Sunday a love 
feast was held a t  which every member was required to  be present. 
Mutual exhortation was practised at  all the meetings for divine 
service, when any member who had the gift of speech (XCp~apa) 
was allowed to speak. The practice of washing one another's feet 
was a t  one time observed; and i t  was for a long time customary 
for  each brother and sister to  receive new members, on admission, 
with a holy kiss. The lot was regarded as sacred; the accumula- 
tion of wealth they held to  be unscriptural and improper, and each 

member considered his property as liable to  be called upon at 
any time to meet the wants of the poor and the necessities of the 
church. Churches of this order were founded in Paisley, Glasgow, 
Edinburgh, Leith, Arbroath, Montrose, Aberdeen, Dunkeld, Cupar, 
Galashiels, Liverpool and London, where Michael Faraday was 
long an elder. Their exclusiveness in practice, neglect of education 
for the ministry, and the antinomian tendency of their doctrine 
contributed to their dissolution. Many Glasites joined the general 
body of Scottish Congregationalists, and the sect may now be con- 
sidered extinct. The last of the Sandemanian churches in America 
ceased to exist in 1890. 

See James Ross, History of Congregational Independency in Scot- 
land (Glasgow, 1900). ( D .  M.) 

GLASS, CARTER (1858-1g46), Americanpolitician, was born 
a t  Lynchburg, Va., on Jan. 4, 1858. H e  received h k  education in 
the Lynchburg schools and learned the printer's trade, which he 
followed for several years, eventually becoming proprietor of the 
Lynchburg Daily News and Daily Advance. He was elected to  
the Virginia State Senate for two terms (1899-1903) and was a 
member of the Constitutional Convention in 1901. H e  was elected 
in 1902 to the national House of Representatives, and thereafter 
was continuously re-elected until his resignation in 1918. As 
chairman of the House banking committee he was active in fram- 
ing and passing the Federal Reserve Bank law. I n  1918 he entered 
President Wilson's cabinet as secretary of the Treasury. Under 
his guidance the fifth Liberty Loan was floated in April, 1919. I n  
Nov. 1919 he resigned after his appointment to the U.S. Senate, 
where he remained by election until his death, on May 29, 1946. 

GLASS. The attributes of a glass are transparency, uniform- 
ity of properties at  all points in its substance, hardness, brittle- 
ness and conchoidal or shell-like markings on fractured areas. 
Until the 20th century a glass was always regarded as a transparent 
product resulting from the fusion of mineral substances. In  1903 
Gustav Tammann defined a glass as a supercooled liquid, thus in- 
cluding as glasses many organic substances, such as glycerol. bet01 
and sugar, which after being melted could be cooled to yield clear, 
rigid products. Further, some of the high polymer organic sub- 
stances, described in England as plastics (e.g., pollopas, polysty- 
rene, etc.), possess transparency and uniformity of properties 
and have been moulded into lenses and other transparent objects. 
They have been described, especially in continental Europe, as 
organic or polymeric glasses. 

The definition accepted in the United States, however (Ameri- 
can Society for Testing Materials), recognizes as glasses only 
those of inorganic origin. While for scientific classification it 
must be insisted that many organic substances can be converted 
into glasses, for purposes of description in this article it is con- 
venient to accept the limitation in this American definition, of 
which the following is a slight variant: 

Glass is an inorganic product of fusion, which has cooled to a rigid 
condition without crystallizing. Masses or bodies of glass may be 
colourless or may be made coloured, translucent or opaque by the 
presence of dissolved material or of amorphous or crystalline substances 
in suspension. 

The inorganic substances convertible into glasses by fusion 
and cooling include single elements, such as selenium, and the 
oxygen, sulphur. selenium and tellurium compounds of silicon, 
boron, phosphorus. germanium, arsenic, antimony and bismuth. 
Nitrates, sulphates and fluorides can also form glasses. These 
glass-forming substances, within certain limits of composition, 
also bestow glass-forming characteristics on their compounds ~ i i t h  
the oxides of sodium, potassium, lithium, calcium, magnesium, 
lead, barium, zinc, aluminum, iron, cobalt, nickel. copper, man- 
ganese, etc. The most frequently used glass-forming substances 
are the oxides of silicon, boron and phosphorus. that of silicon 
dominating all others. The production of fused silica glass (from 
rock crystal or quartz sand) has for many years been a large-scale 
industry. 

In 1932 the terms "glass network former" and "glass network 
modifier" were introduced by W. H. Zachariasen, the first to 
designate those compounds (in particular the oxides of silicon, 
boron, etc.) which favour the production of a glass, the latter to 
define the function exercised by the oxide of the metallic elements. 
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According to his views, confirmed experimentally by B. E. War- 
ren (1934)) both crystals and glass have a three-dimensional net- 
work structure built from a certain group of atoms constituting a 
repeatable unit in the network. In  crystalline silica and the sili- 
cates the unit is comprised of an atom of silicon linked to four 
oxygen atoms so spaced as to conform to the shape of a tetra- 
hedron. I t  is assumed that in silica-containing glasses this same 
unit controls the formation of the network; but whereas in crystals 
the cells in the network produced from these units are repeatable 
and symmetrical, in glasses they are random. nonrepeating and 
nonsymmetrical. (See CRYSTALLOGRAPHY.) The elements from 
the basic oxides (sodium, potassium. calcium, barium. etc.) are 
regarded as occupying a position within the cell and to have a 
greater freedom of movement. (For a fuller exposition see, for 
example. J. E. Stanworth's Physical Properties of Glass, Oxford, 
1950.1 

Most commercial glasses contain at  least three major constitu- 
ents, some six or more, comprised of one or more of the glass- 
forming oxides (silica. boric oxide, etc.) together with one or more 
of the oxides of the metallic elements (sodium. potassium. cal- 
cium, etc., as above); and edch constituent has its own specific 
function to discharge in modifying the ease of melting and the 
physical properties of the glasses. (For typical compositions 
used for different purposes see Properties, Manufacture and Uses, 
below.) 

A large proportion of the known chemical elements have been 
embodied as constituents in glasses, bestowing on them the most 
diverse range of colour and physical properties-optical, elec- 
trical, heat and radiation transmitting, mechanical and chemical- 
so that commercial glasses can now be produced for the most di- 
verse of purposes. The density can be varied between fourfold 
and fivefold; the thermal expansion thirtyfold; and the electr~cal 
resistance ten thousand millionfold. The variety and number of 
commercial glasses of different compositions and properties is very 
great. Of the highest-quality optical glasses alone some makers 
produce more than I O O  varieties. But limitations on the range of 
commercial glasses are imposed by physicochemical and economic 
conditions. For example, although from the three most commonly 
used constituents alone, silica (sand), soda and lime, a very large 
number of glasses could be prepared by varying the proportions, 
certain of them cannot be cooled under manufacturing conditions 
without the deposition of crystals of one component or of com- 
pounds produced on fusion-SiO, as tridpmite, CaSi03 as wol- 
lastonite and Na20.3Ca0.6Si02 as devitrite. This phenomenon 
of devitrification still has to be guarded against in the chambers 
from which sheet glass is drawn at  about I.OOO" C. Optical 
glass compositions are also limited by devitrification because of 
the slow rate of cooling given. The other physicochemical condi- 
tion is that not all compositions yield glasses sufficiently resistant 
to weathering or chemical attack. On the economic side it is 
obvious that the more expensive lead oxide and potash, which 
increase refraction and brilliance, will be reserved for the spe- 
cial objects for which adequate prices can be expected. Sheet 
glass, plate glass, bottles and jars and much common domestic 
ware are made from sand, soda and lime because of their cheap- 
ness. The use of continuous automatic glassmaking machines 
also tends to a standardization of compositions employed. 

The shaping of glass drawn from the furnace in the fluid condi- 
tion at  ~ , o o o ~ - ~ , a o o "  C. depends on its continuous increase of 
viscosity in cooling from the highest melting temperatures 
(1,3oo~-1.600~ C. ) down to the rigid state already reached at  
450'-650" C., according to the glass. Glassmaking is therefore 
unique in that it consists not only in the production of the glass 
itself but also in its conversion directly from the furnace into the 
fully shaped articles, whereas metals, because they have a sharp 
freezing point, must first be poured and converted into ingots. 

Except for the introduction at  St. Gobain in France in the last 
decade of the 17th century of a new invention for rolling large 
plates of glass, the processes for shaping glass remained much the 
same in principle from the early Christian era (see History, be- 
low) until nearly the end of the 19th century, when the develop- 
ment of machines. a t  first semiautomatic, began in England and 

in the United States. I n  the 20th century epoch-making advances 
took place. especially in the U.S. but also in Belgium and England, 
in the invention of fully automatic machinery for shaping glass- 
lvare required in great numbers or quantities. At least 95% of 
the total weight of glass manufactured in the U.S., Great Britain 
and several other countries is by automatic machinery. The 
Corning ribbon machine can make more than ~,ooo,ooo electric 
light bulbs a day. 

As just before the opening of the Christian era when the blow- 
pipe came into use, so with the development of glassmaking ma- 
chines, the output of glassware increased enormously and the 
uniformity and general quality of the articles greatly improved. 
Modern glassmaking has become largely a branch of engineering. 
In consequence, the glass industry, no longer dependent on skilled 
glass blowers for utilitarian glass. so spread after 191 j that by 
1954 there were few countries outside the arctic and antarctic 
where it had not been established. Both the importance of the 
industry and its great expansion during the 20th century are 
illustrated by the data shown in Table I for the three largest pro- 
ducing countries (U.S.S.R. unknown). 

TABLE I.-Glass Production, 1900 and 1950 

1 I IQOO I 1950 I 
I Country 1 popu,ation I P r $ ~ ~ ~ ~  / Popu,ation I Production / 

(tons) 

United States . . . 76,000,ow ~,ooo,ooo ~ ~ z , o o o , o o o  5,460,000 
Great Britain . . . ( 38,om.ow ( O , O O  io,ooO.oOO ( I,.io,000 I 
West Germany . . , 3g,ooo,ooo 400,000 48,000,ooo 800,ooo 

The great advances made were rendered possible by clever 
inventors backed up by systematic scientific research and control. 
The first university department for research and teaching in glass 
technology was established in 1915 at  Sheffield, Eng , and the first 
Society of Glass Technology, in 1916, also in Sheffield. Similar 
institutions soon followed in the U.S., then in 1922-23 in Germany 
and later in several other countries. In  glass as a decorative 
material. notable advances were made after 1920 in purity, range 
of colouring, form and decorative surface treatment. These ad- 
vances were pioneered mainly by individual glassworks or by 
individual artists; but to the old established schools for training 
in glass craftsmanship at  Zwiesel in Bavaria and a t  Steinschonau 
(Kamenicky Senov) and Haida (Novy Bor) in Czechoslovakia 
there were added another at Zelezny Brod in Czechoslovakia, one 
at  Rheinbach in Germany and three in Great Britain (London, 
Edinburgh and Stourbridge). There is an International Commis- 
sion on Glass which maintains contact with all institutions en- 
gaged in promoting the study of glass in all its aspects. 

For a readable and accurate general account of glass and glass- 
making the reader may be referred to Glass, The Miracle Maker, 
by C. J. Phillips, and ed. (New York, 1948). (W. E. S. T.) 

PROPERTIES, MANUFACTURE A N D  USES 

The simplest glass and one with excellent properties in most 
respects is fused silica ( 5 0 , ) .  By fusing silica with alkali (soda) 
a glass is obtained at a much lower temperature and therefore 
more cheaply, but it  is not resistant to the weather. Indeed, one 
range of such alkali-silica glasses constitutes the commercial water 
glass or sodium silicate. Additions of a suitable amount of one 
or more further constituents (e.g., lead oxide or lime) gives much- 
improved chemical stability while maintaining the relatively low 
temperature of glass formation and so results in commercially 
usable glasses. The alkali-lead oxide-silica glasses are used for  
producing best-quality cut crystal ware, while the alkali-lime- 
silica type, modified often by the introduction also of a little mag- 
nesia and alumina, is used for the commoner glasses such as con- 
tainers, flat glass and cheap domestic glassware. Where 
considerable resistance to thermal shock and great chemical re- 
sistance is needed, as in cooking ware and chemical apparatus, 
a borosilicate glass is used in which the alkali content is largely 
replaced by boric oxide. Of these glasses the Pyrex brand is most 
widely known (W. C. Taylor, United States patent 1,192,474). 

For special optical purposes the silica may be wholly or largely 



GLASS 
TABLE 11.-Percentage Compositions of Typicel Commercial Glasses 

- 

Silica . 
~oric,oxide . ' . . 
Alumina . . .  
Iron oxide . . 
Lime . . . .  
Magnesia . . .  
Zinc oxide . , . 
Lead oxide . . .  

. . . .  Soda 
Potassia. . 

replaced by boric oxide (borate glasses) or phosphoric oxide 
(phosphate glasses). Many of these are deficient in chemical 
stability and can be used only in protected positions. The range 
of these was extended after 1939 by the use of rare-earth oxides 
(e.g., U.S. patent 2,150,694). One phosphate glass (British patent 
585,257 of Feb. 3 ,  1947) has remarkable resistance to hydrofluoric 
acid solution, which rapidly attacks all ordinary glasses. 

Table I1 sets out a number of typical glass compositions. To 
these may here be added that of glass fibres used for electrical 
insulating braids and the like. The great surface area per unit 
weight possessed by such fibres makes the chemical attack by 
moisture or acids proportionately far greater than that suffered 
by the same glass in lump or vessel form. For insulating fibre 
the very durable glass of percentage composition (approximately) 
SiO, 54, B2O3 10, A1203 14, CaO 17, MgO 4 is used. (See Glass 
Fibres, below.) 

Cheap 
tumbler 

and electric 
lamp bulb 
- 

70.1 
0.7 

} 2.6 

5.4 
3.6 

16.8 
0.3 . . 

. . 

. . 

Silica . . . .  
Boric oxide . . 
Alumina . . .  
Iron oxide . 
Lime . . .  
Magnesia . .  
Zinc oxide . . 
Lead oxide . . 
Soda . .  
Potassia , 

Arsenicoxide: . 

PROPERTIES 

Tubing 

For electric 
lamp stem 
assembly 

56.6 
0.2 
0.8 
0.05 
. . 
. . 
. . 

30.2 

5.1 
7.2 

Since chemical and physical 
properties are controlled largely 
by composition, it  follows that 
these also can be varied over a 
wide range. Indeed it  has been 
claimed that in the making of 
glass-to-metal seals, when the 
expansion characteristics of glass 
and metal must be matched quite 
closely, it  is easier for the glass 
manufacturer to adjust his glass 

Dark blue 

- 
71-72 

1.1 
0.1 

11.5-12.5 
1.1 

11.5-12 
0.3-0.8 

. . 

0.1-0.3 
. . 

*Average of numerous compositions from survey of trends over several years. tWith carbom and sulphur added to the batch. 
$Also Pyrex brand glass. $ ~ r a c t i c a [ l ~  English lead crystal glass for tableware. 1IU.S. patent 2,3g2,314; with in addition calcium 

fluorlde or baryta not more than 3%. TBritish patents 447,460; 447,585; 447,593; 479,173. All of June 30, 1936.  approximate com- 
position from batch formula. 

to match a given alloy than for 
the alloy maker to produce his al- 
loy to match a given glass. In 
the case of such an ancient craft 
as glassmaking, trial and error 
has resulted over the centuries in 
the development of certain glass 
compositions which are particu- 
larly suited to certain processes 
(e.g., lead crystal glass for 
lengthy hand forming opera- 
tions), but the introduction of 
mechanical methods of forming 
and the need for glasses for elec- 
trical and other special purposes 
resulted in demands that could 
scarcely have been met without 
the systematic research on the 
effect of composition on glass 
properties that has been carried 
out in the 20th century. 

Properties that are particularly 
important are the following: 

Chemical durability, or re- 
sistance to attack by weather or 
by any solid, liquid or gaseous 
substances which the glass vessel 
may contain. In a very broad 
sense the alkali content of the 
glass controls this property, high 
alkali imparting poor durability. 
This is not, however, the only 
factor. Boric oxide, alumina, 
zinc oxide and zirconia all help to 
give increased durability in cer- 
tain circumstances. Table I11 
indicates the relative effects of 
some oxides on the attack of 
water on various simple three- 
component glasses of the same 
general type. The order of at- 
tack varies with the nature of the 

Dark green 

- 
67.2 

2.4 
8.1 
1.5 

14.8 
1.0 
2.5 

0.5-0.8 

Plate glass 

- 

Glass type 

Container glass 

Soda for 
lamp 

workIng 

70.0 
0.6 

} 2,5 

5.3 
3.5 

. . 
17.2 
0.2 

Tableware 

reagent and the temperature as 
well as the composition of the glass. Since the weathering and 
chemical corrosion of commercial glasses are usually extremely 
slight and noticeable only after a considerable time interval, the 
methods of testing durability exaggerate the severity of the condi- 
tions either by reducing the glass to the form of small grains of 
controlled size, thus greatly increasing the surface exposed to at- 
tack, or by raising the temperature; or both methods may be 
united in one test. Table IV shows the percentage losses sustained 
by various types of glass in the form of grains of 20-30 mesh when 
heated for one hour in boiling water or the reagents indicated. 

In view of the effect on solutions for injections, etc., of small 
amounts of alkaIi dissolved out of the containers (ampoules), it 
is of paramount importance that such articles be made of really 
durable glass. The same applies to containers for blood storage. 

Viscosity and, particularly, the rate at which viscosity changes 
with temperature, has an important effect on the forming of glass 

British 
- 
72-74.5 

0-0.2 

10.4-1.5 

'8.8-9.4 
trace-0.4 
14.1-15.5 

0--0.2 
. . 

Lead 
crystal 

&ep1;'&) 

See 
Clini- 
cal 
thmmo- 
meter 
bulb 
glass, 
this 
table 
above 

TABLE 111.-Action of Boiling Water i n  Three Component Glasses of General Type 
6 SiOa ( 2 - X )  NaeO x RO (or RsOs or R O E )  

Silica , . 
Boric oxide . , 

Alumina 
iron oxide ) ,  , 

Lime . , . 
Magnesia . . 
Soda . 
Potassia 
Manganese dxide' 

Cobalt oxide . 
Chromium oxide 

Flat glass 
window glass 

Chemical and heat-resisting glass 

Colburn 
type c2c$o - 

72.1* 
0.2 

} 1.9 

8.4 
2.0 

14.4 
0.4 

(Fluor- 
ine= 

0.2) 

Ampoule 

Special illuminating glasses 

Lime 
(pot- 

melted) 

71-73 
0-1.5 
c-I 

app. 0.03 
5-8.5 
0-3.5 . . 

. . 
14-18 

0-2 

0-0.2 

Fourcault 
type 

71.7 

0 
9.7 
4.3 

13.0 . . . . 

. . 

Gauge 
glass 

71-77t 
7-12 
3-9 
0.1 

0.2-0.5 
0-1.5 
0-5 

. . 
1.2-5.1 
0.8-5.2 

C010ur- 
less 

67.2 
5.0 
3.7 
0.07 
6.5 
0.1 

. . 

. . 
10.85 

6.0 

"Top 
of 

stove"7 

57.5 
5.7 

I :  
6.5 
9.2 . . 
;:I . . 

Ma- 
chine- 
made 

See 
Cheap 
tumbler 
and 
electric 
lamp 
bulb 
glasses, 
this 
table 
above 

Mo1s.oxide 
per IOO 

mol. silica 

P 
4 
6 
8 

10 
I4 
18 

Amber 1 Amber 

Amber 
(Fiolax) 

pppp---- 

69.4 
3.4 
1.8 
2.3 
9.2 
2.2 

(Manganese 
oxide 3.1) 

8.2 

Monax 

76.7 
11.1 

} 2.7 { 
0.4 

1.4 . . 
4.8 
I . .  

Projec- 
tor 

lamp 

75.0 
18.2 
1.0 
0.1 
0.3 . . 
. . 
3.4 
1.9 

Sodium- 

- 
70.5t . . 

} 2.1 

8.9 
1.4 

16.0 
0.6 . . 

71-72.5 

1-2 

7-9 
2.5-4.5 

14.5-1j.5 
0.2-0.8 

. . 

. . 

. . 

clinical 
thermo- 

meter bulb 

55.78 

0.2 
0.02 
0.2 

. . 
31.4 

0.1 
12.0 

----------- 
80.1 
12.0 

0.2 

j : g  
0.3 
0.3 

z;~,"," 
IOO 
. . 
.. 
. . 
. .  .. 
. . 
. . . . 
. . 
. .  

VapoUr 

&%:) 

58.7 
3.0 

: 
5.9 
8.4 . . 
;:I 
0.2 

Percentage loss in weight, and NarO (soda) extracted 

- 
67.8 

"I 
2.3 
8.6 
1.3 

13.9 
0.4 
3.8 

. . . . 

72.2 

} 0.14 
112 

2.1 

13.7 . . 

. . 

Vycor 
(Ameri- 

can) 

96.3 
2.9 

} 0.4 
. . . . . . . . 
0.02 
0.02 

0.005 

vapour 
lamp 

21.50 
40 
22  

10 
. . 

615 . . 

t ~ ~ ~ , " ~ c o  

67-67.511 
10-20 
5-10 . . . . 
. . 
. . 

(Lithia 
below?) 

o--below$ 
below/l 

se:Fg 
tungsten 

77.0 
15.4 

} 1.1 

0.4 . . . . 
. . 
4.6 
1.9 

CaO ZrOn 

Loss 

23.0 
2.4 
0.9 
0.5 
0.3 
0.21 
0.17 

Loss 

2.6 
0.6 
0.2 . .  
. .  

. . . . .  

NazO 

8.2 
2.3 
1.0 
0.5 
0.25 
0.05 
0.02 

BaO 

NazO 

1.8 
6.4 
0.2 

. . 

Loss 

43.7 
13.0 
3.0 
0.8 
0.4 
0.34 . . 

NalO 

17.6 
5.5 
1.9 
0.7 
0.2 
0.06 

All01 ZnO 

Loss 

. . 
0.7 
0.4 
0.2 
0.17 
.. . . 

PbO 

Loss 

10.8 
1.3 
0.4 
0.2 
0.16 
0.10 
. . 

NalO 

0:6 
0.2 
0.1 
0.03 

Loss 

f7.o 
2.0 

0.7 
0.4 
0.3 . . 
. . 

MgO 

KarO 

7.2 
1.6 
0.3 
0.2 
0.1 
0.04 . . 

NaeO 

6.7 
1.8 
0.6 
0.3 
0.1 
. .  . . 

% % % % % % % % % % % % % %  
Loss --------------- 
.. 

2.3 
0.9 
0.4 
0.3 
0.12 
0.06 

NazO 

. . 
1.4 
0.8 
0.3 
0.1 
0.05 
0.02 



GLASS 
TABLE 1V.-Comparatiue Durabilities (Powder Method) 

while hot and plastic. Since such operations often proceed step 
by step, it is necessary that the glass remain soft enough to yield 
to  formative pressure over a considerable range of temperature, 
ending at  a viscosity high enough to retain the final shape. Altera- 
tion of the forming process thus means quite often alteration of 
composition in order to secure the required viscosity. The lead 
crystal glass used for hand working remains soft over much too 
wide a range of temperature to suit an automatic bottle-forming 
machine, and the glass suitable for the latter again would not be 
suitable for flat glass-drawing machines. Viscosities of 103 c.g.s. 
(centimetre-gram-second) units (poises) (furnace working tem- 
perature), 106 c.g.s, units (lower limit of working range) and 
~ o ~ ~ - ~ o ~ ~  c.g.3. units (T, or transformation point) are important 
in glassworking. 

Softening Point.-The softening of glass is a time-tempera- 
ture phenomenon. Useful data, however, result from finding the 
temperature at  which a rod of standard dimensions, heated in a 
standard apparatus at  a standard rate, begins to elongate at  a 
defined rate under its own weight. Such a temperature is the 
Littleton softening point. Values range from 500'-1,100~ C .  I t  
corresponds with a viscosity of 4.5 X 107 poises. 

A n n e a l i n g  Point.-This is defined as the temperature a t  
which strain will be relieved in 15 minutes, corresponding with a 
viscosity of 2.5 X 1o13 c.g.s. units. 

Surface tens ion  plays an important part in forming opera- 
tions. I t  closes the ends of tubes when heated, draws in the skirt 
of an electric bulb envelope to seal to the flare of the stem and 
prevents glass from penetrating into minute crevices in moulds. 
Values for silicate glasses are around 300 dynes per centimetre. 

Density.-Ordinary bottle and window glasses have densities 
in the region of 2.5. That of lead crystal glass is approximately 
3.1, of "densest flint" optical glass 7.2 and of fused silica 2.2. 

Factors enabling density to be calculated from composition have 
been applied with partial success. 

T h e r m a l  e x p a n s i o n  is important as a factor in the resistance 
of glass to heat shock and in determining the stresses set up in 
windows under alternating heating (solar radiation) and coding 
(rain). A very powerful factor is alkali content, since both 
sodium and potassium oxides markedly increase the expansion. 
Values range from 5 6 X 10 -7 to 140 X 10-7 cm. per centimetre 
per degree centigrade. (Silica glass 5.6 X I O - ~ ,  Vycor glass 
8 X I O - ~ ,  Pyrex glass 32-36 X I O - ~ ,  bottle glass 82-88 XIO-7, 
lead crystal glass 88 X 10-7.) I n  glass-to-metal seals the expan- 
sions of glass and metal must match closely over the range of 
temperature in which glass cannot yield to stress. 

T h e r m a l  Endurance.-Thermal expansion, mechanical 
strength, the dimensions of the article and the rate at which heat 
is spread affect thermal endurance. Glass rods of Pyrex type in 
one test withstood, when dropped into cold water, a shock of 
325' C., while soft lamp-working glass withstood only 112" C. 
and a commercial soda-lime glass 131" C. Tests of this property 
are routine practice in many glassworks to detect faulty ware as 
it  is very sensitive to departures from normal technique. 

T h e r m a l  Conductivity.-Values range from 0.0078 to 0.0028 
cal. per centimetre per degree centigrade per second. High soda, 
potash and lead oxide contents decrease thermal conductivity, 
while high silica and boric oxide increase it. 

Mechanical  Properties.-Glass is very strong in compression. 
When it breaks it does so in tension. Compressive strength 

ranges from go,ooo to 180,ooo Ib. per square inch, tensile strength 
from 4,000 to 1,500,ooo lb. per square inch (depending on cross- 
sectional area of specimen), Young's modulus 6,joo,ooo lb. per 
square inch, Poisson's ratio (a) 0.14-0.2 71 (ordinary glass about 
0.22). The true strength of glass is never realized in tests. Re- 
duction in diameter of a test piece results in  higher and higher 
values, thought to be a result of the reduction of the number of 
chance flaws in the glass surface from which fracture begins. 

Considerably greater strength is obtained from simple shapes 
by a controlled sudden chilling instead of the normal annealing. 
Such "toughened" glass used as an automobile window will with- 
stand an impact roughly eight times that needed to break ordinary 
glass of the same thickness. 

Containers such as milk bottles make many trips between fac- 
tory and consumer. The improvement in mechanical and thermal 
properties achieved is illustrated by the fact that whereas 20 trips 
was regarded as average in the 1920s, the figure in 1954 was 
nearer 60. Improved design of containers also helped. 

E lec t r ica l  Properties.-Conductivity of glass varies with 
composition and increases with temperature; therefore, though 
glass is a good insulator a t  room temperature, i t  is possible when 
i t  is raised to red heat to pass sufficient current through the mass 
to raise the temperature to 1,400' C. and continue melting by 
electrical energy. High alkali content gives (relatively) high 
conductivity or low resistivity. Resistivity ranges from 
108 to 1ol8 ohms per cubic centimetre. Lead glasses of good 
working properties have high resistivity and so are used in elec- 
tric lamps to support the filament. 

Dielectric constant depends on composition and on the tempera- 
ture and the frequency. I t  varies from 3.7 to  16.5. Pyrex-type 

F I G .  I .- TRANSMISSION O F  V A R I O U S  COLOURED G L A S S E S  F O R  LIGHT O F  
DIFFERENT WAVE LENGTHS 

- 
$ 

carbonate 
solutlon 
% loss 

0.53 
1.78 
2.10 
1.98 

0.22-0.6 

. . . . 

constant 
boiling 

hydrochloric 
acid 

% loss 

0.08 
0.18 
0.37 
0.26 

0.06-0.11 . . . . . . 

Glass 

Bottle glass good . . 
Bottle glass: bad 
Leadcrystalglass (22% P ~ O )  
Leadcrystalglass (28% PbO) 
Chemical ware . . . 
Gauge glass tubing . . 
Ampoule tubipg . . . 
Soft soda tub~ng . . 

glass has the low value of 4.1-5.0 Dielectric loss varies with 
frequency. For Pyrex-type glass the value changes from 
1.9 X I O - ~  to 4 X I O - ~  as frequency falls from 106 cycles t o  
103 cycles. Values for most glasses are around 1-2 X I O - ~ .  

Opt ica l  Properties.-Refractive index (for sodium D line) 
varies from 1.458 (fused silica) through 1.478 for Fluor Crown, 
1.517 for Hard Crown, 1.613 for Dense Barium Crown, 1.613 
for Dense Flint, 1.668 for Dense Barium Flint to  1.717 for Double 
Extra Dense Flint. 

Dispersion (difference between refractive indexes for wave 
lengths in different parts of the spectrum) varies between (Fraun- 
hofer lines C-F) 0.007 for fused silica and 0.024 for Double Extra 
Dense Flint glass. 

Stress Optical Coeficient.-Under stress glass behaves as a uni- 
axial optically negative crystal (Brewster) ; that  is, i t  rotates the 
plane of polarization of light passing through it. On this depends 
the working of the strain viewer used to test whether an article 
is properly annealed or not. 

Absorption and Transmission.--Of the "white" light falling on 
a glass plate at  right angles to the surface, some is reflected, some 
is absorbed and some emerges a t  the other surface. The absorp- 
tion is not the same for all wave lengths, so the emerging light is 
relatively stronger in some wave lengths than others in comparison 

Approxi- 
mately 

2% 

C::iF 
% loss 

1.40 
1.99 
3.36 
3.20 

16-3.9 

Water 

% loss 

0.09 
0.27 
0.31 
0.16 

0.02-0.06 
0.01-0.02 
0.01-0.05 
0.1 



GLASS 

MANUFACTURE AND USES 

R a w  Materials.-The oxides shown in the conventional ex- 
pressions of glass compositions are not always present as such in 
the mixture, known as "batch," charged into the melting furnace. 
In  many cases the material furnishing them to the glass is a 
carbonate; sometimes it is a nitrate or sulphate or possibly a 
hydroxide. In Table VI are set out a number of oxides which take 
part in glass formation, with the usual raw materials employed 
to introduce them into the batch. 

Materials may be chosen for their cheapness or for some prop- 
erty in addition to their capacity to yield a desired constituent. 
Thus alkali nitrates, much more expensive thah the carbonates per 

with the incident light. Instead of now being ordinary white light 
it is coloured. The extent of the absorption in'the various wave 
lengths depends upon the glass composition, the thickness and 
the temperature. Fig. I shows the behaviour of a number of 
glasses. Specially interesting are ( I )  glasses very low in iron 
content, which transmit ultra-violet light (quartz glass is best) ; 
( 2 )  glasses of high ferrous iron content, which cut off both ultra- 
violet and heat radiation, as spectacles for furnace workers; and 
(3) glasses containing nickel oxide, which transmit ultra-violet but 
no visible light. 

Ul t ra -Vio le t  R a y  T r a n s m i t t i n g  Glass.-Glasses having the 
property of transmitting radiations of shorter wave length than 
occur in the visible spectrum (that is, shorter than 400 mp, the sign 
mp representing I millimicron or cm.) have been known 
for  many years. Fused silica or quartz provides a glass trans- 
mitting rays down to 190 mp. In 1907 E. Zschimmer prepared 
in small quantities a number of glasses having transmission limits 
varying from 186 mp to 280 mp. As the most active rays which 
affect a photographic plate are those of short wave length, lenses 
which transmit well in the ultra-violet are advantageous in camera 
work. 0. Schott, a t  Jena, introduced such a glass under the 
name of "Uviol." Good ultra-violet transmission is important 
especially for stellar photography. 

The stimulus to the development of ultra-violet transmitting 
sheet glass was the study by Bernard at  Samaden and Auguste 
Rollier a t  Leysin, Switz., of the beneficial effect of high alpine 
sunlight on tuberculosis patients, and the employment of electric 
arc lamps having a high output of ultra-violet rays for combating 
rickets. The rays of therapeutic value are confined to a small 
region from about 297 to 307 mp. Because of atmospheric ab- 
sorption, the shortest solar rays available, even in the Alps, are 
295 m p ,  but ordinary window glass seldom transmits rays shorter 
than 310 mp. The question arose as to the possibility of prepar- 
ing window glass to transmit the therapeutic rays. This was first 
successfully done by F. E. Lamplough in 1925 with Vita-glass. 
Like quartz, fused boric oxide is transparent to very short rays, 
and Vita-glass resembles ordinary window glass except that it con- 
tains about 2 %  boric oxide and is of low iron and titanium oxide 
content. For high transparency in the ultra-violet region, iron 

Batclz ~rcpnretian.- he raw ;aterials are stored in bins, 
"silos" or sacks and are weighed out, mixed and sent to the fur- 
nace. In large installations the weighing may be automatic, 
material being fed in predetermined sequence to a weighing ma- 
chine so interlocked that further use is impossible until correct 
weight is shown. When weighed out, the batch is tipped into a 
mixer, frequently of the well-known concrete-mixer type. and is 
discharged to a hopper which holds one "mixing" or is elevated 
and conveyed to a storage bin. Very special batches (e.g., for 
optical or coloured glass not made in quantity) are sometimes 
mixed by hand and shovel in wooden tubs. Conveying of batch is 
by bucket or belt conveyor, by "unit mix1' hopper on a monorail 
or by compressed air along a tube. Segregation by vibration or 

Raw Materials Used i n  

Raw material 

Hydrated 
Calcined alumina 

Felspar 

Lepidolite 

Cryolite 

oxide 

Barium carbonate 
Barium sulphate 
Boric acid 
Borax 
Borax (hydrated) 

(anhydrous) 
Limestone 
Burnt lime 
Hydrated lime 
Dolomite 

(raw) 
(burnt) 

Litharge 
Red lead 
Magnesium carbonate 
Dolomite (see above) 
Aluminum phosphate 

Calcium phosphate 
(bone ash) 

Sodium phosphate . 

Potassium carbonate 
calciped 

Potasslum nitrate 
Sand (quartz) 

Soda ash 
Salt cake 
Soda nitre 
Borax iq .8. )  
Sodium silicofluoride 
Soda felspar ( q . v . )  
zinc oxide 

oxide in the ferric condition must be rigorously excluded. Of 

TABLE V1.-Chief 

Glass constituent 

NUminum Oxide. 

: 
Arsenicoxide . . 
Barium oxide . . 
Boric oxide . . . 

Ca'"umOxide . . 

Leadoxide . . . 
Magnesium oxide 

Phosphorus pentoxide 

p o t a s u m  i d e  . , 

Silica . . . .. 
sodium oxide . 

, Zinc oxide . . . 
*Approximate figures, ' 

the several glasses on the U.S. market, Corex D was designed unit of oxide contributed to the glass, are sometimes employed 
primarily for  sun lamps and has a low transmission value below because they assist melting and provide an oxidizing atmosphere 
2go mp where the rays are not therapeutically beneficial, ne which is desirable when melting lead glasses and certain coloured 
measurements shown in Table V, made at  the U.S. national bureau glasses. Sundry fluorides are used not for their alkali or calcium 

contents but because they contribute fluorides which opacify the 
TABLE V.-Ultra-Violet Ray Transmission, at 302 mp glass if in sufficient amount or speed up melting and refining when 

Formula 

*Izoa 

i:;k 
AS?O~) 

B ~ O  

BzOs 

P ~ O  

M ~ O  

Pt06 

R,O 

sio, 

Na10 

Z ~ O  

Making Glass 

Per cent of 
remaining 

hlaterial 

( A I Z O ~  
KzO(Naz0) 

,SiO2 
[SiOz 
' AhOa 

d K20 
Liz0 

I Fz 
!SaF 
:AIFa 

AstOa 

B ~ C O ~  
Bas04 
H3BOs 
B203 
NazO 
BnOa 
Nan0 
CaCOa 
CaO 
Ca!OH)z 
CaO 
MgO 
CaO 
MgO 
PbO 
"Pb304" 
M ~ C O ~  

PZOK 
CaO 
Pz06 
SazO 
Pl06 

SiOz 

NazCOa 
NalSOa 
NaljOa 

NanSiFa 

Glass 

Corex D . . 
Neuglas . . 
UvioI . . . 
Helio . . 

raw material 
in glass 

Per cent 

65.4 
100 

18 
IS* 
68 
53 
27 
10 
4%* 
4 

(Some loss 
of F as 
SiFa) 

(Some loss 
by volatil- 

ization) 
77.7 
65.7 
56.3 
36.5 
16.3 
69.2 
30.8 
56.0 

roo 
75.7 
30.4 
21.8 
58.2 
41.8 

100 

97.7 
47.6 

41.8 
58.2 
54.1 
45.9 
43.6 
50.0 

68.1 
46.5 

loo less 
impurities 

5Y.j 
41.7 
36.5 

IW 

Sand is a most important material. I t  must possess a reason- 
of standards on samples two millimetres thick, indicate the trans- ably uniform grain size with no large grains and little dusty ma- 
mission in the region of therapeutic value of a number of speci- terial and for colourless glass must contain very little iron oxide 
mens of glasses available. After short service the transmission (0.04% maximum for good-quality containers, 0.02% for lead 
of most such glasses diminishes considerably and then remains crystal tableware and not more than o.006%, for optical glass; 
constant. The amount of the decrease is indicated in the third window-glass sands may contain as much as 0.10% obtained by 
column, which shows transmission values after stabilization. (See  blending good sands with poorer ones) ; other colouring oxides 
also LIGHT ; SPECTROSCOPY.) should not be present in amount to give rise to detectable colour. 

Kew 

64 
63 
70 
58 

After 
stablllzation 

62 
49 
5 I 
40 

Glass 

Holvi . . 
Vita . . 
Sanalux . 

New 

40 
48 
48 

After 
stabilization 

36 
23 
26 

used in small quantities. The colours produced by various ma- 
terials are indicated in Table VII. Such colours are either "solu- 
tion" colours or owe their action to finely divided particles dis- 
persed through the main glass mass; e.g., gold and other ruby 
glasses. 
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TABLE VI1.-Colouring Materials 

Per cent I Glass constituent 1 present I Batch material 1 pF2c:d 1 .*,",",, I In elass 

Copper oxide. . 
copper ' ' ' I 
Cadmium sulpho- 

selenide 

Cadmium sulphide 

Ferric oxide . 
Chromium oxide 

Ferrous oxide. . 
Gold . . . 

Carbon and sulphur 

Manganese oxide . 
Uranium oxide . 

Selenium. . , 

Selenides . 
Manganese oxide : 
Nickel oxide . . 

~eodyrn ikm oxide 

Cobalt oxide . . 

Cuprous oxide 
Cupric oxide 
Copper carbonate 
Copper sulphate 
Cadmium sulpho- 1 selenide 

1 Cadmium suluhide+ 1 
( selenium a I 
Cadmium sulphidef 

selenium+ sulphur 
Cadmium sulphidef 

sulphur 
Ferric oxide 
Chromium oxide 
Potassium bichro- 

mate or ~hromatej  
Ferrous oxalate 
Purple of cassius 
Gold chloride } 
Carbon and sulphur 
Carbon and salt cake} 
Ferric oxide} 
Pyrolusite 
Yellow uranium oxide 

Ruby 

Blue-green 

Ruby 

Orange 

Yellow 
Yellow-gree~ 

Green 
to 

Yellorv-green 
Blue-green 

Ruby 

Amber 

Amber 
Yellow with 

green 
fluoreqcence 

Selenium in potash 1 Pink 1 
lime glass 

Selenium in h a d  glass Amber 1 
Pyrolusite Pink-purple 
h-ickel oxide. hvdroxide (In soda glass 

or carbonate - 

Neodymium oxide 

brown 
In potash 

glass purple 
Pink 

Cobalt oxide 

Smalt 

Blue with 
high red 
trans- 
nusslon 

Reducing 

Oxidizing 

Reducing 

Reducing 

Reducing 
Oxidizing 

Oxidizing 

Reducing 
Slightly re- 

ducing, 
(best in 
lead glass) 
Reducing 

Oxidizing 
Oxidizing , 

Slightly 
oxi jfizing 

Oxidizing 
Indifferent 

Oxidizing 
(best in lead 

glass) 
S o t  

markedly 
affected 

"free fall" is of course a danger, and briquetting of mixed batch 
is claimed as a solution to such segregation troubles. I t  is cus- 
tomary and in general beneficial to include in the mixing a propor- 
tion of broken glass of the same composition as that to be made. 
This comes naturally from waste glass incidental to manufacture 
and is called cullet. I t  should be of small-sized pieces. 

Batch Feeding.-To large furnaces this is generally automatic 
by screw or pusher feeding device or by discharging a thin stream 
across the furnace to form a "blanket" of batch. When melting 
is done in pots, hand filling with shovels is the rule except in some 
plate-glass works where power-operated ladles are used. 

Glass Mel t ing  Furnaces.-Meltings in early times were car- 
ried out in clay pots heated by wood. The process, on more 
modern lines, still persists, but producer gas from coal or lignite, 
oil, coke-oven gas and natural gas are the common fuels. Elec- 
tric heating is employed where power is cheap and other fuels ex- 
pensive (Switzerland) or as a boost to other methods. Special 
glasses and those made in small quantity are generally melted in 
pot furnaces containing 1-20 pots (most often 8-12). The pots 
may be open or "closed"-i.e., covered with a hooded side open- 
ing which abuts on a hole in the furnace wall so that the flame 
gases have no access and cannot affect the glass. Their capacity 
ranges from a few pounds to 30 cwt., and shapes vary. A com- 
mon one has an egg-shaped horizontal section so that the maxi- 
mum amount of floor space of a circular furnace may be used. 
The clay mixture contains raw clay with a percentage (30 or more) 
of carefully graded prefired clay ("grog"). Sometimes so- 
called sillimanite is used as grog. The making is either by hand 
from rolls of plastic mixture or by casting a fluid slip in plastic 
moulds as in the pottery industry. Drying must be slow and 
very carefully controlled and, before being placed in the melting 
furnace, pots are heated in a "pot arch" to a temperature in excess 
of I,OOO" C. and are transferred hot. A ring of clay is placed 
in each to define a clean area from which molten glass will be 
gathered. The flames come from ports, generally in the floor of 
the furnace but sometimes in the end walls in the case of rec- 
tangular furnaces (pots in two parallel rows), and, circulating 
over the pots, pass out by flues in the pillars supporting the crown 
or by a port a t  the opposite end as the case may be. Larger 

amounts of glass are melted in tank furnaces, based on the inven- 
tion of Friedrich and William Siemens, in which the walls define 
the glass-melting area and the flame passes over the surface of the 
glass. 

Those of small size, 2-10 tons' capacity, may be "day tanks" 
in which glass is melted overnight and worked out during the 
day, or melted one day and night and then worked out. Big- 
ger tanks are continuous, batch being charged a t  one end into a 
"doghouse" and removed as reasonably homogeneous glass at  the 
other for feeding to forming machines. Such tanks (see fig. 2) 
are divided into melting and working ends by a bridge wall. 
Communication is either through a "doghole" in the bridge or by 
a submerged "throat" which connects holes in the floor of each 
compartment. The flames may pass from side to side (cross- 
firing) or, entering at  the back wall, pass down to the bridge and 
return (horseshoe firing) or, in small tanks, pass down from the 
back walls and out through ports a t  either side of the bridge. In  
yet another form the furnace crown is hollow and the flame from 
the back wall returns from near the bridge between the false 
crown and the outer one to pass to a heat recovery system. Such 
systems may be ( I )  regenerative, in which the waste gases heat 
stacks of brickwork which then, by reversal of flame direction, are 
used to preheat the combustion air and fuel gas, or (2) recupera- 
tive, in which the gas flow through the system is constantly in 
one direction and the waste gases pass over tubes through which 
the combustion air is led for preheating. Large tanks of the 
window-glass type are 136 ft. long and 28 f t .  uide and hold ap- 
proximately 5-ft. depth of glass; i.e., approximately 1,000 tons. 
Gas consumption for such a tank is about 50,000,ooo cu.ft. per 
month. 

During melting, carbonates, sulphates, nitrates. etc. in the 
batch decompose, with evolution of the corresponding acid gases 
(C02, SO3, etc.). In addition, water is driven off from wet sand 

WORKING END OF TAM s u s m m m  CONNECTINO 
SSAGE. KNOWN 
THE DOGHOLE 

REFINING ZO*B 

FIRECLAY BLOCKS OUTOOMG PORTS 
WNNECCW TO CHlMNEV 

LNCOMING GAS 

INCOMING AIR PO 

A 

WORKING END OF TAN S U ~ E R G E D  DOGHOL~ 
CONNECTING TWO G L A n  
CONTAINING CHAMBERS 

HOLLOW BRIE4 

FIRECLAY TANK BLOCKS 
12' TO 15' THICK 

OUTGOING PORTS 

HOLE THROUGH WHICH RAW 
MATERIALS FED 

NCOMING GAS POW 

I 1  
CONNECTED TO CHIMNEY INCOMING AIR PORT 

SILICA 
BRICK CROWN 

C 
FIG. 2.-PLANS OF TWO TYPES OF TANK FURNACES FOR MELTING GLASS 

A. Plan of cross-flame furnace. 6. Plan of horseshoe-flame furnace. C. Cross 
seotlon of oross-flame furnace 
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and from some crystalline salts; e.g., borax. The more easily 
fusible materials form a glaze. which speeds up reaction by in- 
creasing surface contact. and the proportion of molten matter 
increases at  the expense of undissolved grains (mostly silica). 
Finally the last trace of batch disappears but the melt is full of 
bubbles ("seedy"). The temperature is now raised somewhat to 
reduce viscosity and to complete decomposition so that the bub- 
bles disappear, after which the temperature is slowly reduced 
from the I , ~ O O ~ - I . ~ O O ~  C. (1,600' for Pyrex-type glass) a t  which 
melting is carried out to the working temperature of around 
I . ~ ~ O ~ - - I , ~ O O ~  C., depending on the composition. This tempera- 
ture gradient from end to end of the tank is achieved by proper 
location and size of burners and by screening the working end in 
some cases by a "shadow wall" built on the bridge. 

Glass F o r m i n g  Processes.-Hand Processes.-These are gen- 
erally applied to pot-melted, good-quality glass, frequently lead 
crystal because its working properties suit the leisurely sequence 
of manipulations involved. After the glass within the ring in 
the pot has been skimmed clean, an amount of glass is gathered on 
the blowpipe and withdrawn, the tail of glass being dropped at 
the instant of separation outside the ring so that it  does not con- 
taminate the next gather. By blowing. rolling on a polished iron 
plate (marver). swinging, etc.. the glass is formed into a hollow, 
pear-shaped bulb. The blowpipe may be rolled up and down the 
long arms of the glassmaker's chair while he works on it  with 
shearlike tools (pucellas or procellas) to constrict i t ,  draw it out, 
flatten the base with a wooden "battledore" and so on. Extra 
glass may be cast on to form stems, bases, handles, etc. The glass 
is then attached at  the base to a rod (punty) and is cracked off 
the pipe so that the other end of the article may be finished, using 

the rod as axis of ro- 
tation. Production 
can be speeded up 
by blowing the body 
of the article in a 
mould and then fin- 
ishing a t  the chair. 
Large articles such 
a s  i l l u m i n a t i n g  
globes are mouth- 
blown in moulds, 
and the excess glass 
is cracked off by 
heating at  a diamond 

FIG. 3.-PRESS MOULD 
scratch after anneal- 
ing. An alternative 

A. Plunger. B. Mould body. C. Ring method of removing 
the waste cap of glass is to rotate the blank upside down and melt 
off the waste by very intense pinpoint flames applied at  the line 
of separation. This is done for tumbler and some electric lamp 
blanks. 

Lamp Working (Bench Glass Blowing).-This is carried out 
using tubing and rods of various diameters. They are heated in 
the flame of a gas-air blowpipe, the air being enriched with oxygen 
when borosilicate glass is worked. The articles made include 
chemical and other scientific and surgical apparatus (e.g., glass 
eyes, ampoules, syringes, thermometers), egg timers, decorative 
figures and animals, beads and Christmas tree ornaments. 

The making of such items as electric lamps, radio valves and 
televislion tubes is a development of these processes, but it has 
been largely mechanized, while massive components of glass pipe 
lines and heavy chemical apparatus are handled by semimechanical 
processes. Some use has been made of high-frequency electric 
welding. 

Moulds for glass are mostly of fine-grained gray cast iron. 
When extra-high polish is required or conditions are very exact- 
ing, special heat-resisting alloys of the stainless steel or nichrome 
type are used. Moulds for most purposes are used hot, some- 
times at  temperatures approaching 600" C.; but for thin-walled 
hollow ware they are used wet and are coated with a paste (com- 
prising carbonizable material with a binder) to retain the water, 
which provides a cushion of steam between glass and mould when 

the former is rotated. Usually the moulds are of two or more 
sections in the body, together with a base and in some cases 
(for example, for pressing) a ring (fig. 3 )  to define the upper edge 
of glass and to locate the plunger in proper relation to the mould 
body. 

Moulds used for automatic machines present problems in cool- 
ing. This factor largely controls the rate of working. 

Mechanical Methods.-These involve pressing, blowing, draw- 
ing, casting, rolling. individually or in combinations of two or 
more processes. Thus bottles may be made by press and blow 
or blow and blow (or suck and blow) methods as described in 
BOTTLES. 

Feeding Glass to Machines.-This is done by hand in the semi- 
automatic processes which are still operated to deal with special 
shapes. The glass is gathered on an iron rod with a ball-shaped 
end and is allowed to run off the latter into the mould The ma- 
chine operator shears through the stream when sufficient glass 
has been supplied. Fully automatic container-forming machines 
either gather their own mould charges by suction from a pool of 
glass or receive separate charges extruded from a feeder channel 
running from the working end of a tank furnace and cut off by 
mechanically or pneumatically operated shears Very accurate 
control of glass level, glass homogeneity, temperature and feeder 
mechanism is needed to deliver charges of constant weight to make 
articles of constant capacity. 

Pressed Glass.-The moulds may be "block" (i.e., body in one 
piece), with a movable base to eject the pressed article, ar, for 
heavily decorated pieces, the body may be in three, four or more 
sections hinged to swing open to clear projections. For ware of 
precise dimensions or when a number of articles are desired at  
one pressing, font moulds are used, with cavities fed from a cen- 
tral reservoir at which the pressure is applied by plunger and 
in which excess glass remains to form a means for removing the 
pressing from the mould. Automatic presses carry a number of 
moulds on a circular table, rotated step by step to bring each in 
turn below a charging device (feeder), then to a pressing station 
and, after a sufficient interval for cooling, to a take-out point. 
Pressure in automatic machines is generally exerted by compressed 
air through a cylinder and piston and a toggle linkage. Hand 
presses operate as a rule by lever and crank Glass blocks for 
light-transmitting walls are made by welding together at the edges 
two rectangular cup-shaped pressings. They have good thermal- 
and sound-insulating properties. and when prismatic ribs are 
formed on the inside surfaces considerable spreading of the trans- 
mitted light results. 

Light-Blown Hollow Ware.-Blanks for making tumblers, elec- 
tric lamp envelopes and the like are made on \Vestlake-type ma- 
chines or on the Corning ribbon machine. The former machine 
follows to a considerable extent the motions of a hand worker but 
uses shorter pipes and gathers by suction. The Corning machine 
takes a continuously rolled ribbon of glass bearing thickened hot 
portions spaced by thinner cold ones and from the hot "blobs" 
blows the blank, using blowheads on one continuous belt above 
the ribbon and moulds on another belt below it. Speeds of up to 
1,000 or more bulbs per minute are attainable. 

Drawing  Processes.-Tubing.-In drawing tubing by hand, a 
parison of suitable shape, generally thick-walled, is attached a t  
the free end to a punty and is then drawn out. The drawn tube 
(or rod if not blown out) is rested on a ladderlike rack and is cut 
up into lengths. There is much waste glass attached to both 
pipe and punty. 

In mechanical drawing, a stream of glass flows as a flat ribbon 
onto a revolving, hollow, downwardly inclined mandrel, blends 
thereon to a uniformly thick coating and is drawn off the lower 
end as a tube if air is blown into the upper end at  relatively low 
pressure (up to 18 in. water gauge). The size of mandrel nose, tem- 
perature and rate of feed and removal of glass together with the 
pressure of air determine tubing dimensions. Drawing speeds 
range from about 2 0  to 850 ft. per minute. Removal is controlled 
by a drawing device, located 100-200 ft .  away, consisting of two 
endless caterpillar belts whose asbestos-faced shoes engage the 
tubing or rod which is by that time almost cold. Various devices 
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on the machine are used to cut the glass into lengths depending 
on its thickness and diameter. This is the Danner process (fig. 4), 
which is much used. 

Precision-Bore Tubing.-Suitable tubing is caused to pass over 

BY C O U R T E S Y  OF PROFESSOR A N D  MRS. W. E. S. T U R N E R  

FIG. 4.-THE D A N N E R  M A C H I N E  FOR DRAWING GLASS T U B I N G  

A. Molten glass is delivered a t  a controlled rate from pot (charged from a 
separate furnace) through trough onto rotating mandrel. B.  Runway, furnace 
end; the glass tubing is drawn away from the mandrel end over heat-insulated 
pulleys. C. Runway, tractor end; the glass tubing is drawn rapidly by tractor 
mechanism a t  end of runway into a length-cutting machine 

a sizing mandrel while hot and plastic, and is collapsed upon 
it to produce a very accurate bore by exhausting the air within 
the portion of tube adjacent to the mandrel. The tubing is then 
used to form, e.g., barrels for hypodermic syringes, without need 
for internal grinding-a process which would much reduce its 
strength and increase its liability to attack by chemicals and 
sterilizers in use. 

Glass Fibres.-See below. 
Sheet Glass.-Early sheet glass was hand-made (I) by blowing 

a large parison, attaching to a punty, cracking off from the pipe, 
reheating and spinning the pipe so that centrifugal force caused 
the glass to spread out to form a disk attached at its thickened 
centre to the pipe; (2) by blowing and swinging the parison so 
that it elongated to form a long cylinder which was then, after 
cracking off the ends, split longitudinally and opened out while 
heated in a flattening kiln till it lay on a smooth refractory "stone" 
hearth. The first step in mechanization, attributable to J. H. 
Lubbers, was production of glass ~ylinders approximately 40 ft. 
long by 30 in. in diameter which were similarly treated. Present 
methods are in principle two. The first is upward drawing from a 
pool of glass, the line of draw being located either by a slot in the 
bottom of a long fire clay boat (Fourcault process) or by a cooling 
bar placed a little below the surface (Slingluff or Pittsburgh 
process). When the sheet is a few feet above glass level it is rigid 
enough to be engaged by the first of a series of pairs of asbestos- 
faced rollers which continue to draw it upward (fig. 5 ) .  The rib- 
bon is cut into sheets which are removed as they emerge and are 
stored after washing in dilute acid to remove surface deposit. 
The second method is horizontal drawing (Colburn or Libbey- 
Owens process). Here, although the sheet is drawn vertically 
from the pool in the drawing chamber or trough, it is then bent 

over a nichrome roller (fig. 6) and passed between two endless 
belts which draw it  forward to proceed into a 200-ft.-long roller 
annealing furnace (leer or lehr), a t  the cold end of which i t  is 
cut into sections. The speed depends on the thickness of the 
sheet and is of the order of loo  in. per minute for thin glass. 
The process may be applied to furnish glass for grinding and 
polishing as plate glass. Production per machine is much greater 
with the Colburn than with the Fourcault process. 

Rolled Glass.-Originally the demarcation between sheet and 
plate glass was sharp. One was blown, the other cast, rolled and 
(generally) ground and polished to a flat surface on each side. 
The demarcation is not so clean- 
cut nowadays. The first cast and BAFFLE ~ l m  

rolled plate is ascribed to Lucas 
de Nehou in 1688. A process of 
casting molten glass onto an in- 
clined table feeding a pair of rolls 
was developed by Chance Broth- 
ers and E. F. Chance in 1890 to  
produce figured (i .e. ,  patterned WATERSOOUNG 

surface) glass. The discontinu- 
ous processes reached peak de- 
velopment in the Bicheroux proc- DRAWING BOAT 

ess (1918), in which the glass =--='====== 
rolled from the teemed contents 
of a pot is received on a train of 
cars moved past the inclined roll- ~ & ~ ~ ~ N Q  6~ 

ing table, shears cutting between B 

the cars to enable each in turn to FIG, 8.-PRINCIPLE OF THE FOUR-  
be hauled away to the annealing C A U ~ ~  SHEET-GLASS DRAWING 

leer. Continuous methods for PROCESS 

making polished plate are typi- 
fied by those of the Ford Motor company and Pilkington Brothers 
Limited. In  the first the glass passes from the melting furnace 
through a channel under close control of temperature and quantity 
and flows in a widening stream down an inclined spout to feed a 
large-diameter bottom roll working with a small-diameter top roll. 
The 40-in.-wide rolled ribbon passes directly into a leer 440 ft. 
long, which it  traverses in about zf hours. The  glass is then cut 
into lengths and ground and polished. I n  the Pilkington process, 
the width of ribbon may be much wider, and in one form i t  passes 
directly without cutting from the leer to the grinding and polish- 
ing section in which it  is operated upon on both upper and lower 
surfaces a t  once (twin plate process). 

G r i n d i n g  a n d  Pol i sh ing  of P l a t e  Glass.-The old discon- 
tinuous process involved setting sheets of glass in plaster on huge 
go-ft.-diameter circular cast-iron tables. Spaces between sheets 
were filled with waste glass. The tables were then taken to the 
motor and rotated below a "spider" carrying a number of cast-iron 
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ANNEALING CHAMBER 

ROLLER 

GLASS SHEET BEING 
RAWN FROM FURNACE 

DRAWING TROUGH 

FIG. 6.-PRINCIPLE OF THE COLBURN (OR LIBBEY-OWENS) SHEET- 
GLASS DRAWING PROCESS 

"tools," which had on their under surfaces iinogs" to  engage the 
glass, with spaces betwe'en through which sand or emery could be 
carried by water as a slurry to do the abrading. Starting with 
fairly coarse sand, the size of abrasive was reduced stage by stage 
until a very smooth gray surface was obtained. The tools were 
then changed for polisher disks faced with felt charged with rouge 
and water. This brought about the final polish (see LENS). I t  
was the irregularity of surface of cast and rolled rough plate, which 
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made necessary the removal of so much material, that encouraged 
the development of later methods using pairs of rollers instead of 
a casting table and "rolling pin." The continuous grinding and 
polishing methods of Ford and others involve bedding the glass on 
fabric on carefully levelled cars passing dovn a track to bring their 
contents in turn below a series of independent motor-driven heads 
operating tools supplied with successively finer abrasive and. after 
a space for cleaning and inspection, under similarly driven polish- 
ing heads supplied with rouge paste. Elaborate arrangements for 
collecting, regrading and returning abrasive to the system may be 
provided. The glass, polished on one face, is rebedded and the 
process repeated, on a second line, on the opposite face. The 
Pilkington twin plate process saves cars and double track. 

F o a m  Glass.-The insulating value of glass fibre is well estab- 
lished. A sort of vitreous "sorbo" has been made which in addi- 
tion to possessing good insulation properties will carry some load 
and can be dressed to dimensions without special tools. This is 
produced by packing into moulds crushed glass grains mixed with 
a substance (e.g., carbonaceous material or limestone) which. at a 
temperature a t  which the grains become soft enough to sinter 
together, will produce bubbles of gas. The moulds are passed 
through a furnace and the product in large slabs is sawed into suit- 
sble blocks. I t  is used for partition walls in building and as ther- 
mal insulation. I t  is light enough to float in water, has a very low 
absorption of the latter (2%) and, being rotproof and vermin- 
proof, may be considered as a substitute for cork. 

Annealing.- The free cooling of glass from the molten state 
results in solidification first on the outside. Such material, being 
rigid, resists the inward pull of the hotter glass inside, which, in 
cooling down to room temperature, needs to contract more than 
that on the surface. Such a piece of glass is left with the surface 
in compression if of simple shape (e.g., a sphere). As such it is 
strong against mechanical shock. Surfaces with sudden changes of 
contour, on the contrary, are in similar cii-cumstances very prone 
to disruption by the application of slight additional stress, me- 
chanical or thermal. To make commercial glassware safe in use 
it must, after receiving its final shaping, be cooled very slowly 
from a temperature at  which it is soft enough for stresses to be 
relieved in a few minutes to a lower temperature, below which it is 
not possible to introduce permanent stress by sudden cooling. 
From that point the limit to the rate of cooling is the ab~li ty  of the 
article to withstand the temporary stresses set up by the thermal 
gradient at the moment. The process may be carried out ( I )  
batchwise, in kilns uhich are charged, heated and cooled (optical 
glass and certain very thick-walled goods), or (2) most often, by 
passing the ware on a conveyor belt down a tunnel leer, 2 ft. 6 in. 
to 11 f t .  wide and 30 ft. to 440 ft. long, in which a suitable tem- 
perature gradient is established. The atmosphere in the leer may 
be controlled to affect the surface of the glass and improve dura- 
bility. Heating is by gas, oil or electricity. Modern leers. because 
of good insulation and rapid transfer of ware from machines, need 
little additional heat above that taken in by the hot glass itself. 
The time to anneal depends upon the wall thickness of the article. 
Very thin ware, such as electric lamp bulbs, needs only a few min- 
utes; containers generally need one to two hours in leers 65-75 ft. 
long. Rolled plate glass needs very long leers because of the speed 
with which the ribbon is produced and fed forward. A slow speed 
in a roller conveyor or leer would allow the ribbon to sag between 
the rollers and destroy its flatness. 

Processes Appl ied  A f t e r  F o r m a t i o n  a n d  Annealing.--Re- 
moving Waste Caps From Blanks.-This is done by ( I )  cracking 
off, either by making a crack in the plane of separation and then 
heating in this plane with needle-point flames, or by heating first 
and then scratching; or (2) melting off as described earlier. 

Edge Grinding.-Dishes, globes, illuminating bowls, tumblers, 
etc. are held down on a horizontally rotating iron disk fed with 
abrasive and water. Alternatively, a fine grit sandstone wheel is 
used. 

Fire Finishing.-The ground edges are heated first in a soft flame 
and then in a high-intensity flame till fusion rounds them and 
removes the grayness. Slow cooling follows. With tumblers less 
bead is produced this way than by melting off. 

Decorative Cutting (Grinding).-The design is roughed out on 
the article in a water-resistant paint and is then cut on an abrasive 
wheel. Formerly this \$as an iron disk with mitred edge fed with 
sand and water. The process, repeated with emery and water, gave 
a smoother finish which was further improved by powdered pumice 
and finally by brushing with putty powder (tin oxide). The mod- 
ern method employs first a silicon carbide wheel of, say, 80 to IOO 
grit follo~ved by an alumina wheel of, say, I j o  to 180 grit and 
then immersion in an acid polishing bath containing strong sul- 
phuric and hydrofluoric acids, worked warm. Cheap ware, mass- 
produced in moulds to standard dimensions, may be cut in ma- 
chines which index the ware step by step and present it  to the 
wheel at each step. 

Hand-made articles would not be sufficiently regular to suit such 
a process. 

Other Abrasive Processes.-Intaglio is similar to decorative 
cutting, but the spindle is overhanging and the wheels are much 
smaller. The depressions are shallower and the process is inter- 
mediate between cutting and engraving. The last uses an over- 
hanging spindle with copper wheels of diameter from pinhead size 
to around four inches, of various thicknesses and edge contours. 
These are fed with a mixture of oil and abrasive (emery generally) 
and in the hands of the expert can be made to turn out the most 
artistic "drawings" on glass. In sandblasting, sand grains en- 
trained by a blast of air a t  pressures usually of 2-2 j lb. per square 
inch will obscure the surface of glass with a pattern rather like 
that given by grinding. If paper backed by a resilient sticky sub- 
stance (e.g., glue and glycerine) is used to protect the portions to 
remain clear. designs may quickly be produced Metal stencils 
are used in sandblasting trade-marks and the like on glassware. 
Sandblasting in stages, changing the pattern of the resist a t  each 
stage as the depth of excavation increases. has produced some very 
striking relief effects. In  glass scz~lpture, hand tools operated by 
flexible drive or a motor of the bosch type are used to execute de- 
signs in situ on large sheets of glass. 

Ice-Flower Patterns.-A sandblasted glass surface is coated with 
strong glue and slowly dried. At the proper stage the glass is 
placed in a warm enclosure and the shrinkage of the glue drags 
glass from the surface to produce a system of shallow conchoidal 
fractures which is considered decorative. 

Etching.-Hydrofluoric acid attacks most glasses readily. T'he 
effect varies according as the material removed remains in solution 
or is left in the surface, which depends in part on the acid strength 
and also on what other substances are present in the etching mix- 
ture. Clear etching is produced by either dilute hydrofluoric acid 
alone, or in some cases (e.g., lead glasses and some lorn silicates) 
by strong acid used with strong sulphuric acid. In the case of lead 
glass there is a deposit but it brushes off in warm water. In  other 
circumstances a rough mat or translucent surface is produced; e.g., 
with potassium fluoride and a mineral acid a delicate satin finish, 
with ammonium bifluoride mixtures a "white" finish. The internal 
surface of a "pearl" electric light bulb is produced in two stages: 
first a coarse etch from an internal spray with a strong ammonium 
bifluoride mixture, then a spray rinse with a more dilute one which 
smoothes the too-sharp contours of the first etched surface and 
largely restores the original strength of the bulb. Ammonium bi- 
fluoride is the active constituent of inks for writing on glass and of 
pastes for badging glassware through a wax resist (see Enamelling, 
below). 

Enamelling.-(I) A design cut in a brass or glass plate is 
charged with a mixture of enamel colour and medium; e.g., litho- 
graphic varnish and a sheet of transfer tissue paper is gently ap- 
plied and then peeled off from one corner to bring with it the de- 
sign in enamel. This is applied to the clean glass surface and the 
paper is damped and peeled off. leaving enamel only on the glass, 
which is then heated carefully till the enamel fuses to it. The same 
transfer method is used for applying wax resists to glass to be 
etched. (2) A silk or other mesh screen carries light-sensitive 
material that has been exposed behind a negative and developed 
to produce a design in open apertures (the background is of closed 
ones). Enamel mixture is brushed over this by a squeegee to force 
it through the apertures and so print the design on the glassware 
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held beneath. In  the case of circular containers provision is made 
for rotating the ware as it is moved below the screen. 

Silvering, Coppering, Gilding.-Mirrors, once made with tin 
amalgam, have since the discoveries of Michael Drayton and Jus- 
tus von Liebig been made by chemical reduction of silver-ammonia 
compounds to metallic silver. Modern developments include proc- 
esses in which the solutions meet in a spray above the cleaned 
glass, passing on a conveyor, and deposit the silver immediately 
the spray falls on the glass. Copper and gold may also be de- 
posited by chemical reduction. Gold films of controlled thickness 
may be obtained by heating an organic gold compound. Dark- 
coloured mirrors are obtained by depositing films of lead sulphide. 
In addition to chemical deposition, films may be produced by 
"sputtering" (high-voltage discharge between electrodes) in vacuo 
or by evaporating in vacuo-the latter process yielding aluminum 
or rhodium mirrors, and. with certain fluorides, the "bloomed" 
lens which has a very high light transmission. Films which permit 
the passage of sufficient electric current to warm the glass are of 
two kinds : first, the rather thick sprayed aluminum grid which en- 
ables the glass plate to be used as a radiator, and: second, the film 
which can be heated to preserve clear vision through a glass screen 
in vehicles. Staining of glass by silver or copper compounds pro- 
duces the yellow or red colours seen in windows. (See STAINED 

GLASS.) A somewhat similar treatment has been applied to glass 
coming hot from the forming process to give a surface which may 
be soldered to metal. "Lustres" are produced by painting with 
organic sulpho-compounds of gold, platinum or other precious 
metals, in an essential oil (e.g., lavender). Gentle heating smokes 
off the medium and decomposes the sulpho-compound, leaving a 
bright metallic mirror surface on the glass. 

Photosensitive Glass.-Certain glasses (U.S. patent 2 ,  j1 j ,275  
of July 18, 1950) containing small amounts of gold. silver or cop- 
per are sensitive to light. When exposed to ultra-violet radiation 
no obvious change occurs until the glass has subsequently been 
heated to a temperature a little below that at which it softens. 
The characteristic colour (yello~v or ruby) then develops. Some of 
the glasses are so controlled in composition that the "nuclei" pro- 
duced initiate devitrification and produce an opal effect. By ex- 
posure to the radiation behind a negative or stencil, very decorative 
effects may be produced. (M. PN.) 

In addition to the many uses of glass referred to in the fore- 
going, attention may be directed to its employment as the basis of 
four substantial branches of industry: namely, optical instruments 
(see LENS) ,  electric lamps and radio valves, safety glass and 
glass fibres. Of these two last-named industries the following spe- 
cial a'ccounts are given. 

Safety Glass.-This has been defined as glass so treated or 
combined with other materials as to reduce the likelihood of in- 
jury to persons by objects from exterior sources or by the glass 
itself when it  is cracked or broken. Such glass is made in one 
of two ways. The first consists in laminating a sheet of plastic 
between two sheets of glass, and the second in heat-treating a 
single layer of glass. 

Lawzinated Glass.-The invention of this type of glass, popularly 
and romantically ascribed to Edouard Benedictus of France, was 
actually anticipated by John Wood of England, who was granted 
a patent for making such glass in 1905. After the first commer- 
cially successful Triplex glass made under the Benedictus patents, 
several important developments took place. First. celluloid (a 
cellulose nitrate plastic) was replaced by cellulose acetate plastic, 
which is inherently more stable than celluloid. A contemporary 
development was the use of ultra-violet-absorbing glass to protect 
the celluloid plastic from the damaging light rays. In 1943 by far 
the major portion of the world's production of laminated glass was 
made with a polyvinyl acetal plastic, which replaced the older cel- 
lulose plastics because of its greater flexibility at low temperatures. 

A description of the operations involved with. the vinyl type of 
plastic ~vill indicate the principles on which all these processes have 
been based. The panes of glass to be reinforced can be either flat 
or curved: and although drawn sheet glass is sometimes used, the 
best type is prepared from thin, polished plate. the panes normally 
employed varying in thickness from & in. to $in., depending upon 

the purpose for which the lamination is to be used. After cutting 
to the proper size, the panes of glass are thoroughly cleaned and 
dried and then sheets of vinyl plastic, also thoroughly cleaned and 
cut to the proper size, are placed between the panes of glass and 
the resulting sandwich is bonded together by the application of 
heat and pressure. The vinyl plastic is self-bonding and very 
resistant to water penetration. Hence, no additional adhesive and 
edge sealer are needed, as was the case in the older processes. The 
vinyl laminated glass is more resistant to impact than the celluloid 
lamination, and its strength is more uniform over the iange of 
temperatures normally encountered out-of-doors. 

When such a laminated glass is struck heavily, the cracks radiate 
from the centre of attack, but the splinters remain firmly adhering 
to the intermediate plastic layer. I t  is, therefore, used in the glaz- 
ing of motorcars and aeroplanes to reduce injuries should the glass 
become broken. Bullet-resisting glass is a laminated glass gen- 
erally 14 in. thick and made of several layers of glass interspersed 
with several layers of plastic. 

Heat-Treated Glass.-The principle on which this glass is manu- 
factured is the same as that on which Rupert's drops are made. A 
sheet of glass is heated to just below its softening point and then 
is uniformly and rapidly cooled with a blast of air. This rapid 
cooling puts the outside surfaces of glass under compressional 
strain an'd, since glass generally fails under tension, this product 
is much stronger than untreated glass to bending, twisting and 
tensional stresses but is susceptible to the impact of sharp objects 
capable of puncturing the surface. When it fails. cracks develop 
throughout the whole body of the glass and it  breaks into a large 
number of comparatively small and harmless pieces. In  America 
it  is generally used for the back light glazing in motorcars; in  Great 
Britain it is used for windshields, side windows and back lights to  
a very large extent. Also, it  is extensively used in places where 
glass is subjected to pressures uniformly distributed over the sur- 
face. (G. B. WA.; A. C. WE.) 

Glass Fibres.-Probably the first form of glass produced was a 
fibre drawn quite unintentionally when a mass of molten glass was 
manipulated. These fibres were coarse, but finer fibres that could 
be woven were produced by melting the end of a glass rod, attach- 
ing the droplet to a rotating wheel and thus draning, or spinning, 
a fibre. RenC de RCaumur, in 1713. in a report to the Paris Acad- 
emy of Science, submitted glass fabric woven by the Venetian 
Carlo Riva. In  1893 Edward Drummond Libbey set up  a glass 
fibre producing unit a t  the Columbian exposition and, by weaving 
the fibres together with silk threads, made various curios including 
lamp shades, neckties and a gown for Georgia Cayvan, a celebrated 
actress. The infanta Eulalia of Spain was presented with a glass 
gown of similar design. These gowns. though dramatic, were im- 
practical because the fibres were too coarse to permit the fabric 
to be folded. Efforts to industrialize glass fibre manufacture are 
reflected in numerous patents issued prior to 1914, mainly in 
Europe. Most of these concerned improvements to the rod- 
drawing process such as the Venetians' or Libbey's process. The 
spinning wheel was replaced by revolving drums and a multitude 
of fibres was drawn simultaneously. In  1908 W. Pacsinsky pro- 
duced glass silk fibres by drum-rinding threads dra

w

n from the 
perforated bottom plate of a ceramic glass melting chamber. Be- 
fore and during World \Tar I Germany thus produced coarse glass 
fibres to replace imported asbestos and other high-temperature in- 
sulation materials. 

In  1929 F. Rosengarth invented a process in which a stream 
of molten glass impinges on the centre of a fast-rotating ceramic 
disk with radial serrations. In  these the glass divides into small 
streams and is whipped off the edge of the disk into fibres. Rosen- 
garth, together with the Hager.brothers, industrialized this process. 
I t  is still much used in Europe because of the low installation cost 
of the process when small to medium production is required. 
Centrifugal processes were also being developed in the L.S. by 
Harford and Stafford in the 1920s. and many variations and refine- 
ments of the early versions were later proposed and introduced. 
I n  the U.S. also, P. 0. E .  Friedrich and F. L. Dimmock began pro- 
duction of glass fibres by the drum-winding process about 1923 
and before 1927 had established a market for their fibres for use 
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in electric storage batteries, in ornamental applications and for 
valious other purposes. The Owens-Illinois Glass company took 
up the search for industrial glass fibre processes in 1931 and mas 
followed by the Corning Glass works in 1935 The two companies 
combined their eiiorts in 1938. forming the Owens-Corning Fiber- 
glas corporation. In  this period Games Slayter, John H. Thomas 
and several associates were successful in developing new processes 
suitable for large-scale industrial manufacture. The first was a 
process for the production of relatively short interfelted glass 
fibres, dr "glass wool." The other two were textile fibre processes 
which came into production in 1935 and 1936. 

Glass Wool.-In this process, fibres with diameters ranging from 
about 0.00035 in. to 0.00080 in. are produced and form a resilient, 
white, fleecelike mass which is known as glass wool. (The term 
"spun glass" is not appropriate to these products.) 

Production begins with the accurate formulation of the batch 
of silica sand, limestone and other selected mineral ingredients 
as in standard glass manufacturing operations. The batches are 
melted in large gas-fired glass-melting tanks or furnaces. At the 
forehearth end of the tank the glass drains down through small 
orifices formed in bushings of temperature-resistant metal. As 
the streams of molten glass pour down, they are caught by jets of 
high-pressure air or steam. The action attenuates the glass into 
fibres that may be long or short, coarse or fine, according to the 
accurate control exercised over the glass temperature, the size 
of the orifices an'd the pressure of the jets. The fibres pass down- 
ward through a forming hood to a travelling conveyor, on ~ h i c h  
they gather in the desired thickness. Glass mineral wool thus 
formed has a density of 14 Ib. per cubic foot, compared pith the 
density of about 14 Ib. common to the "spun glass" wool produced 
by earlier European processes. 

The fibres are customarily lubricated with a microscopic film 
of an inert mineral oil, or they may be treated with a thermo- 
setting binder and carried through compression rolls and ovens 
to produce semirigid to rigid sheets or "boards." The basic wool 
may be processed and fabricated to form bats, blankets, boards, 
blocks, pipe insulation and cements for many uses as thermal in- 
sulation and for sound absorption purposes. 

Glass Textiles.-The second and third of the three U.S. proc- 
esses produce fibres or filaments suitable for textile uses. Both 
begin with the formation of virgin glass into small marbles (about 
2 in. in diameter) that are inspected to eliminate impurities that 
might interfere with subsequent operations. The glass marbles 
are then remelted in small electric furnaces which have perforated 
metal bushings through which the molten glass flows in fine 
streams. From this point on, the two textile fibre processes differ. 

The staple fibre process is substantially the same as the mrool 
process, in that the streams of glass are attenuated into fibres by 
jets of steam or air. The fibres are gathered as a thin webbing on 
a revolving drum immediately below. The webbing is drawn off 
the drum, gathered as a loose strand of fibres known as sliver and 
immediately wound on a tube. The strand or sliver may then be 
further drafted, twisted and plied to form a yarn resembling a cot- 
ton or worsted yarn. The term "staple fibre" is given t o  this proc- 
ess and material because the individual fibres are of limited length 
(9 in. to 1 2  in.) as contrasted with the other textile fibre, known 
as "continuous filament," the length of which is limited only by 
packaging requirements and may be measured in miles. 

Bonded Mat  or Staple Tissue.-A modification of the staple 
fibre process is used to produce bonded mat or staple tissue. a thin 
sheet of fine glass fibres held together with a binding agent such as 
starch or resin. The fibres are gathered as a webbing on a con- 
tinuous conveyor instead of a drum and are treated with the 
selected binding agent, calendered and dried The sheets are 
rolled and trimmed and are widely used, as a pipe-wrapping ma- 
terial holding a bituminous coating, round oil. a a t e r  or gas pipes 
in position as a corrosion protective. The sheets form an inorganic 
base for roofing felts and, cut into small sizes, are used as retainer 
plates in batteries. Mat thicknesses range from 0.010 in. to 0.050 
in. according to their intended use. 

In the continuous filament process the bushings in the electric 
furnaces are provided with 100, zoo or more small orifices. As 

the molten glass flows downward in parallel streams, the operator 
gathers the strands and feeds them over a size applicator to a 
high-speed winder. The tension created by the minding unit me- 
chanically draws each filament to a diameter considerably smaller 
than the orifice diameter. 

Both textile fibres are exceedingly fine and correspondingly flex- 
ibl,e. The normal fibre diameter is 0 . 0 0 0 2 2  in. A strand of IOO 

filaments is still too fine for commercial weaving; customarily, 
two to four strands are twisted and plied to produce a fine yarn. 
Yarns and fabrics made from staple fibres resemble cotton or 
worsted; they have a rough texture produced by the free ends of 
the individual fibres Continuous filament textiles resemble nat- 
ural silk or rayon; they have a high lustre and a sleek surface. 
Coloured glass yarns and fabrics were introduced in 1940 in a lim- 
ited range of blue and tan shades by incorporating suitable mineral 
pigments in the glass itself. In  1954 it was preferred to dye the 
fibres by resin-carried pigments. 

Properties of Glass Fibres.-Glass fibres are inorganic, incom- 
bustible, nonabsorbent, nonhygroscopic and chemically stable. 
The diameter of textile and "wool" fibres is so small in relation to  
their individual mass and length that they bend freely and do not 
break until bent to a radius several times the diameter of the fibre. 
Thus, in a yarn composed of fibres so fine that several hundred 
filaments are required to construct it, there is little likelihood that 
any individual filament will ever be bent to the breaking point, 
even when the fabric into which the yarn is woven is folded upon 
itself. 

The tensile strength of fine glass fibres substantially exceeds that 
of any other commercial fibre. Individual fine glass fibres pro- 
duced in the laboratory have shown breaking strengths of 350,000- 
500.000 Ib. per square inch. In  actual bulk production, figures of 
around zoo.ooo Ib. per square inch are regularly obtained. The 
1011-er strength is explained through damage of fibres by abrasion 
during the manufacturing processes. The stretch of glass fibres 
is less than 2 %. 

Glass fibres have a vastly greater surface area than an equivalent 
weight of glass in solid form; hence, their chemical durability 
is related not only to the inherent resistance of the glass itself but 
also to the fibre diameter and the service conditions encountered. 
Accordingly, various glass compositions are used. Glass fibres for 
general thermal insulating and acoustical work are produced from 
highly durable, low-alkali glass compositions. For electrical ap- 
plications, a glass containing no alkali metal oxides is used. Glass 
wool has a unique density-conductivity relationship. At its natural 
density of I +  Ib. per cubic foot. the conductivity "k" (British 
thermal units/hour/square foot/inch/"F.) at 70" F. mean tem- 
perature is 0.27. TVhen the density is increased by compressing 
the wool to about 9 to 12 Ib. per cubic foot, the conductivity is 
lowered to approximately 0.24. Further increases in density show 
a gradual rise in conductivity. There is a gradual increase in con- 
ductivity with rising mean temperatures and a fall with decreasing 
fibre diameters. 

In textile yarns and fabrics, the intimate contact of fibre to 
fibre and the lack of entrapped air spaces increase the conduc- 
tivity materially. Thus, in electrical applications, where the in- 
ternal heat induced in motor windings must be rapidly dissipated, 
glass fibre insulation shows desirable heat-conduction properties. 
Both wool and textile forms of fibrous glass have high heat re- 
sistance and can be used in a11 temperature ranges to approximately 
I.OOO" F. By adding refractory clays in the production of insulat- 
ing blocks and cements, the temperature limit can be raised to 
1,200' or 1,400' F. 

Glass has long been recognized as an excellent electrical insu- 
lation material. When made flexible by conversion to fibres or 
fabrics, the inherent electrical properties are retained, but leak- 
age and moisture penetration can occur through the interstices 
of the fabrics. Therefore, glass electrical insulation materials, 
like cotton or asbestos, must be used with suitable electrical 
varnishes and impregnants. The temperature resistance of glass 
considerably exceeds that of standard electrical varnishes and 
impregnants but permits the use of those capable of withstanding 
greater heat than organic fibres and thus has enabled engineers 
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automotive batteries by more than 100%. Glass Technology, 12:306 (Sheffield, 1928) ; "The Influence of Ferric 

Uses of Glass Fibres.-The unique combination of properties Oxide Content on the Light Transmission of Soda-Lime-Silica Glass 
possessed by glass fibres and the "ariety of sizes and forms made With Special Reference to the ultia violet," ibid., 12:324 (1~28)  ; 

W. Coblentz and R Stair, "Data on Ultra-Violet Solar Radiation and 
commercially ~rac t ica l  by the development of the U.S. Processes the Solarization of Window Materials," Research Paper No. 113, Bureau 
resulted in the development of many uses. o f  Standards Journal o f  Research, vol. iii (Washington, Nov. 1929). 

Glass wool and products made therefrom are used as building The following are the most important technical periodicals: Journal 
insulation, as thermal insulation in domestic equipment (ranges, the Society of Glass techno log^ (Sheffield, 1917- ) ; Glastech- 

refrigerators, heaters, e t c . ~ ,  as industrial insulation (cold- nische Berichte of the Deutsche Glastechnische Gesellschaft (Frank- 
furt, 1923- ) ; Journal (1918- ) and Bulletin (1922- ) of 

storage and refrigerated equipment, boilers, retorts, ovens, Proc- the Amehcan Ceramic Society (Columbus, 0.) ; Journal of the Ceramic 
ess equipment, piping, duct work, etc.), as marine insulation in Association, Japan (Tokyo, 1924- ) Verres et Re'fractaires (Paris, 
merchant and naval ships of all types and as thermal insulation in 1947- ) ; Glasteknisk Tidskri f t  (Vaxio, Sweden, 1946- ) ; Glass 
aircraft, railroad passenger, freight and tank cars, buses, trucks Industry (New York$ '9"- ) ; Sprechsaal (Coburgs Ger., 1868- 

) ; Sklarske Rozhledy (Hradec Kralove, Czech., 1924- ) ; and military vehicles. I t  is also used for sound-absorption and silicates zndustriels (Brussels, Ig30- 1. 
acoustical purposes in buildings and equipment. 

(X.1 

Glass fibre mats are used as a reinforcement for bitumen in pipe HISTORY 

wraps and roofing felts, as storage battery retainer mats, as a ANCIENT TIMES TO 19TH CENTURY 
strainer-type air-filtering medium and in some electrical, acoustical E a r l y  Glass.-Little is known of the earliest phases of glass- 
and light-diffusing applications. Coarse glass fibres are used to making. I t  is not even certain in which of the riverine civiliza- 
produce impingement-type replaceable air filters, eliminator mats tions of the ancient near east glass was first made. The earliest 
in air washers and contact or diffusion mats in rectifying towers wholly glass objects (as opposed to objects of other .materials 
used in qlcohol distillation and in other types of fractionating covered with glaze) from Egypt are beads that date from some 
processes. time after the 6th dynasty; that is, after about 2500 B.C. Possibly 

Glass electrical textiles are used as sliver or yarns in the insula- earlier than these are a green glass rod that may go back as early 
tion of wires and cables, as cords for binding coils in magnetic as 2600 B.c., found a t  Eshnunna in Babylonia, and a small piece 
equipment, as braided sleeving for the insulation of lead wires and of blue glass found at  Eridu, dating from before 2 2 0 0  B.C. 
as plain or varnished cloth or tape for wrapping coils and other Whether glass was actually made earlier in Mesopotamia or not,  
parts. The cloths are also used to form laminated sheet materials however, there can be little doubt that the first vessels of glass 
and glass-mica insulations. were manufactured in Egypt under the 18th dynasty (15th and 

Glass service fabrics are used in various military and naval 14th centuries B.c.), particularly from the reign of Amenhotep I1 
applications, as pipe lagging cloths and tapes. as chemical filtration (1448-20) onward. These vessels are distinguished by  a peculiar 
fabrics, in filters for blood plasma and oils and wherever an in- technique. The shape of the vessel required was first formed of 
combustible, nonshrinking and nonstretching fabric is needed. clay (probably mixed with sand) which was fixed to a metal rod. 

After World War I1 a vast new field of application was found On this core the body of the vessel was built up, usually of opaque 
for glass fibres in plastics reinforcement, particularly with resins blue glass. On this, in turn, were coiled threads of glass of con- 
of the polyester type, which require little or no pressures during trasting colour, which were pulled by a comblike instrument in a n  
their cure. Very large articles, such as boats (up to 50 ft .) ,  motor- upward and downward direction to form feather, zigzag or arcade 
car bodies, aircraft parts (radomes, ducts), corrugated translucent patterns. These pattern threads, usually yellow, white or green 
roofing sheets and fishing rods can be formed, all with a high in colour, and sometimes sealing-wax red, were rolled in (mar- 
strength for weight ratio, excellent impact strength and weathering vered) flush with the surface of the vessel. Finally, if desired, 
resistance. handles-often of translucent glass and sometimes of patterned 

In  the U S . ,  glass decorative fabrics were produced as drapery "canesu-were added. The vessels so made were nearly always of 
materials, shower curtains and marquisettes. Glass threads also small size and were in most cases made for toilet use, to contain 
found use in surgery as a suture material for certain types of work. unguents and the like. Occasionally glass was decorated with de- 
Medical research established that glass fibres cannot be inhaled into signs cut on the lapidary's' wheel. Glass is known to have been 
the lungs and are innocuous both in the intestinal tract and in the made on the palace site of Tel el Amarna, the residence of Ikhna- 
blood stream. Workers handling glass fibre products. particularly ton (c. 1375-54 B.c.), and the number of fragments found in and 
in wool form, may experience a transitory skin irritation of purely near the palace of Amenhotep I11 ( c .  1408-1375 B.c.) a t  Thebes 
mechanical character, which produces no allergic reaction and soon suggests that it was made there also. This great period of ac- 
passes as they become accustomed to the material. S o  physidogi- tivity seems to have died down after the 14th century B.c.. and 
cal reactions of the body to glass fibres have been demonstrated. after the 21st dynasty (about 1000 B.c.) appears to have ceased 

(T.  S. R.; A. DE D.) altogether. 
BIBLIOGR~PHY.-H. SchuIz, Das Glas (Munich, 1923) ; E. Zschimmer, Little is known of the gfass made a t  this time in Mesopotamia, 

Theorie der Glasschmelzkunst als physikalischchenzische Technik (Jena but the ~ i ~ ~ ~ ~ h  tablets of the reign of ~ ~ ~ ~ ~ - b ~ ~ i - ~ ~ l  (668-c. 626 and Berlin, 1923) ; F. W. Hodkin and A. Cousen, Textbook of  Glass 
T e c h ~ o l o g y  (London, 1925) ; R. Dralle, Die Glasfabrikation, ed. by B.c.) and the remains of glass in various forms excavated by 
G. Keppeler, z "01. (Munich, 1926 and 1931) ; C. J. Peddle, Defects in M. E. L. Mallowan at  Nimrud (Kalakh) afford practically certain 
Glass (London, 1927) ; K. Hesse, Die Glasveredelung (Leipzig, 1928) ; proof that glassmaking was carried on there during the 8th to  the 
H. ~chulz,  as Geschichte der Glaserzeugung (Lei~zig, 1928) ; R. 6th centuries B.C. I t  is possible that certain vase-shaped vessels Schmidt, Die Rohstoge zur Glaserzeugung (Leipzig, 1943) ; F. Spate, 
weiss- Hohl- und Gerateglas (Leipzig, 1931) ; H, Thiene, Glas, vol, of palish green glass, cut from the solid mass as if the glass had 
(Jena, 1931 and 1939) ; J .  Lamort, Glasschtnelziifen (Spamer, 1932) ; been stone! may be and date from as early as the 
J. Wolf, Le Travail et te ja~onage dcoratif du  verre (Brussels, 1933) ; 2nd millennium B.C., although none has been found in controlled 



ASS 
excavations. A vase of this technical type, however, is known 
which bears the cartouche of the Assyrian king Sargon ( 7 2 2 - 7 0 5  

B.c.), and it is possible that glass treated in this way, and thus 
contrasting completely with the core-wound glasses of Egypt, was 
manufactured over a long period in Mesopotamia. 

Glass mas made in Greece in Mycenaean times, usually in the 
form of small moulded architectural details, but a few vessels of 
forms abnormal to Egypt suggest that perhaps some vessel glass 
also was made in the Egyptian technique. The glasses of this pe- 
riod found in the greater part of the Aegean area are probably im- 
ports from Egypt. 

In  general, glass which may be dated to the first half of the 
1st millennium B.C. is scarce and displays little homogeneity. 
Some of it may have been made in Mesopotamia and exported 
through the Phoenician traders to countries farther west, while 
some of it may even have been manufactured a t  sites in the east- 
ern Mediterranean or Aegean of which nothing is a t  present 
known. From the 6th century B.c., however; glass begins to ap- 
pear in great quantities once again, particularly on the Greek- 
inhabited islands of the Aegean, in Greece itself, Italy, Sicily and 
even farther west. This profusion of specimens contrasts with 
the poverty of finds on Egyptian soil, and, although the technique 
of manufacture of these glasses is the same as that of the core- 
wound Egyptian glasses of the 18th-21st dynasties, i t  is probable 
that they were made elsewhere-possibly in Syria or some part of 
the Greek world. The vessels made were still small, serving 
mainly for toilet purposes, but the shapes are quite different from 
those of the earlier Egyptian dynastic glass. They were in the 
main decorated with the light-coloured threads on a dark (usually 
blue) ground familiar from the Egyptian 18th dynasty, but a no- 
table variation is to be found in pieces decorated with dark-purple 
threads on a white ground. In the Hellenistic period (roughly 
from the 4th century B.c.) the shapes of these vessels tend to de- 
generate. The technique of decoration, however, remained the 
same throughout, although new colour combinations were used, 
and was indeed continued right into the era of blown glass. 

The Roman Empire.-In Egypt in the course of the Ptolemaic 
period (323-30 B.c.) Alexandria seems to have come to the fore 
as a glassmaking centre, and in the crucial period about the 1st 
century B.c., which saw the beginnings of glass as it  is known to- 
day, it had become pre-eminent in certain branches of glasswork- 
ing. Most directly connected with the antecedent sand-core tech- 
niques was the manipulation of coloured glass rods to make 
composite canes which, when cut across, revealed a design, much 
as in the Brighton rock of modern times (mosaic glass). Slices cut 
from such canes could be arranged side by side to produce repeti- 
tive patterns. When, as often happens, the canes are of circular 
section and with starry or flowerlike designs, the resultant glass 
is called millefiori (thousand flowers). The technical advance 
most fraught with possibilities for the future, however, was that 
of mould pressing, by which glass could be pressed down into a 
mould by means of a plunger, thus producing vessels of open 
shapes, such as bowls, dishes, etc. (See Manufacture and Uses, 
above.) A combination of this technique with the millefiori tech- 
nique enabled bowls to be produced with variegated designs in 
infinite variety. Sometimes glass of various colours was irregu- 
larly compounded. to give the effect of a natural veined stone, 
and occasionally enclosures of gold leaf in the glass simulated the 
glitter of natural pyrites (aventurine glass). Bowls were often 
finished round the rim with a cordon made of a clear glass thread 
twisted with one of opaque white; sometimes such cable threads 
were themselves coiled round and round from a centre to make a 
bowl of lacy appearance, with the opaque-white glass threads ap- 
parently set in a clear colourless matrix. All these pieces might be 
finished with a fire-polish by returning them to the furnace, but 
many mould-pressed glasses were, in fact, given a rotary polish, 
either by means of a spinning wheel fed with abrasives or by a 
process akin to lathe turning, where the object spins and the too1 
is stationary. Similar equipment probably was used for the nu- 
merous pieces which give every appearance of having been cut 
from a solid block of glass or a t  least from a thick blank prepared 
by the mould-pressing process. The pieces made in this way 

(usually flat dishes or two-handled cups) follow in shape the cur- 
rent forms of pottery and metalwork. Wheel engraving appears 
to have become an Alexandrian specialty in the 1st century B.C. 

and probdbly continued to be so throughout the two succeeding 
centuries. The Alexandrian engravers produced not only the cut- 
from-the-block effects already described but also wheel-cut designs 
both in intaglio and in raised relief, the latter being achieved by 
the laborious process of grinding back the whole surface of the 
glass to form the ground of the design. Simple motifs such as 
lotus buds or lotus flowers were produced in this way. but occa- 
sionally also more elaborate figural compositions. Other Aleuan- 
drian specialties appear to have been enamel painting (by which 
pigments mixed with a glassy flux were fused with the surface of 
the glass vessel in a separate firing in a muffle kiln) and a technique 
whereby a leaf of gold etched with a design was sandwiched be- 
tween two layers of colourless transparent glass. 

The mould-pressing process described above seems to have given 
the cue for the most important innovation in the whole history of 
glass manufacture-blowing. Perhaps by a pure stroke of in- 
ventive genius it was perceived that glass on the end of a hollow 
metal tube could be blown into a mould as easily as it  had been 
hitherto pressed in. The next stage was to make mould-blown 
forms such as flasks, which could not be made by the pressing tech- 
nique. Finally, it was realized that the glass bulb on the end of 
the blowpipe could be shaped freehand to any form desired, and 
handles, feet and decorative elements added at will. This crucial 
discovery, probably made during the 1st century B.c., lies behind 
the astonishing growth of the glass industry in Roman imperial 
times. I t  has been said with truth that never before the modern 
era was glass so widely used as under the Roman empire. Not 
only were luxury vessels of the types already described produced 
with an elaboration of skill which astonishes, and often baffles, the 
modern technician, but commercial containers for a variety of 
products were mass-produced in common greenish glass on a scale 
unmatched before the 19th century. 

The discovery of glass blowing may well be credited to the 
Syrian glassworkers, since the first mould-blown glasses bear the 
signatures of Syrian masters, and since the readily ductile Syrian 
soda glass was especially apt for this purpose. The Syrian glass- 
workers. however, seem always to have been willing to migrate 
where demand promised a ready market, and some of the masters 
of mould blowing already mentioned appear to have moved to 
Italy already early in the 1st century A.D.; in the course of this 
century Italy probably became one of the chief glass-producing 
areas of the empire. In particular, the art of glass engraving 
seems to have been transplanted there, and one branch of that art 
-grinding through an opaque-white layer of glass to the darker 
ground on which it is superimposed (cameo glass)-appears to 
have flourished on Italian soil. The most famous example of this 
exacting technique is the Portland vase. in the British Museum, 
London. The capacity of the Italian cutter to surpass his masters 
in work of the most complex character is seen in the so-called 
cage-cups (diatreta), on which the design-usually a mesh of tan- 
gent circles with or without a convivial inscription-is so under- 
cut that it stands completely free of the body of the vessel, except 
for an occasional supporting strut. These cups were perhaps 
made at  Aquileia and date from the 3rd and 4th centuries A.D. 

By an economic process paralleled in the pottery industry, glass- 
making soon spread from Italy to the northern province of Gaul 
and in particular to the valleys of the RhGne and the Rhine. I t  
seems certain that glass was manufactured in Britain, too, but 
little is known of the industry there and it was probably not of 
great importance. The Rhineland, however, became one of the 
great glassmaking areas of the Roman world, and although (in 
part no doubt because of successive migrations of near eastern 
workers) Rhenish glass is always recognizably Roman, several 
types of decorated glass were specialties of the district. Of these, 
glasses decorated by threads trailed on in serpentine patterns and 
then pressed flat and notched are perhaps the most important and 
characteristic (Schlangenfadenglaser). A considerable school of 
glass engraving also seems to have flourished, probably centred on 
Cologne. Although some of the engraving is in a n  impoverished 





BY COURTESY O F  (TO? LEFT, TOP CENTRE) THE DIRECTOR OF THE VICTORIA AND ALBERT MUSEUM. (OTHERS) THE TRUSTEES OF THE B R l l l S H  MUSEUM 

ANTIQUE A N D  MEDIAEVAL GLASS OF EUROPE A N D  THE EAST 
Top le f t :  Fragment of mosaic glass. Roman; 1st century A.D. Centre right: Bowl of mlilefiori glass. Roman; 1st century A.D. 
Top centre: Enamelled "Humpen" with representation of the Bottom lef t :  "The Portland Vase," blue glass cased with white 

cooper's trade. Bohemian; 1616 and carved. Roman; 1st century B.C. or A.D. 
Top right: Toilet jug. Probably Egyptian; 3rd-1st centuries B.C. Bottom right: Pilgrim bottle, enamelled and g i l t  glass. Syrian; 
Centre lef t :  Goblet. green glau enamelled and g i l t  Venetian; about 125060. 

about 1500. 



GLASS PLATE 111 

Or C O U R T E S Y  O F  ( I )  S T A A T L I C H E  M U S E E N ,  B E R L I N ,  (2 .  1. 6.  7.  8 )  V I C T O R I A  A N 0  A L B E R T  M U S E U M .  ( 3 ,  4 )  T H E  T R U S T E E S  OF T H E  B R I T I S H  M U S E U M ,  (9) T H E  M E T R O P O L I T A N  MUSEUM 
OF A R T ,  N E W  YORK 

ROMAN GLASS 
1. Cage-cup, or diatreton: 3rd century A.D. 5. Mould-blown bottle, probably Syrian; 2nd or 3rd century 
2. Portrait head, etched gold leaf between layers of glass; 2nd or 3rd cen- 6. Pillar-moulded bowl; 1st century 

tury 7. Bott le w i t h  plastic decoration, probably Syrian; 4 th  or 5 th  century 
3. Faceted beaker; probably 2nd century 8. Mosaic-glass dish; 1s t  century 
4. Bowl engraved wi th  scene from the Actaeon legend, Rhenish; 3rd cen- 9. Jug wi th  coloured applied threads (Schlangenfadenglas ) ,  Rhenish; 

tury probably 3rd century 



PLATE IV GLASS 

B Y  C O U R T E S Y  O F  [ I .  3 ,  / - - I 0 1  V I C T O R I A  A N D  A L B E R T  M U S E U M ,  ( 2 1  S T A A T L I C H E  M U S E E N ,  B E R L I N .  ( 4 ,  5 )  N A T I O N A L  M U S E U M ,  S T O C K H O L M .  ( 6 )  R I I K S M U S E U M ,  A M S T E R D A M  

T E U T O N I C  A N D  I S L A M I C  GLASS 
1.-3. Frankish glass; 5th- 7th centuries Egyptian; 1 1 t h  or 1 2 t h  century 
4. Mould-blown emerald glass jug, near eastern; 12 th -14 th  centuries 7. Sprinkler, Pers~an;  1 7 t h  or 1 8 t h  century 
5 .  Beaker, crystal glass cut  in relief, probably Mesopotamian; 9 t h  or l o t h  8. Mosaue lamp, enamelled and g i l t  glass, Syrian; about 1300- 10 

century 9. "Lustre" painted bov~ l ,  Egyptian; 1 0 t h  or 1 1 t h  century 
6 .  Beaker of smoky topaz-coloured glass, cu t  in  relief ("Hedwig" glass), 10.  Bottle, enamelled and g i l t  glass, Syrian: late 13th-ear ly  1 4 t h  century 



V E N E T I A N  GLASS AND GLASS O F  THE FACON DE V E N I S E  
1. Mi l le f io r i  goblet, Venice; about 1 5 0 0  6. Goblet, "ice glass" w i t h  g i l t  stem and applied masks, Netherlands ( ? ) ;  
2. Ewer of agate glass (ca lcedon io ) ,  Venice; about 1 5 0 0  late 1 6 t h  or early 1 7 t h  century 
3. Goblet of enamelled and g i l t  glass, Venice; about 1 5 0 0  7. Wineglass w i t h  I a t t i c i n i o  decoration, probably Venice; 1 7 t h  century 
4. Stand, w i t h  g i l t  stem and whi te threaded bowl, probably Venice; 16 th  8. Reliquary, Venice; probably late 1 6 t h  century 

century 9. Dish engraved w i t h  diamond point, Venice; 1 7 t h  century 
5. Wineglass w i t h  plastic decoration, probably Venice; 1 7 t h  century 10. Wineglass, Venice; early 1 7 t h  century 



PLATE VI GLASS 

BY COURTESY OF (1-3. 5 .  7, 8 )  V I C T O R I A  AND A L B E R T  MUSEUM. ( 4 )  S T A A I L I C H E  M U S E E N .  B E R L I N .  ( 6 )  C E C I L  H l G G l N S  MUSEUM.  BEDFORD, (9) R I J K S M U S E U M .  A M S T E R D A M  

GLASS O F  THE F A C O N  DE VENISE 
1. Blue glass vase engraved w i t h  diamond point, Ha l l  i n  the Tirol, Aus.; 6. Blue glass bot t le engraved w i t h  diamond point  by  W. van Heemskerk. 

second half of the 1 6 t h  century Dutch; late 1 7 t h  century 
2. Vase of enamelled glass, Barcelona, Sp.; early 1 6 t h  century 7. Covered goblet w i t h  serpentine stem, probably Netherlands; 1 7 t h  cen- 
3. Vase, Spanlsh (Andalusia or Castri l) ; 1 7 t h  century tu ry  
4. Blue jua enamelled i n  colours, France; 1 6 t h  century 8. Flute glass engraved w i t h  diamond point, Netherlands; about 1 6 6 0  

5. Goblet, Netherlands; middle of the 1 7 t h  century 9. R z m c r ,  engraved w i t h  diamond point  by Anna Roerners Visscher, Dutch;  
1 6 2 1  



GLASS PLATE VII 

GERMAN GLASS: L A T E  MEDIAEVAL T O  17TH C E N T U R Y  
1. M a i g e l e i n  of green glass spirally ribbed; second half of 1 5 t h  century 6. Pasg las  of clear glass, perhaps Rhenish; 1 6 t h  century 
2. RSmer  of green glass w i t h  applied lions' masks; middle of 1 7 t h  century 7. Goblet and cover, wheel-engraved by Hermann Schwinger, Nuremberg; 
3. R l i m e r  of green glass; late 1 5 t h  or early 1 6 t h  century 1 6 8 1  
4. K u t t r o l f  of clear glass; probably 1 6 t h  century 8. Beaker and cover, wheel-engraved by Gottfr ied Spil ler, Ber l in ;  about 
5. Beaker decorated in black enamel (Schwarz lo t )  by Johann Schaper, 1 6 9 5  

Nurernberg; about 1660- 70 9. Goblet and cover, wheel-engraved in relief by Franz Gondelach, Cassel; 
about 1 7 0 0  
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GLASS PLATE IX 

B Y  COURTESY OF VICTORIA  A N D  ALBERT MUSEUM 

E N G L I S H  GLASS: L A T E  17TH T O  E A R L Y  19TH C E N T U R I E S  
1. Goblet containing in the stem a coin of 1684 ;  about 1685  7.  Wineglass w i th  enamel-twist stem, engraved and inscribed "Success to 
2. Goblet w i t h  baluster stem; early 1 8 t h  century the Eagle Fr igate John i<nil i  Commander," Br isto l ;  1756- 60 
3. Goblet containing in the stem a coin of 1 6 9 0 ;  late 1 7 t h  century g. Wineglass w i t h  faceted stem and bowl; about 1 7 6 0  
4. Wineglass w i t h  shouldered stem and moulded inscription, "God Save 9. Sweetmeat glass w i th  cut  decoration; about 1750- 60 

K ing  G" ; about 1 7 1 5  10 .  Rummer w i t h  engraved decoration; 1 8 2 1  
5. Wineglass w i t h  drawn stem and early type of engraving: about 1730  11. Wineglass enamelled by a member of the Beilby fami ly ,  Newcastle upon 
6. Winealass w i t h  a i r - twist  stem, engraved w i t h  Jacobite motives; about Tyne; about 1 7 7 0  

1745-55 



PLATE x GLASS 

BY C O U R T E S Y  O F  V I C T O R I B .  A N D  A L B E R T  M U S E U M  

E N G L I S H  GLASS:  16TH T O  E A R L Y  1 9 T H  C E N T U R I E S  
1. Tankard, bearing the raven's-head seal of George Ravenscroft; about 5. Beaker of opaque-white glass painted i n  enamel colours; about 1755-  

1675  6 0  
2. Jug  of bot t le glass w i t h  incorporated whi te specks (Nailsea type); 6. Chandelier, c u t  glass; about 1 7 6 5  

early 1 9 t h  century 7. Decanter decorated w i t h  faceted cu t t ing ;  about 1 7 6 0  
3. Goblet engraved w i t h  diamond point, probably made i n  the London 8. Jug of mould-blown glass, w i t h  a i r  bubbles i n  the cover knob; f irst 

glasshouse of Jacopo Verzelini: 1 5 8 1  half of the 1 8 t h  century 
4. Rum decanter of blue glass w i t h  g i l t  decoration; about 1 7 8 0  9. F r u i t  or salad bowl, English or I r ish;  la te 1 8 t h  century 

10.  Wine cooler; about 1 8 2 5  



GLASS PLATE XI 

BY CCJr lTESY O F  ( I )  E D R O ' i Z ?  01 S i l ) L ? . B R ! D G E ,  ( 2 ,  6 ,  81 V I C T O R I A  AND ALBERT M U S E U M , ! P )  M R S .  E. W O R R A L L ,  ( 4 )  SMITHSONIAN I N S T l T i l T l O N ,  ( 5 ,  7 )  J A M E S  POWELL A N D  60NS 
l W H I l E ' ~ l 4 W S ) ,  WLX135-2\1 

BRITISH GLASS AFTER 1850 
1. R-!tly-cased goblet, made b y  the f i rm of Richardson, Wordsley near London; last quarter of the 1 9 t h  century 

btourbridge, w i t h  engraving designed by W. J. Muckley; about 1 8 5 1  6. Cut-glass bowl designed by Kei th Murray for Stevens and Will iams, 
2a  ant1 2b. Dr ink ing  glasses designed by Ph i l i p  Webb for Wi l l i am Morris in Brierley H i l l  near Stourbridge: 1935 

1 8 5 9  and made by James Powell and Sons, London 7. Bowl of par t ly  coloured glass designed by Wi l l i am J. Wi lson a t  James 
3. Cut-glass decanter made by the firm of Richardson; about 1 8 5 1  Powell and Sons, Wealdstone; 1 9 5 5  
4. The "Pegasus" vase, made i n  the "cameo" techniaue by John Northwood 8. C u t  and engraved vase designed by  Clyne Farquharson a t  the firm of 

of Stourbridge between 1 8 7 6  a,id 1882 John Walsh Walsh, Bi rmingham; 1 9 3 4  
5. 5ei.anter w i t h  blue-glass t ra i l ing,  made by James Powell and Sons, 



PLATE XI1 GLASS 

( 6 )  M E T R O P O L I T A N  M U S E U M  OF A R T .  N E W  Y O R K .  ( 8 )  M R S  O I L 1  MAKI. H E L S I N K I .  A N D  W E R N E R  S O D E R S T R O M  O S A K E Y H T I O .  H E L S I N K I  

C E N T R A L  E U R O P E A N  A N D  S C A N D I N A V I A N  GLASS A F T E R  1850 

1. Bowl  designed by August Kiihne and Josef von Storck and engraved by 
Carl Pietsch of Kamenicky Senov (Steinschonau), Bohemia, for J. and 
L. Lobmeyr, Vienna; 1875  

2. Lustred glass vase made by the firm of J .  Lotz '  Witwe,  Klastersky MlYn 
(Klostermiihle). Bohemia, and shown a t  the Paris exhib i t ion of 1 9 0 0  

3. Vase engraved w i t h  "Hamlet" motifs designed by  Jaroslav Horejc and 
enaraved by A. and K.  Bischoff a t  the Lobmeyr studio, Kamenicky 
Senov. Czech.; 1 9 5 5  

4. Winerrlass desianed by Wi lhelm Waaenfeld for Pe i l l  und Putzler, Duren, 
Ger.; 1 9 5 4  

5.  Engraved bowl designed by Edward Hald a t  Orrefors glassworks, Sweden; 
1935  ---" 

6. Vase w i th  decoration of internal colour and bubbles designed by Edvin 
Ohrstrom a t  Orrefors glassworks, Sweden; 1 9 3 9  

7. Vase w i th  semiopaque whi te decoration designed by Vicke Lindstrand 
a t  Kosta glassworks, Sweden; about 1 9 5 4  

8. Vase of par t ly  bubbled glass designed by Gunnel Nyman for Nuutajarv i  
(Notsjo) glassworks, F in land;  about 1 9 4 7  

9. Vase w i t h  engraved decoration, f rom a series or ig inal ly  designed abo t~ t  
1 9 4 6  by Tapio Wirkkala for the f irm of Karhula-l i t tala. F in land 



GLASS PLATE SIII 

B Y  C O U R T E S Y  O F  ( 1 )  C 3 Y S E R Y A T O I R E  N A T l O N l i  D E 5  A R T 5  E T  M ~ T I E R S .  P P R I S .  ( 2 .  6 7 )  V I C T O R I A  A N D  A L B E R T  M U S E U M .  ( 3 )  M E T R O P O L I T A N  M U S E U M  O F  A R T .  ( 1 )  D A U M .  N A N C Y .  

( 5 1  Y E N l N l  Y E N l C E  ( 5 )  K O N i N K L r 2 K E  h E C E R L A N D S C H E  G L A I F A B R , E K .  L E E R O A M  

FRENCH,  I T A L I A N  AND D U T C H  GLASS A F T E R  1850 

1. Cased vase made by Cristallerie de Baccarat, France; about,1851 C .  Stemmed bowl made by the firm of Venini, Venice, It.; 1920s 
2. Vase of  coloured glass w i t h  relief decoration made by Emi le Gall&, 6. "'se w i t h  figured decoration designed by Ercole Barovier a t  the f i rm 

France; probably about 1895  of Barovier e Toso, Venice; 1 9 5 1  
3. Vase made by Ren6 Lalique, France; 1 9 3 0  7. Covered goblet made by the firm of Salviati, Venice; 1 8 6 9  
4. Bowl designed by Michel Daum, France; 1 9 5 3  8.  Vase designed by Andries D. Copier a t  the Leerdam glassworks, Nether. 

lands; mid-20th century 



PLATE XIV GLASS 
:I 

Top row: Left and right, pdr of oantilluk~bka, ~rob*lo~.y !frem rdasaworkc &4@40. 43ih&s+, engraved ambleit &em tha Nsw Brernan- (MC) glum 
af Caspar Wictar, Wlrtarbera, NJ., abWC 174@d@. Csnb% maar bowl, -@mvFs6hry of John F. Ameiung, dated ITS2 
probably from Rakewell alacshowrcr, PlkbBurgh, Pa., first half of the Bottom row: Left, sugar bowl, Wictarberg or Qlaatbsro, NJ., pwbably 
19th century last suarter of the 18th century; centre. sugar bowl, probably from Zanes- 

Second row: Left and right South Jersey style pltchers with "lily pad" ville, O., glassworks, about 1815-30; rlght, sugar bowl possibly from 
decoration, probably Lookport or Lancacter glassworks, New York, about Manheirn, Pa.. or Henry W. Stiegel glassworks, about 1765-74 



GLASS PLATE XI' 

A M E R I C A N  BLOWN, MOULDED AND PRESSED GLASS; 1765-1865 

1--4. A t t r ibu ted  t o  Stiegel: prototypes Continental: 1. Engraved and pan- 9-13. lnsufflated or contact blown-mould technique, 1790- 1864: 9. Four-  
elled f l in t  I I P  glass. 2. V!treous enamelled f l in t  canister. 3-4. F l i n t  mould pitcher. 10.  Three-mould celery holder. 11. Three-mould 
suoar bowl  and oitcher showino Venetian diamond technique baroque patterned decanter. 12.  Three-mould vase. 13. Three-mould 

5. Swirled, expanded, double-domed Ohio type sugar bowl, 1820- 40 
opalescent pitcher 

1 4 .  Swirled and fluted expanded Ohio pitcher; 1316-26 
6. Swir led and fluted, expanded, reamed edged amber bowl, Pennsylvania- 

Maryland-Ohro type; 1784- 1840 15 .  Lacy pressed glass, New England Glass Co., Cambridge, Mass.; 
1840- 50 

7. Paper-weight made by Wm. T. Gill inder, Philadelphia; 1 8 5 0 4 0  16.  Crude early pressed glass, Boston and Sandwich Glass Co., Mass., and 
8. Amber flower "off-hand" blown by  Zanesville, Ohio, artisan; 1840-50 Providence, R.I.; 1828- 38 



PLATE 9 i Y I  GLASS 

B Y  COURTESY OF ( I ,  5 ,  6 )  KNITTLE, " E A R L Y  AMERICAN GLASS"  ( T H E  CENTURY C O . ) ,  ( 2 )  HENRY V. WEIL ,  ( 3 ,  1 3 ,  14, IS, I S )  E l iRL 1. KNITTLE, ( 4 )  A R T H U R  S U S S E L ,  ( 7 )  J A M E S  H, 
ROSE, ( P )  THE METROPOLITAN MUSEUM OF ART .  NEW YORK, ( 9 ,  10. 11, I Z )  I. H E R B E R T  W E S T  

AMERICAN BOTTLES,  FLASKS,  COMMEMORATIVE A N D  SYMBOLIC CUP-PLATES; 1765-1870 
1-6. EXPANDED: 1. P i i k i n  type; 1783- 1830. 2. Stiegel type; "Dia- "Frigate Mississippi," reverse, "Kossuth"; 1851- 53. 10. West Virg in ia,  
mond-daisy": 1765-74. 3.  Ohio type; "Diapered-hip"; 1815-48.  4. Jenny Lind,  " Viol in"  type; 1851- 53. 11. J. R. & Son "Corseted v io l in"  
Mid-western type; 1815-60. 5. Pi t tsburgh type: 1820-70. 6. Zanesville type; 1832-38. 1 2 .  "Anchor v io l in"  type, for Ohio River  trade; 1820-  
type; 1 8 4 0 6 0 .  7-12. BLOWN I N  MOULD: 7. Monongahela type; 1815-  40. 13-16. CUP-PLATES: 13.  Harrison campaign; 1841.  14. Chancellor 
35. 8. The advent of the railroad; 1832-38. 9. Calabash type; Kensington, Livingston; 1830-36. 15 .  1 8 3 1  Eagle. 16.  Bee-hive ( Industry) ;  1 8 3 4  



GLASS PLATE XVIa 

B Y  C O U R T E S Y  O F  ( I )  h 1 1 S S  M A R Y  L E I G h I O N .  ( 2 )  B R O O K L Y N  M U S E U M .  ( 3 )  A D P R I N T  L T D . .  1 4 !  T O L E D O  M U S E U M  O F  A R T ,  ( 5 .  7 1  T H E  M E T R O P O L I T A N  M U S E U M  O F  A R T .  ( 6 1  S h l l T H S O N l A N  

I N S T I T U T I O N ,  ( 8 )  M A U R I C E  I i E A T O N  

U N I T E D  STATES GLASS AFTER 1850 

1. Blue-cased to i let  bott le, probably made by  the New England Glass com- of the 1 9 t h  century 
pany, Cambridge, Mass., in  the 1850s  6. Plate w i t h  intagl io cu t t i ng  made by the T. G. Hawkes Glass company, 

2. Ruby-ca~ed wineglass engraved by Louis Vaupel at the New England Corning, N.Y.; early 2 0 t h  century 
Glass company; th i rd  quarter of the 1 9 t h  century 7. Vase made by the Steuben Glass company, Corning, N.Y. Engraving de- 

3. Pitcher i n  "peachblow" coloured glass made by the New England Glass signed by Sidney Waugh; 1 9 3 7  
company in the 1880s 8. Bowl  w i t h  coloured pattern made by Maurice Heaton, West Nyack, 

4. Cut-gJass plate made by the L ibbey Glass company, Toledo, 0.; 1890-93 N.Y.; 1955 
5. Vase of Favr i le  glass made by Louis Comfort Tiffany, New York; end 





GLASS 
PLATE XVII 

BY COURTESY OF CORNING GLASS WORKS 

O F F H A N D  GLASS M A N U F A C T U R E  

1. Tools used in  offhand glass manufacture 
2. Gathering glass from a pot for offhand manufacture 
3. Offhand blowing to shape the bowl of a goblet 

4. After fastening to a punty, the unfinished goblet is reheated and the 
excess glass is sheared off 



PLATE XVIII GLASS 

O P E R A T I O N S  IN THE M A N U F A C T U R E  O F  GLASS 

1. An "open and shut" hot-iron blow mould 3. Drawing tubing by hand 

2. Dropping molten glass into a "block" mould, after which i t  is pressed 4. Automatic press for manufacture of baking ware 
into a ra~ l road  signal lens 5. The Corning "ribbon machine" in operation 



GLASS PLATE XIX 

F I N I S H I N G  A N D  E N G R A V I N G  GLASS 

1. An engraver making a hollow cut on a Steuben goblet 4. Lampworkel fabricating a bulb-type condenser 
2. Polishing a blueprint cylinder 5. Foreman in a Finnish glass factory examining an engraved vase 
3. Copper wheel engraving 





GLASS 41 I 

linear style, often eked out by lines scratched with a hard-stone 
point, some of it is executed by means of wheels sufficiently thick 
to permit rounded cuts corresponding to the relief modelling of 
the human figure and simulating it xhen the piece is seen against 
the light. Both these types of decoration flourished in the 3rd 
and 4th centuries A.D. 

In Egypt in the later (3rd-jth) centuries of the Roman epoch 
glass was in frequent use for tableware. but the artistic standards 
of manufacture did not stand very high. Plain dishes, cups. borrls 
and lamps are frequently met with, the glass metal of the table- 
wares ranging from an almost colourless material of good quality 
to a greenish-brownish substance full of bubbles and impurities. 
Decoration in this late period is mainly restricted to a few rough- 
cut lines. an occasional group of coloured glass blobs on. for in- 
stance) the lamps. or a zigzag trail of glass thread running between 
the lip and the shoulder of a vase. In  Syria during the same pe- 
riod. however. this trailing technique. which was particularly suit- 
able to the ductile Syrian material, was carried to extreme lengths, 
circuits of threads round the body or neck of a vessel, zigzags- 
either on the body or festooned between lip and shoulder-and 
fantastically worked handles being much favoured. Here too the 
quality of the material degenerated and .the finer types of glass 
ceased to he made. 

IVith the breakdown of the Roman empire glassmaking fared 
differently in different parts of the world. In the east. urban life 
continued relatively undisturbed, and glassmaking evolved in an 
unbroken progress into Islamic times. In  the northern provinces, 
honever; from being a centralized industry, glassmaking became 
an affair of small glasshouses working in comparative isolation in 
the forests that supplied them with fuel. There relatively simple 
shapes were made in an impure greenish or yellowish material, 
their decoration being restricted to simple trails of thread. Con- 
siderable virtuosity. however, was displayed in the manufacture 
of the elaborate and fantastic "claw beakers" [Riisselbecher) from 
about A.D. 500 onward. On these, two superimposed rows of hol- 
low trunklike protrusions curve down to rejoin the wall of the 
vessel above a small button foot. 

In the eastern parts of the empire, Syria appears to have con- 
tinued with its predilection for trailed and applied ornamentation, 
which became in the 5th-7th centuries sometimes fautastically 
elaborate. In Egypt the art of glass seems to have suffered a 
catastrophic decline. only small rough vessels of impure green or 
blue material being manufactured, with no more decoration than a 
few coloured blobs of glass or circuits of trailed thread. I n  
Byzantium itself the position of glassmaking is obscure. A dis- 
tinction made between vitriarii (glassmakers) on the one hand 
and diatretarii (glass cutters) on the other; in edicts of Constantine 
the Great, Theodosius and Justinian. suggests that cutting played 
an important part in Byzantine glass decoration. This is borne 
out by the fact that the greater part of the glass brought back from 
the sack of Constantinople by the crusaders, and placed in the 
treasury of St. Mark's in Venice. is in fact cut. Apart from the 
few pieces of obviously Roman glass which had presumably been 
kept as heirlooms in Byzantium, these glasses are decorated either 
with tessellated patterns of overlapping round or oval facets or 
with round bosses cut in the relief technique. These same two 
broad divisions of cutting technique are observable in the glass 
of the 5th century excavated at  Kish in Mesopotamia, and it is a 
fair assumption that here, as in some of the other arts. Byzantine 
taste was strongly influenced by the east. I t  is probable, how- 
ever. that some enamelled and gilt glass also was made in the 
Byzantine provinces (e.g., in Corinth). if not in Byzantium itself. 
The position of glassmaking in Italy during this period is obscure. 

Islam.-In the course of the 7th century A.D. the whole near 
east was overrun by the Arabs. .Although the original political 
unity of this invading force was soon split by faction, and a num- 
ber of rival dynasties were established in different parts of the con- 
quered territory, an Islamic cultural area was created which was 
comparable with the area of Graeco-Roman culture existing under 
the Roman empire. In  these conditions there evolved a glass style 
which is as distinct,ively Islamic as that of the Roman empire was 
Roman. Although it often is not possible to say where a particular 

glass mas made, the different parts of the Islamic world seem to 
have shown a predilection for one or another type of glassmaking. 
In Syria thz native bent for plastic work seems to have continued 
to find its outlet both in pieces more or less heavily decorated with 
trailed threads or applied blobs and in pieces blown i s  moulds 
patterned with ribs or with honeycomb or other all-over designs. 
In hlesopotamia glassmaking seems to have flourished especially 
under the Xbbasid caliphate (A.D. 750-1258), which, particularly 
in the 9th century. appears to have attracted to its service many 
of the best artists in the Islamic world. In  particular, a great 
school of glass engraving appears to have been established in 
?\lesopotamia. Not only were the earlier modes of facet and boss 
cutting continued. but (perhaps deriving from them) two splendid 
new styles were created. the one of linear engraving in intaglio. 
the other a method of relief cutting in which the outlines of the 
design were left standing in relief by the cutting back of the ground 
and were then enlivened by crosshatching. In this technique were 
produced bonls. bottles and ewers of remarkable sumptuousness, 
decorated r i t h  figures of running animals and with plant scrolls, 
the leaves of nhich were formed by semipalmettes. The number 
of fragments of this latter type of cut glass found in Persia after 
n70rld War I1 suggests that such work may also have been done 
there, and the fine linear style referred to above was probably also 
practised in the more easterly provinces of the Xbbasid caliphate. 

In  Egypt there was both innovation and, after the decay of 
the post-Roman period, a notable revival of earlier techniques. 
Among the innovations mas the device of stamping a glass by 
means of tongs, one jaw of which was patterned; and many frag- 
ments of vertical-sided bowls decorated by this means have been 
found in Egypt. The technique, however, probably spread to 
other lands. and one extension of it. by which the upper and lower 
halves of bottles were made separately in contrasting colours, 
decorated by the tongs and then joined together, was probably a 
Syrian innovation. Of greater importance was the Egyptian in- 
vention of lustre painting. In  its simplest forms it consists of no 
more than painting in a pigment containing silver, which, when 
fired in a reducing atmosphere. produced a thin metallic film on 
the glass varying in colour from pale yellom, to brown. Intact 
bo\\ls and a bottle decorated by this technique are known. but 
whole classes of far more elaborate lustre-painted wares are repre- 
sented only by fragments. They present a very wide variety of 
polychrome surface effects, many of which are probably not pro- 
duced by lustre pigments properly so-called and the technical 
secrets of which are not yet understood. The vessels decorated 
by these techniques must have been sumptuous in the extreme. 

The Egyptian archaizing revivals of this period included the 
reintroduction of millefiori glass, mainly in plaques for wall deco- 
ration, and of white fern and feather patterns produced on dark 
glass vessels by combed and imbedded glass threads. Glass cut- 
ting was also practised in Egypt but probably was confined mainly 
to the production of deeply incised small perfume bottles of square 
section. the bases of which were often cut into four tapering feet- 
a conformation nhich has earned for them the name of molar- 
tooth bottles. Egypt probably also perfected the technique of 
gilding. which was decisive for the next phase in Islamic glass- 
making. I t  seems possible that it  was glass\vorkers with a knowI- 
edge of this technique, migrating from Egypt to Syria on the fall 
of the Egyptian Fatimite dynasty in I I 7 1 .  who laid the foundation 
of the Syrian art of enamelled and gilt glass. 

Although the earlier phases of this art are incompletely under- 
stood, the first group of enamelled and gilt glasses seems to be one 
in which thick enamels are used (particularly white and turquoise 
blue), often in series of beadlike drops. This class is associated 
with the town of Rakka in Syria. but the association is far from 
certain. X similar uncertainty surrounds the origins of the two 
broad farnilies into which the mature Syrian glass of the 13th cen- 
tury is divided. One class. characterized by the use of thick, 
j e~e l l ike  enamels, is connected with the town of Aleppo; the other, 
notable for its exquisitely painted small-scale figural decoration, 
is attributed to Damascus. Both these cities were famous for their 
glass at  this epoch, but it is far from certain what each produced. 
Wherever made, the glass of this type represents one of the high 



GLASS 
lights in the history of the art. whether one considers the rich 
polychromy of the enamels-green, red, yellow, white and tur- 
quoise blue-of the "Aleppo" group, or the masterly drawing in 
red outline of the "Damascus" group. Toward 1300 Chinese in- 
fluences, infiltrating to the near east by way of the Mongols and 
Tatars, makes itself felt in the decoration of these glasses and is 
apparent in the great series of mosque lamps which from about 
this time began to be made for the rulers and great officers of state 
in Egypt. From a peak point of excellerrce at the beginning of the 
14th century, a decline set in which was greatly precipitated by 
Timur's sacking of the chief Syrian cities a t  the end of the century. 
Damascus fell finally in 1400, and it is recorded that the glass- 
workers of that city were carried into captivity in Samarkand. 
Nevertheless, some enamelled glass, of inferior quality. continued 
to be made in the 15th century, perhaps in Egypt. By the end of 
that century. however, there is evidence that mosque lamps were 
being made in Venice for the oriental market, and the great near 
eastern tradition of enamelled and gilt glass was clearly moribund. 

Venice a n d  t h e  Facon  d e  Venise.-A glass industry was al- 
ready established in Venice in the 11th century, and it  is evident 
that vessel glass was being made there by the third quarter of the 
13th century. In  1291 the glass furnaces were removed to the 
neighbouring island of Murano in order to obviate the risk of fires. 
in the city. Although Venice had constant contact with the east, 
there is no evidence that it was indebted to that source for its skill 
in glassmaking, and when the first Venetian enamelled glasses ap- 
pear in the second half of the 15th century, although their tech- 
nique is essentially similar to that of the Syrian glasses just men- 
tioned, it is clear'that they are of independent development. Little 
is known of the vessels made before this period, but it is evident 
from representations in pictures that they were mainly footed 
flasks and low beakers. The Venetians themselves attributed the 
introduction of enamelling to a member of the glassmaking family 
of Barovier, and the earliest pieces known, commencing with a 
goblet referable to the year 1465, certainly show no signs of out- 
side influence. These, like most Venetian glass of this and the im- 
mediately succeeding period, show that their makers were inspired 
with the ideals common to the artists of the Italian Renaissance. 
The subjects of the enamelled glasses are drawn probably from 
contemporary woodcuts and nielli, and represent triumphs, alle- 
gories of love, grotesques and so forth. with decorative borders 
formed of dots of enamel laid on a ground of gold etched in a scale 
pattern. Many of these pieces were of richly coloured glass, 
mainly blue, green and purple. The Venetians were keenly aware 
of the Roman achievement, in glassmaking as in the other arts, 
and not only did they reproduce the earlier mosaic, millefiori and 
aventurine glass, and the glass made of blended colours resembling 
those of natural layered stones (calcedonio, sometimes miscalled 
Schmelzglas), but they even copied the Roman form of bowl with 
vertical external ribs. All these types of coloured glass were Vene- 
tian specialties and had probably been evolved as a part of the 
extensive local bead industry. The greatest achievement of Ven- 
ice, however, and that upon which its great export trade came to 
be based, was the manufacture of clear. colourless glass, the secret 
of which had probably been lost during the middle ages. From its 
resemblance to the natural crystal, this material was called cris- 
tallo, although in fact it often has a brownish or grayish cast which 
is not unpleasing. This glass, which was fluxed with soda. was 
very ductile and cooled quickly. I t  therefore demanded of the 
workman great speed and dexterity, and this in turn affected the 
nature of the glasses made. Although in the first half of the 16th 
century the Venetian glass blowers produced glasses of an austere 
simplicity of form, as the century drew on (and more markedly 
still in the 17th century) there was a tendency to produce elabo- 
rate and fantastic forms which in the end overreached itself. 
Enamelling went out of fashion in Venice (except on pieces for 
export) in the first half of the 16th century, its place being taken 
to some extent by the use of opaque-white glass threads for deco- 
rative purposes (latticinio or latticino). This form of decoration 
became progressively more complex, opaque threads being em- 
bedded in a matrix of clear glass and then twisted into cables 
which were themselves used to build up the wall of a vessel. The 

height of complexity was reached when a bulb of glass decorated 
with cables or threads running obliquely in one direction was 
blown inside a second bulb with threads writhen in the other direc- 
tion, the composite globe thus formed being then worked into the 
desired form. This gave a vessel completely covered with a lacy 
white pattern (vetro di trina). Other methods of decoration at  
this time were mould blowing, and dipping a vessel while hot 
into water, or rolling it on a bed of glass fragments, to produce 
a crackled surface (ice glass). Cristallo was also found suitable 
for engraving with the diamond point, which produced spidery 
opaque lines especially suitable for. delicate linear designs. Most 
Venetian work of this type was devoted to scrolling leafy designs 
which run round the rims of dishes and plates. The technique 
seems to have come in about I 560. 

The glassworkers of IWurano were governed by stringent laws, 
which forbade them to leave Venice or to teach their secrets to 
outsiders, under dire penalties both to themselves and their 
families. Such was the demand for Venetian glass in the rest of 
Europe, however, and such the desire of kings and nobles to have 
the making of glass in their own hands, that many Venetian work- 
men in the course of the 16th century were tempted to abscond 
to other countries, where they helped to set up glassworks. 
Furthermore, there was at  L'Altare, near Genoa, a second great 
centre of glassmaking, where glass was made so like the Venetian 
in style and material that it is nowadays impossible to distinguish 
the two. The glassworkers at L'Altare, moreover. were governed 
by no such laws as the Venetians and rather made it their policy 
to supply their men and teach their methods wherever there was 
a demand for them. By these t~vo  agencies, therefore, the Italian 
art of glass spread to the rest of Europe, and glasshouses were 
established in France, Spain, Portugal, Austria and Germany, while 
in the north Antwerp seems to have been a source of secondary 
diffusion. Italian glassworkers were to be found as far north as 
England, Denmark and Sweden. Their labour was necessarily 
diluted by that of native workmen, to whom they were often re- 
quired to teach their methods; while changed sources of raw ma- 
terials often modified the quality of the glass they made. But even 
allowing for this and for the adjustments imposed by local taste 
on form and ornament, it remains true to say that in the late 16th 
and the I 7th centuries there was an international style in glass, 
wholly Italian in origin and inspiration. This is the so-called f a ~ o n  
de Venise. 

Although there was everywhere a family likeness among glasses 
of the f a ~ o n  de Venise, certain countries developed types peculiar 
to themselves which are worthy of mention. Thus, in Spain, not 
only were fantastic and even bizarre shapes evolved in a local 
green metal, both in the south and in Catalonia, but in Barcelona 
a characteristic kind of enamelled decoration was developed, the 
peculiarities of which include a light leaf-green colour and a singu- 
lar and constantly recurring lily-of-the-valley motif (late 15th- 
16th century). At Hall, in the Tirol, a characteristic type of 
decoration with the diamond point, often supplemented by cold 
painting, was favoured. This consisted of usually alternating 
broad and narrow upright panels containing symmetrical scroll- 
work or coats of arms and other devices. Almost equally stiff and 
formal diamond-point work is to be seen on the glasses probably 
made at the London glasshouse of Jacopo Verzelini (examples 
dated between 1577 and 1590). A far more promising develop- 
ment of diamond-point engraving occurred in the Netherlands. 
There too the work of the 16th century was relatively formal and 
perhaps slightly stiff. Like the work done in other countries, how- 
ever, it is marked by a linear character and a clarity achieved 
by the use of simple hatching, in one direction only, as a filling 
pattern. In the succeeding century, however, fresh developments 
occurred which, while having the initial result of making diamond- 
point engraving more supple and pleasing, contained in them- 
selves the seeds of decay. At this epoch diamond-point engraving 
was practised not only by professional glass decorators but also, 
possibly to an even greater extent, by talented amateurs, among 
whom were numbered members of the humanistic intellectual 
elite of the time, such as Maria Tesselschade Roemers Visscher 
(1595-1649), her even more famous sister Anna Roemers Visscher 
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(1581-16q1) and Anna Maria - - 
van schuiman (1607-78). The 
t u o  last-named decorated their 
glasses with flomers and insects 
drawn with a gossamer touch and 
often accompanied by epigrams 
in Latin or Greek capitals 
scratched ni th severe precision 
or in the free scrolled style of the 
Italianate writing masters of the 
time. X similar calligraphy was 
practised on its onn  at a later 
date by the amateur Willern Ja- A B C D E 

F I G .  7.- A. MANSELL GLASS;  A B O U T  1660. B. JOHN G R E E N E  FORM; A B O U T  1660. C .  R A V E N S C R O F T  G L A S S ,  
92).  with notably beautiful re- I D E N T I F I E D  BY S E A L  B E A R I N G  R A V E N ' S  H E A D ;  A B O U T  , 6 7 5 .  D .  W ~ N E G L A S S  W I T H  STEM C U T  I N  FLUTES A N D  
sults. The subject engraving of BO W L ENGRAVED: M I D - I S T H  CENT URY.  E .  ELABORATELY CUT WINEGLASS ;  EARLY I ~ T H  C E N T U R Y  

the Erst half of the 17th century 
shows a gradual abandonment of the clarity ol the older linear on-Main by members of the family of Hess. 
handling. in favour of a system of close hatching and crosshatching After Lehmann's death, little engraving of high quality was 
to produce chiaroscuro effects, the high lights being formed by done in Bohemia for a while. Just before 1700; however, thanks 
sometimes completely opaque spots. Of the many artists working to the perfection of a massive, crystal-clear, potash-lime glass 
in this manner, only two are worthy of special mention. One was which allowed cuts of considerable depth, the engravers of the 
an accomplished engraver signing C. F. &I.. whose earliest dated Bohemian-Silesian area came into prominence. A pon~erful aid to 
glass is of 1644. and the other 1I:illem Mooleyser, of Rotterdam, economic working was the harnessing of water power in the 
who worked in the last t ~ , ~ o  decades of the 17th century and  hose mountainous districts of the Riesengebirge, and this enabled the 
work has a scribbled freedom and vigour which raise it above the engravers (those of the Hirschberger Tal in particular) to prac- 
average. By the end of the century this type of diamond-point tise the art of relief engraving, which demands an immense out- 
work was superseded in popularity by wheel engraving. put of energy in grinding down the ground on which the design 

Germany.-In Germany, toward the end of the 17th century, stands. In this technique were produced massive covered goblets 
a reaction to I'enetian glass styles seems to have set in. In that decorated with powerful acanthus scroll designs in the contem- 
country there had been a continuous sur\~ival, probably from late porary Baroque taste. Relief engraving (Nochscl~nitt) was only 
Roman times, of a local type of green glass. made in forest glass- occasionally used by itself in the Bohemian-Silesian area in the 
houses and fluxed with potash obtained by burning forest vegeta- 18th century, being more often employed in conjunction with 
tion, and called therefore lVnldglas (forest glass). In this ma- intaglio engraving (Tiefsclznitt) on Silesian glasses. By the turn 
terial. often of great beauty of colour, were made shapes peculiar of the 18th century the engravers of this area-almost always 
to Germany, notably a cylindrical beer glass studded with project- anonymous workmen who were obviously regarded rather as 
ing bosses (Kraz~tstrz~nk or "cabbage stalk") and a ~i~ineglass artisans than as artists-had acquired immense technical skill, 
(Romer) with cup-shaped or ovoid bowl set on a similarly prunted and this enabled them to adapt to glass decoration all the chang- 
hollow stem. This became the classic German shape of wineglass, ing fashions of the 18th century in the decorative arts. Their 
survived into the 18th century and survives, with modifications, work, howfe~er~  although striking for its virtuosity, is seldom of 
to the present day. Apart from these indigenous forms, made in a great artistic value. Glass engraving, often of fine quality, was 
native metal, German glass made in Venetian-type cristallo de- also practised in many parts of Germany-notably Thuringia, 
veloped. in the latter part of the 17th century$ local characteris- Saxony and Brunswick-but the most significant work of the late 
tics of its own. This was especially true of Suremberg. where the 17th and early 18th century was that done in Brandenburg. 
Italianate tall-stemmed goblet under~zent a transformation into a There, the glassworks at  Potsdam (moved to Zechlin in 17.36) 
severe glass with stem composed of no more than a baluster- produced massive goblets and beakers which were engraved- 
shaped element and a bulb, joined together by a number of disk- usually .to order for the court-in Berlin, where a water-powered 
shaped lnereses and attached to foot and bowl by the same means. engraving shop had been installed in 1687. Both Hochschnitt 
On these goblets is to be seen some of the most accomplished and Tiefschpzitt were practised, the former being to some extent 
glass engraving ever practised. Leader and founder of the Xu- subordinated to the latter. This workshop, indeed. produced . 
remberg school of engravers was one Georg Schwanhardt (1601- perhaps the greatest of the German intaglio engravers, Gottfried 
67). a pupil of Caspar Lehmann. Lehmann had been gem cutter Spiller (d. after 1721), whose deep cutting on the thick Potsdam. 
to the emperor Rudolph I1 in Prague and had there taken the glass has seldom, if ever, been surpassed in the history of glass 
decisive step of transferring the art of engraving from the decora- engraving. A notable engraver from the same shop, although 
tion of precious stones to that of glass. His first dated work is a overshadowed by Spiller, was Heinrich Jaeger (working from 
beaker of 160 j.  and in 1609 he obtained an exclusive privilege for before 1694 until after I 701) ; and later! in the I 730s and I ~ ~ O S ,  
engraving glass. I t  is nevertheless virtually certain that, although work of high quality was done by Elias Rosbach (d. 176j) .  An- 
he is the first great personality in glass engraving. he was not other vvorkshop of great significance was that set up toward the 
the first to practise the art in the German area. On Lehmann's end of the 17th century at Cassel, in Hesse. 'There worked per- 

-death in 1622, Schwanhardt iliherited his patent and moved to his haps the greatest of all the Hochschnitt engravers, Franz Gonde- 
own native city. Nuremberg, where a whole school of glass en- lach (b. 1663, s~ i l l  working I j16), who handled his material with 
graving grew up around him and his family. Schwanhardt's own a truly sculptural feeling. 
work is characterized by a delicate handling of tiny landscapes, In  the second half of the 18th century engraving as a means of 
often accompanied by contrasting bold formal scroll~vork. His decorating glass declined in favour! although the technical skill 
son Heinrich, too, excelled in rendering minute landscapes but required for its production never died out in the Bohemian- 
also engraved inscriptions of fine calligraphic quality. Other Silesian area. I t  experienced a great revival in the second quarter 
notable Nuremberg engravers of the late 17th century were Paul of the 19th century, when the taste of the newly prosperous 
Eder, Hermann Schwinger (1640-83), whose mastery of cal- bourgeoisie favoured elaborate decoration. The engraving of this 
ligraphy is reminiscent of Heinrich Schwanhardt's: H. \V. Schmidt period is often skilful in the extreme! although marred by exces- 
and G. F. Killinger, both of whorn are chiefly notable for the sive natura!ism. Striking innovations of the period were the use 
delicacy with which they rendered landscape. L\-ork somewhat of a casing (normally ruby red or opaque white) through which 
similar to that of the Kuremberg engravers was done a t  Frankfurt- the design was cut down to the colourless glass. A yellow coating 
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(the silver stain of the stained-glass artist) was often used in the 
same way. Notable engravers of this epoch were Dominik 
Bimann (1800-sf), August Bohm (1812-90). A. H.  Pfeiffer 
(1801-66) and members of the Pelikan and Simm families. 

Second in importance only to engraving as a method of decorat- 
ing glass in Germany was enamelling. Germany had proved a 
profitable market for enamelled Venetian glass during the 16th 
century, and in the latter part of that century glass enamelling 
began to be practised in the Germanic lands themselves, the most 
notable centre being Bohemia. This enamelling, in bright opaque 
colours, was much favoured throughout the 17th century, chiefly 
on the cylindrical drinking glasses, often of great size. known 
as H u ~ p e n .  The glass of which they were made was frequently 
impure and of a greenish or yellowish cast, while the painting itself 
was rather the simplified repetitive work of artisans than that 
of original artists. Nevertheless, the gaiety of colour of these 
grasses, and a certain nai'vetk in their painting, give them an 
authentic unsophisticated charm. The most-favoured types of 
decoration include a representation of the imperial double-headed 
eagle with the coats of arms of the imperial hierarchy displayed 
on its wings (Reichsadlerhumpen); representations of the em- 
peror with his seven electors, either seated or mounted on horse- 
back (Kurfurstenhumpen) ; subjects from the Old and New Testa- 
ments; and allegorical themes such as the Eight Virtues and the 
Ages of Man. These were painted between borders of multi- 
coloured or white dots or intersecting ellipses, often on a gold 
ground. This general style continued into the 18th century, 
but in the course of that century the levels of artistic and tech- 
nical competence sank, and the tumblers and spirit bottles which 
were the main types produced can be regarded only as objects of 
peasant art. 

A far more sophisticated type of enamel painting was carried 
on during the third quarter of the 17th century at  Nuremberg. 
Here, painting in black or sepia (Schwarzlotma1erei)-a technique 
borrowed from the stained-glass artist-was used to decorate the 
small cylindrical beakers (often resting on three hollow ball feet) 
which were a locally favoured shape. Other colours, notably red 
used in touches with the black, were also occasionally employed. 
The greatest and most original artist of this school was Johann 
Schaper (1621-70), who painted delicate architectural and land- 
scape compositions in which use was made of a fine point to etch 
in details through the black enamel to the colourless glass. The 
best of Schaper's followers were J. L. Faber, Hermann Benkert 
(1652-81+). Johann Key11 and Abraham Helmhack, but none 
of them equalled him in artistic competence. Comparable work 
appears to have been done, although on a more restricted scale, 
in the RhineIand, notably by Johann Anton Carli (d. 1682) of 
Andernach. At the beginning of the 18th century Schwarzlot 
painting, often with touches of gold, was practised in Bohemia 
and Silesia and reflected the changing fashions in the decorative 
arts. Daniel Preissler (1636-1733) and his son Ignaz are known 
to have done this work, but it  has not certainly been identified. 

I n  the first half of the 19th century the decorators of vessel 
glass once again borrowed from the stained-glass artist. Samuel 
Mohn (1762-1815), his son Gottlob Samuel Mohn (1789-1825) 
and Anton Kothgasser (1769-1851) painted the straight-sided 
beakers typical of this "Biedermeier" pe;iod in transparent 
enamels and yellow stain. 

A technique peculiar to Bohemia in the 18th century was that 
of the "gold sandwich glasses" (Zwischengoldglaser). These were 
beakers, or less often goblets, made of two layers of glass, ex- 
actly fitting one over the other, between which was sandwiched a 
gold leaf previously etched with a steel point to the desired design. 
The earliest work in this technique was anonymous, but a t  a later 
date J. J. Mildner (1763-1808) employed it with notable suc- 
cess, making gift tumblers decorated with medallions of etched 
gold or silver leaf (often backed with red pigment), and some- 
times also engraved on the wheel or with the diamond point. 

England.-Glass was certainly made in England during the 
later middle ages, but most of it was used for church windows. 
(See STAINED GLASS.) The vessel glass of the period has not 
been much studied and is only imperfectly understood. I t  is 

only when the 16th century is reached, and particularly the second 
half of it, that the picture becomes clearer. Two lines of de- 
velopment may be traced in this period. On the one hand is the 
glass of German Waldglm type, made in the woods which sup- 
plied the furnaces with fuel and a source of potash. These glasses 
were made by glassworkers whose traditions were those of Lor- 
raine and of Flanders. Much of their production was of window 
glass, but they also made vessels in a modest variety of shapes 
and modes of decoration. Chief among the forms made was a 
tumblerlike drinking glass with a low doubled foot rim produced 
by pushing in the bottom of the bulb from which the glass was 
made; this might be decorated either by mould-blown diaper 
designs, or by swirled ribbing imparted by mould blowing and 
subsequent twisting, or by a zone of trailed threading beiow the 
neck. Applied notched ribbons or small circular motifs were also 
used. Small bottles of mould-blown hexagonal section or of 
flattened ovate form with diagonal ribbing were also made. The 
second line of development was that of the international Venetian 
style brought by immigrant Italians (see above) ; this, however, in 
time acquired an English idiom. This work was done mainly in 
London. 
In the 17th century these two traditions were welded into one, 

the main factor in the process being the proclamation of 1615 
forbidding the use of wood in glass furnaces. Thenceforth coal 
was the sole means of fusing glass, and glasshouses tended to fix 
themselves where coal measures (and the frequently concomitant 
fire clays for making glass pots) were abundant. These areas 
tend to be those where industrial development has been continuous 
ever since (e.g., the Stourbridge area and Tyneside), and excava- 
tion on these sites has seldom been practicable. Little, there- 
fore, is known of provincial glassmaking in England in the 17th 
century, but it may be taken as certain that Waldglas disappeared , 
(even if some of its forms survived) and that an Anglicized form 
of the 17th-century f a ~ o n  de Venise became the national style. 
Some idea of this style may be gained from the fragments of 
glasses often excavated in London and other cities. I t  is fre- 
quently difficult to distinguish between an English glass and an 
imported continental one, although a certain coarseness may be 
taken as symptomatic of local make. During the first half of the 
17th century, English glassmaking was dominated by a series of 
monopoly holders, the greatest of them being Sir Robert Mansell 
(1593-c. 1656), who effectively controlled the industry from 1623 
until his death. After the Restoration, although some monopolies 
were granted for certain categories of glasswares, an increasingly 
important role in the English industry was played by the Worship- 
ful Company of Glass Sellers (reincorporated in 1664), which was 
able to keep closely in touch with the needs of the English market. 
Its members seem to have laid stress on simplicity of shape and 
durability of material as appears from the correspondence of one of 
them, John Greene, with his suppliers in Venice (fig. 7, B). Dis- 
satisfied with the quality of glass supplied to them, and no doubt 
anxious also to make England independent of foreign sources of 
both finished glass and raw materials, they commissioned George 
Ravenscroft (1618-81) to make experiments with native ma- 
terials, in the hope of evolving a more solid metal than the Vene- 
tian and one which more closely resembled rock crystal. A simi- 
lar change of taste was taking place in Germany about the same 
time (see above). Ravenscroft was completely successful, his 
crucial discovery being the use of lead oxide as a flux. His "glass 
of lead," evolved about 1675, was perfected toward the end of 
the century and set a standard for the rest of Europe. I t  was 
solid and heavy and more durable than the Venetian-type glass 
which it progressively displaced. I t  was also characterized by 
brilliance and dark shadow paradoxically combined. I t  was slower 
to work than the Venetian glass, and gradually the Venetian 
idioms were dropped from English glassmaking in favour of a 
genuine native style. This style is best seen in the drinking 
glasses which, a t  the end of the 17th century and beginning of the 
18th, constitute the chief glory of the English industry. These 
often massive baluster glasses were composed of a usually funnel- 
shaped bowl and a stem compiled of any of a large variety of 
pear-shaped and bulbous knops. I n  their simplicity and the 
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harmony of their proportions, they rank among the classics of 
the Queen Anne style. 

Toward the middle of the 18th century, taste in the arts gen- 
erally inclined to lighter forms, and in the case of glass this ten- 
dency was given additional impetus by the passing in 1745-46 of 
an excise levied on glass by weight. Drinking glasses became 
slighter, the bowls smaller and the stems taller and more slender. 
The loss in architectural values was often offset by extraneous 
decoration. At first this tended to be concentrated in the stem. 
Bubbles of air had sometimes previously been enclosed in a knop 
forming part of the stem of a wineglass! and these bubbles were 
now drawn out and twisted so that they formed a cable of air 
ribbons inside a cylindrical stem. Stems of this type were popu- 
lar for about zo years before and 10 years after the middle of 
the century. Just before 17jo a stem came into favour which 
was decorated with threads of opaque-white glass instead of the 
air twists. These stems were made by much the same techniques 
as the Yenetian latticinio glass (see above). They remained in 
fashion during the third quarter of the century, their lapse from 
favour being perhaps hastened by the second Glass Excise act 
in I 777! which imposed a tax on the opaque-white "enamel" glass, 
previously exempt. 

These forms of ornament had been restricted to the stems of 
glasses, but other methods of decoration were simultaneously 
evolved which could be used to embellish the whole glass. First 
of these was engraving, which had been sporadically practised 
in England as early as the end of the 17th century. This tvork 
and the inscriptions. coats of arms and arabesque borders in Ger- 
man style which were engraved during the first 2 0  years or so of 
the 18th century were undoubtedly the work of immigrant (prob- 
ably German) artisans. By 1735. however, at least one English 
engraver was capable of executing such commissions, and from 
about this time engraving on glass begins to take on a more English 
character. An artless use of floral motifs, chinoisevies and scenes 
from country life is typical of the engraving of the third quarter 
of the 18th century. and in this period also falls the frequent 
representation on glasses of Jacobite themes-portraits of the 
Old and S e w  Pretenders. the rose TI-ith buds. the honeysuckle 
and the other ?ion-ers used in the symbology of the Stuart cause, 
together with the mottoes of such "loyal" societies as the Cycle 
club. Engraving never reached great heights in England. but 
English glasses were in demand by engravers on the continent, 
particularly in the Ketherlands! where the work of at least one 
notable artist-Jacob Sang, of Amsterdam-was almost exclu- 
sively done on imported English drinking glasses. English lead 
glass seems also to have been particularly sympathetic to the 
Dutch diamond-point engravers, whose work in this period was 
executed almost exclusively in stipple. The chief masters of this 
delicate art,  in which the design seems no more than a bloom on 
the surface of the glass, xere Frans Greenwood (1680-1761) of 
Dordrecht, the originator of the style, and David Rolff (1732- 
98) of The Hague, whose work, if uninspired, is of high technical 
accomplishment. 

The second decorative technique of foreign inspiration to be 
used on English glass in the 18th century was enamelling. I t  was 
used for embellishing opaque-white glass in ,imitation of china 
about the middle of the century-a type of work usually associ- 
a t e d  with the name of Michael Edkins (1734- I~I I ) ,  a Bristol 
artist, but in fact done in many parts of the country. Perhaps 
the most original work in this medium was done on clear glass by 
members of the Beilby family of Sewcastle upon Tyne, during 
the 1760s and I; 70s. Their rendering in pink- or blue-toned 
white enamel of ruins, trophies of arms and rural pastimes, often 
framed in scrollwork of the utmost delicacy, is one of the best 
things in English rococo glass. Gilding mas also used at this time 
to decorate glasses, usually with simple designs of vine and grapes. 

These ornamental techniques, however, were of ephemeral 
grolvth in England. Far more significant than any of them, be- 
cause more firmly rooted in the very nature of English glass, 
was the art of cutting. .llthough literary references to cut glass 
occur before 1720, the earliest known pieces extant can hardly 
be dated much before 1730. On them the cutting is mainly con- 

fined to brims and feet, which are scalloped or notched; or, in the 
case of x~ineglasses, to the thicker parts of the glass, such as the 
stem. which might be fluted or cut in an all-over pattern of flat 
diamonds. Throughout the period from about 1745 to 1770, 
shallow cutting was the normal, diamonds, hexagons, flutes and 
scale pattern being combined with segmental lunate cuts (pro- 
duced by holding the glass at  an angle to the cutting \%heel) and 
with triangular and diamond motifs in very low relief. These ele- 
inents could be combined to produce designs of great complexity 
and richness, and this period is the golden age of English cutting. 
About 1770 a plainer style, employing mainly flutes, responded 
to the rising neoclassical fashion in the other arts. The flutes 
were sometimes combined with diamonds in relief, and when 
further taxes were imposed on glass in I 777 and I 781. and in I 780 
trade between England and Ireland was freed, it  was this relief- 
diamond style which was taken up in the latter country by the 
glasshouses founded under these favourable economic conditions. 
The Irish glassworkers could afford to be more lavish with their 
metal, and on this thicker glass increasingly deeply cut diamonds 
and other relief motifs could be produced. About the turn of the 
century the diamonds began to be reduced in size and to be used as 
a diaper design covering whole areas. often alternating with fields 
of larger truncated diamonds. the surfaces of which were them- 
selves diversified with cut crosshatching. Such designs were often 
used in combination with deeply cut horizontal grooves. These 
styles. which were subsequently followed in England as well 
as in Ireland. finally led to a complete breaking up of the face of 
the glass into points and ridges, with increased prismatic effect 
but with a disastrous loss of that surface quality which is one 
of the peculiar beauties of glass. The prismatic brilliance was 
enhanced by the progressively greater purity and whiteness of 
the glass made during the second quarter of the 19th century, 
and the temptation to cut ever more deeply and with greater 
con~plexity finally seduced the glassmakers into producing the 
"prickly monstrosities" of the Great exhibition of 18j1. 

Throughout the 18th century there was great admiration on 
the continent for English lead "crystal," and in the second half 
of it some of the continental glasshouses. by the use of lead oxide, 
had contrived to produce a comparable material. English cut 
glass was admired and exported, and the styles of cutting of the 
late 18th and early 19th centuries were much imitated abroad. 

The F a r  East.-Glass has never been truly a t  home in China. 
Records suggest that it was brought there from the west as  early 
as the 3rd century A.D.. but finds of small glass objects of typical 
Chinese shapes dating from as early as the Han dynasty (206 
B.c.-A.D. 220) suggest that, even if the materia1 was brought 
from the west, it could be worked on the spot to conform to 
Chinese usage. I t  was no doubt regarded as a cheap substitute 
for jade. The Chinese themselves do not claim to have made 
glass before the 5th century A.D., and even then it  is very doubtful 
if they knew more than how to make beads and other similar 
small objects. The vessels of glass occasionally found in burials 
of the T'ang (A.D. 618-906) and later dynasties may be 
assumed to have been imported. Of the extant glass vessels 
typically Chinese in form, none can be shown to be of a date 
earlier than the reign of the emperor K'ang Hsi (1662-1722), 
and there is every likelihood that glassmaking mas in fact intro- 
duced in this period, when, through the Jesuits. China became 
vividly aware of western culture. To this period probably belongs 
a series of bowls and vases of ivhich the blonn character is 
manifest. They are often of a decayed rnetal which appears to 
suffer from the same deficiencies as European glass of the same 
epoch. During the reigns of the emperors Yung Ch&ng (1723.- 
35) and Ch'ien Lung (1736-96) the emphasis on blown forms is 
subordinated to the desire to make glass a surrogate for natural 
stones. Although the colours used are often not such as are 
found in nature, the glass is haildled as though it  were jade, 
the foot in particular being fashioned as though cut from stone. 
This lapidary treatment is further emphasized in the cased glass 
bottles cut on the wheel in such a way that the design stands in 
one or more colours on a ground of a contrasting tone. 

(R. J. C.) 



U n i t e d  States.-Glassmaking was apparently the first industry 
to be transplanted from Europe in the wake of the Spanish con- 
querors. As early as I 535 glass was being made at  Puebla de 10s 
Angeles in Mexico, and in 1592 a glasshouse was located in the 
territory of the Rio de la Plata in the town of C6rdoba del Tucu- 
min ,  Arg. Broken glass, undoubtedly of European origin, was 
remelted at  the latter and fashioned into various objects including 
thick. semitransparent flat glass. 

The London company of Virginia set up a glasshouse in James- 
town in 1608 for the manufacture of "glasses" and beads. A 
"tryal of glasse" was sent off to England before the winter of 
1609, the "starving time" during which 440 of the colony's 500 
inhabitants died. In 1621 the company tried again, and although 
the second attempt was more carefully planned, i t  too failed. 
Excavation of the site has revealed that glass was melted in con- 
siderable quantities though no evidence of bead manufacture has 
been found. 

For more than a century after Jamestown. there is little Ameri- 
can glass to speak of. The earliest successful glasshouse was 
begun in I 739 by Caspar IVistar. The fact that his works produced 
only humble utilitarian vessels and windowpanes saved him from 
extermination by the "lords of trade." Wistar died in 1 7 5 2 ,  after 
which the factory was operated by his son Richard. I t  was of- 
fered for sale in 1780. Although few, if any, objects exist which 
can be assigned to the Wistar Glass works with certainty, it is im- 
portant as the cradle of the American glass known today as 
South Jersey type. Glass so-called is the work of individual glass 
blowers using ordinary bottle or window glass to make objects of 
their own design. Applied glass and. occasionally, pattern mould- 
ing were the only feasible means of decoration. and the resultant 
loopings and threadings are typical of continental traditions. One 
decorative device, the lily pad, is of particular importance as no 
European prototype is known. A hot gather of glass applied 
to the base of the bowl is pulled up around the sides in a series of 
projections in which the bowl appears to rest. 

The second great name in early American glass is Henry Wil- 
liam Stiegel. In  1763, 13 years after his arrival in America and 
after several years in the iron business, he built his first glass- 
house. Like Caspar Wistar, Stiegel was concerned with the 
manufacture of bottles and windowpanes, but, with the founding 
of his second house at  Manheim, Pa., in 1765. he ventured into 
the table glass business. No longer beneath the notice of the 
"lords of trade," he reported to them in 1767 that the glass he 
made was both inconsiderable in quantity and ordinary in quality. 
This report is in sharp contrast to the many advertisements in 
which he favourably compares his wares with English imports. 
Encouraged by the patriotic adoption of the nonimportation 
agreement, Stiegel built a third glasshouse, the American Flint 
Glass works, also located at  Manheim and completed in 1769. 
Adverse economic conditions. caused by approaching war and 
colonial preference for imported tablewares, brought final failure 
in 1774. 

Few pieces can be attributed with confidence to the Stiegel fac- 
tories and, like that of Wistar, his name survives as the founder 
of a tradition. Stiegel-type glass is characterized by the use of 
clear and artificially coloured glasses ; by extrinsic decoration, such 
as engraving, enamelling and pattern moulding; and, in general, 
by two distinct styles, one involving English and tlie other Ger- 
man techniques and decorative devices. Certain mould-blown 
patterns, such as the diamond-daisy and daisy-in-hexagon, are be- 
lieved to have been originated at the Stiegel houses, no European 
prototypes having been identified. 

Before the turn of the century, several other glassworks were 
founded, but few survived the Revolution. These houses were 
devoted largely to the manufacture of bottles and window glasses 
and, with the notable exception of the New Bremen Glassmanu- 
factory, most of the off-hand pieces which can be tentatively 
assigned to them are of the South Jersey tradition. Three of 
these enterprises are of particular importance: First, the New 
Bremen Glassmanufactory, founded by John Frederick Amelung 
and company, is of special interest as many of its presentation 
pieces are both signed and dated as well as being among the finest 
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produced in the U.S. before 1800. Originally from Bremen, Ger., 
Amelung was persuaded to come to America, Maryland in par- 
ticular, for the express purpose of founding what he believed to 
be a much-needed industry. By 1785 his works offered green and 
white hollow ware for sale; by 1795 the glassworks themselves 
were offered for sale. One of the most famous pieces in the 
history of American glass is the Bremen Pokal, blown and en- 
graved in 1788 and sent back to Amelung's German financiers in 
Bremen. probably the only return they ever received on their 
investment. 

The second factory of importance, later known as the Olive 
Glass works. was completed in 1781 by former employees of 
the Wistar Glass works, the Stanger brothers. In  addition to the 
many fine South Jersey pieces attributed to this house, it is of in- 
terest because of its long history, eventually becoming part of the 
Owens Bottle company, a forerunner of the Libbey-Owens-Ford 
Glass company. 

The third notable venture begun before 1800 is the well-known 
works associated with the name Pitkin. Erected near the Con- 
necticut river in 1783, it was intended for the manufacture of 
crown window glass, but need and foresight converted it in 1788 
to a manufactory of bottles and flasks. The factory thrived until 
1830 and is best known for the half-post ribbed flasks in natural 
browns, ambers and greens. Today the word "Pitkin" denotes a 
type of flask and not a specific glassworks. 

The few houses which survived the 1790s and the depression 
following the War of 1812 multiplied to more than go by 1830. 
This high rate of increase is partially explained by the false pros- 
perity which preceded the War of 1812, and later by the employ- 
ment of a special sales agent, extensive paid advertising and the 
adequate tariff regulations, finally achieved in 1824 For con- 
venience, they are divided into three geographical groups: New 
England, the middle Atlantic states and the midwest. 

Until about 1830 American glasshouses produced little more 
than simple imitations of European glasses, a t  best interesting and 
often very handsome combinations of various decorative devices 
and traditions. The big change occurred between 1830 and 1840 
with the production of fine lead glass, the use of the full-size in- 
cised mould and. finally, the pressing machine. 

The glasshouse known as Bakewell's was synonymous with 
the finest achievements of the revived industry. Originally es- 
tablished in 1808 in Pittsburgh, Pa., the first city to use coal for 
fuel in glassmaking, the company survived under several differ- 
ent firms until 1882. Glass cutting, introduced to Pittsburgh by 
William Peter Eichbaum, glass cutter to Louis XVI, was an im- 
portant part of Bakewell's operation. In addition to being the 
first American company to supply the White House, serving Pres. 
James Monroe in 1817, Bakewell's produced such specialties as 
lead glass tumblers with sulphides in the bases portraying the 
marquis de La Fayette, Andrew Jackson, George Clinton, Benja- 
min Franklin and George Washington. This company also had the 
distinction of holding the first patent on mechanical pressing, 
granted in 182j  for a device to make knobs. 

Fine lead glass was first successfully made in the New England 
area in the south Boston works of the Boston Crown Glass com- 
pany. Thomas Cains, first employed by this firm in 1812, was 
making flint glass there in 1813. He left the firm in 1824 to 
found the Phoenix Glass works, which survived until 1870. One 
particular device usually associated with the Boston manufac- 
tories of this period is the guilloche or chain, employed in the 
decoration of a large variety of tableware. 

The New England Glass company, founded in 1818, maintained 
the same high standards as Bakewell's, even to the point of mak- 
ing glass for President Monroe. This factory held the second 
patent on a device for mechanical pressing, granted in 1826, and 
produced quantities of pressed glass of all types before it was 
moved to Toledo, O., in 1888. The New England Glass company 
was also famous for its very fine free-blown and engraved glass. 
In addition vessels were ma& there in the so-called blown-thyee- 
mould technique in which decorative designs adapted from cut 
glass patterns of the period were impressed in the glass by blow- 
ing in moulds hinged in two, three or more sections. More than 
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400 different moulds have been determined and grouped according 
to pattern under three primary headings: geometric, arch and 
baroque. By 1830 this type of production was being replaced 
by the much more efficient pressing machine. 

Deming Jarves. one of the founders of the New England Glass 
company, founded the Boston and Sandwich Glass company in 
1825. Because of his b'Reminiscences," extensive advertisements 
and thorough excavations of the factory site, more is known about 
this particular factory than any other of the period. Consequently, 
"Sandwich" has become a generic term for pressed glass even 
though many other factories used identical machinery and, in 
cases. identical n~oulds. Jarves' first patent on a pressing device, 
the fifth to be granted. was received in 1828 after the Boston 
mould maker Hiram Dillaway entered his employ. Before the 
fires were draxn at  Sandxich in 1888, Jarves had founded the 
Mount Washington Glass works in 1837 and the Cape Cod Glass 
works in 18j7. 

Among the outstanding makers of fine lead glass in the middle 
Atlantic states were the Brooklyn Flint Glass works of John L. 
Gilliland and company and the Dorflinger Glass works. Gilliland, 
a partner in the Bloomingdale Flint Glass ~vorks? sold out in 1823 
and founded his own \vorks in Brooklyn. In 1864 two members 
of the Houghton family acquired controlling interest, and in 1868 
the works \\.as moved by barge to Corning, N.Y., to form part 
of the now famous Corning Glass works. 

Perhaps the most fascinating aspect of American glass is that 
series of pictorially moulded bottles known as historical flasks, 
produced between 181 5 and 1870. Three hundred and ninety- 
eight different examples have been divided into the follo\\~ing 
groups: (I) hlasonic, ( 2 )  emblems and designs related to eco- 
nomic life. (3 )  portraits of national heroes and designs asso- 
ciated v i th  them and their deeds and (4)  portraits of presidential 
candidates, emblems and slogans of political campaigns. In the 
second group are a number of interesting designs encouraging the 
American system of better internal transportation and high pro- 
tective tariffs. Among the 16 celebrities portrayed in the third 
and fourth groups are Jenny Lind. the Swedish singer; Lajos 
Rossuth. the Hungarian patriot; the marquis de La Fayette; and 
the notorious Thomas IT. Dyott, a patent-medicine vendor and 
bottle manufacturer. These containers were also used as propa- 
ganda during political campaigns. b'illiam Henry Harrison is 
pictured in this connection with other impedimenta relative to the 
log cabin and hard cider campaign of 1840. 

The first 25 years of pressed glass, 1825 to 1850, are referred 
to by collectors as the "lacy period." A milestone within this brief 
span occurs in 1830 with the development of the cap ring, a de- 
vice which ensured uniform thickness at  the edge of each piece 
regard!ess of the amount of glass forced into the mould. Before 
this date most impressed designs are inspired by Anglo-Irish 
cut glass. often coupled with popular American devices such as 
the sheaf of wheat. ,Eetween 1830 and 1840 the objects are 
thinner and more lavishly decorated, often including elaborate 
motifs based on the classic and Gothic revivals. Because of the 
unpleasant surface left by the mould and in an effort to imitate 
the brilliance of cut glass. unstippled areas were filled in with 
over-all lacelike patterns; hence the term "lacy." About 1840 
econon~ic conditions forced glassmakers to revert to cheaper 
moulds and simpler geometric forms and to abandon the stippled 
patterns. During this period the mechanical press became firmly 
established. and by 18 jo glassmaking Jyas one of America's new 
mass-producing industries. (T. S. B.) 

MODERN GLASS FROM 1850 

The modern history of glass can be said to begin in the middle 
of the 19th century \\ith the great exhibitions and with the new 
self-consciousness in the decorative arts which they expressed. 
Glassmare was being publicly discussed in art journals and col- 
lected in museums, and this new spirit of awareness led to a greatly 
increased borroning of ideas among the leading glass centres and 
to the borrowing of ideas from the past. 

Gnderlying these complexities of the modern period, however, 
are still distinguishable certain fundamental methods of using 

glass which are associated with particular centres. The English 
style of deeply cut crystal, which had established its supremacy 
in the early 19th century, has continued to represent a greai part 
of the production of most of the European and U.S. glass c.en- 
tres. The demand for it, however. has been mainly of a popular 
nature and until comparatively recent times it  attracted little of 
conscious artistry. Engraved glass. and to a lesser extent coloured 
and painted glass. have been given the greatest attention in the 
central European glass-producing area. The Venetian glasshouses 
a t  Murano have continued to be the leading exponents of furnace- 
manipulated glass. 

But alongside these traditional methods of using and decorat- 
ing glassware can be discerned the development of a renewed 
interest in the beauty of the material itself which, expressed in 
various ways, in the use of thick masses and in internal figuring 
and patterning, has been the keynote of the most significant 
modern contributions to the ar t  of glass. 

Pressed glassware, which was first made in the United States 
with great promise in the first half of the 19th century, had 
already by the middle of the century assumed the role of a cheap 
imitation of cut crystal. As such it was of little aesthetic in- 
terest. Only in comparatively recent times did pressed glass begin 
to appear which had been designed expressly in relation to its 
process of manufacture and which made no attempt to imitate 
the effects of other processes. 

G r e a t  Britain.-The Great exhibition of 18 j1 was the culmi- 
nation of a period of intense activity in the British glasshouses. 
The excise duty on glass had been removed in 1845, and the 
British glassmakers were determined not only to excel in their 
traditional deeply cut crystal but also to rival the Bohemians in 
coloured, cased and enamel-painted wares. Probably the most 
enrerprising of the English glassmakers of the period was Benja- 
min Richardson, of LVordsley near Stourbridge. and surviving 
pieces which were shown by him in the exhibition include opal 
vases with admirable flower painting by Thomas Bott. a ruby- 
cased goblet with delicate engraving designed by W. J. Muckley, 
and crystal wares deeply cut in elaborate and sometimes curvi- 
linear patterns. 

Probably in reaction against the banality of pressed-glass imi- 
tations of cutting, the most sophisticated work in crystal during 
the later 18jos and 1860s was decorated by engraving. The Lon- 
don firm of Apsley Pellatt (mhich had been known earlier for 
its "cameo incrustations") mas prominent in this phase. Much of 
the engraved work for London dealers was carried out by emigrant 
Bohemian craftsmen, and in Edinburgh J. H B. Millar, a Bo- 
hemian, established in the late 'jos an important engraving firm 
which was initially staffed largely by his fellom, countrymen. 

The Venetian style of furnace-manipulated glass was also ex- 
erting a strong influence. I t  can be seen, for instance, in the 
wares of George Bacchus of Birmingham in the early '50s and of 
Isaac Barnes of Birmingham around 18j0. In some degree the 
Venetian style was a source of inspiration for many of the fancy 
wares that were made in Great Britain, as in the Cnited States and 
elsewhere, during the '80s and '90s. These were mostly in 
coloured glass and were identified by such names as "Burmese" 
(apparently of American origin and made by Thomas Webb and 
Sons of Stourbridge), "chameleon" (Hodgetts, Richardson of 
Stourbridge) and "crushed strawberry" (John Walsh Walsh of 
Birmingham). 

A striking form of mid-Victorian virtuosity was the cameo glass 
which was produced by Stourbridge glassworkers. This work, 
which was inspired by the Portland vase, consisted in a lengthy 
process of etching and carving. normally through a white glass 
casing, to leave a white carved design in relief on a dark-coloured 
glass body. The first important pieces were produced in the '70s 
by John Northwood. He was followed by other glassworkers, 
and In the '80s a considerable amount of semicommercial cameo 
glass was produced in the Stourbridge factories, particularly un- 
der George Woodall for Thomas Webb and Sons and under John 
Northwood for the firm of Stevens and Williams. 

The influence of the arts and crafts movement was toward the 
use of plastic forms and furnace decoration, which John Ruskin 
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had advocated in a strongly worded passage (Stones of Venice, 
vol. ii [1853]). In  1859 Philip Webb designed for William Morris 
some simply formed tableware which was made at  the London 
glassworks of James Powell and Sons. From about 1880 this 
glassworks was under the control of Harry J. Powell, who, work- 
ing until World War I ,  developed a simple, dignified style of 
handmade blown glass, both clear and coloured and sometimes 
delicately cut and engraved, which represents probably the finest 
achievement of modern British glasswork. The spirit of his 
work was subsequently continued by the firm in the designs by 
Barnaby Powell, James Hogan and others, with an increasing 
tendency to exploit the effect of thick glass with waving surfaces. 

During the 1930s and after World War I1 other firms pro- 
duced work in which a restrained and distinctively modem ap- 
proach was made to the cutting of faultless crystal glass. Par- 
ticularly outstanding in this respect were the designs which were 
produced shortly before World War I1 by Keith Murray for 
Stevens and Williams and by Clyne Farquharson for John Walsh 
Walsh. New and appropriate designs for pressed glass were used 
by firms such as Chance Brothers and United Glass Bottle Manu- 
facturers, and a t  the opposite pole of glasswork an amount of 
interesting engraved work on glasses was carried out by inde- 
pendent artists such as Laurence Whistler. 

U n i t e d  States.-By the middle of the 19th century American 
pressed glass was already a disturbing influence on the design 
of the finer wares. I ts  decoration was by that time mostly de- 
signed in imitation of cut glass, and the process of fire polishing 
was being used to give a surface almost as smooth as that of 
blown glass. During the succeeding decades pressed-glass designs 
became increasingly complicated, and this tendency was accentu- 
ated in the soda-lime glass which William Leighton began to use 
for pressed work at  Wheeling, W.Va., in the 1860s and which was 
later widely used in the western glasshouses for the cheapest 
coloured wares. 

In  general the finer wares of the early part of the period were 
similar to those of the Biedermeier and later styles of Europe. 
The New England Glass company at  Cambridge, Mass., was em- 
ploying many European craftsmen and was producing a wide 
variety of richly decorated cased and engraved wares. At the 
Boston and Sandwich Glass company cased glass was extensively 
used for large kerosene lamps. The effect of the competition of 
pressed glass on cut-crystal work can be seen in the appearance 
of fine-line cuttings, and during the period up to the Philadelphia 
Centennial exhibition of 1876 the most significant crystal work 
was decorated by engraving. Louis Vaupel and Henry S. Fille- 
brown were two notable engravers employed by the New England 
company from 1856 and I 860, respectively. 

At the time of the Centennial exhibition cut-crystal work be- 
gan to revive and by 1880 a considerable boom in its production 
had developed-a boom which was to continue throughout the 
'80s and '90s. New industrial methods contributed to the pro- 
duction of crystal glass of flawless quality and to its deep cutting 
with mathematical accuracy in elaborate designs. Among many 
others, a noteworthy producer of this type of glass in the '90s 
and later was the Libbey Glass company, which was the successor 
to the New England Glass company in Cambridge and had moved 
in 1888 to Toledo, 0. Later, about the early years of the 20th 
century, intaglio cutting in crystal became popular, and work 
in this expensive process was carried out in a number of cut-glass 
factories such as the T. G. Hawkes Glass company a t  Coming, 
N.Y. 

As in Great Britain and elsewhere a great amount of glass was 
made in fancy forms and colours which although undisciplined 
and often tasteless nevertheless preserves perhaps more than any 
other glass the flavour of the period. In  the '60s, and later, typi- 
cally Victorian epergnes were often inspired by the furnace- 
decorated methods of Venetian glass; and in the '80s and '90s 
there was a spate of wares in fancy colours which were given 
specific names such as peachblow, amberina, pomona and Bur- 
mese and were made by such firms as the New England Glass 
company, the Mount Washington Glass company a t  New Bedford, 
Mass., and the Hobbs, Brockunier company at  Wheeling. 

Although belonging essentially to the category of the fancy 
glasses, the Favrile glass of Louis Comfort Tiffany represented 
an altogether higher level of achievement both in its shapes and 
in the colouring and figuring of the glass. I t  was first shown 
to the public in 1893, and in pieces which were produced a few 
years later Tiffany achieved an outstanding expression in glass- 
ware of the art nouveau style. Much of his work was in a heavily 
lustred glass which was considerably admired abroad, especially 
in central Europe where it created a new fashion. 

During the 1930s and after World War I1 new forms of pressed 
glassware appeared in simple, satisfying designs appropriate to 
their purpose and the process of manufacture, such for instance 
as the Pyrex ovenware shapes of the Corning Glass works. In  
fine glassware the work of the Steuben company of Corning was 
outstanding. In  1933 this company was reorganized by Arthur 
Amory Houghton, Jr., and with the help of John Monteith Gates 
and the sculptor Sidney Waugh he deliberately aimed to produce 
original works in an impeccable material which would rank as 
fine art. The most typical work was in simple forms decorated 
with sculpturesque intaglio engraving by Sidney Waugh; and the 
interesting experiment was made, not without success, of com- 
missioning designs for engraving from a number of internationally 
known painters and sculptors. Other noteworthy modern Ameri- 
can work included simple designs in  blown glass by the Blenko 
Glass company of Milton, W.Va., and enamel patterned bowls 
by the independent artist Maurice Heaton. 

Czechoslovakia, A u s t r i a  a n d  Germany.-In the middle of 
the 19th century the glasshouses of central Europe were produc- 
ing a great variety of the cased and coloured wares which had 
become particularly associated with Bohemia in the preceding 
Biedermeier period. They were also producing a great amount 
of cut crystal glass in the deeply cut English style, and indeed 
work of this nature continued with little change throughout the 
modern period. 

A revival of the indigenous art of engraving was initiated by 
Ludwig Lobmeyr, who from 1864 was in control of the Viennese 
firm of J. and L. Lobmeyr. His first opportunity was at  the 
Paris exhibition of 1867, and his reputation was firmly estab- 
lished at the Vienna exhibition of 1873. He commissioned de- 
signs for his glasses from the leading Viennese architects and 
painters of the time, and his work was carried out by the finest 
craftsmen in Bohemia and Austria. Lobmeyr's taste was based 
upon a deep study of the 18th-century Bohemian and Silesian 
engraved glass, and the work he commissioned was mostly in 
the style of a past period. His fame rests mainly on engraved 
glass, but he also produced glasses of other types such as the Old 
German enamelled glass which was made for him around 1878 
by A. A. Egermann in Novy Bor (Haida). 

The art nouveau style, which went under the name of Jugend- 
stil in central Europe, made a deep impression on central European 
glassware. The work which was made around the turn of the cen- 
tury abounds in slender shapes and flowing organic motifs. 
Glasses designed by Karl Koepping in Berlin, with long, waving 
stems and tuliplike bowls, were perhaps the extreme instance of 
art nouveau style applied to glassware. In  1897 an exhibition of 
glass by the American Louis Comfort Tiffany was shown at  sev- 
eral of the museums in the area. Not only the forms of the Tif- 
fany glasses but also their figured and heavily lustred material 
attracted great interest. Several factories started making a simi- 
lar heavily lustred glass, and the firm of J. Lotz' Witwe of Iilaster- 
sky Mlyn (Klostermiihle) won a grand prix at  the Paris exhibition 
of 1900 with glassware in this type of material. 

From around I goo onward a movement toward a modern purist 
approach to glass was largely fostered by the work of designers 
connected with the Vienna Kunstgewerbeschule. Men such as 
Kolo Moser and Josef Hoffmann, who were also closely associated 
with the Wiener Werkstatte, were designing glasses in simple 
rational f6rms, and much initiative in this movement was shown 
by the firms of E. Bakalowits Sohne of Vienna and J. Lotz' Witwe. 
This was the period in which the glass-teaching schools achieved a 
remarkable influence on glass design and came to work in close 
collaboration with the factories. The most important of these 



in the years before World War I were the schools at  Kamenicky 
Senov (Steinschonau) and Kovy Bor (Haida) in Bohemia and at 
Zwiesel in Bavaria. 

After World War I the outstanding figure in Czech glass 
art was Josef Drahonovsky. who was professor at the Prague 
School of Industrial Art. He was essentially a sculptor and 
most of his glass designs were for sumptuously engraved 
glass of a monumental quality. His colleague in Prague, Jaro- 
slav Horejc, designed for engraved work of a broadly similar char- 
acter, some of it for the Lobmeyr firm of Vienna. In 1920 a new 
glass school was founded at  Zelezny Brod with the intention of 
encouraging a specifically Czech spirit in glassware. After ltlorld 
War I 1  this school was one of the principal centres for much 
successful work in the design of thick-walled and figured glasses 
and of elegantly proportioned tablewares. 

In Austria after World War I the Lobmeyr firm under the 
control of Stefan Rath produced many admirable engraved and 
relief-carved pieces designed by artists such as Ena Rottenberg, 
Lotte Fink and Vally IVieselthier. Lobmeyr also produced some 
of the best designs of Michael Powolny, who had his own work- 
shop and had designed for the firm of J. Lijtz' Witwe. 

In Germany the outstanding engraver and glass carver of the 
period after World War I mas Wilhelm von Eiff, who was profes- 
sor at the Stuttgart Kunstget~erbeschule. Bruno hlauder of the 
school at  Zwiesel was a strong influence for the use of natural and 
appropriate glass forms; and some fine tablewares were made 
in bloun and pressed glass both before and after World War II- 
such as those designed by Wilhelm Wagenfeld for the Vereinigte 
Lausitzer Glaswerke and for Peill und Putzler of Duren, and by 
Richard Sussmuth for Glashiitte Immenhausen of Cassel. 

France.-In France, as in central Europe and in England, the 
production of the factories in the middle of the 19th century was 
mainly divided between cut crystal and coloured wares. The 
"opalines," the opaque-white and coloured wares, often with 
elaborately painted and gilt decoration. were especially popular. 
The larger factories, particularly Baccarat and St. Louis, con- 
tinued to participate in the international fashions of the rest of 
the century and beyond. But in France, perhaps because the 
tradition of industrial glassmaking was comparatively weak, in- 
ventive genius manifested itself mainly in the work of individual 
artists, and thereby a new spirit was introduced into the modern 
conception of glass. 

In  the late '60s and '70s three individual artists were experi- 
menting in glasswork, and all of them were represented in the 
exhibition of 1878. The first was Joseph Brocard. who was study- 
ing the enamelling of glass and whose main ambition was to re- 
produce mediaeval Syrian glass. The second was Eughne Rous- 
seau. a commissioning dealer in ceramics who had turned to 
glasswork at  the end of the '60s, and mas at the height of his 
achievement in the '80s. Typically his glasses were thick-walled 
and translucid, often with interior crackling and shot with random 
streaks of colour. In  1885 he associated with himself E. L6- 
veillC, who continued to work in a similar style after Rousseau's 
death in 1891. The third of the individual artists a t  the 1878 
exhibition, and the most significant of them, was Emile Gall6 
of Nancy, who had been experimenting in glasswork since about 
1&67 His earliest work was in clear glass, lightly tinted and 
decorated with enamel and engraving; but he soon developed 
toward the use of deeply coloured, almost opaque glasses, which 
he used in heavy masses often cased in several thicknesses and 
carved or etched away to form plant motifs. His inspiration 
undoubtedly reflects the prevailing interest in Japanese art,  and 
some of his methods must have been suggested by those of 
Chinese glass. His forms were frequently asymmetrical and of 
an organic inspiration, and as such his work contributed largely 
to the art nouveau style of the end of the century. In this 
period much of GallC's manner was reflected in ranges of indus- 
trial glassware made by the firm of Daum Freres of Nancy. 

In later times the leader of French glass art was RenC Lalique, 
who was producing his most typical work around the 1920s. 
Lalique's mork is characterized by his use of clear glass, by his 
return to symmetrical forms and by his relief decoration pro- 
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duced by blowing into moulds or by pressing. H e  was a leading 
advocate for the use of glass in architecture. and much of his 
work was in the form of lighting equipment and other details of 
interior decoration. The work of his contemporary Maurice 
Marinot was more in the tradition of Rousseau, with heavy. thick- 
walled vessels in strong forms often with boldly cut-away abstract 
decoration; and Henri Kavarre in the 1930s was producing work 
of a similar monumental nature. 

A number of French artists also explored with success the use 
of pdte de verre, which is powdered glass fired in a mould. The 
pioneer in the use of this material was Henri Cros. who was 
working toward the end of the 19th century. In  the 20th century 
important work in the material was carried out by  Albert Dam- 
mouse and Franqois DCcorchement. The most significant work 
of Jean Luce and Marcel Goupy, designers of glass and pottery, 
was in the production of elegant tablewares. Aristide Colotte used 
glass as a sculptor in large, hewn pieces. Jean Sala worked mainly 
in coloured bubbled glass. AndrC Thuret produced glasses in thick 
plastic forms and with colour effects. In the industrial field after 
World War I1 the firm of Daum was distinguished by its thick 
clear-glass vessels manipulated into random shapes. 

T h e  Scandinav ian  Countries.-Tip to the time of World 
War I the Swedish glass industry produced little original work. 
The sudden development of modern Swedish glass in the 1920s 
was attributable mainly to the initiative of the Swedish Arts and 
Crafts society which resulted in the employment of the painters 
Simon Gate and Edward Hald by Orrefors glassworks and Edvin 
Ollers by Kosta glassworks from the years 1916-17. The first 
results were exhibited in Stockholm in 1917 and consisted of 
hand-blown, undecorated tablewares, together with the luxury 
"Graal" glass with internal stained decoration which had been so 
rapidly developed under Gate's inspiration at Orrefors. I t  was. 
however, engraved glass~vork, chiefly that designed by Gate and 
Hald at Orrefors, on which the reputation of Swedish glass was 
established in the 1920s and particularly a t  the Paris exhibition 
of 1925. 

In the 1930s there came a change of direction whereby the 
Swedish factories took less interest in engraving and followed 
the initiative of the French artists in making thick-walled glasses, 
usually tinted or patterned with internal colour. I n  this mode 
they found their greatest success, and this can be attributed 
largely to their having achieved a system of intimate association 
between their artists and their glassmaker craftsmen. 

At Orrefors additional artists were added to the establishment 
from 1929 onward. including Vicke Lindstrand, Sven Palmqvist, 
Nils Landberg, Edvin Ohrstrom and Ingrid Lundin. Each of 
them worked in an individual style, and in addition to  decorative 
pieces many of them designed tablewares for the subsidiary Sand- 
vik factory. At Kosta ini,iqrtant mork was produced by Elis 
Bergh and later by \'icke Lindstrand. Gerda Stromberg designed 
for both Eda glassworks and for Strombergshyttan, while other 
outstanding work was produced by Hugo Gehlin for Gullaskruf 
and by Monica Bratt for Reijmyre. 

In Denmark the Holmegaard glassworks and in Norway the 
HadeIand glassworks both follon-ed in some respects the example 
of Swedish glass. At Holmegaard the movement began in the late 
1920s with the appointment as art director of Jacob E.  Bang, 
whose designs included an amount of striking engraved work. and 
was continued in the interestingly shaped wares of his successor, 
Per Lutken. At Hadeland some distinctively formed glass was 
designed by a number of artists including Sverre Pettersen, Her- 
man Bongard and UTilly Johansson. 

In Finland a modern style of glasswork appeared which is of 
the greatest significance in the development of modern glass. The 
work is frequently asymmetrical, modelled in heavy masses and in 
graceful, tall shapes. These characteristics were defined particu- 
larly in the work of Gunnel h'yman (d. 1949), and later in the 
work of Tapio Wirkkala and Timo Sarpaneva for the firm of 
Karhula-Iittala and of Kaj  Franck for the Nuutajarvi (Notsjo) 
glassworks. 

Be lg ium and t h e  Netherlands.- In Belgium, the Val St. 
Lambert factory was an important producer of heavily cut crystal 
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throughout the period. I t  is also associated with cased work, and 
i t  was particularly prominent with original work of this nature 
around   goo. Later Charles Graffart designed for i t  wares made 
in a variety of techniques, some of them ~v i th  engraved decoration. 

T h e  Dutch glasslvorks a t  Leerdam played an important part 
in the  modern movement. and i t  folloved a line of development 
distinct from that  of the Scandinavian factories. I n  191 j the 
decision  as made to invite designs from artists. and by the 
early '20s excellent simple t a b l e ~ ~ a r e s  were being made to designs 
by  the  architects K, P .  C. de Bazei and H. P.  Berlage and by the 
decorative artist C. de Lorm. Also in the early '20s the making 
of special pieces called Unica was begun by C. Lebeau. and these 
were subsequently continued by the ar t  director Andries D .  
Copier. Among the  later decorative work of the factory the 
graceful designs by  Floris JIeydam are outstanding. 

Italy.- The revival of Italian glassmaking dates from the 
early 1860s when the Museo Vetrario was founded a t  Jlurano 
(Venice) and Antonio Salviati began to make, in addition to 
mosaic tesserae, the glasses ~ ~ h i c h  subsequently attracted great 
attention a t  the Paris exhibition of 1867. These were in variations 
of the  traditional Venetian style with elaborate furnace decoration, 
and the production of glasses of this nature continued a t  l lurano 
throughout the remainder of the 19th century and beyond. 

T h e  early 1920s saw the beginning of a more conscious spirit 
of art istry in Italian glasswork. The decorative artist Vittorio 
Zecchin was influential in this movement. Paolo Venini began 
to  produce glass in simple elegant forms, and G.  Balsamo Stella 
was designing engraved work for the firm of Cappellin. In later 
times, and particularly after World TYar 11, much research was 
made into new methods of colouring and figuring glass, and the 
results of this were seen especially in the glasses designed by 
Ercole Barovier for the firm of Barovier e Toso. Work of a simi- 
lar nature mas designed by Giulio Radi for the firm Arte Vetraria 
Muranese; and from the Yenini firm, presided over by Paolo 
Venini, came many interesting innovations such as vases decorated 
with areas of vividly coloured glass which were designed by Fulvio 
Bianconi. Some of the work, such as a series of vases designed by 
Flavio Poli for Seguso Vetri d'Arte, showed some influence from 
the thick-glass techniques of the north,  but the  modern Italian 
glass mostly retained a distinctly Yenetian volatile character which 
stood in contrast to the more deliberately calculated work of Swe- 
den and Finland. 

S p a i n  and Argentina.- In Spain the Catalan JosC Maria 
Go1 decorated glasses with bold, enamel-painted designs of floral 
and  other motifs in a highly personal style; while glassware with 
furnace decoration in a consciously impure material was made 
in the  Balearic Islands. From Argentina, glassware of a distinc- 
t ive style was seen in the productions of the Cristalerias Rigol- 
leau. which included thick-walled manipulated shapes with random 
colour decoration. (H. \V.j 
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GLASS CLOTH: see GLASS. 
GLASSES (EYE) : see EYEGLASSES. 
GLASSHOUSE: see GREEKHOUSE; HORTICVLTURE. 
GLASS PAPER. An abrasive material much used for 

smoothing the surface of wood manufactures. I t  consists of thick 
cartridge paper coated with powdered glass. The paper is coated 
with liquid glue and the glass particles powdered over the surface 
before the glue has set. See also EMERY: SAKD-PAPER. 

GLASS PICTURES AND PRINTS. Glass transfer pic- 
tures were essentially English and in vogue from about 1690-1790, 

when colour mints  started to re- 
place them and their quality 
deteriorated. Famous engravers, 
such as J. and J. R. Smith, J. Mc- 
Ardell and J. Simon, were closely 
associated with transfer picture 
production. A moistened mezzo- 
tint was stuck face doxnward on 
a piece of crown glass previously 
coated with adhesive turpentine. 
The paper of the mezzotint was 
carefully rubbed away with the 
finger leaving the outline of the 
print on the glass. and the pic- 
ture was then brilliantly coloured 
from behind. Line engravings 
and aquatints were also used. - - - - . . - - - . . . . . . . . - - - 

, , A  M A N  A GLASS OF 
Glass prints. or as the French 

P U N C H , M  A GLASS T R A N S F E R  PIC. call them, cliche's-verre, some- 
T U R E  M A D E  F RO M  A P R I N T  BY H. what resembled etchings, in the 
V A N D E R  M Y N  making of which the Barbizon 

school of artists. J. B. Corot, C. F .  
Daubigny, T. Rousseau and J. F.  Millet. experimented occasionally 
betneen 18 j j and 1860. I n  this technique a piece of glass is cov- 
ered with a white opaque varnish, and in this covering the artist 
drams the lines of his subject with an  etching needle, allowing the 
light to show through these lines when the glass is held up  to the 
lipht. The artist then places a sheet of sensitized paper close to 
the back of the glass, so that,  
when the glass is exposed to the 
lipht, the lines of the design print 
off, as a photographic negative 
does. on the sensitized paper. The  
resulting print is therefore in the 
nature of a photograph. which, in 
fact. it closely resembles. Corot 
n a s  perhaps the most successful 
maker of these cliche's-verres. 

BIBLIOGRAPHY.-H. G. Clarke, 
The Story o j  Old Erzglish Glass 
l'ictzrres, 1690-1810 (1928) ; L. 
Loewcnthal, Georgian Glass Pic- 
fzires und Needlework Pictzhres 
(1934) For glass prints, see G A Y 

Hed~ard. "Les 'Proced6s sur ker- 
res' in Gazette  des Beauz-Arts, Y O F  T H E  M E T R O P O L I T A N  h T U S E U M  

~ o l  XXY (7So\ I ,  1903) ; L H OF A R T  N E W  'OR '  

Delteil, Peintre-gravcur zllurtre, ' W O M A N  E M P T Y I N G  A P A IL  " A 

vol \ ,  sec i~ (1910) ; J. A Rose, G L A S S  P R I N T  B Y  J E A N  FRANCOIS 

"English Glass Pictures, or the 4rt M I L L E T  (1814-75) 



of Painting Mezzotinto circa 1690-1790," Paper No. 113, Circle of Glass 
Collectors, London (1959). (J. A. RE.) 

GLASSPORT, a borough of Allegheny county, Pa., U.S., 
10 mi. S.E. of Pittsburgh, on the Monongahela river. The lead- 
ing industries are glassmaking. steel manufacture and oil refining. 
Glassport was settled about 1900. 

For comparative population figures see table in PENNSYLVANIA: 
Population. 

GLASSWORT, a group of about a dozen species of leafless 
seashore herbs belonging to the genus Salicornia of the Cheno- 
podiaceae family. They are annual or perennial, tender or hardy 
fleshy herbs that are native in salt marshes of North America, 
Europe and Asia. They and other members of the family which 
grow in large quantities in the Mediterranean region were formerly 
used in making soap and glass, as a large percentage of soda was 
yielded on burning them. The ashes of these plants were known 
to the trade as barilla, especially those from S. herbacea. 

(J. M. BL.) 
GLASTONBURY, a market town and municipal borough in 

the Wells parliamentary division of Somerset. Eng., 6 mi. S.S.W. 
of &'ells and 26 mi. S.W. of Bath by road. Pop. (1951) 5.081, 
Area 7.8 sq.mi. The abbey of St. Mary was perhaps the oldest and 
certainly one of the richest in England. In the neighbourhood 
lake villages of the later Iron Age have been excavated. The town 
lies on the slopes of a group of orchard-clad hills that rise abruptly 
from the level meadowland of the Brue valley and culminate in 
the Tor, a green conical height crowned by the tower of St. 
Michael's church ( c  1400). 

The chief buildings, apart from the abbey ruins. are the churches 
of St. John the Baptist. Perpendicular nith a fine west tower 
( c .  1470) ; St. Bencdict, earlier; St. Benignus [c .  I ~ O O )  ; the George 
hotel, built by the abbey to house pilgrims (c. 1470) ; the Tribunal, 
the abbot's law court ( c .  I 510); and the Abbey barn (14th cen- 
tury), a beautiful cruciform building still used for its proper pur- 
pose. The town hall, built in the early 19th century and extended 
in 1930. also houses the Glastonbury Antiquarian society museum. 
Sharpham park, where the last abbot. Richard Whiting, was ar- 
rested in 1539, and nhere Henry Fielding the novelist was born 
in 1707. is now a farmhouse. 

T h e  L a k e  Villages.-The low meadowland running northwest 
from Glastonbury tonard the Bristol channel u7as once a peat bog 
with winding watercourses, reedy pools and oak, willow and alder 
thickets. In  1892 lox mounds in a field 14 mi. N. of Glastonbury 
were found to contain remains of dwellings of the prehistoric Iron 
Age; these were excavated by '4. Bulleid and H. St. George Gray 
between that date and 1907, and their results published. In 1908 
they began work on two groups of similar mounds at Meare, 3$ mi. 
N.W. of Glastonbury; their report on the excavation of part of 
the western group of mounds was in course of publication, and 
work on the eastern group was still continuing in 1956. At the 
Glastonbury lake village the peat has a depth of 15 it. A sub- 
structure of timber and brushwood was laid and held in position 
by sharpened plles driven down into the peat, and on this founda- 
tion a floor of clay was spread and a circular hut built with a 
hearth of baked clay; these floors tended to sink in the soft peat 
and new floors and hearths were laid over them. Some huts had 
only one floor, but one had as many as ten. 

At Meare some of the huts were built without the timber sub- 
structure, the peat being drier. and there are fewer traces of the 
postholes of circular huts, suggesting that many may have been 
of lighter construction. A few huts at  Meare were built on a 
rectangular mortised frame~vork, and fragments of similar timbers 
at Glastonbury suggest that rectangular huts preceded the round 
ones. The Glastonbury village was surrounded by a timber pali- 
sade, a feature not found at  hleare. 

The types of pottery found indicate occupation from about 60 
B.C. At Glastonbury the village ended. possibly with a massacre, 
a few years before the Romans came; at Meare the village con- 
tinued a few years longer and part of the site was reoccupied in 
the 4th century. Otherwise the pottery types were similar in the 
lo-er and higher levels and in the Glastonbury and Meare villages. 

The discovery of parts of wooden looms. loom weights and many 

weaving combs and spindle ~ h o r l s  show that the manufacture of 
cloth was important. The people were skilled uorkers in wood, 
the peat having preserved many wooden objects, and their cutting 
tools were of iron. Many bronze objects were found, fibulae (of 
the La Tkne I11 type). finger rings, brooches, harness parts and, 
a t  Glastonbury, a bowl of excellent design ornamented u i th  
rounded rivets. The discovery of similar rivets. crucibles and slag 
show that this bowl was actually made in the village. Wheat, 
barley, peas and beans were grown and cattle, sheep, pigs, horses 
and dogs kept. Dugout canoes have been found and a broken axle 
shows that they used wheeled carts. Their trade goods included 
amber from the Baltic, jet from LVhitby, Kimmeridge Shale for 
bracelets from Dorset and tin from Cornwall. 

Pottery of the same types have been found in Wookey Hole 
cave and in excavating Ponters Ball, an earthwork protecting the 
high land at  Glastonbury from the east. Several timber causeways 
crossing the peat marsh are similar in construction to the sub- 
structure of the lake village huts. The objects from the Glaston- 
bury village are exhibited in the Glastonbury museum, and those 
from Meare at  Taunton. 
The Benedictine Abbey of St.  Mary.-William of Malmes- 

bury wrote his D e  Antiquitate Glastoniensis Ecclesiae between the 
years 1125 and 1130. when he was staying at  the abbey, basing 
his work on the documents and other evidence that he was able 
to study there. His book has been added to by later Glastonbury 
writers, but the original sections can be distinguished. H e  says 
that "annals of good authority" stdte that the old church of the 
Blessed Virgin mas built by missionaries sent from Rome at  the 
request of King Lucius in A.D. 166; he would not commit himself 
to earlier stories of which he mas auare. This little wattle church, 
which had later been enclosed in wood. was still in existence when 
William wrote; on either side of the altar were the tombs of St. 
Patrick and St. Indract. 

King Lucius is a myth and other places claim the tomb of 
St. Patrick, but-there is no doubt that there was a Celtic monastery 
with strong Irish associations at Glastonbury before the time of 
the Saxon conquest. The burial ground of this period. lying to the 
south of St. Mary's chapel, %as excavated in 1953 and 1954 by 
Ralegh Radford. At Beckery, on a little island I mi. W. of the 
town, excavations in 1891 proved the existence of a pre-Norman 
chap4 of St. Bridget, standing in a Christian burial ground in use 
before the chapel was built; the name Beckery is Irish, meaning 
"Little Ireland." 

The Saxons were already Christians when their advance after the 
b ~ t t l e  of Pen in 658 brought Glastonbury within the Saxon kingdom 
and resulted in the introduction of the Benedictine rule in the 
monastery. Among the many grants of land to the abbey, two may 
be mentioned: in 678 King Centwine granted Glastonbury to 
Hemgisl the abbot, free of all service, 6 hides; and in 681 Baldred 
gave Hemgisl 6 hides on Pennard hill. 

These t n o  grants made up Glaston X I 1  hides, the manor in 
which later abbots established wide privileges. Xone of the early 
charters granting land to the abbey has survived in the original, 
and many are only knonn in much altered copies made in the 13th 
century or later; nevertheless William of Malmesbury was able 
to extract a consistent story from the charters, nhich has been 
confirmed in many points from other sources. 

Ine, king of IVessex from 688 to 726, is said by William of 
Malinesbury to have built the church of St. Peter and St. Paul as 
an appendix to the old church. Excavations carried out between 
1927 and 1929 by C. R .  Peers and A. W. Clapham revealed the 
foundations of Ine's church and its later enlargements, beneath the 
west end of the 13th-century nave. The proportions of the aisled 
plan correspond with churches at Canterbury, Rochester and 
Reculver built a few years earlier. At some date before the time of 
St. Dunstan (909-988) a narthex or porch was built joining the 
old church to the new. 

Dunstan was made abbot of Glastonbury by King Edmund about 
943% and was chief minister of state under Edred; exiled in 955 by 
Edwig, he returned to power as archbishop of Canterbury under 
Edgar. H e  extended Ine's church eastward with a tower and 
chapels. The importance of the abbey a t  this time was shown by 
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the burial there of three kings, Edmund, Edgar and Edmund Iron- 
side. 

As a result of the Norman conquest, Glastonbury abbey lost 
several estates, but Domesday Book shows that it remained one of 
the wealthiest churches in the country, holding rich manors in 
Somerset, Wiltshire: Dorset. Gloucestershire and Berkshire. 
Turstin (Thurstan), the first Norman abbot, was active in recover- 
ing lost properties and began rebuilding the church of St. Peter 
and St. Paul, but he fell foul of the monks. who refused to change 
their Gregorian chant in favour of new music attributed to Abbot 
William of FCcamp. Turstin called in archers who shot arrows 
from an upper gallery at  monks clustered round the altar, killing 
3 and wounding 18. The long and vivid account in the Anglo- 
Saxon Chronicle under the year 1083 shows how deeply the English 
resented this incident. 
' 

Herlewin ( I  101-20) pulled down Turstin's partly built church 
and began afresh on a grander scale. In  1184 a disastrous fire 
destroyed his church (lead melted from the roof was found by the 
excavators between its reddened paving stones) and with it were 
burned most of- the monastic buildings, whatever was left of the 
Saxon church and the old church of St. Mary. 

King Henry I1 appointed Robert Fitz-Stephen to rebuild the 
abbey, and the new chapel of St. Mary, of the same dimensions as 
the old church and on its site, was dedicated by Bishop Reginald 
of Bath in 1186. The archaic style of the building, with round- 
headed windows and interlaced arcading, which contrasts with 
Bishop Reginald's work then in progress at  Wells with pointed 
arches, may have been due to the venerable antiquity of the old 
church it replaced. The rebuilding of the church of St.  Peter and 
St. Paul on a vast scale, in a Gothic style that retained some 
features of Romanesque, and in particular the free use of the 
chevron ornament, began before St. Mary's chapel was completed. 

Savaric, an able and ambitious cleric who took part in the 
negotiations for the ransom of Richard I, was rewarded with the 
bishopric of Bath, to which joined by papal edict the abbacy 
of Glastonbury. In 1193 Savaric became bishop of Bath and 
Glastonbury; the monks refused obedience, and a costly struggle 
continued with varying fortunes. In  1205 Jocelyn succeeded him 
as bishop of Bath and Glastonbury, and made a settlement ~vith the 
monks in I 2 I 8 ; four manors were surrendered to the bishop, and 
the monks were allowed to choose an abbot. Building was resumed 
2 0  years later: but the church of St. Peter and St. Paul m7as not com- 
pleted for another 80 years. The galilee, linking the nave with 
St. Mary's chapel, mas built before the end of the 13th century 
in a mature Early English style. 

Abbot Monington (1342-74) extended the choir, built the retro- 
choir, using the chevron ornament over the windows to harmonize 
with the earlier work, and refaced the interior of the choir xvith 
panelling in stone (as a t  Gloucester, 1337-40). Abbot Richard 
Bere (1493-1 525) built the Edgar chapel east of the retrochoir, 
and holiowed out a crypt under St. Mary's chapel and part of the 
galilee, probably to provide a shrine for St. Joseph of Arimathaea; 
in so doing the floor of the chapel was raised. 

Excavations south of the nave have revealed the foundations of 
the later monastic buildings: traces of walling and remains of a 
small glass furnace of the Saxon period and postholes of an 
earlier timber structure. The abbot's lodging was pulled down in 
the 18th century, but the abbot's kitchen stands. Probably early 
14th century, but based on the design of the Romanesque kitchen 
a t  Fontevrault, it is square in plan with huge corner fireplaces 
making the square an octagon; the stone roof rises to a central 
louvered octagon containing a ventilating shaft. 

Richard Whiting (abbot from I j z  j till I 539) signed with his 
monks the declaration of royal supremacy in I 534. In I j39< how- 
ever, he refused to surrender the abbey and was arrested and con- 
victed of treason on a trumped-up charge of concealing the abbey 
treasure. He was executed on Tor hill with two monks; the abbey 
was iorfeited to the king. 

The annual value of the abbey estates in I 536 vas  Fg.jo9; a 
more detailed inquiry by the king's surveyors increased this to 
i4,228. A comparison bet~veen the values in Domesday Book and 
in 1536 shows the extent to which the abbey had improved land 

drainage near Glastonbury. A process which began with straight- 
ening and deepening watercourses led to the deposit of flood soil 
over new areas, and the conversion of peat bogs and alder thickets 
into rich meadows. 

In I j jo the duke of Somerset installed a party of French and 
Flemish weavers in the abbey buildings, but as Protestant refugees 
they were forced to leave the country on Mary's accession. Her 
government considered restoring the monastery, but the difficulties 
were too great. From that time the abbey was used as a quarry for 
building and road stone; today the beautiful ruins of St. Mary's 
chapel remain, with enough of the galilee and of the choir, nave 
and transepts of the church of St. Peter and St. Paul to give some 
idea or' the whole. Since 1909 the abbey has been the property 
of the Church of England. 

King A r t h u r  a n d  Ava1on.-William of 11Ialmesbury, who was 
fully aware of Glastonbury records and traditions as they were 
known in IIsj,  refers to the many fanciful tales told of King 
Arthur, and adds that his burial place is unknown. His contempo- 
rary, Geoffrey of illonmouth, in his romantic History of the Kings 
of Britain, describes Arthur's many victories. After the last he re- 
tired to .4valon, the "Island of the Blest" of Celtic tradition, to cure 
his wounds. In  1191 a grave said to be that of Arthur and 
Guinevere his queen was discovered between two pyramids in the 
cemetery at Glastonbury; they were reinterred in the great church 
before the altar in the presence of Edward I.  From that time the 
Isle of Avalon has been identified with Glastonbury. 

St. Joseph of Arimathaea.-The earliest mention of the 
legend that St. Joseph of Arimathaea ( q . ~ . )  came to Glastonbury 
is in a mid-13th-century addition to IVilliam of Malmesbury's 
book. The story was fully told by John of Glastonbury before the 
end of that century. A shrine in the crypt of St. Mary's chapel, 
which itself came to be known as St. Joseph's, was a place of pil- 
grimage where miracles occurred in the early 16th century. Al- 
though John of Glastonbury quoted from a book called the "Holy 
Grail" in his account of St. Joseph, the monks completely ignored 
the Grail legend. The Glastonbury thorn (Crataegz~s praecox), 
which flowers at Christmas, is first mentioned in a poem of 1502, 
but the legend asserting that it sprang from the staff of St. Joseph 
must have appeared even later. I t  is probably a perpetual sport 
from the common thorn obtained by grafting; trees raised from its 
seeds revert to type. 

The  Town.-The name of Glastonbury has been the subject of 
philological speculation from Saxon times. A. G. C. Turner re- 
jects previous theories and derives the name from Old Cornish, 
glastann, "an oak." 

Until 1539 the town was the centre of the manor of Glaston XI1  
hides, in which the abbot had judicial powers to the exclusion of 
the sheriff. In 1319 Glastonbury received a writ of summons to 
parliament, but made no return and has not since been represented. 
Tor fair: held on the second Monday in September, dates from 
1127. The town declined after I j39; silk spinning and stocking 
knitting struggled on into the 19th century, when further improved 
land drainage increased agricultural prosperity. The borough was 
incorporated in I 70 j. The chief local industries today, apart from 
dairy farming, are dressing and dyeing woolled sheepskins (sheep- 
skins dressed with the ~vool on), the manufacture of sheepskin rugs 
and gloves and of sheepskin-lined boots and slippers. The sheep- 
skin industry dates from 1866. 

BIBLIOGRAPHY.-A, Bulleid and H. S t .  George Gray, The  Glaston- 
bury Lake Village . . . , 2 r o l .  (G las tonhury ,  1911, 1917), The  Meare 
Lake Village . . . ( T a u n t o n ,  1948; 1 ~ j 5 ) ;  Reports  o f  excavations etc., 
i n  the  Proceedings of the Somersetshire Archaeological and Natziral 
History Society ( T a u n t o n ,  1892, 1908-, 193j- ) ; J. A. Robinson's 
edition o f  Wi l l i am o f  Malmesbury 's  De Antiquitate Glastonietzsis 
Ecclesiae, etc., Somerset Historical Essays ( L o n d o n ,  1921) ; T h o m a s  
Hearne ( e d . ) ,  ddanzi de Domerha??z Historia rebus gestis Glastoniensibus 
. . . , 2 ool.  ( O x f o r d .  1727), Johannis confratris et nzonachi Glartoi~iensis 
chuonica . . . , 2 vol .  ( O x f o r d ,  1726) ; IV. S tubbs  ( e d . ) ,  iPIei?zorials o f  
S t .  Dzlnstan ( L o n d o n ,  1874) ; R. Warner ,  A n  History of the Abbey o f  
Glaston; and oJ the T o w n  of Glastonbury ( B a t h ,  1826);  R .  Will is ,  
The drckitectzlral History of Glastonbury Abbey (Cambridge,  1866);  
F .  Riigh Bond ,  An  A~~clzilectural Handbook o f  Glastonbury Abbey 
(Glastonbury,  1925) ; T .  S .  Holmes,  Wells and Glastonbzlry . . . ( L o n -  
don ,  1908) ; J .  Armitage Robinson,  T w o  Glastonbury Legends ( C a m -  
bridge, New Y o r k ,  1926). (S. C. MD.) 



GLATIGNY, JOSEPH ALBERT ALEXANDRE 
(1839-1873), French minor poet of the Parnassian school, whose 
adventures as journalist, playwright and strolling actor earned him 
a legendary reputation, was born at  Lillebonne (Seine-InfCrieure), 
May 21, 1839, He was apprenticed to a printer, but, inspired by 
reading ThCodore de Banville's Odes funambulesques, began to 
write poetry. Verses written in 1857 were published as Les Vignes 
folles in 1860; later collections included Les FlBches d'or (1864) 
and Gilles e t  Pasquins (1872). Specializing in little poems of sa- 
tirical comment on current affairs and personalities, he became a 
regular contributor to L e  Rappel. For a time he exploited his talent 
ior  extempore composition by giving public recitals and then 
joined a traveling company of actors with whom he went to 
Corsica. There a misunderstanding with the police led to tem- 
porary imprisonment: he used his experiences in a one-act comedy 
in verse, L'illustre Brizacier (1873) ; the hero, a disillusioned actor, 
is a self-portrait. Other plays were L e  Singe and Les Folies- 
Marigny (both 1872). He died a t  Skvres, April 16, 1873. His life 
formed the subject of a book and a play, Glatigny, drame funam- 
bulesque (1906), by Catulle Mendlts. (R. DL.) 

GLATZ (Slav. Kladzko), a town in Wroclaw province, Pol., 
formerly in the Prussian province of Silesia, Ger., on the left bank 
of the Neisse, 58 mi. S.W. of Breslau. Pop. (1950) 17.200. The 
town with its narrow streets winds up the fortified hill which is 
crowned by the old citadel. 

Across the river, on the Schaferberg, lies a fortress built by the 
Prussians about 1750. Before the town on both banks of the 
river there is a fortified camp by which bombardment from the 
neighbouring heights could be hindered and which afforded accom- 
modation for ~o .ooo  men. The inner ceinture of walls was razed 
in 1891, and their site is now occupied by new streets. There are 
a Lutheran and two Roman Catholic churches, one of which, the 
parish church, contains the monuments of seven Silesian dukes. 
Among the other buildings the principal are the Royal Catholic 
gymnasium and the military hospital. 

Glatz existed as early as the 10th century, and received Ger- 
man settlers about 1250. I t  was besieged several times during 
the Thirty Years' War and during the Seven Years' War and 
came into the possession of Prussia in 1742. In 1821 and 1883 
great devastation was caused there by floods. The county of 
Glatz was long contended for by the kingdoms of Poland and of 
Bohemia. Eventually it became part of the latter country, and 
in 1534 was sold to the house of Habsburg, from whom it was 
taken by Frederick the Great during his attack on Silesia. 

GLAUBER, JOHANN RUDOLF (1604-70), German 
chemist, who because of his wide knowledge, has been proposed 
as the German Boyle (father of chemistry). Born at  Karlstadt, 
Bavaria, he resided successively in Vienna, Salzburg, Frankfurt 
and Cologne before settling in Holland, where he made his living 
chiefly by the sale of secret chemical and medicinal preparations. 
His well-equipped laboratory in Amsterdam was described as mag- 
nificent. Though his writings abound in universal solvents and 
other devices of the alchemists, he made many real contributions 
to chemical knowledge. He clearly described the preparation of 
hydrochloric acid by the action of sulfuric acid on common salt, 
the manifold virtues of sodium sulfate-sal mirabile, Glauber's 
salt; and he noticed that nitric acid was formed when nitre was 
substituted for the common salt. He prepared many substances, 
including salts of lead, tin. iron, zinc, copper, antimony and arsenic. 
He also made a number of useful observations on dyeing and gave 
a clear description of the preparation of tartar emetic. One of his 
most notable morks was his Teutschlands Wohl far th  in, which he 
urged that the natural resources of Germany should be developed 
for the profit of the country, giving various instances of how 
this might be done. He died on March 10, 1670. 

The titles of his 40 books are Latin, but the text is German. 
The more important are contained in Opera Omnia, which appeared 
in German (1661). in French (1659) and English (1689). A re- 
issue under the title Glauberus concentratus appeared in I 7 I 5. 
These writings had a great effect on both his contemporaries and 
successors. 

Biographical details given by W. Brieger in Geschichtsbl. Technik, 

Industrie uttd Gewerbe (1918) ; Chemisch Weekblad (1918). See also 
Eva Armstrong and C. Deischer, Journal of  Chemical Education 
(1942) ; P .  Walden, Essay in Bugge's Das Buch der grossen Chemiker 
(1930). (R. E. 0.) 

GLAUBER'S SALT, the decahydrate of sodium sulfate, was 
named for the alchemist,. J. R. Glauber, who first described its 
medicinal properties. I t  occurs native as the mineral mirabilite 
in Spain, the western United States and the Caucasus, but much 
that is used today is manufactured from salt cake. ( S e e  ALKALI 
MANUFACTURE.) The chemical formula for Glauber's salt is 
Na2S0,.roH20. 

The solubility of the Glauber's salt, which increases sharply 
with a rise in temperature, reaches a maximum value a t  32.384' C. 
where the decahydrate is in equilibrium with the anhydrous salt. 
Below that temperature the Glauber's salt is sthble and may be 
crystallized in colourless monoclinic prisms which effloresce in 
ordinary air. Above the trahsition temperature it  changes to  the 
anhydrous salt whose solubility decreases as the temperature rises. 
Glauber's salt readily forms supersaturated solutions in which 
crystallization may be initiated by adding a small particle of the 
solid hydrate. In medicine it is used as a cathartic and is the 
active principle in some mineral waters. (J. B. Ps.) 

GLAUCHAU, a town of Germany, in the district of Karl- 
Marx-Stadt, on the right bank of the Mulde, 7 mi. N. of Zwickau 
and 17 mi. W. of Chemnitz by rail. Pop. (19j0) 35,387. I t  has 
important manufactures of woollen and half-woollen goods. There 
are also dye-works, print-works and manufactories of paper, alu- 
minum, thread and machinery. Glauchau possesses a weaving 
school. Some portions of the old castle date from the 12th cen- 
tury; the Gottesacker church contains objects of this period. 
Glauchau was founded by a colony of Sorbs and Wends, and be- 
longed to the lords of Schonburg as early as the 12th century. 

GLAUCOMA is a term applying to a group of diseases of the 
eye characterized by an abnormal elevation of the pressure within 
the eyeball. This is usually due to partial blocking of the channels 
through which the aqueous humour normally leaves the eye. The 
glaucomas of the human eye differ profoundly in their subjective 
and objective symptoms, their course and their final outcome. 
Some glaucomas are mild, transient and easily curable; others are 
characterized by dramatic, acute, painful attacks, and still others 
take the course of a gradual, insidiously progressive and entirely 
painless loss of vision. I n  almost all glaucomas medicinal or surgi- 
cal treatment offers a good chance of arresting the disease and 
of thereby preventing further visual damage. For a broader dis- 
cussion of glaucoma, see EYE, HUMAN: Diseases of t h e  E y e s ;  EYE, 
SURGERY O F .  (P. C. K.) 

GLAUCONITE is a green, fine-grained crystalline mineral, 
a hydrous silicate of iron and potassium found in marine sedi- 
mentary rocks of all geologic ages since the Pre-Cambrian, and 
still in process of formation. Glauconite occurs commonly as 
globular to lobate bright green grains or pellets a millimetre 
(0.03937 in.) or less in diameter. I t  may also occur as irregular 
grains or flakes, or as clay. I t  may be confused with the minerals 
chamosite, celadonite, chlorite and greenalite. Some glauconite 
has natural bleaching qualities and can be used as a fuller's earth 
(q .v . )  and glauconite marls, because of their base-exchange prop- - 
erties, have been used in water-softening units (see  MARL). 

Glauconite is composed of clay minerals and the name has been 
used interchangeably both as a mineralogic and a morphologic 
term. I t  has been defined as a specific micaceous mineral, although 
it is commonly described as small green pellets of heterogeneous 
mineral content. I t  forms in waters of normal salinity on conti- 
nental shelves, swells and banks off coasts of crystalline land areas 
that lack important rivers. I t  is not known to form in fresh water 
deposits. Glauconite formation takes place principally in the 
upper part of the 10-400 fathom interval. The temperature range 
of formation is apparently wide but markedly warm water is not 
favourable. Very slow or interrupted sedimentation in more or 
less agitated water, and at least slightly reducing conditions, which 
may be facilitated by decaying organic matter, are conducive to 
glauconite formation. Source materials are principally bottom 
muds and clays of terrigenous origin, although biotite, feldspars, 
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volcanic glass and other materials may contribute. Under the restore him to life, he was shut up in a vault with the corpse. 
necessary physiochemical environmental conditions, glauconitiza- Here he killed a serpent which was revived by a companion, which 
tion occurs as a marine alteration of terrigenous matter to glau- laid a certain herb upon it. With the same herb Polyidus brought 
conite. Formation of glauconite from a colloidal state may also the dead Glaucus back to life. According to others, he owed his 
occur, as this process tends toward the same crystallochemical recovery to Asklepios. 
equilibrium as that obtained in the alteration of clay. Common 4. GLAWCWS, son of Hippolochus, and grandson of Bellerophon. 
coagulation of all these amorphous and cryptocrystalline products mythical progenitor of the kings of Ionia. H e  was a Lycian prince 
with selective adsorption of potassium from the sea water leads who, along with his cousin Sarpedon, assisted Priam in the Trojan 
to the formation of grains of glauconite. War. When he found himself opposed to Diomedes, his guest 

Glauconite grains are common in calcareous sediments but rare friend, they ceased fighting and exchanged armour. Since the 
in pure clay rocks, pure quartz sandstones or chemically precipi- equipment of Glaucus mas golden and that of Diomedes bronze, 
tated carbonates. Glauconite is commonly found associated with the expression "gold for bronze" (Iliad, vi. 236) came to be used 
remains of fecal pellets of sediment-ingesting organisms or as proverbially for a bad exchange. Glaucus was afterward slain by 
internal fillings of foraminifera. I t  is rare or absent in beds rich Ajax, son of Telamon. 
in algae, corals or bryozoans. GLAZE : see GLAZING; POTTERY AND PORCELAIN. 

Sediments rich in glauconite grains are known as greensand GLAZING. In  its simplest context, glazing means the fitting 
(q .v . ) .  (H. D. G.) of panes of glass into suitable frames in order to form a window 
GLAUCOPHANE, a group of rock-forming minerals con- which will admit light into a building. In  the middle ages and up 

sisting of the iron-free sodium amphiboles (see AMPHIBOLE). The to the end of the 17th century this meant the use of leaded lights, 
glaucophane group have all the characteristics o f ,  but are dis- small areas of glass fastened together with specially formed strips 
tinguished from, the rest of the amphiboles by their distinct blue of lead ("calms") and held in a frame of wood or wrought iron. 
colour, especially in thin slices. From the end of the 17th century until the end of the 19th century 

Glaucophane occurs exclusively in certain metamorphic schists. this principle was followed, but developing skill in the making of 
These schists present a problem in petrology. They contain large sheets of glass saw a gradual increase in the size of the panes 
sodium-rich amphiboles which form in a rock not especially en- and window areas, while the leaded light was replaced by sashes 
riched in sodium. In  short, the sodium is present in the amphiboles of wood in which the glass was held with wood beads or putty 
rather than in the plagioclase feldspars \\here it is usually con- Until the end of the 19th century the architectural conception of a 
centrated (see FELDSPAR). Because of this peculiarity and because window was that of a comparatively small area of glazing placed 
they are dense rocks and associated with other dense minerals. in a thick load-bearing wall and restricted to the provision of day- 
glaucophane schists have been thought to represent high pressure light in a building, but the development of cast-iron buildings in 
mineral assemblages. Other workers have shown that localized the 19th century and the extensive use of steel and reinforced 
introduction of sodium, magnesium and iron into sedimentary rocks concrete framing in the 20th century considerably altered this. 
has caused the formation of glaucophane without the presence of In framed structures the loads of floors and roof are concentrated 
relatively high pressures. Thus, glaucophane schists might form on to comparatively slender columns, thus leaving large areas of 
a t  high pressures and, on the other hand, might represent a peculiar walling which can as well be filled by glazing as by the more tradi- 
sequence of sodium introduction into pre-existing mineral as- tional materials such as brick or stone. Further technical develop- 
semblages. Glaucophane schist is used by some writers as a ment in the glass industry provided the means to fill these large 
separate metamorphic facies. Glaucophane schists are widely dis- areas, so that glazing is not only concerned with the transmission 
tributed over the coast range of California but are unusual else- of light into a building but can also provide the whole external 
where in the United States. surface. 

The members of the glaucophane group vary in composition Method.-The normal process of glazing small windows into 
from Na,Mg,A1,Si,02,(OH)2 to Na3Mg3Al2Si,O2,O(OH) to wooden or metal frames has changed little. The tools generally 
Na,CaMg,X12Si,0,20,. used are the diamond for cutting, laths or straight edges and tee 

See also METAMORPHISM. (G. W. DEV.) square for accurate measurement and setting out, glazing knife. 
GLAUCUS, a word meaning "bright," and the name of sev- hacking knife and hammer. The materials used in addition to the 

era1 figures in Greek mythology, the most important of which are glass are putty, priming or paint, glaziers' sprigs (small headless 
the following : nails). wash leather or synthetic rubber strip. Putty is made of 

1. G t ~ u c ~ s ,  surnamed Pontius, a sea divinity. Originally a whiting and linseed oil and it should be stored SO that it is kept 
fisherman and diver of Anthedon ill Boeotia, having eaten a cer- moist and ~iorkable. Wood sashes must be primed before glazing, 
tain magical herb, he leaped into the sea, where he was changed i.e., given a thin coat of paint usually containing red lead; this en- 
into a god, and endowed with the gift of unerring prophecy. ables the putty to adhere to the sash. When each square of glass 
According to others he sprang into the sea for love of the sea-god is cut to size, allowing about Tk in. tolerance all round, the glazier 
Melicertes, with whom he was often identified. H e  was war- runs the putty round the rebate in the frame into which the glass 
shipped in most parts of the Greek world by fishermen and sailors. is to fit with his hands pressing it firmly against the wood. He 
I n  ar t  he is depicted as a merman covered with shells and sea- then beds the glass into it by pressing it down firmly on all the 
weed. Various legends, none very important, connect him with edges and the glass is further secured by the glaziers' sprigs, 
the saga of the Argonauts and other cycles. H e  was famous for knocked in on the rebate side. He then trims off the ~ r o t r u d i n ~  
his amours, especially those with Scylla and Circe. See especially putty and fills the remainder of the rebate, beveling it off on the 
Athenaeus, 296, 297. outside of the sash with the putty knife. When a broken pane is 

2. GLAUCUS, of Potniae near Thebes, son of Sisyphus by to be replaced the hacking knife is employed to cut out the old 
Merope and father of Bellerophon. According to the legend he putty and remaining broken glass. Metal sashes are glazed in a 
was torn to  pieces by his own mares (Virgil, Georgics, iii. 267; similar way, although the putty used is usually modified by the 
Hyginus, Fab., 250, 273). addition of a dryer to enable it to set satisfactorily, as there is 

3. GLAWCWS, the son of Minos and Pasipha&. When a child, no absorption of the oil by a metal sash. Proprietory glazing com- 
while playing at  ball or pursuing a mouse, he fell into a jar of pounds are manufactured for this purpose also and some sashes 
honey and was smothered. His father, after a vain search for incorporate spring clips and other devices for securing the glass. 
him, consulted the oracle, and was referred to the person who In glazed doors and sashes used internally the panes of glass are 
should suggest the aptest comparison for one of the cows of generally fixed with wood beads, held in place with screws. In 
Minos which had the power of assuming three different colours. doors subject to vibration or slamming the panels are usually 
Polyidus of Argos, who had likened it  to  a mulberry (or bramble), bedded in wash leather or synthetic rubber strip and secured by 
which changes from white to red and then to black, soon after- wood beads. 
wards discovered the child; but on his confessing his inability to Types of Glass.-For all common glazing in small sizes sheet 
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glass is used. I t  is available in several qualities and thicknesses 
and in sizes depending on the thickness up to 80-100 in., length and 
width combined. For larger areas and for work where a high 
degree of transparency is required, polished plate glass is used. 
This can be supplied in sues up to 98 in. wide and 300 in. long, but 
the practicable size for any particular job is governed more by 
problems of cutting, transporting and fixing than by manufacturing 
difficulties. For work requiring specially strong glass armour plate 
is used. This glass is specially toughened by heat treatment after 
cutting to  size and is therefore supplied by the manufacturers 
ready for fixing and must not be subsequently cut. Where re- 
sistance to fire or danger of breaking makes ordinary glass a po- 
tential hazard, mired glass is used. A wire mesh is rolled into the 
glass during manufacture and even if large areas are shattered 
the glass adheres to the wire and is not broadcast. This makes it 
suitable for roof glazing and skylights, where generally the building 
regulations make its use obligatory. Prismatic glass, designed 
to refract light, is of use in increasing the light to rooms over- 
shadowed by adjacent buildings. Anti-sun glass, which absorbs 
heat without reducing unduly the light transmission, is used in the 
glazing of schools, offices and airport control towers and where un- 
usual climatic conditions make it  especially suitable. An amber 
tinted anti-fly glass is an effective deterrent against houseflies and 
is therefore used for glazing the windows of buildings storing or 
manufacturing food. 

Special Problems.-The design tendency for the elimination of 
the load-bearing wall in favour of a framed construction and the 
introduction of ever growing window areas presents some special 
glazing problems. The highest standards of heat insulation are 
demanded in modern buildings to save both in cost of heating and 
in actual fuel consumption, but large areas of thin sheet or plate 
glass cannot satisfy these conditions because large windows mean 
high heat loss and consequential problems such as excessive con- 
densation. The solution is the use of double glazing, in which two 
sheets of glass are fixed instead of one so that there is a confined 
space between them. This may be done either by fixing the two 
sheets of glass in one frame or by having each in a separate frame. 
The use of two windows in double glazing has been practised for 
many years particularly to improve sound insulation, but it is 
cumbersome and expensive. However, manufacturers are now of- 
fering factory-made double glazed window units, simply fixed into 
a single frame, which consist of two sheets of glass separated by 
a suitable spacer at  the edges, usually metal or plastic strip. This 
unit is hermetically sealed against the external atmosphere, the 
cavity being filled with clean dry air a t  the time of sealing. Experi- 
ment has shown that an interspace of 3 in. gives the best insulation 
but that an efficiency of 90% can be obtained if the space is as 
little as in. The smaller spacing is therefore generally used as 
the resulting unit is more easily accommodated in a sash of normal 
dimensions. The operation of assembly and sealing calls for skill 
and accuracy, so that such units made under factory conditions 
are relatively expensive, but the extra cost is soon offset by the 
saving in fuel consumption and there are a number of additional 
advantages such as the fact that condensation is eliminated, there 
is no "misting" of the glass and there is a significant reduction in 
sound transmission. 

Where large areas are to be lighted, particularly in industrial 
buildings, it  is usually necessary to provide areas of glazing in 
the roofs. Although it  is not easy to measure the relative amount 
of light obtained from a unit of roof glazing as compared with the 
same area in a vertical plane, it is probably as much as three times. 
Almost all roof glazing, or patent glazing as it is more usually 
called. is of special design and patent manufacture. There is a 
wide range of types but basically the systems consist of a bar, 
usually of steel or aluminum of special section which incorporates 
fixing clips on the upper part to hold the glass and condensation 
channels at  the bottom. Steel bars are usually covered with a thin 
lead sheathing to protect them against rusting. The bars are nor- 
mally placed a t  about 2 ft. centres and spans up to about 10 ft.  
can be obtained without extra support. Special devices are incor- 
porated in each design to ensure that the roof remains watertight 
in spite of widely varying atmospheric conditions and most sys- 

tems can be fixed at  any desired angle. 
B I B L I O G R A P H Y . - R ~ ~ ~ O ~ ~  McGrath and A. C. Frost, Glass in Archi- 

tecture and Decoration (1937) ; J .  E. Gloag, The Place of Glass in Build- 
ing (1943) ; E. Molloy, Windows and Window Glazing (1943). 

(A. RD.) 
GLAZUNOV, ALEXANDER CONSTANTINOVICH 

(1865-1936), Russian composer, was born in St. Petersburg 
(Leningrad), Aug. 10, 186 j, the son of a publisher and bookseller. 
H e  showed an early talent for music, and studied, on the advice of 
Mily Balakirev, with Nicolas Rimsky-Korsakov. At the age of 16 
he composed a symphony (afterward elaborated and published as 
op. 5),  but his opus I was a quartet in D. followed by a pianoforte 
suite on S-a-c-h-a, the diminutive of his name Alexander. I n  1884, 
helped to some extent by Liszt, he began to make a name outside 
Russia. His first symphony was played that year a t  Weimar, and 
he appeared as a conductor a t  the Paris exhibition in 1889. I n  
189; he conducted his fourth and fifth symphonies in London. I n  
1900 he became professor a t  the St. Petersburg conservatoire, 
and in 1906 director. Glazunov was a leading representative of 
the modern Russian school. His ballet, Raymonda, shows that he 
also shared to the full the Russian love for oriental splendour and 
movement. Of his many compositions, the most famous are per- 
haps, among the orchestral works, the sixth symphony, in C minor 
(op. 58) : among those for solo instruments, the theme and varia- 
tions for pianoforte (op. 72), and the fine violin concerto in A 
minor (op. 73); and among those for the stage (very few in 
number) the ballet Raymonda (op. 57), already mentioned. 

GLEAVES, ALBERT (1858-1937), U.S. naval officer, born 
in Nashville, Tenn., Jan. I ,  1858, was graduated from the U.S. 
Naval academy and commissioned an ensign in the navy on Jan. I ,  
1881. During the Spanish-American War he commanded the 
torpedo boat "Gushing," was promoted through the grades with 
sea and land duty, being much interested in  light naval craft, 
and established the first government torpedo factory in 1908. 
On July 29, 1915, he became a rear admiral, and he commanded 
the destroyer force of the Atlantic fleet until the beginning of 
World War I. Placed in charge of all convoy operations, with the 
temporary rank of vice-admiral, Gleaves safely shepherded the 
first American expeditionary force to France in June 1917. From 
July 16, 1917, to Sept. I, 1919, he was in command of the cruiser 
and transport force, Atlantic fleet. being directly responsible for 
placing 2,000,000 men in France and for bringing the United States 
army home afterward. This achievement won him the distin- 
guished service medal and the victory medal with star. H e  com- 
manded the Asiatic fleet in 1920-21 and retired in 1922 with the 
rank of admiral. For four years, 1928-31, he was governor of the 
United States naval home, Philadelphia, Pa. H e  died Jan. 6, 1937, 
in Haverford, Pa. (W. B. CK.) 

GLEBE, in ecclesiastical law the land devoted to the main- 
tenance of the incumbent of a church. I n  English law the fee sim- 
ple of the glebe is said to be in abeyance. that is, i t  exists "only in 
the remembrance, expectation and intendment of the law." But 
the freehold is in the parson, although a t  common law he could 
alienate the same only with the consent of the bishop and patron. 
The disabling statutes of Elizabeth (Aiienation by bishops, 1559, 
and Dilapidations, etc., 1571) made void all alienations by ec- 
clesiastical persons, except leases for the term of 2 1  years or three 
lives. By an Act of 1842 glebe land and buildings may be let on 
lease for farming purposes for 14 years or on an improving lease 
for 20 years. But the parsonage house and ten acres of glebe 
situate most conveniently for occupation must not be leased. By 
the Ecclesiastical Leasing acts of 1842 and 1858 glebe lands may 
be let on building leases for not more than 99 years and on mining 
leases for not more than 60 years. 

I n  Scots ecclesiastical law, the manse now signifies the min- 
ister's dwelling house, the glebe being the land to which he is 
entitled in addition to his stipend. 

GLEDITSIA, a genus belonging to the pea or pulse family 
(Leguminosae, q.v. ) ,  embraces 12 species of thorny shrubs and 
trees. These are widely distributed through the warmer regions of 
Asia and America. Fierce, branched thorns feature the twigs and 
even the bole of certain forms which, when planted in hedgerows, 
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form an impenetrable barrier. Two trees of secondary importance, James VI, called the raid of Ruthven in 1582. WILLIAM, the 
the honey locust (G. triacanthos) and the water locust (G.  aquat- 9th earl (c. 1610-64), was a somewhat lukewarm royalist during 
ic'a) are indigenous to the eastern and southern United States, the Civil War. In  March 1653 Charles I1 gave him temporary 

GLEE, a musical term signifying, broadly speaking, a piece command of the royalist forces in Scotland, and the insurrection 
of concerted vocal music, generally unaccompanied, and for male of this year is generally known a s  Glencairn's rising. After its 
voices, though exceptions are found to the last two restrictions. failure he was betrayed and imprisoned; when Charles 11 was 
The number of voices ought not to be less than three. As regards restored, he became lord chancellor of Scotland. H e  died at 
musical form, the glee has affinities with the madrigal (q.v.) Belton, Haddingtonshire, on May 30, 1664. 
though the two forms are by no means identical. Thus, while the GLEMCOE, a glen in Scotland, situated in the north of 
madrigal does not show a distinction of contrasted movements, Argyllshire. Beginning at the northeastern base of Buachaille 
this feature is absolutely necessary in the glee. The originator of Etive, it takes a gentle northwesterly trend for 10 mi. to its mouth 
the glee in its modern form was Dr. Thomas Arne (1710-1778)~ on Loch Leven, a salt-water arm of Loch Linnhe. On both sides 
and among other leading glee writers, all Englishmen, may be It is shut in by wild and precipitous mountains and its bed is swept 
mentioned Webbe ( I  730-1816), Horsley (1774-1858), Callcott by the Coe-Ossian's "dark Conan-which rises in the hills a t  its 
(1807-1882) and Stephens (1821-1892). eastern end. About halfxvay down the glen the stream forms the 

GLEIM, JOHANN WILHELM LUDWIG (1719-1803): tiny Loch Triochatan. To-mrd Invercoe the landscape acquires a 
German poet. was born on ,4pril 2! 1719, a t  Ermsleben, near Hal- softer beauty. Lord Strathcona, in 1894, purchased the heritage 
berstadt. H e  studied law at  Halle, where he founded the so-called of the klacdonalds of Glencoe. 
A?zacreontik, t\-ith other young poets. "Father Gleim" was the title The principal mountains on the south side are the various peaks 
accorded to him throughout all literary Germany because of his of Buachaille Etive. Bidean nam Bian (3,766 ft.) .  )leal1 Mor and 
generosity to young poets. H e  looked with some suspicion on their Sgorr Dhearg, and on the northern side the Pap of Glencoe and the 
revolutionary tendencies, but helped them none the less. Gleim ridge of Xonach Eagach. Points of interest are the Devil's Stair- 
himself wrote feeble imitations of Anacreon, Horace and the min- case. a steep, boulder-strewn "cut" across the hills to Fort William; 
nesingers. a dull didactic poem entitled Nalladat oder das rote the Study; the cave of Ossian. ~vhere tradition says that he ~vas  
Bzrch (1774) and collections of fables and romances. Of higher born; and the Iona cross erected in 1883 by a Macdonald in mem- 
merit are his Prenlssisclze Kriegslieder van einem Grenadier ory of his clansmen who perished in the massacre of 1692. About 
(1758), inspired by the campaigns of Frederick 11. Gleim died at  I mi. beyond the head of the glen is Kingshouse inn, a relic of the 
Halberstadt on Feb. 18, 1803. old coaching days. NOIT, the Glencoe excursion is usually made 

GLEIWITZ (GLIT~ICE), a tomn in Katowice province, Pol., from Oban. One mile to the west of the glen lies the village of 
formerly in the Prussian province of Silesia, on the Klodnitz. and BALLACHULISH, ~vi th slate quarries. \~orked  since 1760; the neTv 
the railway between Oppeln and Craco~v, 40 mi. S.E. of the former road through the glen \vas built in 193 j. About 13.000 ac. in and 
town. Pop. (19jo) 119,968. around Glencoe belong to the Scottish National trust. 

Glei~vitz is the centre of the mining industry of Cpper Silesia. GLEN COVE, a city of Nassau county, on north central Long 
There are also foundries with which are connected machine manu- Island, in southeastern N e ~ v  York. U.S.: is bounded on the north 
factories and boilerworks, and manufactories of wire, chemicals. by the ~vaters of Long Island sound and on the !vest by Hempstead 
glass, cement and paper. harbour. I t  xi-as founded by colonial farmers in 1668, and was 

GLENALMOND, a glen of Perthshire, Scot., southeast of named Glen Cove in the 19th century as the result of a misunder- 
Loch Tay. I t  comprises the upper two-thirds of the course of the standing: a member of the group convened to rename the com- 
Almond, a distance of 2 0  mi . ,  For the greater part it follon-s a munity corrupted the suggested name Glencoe into Glen Cove. 
direction east by south, but at Sewton bridge it inclines sharply In the early decades of the 20th century, Glen Cove's character 
to the southeast for 3 mi., and narrows to such a degree that this and economy were dominated by the great estates characteristic 
portion is knolvn as the Small (or Sma') glen. At the end of this of this section of Long Island. Glen Cove was an unincorporated 
pass the glen expands and runs eastxvard as far as the well-know11 village governed by the town of Oyster Bay before it became a 
public school of Trinity college. where it may be considered to city on Jan. 1. 1918. After World War 11, Glen Cove was ab- 
terminate. In Sma'glen is Ossian's stone, the traditional grave of sorbed increasingly into the greater Xew York metropolitan area. 
Ossian, the Gaelic warrior and bard. The city offers the facilities of a resort community with many 

GLENCAIRN, EARLS OF. The 1st earl of Glencairn in beaches near the residential areas. For comparative population 
the Scottish peerage ,was ALEXANDER CUNNINGHAM (d. 1 ~ 8 8 ) ,  figures see table in NEW YORK: Population. (IfT1. M. D.)  
a son of Sir Robert Cunningham of Kilmaurs in Ayrshire. Made GLENDALE, a city of Los Angeles county. a t  the southern 
a lord of the Scottish parliament as Lord Kilmaurs not later than extremity of the San Fernando valley in southwestern California, 
1469, Cunningham was created earl of Glencairn in 1488; and a U.S.. is 8 mi. N. of the civic centre in the city of LOS Angeles. 
few weeks later he was killed at  the battle of Sauchieburn while The land known as Glendale n7as first taken in a private land 
fighting for King James I11 against his rebellious son, afterward grant by JosC Maria Verdugo in 1784 as the Rancho San Rafael. 
James IV. His son and successor, ROBERT (d. 6. 1@0), Was Portions of the old rancho still remain as Glendale city shrines. 
deprived of his earldom by James IV, but before 1505 this had The Verdugo title to Rancho San Rafael Tvas confirmed by Mexico 
been revived in favour of Robert's son, CUTHBERT (d. C. 1540), and again by the new state of California. In 1869, after the own- 
who became 3rd earl of Glencairn, and whose son WILLIAM ers' failure to pay a mortgage, the rancho was sold a t  public auc- 
( c .  1490--1547) was the 4th earl. This noble, an early adherent of tion. 
the Reformation, was during his public life frequently in the During the early 1880s, portions of the private holdings were 
pay and service of England. pooled and a survey was ordered for a townsite, completed early 

William's son ALEXANDER, the 5th earl (d. 1 5 7 ~ ) ,  was a more in 1887. In  March of that year, the tomn of Glendale was recog- 
pronounced reformer than his father, whose English sympathies nized by Los Angeles county. The name was chosen in 1884 from 
he shared, and was among the intimate friends of John Knox. six others by local residents. Glendale absorbed much of the 
H e  anticipated Lord James Stewart, afterward the regent Murray, population influx of the 1880s into the Los Angeles basin. During 
in taking up arms against the r g e n t ,  &fary of Guise, in 1558. the boom, several buildings were constructed, including a hotel 
When in Aug. 1561 Mary, queen of Scots, returned to Scotland, and a newspaper plant. Although its 1910 population was only 
Glencairn was made a member of her council; he changed sides 2,700, it had groTTn to 75.000 by the outbreak of iiTorld IVar 11. I t  
more than once, and was found fighting against Mary at Car- is part of the Los Angeles standard metropolitan statistical area. 
berry hill and a t  Langside. The earl, who was a violent iconoclast, The population of Glendale was 95,702 by 1950 and 119,442 in 
died on Nov. 23, 1574. His short satirical poem against the Grey 1960. 
Friars is printed by Knox in his History of the Reformation. Industries include the manufacture of airplanes and aircraft 

JAMES, the 7th earl (d. c. 1622), took part in the seizure of ~roducts .  optical instruments, pharmaceuticals and clay and plas- 
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tic products. Glendale (junior) college was established as a pub- Adam of Usk Owen died in 1415. 
lic school in 1927. Forest Lawn RIemorial park is a cemetery GLENELG, a municipal town and the chief watering place 
publicized for its elaborate statuary (which includes reproductions of Adelaide county. South Australia, situated 6: mi. S.W. of the 
of famous works of ar t )  and other special attractions. Glendale city of Adelaide. Pop. (1954) 12.966. I t  is built on a plain and 
mas incorporated as a city in 1906 and in 1914 adopted the coun- has a magnificent sandy beach. Glenelg is connected with Adelaide 
cil-manager form of government. (J. M. Wo.) by bus and interurban streetcar systems. Gov. Sir John Hind- 

GLENDALOUGH, VALE OF (also GLENDALOCH), about marsh landed in the vicinity in 1536 and proclaimed the st.ate 
20 mi. LV. of Wicklom by road, County Wicklow, Ire., is noted for British territory. 
its ecclesiastical ruins. Two lakes lie in this wooded vale which is GLEN ELLYN, a city and residential suburb of D u  Page 
hemmed in by mountains. There, early in the 6th century, St. county, in northeastern Illinois, U.S.. is 23 mi. W. of Chicago. 
Kevin (q.v.) lived as a hermit for  four years and later founded a Glen Ellyn assumed its present name in 1591. T h e  first settlement 
monastery which; despite Danish raids, remained for centuries an mas made in the area in 1834. Initially the business centre (known 
important ecclesiastical and educational centre. There was a suc- as Stacy's Corners) was developed north of the present townsite 
cession of bishops until 1214 when the see was united to that of along a stagecoach route between Chicago and St .  Charles. I n  the 
Dublin. I n  close proximity are a round tower, about 110 f t .  high 1850s, when Newton (later named Danby and in 1874 Prospect 
and 52 ft. in circumference; the small St. Kevin's Kitchen, or Park) was established as a station on the Galena and Chicago 
church, with a high-pitched roof and round belfry; the cathedral, Union (later the Chicago and Northwestern) railroad, the present 
about 73 i t .  in total length by 51 f t .  in width; a Lady chapel, re- site became the centre of the village. Commuting to Chicago be- 
markable for its doorway of wrought granite; a priest's house gan in the 1880s and was the prevailing pattern of community life 
(restored); and slight remains of St. Kieran's church. There also by 1900. I n  the 1890s an attempt was made to develop a resort 
is St. Kevin's cross, a granite monolith never completed; and the business around artificially constructed Lake Glen Ellyn. but the 
enclosure is entered by a fine though dilapidated gateway. Other enterprise was abandoned shortly after 1900. After 1940 Glen 
remains are Trinity, or the Ivy, church, toward Laragh, and St. Ellyn shared moderately in the growth of the suburban communi- 
Saviour's monastery, while on the upper lough are Reefert church, ties west of Chicago. For comparative population figures see table 
the burial place of the O'Toole family, and the small Teampall na in 1 ~ ~ 1 x 0 1 s :  Popzilation. (S. L. J.) 
Sceillige (Teampullna Skellig)! the church of the rock. St. Kevin's GLENGARRIFF or GLENGARIFF, a viIIage of County Cork, 
bed is a cave above the upper lough, and is linked with the legend Ire..  on an inlet of Bantry bay. 62 mi. S.S.\I'. of Cork by road. 
of St.  Kevin's hermitage. Pop. (1956) 395. Because of the beauty of its situation in a 

GLENDOWER, OWEN (OTVAIN GLYX DWR) (1359?- deep. wooded valley backed by mountains, and of its warm climate, 
141 5). the last independent prince of Wales, more correctly de- which enables semitropical plants to grow. i t  is a well-known tourist 
scribed as On-ain ab Gruffydd, lord of Glyndyvrd~vy in Rlerioneth. and holiday resort. 
Owen was probably born about 1359, studied law at  \Vestminster: GLENN, JOHN HERSCHEL, JR. (1921- ) ,  first U.S. 
was squire to the earl of ArundeI and a witness for Grosvenor in astronaut to make an orbital space flight. was born July 18: 1921, 
the famous Scrope and Grosvenor lawsuit in 1386. Afterward in Cambridge, 0 .  H e  attended r\.luskingum ( 0 . )  college but left 
he Tvas in the service of Henry of Bolingbroke, the future king. in his third year to train as a naval aviation cadet. On hlarch 16, 
iVelsh sympathies were! ho~vever, on the side of Richard 11, and 1943, he was commissioned a second lieutenant in the U.S. marine 
combined with a personal quarrel to make Owen the leader of a corps. Glenn flew 59 fighter-bomber missions in the Pacific theatre 
national revolt. during LYorld War I1 and another 90 m i ~ s i m s  during the Korean 

The lords of Glyndyvrdwy had an ancient feud with their Eng- war. For his outstanding service while on active duty in both 
lish neighbours. the Greys of Ruthin. Reginald Grey neglected conflicts he vias 5 times awarded the distinguished flying cross 
to summon Owen, as was his duty, for the Scottish expedition of and 19 times the air medal. 
1400. and then charged him with treason for failing to appear. Glenn was the oldest of the seven V.S. astronauts selected in 
On-en thereupon took up arms: and when Henry IV returned April 1959 for space-flight training'in the Project "Rfercury" pro- 
from Scotland in September he found north Lt'ales ablaze. A gram. I n  1961 he served as "back-up" pilot for Comdr. Alan B. 
hurried campaign under the king's personal command was ineffec- Shepard. Jr.. and Capt. Virgil I. Grissom, who made the first U.S. 
tual. I n  the spring of 1401 Omen was rajding in south Kales. suborbital flights. 

-4 second campaign by the king in the autumn mas defeated, through Glenn mas selected for the orbital flight on Nov. 29, 1961, and 
bad weather and the Fabian tactics of the Welsh. Owen had already there folloTTed more than tLvo months of preparations delays 

r , " h i ~ ~ P & ~ ~ ~ ~ ~ ~ {  ~ ' ~ C " , ~ P P ~ ~ ~ ; ~ , " ~ ~ ~ - ~ , " ~ P ~ ~ ~ ~ ~ ~ , " ~ ~ ,  caused by mechanical and electronic difficulties and unfaiourable 
&fortimer. During the winter of 1401-02 he treated with the rebel ~veather. On Feb. 20: 1962, after ten postponements, Glenn's 
Irish, the Scots and the French. In the spring he attacked Ruthin, space capsule. "Friendship 7," m-as lifted off from Cape Canaveral, 
and took Greq- prisoner. In the SUmmer he defeated the men ?f Fla.. and put into an orbit that, ranged from approximately 99 to 
Hereford under Edmund Mortimer at Pilleth, near Brynglas, in 16? mi, in altitude, He made three about the earth ir, hr, Radnorshire. Mortimer was taken prisoner and treated with such 
iriendlinltss as to make the English doubt his loyalty: within a few 56 min. at a speed of approximately 17,545 m . ~ . h . ,  landing success- 
months he married Omen's daughter. In the autumn the English king fully in the Atlantic near the Bahamas. 
was ior the third time driven "bootless home and x~eathcr-beaten GLENS FALLS, a city of Warren county, in eastern New 
back." In  May 1403 Henry of Monmouth was allowed to sack york .  u,s,, on the ~~d~~~ river, is s2  mi, above ~ l b ~ ~ ~ ,  L~~~ Sycharth and Glyndyvrdwy unopposed. Owen had a greater plot in 
hand, ~h~ percirs lvere to rise in arms, and meeting oITen a t  shrews- noted for its water poxver, the city became a manufacturing centre 
bury, overwhelm the prince before help could arrive. But Omen was of diverse products ranging from lingerie to heavy machinery and 
defeated near Carmarthen on July 12. and Percy x~as crushed at also a residential resort. A pioneer hydroelectric power de.irelop- 
Shremsbury ten days later. But the bk'elsh revolt u-as still formidable. merit was established at nearby spier falls, ~h~ ~ ~ d i ~ ~ ~  called 
Owen styled himself openlv prince of LtraIes, established a regular 
government and called a parliament at Machynlleth. -4s a result of the area Chepontuc, "a difficult place to climb."  he earliest 
a formal alliance the French sent troops to his aid, and in the course military settlement was at  Halfway brook, where Fort Amherst 
oi 1403 the great castles of Harlech and -4berystwith fell into his hands. was erected in 1759. I n  1762 the Queensbury patent was granted 

In the spring of 1405 the tide turned. Prince Henry defeated the to *4brallam \Ting and in 1765 lrTing built a tavern near the falls. 
Welsh at Grosmont in March, and tvrrice again in May. Scrope's re- 
bellion in the prevented the English from follolring up their first it was called LVing'~ but in I788 the name 

success. The earl of Northumberland tool; refuge in Wales, and the changed to satisfy a debt of honour (so the story goes) owed by 
tripartite alliance of Onren with Percy and Mortimer (transferred by Wing to Col. Johannes Glen of Schencctady. Most of the settlers 
Shakespeare to an earlier occasion) threatened a renewal of danger. derived from French-Canadian, Scottish, English and Italian ori- 
But the English under Prince Henry pained ground steadily. and the 

gins, Glens ~ ~ 1 1 ~  \vas chartered as a city in 1908, F~~ cornpara- recovery of Xbcrystwith, after a long siege (1408), marked the end 
of serious warfare. In Feb. 1109 Harlech mas recaptured, and Omen's tive population figures see table in NEW Y ~ R K :  Pop2llation. 
wife, daughter and grandchildren were taken prisoners. According to (G. L. F.) 



GLIDDEN, CHARLES JASPER (1857-1927), best-known 
in connection with the tours for antique or classic motorcars con- 
ducted by the American Automobile association (A.A.A.) and 
named in his honour, also was a telephone pioneer and balloonist. 
Born Aug. 29, 1857, in Lowell, Mass., he became a telegraph mes- 
senger there at  the age of 15. Later, as a telegraph operator, he 
held positions with two New England telegraph companies. Intro- 
duction of the electric telephone in 1877-79 led him to join a 
syndicate that opened the first telephone exchange in Lowell and 
built the first line between Lowell and Boston. This led to a career 
as promoter of telephone corporations from which he retired in 
1900. H e  helped found the A.A.A., and organized the first Glidden 
tours (1905-1913) to demonstrate the reliability of early auto- 
mobiles. He motored some 46, j00 miles in 39 countries, and made 
49 balloon ascensions in America and abroad. Glidden died 
Sept. 11, 1927, a t  Boston, Mass. 

See M. M. Musselman, Get A Horse! (1950) ; Bellamy Partridge, 
Fill 'er U p  (1952). (RH. E. M.) 

GLIDING, a phase of flight by which a bird or aircraft de- 
scends on an inclined path toward the ground. Man-made gliders 
are heavier than air and have no engines. Soaring is the term ap- 
plied to  unpowered flight using the upward motions of the air or 
pulsations in the wind. Soaring permits man to fly long distances, 
to reach high altitudes and to remain aloft for days without any 
form of power except that in the air mass. 

HISTORY OF GLIDING EXPERIMENTS 

The  history of gliding in the U.S. is mainly a record of the scien- 
tific achievements of the great pioneers, Samuel P. Langley, Octave 
Chanute and Wilbur and Orville Wright (qq.~.) .  I n  the first half 
of the 19th century the English pioneers, George Cayley, W. S. 
Henson and John Stringfellow, made valuable theoretical investi- 
gations and model flight experiments. I t  is this group of workers 
who may be said to have "invented" the airplane. But their in- 
vention would never have been reduced to practice without the 
subsequent efforts of the early exponents of gliding. 

Captain Le Bris, a French sailor, carried out the first significant 
glider work in the 187os, building gliders with wings shaped like 
those of an albatross and with a boat-shaped body. Le Bris made 
many remarkable glides, but he succeeded more by instinct than 
by scientific skill and did not make any substantial contribution to 
the science of flight. He merely imitated the bird's form and his 
gliders lacked any vertical stabilizing surface such as a fin or rud- 
der. 

The most famous exponent of gliding was undoubtedly Otto Lil- 
ienthal (q.v.), who with his brother Gustav began to make experi- 
ments in  1867. Lilienthal realized that data were needed for 
success and accumulated much information from a study of the 
flight of birds. H e  was perhaps the first man to understand the 
superiority of the cambered or curved surface over the flat plate 
as a lifting surface. In  1891 he built his first man-carrying glider, 
with a framework of peeled willow rods covered with tough cotton 
fabric. He attached himself to the glider by thrusting his arm 
through padded rubber tubes and holding on to a crossbar. His 
body hung in the air during flight and he attempted to control and 
stabilize the plane by moving his body. Lilienthal even built a 
conical hill of earth from which to launch himself and his glider. 
Lilienthal's great contribution to the aeronautical sciences was to 
improve the behaviour of wing lift and thereby show the feasibility 
of flight, which many scientists held impossible a t  that time. 

I n  1896, a t  the age of 64, Octave Chanute began to make gliding 
flights in the United States. H e  built a five-deck glider and fol- 
lowed this by a triplane and finally by a biplane. Chanute dis- 
carded Lilienthal's method of securing control and substituted a 
rudder and articulated wings. The wings could be swerved fore 
and a f t  to provide both longitudinal and lateral control although 
the pilot's body still hung beneath the glider. So stable did he 
make his gliders that they made 2,000 flights without a single acci- 
dent. 

One of America's great scientists, Dr.  Samuel P. Langley, secre- 
tary of the Smithsonian institution, did fundamental research on 
the soaring flight of birds. With a large telephoto stereoscopic 

camera he photographed turkey buzzards in their circling effortless 
flight. He made studies of the nature of the wind in an effort to 
explain dynamic soaring. that is soaring by extracting energy from 
gusts of wind. One of Langley's assistants, Huffaker, wrote a paper 
entitled "On Soaring Flight" in 1898, in which he explained how 
birds achieved thermal soaring on rising drafts of warm air 30 years 
before man duplicated this process. 

The next great U.S. exponents of gliding were the Wright broth- 
ers. Their first plan was to construct a glider which could be used 
as a man-carrying kite in a steady breeze. For their flights they 
selected the Kill Devil sand hills near Kitty Hawk, N.C.. which 
provided strong steady breezes. Through some errors in calcula- 
tion. their man-carrying glider, tried out in 1900, proved a failure 
as a kite and they turned to gliding. 

The Wright glider of 1900, though a biplane, differed in many 
respects from the Chanute glider. The pilot lay prone on the up- 
per wing to reduce resistance; the vertical rudder was discarded; 
and the horizontal rudder was placed forward. By warping the 
wings they secured lateral control. 

The Wrights' most successful glider was built in 1902. As a 
result of previous experiments, they now decided to use a vertical 
rudder, and later they made the rudder adjustable. In  Sept. and 
Oct. 1902, nearly 1,000 flights were made, several of which covered 
distances of more than 600 it .  

The great glider achievement of the Wright brothers was in se- 
curing complete control by combining the horizontal rudder with 
an adjustable vertical rudder and warping the wings. I t  was this 
perfect control that made their gliding so safe and which enabled 
them to proceed to the building of the first successful powered 
plane. While the Wrights from 1903 onward devoted the greater 
part of their energies to power-driven craft, they never lost their 
interest in gliding. 

In 1911 the Wrights returned to gliding and soaring because Wil- 
bur had made some studies of dynamic soaring and wished to test 
his theories. With more powerful controls, and with the horizontal 
rudder in the rear, the brothers made many long glides, the longest 
lasting for 9 minutes 45 seconds in 1911. This remained the record 
until W. B. Klemperer, a German, on Aug. 30, 1921, soared over 
the Rhine valley for 13 minutes. 

From the time of the Wrights' endurance record in 1911 until 
Glen Curtiss, whose interest was awakened by the German flights 
in 1922, began glider construction, no experiments were carried 
on in the United States. Curtiss built a flying boat hull with the 
tail surfaces carried on outriggers. The glider weighed 150 lb. 
and was launched by being towed by a motorboat. I t  performed 
admirably. The year 1922 also saw the first experimental congress 
for gliding held in France. 

Gliding reached a high state of popularity in Germany after 
World War I for two reasons: the Versailles treaty forbade the 
construction of powered airplanes; and meteorological conditions 
in the Rhine valley provided upward currents of air that were 
extremely favourable to soaring flight. I n  the United States, on 
the other hand, gliding was neglected because full sway was given 
to the construction of powered craft, and meteorologically suita- 
ble localities such as Kitty Hawk were not readily accessible from 
large cities. 

The remarkable flights of 1922 in Germany were achieved by a 
radical departure from the past. That year witnessed the advent 
of the first true sailplane. The sailplane, unlike the heavier, cruder 
machines hitherto used, is a highly refined glider, light and as near 
as possible to aerodynamic perfection. I t  has a sinking speed of 
0.8 m. per second which is equivalent to saying that it  is a machine 
that will soar in a wind that rises vertically a t  a speed of one and 
three-quarter miles per hour. The first machine of this type was 
the German "Vampyr." 

NEW TECHNIQUES AND FLIGHT RECORDS 

Up to 1929 soaring was of a strictly topographical nature using 
air currents deflected upward by local hills. Such flights were 
limited by the extent of the range of hills. An increased knowl- 
edge of meteorology gave rise to several methods of soaring by 
which long-distance flights could be made. Of these, thermal soar- 
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ing and thunderstorm flight are most important. Thermal currents 
are formed by heat rising from the ground under certain conditions 
as for example, those existing on a hot summer afternoon. On 
reaching the cooler upper atmosphere. the moisture in the thermal 
current sometimes condenses, forming a cumulus cloud. A cumu- 
lus cloud indicates a thermal current and soaring flights can be 
made by circling in this current. Thunderstorm flight is accom- 
plished by keeping near the boundary between two masses of air, 
one warm and the other cool, a condition that accompanies a 
thunderstorm. After 1929, constant refinement in glider design 
and improved methods of flight resulted in continuously better 
performance. 

Until the early I ~ ~ O S ,  all gliding records were held by Germany 
and Austria with little or no competition from other countries. 
Later, however, Great Britain, the U.S.S.R. and the United States 
took an active interest in gliding with the result that records 
moved back and forth between countries with amazing rapidity. 
In  1932 the Soaring Society of America was established to foster 
gliding and soaring in the United States. 

In  1926 Max Kegel of Germany astonished the aeronautical 
world by flying 34 mi. in a thunderstorm. The world's distance 
record, held by a Russian woman pilot, 0 .  Klepikova, stood at  
465.53 mi. in 1939. A flight of 21 hr. 34 min. by Lieut. IVilliam 
Cocke, Jr., although established in 1931, still stood in the mid- 
19jos as the longest by a U.S. citizen. The international duration 
record, j6  hr. I j min., was made by a Frenchman, Charles htger, in 
I9  52. 

Modern soaring planes, flown by skilled pilots using modern 
technique, are capable of really amazing performances. They can 
be put through most of the acrobatic maneuvers practised by pilots 
of porn-ered planes. In  1933 an American, Jack O'Meara. made 96 
consecutive loops; his record mas broken by a Russian, Simonov, 
who made 300 loops in 1935. Gliders have been flown with as 
many as 130 men aboard. The world's record flight with two per- 
sons aboard nas extended to 513 mi. by the Russian, V. Ilchenko, 
and a passenger in 1954. During the German attack on Belgium. 
the Netherlands and Luxembourg in May 1940 the iLrehrmacht, in 
order to take certain bridges and the Albert canal in Belgium, used 
glider trains, consisting of gliders towed by transport planes. Each 
glider contained six fully armed German soldiers. Gliders nere 
also used in taking the Belgian forts, particularly the Eben Emael 
forts, which resisted for approxirnately a n-eek. The conquest of 
the island of Crete by the Germans in May 1941, was almost en- 
tirely by an air invasion in which gliders played a very prominent 
part as troop transports. (See AIR-BORNE TROOPS.) 

Soaring. spurred by the return of technically trained students 
to its rank after World War 11, took on the methods of science to 
improve performance. Ben Shupack, secretary of the Soaring So- 
ciety of America. instituted a series of conferences on motorless 
flight with the idea of exchanging ideas among progressive sail- 
pianists. In  1948 a meeting under the auspices of the Soaring So- 
ciety of America and the Institute of the Aeronautical Sciences 
produced the basic concepts for a world-record-breaking sailplane. 
Richard H. Johnson, a student a t  Mississippi State university. built 
such a sailplane and flew it. on Aug. j, 1951, to an international 
distance record of j3  j mi. from Odessa, Texas. to Salina, Kan.. bet- 
tering by 70 mi. the former record held since 1939 by a Russian. 
The actual ground distance flown was 57 j mi. in 8 hr. 40 min., mak- 
ing an average speed of 6 5.2 m.p.h. 

From 1935 to the mid-19jos the glider gained in reputation as 
a tool for meteorological and aeronautical research. Gliders 
equipped with radio and recording instruments were used in thun- 
derstorm research sponsored by the L.S. weather bureau. Paul 
Tuntland flew one of these gliders into the core of a thunderstorm 
in order to collect data on the structure of this air mass. 

As a result of these meteorological studies a project to study 
the air flow over the Sierra Nevada mountains by means of sail- 
planes was sponsored by the L.S. air force in 19jo and 1951. Dur- 
ing the latter study. Lawrence Edgar and Harold Klieforth reached 
an altitude of 44 2 j j ft. above sea level and established tno inter- 
national records. one for absolute altitude and one for altitude 
gained. The source of lift for this flight \\-as a mountain r a v e  

which extends to high altitudes. 
The glider was again used, following 1952, in Germany as a 

means of youth training for aviation. The Germans also rejuve- 
nated a premar institute for glider research at  Munich 

Modern soaring planes owe their high performance characteris- 
tics in large measure to a high aspect ratio of the wing (see ASPECT 
RATIO). Wing spans are generally from 30 to j0 ft., chord depths 
from 4 to j i t .  They also have an extremely "clean" aerodynamic 
shaping of the streamlined fuselage and other parts. They are of 
light, although adequately rigid construction, generally of plynood 
and fabric but in many instances of duraluminum metal. The con- 
trols of gliders and sailplanes are similar in action to those of air- 
planes. Instruments most commonly carried are the air speed 
indicator, the bank-and-turn indicator, the altimeter and some type 
of sensitive instrument to indicate rate of climb or descent. (See 
A I R C R ~ F T  INSTRUILIENTS.) 

L a u n c h i n g  Techniques.-As noted above, extensive gliding 
and soaring activities were at first limited to regions in which air- 
men could find reasonably steady ninds blowing up hillside slopes. 
For best results, slopes were sought rising from plains or from 
broad valley floors to a hilltop from 2 0 0  to 300 ft. high. .4n ideal 
slope was one uhich rose slowly from the plain at  first and then 
rose more abruptly as it neared a rounded crest. From such a 
hilltop, gliders were launched most commonly by the so-called 
"shock-cord" method. A hook attached to the nose of the glider 
engaged a ring to which nas  fastened two long lengths of rubber- 
stranded rope similar to that used in the shock-absorbing units of 
airplane landing gears. One or more persons w ould hold the glider 
stationary by grasping a short line fixed to its fuselage. Usually 
a t  least two other persons would stretch out each rubber-stranded 
rope until it reached its maximum stretch. Then, a t  a shouted 
signal, those holding the glider released it. Those stretching the 
ropes ran forxi~ard. The glider sprang forward and rose into the 
air, dropping the ring from its nose hook as it did so. From this 
point the subsequent flight varied with the nature of the aircraft 
involved. If ~t was of crude des~gn its pilot could proceed out over 
the valley only in ever-descend~ng flight. If of more advanced 
dcsign, the pilot frequently was able to climb in the winds bloning 
up the face of the slope and remain for substantial periods in flight 
"crabbing" back and forth along the crest of the ridge. 

Such were the main elements of the launching technique devel- 
oped in Germany in the first decade after Ji'orld War I. Young 
Americans were quick to substitute the auto-tom and the winch- 
tow techniques. In  the first, a rope or cable joo ft. or more in 
length is connected between the gl~der  and the rear of an automo- 
bile. As the automobile moves across the field the glider rises much 
as a kite rises until several hundred feet in the air. At this point a 
hook and ring mechanism attached to the nose of the glider dis- 
engages the rope and the pilot is free to practise turns or other 
evolutions in a glide back to the field (or out over the valley if the 
launching takes place on a hilltop, but this is obviously no longer 
necessary). High-speed ainches driven by automobile engine 
power have come into use as substitutes for the moving auto- 
mobile. A final launching technique. used only by the most ex- 
perienced pilots. is the airplane tow in which the sailplane is 
actually towed into the air behind a power-driven aircraft to be 
cut loose a t  any desired altitude. 

Once launched, the pilot must, if he wishes to soar, immediately 
search out some current of air which is actually rising in relation 
to the surface of the earth beneath him. Experienced pilots find 
such currents along hillside slopes, beneath and within cumulus 
clouds and along fronts between narm and cold air masses. Long 
distance flights are frequently achieved through the use of all three 
types of currents. Altitude records are almost invaridbly set on 
flights within thunderhead cumuli. Ridge soaring is of limited use 
except in attempts merely to remain in the air for long periods. 

BIBLIOGRAPH~.-0. Chanute, ilerial IVavigation (1894) ; E. W. Teale, 
T h e  Book of Gliders (1930) ; L. Hoxl-ard-Flanders and C. F. Carr. Glid- 
i~rg  a ~ z d  :l~otorlers Flight (1930) ; Perciral znd Mat White, Glidifzg and 
Soaring (1931) ; L. B. Yarringer, Flight W i t h o u t  Power (1940) ; Soar- 
ifzg, official periodical of Soaring Society of America, Inc. (1937-1qj9) ; 
Terence Horseley, Soaring Fliglzt (1946). 

(A .KL. ;  D.SE.; A. W.RT.) 



430 GLINKA-GLORIOSA 
GLINKA, KONSTANTIN DIMITRIEVICH (1867- amongst which the so-called Kamarinskaya achieved popularity be- 

1927), Russian soil scientist whose work had a tremendous in- yond the limits of Russia. H e  also composed numerous songs 
fluence throughout the world. He was born in Smolensk in Aug. and romances. In  1852 he went abroad for the third time; he 
1867. While working for a degree in geology at the universities of now wrote his autobiography, orchestrated Weber's Invitation B 
Moscow and St. Petersburg, he became a student of V. V. Doku- la valse, and began to consider a plan for a symphonic work on 
chaiev, the founder of modern soil science (pedology). For the Gogol's Taras-Bulba. But he now developed a passion for ec- 
next 18 Years he served as lecturer and professor a t  the Novo- clesiastical music, and went to Berlin to study the ancient church 
Alexandria institute. In  1911 he returned to St. Petersburg and modes. There he died suddenly on Feb. 2, 1857. 
developed the first course in soil science there. Between 1908 See H. Berlioz, Michael Glinka (Milan, 1874) ; M. D. Calvocoressi, 
and 1914 Glinka organized more than IOO soil-survey parties. "Glinka," Les Musiciens Ctltbres (Paris). 
H e  directed the soil survey of Siberia and of a part of European GLOBEFISH or SEA HEDGEHOG, the name of some sea fishes 
Russia. H e  published about I 23 scientific books and papers and of the families Diodontidae and Tetrodontidae, which have the fac- 
in 1927 with L. I. Prasolov, a soil map of the Soviet Union. ulty of inflating their bodies by swallowing air or water. Their jaws 

Although the general theory of soils as independent natural resemble the beak of a parrot, the bones and teeth being coalesced 
bodies had been proposed by Dokuchaiev and developed further by into one sharp-edged mass. With these they are able to break 
N. Sibirtsev, it was Glinka who organized the subject. His text- off branches of corals, and to masticate other hard substances on 
book, Soil Science, was first published in 1908 and went through which they feed. Usually they are of a short, thick, cylindrical 
three subsequent editions. Because of the language barrier, few shape, with weak fins. Their body is covered with tough skin, 
outside of Russia read it. A German version, Die Typen der without scales, but provided with prickles, or variously formed 
Bodenbildung, ihre Klassifikation und geographische Verbreitung, spines. When they are inflated they assume a globular form, and 
was published in 1914, and Curtis F. Marbut's translation appeared the spines protrude, forming a defensive armour. A fish thus blown 
as The Great Soil Groups of the World and Their Development, out with air turns over and floats belly upward, driving before 
2nd ed. (1937). Glinka's influence reached its climax just before the wind and waves. Many of these fishes are highly poisonous 
his death when he took an active part in the First International when eaten. They are most numerous in the tropics; a few species 
Congress of Soil Science held in the United States in 1927. He live in large rivers, as, for instance, Tetrodon fahaka, of the Nile. 
died on Nov. 2 ,  1927. See also RUSSIA: Soils and Their Influence; Nearly IOO species are known. 
SOIL : Soil Classification. (C. E. K.) GLOBEFLOWER, any plant of the genus Trollius of the 

GLINKA, MICHAEL WANOVICH (1803-1857), RUS- family Ranunculaceae (q.v.), of which there are about 15 species 
sian composer, was born at  Novospassky, Smolensk, on June 2 ,  in northern regions. They take their name from the globelike 
1803. The folk music of his native province made a deep im- shape of the flower. There are several North American and more 
pression on the child, and he himself said that perhaps the songs Eurasian species, including the American globeflower (T. laxus), 
he heard in his early days suggested the idea to him of making use native to eastern North America, and the common European globe- 
of the national music in his compositions. At 13 he was sent to an flower (T. europaeus). The latter is often cultivated, especially 
aristocratic school at  St. Petersburg, the Blagorodrey pension, in some of its horticultural forms, one of which has orange flowers, 
where he studied music under Carl Maier and John Field, the Irish while most species are yellow. Also cultivated is the handsome T. 
composer and pianist, who had settled in Russia. I n  his 17th year ledebouri from Siberia, often two to three feet high. (N. TR.) 
he had already begun to compose romances and songs. From 1824 GLOCKENSPIEL, or ORCHESTRAL BELLS, an instrument of 
to  1828 he held a post in the civil service in St. Petersburg, and percussion of definite musical pitch. used in the orchestra, and 
mixed in the literary and scientific society of the capital, where he made in t ~ ~ o  or three different styles. The oldest form of glocken- 
had the reputation of being a good mathematician and something spiel consisted of a set of bells 
of a scientist. His thorough musical training began in 1830, when of graduated size mounted pyra- 
he spent three years in Italy studying the works of old and modern mid-fashion on a frame and 
Italian masters. His thorough knowledge of the requirements of played by one performer by 
the voice may be connected with this course of study, but the study means of steel hammers. The 
of Italian music did not wean him from his early passion for Rus- lyre-shaped glockenspiel, or steel 
sian national melody. His training as a composer was finished harmonica (Stahlharmonika) , is 
under the contrapuntist Dehn, with whom he stayed for several a newer model, which has instead 
months at  Berlin. In 1833 he returned to Russia. and devoted him- of bells 12 or more bars of steel, 
self to operatic composition. On Sept. 27 (Oct. 9, N.S.), 1836, graduating in size according to 
his opera A Life for the Tsar (the libretto by Baron de Rosen) their pitch. These bars are fas- 
was produced at  St. Petersburg. This was the turning point in tened horizontally across two bars 
Glinka's life, and in Russian music, for the production marks the 

B y  O F  BOOsEI A N D  C O  , LTD, 
of steel set perpendicularly in a 

beginning of a Russian school of national music. The story is S T ~ E L . ~ ~ ~ ~ ~ ~  CLOCKENSPIEL steel frame. Wagner has used 
taken from the invasion of Russia by the Poles early in the 17th the glockenspiel with exquisite 
century, and the hero, Ivan Susanin, is a peasant. Glinka has effect in the fire scene of the last act of Die Walkiire and in the 
wedded this patriotic theme to inspiring music. His melodies, peasants' waltz in the last scene of Die Meistersinger. When 
moreover. show distinct affinity to the popular songs of the Rus- chords are written for the glockenspiel, as in Mozart's Magic Flute, 
sians, so that the term "national" may justly be applied to them. the keyed harmonica is used. I t  consists of a keyboard having a 
His appointment as imperial chapelmaster and conductor of the little hammer attached to each key, which strikes a bar of glass or 
opera of St. Petersburg followed. His second opera Russlan and steel when the key is depressed. 
Ludmila, founded on Pushkin's poem, did not appear till 1842. GLORIA, in general a doxology or ascription of praise, spe- 
Musically it was a great advance on A Life for  the Tsar, but it cifically two ancient Latin hymns Gloria in excelsis and Gloria 
had less popular success. Just as in his first opera he had con- Patri, referred to sometimes as the Greater and the Lesser Dox- 
trasted Russian and Polish music, so in the second, oriental themes ology respectively, and employed in the services of the Catholic 
were set over against Russian melodies. An overture and four Church. 
entreactes to Kukolnik's drama Prince Kholmsky followed. In The former, known as the angelic hymn, on the strength of a 
1844 Glinka went to Paris, where he made the acquaintance of passage in Luke (ii, 14), is an important part of the Ordinary 
Berlioz, and a mutual admiration sprang up between the two of the Mass; the latter is appended to the singing of the psalms. 
composers. Glinka's Jota Aragonesa (1847)) and the symphonic For further particulars and for discussion of the Gloria in 
work on Spanish themes, Une Nuit h Madrid, reflect the musical music, see MASS; also LITURGY, MISSAL and EUCHARIST. 
results of two years' sojourn in Spain. On his return to St. Peters- GLORIOSA, a small genus of bulbous plants of the family 
burg he wrote and arranged several pieces for the orchestra, Liliaceae (q.v.), natives of tropical Asia and Africa. They have 



GLORY-GLOSS AND GLOSSARY 
slender stems which climb by tendrillike prolongations of the nar- 
roJy generally lanceolate leaves. The flowers, which are borne in 
the upper leaf-axils, are very handsome. the six, generally narrow, 
orange or red petals are bent back and stand erect, the six sta- 
mens projecting beyond them. They are grown as greenhouse 
plants or outdoors in summer and often called climbing-lily or 
glory-lily. 

GLORY, in works of art, is a general term for any radiance of 
light appearing around the body of a holy person, such as a nimbus, 
halo, aureole, mandorla or vesica piscis. Its purpose is to repre- 
sent spiritual character through the symbolism of light. The 
sun disk was used in ancient Egypt to symbolize a divine being's 
specific relation to the sun. I n  Hellenistic and Roman art the 
sun god and emperors appear with a crown of rays. Because of 
its pagan origin, this form was avoided in early Christian art. 
By the 5th century, however, a disk-shaped form behind the head, 
called a nimbus or halo, was fully accepted. Originally reserved 
for Christ and the Virgin. the nimbus was soon used for the 
saints, also. A cross M-ithin a round nimbus became identified 
with representations of Christ in the middle ages. The triangular 
nimbus symbolized the Trinity. For some time, in the 5th cen- 
tury, living persons of eminence were equipped with a square 
nimbus; the memory of this custom is preserved in the academic 
mortarboard. 

The aureole consists of a large circular or oval (from which the 
Italian name mandorla "almond") area representing illumination 
around the figure. Frequently, a nimbus was added. The aureole 
appeared only toward the end of the Romanesque period, probably 
inspired by the light symbolism of the Apocalypse. I ts  greatest 
artistic realization was reached in the 16th century when the ab- 
stract shape of the mandorla had changed into a more naturalistic 
representation of a radiating light (e.g., Grunewald, "Ascension," 
Colmar; Raphael, "Liberation of St. Peter." Vatican). 

In  its development from the middle ages to the baroque the 
n~mbus underwent a fuller artistic evolution than the aureole. 
Originally it appeared as a disk behind the head of the holy person. 
I n  Florentine painting of the Renaissance the disk began to be 
shown in perspective, follo~ving the movements of the figure. In- 
creasingly, the nimbus became a material object and lost its spirit- 
ual quality (e.g., angel in F. Cossa's "Annunciation," Dresden). 

Another form of the nimbus became popular in Netherlandish 
painting of the I 5th century. I t  consisted of a representation of 
light rays emanating from the head of the holy person (e.g., the 
van Eyck altarpiece at  Ghent). I n  this form, the historic char- 
acter of the nimbus as a symbolic light m s  recovered. A new idea 
was expressed by the German painters of the early 16th century 
who gave to the nimbus the character of a real light (e.g., A. Diirer's 
engraving of "St. Jerome"). 

But it was only with Tintoretto in the middle of the 16th cen- 
tury that all these ideas were combined in one nem. form. The 
nimbus was now represented as a supernatural light emanating 
from the head of the holy person. This new interpretation ~ v a s  
the standard form in the baroque period (e.g., Rembrandt, "Christ 
a t  Emmaus." Louvre). 

The nimbus as well as the aureole is also found in the Buddhist 
art of India. Their earliest date of appearance is the late 3rd 
century B.C. and it is likely that these ideas were originally brought 
to India by the Greek invaders. 

See Joseph Wilpert, Die rocnzischen iMosaiken und Malereien der 
ki~chlichelz Bauten vom 4.-13. Jh.  (1917). (P. M. L.) 

GLOSS AND GLOSSARY. The Greek word glossa, mean- 
ing originally a tongue, then a language or dialect, gradually came 
to denote any obsolete, foreign, provincial, technical or otherwise 
peculiar word or use of a word. 

In  late classical and medieval Latin, glosa was the vulgar and 
Romanic, glossa the learned form. The diminutive glossula occurs 
in Diomedes and elsewhere. The same meaning is borne by glos- 
sarizint, which also occurs in the modern sense of "glossary," as do 
the words giossa, glossae, glossulae, glossemata, expressed in later 
times by dictionarizrm, dictionarizrs, vocabz~larium, vocabz~larius 
(see DICTIONARY). Glossa and glossema are synonyms, signifying 
( I )  the word which requires explanation; or (2) such a word 

(called lemma) together with the interpretation (interpretamen- 
tum) ; or (3) the interpretation alone. 

E a r l y  History.-The making of collections and explanations of 
such glossai was a t  a comparatively early date a well-recognized 
form of literary activity. Even in the 5th century B.c., among the 
many writings of Abdera was included a treatise entitled Peri 
Homerou e ortlzoepeies kai glosseon. I t  was not, however, until 
the Alexandrian period that the glossographoi, glossographers 
(writers of glosses), or glossators, became numerous. 

Of many of these perhaps even the names have perished; but 
Athenaeus the grammarian (c. A.D. 2 50) alone alludes to  no fewer 
than 35. Among the earliest was Philetas of Cos (d. c. 290 B.c.), 
the elegiac poet, who mas the compiler of a lexicographical work en- 
titled Atakta-or Glossai (sometimes Ataktoi glossai). Yext came 
his disciple Zenodotus of Ephesus (early 3rd century B.c.), the 
compiler of Glossai Homerikai (uncommon words in Homer) ; he 
was succeeded by his greater pupil Aristophanes of Byzantium (c. 
260-180 B.c.), whose great compilation Peri Lexeon (still partially 
preserved in that of Pollux). is known to have included Atttkai 
lexeis, Lakonikai glossai, and the like. From the school of Aris- 
tophanes issued more than one glossographer of name,-Diodorus, 
Artemidorus (Glossai, and a collection of lexeis opsart~t ikai) ,  Si- 
cander of Colophon (Glossai, of which some 26 fragments survive) 
and Aristarchus (c. 210  B.c.), the famous critic, whose numerous 
labours included an arrangement of the Homeric vocabulary 
(lexeis) in the order of the books. Contemporary with the last 
named was Crates of Mallus, who, besides making some new contri- 
butions to Greek lexicography and dialectology, was the first to 
create a t  Rome a taste for similar investigations in connection with 
the Latin idioms. From his school proceeded Zenodotus of Malius, 
the compiler of Etltnikai lexeis or glossai, a work said to have been 
designed chiefly to support the views of the school of Pergamum as 
to the allegorical interpretation of Homer. 

Of later date were Didymus Chalcenterus (c. 63 B.c.-A.D. IO), 
who made collections of lexeis tragodounzenai konzikai, etc. ; Apol- 
lonius Sophista (c. 2 0  B.c.), whose Homeric Lexicon has come down 
to modern times; and Neoptolemus. known distinctively as o glos- 
soguaphos. I n  the beginning of the 1st century of the Christian 
era Apion, a grammarian and rhetorician a t  Rome during the reigns 
of Tiberius and Claudius, follom-ed up the labours of Aristarchus 
and other predecessors ~irith glossai Homerikai, and a treatise Peri 
tes Rhonzaikes dialektoz~; Heliodorus or Herodorus was another 
almost contemporary glossographer; Erotian also, during the reign 
of Nero, prepared a special glossary for the writings of Hippoc- 
rates. To  this period also Pamphilus, the author of the Leinzon, 
from which Diogenianus and Julius Vestinus afterward drew so 
largely, most probably belonged. I n  the following century one of 
the most prominent workers in this department of literature was 
Aelius Herodianus, whose treatise Peri monerozls lexeos has been 
edited in modern times, and whose Epinzerismoi survives in an 
abridgment; also Pollux, Diogenianus (Lexeis pa~ztodape). Julius 
Vestinus (Epitome ton Pamphilozi glosson) and especially Phryni- 
chus, ~ h o  flourished toward the close of the 2nd century, *and 
whose Eclogue nominuvn et  verborurn Atticorum has frequently 
been edited. 

To  the 4th century belong Ammonius of Alexandria (c. 389), 
who wrote Peri ho~noio)~, kai diaplzoron lexeon, a dictionary of 
words used in senses different from those employed by older and 
approved writers; Hesychius, nhose Lexikon has come down only 
in a 15th-century recension. From the j th  century date, Cyril, 
the celebrated patriarch of Alexandria (one form of his work is 
the basis of Synagoge lexeon chresimon) ; Orus of Miletus (Peri 
polysema?zton lexeon), and Orion of Egyptian Thebes who flour- 
ished in Alexandria, c. 325 .  

Compilations of Jzlstinian.--To a special category of technical 
glossaries belong a large and important class of works relating 
to the law-compilations of Justinian. Although the emperor for- 
bade under severe penalties all commentaries (hypomnenzata) on 
his legislation, yet indexes (indikes) and references (paratitla), as 
well as translations (kei?neiceiai katu poda) and paraphrases (her- 
meneiai eis platos) ,were expressly permitted, and lavishly produced. 
Among the numerous compilers of alphabetically arranged 2exeis 



GLOSS AND GLOSSARY 
Rhomaikai or Lateinikai, and glossae nomikae, Cyril and Philoxe- tract from the formulae spiritalis intelligentiae of St. Eucherius, 
nus are particularly noted; but the authors of paragraphai or bishop of Lyons, c. 434-450 The so-called Malberg glosses, found 
semeioseis, whether exothen or esothen keimenai are too numerous in various texts of the Lex Salica, are not glosses in the ordinary 
to mention. A collection of these paragraphai ton palaion, com- sense of the word, but precious remains of the parent of the pres- 
bined with neai paragraphai on the revised code called ta  basilika, ent literary Dutch, namely, the Low German dialect spoken by 
was made about the middle of the 12th century by a disciple of the Salian Franks who conquered Gaul from the Romans at  the end 
Michael Hagiotheodorita. The collection of these glossaries is of the 5th century. The antiquity and the philological importance 
known as the Glossa ordinaria ton basilikon. of these glosses may be realized from the fact that the Latin trans- 

I n  Italy, also, during the period of the Byzantine ascendancy, lation of the Lex Salica probably dates from the end of the 5th 
and later, after the total extinction of Byzantine sway in the west, century. See J. Grimm's preface to J. Merkel's edition (1850), 
various glossae (glosae) and scholia on the Justinian code and and H. Kern's notes to J. H. Hessels's edition (1880) of the Lex 
various legal treatises were produced. The series of legal glossa- Salica. 
tors was closed by Accursius (1182-1260) with the compilation The Middle Ages.-During the 6th. 7th and 8th centuries glos- 
known as the Glossa ordinaria or magistralis, the authority of sography developed in various ways; old glossaries were worked up 
which soon became very great. For some account of the glossators into new forms, or amalgamated with more recent ones. I t  ceased, 
on the canon law, see CANON LAW. moreover, to be exclusively Latin-Latin, and interpretations in 

Latin, like Greek glossography, had its origin chiefly in the Germanic (Old High German, Anglo-Saxon) and Romanic dialects 
practica1 wants of students and teachers, of whose names we only took the place of or were used side by side with earlier Latin ones. 
know a few. No doubt even in classical times collections of glosses Among Celtic glosses the most important are Old Irish, and of 
(glossaries) were compiled, to which allusion seelms to be made these Bishop Cormac's and O'Davoren's have been edited by Whit- 
by Varro and Verrius-Festus. The scriptores glossematorum were ley Stokes, the former also by Kuno Meyer. The origin and de- 
distinguished from the learned glossographers like Aurelius Opilius, velopment of the extant late classic and medieval glossaries can 
Servius Clodius, Aelius Stilo, L. Ateius Philologus, whose liber be traced with certainty. While reading the manuscript texts of 
glossematorum Festus mentions. classical authors, the Bible or early Christian and profane writers, 

Verrius Flaccus (who died under Tiberius), and his epitomists, students and teachers, on meeting with any obscure or out-of-the- 
Festus and Paulus, have preserved many treasures of early glos- way words which they considered difficult to remember or to re- 
sographers no longer extant. He copied Aelius Stilo, author of quire elucidation, wrote above them, or in the margins, interpre- 
D e  verborum significatu, Aurelius Opilius, Ateius Philologus, the tations or explanations in more easy or better-known words. The 
treatise De obscuris Catonis. H e  often made use of Varro and was interpretations written above the line are called interlinear, those 
also acquainted with later glossographers. Perhaps the glossae written in the margins of the manuscripts marginal glosses. Again, 
mbestos may be ascribed to him. Festus was used by Pseudo- manuscripts of the Bible were often provided with interlinear literal 
Philoxenus (see below): translations. 

Bilingual Glossaries.-The bilingual (Gr.-Lat., Lat.-Gr.) glos- Types of Glossaries.-I. From these glossed manuscripts and 
saries also point to an early period, and were used by the gram- interlinear versions glossaries were compiled; that is, the obscure 
marians ( I )  to  explain the peculiarities (idiomata) of the Latin and difficult Latin words, together with the interpretations, were 
language by comparison with the Greek; and (2) for instruction in excerpted and collected in separate lists, in the order in which they 
the two languages. The most important remains of bilingual glos- appeared in the manuscripts, with the names of the authors or the 
saries are two well-known lexica; one (Latin-Greek), formerly at- titles of the books whence they were taken or placed at  the head of 
tributed, but wrongly, to Philoxenus (consul A.D. 52 j), clearly each separate collection. In  this arrangement each article by itself 
consists of two closely allied glossaries (containing glosses to Latin is called a gloss; when reference is made only to the word explained 
authors, as Horace, Cicero, Juvenal, Virgil, the Jurists, and ex- it is called the lemma, while the explanation is termed the interpre- 
cerpts from Festus), worked into one by some Greek grammarian, tamentum. In  most cases the form of the lemma was retained just 
or a person who worked under Greek influence (his alphabet runs as it stood in its source, and explained by a single word, so that 
A, B, G, D, E, etc.) ; the other (Greek-Latin) is ascribed to Cyril lemmata appear in the accusative, dative and genitive, explained 
(Stephanus says it was found at  the end of some of his writings), by words in the same cases; the forms of verbs were treated in the 
and is considered to be a compilation of not later than the 6th cen- same way. Of this first stage in the making of glossaries, many 
tury. Furthermore, the bilingual medico-botanic glossaries had traces are preserved, in the late 8th century Leyden Glossary, 
their origin in old lists of plants, as Pseudo-A~uleius in the treatise where chapter iii contains words or glosses excerpted from the Life 
D e  herbarum virtutibus, and Pseudo-Dioscorides; the glossary, en- of St.  Martin by Sulpicius Severus; ch. iv, v and xxxv glosses from 
titled Hermeneuma, printed from the Cod. Vatic. reg. Christ. 1260, Rufinus, and so forth. 
contains names of diseases. Somewhat similar are names of ani- z .  By a second operation the glosses came to be arranged in al- 
mals in Polemius Silvius. phabetical order according to the first letter of the lemma, but 

Of Latin glossaries of the first five or six centuries of the Roman still retained in separate chapters. Of this second stage the Ley- 
emperors few traces are left, if Verrius-Festus is excepted. Of den Glossary contains traces also. 
this early period we know by name only Fulgentius and Placidus. 3. The third operation collected all the accessible glosses in al- 
All that is known of the second of these tends to show that he lived phabetical order, in the first instance according to the first letters 
in north Africa in the 6th century, from whence his glosses came of the lemmata. Here the names of the authors or the titles could 
to Spain, and were used by Isidore and the compiler of the Liber no longer be preserved, and consequently the sources of the glosses 
glossarum (see below). These glosses are known from ( I )  Codices became uncertain. 
Romani (15th and 16th centuries) ; (2) the Liber glossarzm; (3) 4. A fourth arrangement collected the glosses according to the 
the Cod. Paris. nov. acquis. 1298 (11th century), a collection of first two letters of the lemmata, as in the Corpus Glossary and 
glossaries, in which the Placidus-glosses are kept separate from the in the still earlier Cod. Vat. 3321 (Goetz, Corp. iv, I sqq.), where 
others. (Fabius Planciades) Fulgentius (c. A.D. 468-533) wrote even many attempts were made to arrange them according to the 
Expositio sermonurn antiquorum in 62 paragraphs, each containing first three letters of the alphabet. A peculiar arrangement is seen 
a lemma (sometimes two or three) with an explanation giving quo- in the Glossae aflatim (Goetz, Corp. iv, 471 sqq.), where all words 
tations and names of authors. Next to him come the glossae are alphabetized, first according to the initial letter of the word 
Nonianae, which arose from the contents of the various paragraphs and then further according to the first vowel in the word (a, e, 
in Nonius Marcellus' work being written in the margin without the i, o. u). 
words of the text; these epitomized glosses were alphabetized and No date or period can be assigned to any of the above stages or 
afterward copied for other collections. In  a similar way arose the arrangements. For instance, the first and second are both found in 
glossae Eucherii or glossae spiritales secundum Euckerium epis- the Leyden Glossary (end of 8th century) whereas the Corpus 
copum found in many manuscripts, which are an alphabetical ex- Glossary (beginning of 8th century) represents already the fourth 





GLOSSOP-GLOUCESTER 
(1921-24) ; J. Whatmough, Dialects o f  Ancient Gaul (1949-51). 

(J. H. HES.; C.T. 0.; J. WH.) 
GLOSSOP, an industrial town and municipal borough (1866) 

in the High Peak parliamentary division of Derbyshire, Eng., 14 
mi. E.S.E. of Manchester by road. Pop. (1951) 18,004. Area 
5.2 sq.mi. I t  is a centre of cotton manufacture in Derbyshire and 
has also woolen and paper mills, dye, print and bleaching works. 
I t  is situated near the northwestern boundary of Derbyshire, being 
built on the foothills which lead to Kinder Scout, the highest 
point of the Peak district ( q . v . ) ,  and is surrounded on three sides 
by the Peak District Kational park. Although an industrial town, 
mostly stone built, its unique position as the natural gateway to 
the Peak makes it also a residential brea. Glossop hall, formerly 
the seat of Lord Howard, lord of the manor, was acquired by the 
corporation and houses Kingsmoor mixed boarding school. On a 
hill near the town is Melandra castle, the site of a Roman fort 
guarding Longdendale and the way into the Peak district. To the 
north, in Longdendale, there are five reservoirs belonging to the 
water-supply system of Manchester. 

GLOUCESTER, GILBERT D E  CLARE, EARL OF (1243- 
1295), 8th earl of Gloucester and 9th earl of Clare, was born at  
Christchurch, Hampshire, on Sept. 2, 1243. He married Alice of 
AngoulCme, niece of king Henry 111, succeeded his father in July 
1262, and joined the baronial party led by Simon de Montfort. 
With Simon Gloucester was at  the battle of Lewes in May 1264, 
when the king himself surrendered to him, and after this victory 
he was one of the three persons selected to nominate a council. 
Soon, however, he quarreled with Simon. Leaving London for his 
lands on the LVelsh border he met Prince Edward, afterward king 
Edward I ,  at Ludlow, just after his escape from captivity, and 
contributed largely to the prince's victory at  Evesham in August 
1265. But this alliance was as transitory as the one with Leicester. 
Gloucester championed the barons who had surrendered at  Kenil- 
worth in November and December 1266, and after putting his 
demands before the king, secured possession of London (April 
1267). The earl quickly made his peace with Henry I11 and with 
Prince Edward. Under Edward I he spent several years in fighting 
in Wales, or on the Welsh border; in 1289 when the barons were 
asked for a subsidy he replied on their behalf that they would 
grant nothing until they saw the king in person (nisi prius perso- 
naliter viderent in A~zglia faciem regis), and in 1291 he was fined 
and imprisoned on account of levying private war on Humphrey 
de Bohun, earl of Hereford. Having divorced his wife Alice, he 
married in 1290 Edward's daughter Joan, or Johanna (d. 1307). 
The "Red Earl," as he is sometimes called, died a t  Monmouth 
on Dec. 7, 1295, leaving in addition to three daughters a son. 
Gilbert, earl of Gloucester and Clare, killed at  Bannockburn. 

See references under MONTFORT, SIMON DE. 
GLOUCESTER, HUMPHREY, DUKE OF (1391-1447), 

the fourth son of Henry I\.' by Mary de Bohun, was born in 1391. 
H e  was created duke of Gloucester by Henry V a t  Leicester on 
May 16, 1414. He served in the war next year, and was wounded 
a t  Agincourt, where he o s e d  his life to his brother's valour. In the 
second invasion of France Humphrey commanded the force which 
during 1418 reduced the Cotentin and captured Cherbourg. After- 
wards he joined the main army before Rouen, and took part in 
subsequent campaigns till January 1420. He then went home to 
replace Bedford as regent in England, and held office till Henry's 
oKn return in February 1421. He was again regent for his brother 
from May to September 14-22. 

Henry V measured Humphrey's capacity, and by his will named 
him merely deputy for Bedford in England. Humphrey at once 
claimed the full position of regent, but the parliament and council 
allou-ed him only the title of protector during Bedford's absence, 
with limited powers. He married (1423) Jacoba of Bavaria, 
heiress of Holland. to whose lands Philip of Burgundy had claims. 
In  October 1424 Humphrey took up arms in his wife's behalf, but 
alter a short campaign in Hainault went home, and left Jacoba 
to be overwhelmed by Burgundy. His marriage was annulled in 
1428. Returning to England in April 142 j he entangled himself in 
a quarrel with the council and his uncle Henry Beaufort, and 
stirred up a tumult in London. Open war was averted only by 

Beaufort's prudence, and Bedford's hurried return. With some 
difficulty Bedford effected a formal reconciliation at  Leicester 
in March 1426. TO check his indiscretion the council, in Novem- 
ber 1429, had the king crowned, and so put an end to Humphrey's 
protectorate, but during Henry VI's absence in France he acted 
as warden in England. The defection of Burgundy roused English 
feeling, and Humphrey won popularity as leader of the war party. 
In  1436 he commanded in a short invasion of Flanders. In  1441 
Eleanor Cobham, his former mistress, whom he had married 
(about 1430), was charged with practising sorcery against the 
king, and Humphrey had to submit to see her condemned, and her 
accomplices executed. Nevertheless, he continued to thwart 
Suffolk, who was now taking Beaufort's place in the council, by 
opposing the king's marriage to Margaret of Anjou. Under Suf- 
folk's influence Henry VI  grew to distrust his uncle altogether. 
The crisis came in the parliament of Bury St. Edmunds in Febru- 
ary 1447. Immediately on his arrival there Humphrey was ar- 
rested, and four days later, on Feb. 23, he died. 

Humphrey was buried a t  St. Albans Abbey, in a fine tomb, which 
still exists. He was long remembered, in spite of his bad political 
record, as the good Duke Humphrey, on account of his liberal 
patronage of scholars and of learning. 

The most important contemporary sources are Stevenson's Wars  
of the English in  France, Whethamstead's Register, and Beckington's 
Letters (all in the L'Rolls Series"), with the various London Chronicles, 
and the works of Waurin and Monstrelet. For his relations with 
Jacoba see I?. von Loher's Jacobaa von  Bayern und ihre Zeit,  2 vols., 
(1869). For other modern authorities consult W. Stubbs's Constitu- 
tional History; J .  H .  Ramsay's Lancaster and Y o r k ;  Political History 
of England, vol. iv.; R. Pauli, Pictures of Old England, pp. 373-401 
(1861) ; and K. H. Viekers, Humphrey,  Duke of Gloucester (1907). 

GLOUCESTER, RICHARD DE CLARE, EARL OF (1 222- 
1262), 7th earl of Gloucester, 6th earl of Hertford and 8th earl of 
Clare, was born on Aug. 4, 1222, the son of Gilbert de Clare, 6th 
earl of Gloucester and 7th earl of Clare. Upon his father's death 
in Oct. 1230, Richard succeeded to the earldoms. He refused to 
help Henry I11 on the French expedition of 1253, but was after- 
ward with the king at Paris. Thereafter he went on a diplomatic 
errand to Scotland and was sent to Germany to work among the 
princes for the election of his stepfather, Richard, earl of Cornwall, 
as king of the Romans. About 1258 Gloucester became a leader of 
the barons in their resistance to the king, and he was prominent dur- 
ing the proceedings which followed the Mad parliament at  Oxford 
in 1258. In 1259, however, he quarrelled with Simon de Montfort, 
earl of Leicester; the dispute, begun in England, was renewed in 
France and he was again in the confidence of the king. This atti- 
tude, too, was only temporary, and in 1261 Gloucester and Leices- 
ter were again working in concord. The earl died at  his residence 
near Canterbury on July 15, 1262, and his son (see GLOUCESTER, 
GILBERT DE CLARE) succeeded to the earldoms. 

GLOUCESTER, ROBERT, EARL OF (d. 1147), was a 
natural son of Henry I of England. He mas born, before his 
father's accession, a t  Caen in Normandy; but the exact date of 
his birth, and his mother's name are unknown. His father married 
him to a daughter of Robert Fitz Hamon, heiress of the lord- 
ships of Gloucester and Glamorgan. About 1121 the earldom of 
Gloucester was created for his benefit. After his father's death, 
he was sedulously courted by the rival parties of his half-sister 
the empress Matilda and of Stephen. He tendered his homage 
to Stephen upon strict conditions, the breach of which should be 
held to invalidate the contract. But in 1137 Robert left England 
for Normandy, renewed his relations with the Angevin party, 
and in 1138 sent a formal defiance to the king. Returning to 
England in 1139, he revolted, and won the greater part of western 
England and the south Welsh marches for the empress. By the 
battle of Lincoln (Feb. 2, 1141), in which Stephen was taken 
prisoner, the earl made good Matilda's claim to the whole king- 
dom. He accompanied her to Winchester and London; but was 
captured by the king's supporters after the siege of Winchester. 
He was exchanged for Stephen, and after his release continued to 
fight for Matilda until his death on Oct. 31, 1147. 

See the Historia novella by William of Malmesbury (Rolls edition) ; 
the Historia Anglortlnt by Henry of Huntingdon (Rolls edition) ; 



GLOUCESTER 
J. H. Round, Geoffrey de Mandevilk (1892) ; and 0. Rossler, Kaiserin greater part of Gloucestershire, with small parts of Wiltshire, 
Mathilde (1897). Oxfordshire, Worcestershire, Herefordshire and Warwickshire. 

GLOUCESTER, THOMAS OF WOODSTOCK, DUKE The cathedral consists of a Norman nucleus, with additions in  
OF (1355-1397), seventh and youngest son of the English king every style of Gothic architecture, being especially rich in early 
Edward 111, was born at  Woodstock on Jan. 7, 1355. Having Perpendicular work. I t  is 420 ft. long and 144 ft.  broad and i ts  
married Eleanor (d. 1399), daughter and co-heiress of Humphrey beautiful 15th-century pinnacled tower, with an internal flying 
de Bohun, earl of Hereford, Essex and Northampton (d. 1373), buttress, rises 225 ft. The nave is massive Norman with Early 
Thomas became constable of England, and was made earl of English roof; the aisles, chapter house and crypt, which is one 
Buckingham by his nephew, Richard 11, a t  the coronation in July of the four apsidal cathedral crypts in England, are Norman. 
1377. He helped to defend the English coasts against the attacks The choir has Perpendicular tracery over Norman work and the 
of the French and Castilians, led an army through northern and splendid east window is the largest Perpendicular window in Eng- 
central France, and unsuccessfully besieged Nantes. land. Between the apsidal chapels is a Perpendicular cross Lady 

Returning to England early in 1381, Buckingham found that chapel and north of the nave are the cloisters with the first ex- 
his brother, John of Gaunt, duke of Lancaster, had married his ample of fan vaulting (1351-77). There are shrines of Osric, 
wife's sister, Mary Bohun, to his own son, Henry, afterward Edward 11, Robert Curthose (eldest son of William the Con- 
King Henry IV. The relations between the brothers, already queror), Bishop Warburton, Edward Jenner and others. The  
somewhat strained, were not improved by this proceeding. After Festival of the Three Choirs is held annually in this cathedral 
taking some part in crushing the rising of the peasants in 1381, (the first time being in 1724), and those of Worcester and Here- 
Buckingham became more friendly with John of Gaunt; and while ford in turn. 
marching with the king into Scotland in 1385 was created duke Gabled and timbered houses preserve the ancient aspect of the 
of Gloucester. Lancaster having left the country, Gloucester city and there are some Regency terraces. None of the old public 
headed the party opposed to the royal advisers, Michael de la Pole, buildings is left, but the Kew inn (early 15th century), a beauti- 
earl of Suffolk and Robert de Vere, earl of Oxford, whose recent ful timbered house with a galleried courtyard, was one of the 
elevation to the dignity of duke of Ireland had aroused profound original pilgrim hostels. The Bell inn (1650) was the birthplace 
discontent. Gloucester forced on the dismissal and impeachment of George Whitefield and Cardinal Vaughan. The Fleece hotel 
of Suffolk; was a member of the commission appointed in 1386 to has a galleried courtyard (16th century) and a 12th-century 
reform the kingdom and the royal household; and took up arms vaulted cellar. Bishop Hooper's lodging (16th century) was 
when Richard began proceedings against the commissioners. After opened as a folk museum in 1935. Of the churches St. Mary-de- 
defeating Vere at  Radcot in December 1387 the duke and his Lode, with a Norman tower and chancel, is on the site of a Roman 
associates entered London to find the king powerless in their temple; St. Mary-de-Crypt is from the 11th century; St. Michael's 
hands. was connected with the ancient abbey of St. Peter ;  and St. 

Gloucester was restrained by his colleagues from deposing Nicholas' was originally the chapel of St. Batholomew's hospital 
the king; but, as the leader of the "lords appellant" in the "Merci- (12th century). Near St. Mary-de-Crypt are remains of Grey- 
less Parliament," (February 1388), he took a savage revenge upon friars and Blackfriars priories and of the city wall. There are 
his enemies. three endowed schools: the King's Cathedral school (1545) ; the 

In  1396 uncle and nephew were again at variance. Gloucester Crypt grammar school, founded by Dame Joan Cooke (1539) ; and 
disliked the peace with France and Richard's second marriage Sir Thomas Rich's school (1666). Robert Raikes held the first 
with Isabella of France; it was asserted that the duke was plotting Sunday school in Gloucester in 1780. 
to seize the king. On July 11, 139 7 he was arrested by the king Gloucester possesses factories for making railway rolling stock, 
himself at his residence, Pleshey castle, Essex. He was taken a t  aircraft and components, agricultural implements, "permali" 
once to Calais. and it  is probable that he was murdered by order (an insulating material), aluminum bungalows, furniture, matches, 
of the king on Sept. 9 following. cine-cameras, etc., and has heavy and light engineering works, 

Gloucester had one son. Humphrey ( c .  1381-139q), who died shipyards and many long-established timber mills. I t s  principal 
unmarried, and four daughters, the most notable of whom was imports are timber, grain and petroleum products; its main ex- 
Anne ( c .  138-1438). who was successively the wife of Thomas, ports are its own manufactured goods. I t  is also a market town. 
3rd earl of Stafford. Edmund, 5th earl of Stafford and William The Severn fisheries for salmon and lampreys are important 
Bourchier, count of Eu: Gloucester is supposed to have written and in 1953 the city high sheriff revived the custom (begun 
L'Ordonnance d'ilngleterre pour le camp b l'outrance, ou  gaige de in the reign of Henry I )  of sending a lamprey ~ i e  to  the sover- 
bataille. eign. The tidal bore in the river attains its extreme height, 9 ft., 

BIBLIOGRAPHY.-T. Walsingham, Historia Anglicans, edited by H. T. just below the city, a t  Stonebench. 
Riley (London, 1863-1864) ; The Monk of Evesham, Historia vitae et History.-Gloucester (Caer Glow,  Gleawecastre) was the 
vegni ~ i c a r d i  I I . ,  edited by T. Hearne (Oxford, 1729) ; Chronique de Roman municipality or coLonia of Glevzim, founded by Nerva, A.D. la traison et mort de Richard I I . ,  edited by B. Williams (London, 
1846) ; J. Froissart, Chroniques, edited by S. Lute and G .  ~~~~~~d 96-98. I ts  situation and the foundation in 681 of the abbey of 
(Paris, 1869-1897); W. Stubbs, Constitutional History, vol. ii (Oxford, St. Peter by King Osric favoured the growth of the town. I t  
1896) ; J. Tait in Owens College Historical Essays and S. Armitage- became the capital of Mercia and before the Conquest was a 
Smith, John o f  Gaunt (London, 1904). borough with a royal residence and a mint. I t  has been granted 

GLOUCESTER (abbreviated as pronounced Glo'ster), city, numerous fairs and charters, the first by Henry 11, and was in- 
county and parliamentary borough, port. county and cathedral corporated by Richard I11 in 1483, being made a county in itself. 
town, Gloucestershire, Eng., 103 mi. W.N.W. of London by road. The chartered port of Gloucester dates from 1580. James I 
Pop. (1951) 67,280. Area 8.2 sq.mi. Gloucester lies on the River raised Gloucester to city status in 1605. I ts  iron trade dates from 
Severn between the Cotswolds, on the east, and the northern part before the Conquest, tanning was carried on before the reign of 
of the Forest of Dean. The Gloucester and Berkeley or Glouces- Richard 111, bell-founding was introduced in the 14th and pin- 
ter and Sharpness ship canal, opened in 1827, runs 16 mi. S.W. to  making in the 17th century, and the long-existing coal trade be- 
Sharpness docks in the Severn estuary. came important in the 18th century. The cloth trade flourished 

The cathedral originated in the foundation of an abbey in 681, from the 12th to the 16th century. The sea-borne trade in corn 
the present church being dedicated in 1100 and its first mitred and wine existed before the reign of Richard I. 
abbot being appointed in 1381. At the Dissolution the abbey was The town formerly returned two members to parliament, bu t  
disbanded and became the seat of a bishopric with the abbey after 188j returned one member. 
church of St. Peter as its cathedral, rededicated to the Holy and GLOUCESTER, a manufacturing, fishing and summer resort 
Indivisible Trinity. Gloucester lay in the see of Worcester until city of Essex county on Cape Ann in northeastern Massachusetts, 
1541 when the separate see was constituted, with John Wakeman, U S., was originally settled in 1623. During the 17th and 18th 
last abbot of Tewkesbury, as first bishop. The diocese covers the centuries, Gloucester flourished as a shipbuilding, maritime and 



GLOLTCESTER CITY-GLOUCESTERSHIRE 
fishing centre, in competition with nearby Salem and Kewburyport. sion bridge crosses it below Bristol, and enters the Severn estuary 
The  first ship to be called a schooner is said to have been built at XI-onmouth. For I ;  mi. from its mouth it forrns the boundary 
in Gloucester about 1713. Along with manufacturing, fishing and b e t ~ e e n  Gloucestershire and Somersetshire, and for 8 mi. it is an 
a declining foreign commerce dominated Gloucester's economic life important commercial l y a t e r ~ ~ a y  connecting the port of Bristol 
during the 19th century. After 1900 the economy was primarily with the sea. The third great tributary of the Severn is the IVye. 
industrial, with fish processing the leading industry. Secondary From its mouth in the estuary. 8 mi. north of that of the Bristol 
dependence was on fishing and on a large seasonal tourist and re- ;\yon, it forms the county boundary for  16 mi. northrvard and 
sort business. dra~vn to Cape Ann by historical associations, the above this, over t ~ ~ o  short reaches of its beautiful course. 
scenic rocky coast and salt-water recreational facilities, and to the it is again the boundary, ( 3  1 Between the wye and the Severn 
city by its picturesque water-front, narrow streets and weathered lies the Forest of Dean. lvhich, unlike the of ~ ~ ~ l i ~ h  
colonial buildings. Of special interest are the reef of Xorman's forests, maintains its ancient character, (see D E ~ i y ,  FOREST OF.) 
Woe on the east coast of Cape ,4nn where occurred the wreck of ~h~~~ the collieries are hidden among the dense oak forest, 
the "Hesperus," immortalized in Longfellow's famous poem; xone of the,minor rivers of the county is long. ~h~ vale is a t  
Hammond's castle; and the well-known bronze statue of a fisher- no point \Tithin the county than 2o mi,. and so does not 
man: a memorial to Gloucestermen lost a t  sea. permit the formation of any considerable tributary to the Severn 

In the later 19th and 20th centuries- immigrants from froln the Dean hills on the one hand or the Cotslvolds on the 
Portugal, Italy and a few from the Scandinavian countries settled other. ~h~ ~~~d~~ rises east. of ~ ~ ~ ~ f ~ ~ d  and joins the Severn 
in Gloucester, adding their traditions to its culture. near Gloucester. In  the southern part the Stroud F r o ~ n e  traverses 

Incorporated as a t o ~ n  in 1642 and as a city in 1573, it adopted a pic,uresque and populous valley, and the ~ i ~ ~ l ~  
the cOuncil-manager form government in lg49. cornpara- flolTs past the tolVn of Berkeley, joining the Severn estuary on 
tive population figures see table in ~IASSACHUSETTS: Populatzon. the left ,  The Bristol Frome runs to the Bristol Gloucester is described in many books including: Rudyard Kip- at Bristol, The principal northern feeders of the Thames are the 
ling, Captains Cozuageozls; James B. Connolly. Glozicesternzen Churn rising in the Seven Springs above Cheltenham. the Coln, a 
(1930) ; and Percy MacKaye, Dogtoli~n Co??t?non (192 1 ) .  Samuel 
Chamberlain's Glozieester alzd Cape Ann (1938) includes many noteworthy trout stream, the LVindrush and the Evenlode. 

photographs of the area. (F, L, S,) Geology.-Gloucestershire is divided. geologically as \yell as 
GLOU~ESTER cITY, originally the seat of Old Gloucester physically, into three distinct sections-the Mesozoic rocks on 

county, became a part of Camden county, in southlrestern New the east, the and rocks On the and the 
Jersey, U S . ,  when Camden county was detached in 1844. heavy clay soil of the Severn valley bet~veen. 

Gloucester city is on the DelaTvare river, opposite Philadelphia, up alnlost sheer f rom the Severn O n  the West is the 
pa, ,  and adjoins the of camden on its southern boundary, plateau of the Forest of Dean which is a basin of Carboniferous 

The first settlement occurred in 1623, when Fort xassau, the rocks(1imestones. shales, grits and coal measures) resting upon 
first Dutch in the valley, \vas built near the the Old Red Sandstone, the Carboniferous lilnestones forming 

mouth of Big Timber creek, In 1664 the English gained control scarp faces round most of the outlier. South of the S e m n  is 
and in 1677 a group of Irish Quakers occupied what the Indians the Bristol coal field. with Silurian rocks and included volcanic 
called A ~ ~ ~ ~ ~ ~ ~ .   hi^ was renamed ~l~~~~~~~~ point after a place rocks north and northeast of it. The Silurian occurs as inliers 
on the Severn river in England. (e.g., Tortworthj and Old Red Sandstone rocks crop out beneath 

Prior to the Revolution, Elizabeth Griscom, better the Carboniferous of the coal field. Jurassic and Triassic rocks 
knolvIl as Betsy Ross (q,v,),  eloped from Philadelphia to GIouces- "lsO occur. resting 'pan the 'lder rocks' In the "Ie of lhe Severn, 
ter City she married John Ross at Hugg,s tavern. For this carved out by the river. the structure is comparatively simple. 

she was out of meeting!, by the Quakers in Hugg,s Between the Afalvern hills and the Jurassic escarpment of the 

tavern was razed in 1929 to make way for a county park. Cotswolds is a broad belt of clays, the Triassic on the west 
separated from the Liassic by a lo\\- wooded ridge of blue lime- Incorporated as a city in 1868, Gloucester City grew with the 
stone. I t  is these soils which yield such excellent crops. The 

expansion of the nearby shipbuilding works started in 1899 in 
limestones forming the Cotslvold hills lie more or less horizontally. Camden. I n  the second half of the 20th century its industries 
Alany of them are oijlitic and are used for  the beautiful Cotswold 

included the manufacture of building materials and roofing, paper- 
buildings. Small outliers appear in Robin's iVood hill (6j1 i t . ) ,  

board boxes. cork products, infants dresses and chemicals. In  south of and Churchdown hill ( 5 r r  f t , ) ,  bet>veen 
1957 it became the site of the New Jersey end of the Walt Whit- Gloucester and Cheltenham, 
man bridge Over the Dela~vare. For population fig- Early Settlement and History.-The interesting pre- 
ures see table in NEW JERSEY: Population. ( I )  historic feature of Gloucestershire is its wealth of long barrows, 

GLoUCESTERSHIRE, a the west Of two of the best examples being those at Belas Knap near IVinch- 
England, bounded by IVorcestershire. Warwickshire. Oxfordshire, comb and Hetty Pegler.s Tump at Eley (see 0, G, S, ~ ~ ~ ~ ~ f ~ ~ d ,  
Berkshire, Wiltshire, Somersetshire, Monmouthshire and Here- ovd ,  survey, ~ v o j e s s i o ~ 2 a ~  Papeus, N~~~ Series no. 6 [192al j ,  ~ 1 -  
fordshire. The area of the geographical county is 1,257.7 sq.mi. most as striking is the absence of Beaker pottery so abundant in 

P h y s i c a l  Features.- The outline is very irregular. but three iyiltshire to the south and Oxfordshire to the east. The lower 
physical divisions are well marked-the C o t s ~ ~ o l d  hills. the vale Severn valley was apparently largely forest and slyamp in early 
of Severn and the Forest of Dean. (I! The eastern part of the times. The Cots~volds are again remarkably poor in brooches of 
county lies in the uplands of the C o t s ~ o l d s  (9.v.) whose west- the first period of La Tene though \Viltshjre and Oxfordshire are 
x a r d  face is the steep scarp slope made by the edge of the lime- again rich. In  Roman times the Fosse way from Exeter via Seaton 
stones. The line of heights. of an average elevation of joo ft. and Bath to Lincoln ran east of the Cots~vold ridge with Corilzium 
but exceeding 1.000 i t .  at some points, bisects the county from (Cirencester) as a station on it and branches west to Glevum 
southxvest to northeast. The watershed between the Thames and (Gloucester), southeast and east. 
Severn lies close to it. Thames Head near Cirencester and most There were numerous Roman villas not far from these roads, 
of the upper feeders of the Thames being in Gloucestershire. (zj one of the largest and most magnificent in Britain being that a t  
The rich valley of the lower Severn can be separated into the IVoodchester. 
vale of Gloucester and, south of this and east of the Severn es- T h e  English conquest of the Severn valley began in jii. The 
tuary. the vale of Berkeley. The great River Severn receives, H~vicce (9.v.) who occupied the district lvere an Anglo-Saxon peo- 
near Tewkesbury, the Stratford Xvon which joins it on the left. ple, but their territory had become a dependency of Mercia in 
The latter is to be distinguished from the Bristol Avon, which the 7th century. No important settlements were made by the 
rises in the county as an eastward flowing stream of the Cots- Danes. Gloucestershire probably originated as a shire in the 10th 
~volds. weeps  round through Wiltshire. pierces the hills through century and is mentioned by name in the Anglo-Saxorz Chronicle 
a narrow valley which becomes a gorge where the Clifton suspen- ill 1016. Toward the close of the 11th century the boundaries 



GLOUCESTERSHIRE 
were readjusted t o  include Winchcomb, and at the same time the 
forest district between the Wye and the Severn was added to 
Gloucester. The divisions of the county for a long time remained 
very unsettled and at the time of the Norman invasion it offered 
slight resistance to the Conqueror. In  the wars of Stephen's reign 
the cause of the empress Maud was supported by Robert of 
Gloucester who had rebuilt the castle at Bristol, and the castles 
at Gloucester and Cirencester mere also garrisoned on her behalf. 
Bristol and Gloucester actively supported the Yorkist cause during 
the Wars of the Roses. In  1643 Bristol and Cirencester were 
captured by the Royalists. but the latter was recovered in the same 
year and Bristol in 1645. Gloucester was garrisoned for the parlia- 
ment throughout the struggle. 

On the subdivision of the Mercian diocese in 680 the greater 
part of modern Gloucestershire was included in the diocese of 
Worcester, and shortly after the Conquest constituted the arch- 
deaconry of Gloucester. The district west of the Severn, with the 
exception of a few parishes, was within the diocese of Hereford. 
In 1541 the diocese of Gloucester was created, its boundaries being 
identical with those of the county. On the erection of Bristol to 
a see in 1542 the deanery of Bristol mas transferred from Glouces- 
A.." +h"' A:-- 
LC;I to L u a L  U L U L ~ ~ ~ .  In 1836 the sees of Gloucester and Bristol 
were united; but in 1897 the diocese of Bristol u-as recreated, and 
included the deaneries of Bristol, Stapleton and Bitton. After the 
Conquest extensive lands and privileges were acquired by the 
church, the abbey of Cirencester alone holding seven hundreds. 
The large estates held by Roger, earl of Hereford, son of William 
Fitz-Osbern, escheated to the crown in 1075 The Berkeleys have 
held lands in Gloucestershire from the time of the Domesday 
survey, and the families of Basset, Tracy. Clifton, Dennis and 
Poyntz have figured prominently in the annals of the county. Gil- 
bert de Clare, earl of Gloucester, and Richard, earl of Cornwall, 
king of the Romans, claimed extensive lands and privileges in the 
shire of the 13th century, and Simon de Montfort owned Minster- 
worth and Rodley. 

In the Cotswold region the churches typically show Romanesque 
and Perpendicular work, thus illustrating two special periods of 
economic development in the county related to the manors and 
the wool trade respectively. 

Bristol was made a county in 1373, and in 1483 Richard I11 
created Gloucester an independent county, and both have con- 
tinued to rank as independent counties, with separate jurisdiction, 
county rate and assizes. The chief officer of the Forest of Dean 
was the warden, who was generally also constable of St. Briavel 
castle. The first justice seat for the forest was held at Gloucester 
castle in 1282, the last in 1635. 

Iron was yorked in the county in Roman times and later, and 
the forest district was one of the chief sources of iron in the coun- 
try until the 16th century. The Cots~~olds  became famous for 
their sheep flocks and wool in the I j th century which witnessed the 
expansion of such beautiful towns as Chipping Campden. Many 
of the forests had tanneries, and boat building was carried on be- 
cause timber was available. Silk weaving was introduced in the 
17th century and prospered in the Stroud valley. These varied 
industrial developments promoted the building of houses of local 
limestone specially characteristic of Cotswold country. The abun- 
dance of clay on the edges of the plains promoted industries of 
bricks, tiles and potteries. Accessory industries, such as the mak- 
ing of pins, buttons, lace, stockings, rope and sailcloth grew up in 
the I j th  and 18th centuries and a good deal of flax was grown. 
The advent of coal and steam machinery ended the modified and 
somewhat reduced .woollen industry, but the presence of water 
power and of fuller's earth led the district (especially Stroud) to 
specialize in the manufacture of broadcloth. Gloucester (q .v . )  
u-as a port of some consequence and Bristol (9.v.) very important. 
The Cotswolds have become a holiday and residential area. 

Antiquities.-At Chedworth, near Cirencester, there are well 
preserved remains of Roman baths. The villa at Woodchester, the 
existence of which has been known since 1693, is of the courtyard 
type. The most remarkable feature is the great pavement, an 
unusually fine piece of mosaic work, 48 ft. 10 in. square. The ca- 
thedrals of Gloucester and Bristol, the magnificent abbey church 

of Tewkesbury, and the church of Cirencester with its great Per- 
pendicular porch, are described under their separate headings. Of 
the abbey of Hailes near Winchcombe, founded in 1246, little more 
than the foundations are left. Most of the old market towns have 
fine parish churches: a t  Deerhurst, Coln Rogers and Bibury, there 
are churches of special interest because of their pre-Norman work. 
Bibury also has a famous row of 17th-century cottages called Ar- 
lington Row. Norman doorways are found in the beautiful church 
at  Bishop's Cleeve, near Cheltenham; the Perpendicular church a t  
Lechlade is unusually perfect; and that a t  Fairford, built c. I 500. 
contains a remarkable series of stained glass windows. The great 
Decorated Calcot Barn is an interesting relic of the monastery of 
Kingswood near Tetbury. The castle a t  Berkeley is a splendid 
example of a feudal stronghold; Thornbury castle is a lovely Tudor 
ruin. Kear Cheltenham is a fine 15th-century mansion of timber 
and stone, which contains a tiled floor from Hailes abbey. Near 
Winchcombe (q.v.) is Sudeley castle (15th century). At Great 
Badminton is the mansion and vast domain of the Beauforts. 

A g r i c u l t u r e  a n d  Industries.-Most of the county is under 
permanent pasture for the cattle in the numerous small dairy 
farms, and for sheep. The larger farms are in the Cotsmolds. 
Arzble farming is declining thongh wheat. the chief grain crop. 
oats and barley are still important. In the vale, the deep rich 
black (Lias) or red (Trias) loamy soil is well adapted for pastur- 
age. and a moist mild climate favours the growth of grasses and 
root crops, though less of the latter has been grown since the 
falling-off in sheep production. The cattle, save on the frontier of 
Herefordshire, are mostly shorthorns, of which many are fed for 
distant markets, and many reared and kept for dairy purposes. 
The rich grazing tracts of the vales of Berkeley and of Gloucester 
produce butter. A feature of the county is its apple and pear or- 
chards. chiefly for the manufacture of cider and Perry, which are 
attached to every farm. The Cotswold district is comparatively 
barren except in the valleys (though beech woods cover much of 
the scarp face), but it has been famous since the 15th century for 
the breed of sheep named after it. Oats and barley are the chief 
crops. 

In  1953 the National trust owned 2,853 ac. including Roman re- 
mains and historic buildings, and protected 211 ac. in the county. 
The Severn Wildfowl trust has its headquarters on an area of land 
reclaimed from the river and known as the New Grounds on the 
left bank of the Severn near Slimbridge. 

The most important industrial centre 07 the county is Bristol. 
As a port and with an extensive trade with the West Indies, such 
industries as the manufacture of tobacco, cocoa and chocolate, 
sugar refining and soap have become important. The leading in- 
dustry, however, is engineering with aircraft manufacture pre- 
dominating. There are also iron foundries, chemical works, ship- 
building yards, breweries, glass, earthenware and furniture fac- 
tories and a long-established plastics factory. The district around 
Stroud is famous for the manufacture of the woollen cloth known 
as broadcloth, and hardware is also made in this neighbourhood. 
Gloucester manufactures railway cars. freight cars, agricultural 
implements, prefabricated houses, matches, aircraft and aircraft 
components. There are a number of smaller industries in the 
Cheltenham area. In  other scattered parts of the county, gloves 
and silk manufactures and engineering are carried on. At Lydney 
tinplate and plywood are produced and at Coleford is a large fac- 
tory for extracting fruit juice. Coal is mined in the Forest of Dean 
and the Bristol coal fields, limestone and freestone are quarried 
in the Cotswolds, bricks and tiles manufactured from the Lias 
clays. In  the southern part of the county strontium is found. 

There are a number of important public schools and colleges, 
and Bristol is the seat of a university. 

The Thames and Severn canal starts from the Thames a t  Lech- 
lade, but the section between Stroud and the Thames has been 
abandoned and the remainder is seldom used. I t  rises to a sum- 
mit level in the tunnel (23 mi. long) through the Cotswolds a t  
Sapperton and is continued from Wallbridge (Stroud) by the 
Stroudwater canal. The Gloucester and Berkeley ship canal (16 
mi.) connects the port of Gloucester with its outport of Sharpness 
on Severn. I t  is also connected, via Worcester and Stourport, with 



GLOVE-GLOVE MANUFACTURE 

with Zoves. In  the northern ciuntries the general use of gloves while performing 
would be more natural than in the south, and it is not without GLOVE MANUFACTURE. Modern gloves fall naturally 
significance that the most common mediaeval Latin word for into two main groups: (1) leather gloves; (2) fabric and knitted 
glove (guantus or zoantus, Mod. Fr. gant) is of Teutonic origin gloves. The character of a leather glove depends partly upon the 
( 0  H.G. want). Among the Germans and Scandinavians, in the type of skin used, but more particularly upon the Processes by 
8th and 9th centuries, the use of gloves, fingerless at  first, would which the leather is produced. 
seem to have been but universal; and in the case of kings, prel- Glove Skins.-A large variety of skins are used by the trade; 
ates and nobles they were often elaborately embroidered and but the humble sheep supplies the bulk of the raw material. 
bejewelled. This was more particularly the case with the gloves Apart from sheepskin, the principal skins used for grain (or 
which formed part of the pontifical vestments. In  war and in the glace') glove leathers ( i .e . ,  those finished on the hair side of the 
chase gloves of leather, or with the backs armoured with articu- skin) are kid, goat (chevrette) and lamb. French "national" 
lated iron plates, were early worn; yet in the Bayeux tapestry skins from milk-fed kids are used extensively for ladies' high 
the warriors on either side fight ungloved. So far as the recci-ds grade gloves; Tuscany, French "regord" and Kasan (Russia) 
go, there is no evidence to prove that gloves were in general use in lambskins are of high repute. In  the grain group, also, the genuine 
England until the 13th century. I t  was in this century that ladies Cape or South African hairy sheep furnish a strong, pliant leather 
beganto wear gloves as ornaments; they were of linen and some- for men's gloves. Many so-called "Capes," however, are made 

the Midland canal system. The railway runs 4.33 mi. through times reached to the elbow. I t  was, however, not till the 16th cen- 
the Severn tunnel to Wales from Redwick. j mi. northeast of tury that Queen Elizabeth set the fashion for wearing them richly 
Avonmouth. At Staverton, midway between Gloucester and embroidered and jewelled. 
Cheltenham. is the Gloucester and Cheltenham municipal airport Symbolical  Uses.-Of the symbolical uses of the glove one of 
for civil aviation. the most widespread during the middle ages was the practice of 

P o p u l a t i o n  a n d  Administration.- The area of the adminis- tendering a folded glove as a gage for waging one's law. The origin 
trative county with boroughs is 1,2j8 sq.mi. and the population of this custom is probably not far to seek. The promise t o  fulfil 

(19j1) was 939,433 Population movements caused by World a judgment of a court of law, a promise secured by the delivery 
War I1 raised the population of the county by 7 %  between Sept, of a wed or gage, is one of the oldest of all enforceable contracts. 

This gage was originally a chattel 
of value, which had to be de- 
posited a t  once by the defendant 
as security into his adversary's 
hand; and that the glove became 
the formal symbol of such de- 
posit is doubtless due to  its being 
the most convenient loose object 
for the purpose. 

Associated with this custom 
was the use of the glove in the 
wager of battle. The glove here 

1939 and Feb. 1941. Gloucestershire contains 29 hundreds; is di- 
vided into four parliamentary divisions; contains two cities and 
county boroughs, Bristol and Gloucester; two municipal boroughs, 
Cheltenham and Tewkesbury; six urban districts. Cirencester, 
Charlton Kings, Nailsworth, Stroud, Kingwood and Mangotsfield; 
15 rural districts and 296 rural parishes. There are several ancient 
market towns. Gloucestershire is principally in the diocese of 
Gloucester. but part is in that of Bristol and small parts in those 
of lf70rcester and Oxford. I t  has three courts of quarter sessions, 
city. county (both held at  the Shire hall, Gloucester) and Te~vkes- 
bury borough, and there are z j petty sessional divisions. For as- 
size purposes Gloucester is in the Oxford circuit. 

Gloucestershire was represented in parliament in 1290 and re- F n o m  PLANCHB, s z C ~ C L O P A E D I A  OF COSTUME3. 
was thrown down by the de- 

turned two members. Bristol and Gloucester acquired representa- LEFT, A GLOVE OF MARY Q U E E N  OF fendant in Open as security 
tion in 1295. Cirencester in I j j z  and Tenkesbury in 1620 In SCOTS, 1 5 4 2- 1 5 8 7 .  R I G H T .  GLOVES that he would defend his cause 
Ig32 the county returned four members in tx~o  divisions; Bristol, O F  W'LLlAM OF W Y K E H A M ,  B I S H O P  in arms; the accuser by picking 

O F  WINCHESTER. 1 3 6 7 - 1 4 0 4  
Gloucester Cirencester. Stroud and Tewkesbury returned two it up accepted the challenge. This 

members lath, and Cheltenham returned one member. ~h~ act form is still prescribed for the challenge of the king's champion 

of 1868 reduced the representation of Cirencester and TeTx,-kesbury at the of sovereigns, and was actually followed 

to one member each. By the act of 1918 the county \%as divided at that of George IV. (see CH*~plOx) '  
into four divisions; viz.. those of Cirencester and Tewkesbury, The use of the glove as a pledge of fulfilment is exemplified also 
the Forest of Dean, Stroud, and Thornbury divisions, each return- the not infrequent practice of enfeofing vassals by investing 

ing one member. By the 1949 act the county was redivided Into them with the glove; similarly the emperors symbolized by the 

Cirencester and Tewkesbury. Gloucestershire West. Stroud and 
bestowal of a glove the concession of the right to found a town 

Thornbury. and Gloucestershire South. each returning one mem- 
or to establish markets, mints and the like. Conversely, fiefs were 
held by the render of presenting gloves to  the sovereign. The 

her' Brlstol returns six members' and G1oucester most notable instance in England, however) is the grand serjeanty 
one each. of finding for the king a glove for his right hand on coronation 

BIBIIOGRAPHY.-J. C. COX, Gloucestershire, 8th ed , rev. by H. Strat- day, and supporting his right arm as long as he holds the sceptre. 
ton Dabis (London, New York, 1949) ; Gordon E. Paqne, A Physzcal, 
So~za l  and Econowlic Survey and Plan of Gloucestershzre (Gloucester, are liturgical ornaments peculiar to the 
1946), T. A. Ryder, Gloucestershzre through the Ages (Worcester, Western Church and proper only to  the pope, the cardinals and 
1950) ; E. J. Burro\v, Anczent Encanzp~~zertts and Ca??zPs o f  Gloz~cester- bishops, though the right to wear them is often granted by the 
shire, 2nd ed (Cheltenham, London, 1924) ; J .  D. Robertson, Glossary Holy See to abbots, cathedral dignitaries and other prelates. 
of  Dialect and Archaic JYovds o f  Gloucester (London. 1890) ; R H. A ~ ~ ~ ~ , - J ~ ~ ~  to the present use the gloves are of silk and of the 
Kinvig, "The Historical Geography of the West County Woollcn In- 
dustry," GeogYaplzical Teacher, vol viii (Manchester, 1916) ; Trans- liturgical colour of the day, the edge of the opening ornamented 
actzolzs oj the Bristol and Gloucestershive Archaeological Society (Glou- with a narrow band of embroidery or the like, and the middle of 
cester, 1876). the back with a cross. They may be worn only a t  the celebration 
GLOVE, a covering for the hand, commonly with a separate of mass (except masses for  the dead) and only until the ablution 

sheath for each finger. before the canon of the mass. 

The use of gloves is of high antiquity, and apparently was During the middle ages the occasions on which pontifical gloves 
known even to the pre-historic cave dwellers. In Homer LaErtes Were R70rn Were not SO carefully defined as now, the use varying in 
is described as wearing gloves in his garden. Herodotus tells how different churches. Nor were the liturgical colours prescribed. 
Leotychides filled a glove with money received as a bribe, and Liturgical gloves have not been worn by Anglican bishops since 
Xenophon records that the Persians wore fur  gloves having sep- the Reformation, though they are occasionally represented as 
arate sheaths for the fingers. Among the Romans also there are wearing them on their effigies. 
occasional references to the use of gloves. Varro remarks that Gloves made of thin indiarubber or of white cotton, which may 
olives gathered with the bare fingers are better than those gathered be thoroughly and easily sterilized, are worn by many surgeons 

' ' 



GLOVE MAP 
from Spanish, oriental or domestic sheepskins. Pigskin and colt- 
skin are used for gloves to some extent in America, and dogskins 
are occasionally made into glove leather. 

For velvet finished gloves. reindeer and buckskins yield the 
finest leathers. but they are expensive. The diminutive North 
African gazelle (a tiny creature, so small that three skins barely 
suffice for a single pair of gloves), the Arabian (or Mocha) sheep, 
and Sudanese sheep also furnish capital leather for velvet finishes. 
Suede leathers ( i . e . ,  those finished on the flesh side of the skin) 
are produced from kid, lamb and sheepskins. Sheepskins, again, 
furnish most of the raw material for so-called "chamois," or 
washleather gloves, and also for what in the trade are called 
"doeskins." 

Many glove manufacturers dress and dye skins for their own 
use; others purchase glove leather ready dressed. The skins are 
first partly cleansed in tanks or pits filled with water. They are 
then de-haired, the flesh side of the skins being painted with a 
solution of slaked lime and sodium sulphide or lime and red 
arsenic, which loosens the hair or wool and facilitates its removal 
by hand or machine. Any flesh adhering to the skin is next re- 
moved by "beaming" or "fleshing." Beaming is a hand operation, 
the skin being laid across a sloping beam let into the floor and the 
operative shaving away the flesh with a beaming knife. In the 
fleshing machine, which performs the same operation, the knives 
are mounted spirally upon a revolving cylinder, under which the 
skins are passed as through a mangle. The cleansed skins are 
steeped for some weeks in pits or vats containing a solution of 
slaked lime to loosen the sweatglands and hair cells and to re- 
move grease, dirt, etc. Liming also makes the skins plumper. 
More washing follows, and the hides are then placed in a "puer" 
(or "bate") consisting either of a solution of dog manure, or a 
chemical solution of pancreatic extracts in combination with 
ammonium salts. "Drenching" is the next stage, wherein the 
raw material of the glove is immersed in vats containing a fer- 
menting infusion of flour, pea-meal or bran, in which the skins 
swell or "rise" still more. Alternatively skins are pickled in a 
weak solution of sulphuric acid and salt. "Puering" and "drench- 
ing" or "pickling" complete the reduction of the hides to a soft, 
porous, pulpy, gelatinous condition which facilitates the entry 
of the dressing ingredients into the fibres of the skins. Further 
rinsings and cleansings follow, and the skins are then gently 
scraped with a scudding knife to remove the last vestige of hair 
or scum. 

Dressing.-Dressing proper follows. There are several proc- 
esses which may be adopted, according to the type of leather re- 
quired and the practice of the factory. Different factories use 
different methods to produce the same kind of leather. 

The "tawing" method, or white dressing, is very commonly 
used. A typical tawing mixture consists of 4 parts alum, 2 parts 
salt, I part egg-yolk and 5 parts flour. Sometimes a little vege- 
table oil is added. The mixture is dissolved in water (about 12 

lb. to 2 gal.) and is applied by means of a drum-tumbler-a 
vessel shaped like a drum, the inner sides of which are fitted with 
pegs. The drum rotates on its own axis, and the pegs knead the 
mixture into the skins. Subsequently the skins are "stoved," or 
dried in heated chambers and emerge in the "crust" stage, re- 
sembling a piece of damp washleather which has dried hard in 
the sun. They are softened by "staking," a process in which the 
hides are drawn (flesh side downwards) over a blunt metal tool, 
fixed to a short stake or post set in the floor. Machine staking is 
now much used, especially for strong skins. The skins are later 
pared to an even thickness and usually stored for Iong periods 
before dyeing. Colour is applied either by brushing the dye on 
the outer surface of the leather, or by immersion in a drum 
tumbler. Vegetable or bark dyes are much used; but aniline and 
coal tar colours are suitable. 

The foregoing process is much used for dressing glack leathers, 
such as kid, lamb, nappa (a  German term used to distinguish a 
drum-dyed article from a brush-dyed), and many so-called 
"Capes." Clack  or grain leathers are finished by polishing the 
grain side with a lamb's wool pad, a glass slicker or a revolving 
felt wheel. Suede (named after Sweden, the country of its 

origin) is tanned by  an alum and salt process, but i t  is finished 
by buffing the flesh surface on an emery wheel. Real "mochas" 
are dressed with lactic acid, alum and egg yolk; but the grain is 
first frized (raised with a frizing knife) and the grain side finished 
by buffing with emery and pumice. 

Bark tanning (in which oak, chestnut, gambier, sumach and 
other barks are used) is adopted for leathers like genuine "Cape," 
goat, colt, pig and similar heavyweight skins. 

An oil tannage is used to produce so-called "chamois" leather 
and washleather. For these, "fleshers" (the flesh section of the 
split sheepskins) are dressed with cod oil in a "stocking" machine, 
which pummels the oil into the leather. The process is sometimes 
termed "samming," and it involves repeated applications of oil, 
each dressing being followed by stove drying. Reindeer and 
buckskins are often oil-dressed, as are some "degrainsn-leather 
with the grain "frized" or shaved off. These are then dyed as re- 
quired. White washable leather is tanned by drumming skins in 
a solution of sodium carbonate and formaldehyde. later treating 
them with an emolient of egg yolk and neat's-foot or olive oil. 
Much progress has been made since 1920 with chrome dressing, 
and an entirely new7 range of coloured washable gloves is available 
in consequence. This process is much used for washable grain 
leathers, particularly in America; but velvet finished, especially 
"degrains" made from frized gazelle or Cape. Spanish and Suda- 
nese sheep are successfully treated in this nay.  The tannage is 
effected by drumming in a solution of chrome salts, after which 
the skins are treated with an oil emulsion. "Doeskins" are usu- 
ally oil-dressed sheepskins or lambskins dyed with a liquid clay 
dye. In America, they are dressed by the formaldehyde process. 
Gazelle, antelope and the various deerskins are often "degrained" 
(or frized) and dressed with a velvet finish. Sometimes the 
white tannage is used and sometimes the formaldehyde or chrome 
process. 

Glove-cutting.-Glove-cutting is a twofold operation. The 
cutters first stretch and manipulate the skins, and then cut them 
into oblong "tranks" of leather. Several tranks are placed to- 
gether in a punching press fitted with a "calibre" (knives shaped 
like a double thumbless hand) and the shaped glove is punched 
out a t  one operation. "Fourchettes" (pieces for the sides of the 
fingers) and thumb pieces are punched out separately 

The work of sewing is principally a cottage industry. Hand 
sewing is preferred for the highest class of work; but machine 
sewing is general Three special types of stitch are used:-(I) 
"round seam" (for light-weight gloves), in which the edges of 
the leather are brought together, back to back, and each stitch 
goes through the leather, and over the edge; ( 2 )  "prix-seam" 
(for heavyneight gloves), in which the edges are brought to- 
gether and the stitching goes through and through, parallel to  the 
edge; and (3) "pique," in which one edge is lapped over the 
other, and the stitches sewn through. When sewn, the gloves are 
dressed on heated metal "hands" and ironed and polished ready 
for boxing. 

Fur gloves are made in much the same way, except that the fur  
is cut by hand. 

The annual production of leather gloves fluctuates consider- 
ably; fashion and the severity of minter weather have an impor- 
tant bearing on demand. 

The principal centres of manufacture are France, the United 
States. Italy. Germany, Czechoslovakia, England, Belgium, Luxem- 
burg and Canada. 

The French industry dates from the 11th century. I t  is carried 
on at  Grenohle. Millau. St. Junien and Niort, and there are large 
dressing yards at  Annonay in the Ardeche. Though France is 
the largest glove manufacturing country in the world, no figures 
of the annual production are available. 

The output i$ chiefly in kids. lambs and lightweight suedes and 
washables. 

The glove industry of the United States dates from 1760, when 
Sir William Johnson introduced a colony of Scottish glovers from 
Perth. These founded the town of Gloversville, Fulton county, 
N.Y., the chief seat of the industry. 

Czechoslovakia manufactured mainly kid, nappa and chamois 
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gloves. Prague became the chief centre. and Kaadan (or Caadan) 
famous for cheap washables. 

The German industry developed chiefly in Bavaria. Munich be- 
ing the principal centre; and factories were established in Berlin. 

The chief Italian glove tomn is Naples (where cheap kid and 
lamb gloves are made) ; Milan, Turin and Genoa are smaller 
centres producing better quality gloves. 

The British leather glove industry is centred mainly a t  Worces- 
ter and Yeovil; but it  is carried on in many scattered hamlets 
in the west country and in Oxfordshire. Large quantities of lined 
and heavpaeight gloves are made. 

Fabric Gloves.-Fabric gloves are of two kinds: ( I )  gloves 
cut from knitted cotton or silk fabric; and (2) knitted woolen 
gloves or "Ringwoods." The fabric for the former is knitted on 
warp-knitting machines of the Atlas or Milanese type, bleached 
or dyed and sometimes finished to simulate suede or washable or 
any other velvet-finished leather by treatment on an emery or 
other buffing wheel, or by teazles. 

The fabric glove is cut out and sewn much in the same way as a 
leather glove. These gloves are made in Germany, in France at  
Paris and Lyons and in the English glove centres. Superfine silk 
gloves are made in New Jersey, U.S. 

Woolen gloves are made in hosiery mills. The seamless type 
is produced, partly on circular knitting machines (wrist and hand) 
and partly on flat hand-operated machines (thumbs and fingers). 
Wrought gloves are usually knitted on straight bar machines, 
which enable various designs to be worked. The gloves are seamed 
on a cup-seaming machine. Leicester, Nottingham and the Scot- 
tish border towns are the main centres of manufacture. 

BIBLIOGRAPHY.-W. Hull, History o f  the Glove Trade (1834) ; 
S .  W. Beck, Gloves, th f i r  Annals and Asrociations (1883) ; Cote, 
L'lndustrie gantibre ci Grenoble (1903) ; Pflueer, Die Lederhandschuh 
Zndustrie Deutschlands (Heidelberg, 1908) ; Willard M. Smith, Gloves, 
Past and Present (1918) ; B.  E. Ellis, Gloves and tlze Glove Trade 
(1921) ; Daniel Hays Co., A Manual of Retail Glove Selling (1926). 

(B. E. E.; X.) 
GLOVER, RICHARD (1  712-1 785), English poet, son of 

Richard Glover, a Hamburg merchant, was born in London and 
educated at  Cheam in Surrey. I n  1737 he published an epic poem 
in praise of liberty. Leonidas, which was thought to have a special 
reference to the politics of the time; and being warmly commended 
by the prince of Wales and his court, it soon passed through sev- 
eral editions. In  1761 he entered parliament as member for Wey- 
mouth. H e  died on Nov. 25, 1785. 

Glover was one of the reputed authors of Jzcnius; but his claims 
--which were advocated in an Inquiry  concerning the  az~tlzor of 
t he  Let ters  of Junius (1815), by R.  Duppa-rest on very slight 
grounds. His other works include London (1739), a poem; 
Hosier's Ghost  (1739). a ballad directed against the Spaniards; 
Atlzenaid (1 787), an epic; and his diary, Memoirs . . . fro~iz 1742 
t o  1757 (1813). 

GLOVERSVILLE, a city of Fulton county about 45 mi. 
X.W. of Albany, in eastern New York, U.S., forms with adjoining 
Johnstown a small metropolitan centre in the industrialized Mo- 
hawk valley. The cities are adjacent to the Adirondack State 
park; forest land covers over 60% of the county and there are 
many lakes and streams in the immediate vicinity. Small dairy 
farms are the principal form of agriculture. 

Glovemaking and the tanning of leather, which were still the 
most important industries of the region in the second half of the 
20th century, began in the colonial period. After 1800, wide- 
ranging peddlers from Gloversville exchanged tinware for dzer- 
skins with the settlers in the Mohawk valley. The greater supply 
of skins, the large amount of tannin available and the abundant 
water supply accelerated the expansion o i  the industries. By 1900 
the region made 80% of the gloves manufactured in the United 
States. The factories were usually small, and the workers were 
often of English or German origin. 

Located within 10 mi. of the New York State Barge canal, the 
New York State thruway and the New York Central railroad, 
Gloversville became a wholesale and retail distribution centre. I t  
was called Stump City until 1828. Incorporated as a village in 
1851, it  became a city in 1890. For comparative population figures 

of both cities see table in NEW YORK: Popzllation. (H. S. PR.) 
GLOWWORM, a name chiefly applied to larviform, light- 

giving females of certain species of beetles of the families Lampyr- 
idae. Phengodidae and Drilidae. The best-known glowworm is 
the female of Lampyris noctiluca (fam. Lampyridae), a wide- 
spread European and Siberian insect, whose ability to emit a 
greenish-white light has been familiar for centuries. The light 
given out by the mingless female is believed to attract the flying 
male, ahose light organs are rudimentary. Microphotus angustus 
is a similar Korth American species. Many species of Lampyr- 
idae are knonn in which both sexes are luminous and winged; 
these are generally known as "fireflies" (q.v.). 

The most remarkable glowworm is the female of a South 
American species of Phrixothrix (fam. Drilidae), which emits both 
red and greenish-yellow light, either simultaneously or independ- 
ently; the red light emanates from the head, the green from a 
series of luminescent organs along the sides of the abdomen. The 
luminous larva of a Yew Zealand crane fly, Bobitophila luminosa 
(fam. Tipulidae, order Diptera) is knonn as glowworm. Certain 
luminous centipedes (fam. Geophilidae) are sometimes mistaken 
for glowworms. 

See BEETLE. (R. L. WL.) 
GLOXINIA. the common name for a plant botanically clas- 

sified as ~ i n n i n ~ i a  speciosa, be- 
longs to the Gesneriaceae (9.v.) 
family and is a native of Brazil. 
The plants grow eight to ten 
inches in height and produce large 
tubular flowers surrounded by at- 
tractive foliage of a soft, velvety 
texture. The blooms of this well- 
known plant are characterized by 
the richness and variety of col- 
ouring, which ranges through all 
shades of blue and purple, pink 
and crimson and white. After 
blooming they need a rest period. 
The preferred method of propa- 

H Y B R ID  GLOXINIAS gation is by seed but choice vari- 
eties can be increased by cuttings 

of medium-sized leaves with a small portion of the stem attached. 
(R. T. V. T.) 

GLOZEL, a hamlet in France, about 1 2 4  mi. southeast of 
Vichy, de'partentent of Allier. On March I, 1924, the son of 
a local farmer named Fradin discovered the remains of a glass 
furnace of some antiquity of a type not uncommon in that region. 
In April 192j Dr. Morlet, in consulting practice at  Vichy, got 
into touch with Fradin, whose excavations continued. These 
included three bricks engraved before baking with alphabetic form 
signs, and the complete apparatus of a glass manufactory. Details 
were published by Dr. Morlet and Fradin. By 1926 twenty-one 
inscribed tablets had been found. Kine further tablets with new 
characters were found. In August 1926 M. Salomon Reinach, the 
distinguished scholar, visited Glozel and gave the weight of his 
authority in support of the authenticity of the objects thus dis- 
covered. 

The attention of the learned world was drawn to Glozel by 
a letter from M. Reinach published in the London Times .  H e  
pointed out that the discoveries included objects akin to the 
Neolithic cultures of the Aegean, one of them being an idol in 
the shape of a violin, inscriptions closely related to those found 
in 1894 in an early Portuguese dolman and numerous engravings 
of animals on pebbles, in a degenerate Magdalenian style. Ob- 
viously, the most surprising objects were the inscribed clay tab- 
lets. If genuine and if datable to a remote period, many theories 
of the origin of the alphabet would need revision and the whole 
question of the content and scope of Neolithic civilization would 
have to be considered. I t  is the peculiar virtue of archaeology 
that it offers us from time to time discoveries which produce a 
revolution of hypotheses based on earlier, less accurate, less ample, 
data. Every science, too, demands periodic revision of its funda- 
mental hypotheses. I t  is necessary, therefore, that discoveries 
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of this nature should be completely free from doubt in order 
that their value as keys to accurate knowledge may be utilised. 

The authenticity of these discoveries was criticised by the 
Abbe Breuil in Anthropologie xxxvi. 1926, pp. 543-5 58. Reinach 
contributed an article to The Antiquary's Journal supporting his 
views. In  June, 1927, Mr. 0 .  G. S. Crawford, the editor of An- 
tiquity published an article in which, profiting by a visit to Glozel, 
he concluded that the majority of the objects were certainly 
forgeries. Some there were which, in his opinion, were genuine 
antiquities though not prehistoric and his emphatic opinion is that 
the inscriptions, engravings and the majority of the other finds 
are forgeries and that those who believe in their authenticity 
have been the victims of a hoax (Antiquity March and June, 
1927). In  September 1927 the International Institute of Anthro- 
pology at  its meeting in Amsterdam appointed a Commission to 
visit Glozel to examine the site and the objects found therein and 
to pronounce their opinion upon the authenticity of the discoveries. 

By this time the French government had taken official action 
to recognize the site as one of scientific importance meriting the 
protection of the law. The Commission consisted of eight mem- 
bers from Spain, Fracze, Alsace, Great Britain, Belgium, Su7itzer- 
land and Czecho Slovakia, one of whom was unable to take 
part in its investigations and deliberations. In  November 1927 
the Commission visited Glozel, examined and tested the site and 
the objects already found and reported unanimously the antiquity 
of the material discovered at Glozel had not been proved. I t  
was admitted that authentic material of an early date may have 
been introduced by natural methods. In a series of articles in the 
Mercure de France Dr. Morlet maintained the authenticity of the 
discoveries, hotly repudiated the suggestion that the scientific 
world had been hoaxed, and vigorously criticized the methods and 
findings of the Commission. A remarkable degree of acrimony 
characterizes the controversy which has arisen and reference 
to the Law Courts has been made. 

See Revue Anthropologique, Supplement No. 1-12, 1927. 

GLUCINUM, an alternative name for the metal beryllium 
(9.v.). When L. N. Vauquelin in 1798 published in the Annales 
de chimie an account of a new earth obtained by him from beryl 
he refrained from giving the substance a name, but in a note 
to his paper the editors suggested glucine, from yAv~hs,  sweet, 
in reference to the alleged taste of its salts, whence the name 
glucinum or glucinium (symbol G1. or sometimes G). 

GLUCK, CHRISTOPH WILLIBALD (1714-1 7871, 
operatic composer, German by birth, French by his place in art, 
was born at  Weidenwang, near Neumarkt, in the upper Palati- 
nate, on July 2, 1714. His .father was gamekeeper to Prince 
Lobkowitz; and from his 12th to his 18th year he received a 
good general education, including music lessons, a t  the Jesuit 
school of Kommatan, near Prince Lobkowitz's estate in Bo- 
hemia. At the age of 18 he went to  Prague, where he studied 
under Czernohorsky, and maintained himself by hand-to-mouth 
musical jobs, sometimes at  village fairs and dances. Prince Lob- 
kowitz introduced him to the best families of the Auctrian no- 
bility; and when in 1736 he proceeded to Vienna he was hos- 
pitably received at  his protector's palace. Here he met Prince 
Melzi, an ardent lover of music, whom he accompanied to 
Milan, continuing his education under Giovanni Battista San 
Martini (or Sammartini), a great musical historian and contra- 
puntist, whose a1 fresco style of chamber-music was an impor- 
tant if unconscious step towards the dramatic orchestration of 
the future. Gluck soon becomes a fluent writer, producing nine 
operas a t  various Italian theatres between 1741 and 1745. Un- 
important as they are in the light of his niature art, they were 
so well received that in 17qj he was invited to London to com- 
pose for the Haymarket, where he produced La Caduta dei 
giganti and followed it by a revised version of an earlier opera. 
He also appeared in London as a performer on the musical glasses 
(see HARMONICA). 

The poor success of his. two operas, as well as that of a 
pasticcio entitled Piramo e Tisbe, shortened his London visit. 
But his stay in England was not without important consequences 
for  his future. Gluck a t  this time was rather less than an ordi- 

nary producer of Italian opera. Handel said that Gluck "knows 
no more counterpoint than my cook," which was probably true, 
seeing that that cook was an excellent bass singer who performed 
in many of Handel's own operas. Musical cookery demands 
more counterpoint than Gluck ever mastered; and, if Gluck did 
not as yet see any connection between counterpoint and drama, 
he learnt much from the surprising discovery that arias which 
in their original setting had been much applauded lost all effect 
when adapted to new words in the pasticcio. Handel's criticism 
was by no means irrelevant. The use of counterpoint is inde- 
pendent of contrapuntal display; its real and final cause is a 
certain depth of harmonic expression which Gluck attained only 
in his most inspired moments, and for want of which many of 
his subtle details are dangerously like oversights. And in later 
years his own mature view of the importance of harmony, which 
he upheld in long arguments with GrCtry, who believed only in 
melody, shows that he knew that the dramatic expression of 
music must strike below the surface. At this early period he was 
simply producing operas on Handel's, or rather Hasse's lines 
without a sign of mastery. Yet the failure of his pasticcio is 
profoundly significant, since it shows that already the effect of his 
music depended upon its characteristic treatment of dramatic 
situations. This characterizing power was as yet only thus in- 
directly evident, and the art of music needed all the new re- 
sources of the rising sonata-forms (9.v.) before i t  could break 
through its architectural and decorative restraints and enter into 
dramatic regions a t  all. 

The chamber music of Sammartini had already indicated to  
Gluck a style incompatible with the older art, and a short trip 
to Paris brought him into contact with the classic traditions and 
the declamatory style of the French opera-things which an in- 
telligent prophet might have foreseen to be of immense impor- 
tance to a pupil of Sammartini. Little change, however, is to 
be found in the works produced by Gluck with varying success 
during the 15 years after his return from England. His  first 
opera written for Vienna, La Semiramide riconosciuta, is again 
a fashionable opera seria, and little more can be said of Tele- 
macco, although 30 years later Gluck was able to  use most of its 
overture and an energetic duet in one of his greatest works, 
Armzde, and to adapt another number to the sublime purposes of 
a still greater work, Iphigknie e n  Tauride. 

Gluck settled permanently at  Vienna in 17 56, having two years 
previously been appoin-ted court chapel-master, with a salary of 
2,000 florins, by the empress Maria Theresa. H e  had already 
received the order of knighthood from the pope after the suc- 
cess of two of his works in Rome. During the long interval from 
1756 to 1762 Gluck seems to have been meditating his plans 
for the reform of the opera, producing little more than the ballet 
Don Giovanni and some French airs nouveaux with pianoforte. 
Several later pieces d'occasion, such as I1 Trinofo di  Clelia 
(1763), are still written in the old manner. But already in 1762 
Orfeo ed Euridice had revolutionized the whole ar t  of music. 
Gluck had for the first time deserted Metastasio for Raniero 
Calzabigi, who, as Vernon Lee suggests, was in all probability 
the immediate cause of the formation of Gluck's new ideas. 
He was a hot-headed dramatic theorist with a violent dislike for 
Metastasio, who had hitherto dominated the whole sphere of 
operatic libretto. Calzabigi reduced the operatic scheme from a 
complicated plot designed for working in three arias in each act 
for each of seven expensive singers, to the simplest possible means 
of expressing and concentrating the obvious emotions aroused by 
a classical myth. 

In  Orfeo there are only three characters besides the chorus. 
The chorus itself has to play a different part in each scene; 
human mourners in the first act;  Furies in the first part of the 
second act, Elysian shades in the second part, and a rejoicing 
human crowd when, as in Monteverde's pioneer work of 150 
years earlier, the pathos of the story becomes intolerable to the 
poet, the composer, and the audience, so that Eurydice has t o  
be galvanized back into life and received with Orpheus and the 
thaumaturgic Amor by a triumphant chorus and a long series 
of ballets. For the rest, the pathos of the music is among the 





tially dramatic composer before Mozart, except the miraculous 
and untimely born Purcell. 

To begin with, he could invent sublime melodies; and his 
power of producing great musical effects by the simplest means 
was nothing short of Handelian. &loreover, if Haydn is the 
father of modern orchestration, the writer of the preface to 
Alreste is its godfather. He was by no means the first to use 
the timbre of instruments with a sense of emotional effect, for 
Bach and Handel well knew how to give a whole aria or whole 
chorus an appropriate tone by means of a definite scheme of 
instrumentation. But it is just such definite schemes that im- 
peded the progress of music-drama. Gluck did not treat instru- 
ments as part of a decorative design, any more than he so treated 
musical forms. His instrumentation changes with every shade 
of feeling in the dramatic situation. Strings, oboes and flutes 
were an ordinary accompaniment for an aria; nor was there 
anything unusual in making the wind instruments play in unison 
with the strings for the first part of the aria, and writing a 
passage for one or more of them in the middle section. But it  
was an unheard-of thing to make this passage consist of isolated 
long appoggiaturas once every two bars in rising sequence on the 
first oboe, answered by deep pizzicato bass notes, while Aga- 
memnon in despair cries: "J'entends retentir dans mon sein le 
cri plaintif de la nature." Gluck is a master of tragic irony and 
subconscious confession. When, for instance, in Zphige'nie en 
Tauride, Orestes gasps "Le calme rentre dans mon coeur," the agi- 
tated rhythms of the strings belie him. Again, the power of 
orchestral climax shown in the oracle scene in Alceste was a 
thing inconceivable in older music and on that plane of abso- 
lute masterpieces that no later music can supersede. I ts  influence 
in Rlozart's Idonteneo is obvious at  a first glance. 

The capacity for broad melody always implies a true sense 
of form, mhether that be developed by skill or not; and Gluck's 
form is inspired not merely by melody but by a magnificent sense 
of free phrase-rhythm, worthy of the mature sonata-style of 
1CIozart. And his power in persistent quantitative rhythms is 
Wagnerian. Hence he had plenty of resource for replacing by 
better things the civilization he destroyed. Moreover he, in con- 
sultation with his librettist, achieved great skill in holding to- 
gether entire scenes, or even entire acts, by dramatically ap- 
posite repetitions of short arias and choruses. And thus in large 
portions of his finest works the music, in spite of frequent full 
closes, seems to move pard passzt with the drama in a manner 
which for naturalness and continuity is surpassed only by the 
finales of Mozart and the entire operas of JVagner. This con- 
tinuity is most impressive in both scenes of the second act of 
Orfeo. The damage done to the key-system of these perfectly 
unified scenes by the Parisian transposition of Orpheus's part is, 
as previously noted, dreadful, but easily remedied by transposing 
Orpheus's part back again; and in a suitable compromise between 
the two versions Orfeo remains Gluck's most perfect and inspired 
work. The emotional power of the music is such that the ruin 
of the story By a happy ending is a real relief from tension: it 
is like the gesture of Shakespeare's last works. where we know 
all about the tragic issues and may as well dismiss them with 
fairy-tales. &loreover, Gluck's genius was of that high order 
which is as great in happiness as in grief. He failed only in the 
business capacities of artistic technique; and there is less busi- 
ness in Or,fco than in any other music-drama. I t  was Gluck's 
first great inspiration, and his theories had not had time to be- 
come doctrinaire, though Calzabigi was disposed to magnify his 
office. 

Alceste contains Gluck's grandest music and is also very free 
from weak pages; but in its original Italian version the third act 
had no adequate climax. a defect wholly inadmissible in Paris, 
where, after continual retouchings a part for Hercules was. in 
Gluck's absence, added by Gossec; and three pages of Gluck's 
music. dealing with the supreme crisis where Alceste is rescued 
from Hades (either by .4pollo or by Hercules) were no longer 
required in perforillance and have been lost. The Italian version 
cannot help us to restore this passage. in which Gluck's music 
now stops short just where we realize the full height of his 

power. The stiffness of Gossec's rhythm reveals the immense 
distance Gluck had traveiled from all contemporaries as well as  
from the old ways; and the comparison between the Italian and 
French Alceste measures the pace of Gluck's development be- 
tween 1767 and 17; j. I t  would have been far easier for  Gluck 
to write a new opera if he had not been so justly attached to 
his second Italian masterpiece. So radical are the differences 
that in retranslating the French libretto into Italian for perform- 
ance with the French music not one line of Calzabigi's original 
text can be retained. 

I n  Iphige'nie en Az~lide and Iphige'nie e n  Tauride, Gluck shows 
signs that the doctrinaire is beginning to gain on the spontaneous 
artist. This. a t  least, is the general impression left in a reflective 
memory, though one indignantly denies it  on renewing acquaint- 
ance with the works in performance. Gluck had not. in Orjeo, 
gone out of his way to avoid rondos, or we should have had no 
"Che far6 senza Euridice." We read with a respectful smile his 
assurance to the bailli Le Blanc du Roullet that "you would not 
believe Armide to be by the same composer" as Alceste. But 
there is no question that Armide is a very great work, full of 
melody, colour and dramatic point; and that Gluck has availed 
himself of every suggestion that his libretto afforded for.orches- 
tral and emotional effects of type almost entirely new to him. 
H e  has been absurdly blamed for his inability to write erotic 
music. The intention of the work is no more erotic than that 
of Tasso's Gierusale~lzrne liberata. Love is a baleful enchant- 
ment, viewed through the eyes of crusading knights. Even so, the 
conflict of passions, where Armide summons the demons of Hate 
to exorcise love from her heart, and her courage fails her as 
soon as they begin, has never, even in Alceste, been treated with 
more dramatic musical power. The work as a whole is unequal, 
partly because Quinault's go-year-old poem had far too much 
action in it  to  suit Gluclr's methods, but it shows, as  does no 
other opera until ;\Iozart's Don Giovanni, a sense of the develop- 
m e ~ t t  of characters, as distinguished from the mere presentation 
of them as fixed types. 

In Ipl~ige'nie en Az~lide and Iphige'lzie en Taz~ride, the very 
subtlety of the finest features reveals a self-consciousness which, 
when inspiration is lacking, becomes mannerism. Moreover, in 
both cases the libretti, though skilfully derived from Racine and 
Corneille, are more complicated than those of Gluck's first mas- 
terpieces; and where inspiration fails, the awkward technique 
has lost its earlier naivetC. Still, these works are immortal, and 
their greatest passages are equal to  anything in Alceste and Orfeo. 
Ipizige'nie en Tauride is indeed, as realized by Gluck, a n  amaz- 
ingly spiritual \T-ork to find its way to the operatic stage and prove 
itself so effective there. TVe must agree with Gluck's contempo- 
raries to call Echo et ~Varcisse a failure. As in Orjeo, the pathetic 
story is ruined by a violent happy ending, but here this artistic 
disaster takes place before the pathos has begun to move us. 
Prettiness was the highest possibility of the subject; and with 
Gluck beauty, without emotional impulses, was less than skin- 
deep The great Pelletan-Damcke e'dition de luxe of Gluck's 
French operas includes this work, gives only the French version 
of Orphe'e, and excludes Paride e Eleiia which was never given 
in P ~ r i s .  A modern full score of Paride e Ele~ta is a desideratum 
to complete the study of Gluck's work with Calzabigi, to  whom 
he owed more than he owed to France. Perhaps this may be 
given in the miniature scores inaugurated in 1927 by that of 
IpliZgc'?tie en Tauride with an excellent preface and critical 
revision by H. Abert (Eulenburg). (D. F. T.) 

GL~CKSBURG,  a town of Germany, in the Prussian prov- 
ince of Schleswig-Holstein, on the Flensburg Fjord, 6 m. T\: E. 
from Flensburg by rail. Pop. (1933) 1,792. I t  is a sea-bathing 
resort. The castle occupies the site of a former Cistercian 
monastery. 

GLUCKSTADT, a town of Germany, in the Prussian prov- 
ince of Schleswig-Holstein, on the right bank of the Elhe, 28 m. 
NIT. of A%ltona, by rail. Pop (1933) 6.839. I t  was founded by 
Christian IV. of Denmark in 1617, fortified in 1620, and soon 
became an important trading centre. In 162 7-28 it  was besieged 
unsuccessfully by the Imperialists under Tilly. In 1814 i t  was 
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blockaded and its fortifications were demolished. In 1830 it was 
made a free port. I t  came into the possession of Prussia wlth the 
rest of Schleswig-Holstein in 1866. 

The inhabitants are chiefly engaged in herring fishery, but have 
suffered frequent losses from inundations. 

GLUCOSE: see CARBOHYDRATES. 
GLUCOSIDES: see GLYCOSIDES, NATURAL. 
GLUE, a valuable agglutinant, consisting of impure gelatin 

and widely used as an adhesive medium for wood, leather, paper 
and similar substances. Glues and gelatins merge into one another 
by imperceptible degrees. The difference is conditioned by the 
degree of purity; the more impure form is termed glue and is 
only used as an adhesive, the purer forms, termed gelatin, have 
other applications, especially in culinary operations and confec- 
tionery. (See GELATIN.) I t  is only necessary t o  state here that 
gelatigenous or glue-forming tissues occur in the bones, skins and 
intestines of all animals, and that by extraction with hot water 
these agglutinating materials are removed, ,and the solution on 
evaporating and cooling yields a jellylike substance-gelatin or 
glue. Glues may be most conveniently classified according to their 
sources : bone glue, skin glue and fish glue; these may be regarded 
as impure forms of bone gelatin, skin gelatin and isinglass. 
Bone Glue.-For the manufacture of glue the bones are sup- 

plied fresh or after having been used for making soups; Indian and 
South American bones are unsuitable, since, by reason of their 
previous treatment with steam, both their fatty and glue-forming 
constituents have been already removed (to a great extent). On 
the average, fresh bones contain about 50% of mineral matter, 
mainly calcium and niagnesium phosphates, about I 2% each of 
moisture and fat,  the remainder being other organic matter. The 
mineral matter reappears in commerce chiefly as artificial manure; 
the fat is employed in the candle, soap and glycerin industries, 
while the other organic matter supplies glue. 

The separation of the fat, or "degreasing of the bones," is 
effected ( I )  by boiling the bones with water in open vessels; 
(2) by treatment with steam under pressure; or (3) by means of 
solvents. The last process is superseding the first two, which give 
a poor return of fat-a valuable consideration-and also involve 
the loss of a certain amount of glue. Many solvents have been 
proposed; the greatest commercial success appears to attend Scot- 
tish shale oil and natural petroleum (Russian or American) boil- 
ing at  about 100" C. The vessels in which the extraction is carried 
out consist of upright cylindrical boilers, provided with manholes 
for charging, a false bottom on which the bones rest; and with 
tmo steam coils-one for heating only, the other for leading in 
live steam. There is a pipe from the top of the vessel leading 
to a condensing plant. The vesels are arranged in batteries. In 
the actual operation the boiler is charged with bones, solvent is 
run in, and the mixture gradually heated by means of the dry coil; 
the spirit distils over, carrying with it  the water present in the 
bones; and aiter a time the extracted fat is run off from discharge 
cocks in the bottom of the extractor. A fresh charge of solvent 
is introduced, and the cycle repeated; this is repeated a third and 
fourth time, after which the bones contain only about o 2 %  of 
fat,  and a little of the solvent, which is removed by blowing in 
live steam under 70 to 80 lb. pressure. The degreased bones are 
now cleansed from all dirt and flesh by rotation in a horizontal 
cylindrical drum covered with stout wire gauze. The attrition 
accompanying this motion suffices to remove the loosely adherent 
matter, which falls through the meshes of the gauze; this meal 
contains a certain amount of glue-forming matter, and is generally 
passed through a finer mesh, the residuum being worked up in 
the glue house, and the flour which passes through being sold as 
a bone meal, or used as a manure. 

The bones, which now contain 5% to 6% of glue-forming nitro- 
gen and about 60% of calcium phosphate, are next treated for glue. 
The most economical process consists in steaming the bones under 
pressure ( I  j lb. to start with, afterward j Ib.) in upright cylin- 
drical boilers fitted with false bottoms. The glue liquors collect 
beneath the ialse bottoms, and when of a strength equal to about 
20% dry glue they are run off to the clarifiers. The first runnings 
contain about 65% to 70% of the total glue; a second steaming 

extracts another 2 5 %  to 30%. For clarifying the solutions ordi- 
nary alum is used, one part being used for zoo parts of dry glue. 

The clear liquors are now concentrated to a strength of about 
32% dry glue in winter and 35% in summer. This is invariably 
effected in vacuum pans-open boiling yields a dark-coloured and 
inferior product. Many types of vacuum plant are in use; the 
Yaryan form, invented by H. T .  Yaryan, is perhaps the best, and 
the double effect system is the most efficient. After concentra- 
tion the liquors are bleached by blowing in sulphur dioxide, manu- 
factured by burning sulphur; by this means the colour can be 
lightened to any desired degree. The liquors are now run into 
galvanized sheet-iron troughs, 2 ft. long, 6 in. wide and 5 in. deep, 
where they congeal to a firm jelly, which is subsequently removed 
by cutting round the edges. or by warming with hot water, and 
turning the cake out. The cake is sliced to sheets of convenient 
thickness, generally by means of a wire knife; i.e., a piece of wire 
placed in a frame. Mechanical slicers acting on this principle are 
in use. Instead of allowing the solution to congeal in troughs, 
it may be "cast" on sheets of glass, the bottoms of which are 
cooled by running water. After congealing, the tremulous jelly 
is dried; this is an operation of great nicety: the desiccation must 
be slow and is generally effected by circulating a rapid current 
of air about the cakes supported on nets set in frames. 

Skin Glue.-In the preparation of skin glue the materials used 
are the parings and cuttings of hides from tan yards, the ears 
of oxen and sheep, the skins of rabbits, hares, cats, dogs and other 
animals, the parings of tawed leather, parchment and old gloves 
and many other miscellaneous scraps of animal matter. Much 
experience is needed 'in order to prepare a good glue from such 
heterogeneous materials; one blending may be a success and a w  
other failure. The raw material or stock is first steeped for 
from two to ten weeks, according to its nature, in wooden vats 
or pits with limewater, and afterward carefully dried and stored. 
The object of the lime steeping is to remove any blood and flesh 
which may be attached to the skin, and to form a lime soap with 
the fatty matter present. The "scrows" or glue pieces, which may 
be kept a long time without undergoing change, are washed with 
a dilute hydrochloric acid to remove all lime, and then very 
thoroughly with water; they are now allowed to drain and dry. 
The skins are then placed in hemp nets and introduced into an 
open boiler which has a false bottom, and a tap by which liquid 
may be run off. As the boiling proceeds test quantities of liquid 
are from time to time examined, and when a sample is found on 
cooling to form a stiff jelly, which happens when it contains about 
32% dry glue, it is ready to draw off. The solution is then run 
to a clarifier, in which a temperature sufficient to keep it fluid 
is maintained, and in this way any impurity is permitted to sub- 
side. The glue solution is then run into wooden troughs or coolers 
in which it sets to a firm jelly. The cakes are removed as in the 
case of bone glue (see above), and, having been placed on nets, 
are, in the Scottish practice, dried by exposure to open air. This 
primitive method has many disadvantages: on a hot day the 
cake may become unshapely, or melt and slip through the net, 
or dry so rapidly as to crack; a frost may produce fissures, while 
a fog or mist may precipitate moisture on the surface and occasion 
a mouldy appearance. The surface of the cake, which is generally 
dull after drying. is polished by washing with water. The practice 
of boiling, clarification, cooling and drying, which has been already 
described in the case of bone glue, has been also applied to the 
separation of skin glue. 

Fish Glue.--m7hereas isinglass, a very pure gelatin. is yielded 
by the sounds of a limited number of fish, it is found that all fish 
offals yield a glue possessing considerable adhesive properties. 
The manufacture consists in thoroughly washing the offal with 
water and then discharging it into extractors with live steam. 
After digestion, the liquid is run off, allowed to stand, the upper 
oily layer removed and the lower gluey solution clarified with 
alum. The liquid is then filtered, concentrated in open vats and 
bleached with sulphur dioxide. Fish glue is a light-brown viscous 
llquid which has a distinctly disagreeable odour and an acrid taste; 
these disadvantages to its use are avoided if it is boiled with 
a little water and 1% of sodium phosphate, and o.o257& of sac- 
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charine added. 

Propert ies  of Glue.-A good quality of glue should be free 
from all specks and grit, have a uniform, light brownish-yellow, 
transparent appearance, and should break with a glassy fracture. 
Steeped for some time in cold water it softens and swells up with- 
out dissolving, and when again dried it ought to resume its original 
properties. Under the influence of heat it entirely dissolves in 
water, forming a thin syrupy fluid with a not disagreeable smell. 
The adhesiveness of different qualities of glue varies considerably; 
the best adhesive is formed by steeping the glue, broken in small 
pieces, in water until they are quite soft, and then placing them 
with just sufficient water to effect solution in the gluepot. The 
hotter the glue, the better the joint; remelted glue is not so 
strong as the freshly prepared; and newly manufactured glue 
is inferior to that which has been long in stock. A well-prepared 
joint may withstand a pull of about 700  lb. per square inch. The 
following table, after Kilmarsch, shows the holding power of glued 
joints with various kinds of woods. 

Pounds per square inch 
Wood With grain Across grain 
Beech . . . . . . . 8 5 2  434.5 
Maple . . . . . . . 484 346 
O a k .  . . . . . . . 704 302 
Fir . . . . . . . . 605 132 

Special Glues, Cements, etc.-By virtue of the fact that 
the word glue is frequently used to denote many adhesives, 
which may or may not contain gelatin, there will now be given 
an account of some special preparations. These may be conven- 
iently divided into: ( I )  liquid glues, mixtures containing gelatin 
which do not jelly at  ordinary temperatures but still possess ad- 
hesive properties; (2) waterproof glues, including mixtures con- 
taining gelatin, and also the "marine glues," which contain no 
glue; (3)  glues or cements for special purposes, e .g . ,  for cementing 
glass, pottery, leather, etc., for cementing dissimilar materials, 
such as paper or leather to iron. 

L iqu id  Glues.-The demand for liquid glues is mainly due 
to the disadvantages-the necessity of dissolving and using while 
hot--of ordinary glue. They are generally prepared by adding 
to a warm glue solution a reagent which destroys the property of 
gelatinizing. The reagents in common use are acetic acid; mag- 
nesium chloride, used for a glue employed by printers; hydro- 
chloric acid and zinc sulphate; nitric acid and lead sulphate; and 
phosphoric acid and ammonium carbonate. 

Waterproof  Glues.-Numerous recipes for waterprod glues 
have been published; glue, having been swollen by soaking iil 
water, dissolved in four-fifths its weight of linseed oil, furnishes 
a good waterproof adhesive; linseed oil varnish and litharge, 
added to a glue solution, is also used; resin added to a hot glue 
solution in water and afterward diluted with turpentine is an- 
other recipe. The best glue is said to .be obtained by dissolving 
one part of glue in one and a half parts of water, and then adding 
one-fiftieth part of potassium bichromate. Alcoholic solutions of 
various gums, and also tannic acid, confer the same property 
on glue solutions. The "marine glues" are solutions of India 
rubber, shellac or asphaltum, or mixtures of these substances, in 
benzene or naphtha. Jeffrey's marine glue is fornled by dissolving 
India rubber in four parts of benzene and adding two parts of 
shellac; it  is extensively used, being easily applied and drying 
rapidly and hard. Another waterproof glue which contains no 
gelatin is obtained by heating linseed oil with five parts of quick- 
lime; when cold it forms a hard mass, which melts on heating. 

There are innumerable recipes for adhesives specially applicable 
to certain substances and under certain conditions. For repairing 
glass, ivory, etc., isinglass ( q . v . ) ,  which may be replaced by fine 
glue, yields valuable cements. Bookbinders employ an elastic 
glue obtained from an ordinary glue solution and glycerin, the 
water being expelled by heating; an efficient cement for mounting 
photographs is obtained by dissolving glue in ten parts of alcohol 
and adding one part of glycerin; portable or mouth glue-so 
named because it melts in the mouth-is prepared by dissolving 
one part of sugar in a solution of four parts of glue. An India 
rubber substitute is obtained by adding sodium tungstate and 

hydrochloric acid to a strong glue solution. 
See Thomas Lambert. Glue, Gelatine and Their Allied Products 

(1905); R. L. Fernbach, Glues and Gelatine (1907); H .  C .  Standage, 
Agglzltinants o f  all Kinds for all Purposes (1907), 

GLUTATHIONE is a sulfur-containing substance found 
within almost all kinds of living cells. I t  can protect an animal 
against radiation damage to some extent, if large dosages are ad- 
ministered almost simultaneously with exposure to radiation. This 
protective action may be associated with the ready reaction of 
glutathione with the peroxides that are formed on irradiation of 
the tissues. 

Liver and yeast are particularly rich in glutathione. which may 
reach a concentration in tissues as high as 0.1 or 0.2%. Because 
of the expense of its chemical synthesis. glutathione is generally 
obtained by isolation from natural sources. U7hen purified, it is 
usually obtained as a white, amorphous solid, which is exceedingly 
soluble in water. 

The physiological function of glutathione has been investigated 
extensively since the discovery of the compound in 1921 by Sir 
Frederick Gowland Hopkins of Cambridge university. Great in- 
terest has centred on the fact that glutathione can affect the activ- 
ity of a variety of enzymes, which are essential for the normal 
operation of any living cell. The activating effect of glutathione 
on enzymes is associated with the chemical action of the sulfur 
group. In glutathione, the sulfur normally is present in a reduced 
or sulfhydryl (-SH) form. 

Enzymes also contain sulfhydryl groups, and often are inacti- 
vated by oxidation of these -SH groups to the disulfide (-SS-) 
form. Glutathione reacts with these -SS- groups to regenerate 
the -SH groups of the enzyme. The reaction involves a simulta- 
neous conversion of the -SH groups of glutathione to -SS- groups, 
which are in turn reconverted to the -SH form by the action of an 
enzyme known as glutathione reductase. Thus, by a cyclic chemi- 
cal process, the glutathione operates as an agent controlling the 
activity of egzymes within the cell. 

The chemical name of glutathione, y-glutamyl-cysteinyl-glycine, 
indicates that it is made up of three amino acids, linked together 
as shown in the structural formula : 

NH2 O I H  H O I H  

I 
y-glutamyl 

I 
cysteinyl 

I 
glycine 

The bonds between the amino acids are known as peptide bonds. 
Glutathione is structurally related to proteins, which, however, 
have a greater molecular size because they contain many more 
amino acids. Because of the chemical similarity of glutathione to 
proteins, the biological synthesis of glutathione has been studied 
as a simple model for protein synthesis The latter process under- 
lies the processes of growth and differentiation of all living cells, 
and thus constitutes one of the most fundamental biological prob- 
lems. 

See also EXZYMES; PROTEINS. (B.  V.) 
GLUTEN, a tough, tenacious, ductile, somewhat elastic, 

nearly tasteless, grayish-yellow albuminous substance, obtained 
from the flour of wheat by washing in water, in which it is in- 
soluble. Gluten, when dried, loses about two-thirds of its weight, 
becoming brittle and semitransparent; when strongly heated it 
crackles and swells, and burns like feather or horn. I t  is soluble 
in strong acetic acid, and in caustic alkalis, which latter may be 
used for the purification of starch in mhich it is present. When 
treated with .I% to .2% solution of hydrochloric acid it  swells 
up, and at  length forms a liquid resembling a solution of albumin, 
and levorotatory as regards polarized light. Moistened with water 
and exposed to the air, gluten putrefies and evoives carbon dioxide, 
hydrogen and sulfuretted hydrogen. and in the end is almost en- 
tirely resolved into a liquid, which contains ieucin and ammonium 
phosphate and acetate. On analysis, gluten shows a composition 
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of about 53% of carbon, 7% of hydrogen, and nitrogen 15% to 
IS%, besides oxygen, about 1% of sulfur and a small quantity 
of inorganic matter. According to H.  Ritthausen, it is a mixture 
of glutencasein (Liebig's vegetable fibrin), glutenfibrin, gliadin 
(Pflanzenleim), glutin or vegetable gelatin and mucedin, which 
are all closely allied to one another in chemical composition. I t  
is the gliadin which confers upon gluten its capacity of cohering 
to form elastic masses, and of separating readily from associated 
starch. In  the so-called gluten of the flour of barley, rye and 
maize, this body is absent (H. Ritthausen and U. Kreusler). The 
gluten yielded by wheat which has undergone fermentation or has 
begun to sprout is devoid of toughness and elasticity. These quali- 
ties can be restored to it by kneading with salt, limewater or alum. 
Gluten is employed in the manufacture of gluten bread and bis- 
cuits for the diabetic, and of chocolate. and also in the adultera- 
tion of tea and coffee. For making bread it must be used fresh, 
as otherwise it decomposes and does not knead well. Granulated 
gluten is a kind of vermicelli, made in some starch manufactories 
by mixing fresh gluten with twice its weight of flour. 

GLUTTON or WOLVERINE (Gulo gulo), a carnivorous mam- 
mal of the weasel family, Mustelidae (see CARNIVORA). The legs 
are short, the feet large, the claws sharp and curved and the tail 
thick and bushy. The fur, blackish-brown, with a broad band of 
chestnut on the sides of the body, consists of an undergrowth 
of short woollv hair, mixed with 
long, straight hairs, the latter 
giving it a shaggy appearance. 
Like all Mustelidae, the glutton 
possesses anal glands secreting a 
fetid-smelling, yellowish fluid. I t  
inhabits the northern regions of 
the world, but is most abundant 
in arctic North America. A vo- 
racious animal, it feeds on small 
mammals, birds and carrion, and W O L V E R I N E  ( G u 1 - 0  G U L O )  : I T  BE-  

causes great annoyance to the L
O

NGS 
T H E  WEASEL A N D  

I S  A  COMMERCIAL F U R  BEARER. B U T  
robbing his of , , STROyS OTHER A N I M A L S  CAUGHT 

both bait and captives. Although BY 

inquisitive, the wolverine is both 
cunning and cautious. I t  has the habit of stealing and hiding all 
sorts of articles. The rutting season is in March, and the female 
brings forth four or five young in June or July, in defense of which 
she is exceedingly bold. I t  is nocturnal in habits, spending the day 
in its burrow. The fur is of some commercial value. 

GLYCAS, MICHAEL, Byzantine historian (according to 
some a Sicilian, according to others a Corfiote), flourished during 
the 12th century A.D. His chief work is his Clzronicle of events 
from the creation of the world to the death of Alexius I Comnenus 
(1118). Glycas was also the author of a treatise and a number 
of letters on theological questions. A poem of about 600 "politi- 
cal'' verses, written during his imprisonment on a charge of slander- 
ing a neighbour and containing an appeal to the emperor Manuel, 
is still extant. The exact nature of his offense is not known, but the 
answer to his appeal was that he was deprived of his eyesight by 
the emperor's orders. 

Editions: "Chronicle and Letters" in J. P. Migne, Patrologia Graeca, 
clviii; poem in E. Legrand, Bibliothbque grecque vulgaire, i ;  see also 
F. Hirsch, Byzantinische Studien (1876) ; C. Krumbacher in 
Sitzungsberichte buyer. Acad. (1894) ; C. F. Bahr in Ersch and Gruber, 
Allgemeine Encyklopadie. 

GLYCERIDES: see OILS, FATS AND WAXES. 
GLYCERIN, GLYCEROL (in pharmacy Glycerinurn), is a tri- 

hydric alcohol, C,H,(OH),, which is a component part of all ani- 
mal and vegetable fats and oils. A sweet, colourless, odourless, 
sirupy liquid in its pure state, it was discovered by Karl Wilhelm 
Scheele in 1779 and named olsiiss. Michel Chevreul, in working 
on fats in 1813, studied the substance further and gave it its 
present name (Gr. glycus, sweet). Theophile Pelouze (1836), 
Pierre Berthelot and others identified it  chemically. Obtainable 
from fats and oils by saponification (see OILS, FATS AND WAXES), 
it also occurs widely in nature in combination with various acids 
in such substances as lecithin (eggs and various organs) and cepha- 
lin (brain, liver and other organs). I t  is customary to refer to the 

pure chemical product as glycerol, whereas the term glycerin de- 
notes commercial grades with varying glycerol content. 

Applicat ions of Glycerin.-Applications fall into two distinct 
groups : ( I )  those arising from glycerin's physical properties : 
humectancy, viscosity, solvent power, nontoxicity, antifreeze prop- 
erties and the like; (2) those arising from its three chemically 
reactive hydroxyl groups-used by nature in the structure of fats 
and oils (glycerides) and by industry for many derivatives. These 
range from explosive nitroglycerin (q.v.) to highly resistant resins. 

Alkyd resins based on glycerin enter a wide range of protective 
coatings. The "short-oil" type is used in baking enamels for 
automotive and other machine finishes. "Long-oil" glycerin alkyds 
are used in brushing enamels and exterior house paints. 

U.S. consumption of glycerin in the manufacture of alkyd resins 
was estimated in the late 1950s to exceed 70.000.000 Ib. annually. 
Other major markets include explosives, tobacco (as a humec- 
tant),  cellophane (as a plasticizer) and dentifrices. A highly 
diverse range of uses in the pharmaceutical and toilet goods field 
includes skin lotions, mouth washes, cough preparations, drug sol- 
vents, serums, vaccines and suppositories. 

Growing application of mono- and di-glyceride emulsifiers- 
particularly in the food field-has led to increased use of glycerin 
in their manufacture. These derivatives act as softening agents 
in baked goods, plasticizers in shortening and stabilizers in ice 
cream. Another group of glycerol esters, the acetoglycerides, ap- 
pear to have possibilities as protective food coatings. 

Glycerin is no longer used in commercial quantities as an auto- 
motive antifreeze. However, many specialized applications for 
the antifreeze properties of glycerol solutions have been devel- 
oped. 

One of the most significant is its use as a protective medium 
for freezing red blood cells, sperm cells, eye corneas and other 
living tissue. For additional information on applications, see be- 
low, Commercial Grades. 

.Physical Properties.-Pure glycerol has a molecular weight 
of 92.06. I t  has a specific gravity of 1.26 j57 at  15' C., an average 
specific heat of 0.6469 in the range from 16" C, to 179' C.. a 
refractive index of 1.47399 a t  20'  C., a flash point of 174' C. and 
a melting point of 17.8" C. (although glycerin is seldom found in 
crystalline form). I t  boils a t  290" C. with some decomposition a t  
atmospheric pressure but is unchanged at  diminished pressure 
(e.g., 182~120 mm. and 1j3.8'15 mm.). I t  is miscible with water 
and alcohol in all proportions but less so with ether and with fixed 
and volatile oils. 

Some of its more important physical characteristics are: ( I )  
low vapour pressure and high boiling point, which make it non- 
volatile at ordinary temperatures; (2) solubility and solvent 
properties that are comparable with those of water and the lower 
aliphatic alcohols; (3) '  high viscosity as an aid to lubrication; 
(4) low freezing point which is valuable in antifreeze mixtures; 
and (5 )  hygroscopicity which aids the retention of moisture and 
freshness in a wide variety of consumer products. Biologically, 
it has a food value comparable to that of carbohydrates and a 
sweetening value approaching that of sucrose. 

Glycerin has been exempted from clearance under federal food 
additive legislation, being one of the products classified as "recog- 
nized by appropriately qualified experts as being safe for food use." 

Chemical Properties.-Glycerol, because of its three hydroxyl 
groups, reacts readily with many organic and inorganic compounds 
to form esters (alkyd resins, ester gums, nitroglycerin and the 
fatty-acid esters), aliphatic and aromatic ethers, acetals, amines, 
halohydrins, tartrates, acetates and metallic glycerides. The more 
important derivatives are: ( I )  alkyd resins and ester gums, which 
are basic ingredients of many modern protective coatings; (2) 
nitroglycerin, which is used in the production of explosives; and 
(3) numerous further products which are used as solvents, emol- 
lients or emulsifiers in edibles, drugs and cosmetics. The reaction 
of glycerol with tartaric acid and the formation of polyesters were 
studied by Jons J. Berzelius in 1847, and later research on the 
glycerol-phthalic acid reactions laid the foundation of the present 
protective-coating industry. Ascanio Sobrero (1846) noted the 
reaction of nitric acid with glycerol to form nitroglycerin, and 



Alfred B. Kobe1 (1868-75) converted this highly explosive mate- 
rial into safer and more convenient forms of use. Sitroglycerin 
is an important component of double-base powders and was used 
extensively in rocket powder in World War 11. (See EXPLOSIIES: 
Dyfzamite; CORDITE.) 

As originally sho~vn by Louis Pasteur (18j8), glycerol is a natu- 
ral product (about 3%)  of the alcoholic fermentation of sugar 
by yeast, and is therefore present in varying percentages in all 
mines and beers. Carl Xeuberg (1912) and others showed that if 
the fermentation occurs in the presence of a salt such as sodium 
sulfite, sugar can yield in excess of 30% of its weight in glycerol. 

Manufacture.-Most of the norld's supply of glycerin is pro- 
duced as a coproduct in the sapon~fication or hydrolysis of fats. 
About 107; of the neight of fat is released as glycerol. 

In the manufacture of soap by the kettle process, fats are 
treated ni th  alkali and yield (along with soap) a "spent lye" con- 
sistmg of glycerol solution and salt. This spent lye is filtered and 
concentrated to "soap-lye crude," a grade of glycerin containing 
Sorb glycerol. 

More modern soapmaking starts with the production of fatty 
acids by hydrolysis. This reaction is carried out in a high- 
pressure spl~tting toner in which steam is caused to react con- 
tlnuously with the hot fat. Other fat-splitting methods, using 
autoclaves or using the Tnitchell (catalyst) process, are also em- 
ployed in fatty acid production. All produce a salt-free "s~veet 
nater" nhich upon evaporation yields a crude glycerin of 88% 
glycerol contect, known as "saponification crude." 

Fatty alcohols, in particular lauric alcohol and related types 
from coconut oil, have become increasingly important as inter- 
mediates for detergents. Production of fatty acids or esters for 
hydrogenation to alcohols. and sodiurn-reduction methods of fatty 
alcohol production. are secondary sources for crude glycerin. 

Folloning 'CVorld LVar 11, glycerin faced increased competition 
from other polyols originally developed as wartime substitutes. 
However. U.S. production of refined glycerin rose about 2 %  per 
year to a level of about 240,000,000 lb. per year in the late 1950s. 

Taken together, the production of glycerin from fats in the late 
1950s constituted about 5 j %  of the total U.S. production. The 
remaining 45% 7"s produced by synthesis from propylene. Pro- 
duction of glycerin from propylene mas stimulated by the decline 
in ioap production resulting from the expansion of synthetic de- 
tergents. 

The key to glycerin synthesis is the direct, high-temperature 
vapour phase chlorination of propylene to give high yields of allyl 
chloride. a process first operated commercially in 1948. Alter- 
native processes, involving the production of allyl alcohol. glycerol 
mono- and di-chlorohydrins or trichloropropane. lead to products 
nhich, upon hydrolysis, yield dilute glycerol solution. The par- 
ticular route will depend on the specific coproducts, such as 
epichlorohydrin, for .rvhlch there is industrial demand. 

Concentration and purification yield a finished glycerin of 99% 
or more. The product is interchangeable with natural glycerin, and 
is produced to meet the specifications of the U.S. Phan~zacopoeia. 

Fermentation glycerin has never been produced commercially in 
the U.S , although experimental and pilot plants have been de- 
veloped there and abroad. Various other reactions, such as the 
hydrogenolysis of carbohydrates. have also been proposed for 
glycerin production, but the separation of end products (mixed 
glycols and other polyhydric alcohols) has precluded their com- 
mercialintion 

Distillation in the presence of steam in vacuum stills is the 
primary means of purifying glycerin. Redistillation and bleach- 
ing are employed for the highest grade. Since 1950, the introduc- 
tion of ion-exchange processes has provided an alternative means 
of purification without distillation. 

Commercial  Grades.-Crride Glycerin -This grade, in puri- 
ties of 807; and 88%. although an important article of commerce, 
has little direct utillty. X substantial tonnage moves from imnller 
plants and from foreign soapmakers to U S glycerin refiners to 
supplement their own production of crude glycerin. 

Refined glycerin is sold by U.S. producers on individual product 
specifications which differ in minor respects from company to com- 

pany. Glycerin for a particular field of use-say for cellophane 
or alkyd resins-may be designated as such by the producer in 
meeting special tests of the consuming industry. 

Glycerin, i7.S.P.-This clear, colourless product conforms to 
the specifications of the U.S. Phaf*?nacopoeia (minimum specific 
gravity 1.249 at  25' C.) ,  and is chemically pure except for some 
4% of water. I t  is employed in drugs, foods, toilet goods, tobacco, 
food wraps, cork bottle-crown liners and wherever glycerin may 
be used for human consumption. Glycerin of the same quality, 
but sold a t  a higher concentration (minimum specific gravity 
1.2j95 at 25" C.) ,  is also supplied. British standards for chemi- 
cally pure glycerin (B.P.) are similar, except for specific gravity 
limits of 1.255 to 1.260 at  zoo C. 

High Gravity Glycerin.-This is a commercial grade of glycerin 
conforming to Federal Specification 0 - G - q g ~ a ,  grade B,  and com- 
monly supplied a t  not less. than 99.0% concentration (specific 
gravity 1.2595 at  25" C.). I t  is directed to glycerin's largest 
U.S. field of use. the manufacture of alkyd resins. Glycerin from 
propylene. referred to as synthetic glycerin, conforms to these 
specifications, but is commonly supplied a t  gg.5qo glycerol con- 
tent. 

Dynamite glycerin is comparable in concentration with high- 
gravity grades, but less emphasis is placed on minimum colour 
requirements. Yellow distilled is a refined grade meeting less 
critical standards of colour, with concentration not less than 96% 
glycerol. 

See C .  S .  Miner and hT. N. Dalton, Glycerol (1953) ; Glycerine 
Producers Association, Glycerine Properties and Applications (19j. i ) .  

( N .  N. D.;  E. S. PN.) 

GLYCOLS, the generic name applied to a class of alcohols 
having two hydroxyl groups. The glycols of lower ~nolecular 
weight are colourless, oily liquids boiling a t  about 180" C. Several 
of the lower glycols are important commercially, but the glycols 
of high molecular weight have little or no commercial importance. 
Hundreds of them have been prepared for scientific studies. This 
is particularly true of the pinacols which are obtained by the re- 
duction of ketones and undergo the pinacolone rearrangement. 

E t h y l e n e  Glycol.-Glycol, ethane-1,2-diol. CH,(OH)CH,OH, 
is a colourless, oily liquid possessing a sweet taste and mild odour. 

The commercial importance of ethylene glycol and its derjva- 
tives (generally derived directly from ethylene oxide) increased 
rapidly. Large quantities of ethylene glycol are used annually 
as antifreeze in automotive cooling systems. I t s  availability a t  
low cost, high antifreeze efficiency (low molecular weight) cou- 
pled mith the relatively high heat capacities and low viscosities 
of its aqueous solution admirably suit ethylene glycol for this 
service. The second largest commercial use by the 1950s was the 
manufacture of glycol dinitrate. Because of its low freezing 
point, glycol dinitrate is used in the manufacture of low-freezing 
dynamites. 

Ethylene glycol resembles glycerin in many of its chemical and 
physical properties. Ethylene glycol boils a t  197.2' C., freezes a t  
-13' C. and is heavier than ~vater ;  its specific gravity a t  zo/20° C. 
is 1.11 j I t  is completely soluble in mater and in many industrial 
solvents. Unlike glycerin, ethylene glycol and all of its derivatives 
are toxic to warm-blooded animals and must not be used in food 
and pharmaceutical preparations. Ethylene glycol is produced 
commercially from ethylene gas. The oldest process consists in 
treating ethylene with hypochlorous acid to produce ethylene 
chlorohydrin HOCH,CH,Cl. The chlorohydrin is then converted 
into glycol by action of an alkali such as calcium hydroxide or 
sodium bicarbonate. Ethylene glycol is produced commercially 
from formaldehyde, hydrogen and carbon monoxide under heat 
and pressure or by the hydration of ethylene oxide. The ethylene 
oxide is obtained either by the oxidation of ethylene or by the 
dehydrochlorination of ethylene chlorohydrin. 

In both processes, the glycols are obtained as dilute aqueous 
solutions and are recovered and purified by evaporation and dis- 
tillation procedures. 

Ethylene glycol exhibits many of the reactions common to pri- 
mary alcohols. Careful oxidation yields glycolic acid. Heating 
the reaction mixture produces oxalic acid. With dehydrating 
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agents. ethylene glycol yields acetaldehyde. Heat alone at  ~ O O "  C. 
produces the same change. The ethers which would be expected, 
ethylene oxide and diethylene oxide, are both known, but only the 
latter is obtained by dehydration of glycol. Both are commercially 
prepared from ethylene chlorohydrin. Halide acids react readily 
with one hydroxyl group to produce halohydrins. Alkali metals 
replace the alcoholic hydrogen atoms. Glycols react with mono- 
carboxylic acids to form mono- and di-esters. With dicarboxylic 
acids, linear polyesters are obtained; the fibre Dacron, for ex- 
ample, is such an ester with terephthalic acid (see PHTHALIC 
ANHYDRIDE). 

As stated above, many glycol derivatives are manufactured from 
ethylene oxide or from combinations of ethylene oxide with glycol. 
Commercial products produced in this manner are diethylene gly- 
col (from glycol plus ethylene oxide), triethylene glycol (from 
ethylene oxide plus diglycol). The ethers of ethylene glycol with 
the lower aliphatic alcohols are of considerable importance. These 
are  made by the direct addition of ethylene oxide to the corre- 
sponding alcohol. Ethylene glycol monoethyl ether is produced 
by  the reaction of ethylene oxide with ethyl alcohol. The corre- 
sponding ethers of diethylene glycol are prepared by the action of 
ethylene oxide on the glycol ethers. 

Acetone Glycol, 2-methylpentane-2,4-diol, (CH3)&(OH)- 
CH,CH(OH)CH,, boiling point 192" C., is obtained by the reduc- 
tion of diacetone alcohol which, in turn, is produced by the dimeri- 
zation of acetone under the influence of alkalies. I ts  reactions 
are those that would be expected from a secondary and tertiary 
alcohol. 

Pinacol, tetramethylethylene glycol, z,3-dimethylbutone-z,3- 
diol, (CH,),C(OH) C (OH) (CH,), (boiling point I 7 2 O C., melting 
point 42' C.), is obtained from the bimolecular reduction of ace- 
tone by amalgamated magnesium. I ts  most important reac- 
tion is its rearrangement to pinacolone, (CH,),C.COCH,, by de- 
hydration with acid reagents. 

Some commercial interest was shown in this compound in 
Germany during World War I, for by  catalytic dehydration it is 
possible to obtain z,3-dimethylbutadiene-1.3 (also called methyl- 
isoprene) from which methyl rubber can be made. 

(D. G. Z.; N. C. S.) 
GLYCONIC, a form of Aeolic verse, uhich may be described 

as a combination of one or more dactyls (or perhaps choriambi) 
with shorter feet. I t  has many forms, 

or _v -, , - , ; (acephalous glyconic) 
u V -7 - u u - -  

or grato Pyrrha sub antro (Pherecratic). 
But  the commonest is Y Y - , , - u ?, often called simply a gly- 
conic; this is a great favourite of Catullus and Horace, as sic te 
diva potens Cypri; it may be imitated in English by immemorial 
harmonies. 

The name is from Glycon, a lyric poet. 
GLYCOSE: see SUGAR. 
GLYCOSIDES, NATURAL. The term glycoside is ap- 

plied t o  a large number of substances found mainly in plants. 
Formerly the names glucoside and aglucone were used, but these 
terms came to be restricted to  those glycosides that contain only 
glucose as their sugar component. While the exact biological 
function of the plant glycosides is not established, it is probable 
that their formation provides the plant with a means of storing, 
in a harmless form, toxic and physiologically active materials 
which may be liberated by enzymes, in small quantities, when re- 
quired. Glycosides are solids, generally crystalline, and most 
have a bitter taste. Their solutions show the property of rotating 
the plane of polarized light, usually to the left. Under the influ- 
ence of aqueous solutions of acids they can be split (hydrolyzed) 
by the elements of water (H-OH) into one or more sugars and a 
nonsugar portion termed the aglycon. This change can also be 
effected by naturally occurring substances present in trace amounts 
in neighbouring cells. These substances are known as enzymes 
and are  effective only for one glycoside or for a group of closely 
related glycosides. The aglycons are widely diversified in chemical 

structure but all contain a hydroxyl (OH) group through which 
they combine with the sugar. From the standpoint of chemical 
structure, a glycoside is a mixed acetal and shows all the properties 
of such a combination. 

Most of the natural glycosides have been assigned names derived 
from the botanical names of their plant sources. Thus arbutin 
is a colourless, crystalline, bitter substance that was first ex- 
tracted from tlfe leaves of the small evergreen shrub Arbutus 
uva-ursz; later it was found in other plant sources, such as the 
leaves, bark and roots of many varieties of the common pear. 
Arbutin is hydrolyzed by acids or by the enzyme P-D-glucosidase 
present in the mixture of enzymes known as almond emulsin, ex- 
tractable from the bitter almond. Arbutin thus can be split into 
the sugar D-glucose and the aglycon hydroquinone; its rational 
chemical name is therefore para-hydroxyphenyl P-D-glucopyrano- 
side. 

The term "pyranoside" refers to the size of the internal cyclic 
acetal in the sugar moiety and "P-D" designates the spatial orienta- 
tion of the "glycosidic carbon," marked with an asterisk in the 
following formula : 

~ / l - O \ ~ + - c  yCHPCH \ 
HOH 

C-OH - 
C C* \ 

CH = C H  
/ 

Hd\PH 

H OH 
Arbutin 

CH-CH 

C ~ H I ~ O ~ + H O - C  
// \ C-OH 

\ / 

D-Glucose Hydroquinone 
(1,4-dihydroxybenzene) 

Glycosides are usually at  least sparingly soluble in water and 
since only soluble substances are transportable in a plant by 
movements of sap, it is a t  least useful as a working hypothesis to 
assume that the plant converts into glycosides: ( I )  harmful or 
useless substances which must be transported to the barks, fruit 
rinds or seed coats, where they can do no harm and will eventually 
be shed; (2) necessary but harmful substances, which may be use- 
ful later; (3) decorative or attractive substances, such as floral pig- 
ments, formed in the leaves and transported at  the proper season 
to the flowers or fruits. Experimental support for the theory that 
glycoside formation in the plant is a detoxication mechanism is 
provided by the finding that 2-chloroethanol (CICH,CH,OH), a 
substance which breaks the dormancy of tubers, is converted by 
plant tissue to a-chloroethyl P-D-glucopyranoside. Such a de- 
toxication mechanism also operates in animals, where harmful or 
unwanted substances are eliminated in the urine as glycosides of 
D-glucuronic acid. Thus, when hydroquinone is fed to a dog, the 
following substance appears in the urine: 

COzH 
I 

I/' \ ,-0-C" C-OH 
C C 

OH H / I  
\ 

CH = CH 
/ 

I I 

H OH 
Para-hydroxyphenyl P-D-glucopyranosiduronic acid 

Many glycosides of D-glucuronic acid with steroidal fragments are 
normally present in urine and the nature of these materials is 
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modified by such biological conditions as pregnancy. 

Uses.-The plant glycosides exist in a bewildering variety both 
in regard to their sugar components and, especially, in the nature 
of their aglycons. To  their presence in plants are ascribable the 
many uses of plant materials established by primitive peoples 
and exploited by modern civilization. The medicines, condiments 
and dyes from plant sources occur largely as glycosides. As their 
chemical nature has become established, most, but not all, of 
these substances have been replaced by synthetic products. This 
has been especially true of plant or vegetable dyes, but many 
condiments and some medicines are still derived from plant ex- 
tracts. 

Arbutin, described above, is an example of a simple, colourless, 
phenolic glycoside, many varieties of which are found in plants. 
Arbutin is accompanied by methylarbutin, which contains hydro- 
quinone monomethyl ether as its aglycon. 

Salicin is the active constituent of willow (Salix) bark and has 
long been used as a remedy against fever and in acute rheumatism. 
I ts  hydrolytic products are D-glucose and saligenin [salicyl alcohol, 
ortho-hydroxybenzyl alcohol, C6H4(OH) (CH20H)]. Phloridzin 
(phlorizin, phlorhizin), from the bark of the Rosaceae (apple, 
pear, cherry and plum tree), is the D-glucoside of a rather compli- 
cated phenolic aglycon. I t s  administration produces a type of 
diabetes in the dog and this circumstance has been utilized in 
studies of the disease. 

Glycosides of aliphatic aIcohoIs are represented by the purga- 
tives convolvulin and jalapin, whose sugars are in glycosidic com- 
bination with the hydroxyl groups of hydroxylated fatty acids and 
are thus related to the constituents of castor oil. The 0-D-glucopy- 
ranoside of the terpene alcohol geraniol occurs in Pelargonium 
odoratum. Although most glycosides ,are characterized by their 
bitter taste, stevioside is one of remarkable sweetness. I t  is ex- 
tractable from the leaves of Stevia rebaudiafza Bertoni, a wild 
shrub of the Compositae family. native to Paraguay. Stevioside 
contains three units of D-glucose, two of which are in combination 
with each other; its aglycon, steviol, is a diterpenoid. 

The saponins are glycosides of aliphatic alcohols and are widely 
distributed in plants. They are characterized by their property 
of producing foams when shaken in aqueous solution. They are 
toxic to fish and were used as a fish poison by primitive peoples, 
since the fish so killed were not toxic to humans when eaten. The 
saponins yield a variety of sugars on hydrolysis; some yield 
D-glucuronic acid. Their aglycons are termed sapogenins and may 
be classified as either triterpenoid or steroid. Glycyrrhizin, the 
saponin of licorice (Glycyrrhiza glabra) root, contains a triter- 
penoid sapogenin, while sarsasaponin, from Mexican sarsaparilla 
root, contains the steroid sarsasapogenin. (See SAPONINS AND 

SAPOGEXINS.) 
Another large group of steroid glycosides that are not saponins 

are collectively known as the cardiac glycosides. These are power- 
ful heart poisons but are useful heart stimulants in minute dosages. 
The primitive tribes of Africa employ extracts of the seeds of 
Strophanthus and of the wood and bark of the ouabaio as arrow 
poisons. Extracts of the bulbs of the squill have been utilized 
in medicine since ancient times, but better known in modern medi- 
cine are the extracts of the leaves of Digitalis or common garden 
foxglove. The flower of the lily of the valley also yields such 
extracts. The cardiac glycosides from all of these divergent plant 
sources are related chemically. On hydrolysis they yield a large 
variety of unusual sugars but their physiological action lies in the 
aglycons which possess chemical structures related to those of 
the steroids. 

A group known as the cyanogenetic glycosides is found in the 
kernels of peaches, cherries and plums and in other parts of a 
variety of plants. These are mainly glycosides of the cyanohydrin 
mandelonitrile. When hydrolyzed by enzymes or by acids they 
liberate poisonous hydrocyanic acid together with benzaldehyde 
and one or more sugars, chiefly D-glucose (see formula below). 
To  this group belongs amygdalin, one of the earliest investigated 
glycosides. The sugars of amygdalin are two moles of D-glucose 
combined as the disaccharide gentiobiose. 

The condiment mustard is prepared by grinding mustard seed 

with salt, spices and vinegar. A variety of mustard seeds are used, 
but all contain a glycoside in which a D-glucose entity is directly 
attached to a sulfur atom rather than to an oxygen atom. 

Many of the vegetable dyes formerly so widely used were 
glycosides. One of the chief of these was madder (Rubia tinc- 
torz~m), formerly grown commercially in the near east. The  main 
glycoside of the madder root yields on hydrolysis the sugars 
D-glucose and D-xylose, present in disaccharide combination in the 
glycoside, and I,Z-dihydroxyanthraquinone or alizarin (9.v.). 
Alizarin is employed with mordants (certain metallic salts) to form 
lakes in a wide variety of colours. I t  was the first vegetable dye 
whose chemical structure was determined and as a result of this 
the natural product was replaced by a synthetic preparation of 
better quality. An interesting yellow dye, known as Indian yellow, 
is prepared in Bengal by feeding mango leaves to  cattle and isolat- 
ing the dye from the urine. I t  is a glycoside of D-glucuronic acid 
attached to a structure quite closely related to alizarin and known 
as 4,7-dihydroxyxanthone. 

CHzOH 
I 
C-C 

I 
C-C 

C C C C=N 
OH H 

C-C C-C 

Gentiobiose D-(-)- ande el on it rile 

2 C6H1206 + HCN + CsHsCHO 

D-Glucose Hydro- Benzaldehyde 
cyamc 
acid 

The wide variety of pigments present in flowers and fruits are 
largely mixtures of glycosides with carotenoids. Most of the blue 
colours and some of the red are glycosides (anthocyanins) of 
aglycons known as anthocyanidins, which are reduction products of 
hydroxylated phenyl-benzo-y-pyrones. Glycosides of the latter 
constitute a large group of yellow pigments widely distributed 
in fruits, flowers, bark and other pigmented plant structures. A 
typical yellow glycoside is quercitrin, present in oak bark (see 
QUERCITRON BARK). 

BIBLIOGRAPHY.-J. J.  L. van Rijn (H. Dieterle), Die Glykoside 
(1931) ; G. Klein, Handbuch der Pjlanzenanalyse, vol. iii, pt. z (1932) ; 
R. J. McIlroy, The Plant Glycosides (1951). (M. L. WM.) 

GLYPTODON, a gigantic extinct South American genus of 
edentate mammals, the type of a group, the Glyptodontia or 
tortoise-armadillos, in which the carapace is all in one piece, com- 
posed wholly of polygonal bony pIates united together without any 
of the movable rings of the armadillos. The skull is short, with 
deep jaw and fluted teeth (whence the name), the backbone is 
welded into a rigid tube, and a complex joint in the neck permits 
the head to be retracted within the shell as in tortoises. The limb 
bones are stout and the feet short, rounded, with hoofs instead of 
claws on the toes. In  Glyptodon and the related Glyptotherium 
of North America there are four toes on each front foot and five 
behind, and the tail is encased in a series of movable rings. 
Doedicztrus, of the South American Pleistocene, the largest known 
glyptodont, has three toes on each front foot and four behind, 
and a tail tube covered by horny spikes. The pattern of the plates 
composing the carapace differs in each genus. The glyptodonts 
originated in South America where they are represented during the 
middle and later Tertiary by smaller and more primitive genera. 
In  the Upper Pliocene and Pleistocene they invaded North America 
as far as southern United States. (W. D. M.) 

G-MEN, or government men, a journalistic term for special 



agents of the United States department of justice, bureau of in- 
vestigation. The phrase is supposed to have obtained currency 
after the capture of a notorious criminal, George ("Machine Gun") 
Kelly, in Sept. 1933. (See FEDERAL BUREAU O F  ~NVESTIGATION.) 
By analogy, investigative agents of the U.S. department of the 
treasurx became known as T-men. 

GMUND (SCHWXBISCH G M ~ N D ) ,  a town of Germany, in the 
Land of Baden-Wurttemberg, on the Rems, 31 mi. E.N E. of 
Stuttgart by rail. Pop. (1959 est.) 40,629. I t  was surrounded 
by walls early in the 12th century. I t  received town rights from 
Frederick Barbarossa, and after the extinction of the Hohenstaufen 
became a free imperial town. In  1803 it passed to Wurttemberg. 
The  church of the Holy Cross, St. John's church, dating from the 
time of the Hohenstaufen, and the pilgrimage church of the Sav- 
iour are notable. Clocks and watches, optical instruments and 
gold and silver work are the chief manufactures. Trade is in 
precious stones. 

GMUNDEN, an old town in Upper Austria a t  the issue of 
the Traun river from the lake of that name. I t  is a favourite sum- 
mer health resort, for it lies about 1,400 ft .  above sea level amid 
delightful scenery and has a variety of lake, brine, pine cone and 
other baths, and is an excellent centre for excursions to the Traun 
fall and other features of scenic interest in Salzkammergut. I t  
shares in the salt industry of this region. Pop. (1961) 12,922. 

GNAT, the common English name for various kinds of small 
flies (see DIPTERA), including more especially mdsquitoes (9.v.) 
and other forms with piercing mouth parts; e.g., buffalo gnats 
(family Simuliidae). 

GNATCATCHER, the name given to birds of the American 
subfamily Polioptilinae (family Regulidae, kinglets). About 12 
species are recognized. Gnatcatchers are small, slender, grayish 
and white birds with relatively lorlg, slender tails. They build 
beautifully svmmetrical comuact nests of ~ l a n t  down and other 

B L U E - G R A Y  GNATCATCHER (POLIOPTILA C A E R U L E A  C A E R U L E A )  

soft materials bound together with spider webs and covered with 
lichens. The nests occur at  elevations of a few feet to as much 
as 70 i t .  above the ground. Although the name gnatcatcher has 
come to be applied generally to these birds, they by no means are 
restricted in diet to. or even show any noticeable partiality for, 
these insects. They feed on all small insects, and occasionally 
have been kno\vn to seize o t h r s  large enough to require tearing 
apart before they can swallow them. Stomach contents of these 
birds have revealed longicorn beetles, jointworm flies, caddis flies 
and other illsects. 

The best-known species is the blue-gray gnatcatcher (Polioptila 
caerulea caerulea) of the eastern United States, in which the male 
has a black forehead. The western gnatcatcher (P. c. amoenis- 
sirnu) breeds from California and Colorado south into Mexico. 
The plumbeous gnatcatcher (P .  melanura melanura) breeds from 

southeastern California, southern Nevada and the Rio Grande val- 
ley southward; the black-tailed gnatcatcher (P. m ,  california) 
occurs in the San Diego district of California. Other races and 
species occur in Central and South America, extending as far south 
as Argentina and Chile. (G. F. Ss.; HT. FN.) 

GNATIA (also GNATHIA, EGNATIA or IGNATIA), near Fasano, 
Italy, an ancient city of the Pevcetii, and their frontier town 
toward the Sallentini (i.e., of Apulia toward Calabria), a port on 
the Via Traiana when a short cut from Butunti (mod. Bitonto) 
joined it ,  38 mi. S.E. of Barium. Roman remains include part of 
the city walls and objects in museums at  Fasano and at  Bari. 

GNEISENAU, AUGUST WILHELM ANTON, COUNT 
NEITHARDT VON (1760-1831), Prussian field marshal, son of a 
Saxon officer named Neithardt, was born on Oct. 27, 1760, a t  
Schildau, near Torgau. He assumed the name of Gneisenau from 
the lost estates of the family in Austria. After two years' study 
at  Erfurt he entered the Austrian army in 1779 and transferred 
in 1782 to the service of the margrave of Baireuth-Anspach. With 
one of that prince's mercenary regiments in English pay he fought 
in the American Revolution, and returning in 1786, applied for 
Prussian service. Gneisenau served in Poland in 1793-94 and in 
the next ten years devoted himself to military study. In 1796 
he married Caroline von Kottwitz. I n  1806 he was one of 
Hohenlohe's staff officers, fought at  Jena, and commanded a pro- 
visional infantry brigade which fought under Anton von Lestocq 
in the Lithuanian campaign. Early in 1807 Gneisenau was com- 
mandant at  Colberg, which succeeded in holding out until the 
peace of Tilsit. For this service he received the much-prized order 
"pour le mgrite," and was promoted to lieutenant colonel. 

A wider sphere of work was now open to him. As chief of 
engineers, and a member of the reorganizing committee, he played 
a great part, with Scharnhorst, in the reorganization of the Prus- 
sian army. His energy aroused the suspicion of the dominant 
French, and Stein's fall was followed by Gneisenau's retirement. 
But, after visiting Russia, Sweden and England, he returned to 
Berlin and resumed his place as a leader of the patriotic party. 
In open military work and secret machinations his energy and 
patriotism were equally tested, and with the outbreak of the War 
of Liberation, Gneisenau, now a major general, became Bliicher's 
quartermaster general. With Bliicher, Gneisenau served to the 
capture of Paris; his military character was the exact complement 
of Bliicher's and under this happy guidance the young troops of 
Prussia, often defeated but never discouraged, fought their way 
into the heart of France. The plan of the march on Paris was 
specifically the work of the chief of staff. In  reward for his 
distinguished service he was made a count. 

In 1815, once more chief of Bliicher's staff, Gneisenau played 
a conspicuous part in the Waterloo campaign (9 .v . ) .  When the 
old field marshal was disabled a t  Ligny, Gneisenau assumed con- 
trol of the Prussian army. 

The precise part taken by Gneisenau in the events which fol- 
lowed is much debated. Gneisenau distrusted Wellington, who, he 
considered, had left the Prussians in the lurch a t  Ligny, and even 
considered falling back on the Rhine. Blucher, however, soon 
recovered from his injuries, and, with Grolmann, the quarter- 
master general, he managed to convince Gneisenau. The relations 
of the two mav be illustrated bv Brigadier General Hardin~e 's  
report. ~ l i i c h i r  burst into ~ a r h i n ~ e ;  room a t  Wavre, sa$ng 
"Gneisenau has given way, and we are to march a t  once to your 
chief." On the field of Waterloo, however, Gneisenau was quick 
to realize the magnitude of the victory, and he carried out the 
pursuit with relentless vigour. In 1816 he was appointed to com- 
mand the Prussian 8th corps, but soon retired. In 1818 he was 
made governor of Berlin and member of the Staatsrat. In  1825 
he became general field marshal. In 1831 he was appointed to 
the command of the army of observation on the Polish frontier, 
with Clausewitz as his chief of staff. At Posen he  was struck 
down by cholera and died on Aug. 24,  1831. 

B I B L I O G R A P R Y . - B ~ ~ ~ ~ ~  1809-15, ed. b y  Pflugk-Harttung (1913) ; 
also G. H. Pertz, Das Leben des Feldmarschalls Grafen Neithardt von 
Gneisenau, vol. 1-3 (1864-69) ; H. Delbriick, Das Leben des G .  F. M .  
GraJen von Gneisenau, 2 vol., 3rd ed. (1907), based on Pertz's work, 
but containing much new material; W. von Unger, Gneisenau (1914). 



GNEISS- 
GNEISS, in geology a generic term signifying a large and varied 

series of rocks with a banded and usually foliated structure in 
which layers of minerals with a granular texture alternate with 
thin layers composed of lamellar or fibrous minerals, usually in 
parallel arrangement. The term originally was used by the miners 
of the Erzgebirge in Germany to designate the country rock in 
which the mineral veins occur. The word is of Slavonic origin 
meaning rotted, or decomposed, in allusion to the altered character 
of the country rock in the immediate vicinity of the ore veins. 

The foliation of gneiss may be frequently interrupted and the 
ease of splitting of the rock is usually much less in evidence than 
in the case of schists (9.v.). Gneisses, however, may also be 
built up wholly of granular minerals, the gneissose structure being 
given by the alternation of bands of different mineral composition; 
e.g., pyroxene gneiss. 

As used in its widest sense, gneiss is a structural term rather 
than a name applied to rocks of a particular mineral composition 
or genesis. Thus gneisses may be of igneous or metamorphic 
origin, and have a great range of chemical composition. The 
minerals of the granular bands usually consist of quartz, feldspar 
(orthoclase, microcline, plagioclase) or both, and the lamellar or 
fibrous bands are usually composed of chlorite, mica (muscovite, 
biotite), graphite, amphibole, sillimanite, etc. 

According to their origin, gneisses are subdivided broadly into 
four groups: ( I )  primary gneisses, ( 2 )  injection gneibses, (3) 
orthogneisses and (4) paragneisses. 

Primary gneisses are plutonic igneous rocks possessing a banded 
structure, in which a parallel arrangement of the lamellar or 
fibrous minerals (if present) is evident. These rocks owe their 
structures to a flow movement in a magma in which crystallization 
has already progressed. Primary gneisses are often of granitic 
composition and build up great areas of Pre-Cambrian Archean 
formations. Much of the Lewisian gneiss of Scotland, the 
Laurentian gneiss of Canada and the igneous gneisses of other con- 
tinental shields may be rocks of this character. The setting up of 
gneissic banding in a fluid magma by flow movement presupposes a 
magmatic heterogeneity which in nature arises either by imperfect 
differentiation or by the incorporation of foreign material within 
the magma. In many Archean shields the granite gneisses are 
characterized by containing numerous bands of rock, usually of 
the nature of amphibolites or hornblende schists, representing basic 
igneous rocks of earlier date incorporated in the magma during 
intrusion. These basic bands become injected along planes of 
bedding or foliation by the granitic material and ultimately in 
places become so intimately intermingled with the magma as to 
produce a gneiss of hybrid origin. Less advanced stages of this 
process where injection takes place along the foliation planes of 
inclusions or of the country rock adjacent give rise to injection 
gneisses. Migmatite gneisses (from the Greek migma, "a mixture") 
are mixed, composite or injection gneisses sometimes extensively 
developed in crystalline schist formations u-hich have been invaded 
by granitic intrusions. 

.VThey develop both by mechanical injection of fluid between 
the folia of schists and by intimate soaking and metasomatism 
whereby new feldspar (orthoclase and plagioclase) arises in the 
body of the schist. conspicuously in the form of porphyroblasts, 
or large pseudoporphyritic crystals, but also in finer elements in 
the ground mass. In advanced stages. particularly where the schist 
is of argillaceous or clayey type, the resultant rocks may simulate 
primary granite gneisses with but vague remnants or "ghosts" of 
the original schist to tell the story of their origin. 

The term orthogneiss refers strictly to igneous rocks in which 
a gneissic structure has been superimposed by metamorphism, but 
the name is used by some writers to include also primary gneisses. 
Criteria for the distinction of orthogneisses from primary gneisses 
are sometimes difficult to establish, and are chiefly provided in 
the textural and structural relations of the rocks. They may be 
evidenced by signs of crushing (cataclastic structure), relict tex- 
tures, or where the uhole rock has been totally recrystallized by 
the textural relations of the minerals. In primary gneisses the 
form development of the crystals is largely dependent on the 
order in which the minerals have crystallized from the magma, 
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while in totally recrystallized orthogneisses the growth of the 
minerals has taken place in an essentially solid environment, and 
the form development is dependent on the crystallizing power of 
the several minerals, giving rise to crystalloblastic texture (see 
METAMORPHISM). Some of the best-known orthogneisses are 
those of the granulite districts of Saxony and the Austrian 
Waldviertel near Krems. 

Many gneisses are undoubtedly sedimentary rocks brought to  
their present state by such agents of metamorphism as heat, move- 
ment, crushing and recrystallization. This may be demonstrated 
partly by their mode of occurrence; they accompany limestones, 
graphite schists, quartzites and other rocks mhose sedimentary 
origin is never in doubt. In  many cases bulk chemical composition 
is a certain clue to their origin, since they correspond in this 
particular to normal sediments and not t o  any known igneous 
rocks. Structural or textural criteria, such as bedding, evidence of 
original pebbly or clastic character, are not infrequently to  be 
found. The chemical composition of paragneisses is reflected in 
their mineralogical constitution. 

Gneisses derived from argillites may be rich in biotite, muscovite, 
cordierite, almandine garnet, staurolite, chloritoid, kyanite and 
sillimanite, some of which minerals are practically unknown in 
metamorphosed igneous rocks, while gneisses derived from lime- 
stones or dolomites carry such characteristic minerals as  gros- 
sularite, idocrase, wollastonite, scapolite or forsterite. Some 
paragneisses are rich in feldspar and quartz and may show so close 
a resemblance to gneisses of igneous origin that  by no single 
character, chemical or mineralogical, can their original nature be 
definitely established. (C. E .  T.) 

GNEIST, RUDOLF VON (1816-1895), German jurist and 
political thinker who exercised a profound influence on the growth 
of German administrative law, was born in Berlin on Aug. 13, 
1816, the son of a judge of the supreme tribunal. From 1833 to 
1836 he studied law, especially Roman law under Karl Friedrich 
von Savigny, a t  Berlin university. In  1841 he became a judge, 
and from 1847 he sat in the high court in Berlin. Though he was 
no revolutionary, he soon had to resign because of his opposition 
to the reactionary policy of the Prussian government after 1848. 

After resigning his judgeship, Gneist devoted himself to  aca- 
demic studies. Already in 1842 he had become a reader in Roman 
law at  Berlin university. Gradually, however, he turned his at- 
tention from this subject and Won a growing reputation with lec- 
tures on assizes, on public and oral proceedings, on English and 
French judicial organization and on Prussian, German and English 
constitutional and administrative law. Between 1850 and 1860, 
completely withdrawn from political affairs, he wrote his great 
work on English constitutional law. 

Though he had remarkable success as a teacher, it was only in 
1858 that he became a full professor in Berlin-a position that 
he was to hold until his death. In  all his works, most of which 
even carried the words "English" or "self-government" in their 
titles. he drew upon English conditions past and present. His 
writings earned him a widespread reputation. For more than 20 
years (from 1868) he was president of the German jurists' asso- 
ciation; and he received honorary degrees from Edinburgh, Berlin 
(doctor of philosophy), Bologna and Rostock. 

Gneist's political career began in 1845 with his election as a 
town councilor in Berlin. This gave him considerable experience 
in local politics, a-hich was of great value to him for his later 
academic treatises on "self-government." H e  lost his seat because 
of his views on the reaction after 1848, but regained it in 1858 
He was also a member of the Prussian house of representatives 
from 1859 to 1893, of the Reichstag from 1867 to 1884 and of the 
Prussian state council from 1884. A liberal by conviction, he  
joined the moderate National Liberal party in 1866, though origi- 
nally he had been inclined more to the Progressive party. Later 
he turned to a more conservative liberalism, under the influence 
of Lorenz von Stein (Stein's theory-developed about 1850-is 
based on the dualism of state and society). Bismarck frequently 
asked his advice. In  the Kzrlturkarnpf period (1871-78) Gneist 
opposed the Jesuits and the demand for denominational schools. 
H e  took a strong interest in political matters without holding any 
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extreme views. This position is particularly apparent in his writ- 
ings. Though these do not always stand up to scholarly criticism. 
they reveal a powerful and practical political mind that could at  
the same time present clearly defined legal conceptions. These as- 
sets also explain Gneist's great popular success. 

At the height of his success Gneist resumed his career as a judge. 
His  untiring advocacy of an independent administrative jurisdic- 
tion was rewarded when, a t  the founding of the Prussian supreme 
administrative court in 1875, Gneist was invited to become a mem- 
ber of it. This court was then the highest of its kind in Germany, 
and Gneist exercised a decisive influence in the development of 
its jurisdiction. Gneist died in Berlin on July 22, 1895. 

Gneist's main field of work was public law. Here he emphasized 
the idea of "self-government"; by this he understood the adminis- 
tration of public affairs by self-responsible, honorary ofticials ap- 
pointed by the king from among the aristocracy and the middle 
classes, in contrast to  an administration from above by professional 
civil servants or elected bodies. His model was the administra- 
tion of the English counties by the justices of the peace whereas 
most other contemporary advocates of "self-government" inclined 
rather to the Franco-Belgian systems. Though Gneist's presenta- 
tion of English conditions was not always accurate. since he some- 
times saw them in the light of preconceived political notions, his 
writings nevertheless provided a basis on which the German mid- 
dle classes came to participate widely in public administration. 
The greater part of the German administration remained, h o w  
ever, in the hands of the professional civil.service, mainly because 
the needs of the modern state favoured the growth of specializa- 
tion in this field, so that the term "self-government" is hardly 
any longer applied in the specific meaning used by Gneist. 

The most pregnant of Gneist's ideas proved to be his demand 
for the establishment of independent administrative courts run by 
legal and administrative experts charged with the control of the 
administration. The German states one after another set up an 
independent administrative jurisdiction which was repeatedly ex- 
tended. The opening of the federal administrative court in Berlin 
on June 8. 1953, and the promulgation of the federal code for 
administrative procedure on Jan. 21, 1060; completed the develop- 
ment which Gneist had initiated. 

Gneist's writings include Das lzezltige englisclze Verfassxngs- 
und Vcrwaltungsrecht, 2 vol. (1857-60; later editions under dif- 
ferent titles) ; Englische Verfassz~ngsgescltic/zte 11882 ; Eng. trans.. 
History of the English Constitution, 1886') ; Verwaltzlng, J l l s t i z ,  

Rechtsweg: Staatsverwaltung zlnd Selhstver~t~altnng nach eng- 
lisclzen zmd dezltschen Verkaltnissen (1 869) ; Das engiisclte Parla- 
nzent (1886; Eng. trans., E ~ g l i s h  Parliament, 1889). 

BIBLIOGRAPHY.---0. von Gierke, Rudol f  v o n  Gneist (1896) ; E. Schif- 
fer, Rz~dolf  v o n  Gneist (1929) ; E .  Meister, K a ~ n p f  deu Konservativen 
und Liberalen urn die . . . Gneistschen Veru'altungsrefornzen (1929) ; 
H .  Heffter, Die deutsche Selbstverwaltung im 19. Jahrhundert (1950). 

(W. M.-F.) 
GNIEZNO, a town of Poland, in the Poznan wojczilodztwo 

(voivodeship), is a district capital and one of the two capitals of 
the R7arsaw-Gniezno Roman Catholic archdiocese. Pop. (1960) 
44,000. Gniezno lies on the Poznan-Torun railway in a region of 
many lakes. I t  is a trade centre and has industries processing the 
agricultural produce of the area. Gniezno is rich in fine old build- 
ings, among which the cathedral is outstanding. I ts  Komanesque 
door, dating from the 12th century and cast in bronze, showing 
episodes from the life of St. Adalbert, is one of the finest examples 
of early medieval Polish art. 

Gniezno was one of the oldest fortresses of the Polan tribe (8th 
century A .D . )  and the first capital of the Piast state. The impor- 
tance of the town increased greatly after the burial in the cathedral 
of the remains of St. Adalbert. In  A.D. 1000 the town became the 
capital of the archdiocese (rendering the Polish church inde- 
pendent of the German) and the place of coronation of Po!ish 
kings. I t  obtained town rights in 1243. In 1793 Gniezno came 
under Prussian rule; it  passed to Poland in 1919. During their 
occupation in World War I1 the Germans set up a t  Gniezno one 
of the first forced-labour camps in Poland. (K. M. Ii71.) 

GNOME, AND GNOMIC POETRY. Sententious maxims, 
put into verse for the better aid of the memory, were known by 

the Greeks as gnomes. yvGpa~,  from yvhpv, an opinion. A gnome 
is defined by the Elizabethan critic Henry Peacham (1576?- 
1643?) as "a saying pertaining to the manners and common prac- 
tices of men, which declareth, with an apt brevity, what in this 
our life ought to be done, or not done" The Gnomic Poets of 
Greece, who flourished in the 6th century B.c., were those who 
arranged series of sententious maxims in verse. These were col- 
lected in the 4th century, by Lobon of Argos, an orator, but 
his collection has disappeared. The chief gnomic poets were 
Theognis, Solon, Phocylides, Simonides of Amorgos, Demodocus, 
Xenophanes, and Euenus. With the exception of Theognis, whose 
gnomes were fortunately preserved by some schoolmaster about 
300 B c., only fragments of the Gnomic Poets have come down to 
us Of the gnomic movement typified by the moral works of the 
poets named abolre, Prof. Gilbert Murray has remarked that it 
receives its special expression in the conception of the Seven Wise 
Illen, to whom such proverbs as "Know thyself" and "Nothing 
too much" were popularly attributed. These gnomes or maxims 
were extended and put into literary shape by the poets. Theognis 
enshrines his moral precepts in his elegies, and this was probably 
the custom of the rest;  i t  is improbable that there ever existed 
a species of poetry made up entirely of successive gnomes. But 
the title "gnomic" came to be given to all poetry which dealt in 
a sententious way with questions of ethics. I t  was, unquestionably, 
the source from which moral philosophy was directly developed, 
and theorists upon life and infinity, such as Pythagoras and Xeno- 
phanes. seem to have begun their career as gnomic poets. By the 
very nature of things. gnomes, in their literary sense. belong 
exclusively to the daun of literature; their naivetC and their sim- 
plicity in moralizing betray it. But it has becn observed that many 
of the ethical reflections of the great dramatists, and in particular 
of Sophocles and Euripides, are gnomic distiches expanded I t  
would be an error to suppose that the ancient Greek gnomes are 
all of a solemn character, some are voluptuous and some chival- 
rous; those of Demodocus of Leros had the reputation of being 
droll. In modern times, the gnomic spirit has occasionally been 
displayed by poets of a homely philosophy, such as Francis Quarles 
(1592-1644) in England and Gui de Pibrac (1529-1584) in France. 
The once-celebrated Quatrains of the latter, published in I j j4, 
enjoyed an immense success throughout Europe; they were com- 
posed in deliberate imitation of the Greek gnomic writers of the 
6th century B c These modern eilusions are rarely literature 
and perhaps never poetry. With the gnomic writings of Pibrac 
it was long customary to bind up those of Antoine Favre (or 
Faber) (1557-1624) and of Pierre Mathieu (1563-1621). Gnomes 
are frequently to be found in the ancient literatures of Arabia, 
Persia and India, and in the Icelandic staves. (E. G.', 

GNOMON, a term originally used to mean an instrument 
for allowing one to know the time (yvhpwv, gnomon, from 
yryvha~ctv,  gignoskein, to  know). In its simple and primitive 
form it seems to have been a stick placed vertically on a plane 
surface, and later upon the concave surface of a hemisphere. 
This second form is seen in pocket sundials still used in certain 
parts of the world. That the term was at  one time substan- 
tially synonymous with "vertical line" is seen in an expres- 
sion of Oenopides of Chios ( c .  465 B.c.), for Proclus ( c .  460) 
says that he called "the perpendicular in the archaic manner 
'gnomon-wise' ( ~ a r d  yvOpova), because the gnomon is also a t  
right angles to the horizon." From this early use it came to repre- 
sent a figure like a carpenter's square, but usually with equal 
arms. Seeking, as the Pythagoreans especially did, to relate num- 
ber to geometric forms, the early Greek mathematicians imagined 
squares as built up of gnomons added to unity. For example, they 
saw that 1+3, 1 + 3 + j ,  1+3+j+7 ,  and so on, are squares, and 
that the odd numbers in a figure like this were related to the 
geometric gnomon. Such numbers were, .therefore, themselves 
called gnomons. The early idea of a geometric gnomon was ex- 
tended by Euclid (9.v.; c. 300 B.c.) to include a figure consisting 
of two parallelograms forming an L. Four or five centuries later 
Heron extended the term still farther, using it to mean that which, 
added to any number or figure, makes the whole similar to that to 
which it is added. This usage is also found in the writings of Theon 
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of Smyrna (c. 125) in connection with figurate numbers (q.v.). 
For example, the pentagonal numbers are 1 + 4, 1 + 4 + 7,  
1 + 4 + 7 + 10, . . ., and the gnomons in this case are 4, 7, 10, 
. . .; i.e., they constitute an arithmetical series with a common 
difference of 3. In the same way gnomons are developed with 
respect to hexagonal and higher polygons. The gnomon with 
respect to the square was used by early writers in the finding of 
square roots, and may still be seen in various elementary arith- 
metics and algebras. 

As to the sundial, with a gnomon as a vertical needle, this is 
said to have been introduced into Greece by Anaximander (q.v.; 
c. 575 B.c.), and Herodotus states that it came from the Babylo- 
nians. 

trine was borrowed that a lower demiurge was responsible for  
the creation of this world. This teaching is to be found in the 
Apocryphon of John (early 2nd century) and other documents of 
popular gnosis found near Naj' Hammadi in upper Egypt in the 
1940s and in the Pistis Sophia, a 3rd-century Gnostic work in Cop- 
tic belonging to the same school. The learned gnosis of Valentinus, 
Basilides ( q q . ~ . )  and their schools presupposes this popular gnosis 
which, however, has been thoroughly Hellenized and Christianized 
and sometimes comes very near to the views of middle-Platonism 
(especially the teaching of Numenius). Eastern Gnosticism 
took a somewhat different course. Under the influence of the 
Iranian religion Manichaeism developed an absolute cosmic dual- 
ism between soul and matter. Moreover. it shows the enormous 

BIBLIOGRAPHY.-A brief historical treatment of the subject may be influence of Syrian asceticism, but it  is equally rooted in popular 
found in Sir Thomas Heath, A History o f  Greek Mathematics, vol. i., ~ ~ ~ ~ t i ~ i ~ ~  has its essential doctrines. 
pp. 77-83 (1921) ; Pauly-Wissowa, Realencyclopadie der Classischen 
Altertumswissenschaft (1894 e t  seq.) ; D. E. Smith, History o f  Mathe- Nature.--Gnosticism has its Own conception of man, the world 
matics, "01. ii., pp. 601, 603, 669, 671 ( I ~ z s ) ,  and various other his- and God. expressed in various ways 2nd based on a typical re- 
tories. (D. E. S.) ligious experience. The unconscious self of man (or  some man) 

GNOSTICISM, derived from the Greek word gnostikos (one is consubstantial with the Godhead. but because of a tragic fall i t  
who has gnosis, "knowledge"), is a term used by modern scholars 
to designate a religious movement of late antiquity, with which 
the Christian church came into contact. Gnosticism is not pri- 
marily or exclusively a Christian heresy but rather a religion in 
its own right, which is also known from pagan sources such as the 
Corpus Hermeticum and the Oracula Chaldaica, and from the 
oldest sources of Jewish mysticism, which can be traced back 
to the 1st and 2nd centuries A.D. Though it is not always easy to 
distinguish Gnosticism from Greek philosophy and the Christian 
religion, it has certain characteristics of its own which are alien 
to Greek or Christian tradition, such as the depreciation of the 
cosmos and the rejection of atonement. Historically most impor- 
tant is Christian Gnosticism, the systems of which can be proved 
to have existed in the 2nd century and which extended into Mani- 
chaeism (q.v.), a Gnostic world religion. 

Origins.-In the Dead sea scrolls (q.v.) the knowledge of God 
and the opposition of light and darkness are strongly stressed. 
Their authors, probably the Essenes, may be considered as fore- 
runners of Gnosticism, though no coherent Gnostic system can be 
proved to lie behind their conceptions. More important for 
Gnosticism are the early Merkaba mystics of Palestinian Judaism, 
who conceived their doctrine concerning the ascent through the 
heavens and the "measuring of the body of God" as an esoteric 
lore for the elect, a higher knowledge of things heavenly and 
divine. This current may have been stimulated by the magic 
and syncretism of the contemporary Hellenistic world, but it 
developed in the very midst of Judaism itself. I t  has been shown 
that both the terminology and the concepts of this Jewish mysti- 
cism survive in later Gnosticism. At its Jewish stage, however, 
Gnosticism remained monotheistic and preserved the distinction 
between man, even at  the highest point he can reach, and the tran- 
scendent God. 

The first Gnostic about whom something can be said with con- 
fidence is Simon Magus (q.v.), a Jewish heterodox teacher from 
Gitta in Samaria, who may have considered himself as the magical 
incorporation of the great power of God (Acts viii, 9-10). In 
his school a certain Helen was venerated as the image of Sophia, 
the "first idea of God." who generated the world and fell. This 
seems to be mainly a combination of a local cult of Helen with 
elements of Jewish wisdom and Greek philosophy. The funda- 
mental conception that evil is due to a break within the Godhead 
is new and remained characteristic for all Gnostic schools. There 
is, however. no trustworthy evidence that Simon Magus distin- 
guished between the creator and the highest God. His gnosis 
was still Jewish and monotheistic. This is Gnosticism in its earliest 
form. The same must be said about the gnosticizing circles which 
are alluded to in the later part of the New Testament, especially 
in the Epistle to the Colossians. Stress on "knowledge," cult of 
angels, ascetic or libertinistic tendencies, though perhaps already 
gnostic, did not yet imply dyotheism. 

This dualistic phase was reached after the expansion of Gnosti- 
cism into the Hellenistic world and under the influence of Platonic 
philosophy (especially that of the Timaeus) from which the doc- 

is thrown into a foreign world which is completely alien to its 
real being. Through revelation from above man becomes con- 
scious of his origin, essence and transcendent destiny. This reve- 
lation is often identified with the call of Jesus (not to  be found in 
the Gospels, which the Gnostics regard as merely an exoteric al. 
legory, but rather in a visionary experience or the initiation into a 
secret doctrine). So Gnostic revelation is to be distinguished 
both from philosophical enlightenment, because it  cannot be ac- 
quired by the forces of reason, and from Christian revelation, 
because it is not rooted in history and transmitted by Scripture. 
I t  is rather the intuition of the mystery of the self. The world, 
produced from evil matter ahd possessed by evil demons, cannot 
be a creation of a good God; it is mostly conceived of as an illu- 
sion, or an abortion, dominated as it  is by Yahweh, the Jewish 
demiurge, whose creation and history are depreciated. This world 
is therefore alien to God, who is for the Gnostics depth and silence, 
beyond any name or predicate, the absolute. the source of good 
spirits who form together the pleroma or realm of light. These 
conceptions are expressed in various myths, which have used ma- 
terial from many oriental and Greek religions, but serve to ex- 
press a basic experience which is new, the discovery of the un- 
conscious self or spirit in man which sleeps in him until awakened 
by the Saviour. 

Gnosticism in the technical sense of the word should be dis- 
tinguished from Encratism, which taught the rejection of marriage 
as well as the heavenly origin of the soul and "knowledge" but did 
not express this view in myth and knew of no split within the 
Godhead. I t  is misleading to quote (as is often done) the Odes 
of Solomon, the teaching of Tatian, the Gospel of Thomas or the 
Acts of Thomas, which are encratic, as witnesses of Gnostic doc- 
trine. Encratism, which is deeply rooted in primitive Christianity 
and for a long time and in various countries remained a current 
within Christianity, was rather older than classical Gnosticism. 
I t  served as a starting point for Gnostic speculations and made it  
possible for the Gnostics to link up their views with Christianity. 

Influence.-Scholars differ in their assessment of Gnostic in- 
fluence. Following R. Reitzenstein, R .  Bultmann supposes that 
a pre-Christian Gnostic myth of the saved Saviour, of Iranian ori- 
gin. had a considerable influence on St. Paul, on the author of the 
Gospel of John and on the Christology of the Synoptic Gospels. 
Neither the Valentinian "Gospel of Truth" nor the Dead sea 
scrolls contains such a myth and it remains uncertain that it  ex- 
isted a t  all before Manichaeism. The Mandaeans (q .v . ) ,  a Gnostic 
sect still existing in Iraq, may have developed out of a Jewish 
sect under the influence of Syrian Gnosticism in the 3rd century. 
I t  seems doubtful whether the nucleus of their teachings influenced 
primitive Christianity, though their writings contain many striking 
parallels to the Gospel of John. If Gnosticism is mainly a product 
of the 2nd century, it  may preserve Christian elements which have 
been gnosticized and for the inexperienced eye appear to  be 
Gnostic. So the influence of the learned gnosis of Valentinus, 
Rasilides and others upon Christianity seems to have been mainly 
negative: 
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roy in 1759 and the capital of Portuguese India in 1843. 

Mormugiio, with its modern breakwater and quay and sheltered 
by the promontory of Salsette, is the best port between Bombay 
and Kozhikode (Calicut). A railway connects it (south of the 
Juari estuary) with Castle Rock on the Western Ghats and so 
with the Southern railway (narrow or metre gauge). Goa exports 
coconuts, fruit, spices, manganese and iron ores, fish and salt, but 
its trade is small and its manufactures few. Rice is the staple 
product, with fruit, salt, coconuts and betel nut. 

The population of the Velhas Conquistas is largely Christian 
and that of the Novas Conquistas Hindu. The Christians gen- 
erally speak Portuguese. The Hindus speak Konkani. Economic 
conditions in Goa caused emigration on a large scale, mainly to 
the eastern coast of Africa and to India. More than 1,000 persons 
left Goa every year and large Goanese colonies have consequently 
been formed in Bombay, Mozambique, Natal, etc. Many Goanese 
are partly of Portuguese descent and bear Portuguese names as a 
result of intermarriage between early Portuguese settlers and the 
local inhabitants. They inherit the seafaring habits of their 
ancestors and many find employment as stewards, etc., in liners. 

History.-The ancient Hindu city of Goa, of which hardly a 
fragment survives, was built a t  the southernmost point of the 
island and it was famous in early Hindu legend and history. I n  
the Puranas and certain inscriptions its name appears as Gove, 
Govapuri. Gomant, etc. The medieval Arabian geographers knew 
it as Sindabur or Sandabur and the Portuguese as Goa Velha. 
I t  was ruled by the Kadamba dynasty from the 2nd century A.D. to  
13 12 and by Muslim invaders of the Deccan from 13 12 to 1367. I t  
was then annexed by the Hindu kingdom of Vijayanagar and later 
conquered by the Bahmani dynasty, who founded Old Goa in 1440. 

With the subdivision of the Bahmani kingdom after 1482, Goa 
passed into the power of Yusuf Adil Shah, the Muslim king of 
Bijapur, who was its ruler when the Portuguese first reached 
India. At this time Goa was important as the starting point of 
pilgrims from India to Mecca, as a market with no rival except 
Kozhikode on the west coast and especially as the centre of the 
import trade in horses (Gulf Arabs) from Hormuz. I t  was easily 
defensible by any power with command of the sea, and was at- 
tacked in March 1510 by the Portuguese under Albuquerque. 
The city surrendered without a struggle, and Albuquerque entered 
it in triumph. 

Three months later Yusuf Adil Shah returned with 60,000 troops, 
forced the passage of the ford and blockaded the Portuguese in 
their ships from May to August, when the cessation of the mon- 
soon enabled them to put to sea. I n  November Albuquerque 
returned with a larger force and, after overcoming a desperate 
resistance, recaptured the city, massacred all the Muslims and 
appointed a Hindu, Timoja, governor of Goa. 

Goa was the first territorial possession of the Portuguese in Asia. 
Albuquerque and his successors left almost untouched the customs and 
constitutions of the 30 village communities on the island, only abolish- 
ing the rite of suttee ( 9 . v . ) .  A register of these customs (Foral de usos 
e costumes) mas published in 1526. 

Goa became the capital of the whole Portuguese empire in the east. 
It  was granted the same civic privileges as Lisbon. In 1542 St. Francis 
Xavier mentions the architectural splendour of the city; but it reached 
the climax of its prosperity between 1575 and 1600 The appearance 
of the Dutch in Indian waters was followed by the gradual decline of 
Goa In 1603 and 1639 the city was blockaded by Dutch fleets, though 
never captured, and in 1635 it was ravaged by an epidemic. In 1683 
only the timely appearance of a Mogul army saved it from capture 
by Maratha raiders, and in 1739 the whole territory was attacked by 
the same enemies and only saved by the unexpected arrival of a new 
viceroy with a fleet. The seat of the government was moved to Mor- 
mugio and in 1759 to Pangim. Cholera epidemics were one of the chief 
reasons for the migration of the inhabitants from Old Goa to New Goa. 
Betmeen 1695 and 1775 the population of Old Goa dwindled from 
20,000 to 1,600 and in 1835 it was inhabited by only a few priests, 
monks and nuns. 

During the 19th century events of importance affecting the settlement 
were its temporary occupation by the British in 1809 as a result of 
Napoleon's invasion of Portugal ; the governorship (1855-64) of Conde 
de Torres Kovas, who inaugurated a great number of improvements, 
and the military revolts of the second half of the century. The most 
notable of these was the revolt of Sept. 3, 1895, which necessitated 
the dispatch of an expeditionary force from Portugal. The infante 
Affonso Henriques, duke of Oporto, accompanied this expedition and 

exercised governor's powers with the title of viceroy from March to 
May 1896. 

After Indian claims on Goa in 1948 and 1949, Portugal came under 
increasing pressure to cede Goa, with its other possessions in the sub- 
continent, to India. A crisis was reached in 1955 when satyagrahis 
(nonviolent resisters) from India attcmptcd to pcnetrate the territory 
of Goa. At first the satyagrahis were deported, but later when large 
numbers attempted to cross the borders the Portuguese authorities 
resorted to force and casualties were inflicted. This led to the severance 
of diplomatic relations between Portugal and India on Aug. 18, 1955. 
Tension between India and Portugal came to a head when on Dec. 18, 
1961, Indian troops supported by naval and air forces invaded and 
occupied Goa, Dam20 and Diu. The annexation of Portuguese India 
thus became a mllitary fact. 

Christianity.- Some Dominican friars came out to Goa in 1510, 
but no large missionary enterprise was undertaken before the arrival 
of the Franciscans in 1517. A Franciscan friar, J02o de Albuquerque, 
came to Goa as its first bishop in 1538. In 1542 Francis Xavier took 
over the Franciscan college of Santa FC for the training of native 
missionaries; this was renamed the College of St. Paul, and became 
the headquarters of all Jesuit missions in the east, where the Jesuits 
were commonly styled Paulzstas. By a bull dated Feb. 4, 1557, Goa 
was made an archbishopric with jurisdiction over the sees of Malacca 
and Cochin, to which were added Macao (1575), Japan (1588), 
Angamale or Cranganore (1600), Meliapur (Mylapur ; 1606), Peking 
and Nanking (1610), together with the bishopric of Mozambique, 
which included the entire coast of east Africa. In 1606 the archbishop 
received the title of primate of the east, and the king of Portugal was 
named patron of the Catholic missions in the east; his right of patron- 
age mas limited by the concordat of 1857 to Goa, Malacca, Macao and 
certain parts of British India. The Inquisition was introduced into 
Goa in 1560; five ecclesiastical councils, which dealt wth matters of 
discipline, were held at Goa-in 1567, 1575, 1585, 1592 and 1606. By 
the concordat and missionary agreement with the Vatican (May 7, 
1940), Goa recognized the lawful existence of the Catholic church 
and the exercise of its spiritual mission according to the canon law. 
The additional protocol signed on Sept. 25, 1953, made the archdiocese 
of Goa coincident with Portuguese India. 

BIBLIOGRAPHY.-J. N. da Fonseca, A n  Historical and Archaeological 
Sketch of  Goa (1878) ; the travels of Varthema (c .  1505), Linschoten 
(c .  158O), Pyrard (1608); J .  Fryer, A New Account of East India 
and Persia (1698) ; A. Hamilton, A New Account o f  the East Ilzdies 
(1774) ; Silva Rego, Documentos para a Historia do Patroado Portu- 
guls do Orients, 10 vol. (1947-54); Goncalves Pereira, India Portu- 
gesa (1954). (A. A. G. P.; L. D. S.; X.) 

GOALPARA, a town and district in the Brahmaputra valley 
of Assam, India. The town (pop., 1951, 10,192) stands on the left 
bank of the Brahmaputra, 75 mi. W. of Gauhati, with which it is 
connected by road. I t  was the frontier outpost of the Muslim 
power, and has long been a great centre of river trade. I t  has a 
college affiliated to Gauhati university. The town declined in im- 
portance after the district headquarters were removed to Dhubri 
in 1879. 

GOALPARA DISTRICT covers an area of 3,983 sq.mi. Pop. (1961) 
1,533,841. I t  is situated astride the Brahmaputra where the river 
bends southward from Assam into East Pakistan. Along the banks 
of the river grow clumps of cane and reed; farther back stretch 
fields of rice cultivation, broken only by the fruit trees surround- 
ing the villages; and in the background rise the forest-clad hills 
overtopped by the white peaks of the Himalayas. The Brahma- 
putra annually inundates vast tracts of country. Extensive for- 
ests yield valuable timber and there are about 900 sq.mi. of 
reserved forest. Wild elephants, buffalo, boars. sambar and deer 
abound in the forest. Rice forms the staple crop of the district 
but jute is important in the flood plain, and pulses, mustard, to- 
bacco, sugar and a little tea are also grown. 

Dhubri (pop., 1951, 22,787), the administrative headquarters 
of the district, stands on the right bank of the Brahmaputra where 
that river takes its southward bend. 

GOAT. Goats belong to the family of hollow-horned rumi- 
nants, or Bovidae (q.v.), and are members of the genus Capra, 
closely allied to the sheep. Domesticated goats are descended 
from the pasang (Capra aegagrzls). Probably the east was its 
original home, the earliest records being Persian. C. aegagrus is 
probably represented in Europe by the Cretan and Cyclades races, 
now crossed with the common goat ( C .  hircus).  For other wild 
goats see IBEX; MARK-HOR; ROCKY MOUNTAIN GOAT; TAHR. 

Products.-In China, Great Britain, Europe and North America 
the domestic goat is primarily a milk producer. By good manage- 
ment its limited breeding season and the consequent difficulty of 



maintaining a level supply of milk throughout the year can be 
largely overcome. For large-scale milk production, goats are in- 
ferior to cattle in the temperate zone but superior in the torrid or 
frigid zone. 

The goat is especially adapted to small-scale production of milk 
for the family table. One or t i ~ o  goats will supply sufficient milk 
for a family throughout the year and can be maintained econom- 
ically in small quarters where it would not be practical to keep a 
COW. 

Goat's milk is pure white in colour, and compares favourably 
with cow's milk in flavour and keeping qualities under sanitary 
conditions. I t  has certain characteristics differing from cow's milk 
which make it  more easily digested by infants, invalids and per- 
sons allergic to cow's milk. The curds of goat's milk are much 
smaller, more flocculent and very soluble. The fat globules are 
smaller, finer, more easily assimilated and remain by nature in 
emulsion, so hon~ogenization is unnecessary. These qualities ex- 
plain why the goat has long been known in Europe as the "wet 
nurse" of infants. I t  has been estimated that the annual retail 
value of goat's milk sold in the United States is over $~o,ooo.ooo. 
The retail price per quart varies from 40 to 55 cents. Large com- 
mercial dairies milk as many as qoo goats. Goat's milk is also used 
to make cheese. (For world production statistics see DAIRY IN- 
DUSTRY; MILK.) 

The Angora and Cashmere goats produce wool or mohair ( q . v . ) .  
See also CASHMERE. The flesh is edible, that from young kids 
being quite tender and more delicate in flavour than lamb, which 
it resembles. The goat has long been used as a source of milk, 
cheese, mohair and meat and its skin has been valued as a source 
of leather. (For world production and uses see LEATHER: Sources 
of Nide and Skin Supply; 1lIujor Types o j  Leather.) Goats are 
also used to keep sheep spread out and on the move. 

D i s t r i b u t i o n  a n d  Kinds.-There are many breeds of goat, 
which may be roughly grouped: the prick-eared, e.g., Swiss goats; 
the eastern or Nubian, with long drooping ears; and the wool goat, 
e.g., Angora. While it is usually easy to distinguish goats from 
sheep, certain hair breeds of the latter are, to the layman. only 
distinguishable from goats by the direction of the tail, upward in 
goats, donnnard in sheep. 

Of the Swiss goats, from which many of the best modern breeds 
are derived. the Toggenburg and Saanen are most important. The 
French breeds have much Swiss blood. I n  Germany the many 

B Y  C O U R T E S Y  O F  MRS. C A R L  S A N D B U R G  

FOUR TOGGENBURG DOES 

varieties trace to Swiss breeds. There are many goats of Swiss 
type throughout Scandinavia and the Netherlands, where they are 
held in high esteem. 

The Maltese goat probably contains eastern blood and is an im- 
portant source of milk on the island of Malta. Many goats are 
found in Spain, northern Africa and Italy, among them the Mur- 
cian. Grenada and La Mancha. 

Nubians are African goats, chiefly Egyptian. They are usually 
large. short-haired goats with large lop ears and Roman noses. 
They may be of any solid colour, parti-coloured or spotted. The 
goats in Israel and Syria have long hair and large lop ears. Black, 
with or without white, is the commonest colour. Most Indian vari- 

eties have lop ears, the best coming from the Jumna river area. 
In  Britain the native goat was small, with short legs, long hair, 

usually gray but of no fixed colour and with no definite markings. 
The widespread use of pedigree males, mostly of Swiss extraction, 
to improve the milk yield, resulted in the almost total disappear- 
ance of the native types. 

In  1896, a Jumna Pari (Indian) male goat (Sedgemere Chan- 
cellor) was imported by a British breeder. Since 1850 goats of 
Subian and other lop-eared breeds had come to England in various 
ways. These eastern-type goats, variously described as Persian, 
Indian, Syrian, etc.. and characterized by long pendulous ears and 
convex facial outline. won ~ r i z e s  

in 1910 three Anglo-Nubians SAANEN DOE 

were imported, the first, of a long 
line of importations. In  time this breed, its name shortened to 
Nubian, became one of the most popular goat breeds in the United 
States. In  the second half of the 20th century about one-third of 
the goats registered annually by the American Milk Goat Record 
association were Nubians. The four breed clubs were the Alpine, 
Nubian. Saanen and Toggenburg. The record association handles 
registry. official testing and goat shows for all four breeds. 

The goats,of India, north Africa and Syria have been maintained 
since early times chiefly for their milk, and it is not surprising that 
Xubians have made fine milk records. In  England a Nubian set a 
breed record with more than 4,250 lb. of milk in 365 days of 
lactation. This record compared favourably with a go j-day lacta- 
tion record made in California by a Nubian which produced just 
under 4.250 lb. of milk and 1 8 j  lb. of butterfat. 

In  both England and the United States the Swiss breeds are con- 
sidered, on the average, superior in quantity of milk produced, 
while the Nubians are known as leading in butterfat production. 
A Saanen goat in Great Britain produced more than 6,400 Ib. of 
milk in 36 j  days of lactation. bearing out the reputation of the 
Saanen breed in its Swiss homeland and in the countries to which 
this breed has spread. In the U.S. a Saanen produced more than 
4.900 lb. of milk and 180 Ib. of butterfat; a Toggenburg produced 
more than 4,400 Ib. of milk and I jo lb. of butterfat; and a French 
Alpine produced more than 4,600 lb. of milk and 130 lb. of butter- 
fat. The last three records are for 305 days of lactation. 

Of the wool goats there are two main types : the Angora, or Mo- 
hair, and the Cashmere, or Shawl, goat. Angoras have been estab- 
hshec! in South Africa, .Australia, the United States and Canada. 
About three-quarters of the mohair produced in the United States 
comes from Texas. The Angora is a poor milker. The soft, silky 
hair covers the whole body and most of the legs with close-matted 
ringlets. If not shorn in spring the fleece drops off naturally as 
summer approaches. There is an undergrowth of short hair. The 
average meight of fleece is about 2 4  lb., though good specimens 
yield up to 12 lb. The Angora must have a dry climate and then 
stands cold well. 

In  the Cashmere, which is more like the common goat than the 
Angora, it is the undergrowth which is valuable. The longer the 
hair, the more abundant the fine undergrowth. These goats are 
rather small, with lop ears and tmisted horns. 

Husbandry.--Five dairy goats can be housed in a 10 ft. by 
12 ft. shelter and will require less feed than one cow. They pro- 
duce best on alfalfa or other leguminous hay as roughage, with a 
grain mixture coarsely ground of about I 5% protein content. The 
subsistence ration for the dry doe is I lb. of grain daily. Milking 
goats are fed I lb. of grain daily, above the subsistence ration, for 



GOATSUCKER-GOBI 
3 lb. of milk produced. They should have free access to salt and 
water. 

If they are kept dry, sufficiently exercised in fresh air and sun- 
shine and intelligently fed, they are very hardy animals. If they 
are on pasture, or tethered, they should be moved frequently to  
fresh ground as a precaution against infestation by worms. They 
prefer browse to pasture, and goats that are stall-fed should have 
branches and leaves brought to them. They are relatively free 
from tuberculosis and goat's fever, or brucellosis (q.v.), in the 

COMMON GOAT (CAPRA HIRCUS) 

United States and Great Britain. The diseases and parasites that 
affect goats and sheep are discussed in the article SHEEP. 

The normal lifespan of a goat is 8 to 12 years. They average 
two kids in a litter. Triplets are very common and quadruplets 
and quintuplets are occasionally dropped. 

The female goat, variously called "Nanny" or "Doe," is ready 
for the male ("Billy" or "Buck") between September and Febru- 
ary, during which time they come in heat every three weeks. The 
gestation period is 21-22 weeks. Goats are sexually mature at 6 
months, but it is unwise to mate females before they are 15 
months old, and a male should be used sparingly until 12 months 
old. 

BIBLIOGRAPHY.-H. S. H. Pegler, The Book o f  the Goat (1928) ; 
C .  G. Potts and V. L. Simmons, '(Milk Goats," Farmers Bulletin No. 
920, U.S. Department of Agriculture (1955) ; I. Richards, Modern Milk 
Goats (1921) ; W .  L. TeWalt, Improved Milk Goats (1942); British 
Goat Society Herd Books (annual) ; American Milk Goat Record .4sso- 
ciation Handbooks (annual) ; Dairy Goat Journal (monthly). 

(H. E. J.; M . L . F . ;  L.P.SG.)  
GOATSUCKER: see NIGHTJAR. 
GOBAT, CHARLES ALBERT (1843-1g14), Swiss philan- 

thropist and worker for international peace, awarded the Nobel 
peace prize in 1902 jointly with his compatriot Elie Ducommun, 
was born a t  Tramelan in the Bernese Jura, on May 21, 1843. After 
studying a t  Basel, Heidelberg and Paris, he took his degree in 
law and set up practice in Berne. Concurrently he lectured on 
French civil law a t  the Paris Sorbonne. On transferring his office 
to DelCmont, he took an increasingly active part in local govern- 
ment and public administration. H e  was elected to the cantonal 
council in 1882, presided over the government board of Berne in 
1886 and 1887, and in 1884 was elected to the national council. 
In  1890 he became a member of the Swiss federal council. 

Gobat was president of the fourth conference of the Inter- 
Parliamentary union held a t  Berne in 1892. In  this capacity he 
helped to found its permanent bureau. Henceforth, for more than 
20 years, the work of the bureau absorbed his time and his energy, 
and in 1906 Gobat succeeded Ducommun as director. He wrote 
several books on international affairs and on history, including 
Le Cauchemar de 1'Europe (191 I ) .  H e  died at  Berne on March 16, 
1914. (L. R. A,) 

GOBAT, SAMUEL (1799-1879), second Anglican bishop in 
Jerusalem, was born at  CrCmines, Bern, Switz., on Jan. 26, 1799. 

Trained as a missionary in Basel, Paris and London, he was sent 
by the Church Missionary society overseas, chiefly to Ethiopia. 
H e  became widely known as a missionary and linguist. 

The Jerusalem bishopric had been founded as a joint Anglo- 
Prussian venture in 1841, on the suggestion of Frederick Wil- 
liam IV of Prussia, to protect Protestant Christians in the middle 
east and to combine a united Protestantism with the Orthodox 
Eastern Church to counteract Roman Catholic influence in Jerusa- 
lem. Efforts were to be made to convert Jews but not members 
of other Christian churches. Co-operation between Anglicans and 
Lutherans was uneasy, since Tractarians in England disliked work- 
ing with a nonepiscopal body and German Protestants opposed any 
form of episcopate. 

On the death in 1845 of Michael Alexander, first Anglican 
bishop. it became the turn of the Prussian crown to nominate a 
successor. and Frederick Wijlliam chose Gobat, who was conse- 
crated in 1846. H e  was allowed some latitude in applying the 
canons of the Church of England but disregarded the terms of his 
appointment in proselytizing, particularly from the Orthodox 
Church, which caused bitter controversy a t  a time of deteriorating 
political relations. From 1851 Gobat was aided by the Church 
Missionary society in establishing schools and in starting medical 
work among the Muslims. H e  died in Jerusalem, May 11, 1879. 
I n  1886 the connection with the Lutheran Church ended and the 
reconstructed bishopric became fully Anglican. 

See Samuel Gobat, His Life and Work ,  Eng. trans. by S. M. S. 
Clarke (1884). (J. D. TA.) 

GOBEL, JEAN BAPTISTE JOSEPH (I 72 7-1 794), arch- 
bishop of Paris and HCbertist, was born at  Thann, Alsace, on 
Sept. I, 1727. He became suffragan bishop of the French port 
of the diocese of Basel. As deputy to the states-general of 1789 
he took the oath of the civil constitution of the clergy, and in I 791 
was consecrated archbishop of Paris. On Nov. 7, 1793, he came 
before the bar of the Convention and resigned his episcopal func- 
tions, proclaiming that he did so for love of the people, and through 
respect for their wishes. The followers of J. R. HCbert (q.v.) ,  
who were then pursuing their "worship of reason," claimed Gobel 
as  one of themselves, and he was thus involved in the fate of the 
HCbertists, being condemned to death with P.  G. Chaumette, 
HCbert and Anacharsis Cloots. H e  was guillotined on April 12, 
1794. 

See G. Gautherot, Gobel, dvdque mdtropolitain constitutionnel de 
Paris (1911). 

GOBELIN, the name of a family of dyers and clothmakers 
who probably came from Reims and in the middle of the 15th cen- 
tury established themselves in the Faubourg St. Marcel, Paris. 
The first head of the firm, named Jehan (d. 1476), discovered a 
scarlet dyestuff and spent so much on his establishment that  i t  
was named la folie Gobelin. I n  the third or fourth generation 
some of the family purchased titles of nobility. Balthasar Gobelin 
(d. c. 161 j), who became successively treasurer general of artil- 
lery, treasurer extraordinary of war, councilor secretary of the 
king, chancellor of the exchequer, councilor of state and presi- 
dent of the chamber of accounts, in 1601 received from Henry IV 
the lands and lordship of Brie-Comte-Robert. The name of the 
Gobelins as dyers cannot be found later than the end of the 16th 
century. I n  1601 the Gobelins lent their works to  Henry IV,  who 
set up there 200 workmen from Flanders, to make tapestries; in 
fact the Gobelin family had never produced any tapestry. 

I n  1662 the works in the Faubourg St. Marcel were purchased 
by Colbert on behalf of Louis XIV and transformed into a gen- 
eral upholstery manufactory, in which designs were executed 
under the superintendence of the royal painter, Charles le Brun. 
The establishment, closed in 1694, was reopened in 1697 for the 
manufacture of tapestry, chiefly for royal use and presentation. 

The industry, suspended during the Revolution, was revived by 
Napoleon; in 1826 the manufacture of carpets was added. 

See also LE BRUN, CHARLES; TAPESTRY. 
GOBI, one of the world's largest deserts, mostly in the Mon- 

golian People's Republic and the Inner Mongolian Autonomous 
Region of China and covering parts of the province of Kansu and 
the Xingsia Hui Autonomous Region. I t  occupies a vast arc of 



GOBINEAU-GOBLET 
land in the Mongolian plateau, 300-600 mi. wide and over 1,000 collectives were organized both in Outer Mongolia and in the Inner 
mi. long, running southeast from the eastern borders of Chinese Mongolian Autonomous Region for livestock breeding and, in the 
Turkistan and the Mongolian Altai, and then east and northeast latter, in mechanized farming. The Chinese Communist collec- 
to the Hsing-an (Bhinghan) mountains of Manchuria. The south tives were changed to communes in 1958, the latter being similar 
slopes of the Khangai mountains in central Outer Mongolia (Mon- in character to the former state farms. 
golian People's Republic) bound it in the north and the plateau Soviet-Mongol exploration located coal deposits a t  Tawan-Tolgoi 
of Tibet and the Ho-lan Shan (Ala Shan) and Yin Shan ranges and an oil field at  Sayn Shanda on the Trans-Mongolian railroad. 
in the south. In  the western Gobi, exploitation of the Yu-men oil field was 

The  term Gobi desert often has not been well defined. At expanded by the Chinese Communists in  the late 1950s. The ex- 
times it  has been applied to all the desert and semidesert lands tension of the Kansu railroad to the oil field brought large popula- 
east of the Pamirs and north of the plateau of Tibet and the Great tion increases to the oases towns in the southwest Gobi sections 
Wall. Properly, the Tarim (including Takla Makan; q.v.) and of the Kansu corridor. See also MONGOLIA. ( H .  J. Ws.) 
Dzungarian basins of Chinese Turkistan are separate from the GOBINEAU, JOSEPH ARTHUR, CoMTE DE (1816- 
Mongolian Gobi, as is the Ordos desert south of the Yin Shan. 1882), French man of letters -7ho in his career as a diplomat 
Gobi to the Mongol refers to the level, alkaline, often marshy and formed ideas on social and racial behaviour reflected in his ethno- 
sometimes grassy bottoms of the broad, shallow basins which the logical, historical and imaginative writings, was born at  Ville- 
Mongols call tals. Gobi is thus associated with basin structures dlAvray, near Paris, on July 14, 1816, of a Bordeaux family. 
believed to have been scoured out by the wind and is descriptive of Educated by private tutors and at  a college in Switzerland, he 
terrain. BY transference, the term Great Gobi or Gobi desert developed an enthusiasm for languages, both European and orien- 
has come to be applied t~ the area here defined. Although the tal, and, after failing to enter the military academy a t  St. Cyr, 
Gobi surface is a plateau with an altitude of about 3,000 ft.  in settled in Paris, where he was received into the aristocratic circles 
the east and about 5,000 f t .  in the west and south, the bounding of the Faubourg St. Germain. He wrote some romans-feuilletons, 
mountains on all sides give it a basin character. I n  addition to married (1845) and, in 1849, was appointed chef de cabinet by 
the 10.r~ swells separating the basins in the Gobi desert, its surface Alexis de Tocqueville during the latter's brief period as foreign 
is interrupted occasionally by worn, flat-topped folded ranges minister. Subsequently he was first secretary to the French lega- 
and in the 15est by the complex uplifted fault blocks of the Ata i  tion at  Bern (1851), held posts a t  Hanover and at  Frankfurt and, 
which extends at  diminishing altitude into the Gobi. in 1855, was sent to Teheran, where he remained for four years. 

Sometimes in the plains. the edges of the sedimental'y strata After a period in France he was sent hack to Teheran as minister 
are exposed to view. and these form the great fossil fields of (18611, then to Athens (1864) and to Rio de Janeiro (1869). 
Mongolia, indicating that a change has occurred from a past humid Absent urithout leave in 1870, he witnessed the France-German 
climate to the present desert state. Lakes such as the Ulan Yuur, and the Paris Commune. His last diplomatic post mas at  
Orog Nuur and Boon Tsagaan Kuur northwest of Dalan Dzadagad Stockholm (1872). His liaison with the comtesse de La Tour 
in Outer Mongolia are only a small fraction of the size that ele- (Marie Mathilde Ruinart), separating him from his wife and 
vated strand lines show they once were. Several culture horizons children, led to his retirement in 1877. Thenceforward he lived 
have been distinguished in the Gobi area. Finds have been made mainly in Italy. He died at  Turin on Oct. 13, 1882. 
of relics representing Eolithic, Upper Paleolithic, Azilian, Neolithic Gobineau's reputation as a writer has passed through two phases. 
and Metallic cultures. At first he was acclaimed as an ethnologist for his Essai sur l'ine'gal- 

The Chinese term sha-mo (sand desert) often applied to the itk des races hunzaines, 4 vol. (1853-55; partial Eng. trans., T h e  
Gobi gives a misleading impression of its character, for only small Moral and Intellectual Diversity of Races, 1856, and The Ineqz*al- 
sections of the Gobi comprise sandy or dune deserts. Much of i ty  of Human Races, 1915). In  the second half of the 20th cen- 
it  is of bare rock over which one can drive by car easily for long tury, however, he was chiefly respected for a novel, Les Ple'iades 
distances in any direction. Toward the north and southeast of (1874; Eng. trans., The  Plezads, 1928). The Essai proposed that 
the desolate centre, the precipitation gradually increases from Aryan racial purity could be maintained only by the preservation 
I or 2 in. to 6 or 8 in. Scattered bunch grass appears, then the and strengthening of its Nordic strains. This theory became 
short grass steppe grazed by livestock watered from wells or fashionable in German intellectual circles, and its latent anti- 
a t  rare streams. Such streams entering the Gobi are seasonal in Semitism was exaggerated to produce that gobinisme which Gobi- 
their flow. The largest in the eastern Gobi is the Kerulen neau himself regarded as a distortion of his vie\vs. 
(Hereleng) which flows out of the Henteyn Kuruu (Khentei moun- In  the years that followed the appearance of this essay Gobineau 
tains) and diminishes in volume to terminate in Hu-lun Chih had the liberating experience of Persia. He continued to be the 
(Hulun Nuur), but during floods may continue on to become a gifted amateur, publishing such works as the Traitk des kcritzrres 
tributary of the upper Amur. Flowing into the Gobi from the cune'iformes, 2 "01. (1864), and the Histoire des Perses, 2 vol. 
Tibetan rim lands in the south and irrigating oases are the branch- (1869). The formative influence on him, however, was The  
ing 0-Chi-na H o  (Etsin Gol) and, farther west, the Su-lo Ho. Thousand and One Nights, from ~ h i c h  he took over the figure of 
Gobi rivers terminate in salt lakes or disappear in the sand. Trees the "king's son," using it as the central inspiration of Les Ple'iades: 
are almost nonexistent, although xerophytic shrubs such as saxaul "the book of an aristocrat," he wrote, "which opposes the conver- 
may be found as well as stunted willows and tamarisk near streams sation of exceptional beings to the confused clamour of the 
and wells. Although the water table is high and water often may masses." The three young men, his heroes, are "king's sons"; 
be found within 2 0  f t .  of the surface, the water may be brackish. they travel, they converse, they tell each other stories and they are 
I n  the Gobi Altai which rises to over 9,300 ft. and in other similarly happy. Apart from Les Ple'iades, the best works of Gobineau's 
high mountains, desert steppe grass covers the entire lower two- last years were Souvenirs de voyage (1872 ; Eng. trans., The Crinz- 
thirds of the slopes. Above this, there appears a mountain variant son Handkerchief, 1929), Les Nozrvelles asiatiques (1876; Eng. 
of feather grass. trans.. The Dancing Girl of Shamakha, 1926, and Tales o f  Asia, 

The  animal life of the Gobi include the Djejran gazelle and 1947) and La Renaissance (1877 ; Eng. trans., 1913 and 19281, the 
the Dzeren antelope. Marmots or ground squirrels feed on grass latter a voJume of dialogues in which, through such figures as 
seeds, and their holes are numerous in the steppelands. Sheep Cesare Borgia and Michelangelo, Gobineau proclaimed his un- 
and goats are the most important domestic animals, constituting changing creed of individualism. There are critical editions of 
57% of the total, followed by cattle (24%). Horses form only Les Ple'i'ades and of La Renaissance by Jean Mistler (1946 and 
about 4% and with the cattle are concentrated in the moister 1947). 
southeast. Some 15% are the two-humped camels that comprise GOBLET, (1828-1905), French politician, was born 
the desert transport animals. In  the southeast, Chinese farmers at Aire-sur-la-Lys, Pas de Calais, h'ov. 26, 1828, and was edu- 
long hslve invaded the nomad grasslands. Under the Communist cated for the law. He held a minor government office in 1879, 
regime nomad and farmer alike were regimented. State directed and in 1882 became minister of the interior in the Freycitlet 



GOBY-GODALMING 
cabinet He was minister of education, fine arts and religion in 
Henri Brisson's first cabinet in 1885, and again under Freycinet 
in 1886 He sat in the chamber on the extreme left. All through 
hls life he mas frequently in conflict with his political associates, 
from Gambetta donnnard. 

On the fall of the Freycinet cabinet in December he formed a 
cabinet in nhich he reserved for himself the portfolios of the 
i n t ~ r i o r  and of religion The Goblet cabinet was unpopular from 
the outset, and it was 1~~1th difficulty that anybody could be found 
to accept the ministry of foreign affairs ~ ~ h i c h  was finally given 
to Flourens. 

Then came nhat  is known as the Schnaebele incident, the arrest 
on the German frontier of a French official named Schnaebele, 
which cauqed immense excitement in France. For several days 
Goblet took no definite decision, but left Flourens, who stood for 
peace to flght it out with General Boulanger, then minister of war, 
who nas  for the dispatch of an ultimatum. Although he finally 
intervened on the side of Flourens. and peace was preserved his 
neakness in face of the Boulangist agitation became a natlonal 
danger. 

Defeated on the budget in May 1887, his government resigned. 
In 1888 he nas  foreign minister in the radical administration of 
Charles Floquet. He was defeated at  the polls by a Boulangist 
candidate in 1889, and sat in the senate from 1891 to 1893, ahen 
he returned to the popular chamber. He died in Paris on Sept. 13, 
1905. 

GOBY, generally. any one of a numerous group-the Gobioidei 
-of largely marine and narm-water spiny-rayed fishes. character- 
ized by having a few (usually six) flexible spines in the separate 
first dorsal fin: the pelvic fins are either set close together (in 
the family Eleotridae, known as "sleepers") or united into a suck- 
ing disc (in the Gobiidae, or gobies proper). Most of the several 
hundred k n o ~ i n  species range in length from one to four inches, 

W N T A Y O L G A  

MALE F R I L L F I N  GOBY ( B A T H Y G O B l U S  S O P O R A T O R )  GUARDING EGGS AT.  
T A C H E D  TO AN EMPTY BIVALVE S H E L L  

but a few of the sleepers exceed one foot; some, like Pandaka 
pyg-irzaea of the Philippines, are the smallest knovin vertebrates. 
only about one-half inch long. Male gobies guard encapsulated 
oval eggs, which are attached at  one end by short adhesive threads, 
in a layer on discarded shells or in crevices. Most gobies are bot- 
tom dwellers; many. e.g., Bathygobiz~s species, are limited to the 
edge of tropical shores. 

LVell-known species include: a ten-inch rock-pool inhabiting 
species of Europe, Gobiz~s capito; the mudskippers (Periopl~thal- 
V L U S ) ?  bulging-eyed little fishes that inhabit mud Bats around the 
Indian ocean and the East Indian region, usually resting ~ ~ i t h  the 
front parts out of water; the very hardy, burrow-inhabiting mud- 
sucker, or long-jawed goby (Gillicht/zys mirabilis), the chief bait 
fish of southern California, TI-ith the upper jaw prolonged in the 
adult to beyond the gill opening; and a blind, pink species, Typhlo- 
gobius californien,sis, which lives with a blind shrimp (a Callianassa 
species) in burrows under stones between tide marks along the 

shores of southern California. See  also FISHES : Sculpin-Like 
Fishes ( ~ n d  Gobies. (C. L.  Hs.) 

GOD, the common Teutonic word for a personal object of 
religious worship. I t  is thus, like Gr. T l ~ e o s  and Lat ,  deus,  applied 
to all superhuman beings of heathen mythologies who exercise 
power over nature and man; and also to images of supernatural 
beings or trees, pillars, etc., used as symbols. 

The word "god," on the conversion of the Teutonic races to 
Christianity, was applied to the one Supreme Being, and to the 
Persons of the Trinity. 

Popular etymology has connected the word with "good." This 
is exemplified by the corruption of "God be with you" into good- 
bye. In  Gothic it is G u t h ;  Dutch has the same form as English; 
Danish and Swedish have Gzld, German Gott .  According to the 
Oxford English Dictionary, the original may be found in two Aryan 
roots, both of the form glzeu, one of \ ~ h i c h  means "to invoke," 
the other "to pour"; the last is used of sacrificial offerings. T h e  
word ~ ~ o u l d  thus mean the object either of religious invocation or 
of religious worship by sacrifice. 

See  RELIGIOS ; JUDAISM ; THEISM; etc. 
GOD, CHURCHES OF, a group of 20 or more pentecostal 

denominations that developed from the so-called Latter Rain re- 
vival early in the 20th century. They adhere to the ultraconserva- 
tive or fundamentalist theology, including holiness as a m-ork of 
grace subsequent to conversion or justification, and "speaking in 
other tongues as the Spirit gives utterance." 

The revival began in the Great Smoky mountains in 1886 under 
the leadership of R. G. Spurling and his son, Baptists, and W. F. 
Bryant, a L~Iethodist. I t  was taken over by A. J. Tomlinson, a 
colporteur, who convened an assembly in 1906 a t  Camp creek in 
Cherokee county, S . C .  Two years later he established head- 
quarters a t  Cleveland, Tenn., under the name of Church of God. 
He promoted the movement with vigour, and churches were 
established in various uarts of the countrv. 

Splits began to occu; in 191 7 when the Chattanooga congrega- 
tion seceded and took the name of the Original Church of God. 
Other divisions followed and numerous independent groups mere 
formed. The causes were not theological but were due to rivalries 
among local leaders and opposition to Tomlinson's absolute power 
as general overseer. H e  was virtually deposed in 1922. 

On Tomlinson's death in 1943 disputes between his sons led to 
further schisms. Homer A. Tomlinson set up the Church of God, 
World Headquarters, a t  Queen's Village, K.Y., and his brother 
became head of the Cleveland group known as the Church of God 
Over LVhich M. A. Tomlinson Is  General Overseer. Another 
Cleveland body is the Church of God (Cleveland, Tenn.),  called 
the Elders' Church, from the form of government by a committee 
of elders. 

Among the sects growing out of the Tomlinson movement are  
the Mountain Assembly Church of God; Church of God. Incorpo- 
rated; Church of Jesus; Bishop Poteat's Church of God; Bible 
Church of God; Jesus and Watch Mission; Churches of Our Lord 
Jesus Christ of the Apostolic Faith; Remnant Church of God;  
Apostolic Church of Jesus Christ; Non-Digressive Church of God;  
Justified Church of God; Holstein Church of God;  Church of God 
of the Bible; Glorified Church of God; and several others. 

The Church of God (Anderson, Ind.) is not a pentecostal body 
and repudiates speaking in unknown tongues. The Church of God 
(Oregon. Ill.) is an Adventist body. 

B I B L I O G R A P E Y . - C ~ ~ ~ ~ ~ ~  W. Conn, Like a Mighty Army Moves the 
Church o j  God,  1880-1955 (1955) ; Elmer T. Clark, T h e  Small Sects 
in i i~nerica ( 1 9 5 7 )  ; Homer A. Tomlinson (ed.), Diary o f  A .  J .  Tonzlin- 
scn, 3 vol.; F .  S. Mead, Handbook o f  Denonzinatiolts i ~ z  the United 
States, 2nd rev. ed.  (1961); Yearbook o f  American Churches. 

(E. T. CL.) 
GODALMING, a municipal borough of Surrey, Eng., lies 

across the river Wey on the old London-Portsmouth road, 33 mi. 
S.W. of London by road. Pop. (1961) 15.771. I t  is a residential 
town with an attractive shopping centre in the rather crowded High 
street. The church of SS. Peter and Paul is principally Early Eng- 
lish and Perpendicular, built of local Bargate stone which is no 
longer quarried. A fine old group of almshouses, dating from 1622, 
is administered by the Carpenters' company. Westbrook house, 



GODARD-GODDARD 
home of Gen. James Edward Oglethorpe, founder of the colony 
of Georgia, is now the Medth Home for Incurables. The old town 
hall, built in 1814 on the site of market house, is now a local 
history museum. Public open spaces include the Phillips Memorial 
ground, with a cloister to the memory of Jack Phillips, wireless 
operator of S.S. "Titanic." Charterhouse school, 1 mi. N. of 
Godalming, was transferred from Charterhouse square, London, 
in 1872 and has 120 ac. of grounds with spacious buildings in the 
Gothic style. (See also CHARTERHOCSE.) Godalming's industries 
include woolen manufactures and light engineering. 

Local excavations have revealed evidences of a former Romano- 
British settlement. Godalming (Godelminge) belonged to King 
Alfred and was a royal manor at  the time of Domesday. It was 
granted io  the see of Salisbury by Henry I1 but reverted to the 
crown in the reign of Henry VIII .  In  1563 it was constituted 
a market town by Elizabeth I who granted it a charter of incorpo- 
ration with pourers to hold a market, annual fair and a court of 
piepowder or piepoudre (a  summary court of record formerly held 
at  fairs and markets to administer justice in transactions) in 1575.  
This charter was confirmed in 1620 and a new charter granted by 
Charles I1 in 1666. Extensions were made to the borough in 1S92, 
1928 and 1933. (S. C. D.) 

GODARD, BENJAMIN LOUIS PAUL (1849-189 j),  
French composer of operas. light piano pieces and songs. Born in 
Paris, Aug. 18, 1849, he was a child prodigy on the violin. He 
studied composition under Henri RCber and in his youth wrote 
symphonies, concertos, chamber music and piano pieces. His 
opera, Pe'dro de Zalame'a (1883)! was produced at  Antwerp. and 
his Sy~nphon ie  legendnire, Op. 100, was performed in Paris in 1886. 
His other operas include Jocelyn (r888), long-known for its 
"Berceuse," and Lu Vizandit.re (189 5). Godard's music is slender 
and sentimental, showing at  its best an affinity with Chopin and 
Schunlann, He died of tuberculosis a t  Cannes, Jan. 10, 18gj. 

See M .  Clavie, Benjamin Godard (1905). (E. I.R.) 
GODAVARI, a river of central India, flows across the north- 

ern Deccan from the Western Ghats to th'e Bay of Bengal. Its 
source is within 80 mi. of Bombay. near the Thal Ghat where 
the main railway from that city to the lower Ganges basin crosses 
the Ghats. I ts  general course is somewhat south of east. IVith 
its main southern tributary, the Manjra, it drains the larger part 
of the former state of Hyderabad, now partly in Maharashtra, 
partly in Andhra Pradesh. Near the 80th meridian it is joined 
by the Pranhita bringing from the north the drainage of the 
Mahadeo hills. Above this point the main river flows in a wide 
valley and frequently breaks up into several channels. At the 
Pranhita junction it leaves the lava plateau country and enters a 
trough of easily eroded rocks that extends to the sea. I t  is this 
feature which accounts for the wide break in the Eastern Ghats 
and the great depth of the coastal plain at  the mouths of the Goda- 
vari and Krishna. Sixty miles from the sea it leaves the trough and 
breaks through the Ghats in a magnificent gorge only 200 yd. wide. 
The extensive delta is virtually continuous with that of the Krishna 
~ n d  is connected with that river by canal. 

The upper river is almost dry during winter and spring and is 
almost useless for irrigation. The delta on the other hand is one 
of the richest rice-growing regions in India. The water is de- 
rived from the Godavari by an anicut-a low dam directing the 
stream flow into the head of the canal system. The Goda17ari is 
one of the rivers sacred to Hindus. (T. HER.; L. D. S.) 

GODAVARI, EAST AND WEST, two districts of Andhra 
Pradesh, India, which were formerly part of Madras, comprising 
three dissimilar natural regions: the Agency tract in the north- 
west, underdeveloped and infertile; the exceedingly rich and fertile 
delta of the Godavari along the coast which is the largest rice 
granary of south India; the intermediate upland taluks. The 
Godavari river, after which they are named, divides the districts. 
Forty miles from the sea, a t  Dowlaishwaram, is the famous anicut 
(dam) nearly 2+ mi. in length, constructed by Sir Arthur Cotton 
in 1890, which has made the delta a perennial rice field. 

At the beginning of the 16th century this region was overrun by 
the Muslims. At the end of the struggle with the French in the 
Carnatic, Godavari with the Northern Circars was conquered by 

the British and finally in 1765 ceded to them, except for the small 
territory of Yanam 16 sq.mi.) which remained a French possession 
till 1951, when it was transferred to India. The districts were 
created in 1925 from the old Godavari and Krishna districts. 

EAST GODAVARI district has an area of 5.773 sq.mi. and a popu- 
lation (1961) of 2.609,311. The present headquarters. Kakinada, 
lies on one of the mouths of the river, while Rajahmundry xvas the 
old capital. The port facilities at Kakinada are poor because of 
the heavy silting of the Godavari and ships must lie several miles 
offshore. There is an engineering college and a medical cullege. 
Rajahmundry has also an arts college, a go\.ernment training col- 
lege and two oriental colleges (one exclusively for \\-omen), all 
affiliated to Andhra university. At Samalkot. in the heart of the 
sugar-growing tract of the delta, is a large distillery and sugar 
refinery. 

WEST GODAVARI district has an area of 2,988 sq.mi. and a popu- 
lation (1961) of 1.978.434. The district was carved out of the 
Krishna district in 1925. I ts  capital is at Eluru, noted for its 
woolen carpets, the dyes and 11.oo1 for which are produced locally. 
Both districts were once famous for the manufacture of fine 
cotton cloths, especially saris, a t  such centres as Peddapur in East 
Godavari and Palakollu. (G. KN.)  

GODDARD, CALVIN HOOKER (1891-195j), U.S. army 
officer, military historian and criminologist who is chiefly remem- 
bered for his pioneering tvork in scientific crime detection and for 
his writings on the history of firearms, was born in Baltimore. Rld., 
Oct. 30, 1891. He graduated from the Johns Hopkins University 
school of medicine in 191 5,  served with the U.S. army medical 
corps in IVorld \Yar I (becoming a major in 1918). with the ord- 
nance department in 1I~'orld War 11, and with the corps of military 
police in the Korean war. He \\-as promoted to the rank of colonel 
in 19jo. A lifelong interest in guns. combined with medical knowl- 
edge, qualified Goddard as an expert witness in many famous legal 
cases of the 1920s and led him in 1930 to organize a scientific 
crime detection laboratory in Chicago, 111. He developed instru- 
ments and techniques for identifying the weapon from which a 
given bullet was fired. A talented writer, he contributed scores of 
articles to military and scientific publications. H e  died in Wash- 
ington. D.C., on Feb. 22, I 95 j. (H. C. T.)  

GODDARD, RAYNER GODDARD, BARON, OF ALD- 
BOURNE (1877- ). lord chief justice of England whose work in 
controlling the crime wave that followed World War I1 was of out- 
standing social importance at  that time. He was born in London 
on April 10, 1877, and educated at  hlarlborough college and at  
Trinity college, Oxford, where he graduated in 1898. After being 
called to the bar at  the Inner Temple he became recorder of Poole 
in 191 7 and took silk in I 923. From 1 9 2  j to 1928 he was recorder 
of Bath, and from 1928 to 1932 recorder of Plymouth, being 
raised to the bench as a judge of the high court (king's bench di- 
vision) in 1932. At the bar his most important practice was in 
commercial cases. but his experience as recorder doubtless laid 
the foundation of his wide knowledge of the criminal law, with 
which the general public learned chiefly to associate his name. I n  
1938 Goddard became a lord justice of appeal and in 1944 a lord 
of appeal in ordinary, being also in that year created a life peer. 
The most distinguished part of his career, however. started when, 
in 1936 and near an age when many judges contemplrtte retirement, 
he was appointed lord chief justice. He found himself confronted 
with a wa1.e of crime follo~ving the end of IVorld War 11. and, by 
a combination of a certain measure of severity with a scrupulous 
regard for legal proprieties, he was the inspiration of the judiciary 
and magistracy in bringing this situation under control. He re- 
tired in 1958. (LIT. T.  FVsJ  

GODDARD, ROBERT H U T C H I N G S - ( I S S Z - I ~ ~ ~ ) .  the 
father of American rocketry. was born Oct. j, 1882, at  LiJorcester, 
Mass. As a student at Worcester Polytechnic institute he began 
to speculate on means of reaching the fringes of outer space by the 
use of rockets. After taking his Ph.D. at  Clark university in 
Worcester in 1911 he became a member of the Clark faculty and 
later attained the rank of full professor. 

In 7919 the Smithsonian institution published Goddard's now 
classic report entitled "A >lethod of Reaching Extreme Altitudes" 



GODDARD AND TOWNSEND-GODFREY 
and prol~lded funds for hls rocket research. During the 19203 he 
turned from solid to liquid propelianrs and in 1926 fired his first 
llquid fuel rocket. Supported by Clzrk university and the Gug- 
genhelm foundation. he continued hls experiments with liquid fuel 
rockets and gyroscopic controls a t  a desert site near Rosnell. New 
Mexico. H e  demonstrated that rockets operated in a vacuum as 
well as in air and developed the theory of step rockets consisting 
of several stages as a means of reaching the moon. Progress was 
slow and few people recognized the potential importance of his 
work. 

During World War I1 the U.S. n a w  employed Goddard to de- 
velop missile motors and jet-assisted take-off devices (JATOs) 
for aircraft and moved his laboratory to Annapolis, Md. He was 
engaged in this work at  the time of his death on Aug. 10, 1945. 
Goddard deplored the use of rockets as military weapons but fore- 
saw clearly the possibility of the rocket as a means of extending 
man's knowledge of the universe. 

See Robert H .  Goddard, R o r k ~ z  Development, ed. by  Esther C. 
Goddard and G. Eduard Pendray (1948). (s. p J.) 

GODDARD AND TOWNSEND, tuo  families of cabinet- 
makers of Newport, R.I.. during the 17th and 18th centuries. Both 
families were Quakers of English ancestry and they intermarried. 
In  four generations, 2 0  Goddard and Townsend craftsmen are 
known, and the high point of their excellent productivity was 
reached during the early and mid-18th century. These cabinet- 
makers were especially noted for furniture in the Queen Anne and 
Chippendale styles, identified by an original type of shell carving, 
and a surface treatment called blocking Ko exact European pro- 
totypes existed for their innoyations. Many of the best-known 
pieces. high chests of drawers and secretary bookcases, generally 
executed in mahogany from the West Indies or South America, 
have well-documented histories. 

h'oted individual craftsmen were Christopher Tounsend (1701- 
1792) and his son John (1732-1809) ; Job Townsend (1699-1765) 
and his sons Job, Jr. (1726-1778). and Edmund (1736-1811) ; and 
John Goddard (1724-1 78 j )  and his son Townsend (17 50-1790). 

See Wendell D. Garrett, "The Newport Cabinetmakers a Corrected 
Check Li?t," Antiques, 73:558-561 (June 1958). (J. T. B R )  

GODEFROY (GOTHOFREDUS), a French noble family \\hich 
numbered among its members several distinguished jurists and 
historians. The family claimed descent from Symon Godefroy. 
who was born at  Mons about 1320 and was lord of Sapigneulx 
near Berry-au-Bac, now in the dipartement of Aisne. 

DENS GODEFXOY (Dionysius Gothofredus; 1549-I~ZZ),  jurist, 
son of LCon Godefroy, lord of Guignecourt, was born in Paris 
on Oct. 17. 1549, and died a t  Strasbourg on Sept. 7, 1622. He 
studied lam in the Low Countries and in Germany, and embraced 
Calvinism. This change of faith led to his residence abroad, first 
a t  Geneva ( I  580-89), where he became professor of law, and then 
a t  Heidelberg (1600). where he was head of the faculty of lax and 
was employed from time to time on diplomatic mission5 by the 
Elector Palatine. His most important work u-as the C O Y ~ Z L S  jz~ris 
civilis (Geneva and Lyons. 1583)~  which went through 2 0  editions. 
the most valuable of them being that printed by the Elzevirs a t  
Amsterdam in 1663 and the Leipzig edition of 1740. 

His eldest son, T s h o n o ~ ~  GODEFXOY (1j80-1649), was born 
at  Geneva on July I 7, r 580. He abjured Calvinism and was called 
to the bar in Paris. He became historiographer of France in 1617 
and \\as employed from time to time on diplomatic missions. He 
was employed at  the congress of Miinster. rhere he remained after 
the signing of peace in 1648 as chargC d'affaires until his death on 
Oct. 5 of the next year. 

The second son of Denis, JACQUES GODEFROY ( I  587-1652), 
jurist, was born at Geneva on Sept. 13. 1587. He TTas educated in 
France but returned to Geneva, where he held various important 
public offices. He died on June 2 2 ,  16 52. His edition of the 
Codex Theodosia?z~~s  (4  vol., Lyons, 1665; 6 vol., Leipzig. 1736- 
45), on which he worked for 30 years, became a standard authority 
on the decadent period of the western empire. Jacques Codefroy 
was held to be the most learned jurist of his time. Among his 
numerous other works were several dealing with historical and 
political questions. 

DENIS GODEFROY (161 5-81), eldest son of ThCodore, succeeded 
his father as historiographer of France. 

GODFREY OF BOUILLON (GODEFROY DE BOUILLON j (c. 1060- 
IIOO), a leader in the first crusade, was the second son of Eustace 
11, count of Boulogne, by his marriage with Ida, daughter of Duke 
Godfrey I1 of 1,ower Lorraine. H e  was designated by Duke God- 
frey as his successor; but the emperor Henry IV gave him only 
the mark of Antwerp, in which the lordship of Bouillon was in- 
cluded (1076). He fought for Henry. however, both on the Elster 
and in the siege of Rome, and he was invested in 1082 with the 
duchy of Lower Lorraine. His career as duke was not especially 
distinguished, hut he seems to have been notably pious. and when 
the first crusade was preached, he soon joined the expedition a t  
considerable personal sacrifice. He sold to the bishop of Verdun 
his rights and possessions in that county and pledged his county 
and castle of Bouillon to the bishop of Likge. 

Godfrey began his march in Aug. 1096. Accompanied by  his 
brothers Eustace and Baldwin (the future Baldwin I of Jerusalem, 
q.v.) he led a body of perhaps 15,000 crusaders from the lands 
of the Meuse and the lower Rhine. H e  took the route through 
Hungary and the Balkans and arrived a t  Constantinople on 
Dec. 23, 1096. As the first of the crusading princes to arrive he 
had the difficult problem of reaching a satisfactory relationship 
with the emperor Alexius. Godfrey was at  first unwilling to swear 
the oath of allegiance that the emperor required, but was prevailed 
upon to do so in April 1057. His example was followed by the 
other princes. From this time until the beginning of 1059 Godfrey 
appears as one of the minor princes, while men like Bohemund 
and Raymond, Baldwin and Tancred were determining the course 
of events. 

In  1099 he came once more to the front. The mass of the cru- 
saders mere weary of the political factions that divided some of 
their leaders, and. Godfrey, who was more of a pilgrim than a 
politician, became the natural representative of this feeling. H e  
was thus able to play his part in prevailing upon the reluctant Ray- 
mond of Toulouse to march southward to Jerusalem, and he was 
prominent in the siege, his division being the first to  enter when 
the city was captured. I t  was natural therefore that. when Ray- 
mond refused the offered dignity, Godfrey should be elected ruler 
of Jerusalem (July 22. 1099). He refused the title of king, as- 
suming that of "advocate" of the Holy Sepulchre. The new dignity 
proved more onerous than honourable, and during his short reign 
of a year Godfrey had to combat the Arabs of Egypt and the op- 
position of Raymond and the patriarch Dagobert. H e  was suc- 
cessful in repelling the Egyptian attack at  the battle of Ascalon 
(Aug. ~ o g g ) ,  but he failed to acquire the town of Ascalon after 
the battle; the citizens would surrender only to Raymond, and 
Godfrey refused to accept these terms. 

Left alone. a t  the end of the autumn, with an army of about 
2 , 0 0 0  men, Godfrey was yet able, in the spring of 1100, probably 
with the aid of nen pilgrims, to exact tribute from towns like Acre, 
Aqkalon, Arsuf and Caesarea. But already a t  the end of 1099 
Dagobert. archbishop of Pisa, had been substituted as patriarch 
for Arnulf (who had been acting as vicar) by the influence of 
Bohemund; and Dagobert. whose vassal Godfrey h l d  a t  once 
piously acknowledged himself, seems to have forced him to an 
agreement in April 1100, by ~rh ich  he promised Jerusalem and 
Jaffa to the patriarch, in case he should acquire in their place Cairo 
or some other town, or should die without issue. Thus were the 
foundations of a theocracy laid in Jerusalem; and when Godfrey 
died (July 1100) he left the question to be decided, whether a 
theocracy or a monarchy should be the government of the Holy 
Land. 

Because he had been the first ruler in Jerusalem, Godfrey was 
idolized in later saga. He was depicted as the leader of the cru- 
sades, the king of Jerusalem, the legislator who laid down the 
assizes of Jerusalem. H e  was none of these things. Bohemund 
was the principal leader of the crusade; Baldwin was the first king; 
the assizes were the result of a gradual de\relopment. I n  reality 
he ~r~ould  seem to have been a quiet, pious, hard-fighting knight, 
who was chosen to rule in Jerusalem because he had no dangerous 
qualities and no obvious defects. 



Godfrey was the principal hero of two French chansons de geste 
dealing with the crusade, the Clza?zso?z d'Antioche (ed. by P. Paris, 
2 vol., 1848) and the Chanson de JCrusalem (ed. by C. Hippeau, 
1868). I n  addition, the parentage and early exploits of God- 
frey were made the subject of legend. His grandfather was said 
to be Helias, knight of the Swan, one of the brothers whose ad- 
ventures are well known, though with some variation, in the fa- 
miliar fairy tale of "The Seven Swans," almost identical with the 
Lohengrin (9.v.) legend. See also CRUSADES. 

B I B L I O C R A P H Y . - G O ~ ~ ~ ~ ~  is made the central figure of the first crusade 
in the history of that expedition by Albert of Aix, written c. 1130. For 
modern work see J. C. Andressohn, The Ancestry and Life of Godfrey 
of Bouillon (1947) ; S. Runciman, History of the Crusades, vol. i 
(1951) ; H. Pigeonneau, Le Cycle de la croisade et de la famille de 
Bouillon (1877) ; A. Hatem, Les Podmes dpiques des croisades (1932). 
Two later and interesting attempts to reassess Godfrey's character and 
achievement are H. Glaesener, "Godefroid de Bouillon etait-il 'un 
mkdiocre,' " Revue d'histoire eccle'siastique, vol. xxxix ( ~ g q j ) ,  and 
M. Lobet, Godefroid de Bouillon: Essai de biographie antile'gendaire 
(1943). 

GODFREY OF VITERBO (c. I I 20-C. I 196), chronicler, proba- 
bly an Italian by birth, passed some of his early life at Viterbo, 
where he also spent his concluding days, but he was educated at 
Bamberg. About 1140 he became chaplain to the German king 
Conrad 111; but the greater part of his life mas spent as secretary 
(notarius) in the service of the emperor Frederick I, who em- 
ployed him on many diplomatic errands. The only part of God- 
frey's voluminous work which is valuable is the Gesta Friderici I, 
verses relating events in the emperor's career from 11 j5 to 1180. 
Concerned mainly with affairs in Italy, the poem tells of the sieges 
of Milan, of Frederick's flight to Pavia in I 167. of the treaty with 
Pope Alexander I11 at  Venice, and of other episodes with which 
the author was intimately acquainted, and many of which he had 
witnessed. Attached to the Gesta Friderici is the Gesta Heinrici 
V I ,  a shorter poem which is often attributed to Godfrey, although 
W. Wattenbach and other authorities thought it n7as not written 
by him. His other works are Speczclunt Regum and the popular 
Memoria saecztlorum, rewritten as Pantheon. 

GODFREY, SIR EDMUND BERRY (162 1-1 6 78), Eng- 
lish magistrate and politician, was born on Dec. 23: 1621, and 
educated at  Westminster school and Christ Church, Oxford. After 
entering Gray's Inn he became a prosperous dealer in wood. He 
was made a justice of the peace for the city of Westminster: and in 
Sept. 1666 was knighted as a reward for his services during the 
great plague. 

In  Sept. 1678 Titus Oates (9.v.) and two other men appeared 
before him with written information about the alleged "popish 
plot" to kill the king, and swore to the truth of their statements. 
During the excitement which follo~ved the magistrate expressed 
a fear that his life was in danger, but took no precautions. On 
Oct. 1 2  he did not return home as usual, and on the I 7th his body 
was found on Primrose hill, Hampstead. The evidence proved 
that he had been murdered, and the excited populace regarded the 
deed as the work of the Roman Catholics. In Dec. 1678 Miles 
Prance, under arrest for conspiracy, confessed to having been 
present a t  Godfrey's murder, the deed being done by Robert Green, 
Lawrence Hill and Henry Berry, a t  the instigation of Roman Cath- 
olic priests. The three men were hanged in 1679, but Prance's con- 
fession was subsequently proved false, and he pleaded guilty to 
perjury. The secret of Godfrey's death was never solved. 

GODIVA (c .  1040-c. 1080) was the wife of Leofric, earl of 
Mercia and lord of Coventry, and the benefactress of several re- 
ligious houses. 

Legend says that, the people of Coventry suffering grievously 
under Leofric's oppressive taxation, Lady Godiva appealed to her 
husba.nd, who said he would grant her request if she would ride 
naked through the crowded market place. This she did, clothed 
only in her long hair. Her  husband kept his word and abolished 
the obnoxious taxes. 

A later version says that Godiva issued a proclamation that all 
persons should keep within doors and shut their windows. One 
person disobeyed her proclamation, a tailor, ever afterward known 
as Peeping Tom, who is said to have been struck blind. Still an- 
other version says that Godiva was made invisible. The oldest 

form of the legend is given in Flores historiarum by Roger of 
Wendover (d. 123 j ) ,  who quoted from an earlier writer. 

The Godiva procession, which was instituted May 31, 1678, as 
part of Coventry fair, was celebrated at  intervals until 1826. The 
"Peeping Tom" in Hertford street, Coventry, was perhaps an image 
of St. George. 

GODKIN, EDWIN LAWRENCE (1831-I~OZ), Anglo- 
U.S. editor and founder of the Nation, was born in Moyne, County 
Wicklow, Ire., Oct. 2 ,  1831. After graduating in 1851 from Queen's 
college, Belfast, and studying law in London, he was special cor- 
respondent for the London Daily News in the Crimean War. After 
editorial work on the Belfart Northern Whig, he went to America 
late in 1856, writing letters descriptive of a southern tour for the 
London Daily News. He continued his connection with this journal 
while studying law in New York. He was admitted to  the bar in 
1858. and because of his impaired health he and his wife, Frances 
Elizabeth Foote, traveled in Europe 1860-62. At about this time 
Godkin was offered a partnership in the New York Times by its 
editor, Henry Jarvis Raymond; but although attracted by the 
offer, he in 1865 carried out a long-cherished dream by founding 
the Nation. This quickly became the foremost review in the 
country-as James Russell Lowell put it ,  because of the "ability, 
information and unflinching integrity" of the editor. Indeed, the 
periodical was so superior that Charles Dudley Warner, editor of 
the Hartford Courant, styled it  the "weekly judgment day." I n  
1881 Godkin sold the Nation to Henry Villard, owner of the New 
York Evening Post, of which paper the Nation became the weekly 
edition. Godkin himself became associate editor of the Post, 
succeeding Carl Schurz as editor in chief, 1883-99, and shaping 
the policy of that journal. Under his leadership the Post broke 
with the Republican party in the presidential campaign of 1884, 
when Godkin's opposition to Blaine did much to create the so-called 
Mugwump party (see MUGWUMP), and his organ became com- 
pletely independent. H e  consistently advocated currency reform, 
the gold basis, a tariff for revenue only, and civil service reform, 
rendering the greatest aid to the last cause. His attacks on Tam- 
many Hall were so frequent and so fearless that he was several 
times sued for libel because of biographical sketches of cer- 
tain leaders in that organization, but the cases were dismissed. 
His opposition to "jingoism" and to imperialism was able and 
forcible. 

Godkin retired from his editorial duties in 1899 and died in 
Greenaay, Devonshire, England, May 21, 1902. 

BIBLIOGRAPHY.-Roll0 Ogden (ed.), Life and Letters gf Edwin Law- 
rence Godkin, which has a list of Godkin's writings, 2 vol. (1907) ; ac- 
counts in W. G. Bleyer, Main Currents in the History of American 
Journalism (1927) ; 0 G. Villard, Some Newspapers and Newspaper- 
men (1926) ; Allan Pievins, The Evening Post ( 1 9 2 2 )  ; and H. F. Pringle, 
"Godkin of the Post" in E. H. Ford and E. Emery (eds.), Highlights in 
the History of the American Press (1954). 

GODMAN,CHESTER, a municipal borough in the Hunting- 
donshire parliamentary division of Huntingdonshire, Eng., on the 
right bank of the Ouse, I mi. S.S.E. of Huntingdon (its twin 
town) and 15 mi. S.E. of Cambridge by road. Pop. (1951) 2,502. 
Area 7.7 sq.mi. A Romano-British settlement occupied the site 
of Godmanchester. The town (Godmundcestre) belonged to the 
king before the Conquest and in 1213 King John granted the manor 
to the men of the town at  a fee farm of 6120 yearly. James I 
granted an incorporation charter in 1605, which recited that the 
burgesses were chiefly engaged in agriculture, and granted them 
a fair, which is now discontinued. The spire of the beautiful Per- 
pendicular church of St. Mary the Virgin is a landmark for miles 
over the fens; it contains miserere stalls, traditionally from Ram- 
sey abbey, Huntingdonshire. The 13th-century stone bridge over 
the river, on which swans are seen, connects the town with Hunt- 
ingdon; the two Huntingdon arches are decorated, Godmanches- 
ter's are plain. The Elizabethan grammar school is one of many 
Tudor houses in Godmanchester and of these and the Georgian 
buildings, 77 were listed (1956) for preservation. The trade is 
agricultural, but many people find employment in Huntingdon. 
Many old customs survive, including the ringing of curfew: The 
court leet of the freemen appoints a swanherd and pinder (an 
officer who impounds stray beasts). 



GODOLPHIN- 
GODOLPHIN, SIDNEY (1610-1643), English Royalist 

and poet, born at  Godolphin hall, Cornwall, was baptized on 
Jan. 15, 1610. Educated at  Exeter college, Oxford. he became 
intimate with Ben Jonson, Thomas Hobbes and other men of let- 
ters. He was a member of parliament for Helston from 1628. A 
staunch Royalist, he was one of the last to leave the house of com- 
mons when the king ordered his supporters to withdraw. He 
joined the Royalist forces under Sir Ralph Hopton and on Feb. 9, 
1643, was killed in action at  Chagford, Devonshire. 

The earl of Clarendon pays a notable tribute to Godolphin in 
his History and Hobbes praises him in Leviathan. A few of his 
poems were published in the I 7th century; of these the chief is 
The Passion of Dido for Aeneas, a translation from the Aeneid, 
apparently unfinished at  his death and completed and published 
by Edmund Waller ( I  658). Other poems survived in manuscript 
collections. Godolphin's best lyrics have a fine strength and deli- 
cacy. 

The first complete edition was by G. Saintsbury, in Minor Poets of 
the Caroline Period, 3 vol. (~goj-21). See also Poems, ed. by W .  Digh- 
ton (1g31), with a biographical introduction. (V. DE S. P.) 

GODOLPHIN, SIDNEY GODOLPHIN, EARL OF 
(164j-I ~ I Z ) ,  English statesman. was a cadet of an ancient Cornish 
family. In 1662 he was introduced into the royal household by 
Charles 11, with whom he became a favourite, and in 1668 he en- 
tered the house of commons as member for Helston. Although he 
seldom addressed the house, he acquired a reputation as its chief 
financial authority. In  March 1679 he was appointed a commis- 
sioner of the treasury and in Feb. 1680 a privy councillor; and by 
the following autumn he, with Hyde (afternard earl of Rochester) 
and Sunderland,-the "chits"-were regarded as the king's chief 
advisers. Though he voted for the Exclusion bill in 1680, he was 
continued in office after the dismissal of Sunderland. In April 
1684 he became one of the secretaries of state, and in September 
he was created a baron and succeeded Rochester as first lord of 
the treasury. After the accession of James I1 he was made cham- 
berlain to the queen and, uith Rochester and Sunderland, enjoyed 
the king's special confidence. 

In  1687 Godolphin was again named a commissioner of the 
treasury. He was one of the council of five appointed by James to 
represent him in London when he went to join the army after the 
landing of William of Orange in England. and was afterward ap- 
pointed a commissioner to treat with the prince. Under William 
I11 he was reappointed as a commissioner of the treasury (April 
1689) and became first lord in Nov. 1690, but maintained, in con- 
junction with Marlborough. a treacherous intercourse with James 
11. After Sir John Fenwick's confession in 1696 regarding the 
attempted assassination of William 111, Godolphin was prevailed 
upon to resign; but when the Tories came into power in 1700 he 
was again appointed lord treasurer and retained office for about a 
year. Though not a favourite with Queen Anne, he was, after her 
accession, appointed to his old office on the recommendation of 
Marlborough. He was made an earl in I 706. He played an active 
part in bringing about the union with Scotland. As the Spanish 
succession war developed he was driven more and more into al- 
liance with the Whigs, He thus lost the support of Robert Harley 
and the Tories; and Harley began to supplant his influence and 
that of the Marlboroughs with the queen. After the Tory reaction 
which followed the impeachment of Henry Sacheverell, the queen 
abruptly dismissed Godolphin from office on Aug. 7, I 710. He 
died on Sept. I 5, I 7 I 2. He married Margaret Blagge, whose life 
was written by John Evelyn, in 1675, She died in 1678. 

See H. Elliott, T h e  Life of Sidney, Earl of Godolphin (London, 
1888) ; Dictionary of National Bzography, vol. xxii (London, 1890). 

GODOWSKY, LEOPOLD (18 70-1938), Polish-American 
musician and composer, was born at Vilna on Feb. 13, 1870. He 
made his debut as a pianist there as a child of nine, and then 
toured Russia, Poland, Germany and the United States. After 
1912 most of his tours were confined to the latter country. His 
compositions included j3 original studies after the e'tudes of Cho- 
pin, a sonata in E minor and many compositions for piano and 
violin. He died in New Irork city, Kov. 21, 1938. 

GODOY, MANUEL (1767-1851). DCKE OF ALCUDIA and 

PRINCE OF THE PEACE, Spanish royal favourite and statesman. 
Born of a minor noble family in Badajoz on k a y  12, I 767. he en- 
tered the royal bodyguard in I 784 and soon established himself as 
the lover of Maria Louisa of Parma, whose husband became king 
as Charles IV in I 788. Godoy, clever enough to win the king's 
as well as the queen's favour, was created duke of Alcudia in April 
I 792 and eventually made prime minister (November). His  sup- 
port of the king's Bourbon sentiments in interceding for Louis 
XVI  of France led to the French republic's declaring war in  1793, 
but after the French victories in Catalonia he negotiated the peace 
of Basle (July I 79 j ) ,  in which he ceded San Domingo bu t  for  
which he was rewarded with the title "prince of the peace." A 
disastrous war with England followed the Franco-Spanish treaty 
of San Ildefonso (Aug. 1796)  The archbishop of Seville and the 
grand inquisitor were exiled for plotting against Godoy in March 
1797, and he was married to Maria Teresa, countess of Chinchbn, 
a natural daughter of the king's uncle, in September, but in March 
I 798 envy of his position at court, together with the French Direc- 
tory's mistrust, drove Godoy from office. Yet he remained infiuen- 
tial and returned to office in 1801. H e  personally commanded the 
Spanish troops in the War of the Oranges. which won Olivenza 
from Portugal. War with England having been renewed after the 
peace of -4miens. his relations with Napoleon gradually deterio- 
rated. though under the secret treaty of Fontainebleau (Oct. 27, 
180 7) Godoy was offered the kingdom of the Aigarves for himself. 
Meanwhile the prince of Asturias, the future King Ferdinand VII ,  
was plotting to displace him; Godoy had Ferdinand arrested 
(Oct. 29); but after Ferdinand's release, as French troops were 
overrunning Spain, popular resentment culminated in the riots of 
Aranjuez (March 1808), which enabled Ferdinand to arrest GO- 
doy. Sent then on Napoleon's orders to Bayonne, Godoy stayed 
with Charles IV till the latter's death in Rome (1819). Having 
failed to recover his confiscated estates even after Ferdinand's 
death (1833), he had to live as Louis Philippe's pensioner till Isa- 
bella I1 restored them in 1847. H e  died in Paris on Oct. 4, 1851. 

(J. G. R.-S.) 
GODUNOV, BORIS FEDOROVICH, tsar of Muscovy 

(c. 1552-1605). the most famous member of an ancient, now 
extinct Russian family of Tatar origin, which migrated from the 
Horde to Muscovy in the 14th century. Boris's career of service 
began at  the court of Ivan the Terrible. He is mentioned in 1570 
as taking part in the Serpeisk campaign as one of the archers of 
the guard. In 1571 he strengthened his position at  court b y  his 
marriage with Maria, the daughter of Ivan's favourite, Malyuta 
Skuratov. In  I j80 the tsar chose Irene, the skter  of Boris, to 
be the bride of the tsarevich Theodore, on which occasion Boris 
was promoted to the rank of boyar. On his death-bed Ivan ap- 
pointed Boris one of the guardians of his son and successor, 
Theodore. who was of somewhat weak intellect. The reign of 
Theodore began with a rebellion in favour of the infant tsarevich 
Demetrius, the son of Ivan's fifth wife Marie Nagaya, a rebellion 
resulting in the banishment of Demetrius, with his mother and 
her relations, to their appanage at  Uglich. On the occasion of the 
tsar's coronation (May 31, 1584), Boris was loaded with honours 
and riches, yet he held but the second place in the regency during 
the lifetime of his co-guardian Nikita Romanovich, on whose 
death, in 158 5, he was left without any serious rival. A conspiracy 
against him of all the other great boyars and the metropolitan 
Dionysy, which sought to break Boris's power b y  divorcing the 
tsar from Godunov's childless sister, only ended in the banish- 
ment or tonsuring of the malcontents. 

Henceforth Godunov was omnipotent. The direction of affairs 
passed entirely into his hands, and he corresponded with foreign 
princes as their equal. His policy was generally pacific, but always 
most prudent. In I 595 he recovered from Sweden the towns lost 
during the former reign. Five years previously he had defeated 
a Tatar raid upon Moscow, for which service he received the title 
of slugar, an obsolete dignity even higher than that of boyar. 
Towards Turkey he maintained an independent attitude, sup- 
porting an anti-Turkish faction in the Crimea, and furnishing the 
emperor with subsidies in his war against the sultan. Gadunov 
encouraged English merchants to trade with Russia by exempting 
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them from tolls. He civilized the north-eastem and south-eastern 
borders of Muscovy by  building numerous towns and fortresses 
to  keep the Tatar  and Finn tribes in order. Samara, Saratov, and 
Tsaritsyn and a whole series of lesser towns owe their existence 
to  him. H e  also re-colonized Siberia, which had been slipping 
from the grasp of Muscovy, and formed scores of new settle- 
ments, including Tobolsk and other large centres. I t  was during 
his government that the Muscovite Church received its patri- 
archate, which placed it  on an equality with other eastern 
churches and emancipated it  from the influence of the metro- 
politan of Kiev. It was Boris's internal policy t o  support the 
middle classes a t  the expense of the old nobility and the peasants, 
hence the ukase ( I  587) forbidding the peasantry to  transfer 
themselves from one landowner to another, thus binding them to 
the soil, and leading to the institution of serfdom in its most 
grinding form. The sudden death of the tsarevich Demetrius 
a t  Uglich (May I j, 1591) has commonly been attributed t o  
Boris. 

On the death of the childless tsar Theodore (Jan. 7 I j98), a 
Zemsky Sobor, or national assembly, unanimously elected Boris 
tsar on Feb. 21. The Romanov family, who had been his chief 
rivals, were disgraced and banished. Boris was the first tsar to 
import foreign teachers on a great scale, the first t o  send young 
Russians abroad to be educated, the first t o  allow Lutheran 
churches to  be built in Russia. H e  also felt the necessity of a 
Baltic seaboard, and attempted to obtain Livonia by diplomatic 
means. That Boris was one of the greatest of the Muscovite tsars 
there can be no doubt. But his great qualities were overbalanced 
by a n  incurable suspiciousness. H e  encouraged informers and per- 
secuted suspects on their unsupported statements. The Romanov 
family in especial suffered severely from these delations. In 1603 
a pretender appeared in Poland, who claimed to be the murdered 
tsarevich Demetrius, and, with the support of King Sigismund of 
Poland, he was leading a small army, reinforced by the Don 
Cossacks, into south-west Russia, when Boris died suddenly (April 
13 1605), leaving one son, Theodore II . ,  who succeeded him for 
a few months and then was foully murdered by the enemies of 
the Godunovs. 

See Platon Vasilievich Pavlov, On the Historical Significance of the 
Reign of Boris Godunov (Rus.), (1850) ; Sergyei Mikhailivich Soloviev, 
History of Russia (Rus.), (2nd ed., vols. vii.-viii., 1897). 

(R. N. B.) 
GODWIN, FRANCIS (1562-1633), English divine, son of 

Thomas Godwin, bishop of Bath and Wells, was born at  Hanning- 
ton, Northamptonshire, and studied at  Christ Church, Oxford. 
After holding two Somersetshire livings he was in I 587 appointed 
subdean of Exeter, bishop of Llandoff (1601) and of Hereford 
(161 7). His Catalogue of the Bishops of England since the first 
filanting o f  the Christian Religion in  this Island (1601; 2nd ed., 
161 5 ;  Latin ed., 1616) was republished, with a continuation by 
William Richardson, in  1743. I n  1616 Godwin produced Rerum 
Anglicarum, Henrico VIII . ,  Edwardo V I .  et Maria regnantibus, 
Annales, afterwards translated and published by his son Morgan 
under the title Annales of England (1630). His The Man in the 
Moone, or a Discourse of a Voyage thither, by Domingo Gonsales, 
written apparently between I 599 and 1603 and published post- 
humously in 1638, was imitated in several important particulars 
by Cyrano de Bergerac, from whom, if not from Godwin direct, 
Swift borrowed in writing of Gulliver's voyage to Laputa. An- 
other work of Godwin's, Nuncius inanimatz~s Utopiae ( I  629), 
seems t o  have been the prototype of John Wilkins's Mercury, or 
the Secret and Swift Messenger, which appeared in 1641. 

GODWIN, MARY WOLLSTONECRAFT (I 759-1 797), 
English misiellaneotts writer, was born probably at  Hoxton, Lon- 
don. Her  family was of Irish extraction. Her father, Edward John 
Wollstonecraft, after dissipating the greater part of his patrimony, 
tried to earn a living by farming, which only plunged him into 
deeper difficulties, and he led a wandering, shifty life. The family 
roamed from Hoxton to Edmonton, to Essex, to  Beverley in 
Yorkshire, to Lougharne, Pembrokeshire, and back to London. 

After Mrs. Wollstonecraft's death in 1780, soon followed by 
her husband's second marriage, the three daughters, Mary, 
Everina and Eliza, sought to  earn their own livelihood. Mary, 

the eldest, went in the first instance to  live with her friend Fanny 
Blood, a girl of her own age, whose father, like Wollstonecraft, 
was addicted to  drink. Mary helped Mrs. Blood to earn money 
by taking in needlework, while Fanny painted in water-colours. 
Everina went to  live with her brother Edward, and Eliza made a 
hasty and, as it  proved, unhappy marriage with a Mr. Bishop. A 
legal separation was afterwards obtained, and the sisters, together 
with Fanny Blood, took a house, first a t  Islington, afterwards at  
Newington Green, and opened a school, which was carried on 
with indifferent success for nearly two years. During their resi- 
dence at  Newington Green, Mary was introduced to Dr. Johnson, 
who, as Godwin tells us, "treated her with particular kindness 
and attention." 

I n  1785 Fanny Blood married Hugh Skeys, a merchant, and 
went with him to Lisbon, where she died in childbed after send- 
ing for Mary to nurse her. "The loss of Fanny," as she said in  
a letter to Mrs. Skeys' brother, George Blood, "was sufficient of 
itself to have cast a cloud over my brightest days. . . . I have 
lost all relish for pleascre, and life seems a burden almost too 
heavy to be endured." Her first novel, Mary, a Fiction (1788), 
was intended to commemorate her friendship with Fanny. After 
closing the school a t  Newington Green, Mary became governess 
in the family of Lord Kingsborough, in Ireland. Her  pupils were 
much attached to her, especially Margaret King, afterwards Lady 
Mountcashel; and indeed, Lady Kingsborough gave the reason 
for dismissing her after one year's service that the children loved 
their governess better than their mother. Mary now resolved to 
devote herself to  literary work, and she was encouraged by John- 
son, the publisher in St. Paul's churchyard, for whom she acted 
as literary adviser. She also undertook translations, chiefly from 
the French. The Elements of Morality (1790) from the German 
of Salzmann, illustrated by Blake, an old-fashioned book for 
children, and Lavater's P/zysiog?tomy were among her translations. 
Her Original Stories from Real Life were published in 1791, and, 
with illustrations by Blake, in I 796. In  I 792 appeared A Vindica- 
tion of the Rights of Woman, the work with which her name is 
always associated. 

I t  is not among the least oddities of this book that it is dedi- 
cated to M. Talleyrand PCrigord, late bishop of Autun. Mary 
Wollstonecraft still believed him to be sincere, and working in 
the same direction as herself. I n  the dedication she states the 
"main argument" of the work, "built on this simple principle that, 
if woman be not prepared by education to become the companion 
of man, she will stop the progress of knowledge, for truth must 
be common to all, or i t  will be inefficacious with respect to its 
influence or general practice." I n  carrying out this argument she 
used great plainness of speech, and it  was this that caused all, or 
nearly all, the outcry. For she did not attack the institution of 
marriage, nor assail orthodox religion; her book was really a plea 
for equality of education, passing into one for State education and 
for the joint education of the sexes. I t  was a protest against the 
assumption that woman was only the plaything of man, and she 
asserted that intellectual companionship was the chief, as it  is 
the lasting, happiness of marriage. She thus directly opposed the 
teaching of Rousseau, of whom she was in other respects an 
ardent disciple. 

Mrs. Wollstonecraft, as she now styled herself, desired to  
watch the progress of the Revolution in France, and went to Paris 
in 1792. Godwin, in his memoir of his wife, considers that the 
change of residence may have been prompted by the discovery 
that she was becoming attached to Henry Fuseli, but there is 
little to confirm this surmise; indeed, it was first proposed that 
she should go t o  Paris with Fuseli and his wife, nor was 
there any subsequent breach in their friendship. She remained 
in Paris during the Reign of Terror, when communication with 
England was difficult or almost impossible. Some time in the 
spring or summer of 1793 Capt. Gilbert Imlay, an American, be- 
came acquainted with Mary-an acquaintance which ended in a 
more intimate connection. There was no legal ceremony of mar- 
riage, and it is doubtful whether such a marriage would have 
been valid at  the time; but she passed as Imlay's wife, and Imlay 
himself terms her in a legal document, 'Mary  Imlay, my best 
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friend and wife." I n  Aug. 1793 Imlay was called to  Havre on 
business, and was absent for some months, during which time 
most of the letters published after her death by Godwin were 
written. Towards the end of the year she joined Imlay at Havre, 
and there in the spring of 1794 she gave birth to a girl, who re- 
ceived the name of Fanny, in memory of the dear friend of her 
youth. I n  this year she published the first volume of a never 
completed Historical and  Moral  V i e w  of t h e  French Revolut ion.  
Imlay became involved in a multitude of speculations, and his 
affection for Mary and their child was already waning. He left 
Mary for some months at  Havre. I n  June 1795, after joining 
him in England, Mary left for Norway on business for Imlay. 
Her  letters from Norway, divested of all personal details, were 
afterwards published. She returned to England late in 1795 and 
found letters awaiting her from Imlay, intimating his intention 
to separate from her, and offering to settle an annuity on her and 
her child. For herself she rejected this offer with scorn: "From 
you," she wrote, "I will not receive anything more. I am not 
sufficiently humbled to depend on your beneficence." They met 
again, and for a short time lived together, until the discovery 
that he was carrying on an intrigue under her own roof drove her 
to despair, and she attempted to drown herself by leaping from 
Putney bridge, but was rescued by watermen. Imlay now com- 
pletely deserted her, although she continued to bear his name. 

I n  1796, when Mary Wollstonecraft was living in London, 
supporting herself and her child by working, as before, for Mr. 
Johnson, she met William Godwin. A friendship sprang up be- 
tween them-a friendship, as he himself says, which "melted 
into love." Godwin states that "ideas which he is now willing to 
denominate prejudices, made him by no means willing to conform 
to the ceremony of marriage"; but these prejudices were over- 
come, and they were married at  St. Pancras church on March 29, 
1797. And now Mary had a season of real calm in her stormy 
existence. Godwin, for once only in his life, was stirred by 
passion, and his admiration for his wife equalled his affection. 
But their happiness was of short duration. The birth of her 
daughter Mary, afterwards the wife of Percy Bysshe Shelley, on 
Aug. 30, 1797, proved fatal, and Mrs. Godwin died on Sept. 10 

following. She was buried in the churchyard of Old St. Pancras, 
but her remains were afterwards removed by Sir Percy Shelley 
to the churchyard of St. Peter's, Bournemouth. 

Her principal published works are as follows:-Thoughts on  the 
Education of Daughters, . . . (1787) ; Mary,  a Fiction (1788) ; The 
Female Reader (selections) (1789) ; A n  Historical and Moral View 
of the Origin and Progr~ss  of the French Revolution, and the egects 
it  has produced in Europe, vol. i. ( n o  more published) (1790) ; 
Original Stories from Real Life (1791) ; Viftdication o f  the Rights 
of W o m a n  (1792) ; Vindication of the Rights of M a n  (1793) ; 
Letters written during a Short Residence i n  Sweden, Norway and 
Denmark (1796) ; Posthumous W o r k s  ( 4  vols., 1798). I t  is impossible 
to trace the many articles contributed by her t o  periodical literature. 

A memoir o f  her l i f e  was  published by Godwin in 1798. A large 
portion of C Kegan Paul's work ,  William Godwin, his Friends and 
Contemporaries, was  devoted t o  her, and an edition o f  the Letters !o 
Imlay (1879) ,  o f  which the first edition was published by Godwin, 
is prefaced by a somewhat fuller memoir. See also E.  R .  Pennell, 
Mary Wollstonecraft Godwin (1885) ,  in  the Eminent W o m e n  Series; 
E. Dowden, T h e  French Revolution and English Literature (1897) 
pp. 82 et seq.; E.  R. Clough, A Stzldv o f  Mary Wollstonecraft and 
the Rights of W o m a n  (1898) ; an edition o f  her Original Stories 
(1go6),  w i t h  Wil l iam Blake's illustrations and an introduction by 
E .  V .  Lucas; the  Love Letters o f  Mary Wollstonecraft to  Gilbert 
Zmlay (1908) ,  w i t h  an  introduction by Roger Ingpen; M. Linford, 
Mary Wollstonecraft (1924) .  

GODWIN, WILLIAM (1756-1836), English political and 
miscellaneous writer, son of a Nonconformist minister, was born 
on March 3, 1756, a t  Wisbech, Cambridgeshire. Both parents 
were strict Calvinists. William Godwin was educated for his 
father's profession a t  Hoxton Academy, where he was under 
Andrew Kippis the biographer and Dr.  Abraham Rees of the 
Cyclopaedia,  and was at  first more Calvinistic than his teachers, 
becoming a Sandemanian, or follower of John Glas (q.v.) ,  whom 
he describes as  "a celebrated north-country apostle who, after 
Calvin had damned ninety-nine in a hundred of mankind, has 
contrived a scheme for damning ninety-nine in a hundred of the 
follov~ers of Calvin." H e  then acted as a minister a t  Ware, Stow- 

market and Beaconsfield. At Stowmarket the  teachings of th8 
French philosophers were brought before him by a friend, Joseph 
Fawcet, who held strong republican opinions. H e  came to London 
in 1782, still nominally a minister, to  regenerate society with his 
pen-a real enthusiast, who contemplated, in theory, the com- 
plete overthrow of all existing institutions, political, social and 
religious. H e  believed, however, that calm discussion was the only 
thing needful to carry every change, and from the beginning t o  
the end of his career he deprecated every approach t o  violence. 
H e  was a philosophic radical in the strictest sense of the term. 

His first published work was a n  anonymous Life of Lord 
C h a t h a m  (1783). Under the inappropriate title S k e t c h e s  of 
H i s t o r y  (1784) he published under his own name six sermons on 
the characters of Aaron, Hazael and Jesus, in which, though writ- 
ing in the character of an orthodox Calvinist, he enunciates the 
proposition "God Himself has no right to  be a tyrant." Intro- 
duced by Andrew Kippis, he began to write in 178 j for  the A n n u a l  
Regis ter  and other periodicals, producing also three novels now 
forgotten. The "Sketches of English History" written for  the 
Annual  Register  from I 785 onward still deserve study. H e  joined 
a club called the "Revolutionists," and associated with Lord 
Stanhope, Horne Tooke and Holcroft. His clerical character was 
now completely dropped. 

I n  1793 Godwin published his great work on political science, 
T h e  I n q u i r y  concerning Political Just ice,  a n d  its I n f l u e n c e  on 
General  V i r t u e  and  Happiness,  a n  inquiry into the  principles of 
society, of government and of morals. For  many years Godwin 
had been "satisfied that monarchy was a species of government 
unavoidably corrupt," and from desiring a government of the 
simplest construction, he gradually came to consider that  "govern- 
ment by its very nature counteracts the improvement of original 
mind." Believing in the perfectibility of the race, that  there are 
no innate principles, and therefore no original propensity to  evil, 
he considered that "our virtues and our vices may be traced t o  
the incidents which make the history of our lives, and if these 
incidents could be divested of every improper tendency, vice 
would be extirpated from the world." All control of man by  man 
was more or less intolerable, and the day would come when each 
man, doing what seems right in his own eyes, would also be doing 
what is in fact best for the community, because all will be guided 
by principles of pure reason. I n  a day when the penal code was 
still extremely severe, he argued gravely against all punishments, 
not only that of death. Property was to  belong to him who most 
wanted i t ;  accumulated property was a monstrous injustice. Hence 
marriage, which is law, is the worst of all laws, and as property 
the worst of all properties. Perhaps no one received the whole 
teaching of the book. But it gave cohesion and voice t o  philosophic 
radicalism. Godwin himself in after days modified his communistic 
views, but his strong feeling for individualism, his hatred of all 
restrictions on liberty, his trust in man, his faith i n  the power 
of reason remained. 

I n  May 1794 Godwin published the novel of C a l e b  W i l l i a m s ,  
or  T h i n g s  as  t h e y  are, dramatized by the younger Colman as  
T h e  I r o n  Chest .  A theorist who lived mainly in  his study, 
Godwin yet came forward boldly to stand by prisoners arraigned 
of high treason in that same year-1794. The danger to  persons 
so charged was then great; and he deliberately put himself into 
this same danger for his friends. But when his own trial was 
discussed in the privy council, Pitt  sensibly held that  Poli t ical  
Just ice,  the work on which the charge could best have been 
founded, was priced a t  three guineas, and could never d o  muck 
harm among those who had not three shillings to  spare. 

I n  I 797, the intervening years having been spent in  strenuous 
literary labour, Godwin married Mary Wollstonecraft ( s e e  GOD- 
WIN, MARY WOLLSTONECRAFT). Since both held the same views 
regarding the slavery of marriage, and since they only married 
a t  all for the sake of possible offspring, the marriage was c o p  
cealed for some time, and the happiness of the avowed married 
life was very brief; his wife's death on Sept. 10 left Godwin 
prostrated by affliction, and with a charge for which he was wholly 
unfit-his infant daughter Mary, and her stepsister, Fanny Imlay, 
who from that time bore the name of Godwin. His  unfitness for  



the cares of a family, far more than love, led him t o  contract a 
second marriage with Mary Jane Clairmont in 1801. She was a 
widow with two children, one of whom, Clara Mary Jane Clair- 
mont, became the mistress of Byron. The second Mrs. Godwin 
was energetic and painstaking, but a harsh stepmother; and it 
may be doubted whether the children were not worse off under 
her care than they would have been under Godwin's neglect. 

Godwin's second novel, St. Leon, appeared in I 799. I t  is chiefly 
remarkable for the beautiful portrait of Marguerite, the heroine, 
drawn from the character of his own wife. His opinions under- 
went a change in the direction of theism, influenced, he says, by 
his acquaintance with Coleridge. Study of the Elizabethan drama- 
tists led to  the production in 1800 of the Tragedy of Antonio. 
Kemble brought i t  out a t  Drury Lana, but the failure of this 
attempt made him refuse Abbas, King of Persia, which Godwin 
offered him in the next year. H e  was more successful with his 
Life of Chaucer, for which he received £600. 

The  events of Godwin's life were few. Under the advice of the 
second Mrs. Godwin, and with her active co-operation, he carried 
on business as a bookseller under the pseudonym of Edward 
Baldwin, publishing several useful school books and books for 
children, among them Charles and Mary Lamb's Tales from 
Shakespeare. But for many years Godwin struggled with constant 
pecuniary difficulties, for which more than one subscription was 
raised by the leaders of the Liberal Party and by literary men. 
H e  became bankrupt in 1822, but during the following years he 
accomplished one of his best pieces of work, The History of the 
Commonwealth, founded on pamphlets and original documents, 
which still retains considerable value. I n  1833 the Government 
of Earl Grey conferred upon him the office known as yeoman 
usher of the exchequer, t o  which were attached apartments in 
Palace Yard, where he died on April 7 ,  1836. 

I n  his own time, by his writings and by his conversation, God- 
win had a great power of influencing men, and especially young 
men. Though his character would seem, from much which is found 
in his writings, and from anecdotes told by those who still re- 
member him, to  have been cold and unsympathetic, i t  was not so 
understood by enthusiastic young people, who hung on his 
words as those of a prophet. The most remarkable of these was 
Percy Bysshe Shelley, who in the glowing dawn of his genius 
turned to Godwin as his teacher and guide. The last of the long 
series of young men who sat a t  Godwin's feet was Edward Lytton 
Bulwer, afterwards Lord Lytton, whose early romances were 
formed after those of Godwin, and who, in Eugene Amm, suc- 
ceeded to the story as arranged, and the plan to a considerable 
extent sketched out, by Godwin, whose age and failing health 
prevented him from completing it. Godwin's character appears 
in  the worst light in connection with Shelley. His early corre- 
spondence with Shelley, which began in 1811, is remarkable for 
its genuine good sense and kindness; but when Shelley carried 
out the principles of the author of Political Justice in eloping 
with Mary Godwin, Godwin assumed a hostile attitude that 
arould have been unjustifiable in any case, and was ridiculous in 
the light of his professions. H e  was not, moreover, too proud to 
accept £1,000 from his son-in-law, and after the reconciliation 
following on Shelley's marriage in 1816, he continued to demand 
money until Shelley's death. His character had no doubt suffered 
under his long embarrassments and his unhappy marriage. 

B ~ L I ~ G R A P H Y . - G O ~ W ~ ~ ' S  more important works are-The Enquiry 
concerning Polztical Justice, and its Influence on General Virtue and 
Happiness (1793) ; Things as they are, or the Adventures of Caleb 
Williams (1794) ; The Enquirer, a series o f  Essays (1797) ; Memoirs 
of the Author o f  the Rights o f  Woman  (1798) ; St.  Leon, a8Tale of 
the Sixteenth Century (1799) ; Antonio, a Tragedy (1800) ; The Life 
of Chaucer (1803) ; Fleetwood, a Novel (1805) ; Faulkener, a Tragedy 
(1807) ; Essay on Sepulchres (1809) ; Lives o f  Edward and John 
Philips, the Nephews of  Milton (1815) ; Mandeville, a Tale of the 
Times of Cromwell (1817) ; O f  Population, an answer to Malthus 
(1820) ; History of the Commonwealth (1824-1828) ; Cloudesly, a 
Tale (1830) ; Thoughts on Man, a series of Essays (1831) ; Lives of 
the Necromancers (1834). A volume of essays was also collected from 
his papers and published in 1873, as left for publication by his 
daughter Mrs. Shelley. Many other short and anonymous works pro- 
ceeded from his ever busy pen, but many are irrecoverable, and all 
are forgotten. Godwin's life was published in 1876 in two wlumes, 

under the title William Godwin, his Friends and Contemporaries, b y  
C .  Kegan Paul. The best estimate of his literary position is that 
given by Sir Leslie Stephen in his English Thought i n  the 18th 
Century (ii. 264-281, 3rd ed., 1902). See also the article on William 
Godwin in W. Hazlitt's The Spirit of the Age (1825)~ and "Godwin 
and Shelley" in Sir L. Stephen's Hours i n  a Library (vol. iii., ed. 1892) ; 
H. Roussin, William Godwin (1913) ; F .  K. Brown, The Life of  William 
Godwin (1926). 

GODWIN-AUSTEN, ROBERT ALFRED CLOYNE 
(1808-1884), English geologist, the eldest son of Sir Henry E. 
Austen, was born on March 17, 1808. He was educated at Oriel 
College, Oxford, of which he became a fellow in 1830. He after- 
wards entered Lincoln's Inn. In  1855 he brought before the 
Geological Society of London his paper "On the possible Exten- 
sion of the Coal-Measures beneath the South-Eastern part of 
England." In  this paper he supported the theory of the fresh- 
water origin of the Old Red Sandstone, and discussed the rela- 
tions of that formation, and of the Devonian, to  the Silurian and 
Carboniferous. He was elected F.R.S. in 1849. H e  died at Shal- 
ford House near Guildford on Nov. 25, 1884. Mt. Godwin- 
Austen (K2 or Dapsang) 28,250 ft., in the Himalayas, is named 
in honour of his eldest son. 

GODWINE (d. I O S ~ ) ,  earl of the West-Saxons and the lead- 
ing Englishman of his day, was the son of Wulfnoth, whose iden- 
tity is uncertain. Of Godwine's youth, nothing is known except 
that he soon became a personal favourite of Canute, who, about 
1018, conferred upon him the rank of earl-probably of some 
one shire in Wessex. I n  1019 Godwine accompanied the king on 
his visit to Denmark, and shortly afterwards was given in niar- 
riage Gytha, sister of Ulf, and raised (1020) to the dignity of 
earl of all Wessex. On Canute's death in 103j, he assisted Queen 
Emma in supporting the claims of her son, Hardicanute, in oppo- 
sition to those'of Harold Haresoot for whom the Witan at Oxford, 
led by Leofric, had declared (see HARDICANUTE). Meanwhile 
Aelfred, son of Emma by her former husband Aethelred II. ,  had 
landed in England with the hope of gaining the crown, but, fall- 
ing into Godwine's power, he was handed over to Harold and 
killed. 

On the death of Hardicanute in 1042, after a reign of less 
than two years, Godwine secured an English succession to the 
throne by his promotion of the election of Edward the Confessor, 
the surviving son of Emma and Aethelred. H e  was now the first 
man in the kingdom, and though he had powerful rivals in the 
earl Leofric of Mercia and earl Siward of Northumbria, he secured 
the marriage of his daughter Eadgyth to the king (ro45), an 
earldom in the Severn valley for his son Sweyn, one in East 
Anglia for his son Harold, and a third in the Chilterns for his 
nephew Beorn. Nevertheless, his opposition to the Norman fa- 
vourites of the king, particularly to Robert, abbot of Jumieges,. 
who in 1051 became archbishop of Canterbury, and his attempt 
to cover up the misdeeds of his son Sweyn (d. I O ~ Z ) ,  was bring- 
ing the earl into disfavour. The climax came with his refusal 
to punish the men of Dover for stirring up a riot amongst the 
retinue of Eustace, Count of Boulogne, who was on a visit to  
the king in 1051. Godwine and his sons gathered their forces in 
Gloucestershire, and the earls of Mercia and Northumbria has- 
tened to the assistance of the king Though war was averted by 
mediation, Godwine and his family were outlawed (see EDWARD 
THE CONFESSOR). In  the following year, however, the suspicions 
of the English thegns having been aroused by a visit of Edward's 
kinsman, William, diike of Normandy, Godwine was enabled to 
return in triumph. Some six months later, the earl was taken ill 
while at the king's table, and died on April I j, 1053. 

GODWIT, the name of wading birds of the genus Limosa, 
much esteemed for the table. The black-tailed godwit, L. limosa, 
or yarwhelp, formerly bred in the English fens. I t  is now only 
a visitor there but breeds commonly from Sweden over Russia ~ n d  
(L. I. melanuroides) in northeastern Asia. The bird is the size of a 
large pigeon but with long legs and bill, the latter slightly up- 
turned; the winter plumage is grayish-brown but the breeding 
dress is marked by bright bay. The tail is white for a third 6f its 
Iength and then black with a white margin. As in many waders, 
in spring the males circle in the air and utter a special call or 
song. The bar-tailed godwit (L. lapponica) breeds in northern 



GOEBBELS-"GOEBEN" AND "BRESLAU" 
Europe and Asia, its race the Pacific godwit (L. 1. baueri) in 
northeastern Asia and western Alaska. The species is smaller 
than the preceding and the tall is barred with black and mhite 
throughout its length. The marbled godwit ( L .  jedou) is very 
large and breeds from southern Alberta and Manitoba to South 
Dakota; the smaller Hudsonian godnit (L. haemasticu) breeds in 
Alaska and Canada, migrating south to the Straits of Magellan. 
The Pacific godwit and Siberian black-tailed godwit uinter south 
to Australia and New Zealand. (G. F. Ss.) 

GOEBBELS, JOSEF (189 7-194 5). German politician, was 
born at Rheydt in the Rhineland on Oct. 29. 1897. He was 
educated locally and at various universities, receiving the degree 
of doctor of philosophy at Heidelberg in 1920. In 1922 he 
joined the National Socialist party, then in its infancy, and 
took a leading part in organizing the student movement. In  1926 
he was placed by Hitler in charge of the party organization for 
greater Berlin, and in 1929 became head of the entire party propa- 
ganda. In  1930 he entered the Reichstag. In  1933, after the ad- 
vent to power of his party, he received the newly created post of 
Reich minister of enlightenment and propaganda. I n  that post 
he exercised strict control over the German press. radio and every 
other possible outlet for public information and used his control 
to promote the ideas of Adolf Hitler. 

After the period of German victories in World War I1 had ended 
and the tide had turned in favour of the Allies. Goebbels employed 
the channels of information a t  his command to keep the morale of 
the German people aligned behind the war effort. During 1944 
he repeatedly promised that new and marvelous secret weapons 
would snatch Germany from the abyss of almost certain defeat and 
result in ultimate triumph. He  alternated these glowing promises 
with dire warnings to the German people that complete ruin and 
destruction faced the Reich if it failed to win the war. In  April 
1945, as Russian forces neared Berlin, he broadcast an appeal to 
the people of that city to hold out until reinforcements could 
arrive to defend the capital. He  reportedly committed suicide 
just prior to the fall of Berlin in May I94j.  (C. A M.; X.) 

GOEBEL, KARL ( I M U N U E L  EBERHARD) VON 
(1855-193z), a leading German botanist of the 19th century, 
author of a celebrated work on the organs of plants, uas born 
in Billigheim, Baden. March 8, 185j. He studied under Rilhelm 
Hofmeister, Heinrich Anton de Bary and Julius von Sachs, receiv- 
ing a doctorate in 18 j 7. After holding teaching positions at  various 
places, in 1891 he was appointed professor at Munich. where in 
1909-14 he built the Botanical institute and garden in Symphen- 
burg. He  was devoted to objective research rather than specula- 
tion, and to observation of living plants id all their great variety. 
He  traveled extensively, in the Indies, South America. Australia, 
h'ew Zealand and the United States. His crowning publication 
was the great Organography of Plants (1898-I~OI) ,  of which 
three editions appeared in German and one in English. He died in 
Munich on Oct. g ,  1932, having retired as emeritus professor the 
year before. (H.  I$-. RT.) 

GOEBEN, AUGUST KARL VON (1816-1880). Prussian 
general of infantry. was born at Stade, Hanover, on Dec. 10. 1816. 
He first saw active service uith the Carlist army in Spain after 
uhich he re-entered the Prussian service. Transferred to the staff 
of the 4th army corps in 1848. he formed a lasting friendship 
with his immediate superior, \'on Moltke. In 1860 he nas  \\ith 
the Spanish troops in Rlorocco, and took part in the battle of 
Tetuan. He became major general commanding the 26th infantry 
brigade in 1863. Yon Goeben distinguished himself at Rackebull 
and Sonderburg in 1864. In 1866. commanding the 13th division. 
he won further laurels at Dermbach. Laufach, Kissingen Aschaf- 
fenburg. Gerchsheim. Tauber-Bischofsheim and Wiirzburg. In  
1870 he commanded the 8th (Rhineland) army corps, and \\as vic- 
torious at Spicheren (Xug. 6) and Gravelotte (Aug. 18). On 
Jan. 8. 1871, he succeeded ;\Ianteuffel in the command of the 1st 
army, and a fortnight later brought the nar  in northern France to 
a brilliant conclusion by the decisive victory of St. Quentin (Jan. 
18 and 19, 1871). He  commanded the 8th corps at Coblenz until 
his death there on Nov. 13. 1880. 

Goeben's memoirs are to be found in his works Vier Jahre in 

Spanien (Hanover. 18.41). Reise-rrnd Ltrgerbriefe azds Spunien zcvd 
vo?n spn?zischpn Heere in Marokko (Hanover, 1863) and in the 
Darmstadt dllgemeine JIilitarzeitung. The cruiser "Goeben" 
bore his name. 

See G. Zernin, Das Leben des Generals August von Goeben, z vol. 
(189.5-97), A .  von Goebrn in Seinen BrieJen (1903); H .  Barth, A. 
von Goeben (1906) ; and for his share in the mar of 1870-71: H. Kunz, 
Der Feldzug igiz iV. und S . W .  F~ankveichs 1870-1871 (1889), and the 
14th monograph of the Great General Staff (1891). 

"GOEBEN" AND "BRESLAU." The escape of the Ger- 
man battle cruiser "Goeben" and light cruiser "Breslau" from 
Messina on Aug. 6, 1914, their flight to the Aegean sea and the 
bold decision to make for Constantinople turned what was for 
them a desperate situation into one of material advantage to  Ger- 
many. Their arrival at the Sublime Porte undoubtedly had a 
considerable influence \$-hen Turkey was hesitating whether or not 
to cast in its lot with the Central Poxers. 

Posi t ion in Aug.  1914.-\Vhen World JVar I broke out, the 
naval forces of the powers concerned in the Mediterranean were 
as follor\-s : 

British forces under Vice-Mm. Sir A. Berkeley Milne: 
Battle cruisers: "Inflexible." "Indomitable." "Indefatigable." 
Armoured cruisers under Rear-Adm. E. C. Troubridge: 
"Defence." "Black Prince." "Duke of Edinburgh.'' "War- 
rior." Light cruisers: "Chatham," "Dublin," "Gloucester," 
"\Veymouth." Destroyers : 16. 

French forces under Vice-Adm. de Lapeyrere: 
Battleships: I dreadnought, 15 older type. Armoured 
cruisers : 6. Destroyers : 24. 

Italian forces : 
Battleships: 3 dreadnoughts, 3 older type. 

Austrian forces : 
Battleships: 3 dreadnoughts. 3 older type. 

German forces under Rear-Adm. Souchon: 
Battle cruiser: "Goeben." 
Light cruiser: "Breslau." 

The preliminary warning sent out on July 2 7  to  Admiral Milne, 
then at Alexandria. directed him to return to Malta and, after 
completing with fuel and stores, to remain there for the purpose 
of watching the entrance to the Adriatic.' These orders were 
subsequently overridden by a series of telegrams from the admi- 
ralty. The first task given to RIilne was to assist the French in 
transporting their African army. A lack of international co- 
operation is evident, because the ~ r e n c h  commander in chief knew 
nothing of these plans. Then followed orders tp prevent the 
"Goeben" entering the Adriatic; to guard British trade in the east 
Mediterranean and to watch any Austrian ships 1vh:ch emerged 
from the Adriatic. 

On July 31 the Italian government announce'd its i-ntention 
to remain neutral, but this important fact was not commt.nicated 
to hlilne until Xug. 4 ,  when he was further instructed to observe, 
strictly, the neutrality and allow no British warship to appIoach 
within six miles of the coast of Italy-a severe handicap to sny  
operation in or near the Straits of l'lessina. 

"Goeben's" Activities.-Admiral Souchon left Messina a t  
I A.M. Xug. 3 and made a dash to the African coast wheret on 
the following morning, he fired a fen. shots into the towns of 
Bona and Philippeville. He  then made off to the east and, by a 
stroke of luck, narrowly missed meeting the French 1st squadron, 
but he was sighted and followed by the "Indomitable" and "In- 
defatigable." S o  hostile action could be taken, however, since 
war with Germany had not then been declared by Great Britain. 
Superior speed, aided by hazy weather, enabled Souchon to 
evade the British ships, and he returned to llessina where British 
ships could not follov7 if Italian neutrality was to be strictly 
observed. 

Dec la ra t ion  of War.-At 7.02 P.M. on Aug. 4, YIilne was 
informed the ultimatum would expire a t  midnight. Jf'hen hos- 
tilities commenced at that hour the "Indomitable" and "Inde- 
fatigable" were between Sicily and Sardinia; the "Inflexible" \\.as 
in the Malta channel steering to join her ccnsorts; Troubridge, 
with the armoured cruisers, was near Cephalonia and the "Goeben" 



GOEDEKE-GOES 
was approaching hIessina, where she arrived, with the "Breslau." born a t  Ghent. As agent of the hfedici a t  the port of Bruges 
a t  4 A 31. Aug. j .  Her presence there became knolin to hlilne a t  Tommaso Portinari (a lineal descendant, i t  was said, of Folco. the 
5:30 P.M. .lug. j, and during that night the British battle cruisers father of Dante's Beatrix) ordered an altarpiece of Hugo van der 
patrolled betxieen Bizerte and Sardinia. Goes and commanded him to illustrate the sacred theme of Q u e m  

"Goeben's" Escape.-Since Austria still hesitated to  declare genuzt adoravi t .  I n  the centre of a vast triptych, comprising nu- 
war against Great Britain. Souchon \\-as given permission to act 
as he thought best. About 6 P.M. Aug. 6. 1Iilne decided to close 
the northern entrance of the Straits of l lessina, and. when off 
the northwest point of Sicily, he received news from the "Glou- 
cester," that the '.Goeben" and "Breslau" were leaving Messina 
b y  the southern entrance. Souchon made the bold decision to 
run for the Dardanelles. He  steered to the northward, as if for 
the Adriatic, until 11 P.M.: and then shaped a course for Cape 
Matapan. being shado~i~ed  throughout the night and the next day 
by the "Gloucester." 

Troubridge steered north to intercept the German ships, but a t  
midnight, realizing that their first course was only a feint. turned 
and proceeded south a t  full speed. Troubridge had decided not 
to risk his cruisers against the "Goeben's" I I-in. guns in a daylight 
action and, finding it impossible to intercept her before daylight, 
he abandoned the chase. 

l l i l ne  took his battle cruisers to Malta,  coaled and left again 
a t  midnight, Aug. 7 :  for the Aegean. X false alarm of war with 
Austria, sent out by the admiralty. induced l l i l ne  to alter his dis- 
positions and wasted 24 hours. I\-hen the chase was resumed it 
was too late to overtake the "Goeben" and "Breslau," I\-hich ships, 
having coaled a t  the island of Denusa, reached the Dardanelles 
a t  about j P.M. Aug. 10. (J.  E. T .  H.) 

B~~~ro t iRa~~Y. -Ern i l  Ludn-ig, Die Fahvten der Gucbrn und dev 
Breslau (1916) ; C. Doenetz, Die Fahrten dev B r e ~ l a u  if72 Schwarzen 
Meer (1917) ; hl. Farnaise, L';lz~etztz~ve dzr GoeOen (1917) ; Adml. Sir 
Berkeley Slilne, Flight oj  "Coebelz" and "Breslau" (1921) ; J .  S. 
Corbett, History oJ the Great IL'ar, Sava l  Operations, vol. i. (1921). 
(Sf? also \VORLD LVAR I, Bibliogiaphy.) 

GOEDEKE, KARL (18 14-1 88 j j, German literary historian, 
born a t  Celle, April j: 1814, was responsible for the compilation 
of the indispensable Grundr i s s  zzlr Gescizicizte der dez(tsc1len Dicll- 
tztrzg, 3 vol. (18 57-81) X new edition was begun in 1884. 1'01- 
ume four, on the classical period, appeared in a third edition, 
~gro -16 ;  and a supplement to i t ,  a bibliography of the subject 
down to the death of Goethe, was begun in 1 9 j i .  X continuation 
for the period 1830-80 by G. Minde-Pouet and E.  Rothe was begun 
in r 9 j  j. Goedeke was a professor a t  Gottingen from 1873, and 
died there Oct. 2 7 .  1887. H e  published many other works, among 
them a critical edition of Schiller. 

GOEJE, MICHAEL JAN DE (1836-1909), Dutch orien- 
talist, was born in Friesland in 1836. H e  devoted himself a t  an 
early age to the study of oriental languages and became especially 
proficient in Arabic, under the guidance of Dozy and Juynboll, to 
whom he was afterwards a n  intimate friend and colleague. He  
took his degree of doctor a t  Leyden in 1860 and then studied for 
a year in Oxford, where he examined and collated the Bodleian 
manuscripts of Idrisi (part  being published in 1866, in collabora- 
tion with R. P. Dozy, as Descr ip t ion  de l ' r l jr iqz~e e t  de 1'Espagne). 
About the same time he wrote Me'moires  de l ' l~is toire  et  de la 
gtographie orientales, and edited Expug?zatio regionztnt. In 1883, 
on the death of Dozy, he became .Arabic professor a t  Leyden, re- 
tiring in 1906. H e  died on May I j .  1909. H e  wielded a great 
influence during his long professoriate, not only over his pupils, 
but over theologians and eastern administrators who attended his 
lectures, and his many editions of Arabic texts have been of the 
highest value to scholars, the most important being his great edi- 
tion of Tabari. 

Among his chief works are Fragmenta historicorurn Arabicorurn 
(1869-71) ; Diwan oj  ,Ifosli?~z-ibn-al-LVilid (1875) ; Bibliotheca 
geographovnm AruOicaru+n (1870-94) ; Annals of Tabari (r87q-1901) ; 
edition of Ibn Qutaiba's biographies (1904) ; of the travels of Ibn 
Jubaye (1907, jth voi. of Gibb Memorial). He was also the chief 
editor of the Encyclopaedia o f  Islain (vols. i.-iii.) and contributed 
man)- articles to periodicals. He wrote for the 9th and the 11th editions 
of the Encyclopadia Britannica. 

GOES, HUGO VAN DER (1440:-1482). Flemish painter 
known to G. Vasari and posterity by a single picture in a Floren- 
tine monastery, "The Adoration of the Shepherds," was probably 

CENTRE PANEL OF PORTINARI ALTARPIECE BY HUGO VAN DER GOES. IN 

T H E  U F F l Z l  GALLERY. FLORENCE 

merous figures of life size, Hugo represented the Virgin kneeling in 
adoration before the nelvborn Christ attended by shepherds and 
angels. On the wings he portrayed Tommaso and his two sons in 
prayer under the protection of St. Anthony and St. Matthew\., and 
Tommaso's ~ i f e  and two daughters supported by St. Margaret and 
St. Mary LIagdalen. The triptych, which has suffered much from 
decay and restoring. n a s  for over 400 years a t  Sta. Maria Kuova, 
and is now in the Vfiizi gallery. 

There are also pieces in public galleries which claim to have 
been executed by Van der Goes: the "hladonna" a t  Frankfurt and 
the diptych representing the "Fall" and the "Deposition" at  Vienna. 
These are probably early xvorks. To a maturer period may be 
ascribed the precious little triptych in the Liechtenstein collection 
representing the ";\doration of the Magi"; the two wings of an 
altarpiece a t  the Sational gallery of Scotland (on loan from Holy- 
rood palace) ; the "Death of the Virgin" a t  Bruges; the '"Adora- 
tion of the Shepherds" a t  li'ilton house. To his last years are 
ascribed tvio fine pictures painted on a large scale acquired by the 
Berlin gallery from Spain representing the "Nativity" and the 
"Adoration of the Rlagi." Van der Goes, however. was not only 
a painter of easel pieces. H e  made his reputation a t  Bruges by 
producing coloured hangings in distemper. After he settled a t  
Ghent. and became a master of his guild in 1467, he designed car- 
toons for glass windo\vs. He  also made decorations for the wedding 
of Charles the Bold and Margaret of York in 1468, for the festivals 
of the rhetoricians and papal jubilees on repeated occasions, for 
the solemn entry of Charles the Bold into Ghent in 1471-;z and 
for the funeral of Philip the Good in 1474. About the year 147 j 
he retired to the monastery of Rouge Cloitre near Brussels. There, 
though he still clung to his profession, he seems to have taken to 
drinking. and a t  one time to have shown symptoms of insanity. 
But he was cured of his intemperance. He  died in 1482. 

BIBLIOGRAPHY.-Joseph Destree, H. v .  d. Goes (1914) ; Sir Martin 
Conway, The  Van Eycks and Their Followers (1921); Max J .  Fried- 
lander, Hugo. v .  der Goes (1926). 

GOES, a town in the province of Zeeland, Netherlands, on the 
island of South Beveland. I I mi. E. of Rliddelburg by rail. Pop. 
(19j; est.) 14.3 53. The town had its origin in the castle of Oost- 
ende and received a charter early in the I j t h  century from 
Jacoba of Bavaria. countess of Holland, who frequently stayed a t  
the castle. I t  is connected by a short canal with the East Scheldt, 



and has a good harbour (1819) defended by a fort. The principal 
buildings are the Gothic church (1423) and the old town hall 
(restored 1771). I t  is a centre of the linen industry and a market 
for wheat. Germany occupied Goes in May 1940. 

GOETHALS, GEORGE WASHINGTON (1858-1q28), 
American engineer and U.S. army officer known as the builder of 
the Panama canal. Born in Brooklyn, N.Y., June 29, 1858, he 
was graduated from the U.S. Military academy, West Point, in 
1880. In  the same year he was commissioned in the corps of en- 
gineers, U.S. army. From I 880 to 1907 he obtained valuable train- 
ing in canal, river and harbour construction work while on various 
assignments in connection with the civil works program of the 
army engineers. He also served as an instructor at the U.S. Mili- 
tary academy. In 1907 he was called to the White House by Pres. 
Theodore Roosevelt and told of his selection as chairman and 
chief engineer of the Isthmian Canal commission, succeeding John 
F. Stevens. In  Jan. 1908 he was placed in complete charge of con- 
struction work and government in the Canal Zone by an executive 
order signed by President Roosevelt. "Sow, I have both feet on 
the ground and I'll build the canal," he told the president. 

In  1914 the Panama canal was declared open to commercial 
traffic; Pres. Woodrow Wilson appointed Colonel Goethals the 
first governor of the Panama canal, and the National Geographic 
society presented him with a special medal as "builder of the 
Panama Canal." In  March 1915 he was promoted to major gen- 
eral and received the thanks of congress for distinguished service 
in building the Panama canal. In  1916 he retired from the army 
at  his own request and in Jan. 1917 resigned as governor of the 
Panama canal. In  Dec. 1917 he was recalled to active duty with 
the army, serving until March 1919, when he was relieved at his 
own request. From 1919 to 1928 he was president of the engineer- 
ing firm of George W. Goethals and company and served as adviser 
to the Port of Xew York authority. The latter named a bridge 
in its area after the famous canal builder. 

Goethals died at  his home in Kew York city on Jan. 21, 1928 
I n  March 1954 a monument of heroic size was dedicated in Balboa, 
Canal Zone, as a memorial to General Goethals. The monument 
mas authorized by congress in 1935. Pres. Dwight D. Eisen- 
hower, in a message read a t  the dedication, said: 

"During my own service in the Canal Zone, I came to appreciate 
the magnitude of the Panama Canal as an engineering triumph and 
the importance of its operations to international traffic. I t  is 
indeed fortunate that the nation was able to call upon a leader of 
General Goethals' stature to supervise our construction forces and 
to set the pattern for the Canal's successful operation." 

(E. C. I.) 
GOETHE, JOHANN WOLFGANG VON ( I  749-1832), 

greatest of German poets, was born at  Frankfurt-on-Main. He 
came, on his father's side, of Thuringian stock, his great-grand- 
father, Hans Christian Goethe, having been a farrier a t  Artern-on- 
the-Cnstrut, about the middle of the 17th century. Hans Chris- 
tian's son, Georg Friedrich, was brought up t o  the trade of a 
tailor, and in this capacity settled in Frankfurt in 1687. A second 
marriage, however, brought him into possession of the Frankfurt 
inn, "Zum Weidenhof," and he ended his days as a well-to-do inn- 
keeper. His son, Johann Kaspar, the poet's father (1710-1782), 
studied law a t  Leipzig, and subsequently travelled in Italy. H e  
hoped, on his return to Frankfurt, to obtain an official position in 
the government of the free city, but he had not sufficient personal 
influence to attain this end. I n  his disappointment he resolved 
never again to  offer his services to his native town, and retired 
into private life. I n  1742 he acquired, as a consolation for the 
public career he had missed, the title of kaiserlicher Rat, and in 
I 748 married Katharina Elisabeth ( I  731-1808), daughter of 
the Schultheiss or Biirgermeister of Frankfurt, Johann Wolfgang 
Textor. The poet was the eldest son of this union. Of the later 
children only one, Cornelia (b. 1750), survived the years of child- 
hood; she died as the wife of Goethe's friend, J. G. Schlosser, in 
1777. The best elements in Goethe's genius came from his 
mother's side; of a lively, impulsive disposition, and gifted with 
remarkable imaginative power, Frau Rat, who was hardly 18 when 
her son was born, was the ideal mother of a poet. From his fa- 

ther, whose stem, somewhat pedantic nature repelled warmer 
feelings on the part of the children, Goethe inherited, besides an 
unamiable stiffness of manner which grew on him with the years, 
that stability of character which brought him unscathed through 
temptations and passions, and held the balance t o  his all too power- 
f ul imagination. 

Unforgettable is the picture which the poet has left us  of his 
childhood spent in the large house with its many nooks and cran- 
nies in the Grosse Hirschgraben a t  Frankfurt. Books, pictures, 
objects of art, antiquities, reminiscences of R a t  Goethe's visit to  
Italy, above all a marionette theatre, kindled the child's quick in- 
tellect and imagination. His education was conducted,in i ts  early 
stages by his father, and was later supplemented by  tutors. Mean- 
while the varied and picturesque life of Frankfurt was in itself a 
liberal education. I n  1759, during the Seven Years' War, the 
French, as Maria Theresa's allies, occupied the town, and, much 
t o  the irritation of Goethe's father, who was a stanch partisan of 
Frederick the Great, a French lieutenant, Count Thoranc, was 
quartered on the Goethe household. The foreign occupation also 
led to  the establishment of a French troupe of actors, and t o  their 
performances the boy, through his grandfather's influence, had 
free access. One of Goethe's most vivid memories was the pic- 
turesque coronation of the emperor Joseph 11. in  the Frankfurt 
Romer or town hall in  1764; he also dwells a t  some length in  his 
autobiography on his first love affair. The object of this passion 
was a certain Gretchen, who seems to have taken advantage of the 
boy's interest in  her t o  further the dishonest ends of one of her 
friends. The discovery of the affair and the investigation that fol- 
lowed cooled Goethe's ardour and caused him to turn his attention 
seriously to  the studies which were to prepare him for the uni- 
versity. Meanwhile his literary instinct had begun to show itself; 
we hear of a novel in letters-a kind of linguistic exercise, in 
which the characters carried on the correspondence in different 
languages-of a prose epic on the subject of Joseph, and various 
religious poems of which one, Die Hollenfahrt Christi, found its 
way in a revised form into the poet's complete works. 

I n  Oct. 1765, Goethe, then a little over 16, left Frankfurt for  
Leipzig, where a wider.life awaited him. H e  entered upon his uni- 
versity studies with zeal, but his education in Frankfurt had not 
been the best preparation for the scholastic methods which still 
dominated the German universities; of his professors, only 
Gellert seems t o  have won his interest, and that interest was soon 
exhausted. The literary beginnings he had made in Frankfurt 
now seemed to him worthless; he committed them t o  the flames; 
and, under the guidance of E. W. Behrisch, a genial, if somewhat 
eccentric comrade, he turned over a new leaf; he acquired the a r t  
of writing those light Anacreontic lyrics which appealed t o  the 
taste of the polite Leipzig society of the day. Artificial as this 
poetry is, Goethe was, nevertheless, inspired b y  a real passion in 
Leipzig, namely, for Anna Katharina Schonkopf, the daughter of 
a wine-merchant a t  whose tavern he dined. She is the "Annette" 
after whom the collection of lyrics discovered i n  1897 was 
named, although it  must be added that neither these lyrics nor the 
Neue Lieder, published in I 770, let us see very much of Goethe's 
real feelings for Kathchen Schonkopf. T o  his Leipzig student- 
days belong also two small plays in Alexandrines, Die Laune des 
Verliebten, a comedy in one act, which reflects the lighter side of 
the poet's love affair, and Die Mitschuldigen (published in a re- 
vised form, 1769), a more sombre production, i n  which comedy 
is incongruously mingled with tragedy. In  Leipzig Goethe also 
had time for what remained one of the abiding interests of his life, 
for ar t ;  he regarded A. F. Oeser ( I  71 7-1 799), the director of the 
academy of painting in the Pleissenburg, who gave him lessons in 
drawing, as the teacher by whom he was most influenced in Leip- 
zig. His art studies were also furthered by a short visit t o  Dres- 
den. His stay in Leipzig came, however, to  an abrupt conclusion; 
the distractions of student life proved too much for his strength; 
a sudden haemorrhage supervened, and he lay long ill, first in 
Leipzig, and, after i t  was possible to  remove him, a t  home in 
Frankfurt. These months of slow recovery were a time of serious 
introspection for Goethe. He still corresponded with his Leipzig 
friends, but the tone of his letters changed; life had become more 
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serious for him. H e  pored over books on occult philosophy; he 
busied himself with alchemy and astrology. A friend of his 
mother's, Susanne Katharina von Klettenberg, who belonged to 
pietist circles in Frankfurt, turned the boy's thoughts to religious 
mysticism. 

On his recovery his father resolved that his legal studies should 
be completed at  Strasbourg, a city, which although then outside 
the German empire, was, in respect of language and culture, 
wholly German. From the moment Goethe set foot in the narrow 
streets of the Alsatian capital, in April 1770 ,  the whole current of 
his thought seemed to change. The Gothic architecture of the 
Strasbourg minster became to him the symbol of a national and 
German ideal, directly antagonistic to the French tastes and the 
classical and rationalistic atmosphere that prevailed in Leipzig. 
An event of the first importance in Goethe's Strasbourg period 
\\-as his meeting with Herder, who spent some weeks in Strasbourg 
undergoing an operation. In  this thinker, who was his senior by 
five years, Goethe found the master he sought; Herder taught him 
the significance of Gothic architecture, revealed to him the beauty 
of nature unadorned, and inspired him with enthusiasm for 
Shakespeare and the Volkslied. Meanwhile Goethe's legal studies 
were not neglected, and he found time to add to his knowledge in 
other fields. notably medicine. Another factor of importance in 
Goethe's Strasbourg life was his love for Friderike Brion, the 
daughter of an Alsatian village pastor in Sesenheim. Even more 
than Herder's precept and example, this passion showed Goethe 
how trivial and artificial had been the Anacreontic and pastoral 
poetry, which had occupied him in Leipzig; and the lyrics inspired 
by Friderike, such as Kleine Blumen, klei??e Blafter and m'ie 
iterrlick leuclctet mir die Natz~r!  mark the biginning of a new 
epoch in German lyric poetry. The idyll of Sesenhelm, as de- 
scribed in Dichtung u?zd E'ahrheit, is one of the beautiful love- 
stories in the literature of the world. From the first, however, it 
was clear that Friderike Brion could never become the wife of 
the Frankfurt patrician's son; an unhappy ending to the romance 
was unavoidable, and, as is to be seen in passionate outpourings 
like TI.-anderers Sturmlied, and in the bitter self-accusations of 
Clavigo, it left deep wounds on the poet's sensitive nature. 

I n  Strasbourg Goethe probably planned his first important 
drama, Gotz von Berlzchingen. In  estimating this drama we must 
bear in mind Goethe's own life, and the turbulent spirit of his age, 
rather than the historical facts, which the poet found in an auto- 
biography of his hero published in 1 7 3 1  The latter supplied only 
the rough materials; the Gotz von Berlichingen whom Goethe 
drew. with his humane ideals of justice and his enthusiasm for 
freedom. is a very different personage from the unscrupulous rob- 
ber-knight of the 16th century. There is no historical justification 
for the vacillating Weisslingen in whom Goethe executed poetic 
justice on himself as the lover of Friderike, or for the women of 
the play, the gentle Maria, the heartless Adelheld. But there is 
genlal, creative power in all the characters, and a vigorous dra- 
matic life in the play's action, irresistible in its appeal even to 
a modern audience. With Gotz %on Berlzchingett the Shakespear- 
ian form of drama was established on the German stage, and the 
literary movement known as S turm zuzd Drang inaugurated. 

Having received his llcence to practice as an advocate, Goethe 
returned home in Aug. 1 7 7 1 ,  and began his initiation into the rou- 
tine of his profession In  the following year, in order to gain 
further experience in the practical side of his calling, he spent 
four months at  Wetzlar, where the imperial law-courts mere estab- 
lished. But Goethe's professional duties had only a small share in 
the eventful years which lay between his return from Strasbourg 
and that visit to Weimar at  the end of 1 7 7 5 ,  which turned the 
whole course of his career, and resulted In his permanent attach- 
ment to  the \Ireimar court. Goethe's life in Frankfurt was a round 
of stimulating literary intercourse; in J.  H Merck ( I  741-1 7 9 1 ) ~  
an army official in the neighbouring town of Darmstadt, he found 
a friend and mentor, whose Irony and common sense served as a 
correctlve to his own exuberance of spirits n'etzlar brought new 
friends and another passion, that for Charlotte Buff, the daughter 
of the A m t ~ n a n n  there-an episode which has been immortalized 
in Werthers Lezden; again the young poet was obsessed by a love 

which was this time strong enough to bring him to the brink of 
that suicide which forms the culmination of the novel. A visit to 
the Rhine, whereqew interests and the attractions of Maximiliane 
von Laroche, a daughter of i'vrieland's friend, the novelist Sophie 
von Laroche, brought partial healing, his intense preoccupation 
with literary work on his return to Frankfurt did the rest. In  177 j  
Goethe was attracted by still another type of woman, Lili Schone- 
mann, whose mother was the widow of a wealthy Frankfurt 
banker. A formal betrothal took place, and the beauty of the 
lyrics which Lili inspired leaves no room for doubt that here was 
a passion no less genuine than that for Friderike or Charlotte. 
But the gay, social world in which Lili moved was not congenial 
to him. A visit to Switzerland in the summer of I 7  j j  may not 
have weakened his affection for her, but he began to see that mar- 
riage would jrnpose intolerable fetters upon him, and without 
tragic consequences on either side, the engagement was allowed to 
lapse. Goethe's departure for Weimar in November brought 
about the final break. 

The period from 1771  to 17 7 5  was, in literary respects, the 
most productive of the poet's life. I t  had been inaugurated with 
Gbtz von Berlichircgen and a few months later this tragedy was 
followed by another, Clavigo, peopled with equally living figures, 
and reflecting even more faithfully than Gotz the emotional ex- 
perience Goethe had gone through in Strasbourg. Again poetic 
justice is effected on the unfortunate hero who is persuaded to 
choose his own personal advancement in preference to his duty to 
the woman he loves; inore pointedly than in Gotz is this moral 
enforced; Clavigo's tragic end is due not so much to this defiance 
of moral laws, as to his vacillation and want of character With 
Die Leiden des jz~ngen Werthers ( 1 7 7 4 ) ,  the literary precipitate 
of the author's own experiences in Wetzlar, Goethe succeeded in 
attracting, as no German had done before him, the attention of 
Europe. Once more it was the gospel that the world belongs to 
the strong in will, which lay beneath the surface of this romance. 
This, however, was not what Goethe's contemporaries read out of 
i t ;  nor did they appreciate the wide range of spiritual experience 
which the book contains. Werther was to them merely a senti- 
mental story of a lovelorn youth whose burden becomes too great 
for him to bear. While Gbtz inaugurated the manlier side of the 
Sturm und Drang literature, Werther was responsible for its sen- 
timental excesses. In  Stella, "a drama for lovers" ( 1 7 7 6 ) ,  the 
poet again reproduced, if with less fidelity than in Werther, cer- 
tain aspects of his own love troubles. A llghter vein is to be ob- 
served in various dramatic satires written at  this time such as 
Gdtter, Helden und If7ieland ( 1 7 7 4 ) ,  Hanswursts Hockzeit, Fast- 
naclztsspiel vom Pater Brey, Satyros, and in the Singspzele, Erwin 
und Elmire ( 1 7 7 5 )  and Claudine von Villa Bella ( 1 7 7 6 ) ;  while 
to the Frankfurter Gelehrte Anzeiger ( 1 7 7 2 - 7 3 ) )  Goethe con- 
tributed vigorous and provocative criticism. The exuberance of 
the young poet's genius is also to be seen in the many unfinished 
fragments of this period; a t  one time we find him occupied with 
dramas on Caesar and ,~~ahonzet ,  at  another with an epic on Der 
ewige Jude, and again with a tragedy on Prometheus, of which a 
magnificent fragment has passed into his works. Greatest of all 
the torsos of this period, however, was his dramatization of the 
legend of Faust. Thanks to a manuscript copy of the play in its 
earliest form-discovered as recently as 1 8 8 7 ,  and known as the 
Urfazlst-we now know exactly how much of Fnztst was the im- 
mediate product of the Stz~r?n 2~12d Drung, and are able to under- 
stand the intentions with which the young poet began his master- 
piece. Goethe's hero changed with the author's riper experience 
and with his new conceptions of man's place and duties in the 
world, but the Gretchen tragedy was taken over into the fin- 
ished poem, practically unaltered, from the earliest draft of the 
poem. With these wonderful scenes, the most intensely tragic in 
German literature, Goethe's poetry in this perlod reaches its 
climax. Still another important work, however, was conceived, 
and in large measure written at  this time, the drama of Egmont, 
which was not published until 1788 .  This work may, to some ex- 
tent, be regarded as complementary to Fuust; it presents the 
lighter, more cheerful and optimistic side of Goethe's outlook on 
liie in these years; Graf Egmont, the most winning and fascinat- 
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ing of the poet's heroes, is endowed with that "daimonic" power 
over the sympathies of men and women, which Goethe himself 
possessed in so high a degree. But Egmont is but an indifferent 
drama: it has little plot and its interest depends almost solely on 
two characters, Egmont himself and Klarchen, the young girl of 
the people whom he loves. 

I n  Dec. 1774 the young "hereditary prince" of Weimar, Karl 
August, passing through Frankfurt on his way to Paris, came into 
touch with Goethe, and invited the poet to visit him in Reimar. 
In  Oct. 1775 the invitation was repeated, and on Nov. 7 Goethe 
arrived in the little Saxon capital which was to remain his home 
for the rest of his life. During the first few months in Weimar 
the poet gave himself up to the pleasures of the moment as unre- 
servedly as his patron; indeed, the Weimar court even looked 
upon him for a time as a tempter who led the youngtduke astray. 
But the latter, although himself a mere stripling, had implicit 
faith in Goethe's judgment, and enlisted his services in the gov- 
ernment of the duchy. Goethe was not long in Weimar before he 
was entrusted with responsible state duties, and events justified the 
duke's confidence. Goethe dis~laved as minister of state, both 

A ,  

energy and foresight. He interested himself in agriculture,'horti- 
culture and mining.. which were of ~aramount  im~ortance to the - 
welfare of the duchy, and these interests led to his preoccupation 
with the natural sciences which took up so much of his time in 
later years. The inevitable love-interest was also not wanting. As 
Friderike had fitted into the background of Goethe's Strasbourg 
life, Lotte into that of Wetzlar, and Lili into the gaieties of 
Frankfurt, so now Charlotte von Stein, the wife of a Weimar 
official, was the appropriate muse of Goethe's 'IVeimar life. We 
possess only the poet's share of his correspondence with Frau von 
Stein, but it  may be inferred from it that, of all Goethe's loves, 
she was intellectually the most worthy of him. Frau von Stein 
was a womdn of refined literary taste and culture, seven years 
older than he and the mother of seven children. She dominated 
the poet's life for 12 years, until his journey to Italy in 1756- 
1788. Of other events of this period the most notable were two 
winter journeys, the first in 1777, to the Harz mountains, the sec- 
ond, two years later, to Switzerland-journeys which gave Goethe 
opportunity for that introspection and reflection for which his 
JJTeimar life had left him little time. On the second of these jour- 
neys he revisited Friderike in Sesenheim, saw Lili, who had mar- 
ried and settled in Strasbourg, and made the personal acquain- 
tance of J. R .  Lavater in Zurich. 

The literary results of these years cannot be compared with 
those of the preceding period; they are virtually limited to a few 
wonderful lyrics, such as TYanderers Xachtlied, An den Mond, 
Gesang der Geister i~ber  den I'l'assern, ballads, such as Der Erl- 
konig, a delicate little drama, Die Gesclzwister (1776), in which 
the poet's relations to both Lili and Frau von Stein seem to be 
reflected, a dramatic satire, Der Triumph der Empfindsa~nkeit 
(1778), and a number of Singspiele, Lila (1777), Die Fischerin, 
Schers, List und Ruche, and Jery und Bately (1780). But greater 
works were in preparation. A religious epic, Die Geheimnisse, and 
a tragedy Elpenor, did not, i t  is true, advance much further than 
plans; but in 1777, under the influence of the theatrical experi- 
ments at  the Weimar court, Goethe began to write a novel of the 
theatre on a large scale which was to have borne the title Wilhelm 
itIeisters theatralische Sendung. A manuscript copy of the novel 
in this early form was discovered as recently as 1910. In 1779 he 
himself took part in a representation before the court a t  Etters- 
burg, of his drama Ipizigenie auf Tauris. This Iphigenie was, how- 
eGer, in prose; in the following year Goethe refashioned it in iam- 
bics, but it was not until he went to  Italy that it  received the 
form we know. 

In  Sept. 1786 Goethe set out from Carlsbad where he had been 
on holiday-secretly and stealthily, his plans known only to his 
servant-on that memorable journey to Italy, to which he had 
looked forward with such intense longing; he could not cross the 
Alps quickly enough, so impatient was he to set foot in Italy. He 
travelled by way of Munich, the Brenner and Lago di Garda to  
Verona and Venice, and from thence to Rome, where he arrived 
on Oct. 29, I 786. Here he gave himself up unreservedly to the new 

impressions which crowded on him, and he was soon a t  home in 
the circle of German artists there. In  the spring of 1787 he ex- 
tended his journey to Naples and Sicily, returning to Rome in 
June 1787, where he remained until his final departure for Ger- 
many on April 2, I 788. I t  is difficult to exaggerate the importance 
of Goethe's Italian journey. H e  himself regarded it  as  a kind of 
climax to his life; never before had he attained such complete un- 
derstanding of his genius prld mission as a poet; i t  afforded him a 
vantage-ground from which he could renew the past and make 
plans for the future. I n  'IVeimar he had already felt that he was 
no longer in sympathy with the Sturm und Drang, but  it  was Italy 
which first initiated him into that neo-classicism which superseded 
Sturm z~nd Drang in German poetry. To  the modern reader, im- 
pressed by Goethe's extraordinary sensitiveness to  impressions, it  
may seem strange that his interests in Italy were so limited; for, 
after all, he had eyes for comparatively little of what Italy had to 
offer. H e  went to  Rome in Winckelmann's footsteps; it  was the 
antique he sought, and he was interested in the artists of the 
Renaissance only in so far  as he saw in them the heirs of an- 
tiquity. The calm beauty of Greek tragedy is seen in the new 
iambic version of Iphigenie azif Tauris ( I  787) ; the classicism of 
the Renaissance gives the ground-tone to  the drama of 'Torquato 
Tasso ( I  iqo) ,  in which the conflict of poetic genius with the'pro- 
saic world is transmuted into imperishable poetry. Classic, too, in 
this sense, were the plans of a drama on Iplzigenie auf Delphos 
and of an epic, Nausikaa. Most interesting of all. however, is the 
reflection of the classic spirit in works already begun in earlier 
days, such as Egmont and Faust. The former drama was finished 
in Italy, the latter was brought a step forward, par t  of i t  being 
published as a Fragment in 1790. 

Disappointment in more senses than one awaited Goethe on his 
return to Weimar. H e  came back from Italy with a new philoso- 
phy of life, a philosophy at  once classic and pagan, and with new 
ideals of literary beauty. But Germany had not advanced; in  
I 788 his countrymen were still admirers of that Sturm und Drang 
from which the poet had fled. The times seemed t o  him more out 
of joint than ever, and he withdrew into himself. Even his rela- 
tions to the old friends were changed. Frau von Stein had not 
known of his flight to Italy until he had been several weeks there; 
but he looked forward to her welcome on his return. The months 
of absence, however, the change he had undergone, and, doubtless, 
lighter loves which had beguiled his leisure in Rome, weakened 
the Weimar ties; if he left Weimar as Frau von Stein's lover he 
returned only as her friend; and she naturally resented the 
change. Goethe, meanwhile, continuing the freer customs t o  
which he had adapted himself in Rome, took into his household 
Christiane Vulpius (1765-1816), a young girl who could offer him 
no kind of intellectual companionship. But Christiane gradually 
filled a gap in the poet's life; she gave him, unobtrusively, without 
making demands on him, the comforts of a home. She was not ac- 
cepted by court society; she was indifferent to the fact that  even 
Goethe's intimate friends ignored her; but she, who had suited the 
poet's whim when he desired to shut himself off from all that 
might dim the recollection of Italy, became with the years an in- 
dispensable helpmate to him. On the birth in 1789 of his son, 
Goethe had some thought of legalizing his relations with Chris- 
tiane, but this intention was not realized until 1806, when the 
invasion of 'IVeimar by the French made both life and property 
insecure. 

The period of Goethe's life which succeeded his return from 
Italy was restless and unsettled; relieved of his state duties, he 
returned in 1790 to Venice, only to be disenchanted with the Italy 
he had loved so intensely a year or two before. A journey with 
the duke of Weimar to  Breslau followed, and in 1792 he accom- 
panied his master on that campaign against France which ended 
ingloriously for the German arms a t  Valmy. In  later years Goethe 
published his account of this Campagne i?z Frankreich as also of 
the Belugerung von Mairte, at  which he was present in 1793. His 
literary work naturally suffered under these distractions. Tasso, 
and the edition of the SchriJten in which it  was t o  appear, had still 
to be completed on his return from Italy; the Ronzische Ele- 
gien, perhaps the most Latin in form and content of all his works, 
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were published in 1795, and the Venezianjsche Epigramnze, the 
result of the second visit to Italy, in 1796. The French Revolu- 
tion, in which all Europe was engrossed, was in Goethe's eyes only 
another proof that the passing of the old rCgime meant the abro- 
gation of law and order, and he gave voice to his antagonism to 
the new democratic principles in the dramas Der Gross-Cophta 
( I  :92), Der Burgergeneral ( I  793), and in the unfinished frag- 
ments Die A t ~ f g e r e g t ~ n  and Das Madchen von Oberkirch. The 
spirited translation of the epic of Reineke Fuchs (1793) he took 
up as  a relief and an antidote to  the perplexing state of the time. 
Two new interests, however, strengthened the ties between Goethe 
and Weimar-ties which the Italian journey had threatened to 
sever: his appointment in I 791 as director of the ducal theatre, a 
post which he occupied for 2 2  years, and his absorption in scien- 
tific studies. I n  1790 he published his important Versuch, die 
Metanzorphose der Pflanzen zu erklaren, which was even more 
fundamental for the new science of comparative morphology than 
his discovery some six years earlier of traces of a structure in the 
human jaw-bone analogous to  the intermaxillary bone in apes; 
and in I 791 and I 792 appeared two parts of his Beitrage zur Optik. 

Meanwhile, however, Goethe had again taken up the novel of 
the theatre which he had begun years before, with a view to its 
inclusion in the edition of his Nezre Schrijten ( I  792-1800). Wzl- 
helm ll.Ieisters theatralische Sefzdung became Wilhelm Meisters 
Lehrjahrc; the novel of purely theatrical interests was widened 
out to embrace the history of a young man's apprenticeship to 
life. The change of plan explains, although it may not exculpate, 
the formlessness and loose construction of the work. A hero, who 
was probably originally intended to demonstrate the failure of the 
vacillating temperament when brought face to  face with the prob- 
lems of the theatre, proved ill-adapted to demonstrate those pre- 
cepts for the guidance of life with which the Lelzr~ahre closes; 
unstable of purpose, Tl'ilhclvz i l feisfer is not so much an illustra- 
tion of the author's life-philosophy as a lay-figure on which he 
demonstrates his views. Tl'ilhelm iVeister is, however, a work of 
extraordinary variety, its scenes ranging from the commonplace 
realism of the troupe of strolling players to  the poetic romanti- 
cism of Mignon and the harper; its pages of intuitive criticism- 
notably of Hamlet-add to its value as a Bildungsrontan in the 
best sense of rhat word. Of all Goethe's works, this exerted the 
most immediate and lasting influence on German literature; it 
served as a model for the best fiction of the next 30 years. 

I n  completing T.t'zl/zelm Meister, Goethe found a sympathetic 
critic in Schiller, to  whom he owed in great measure his renewed 
interest in poetry. After years of tentative approach on Schiller's 
part, years in which that poet was not even himself clear that he 
desired a friendly understanding x i th  Goethe, the favourable 
moment arrived. I t  was in June 1794, when Schiller was seeking 
collaborators for his new periodical Die Horen; and his invitation 
addressed to Goethe was the beginning of a friendship which con- 
tinued unbroken until the younger poet's death. The friendship 
of Goethe and Schiller, of which their correspondence is a price- 
less record, had, however, its limitations; it  was essentially a lit- 
erary friendship, a certain barrier of personal reserve being main- 
tained to the last. As far as actual work was concerned, Goethe 
went his own way as he had always been accustomed to do; but 
the mere fact that he devoted himself with increasing interest to 
literature was due to Schiller's stimulus. I t  was Schiller who in- 
duced him to undertake those studies on the nature of epic and 
dramatic poetry which resulted in the epic of Hermann zrnd Doro- 
thea and the fragment of the Achilleis; without the friendship 
there would have been no Xelzien and no ballads, and it  was again, 
his younger friend's encouragement which induced Goethe to be- 
take himself once more to the "misty path" of Faust, and bring 
the first part of that drama to a conclusion. 

Goethe's. share in the Xenien (1796) may be briefly men- 
tioned. This collection of distichs, nritten in collaboration with 
Schiller, was prompted by the indifference and animosity of 
contemporary cr~ticism, and its disregard for what the two poets 
regarded as the higher interests of German poetry. The Xenien 
succeeded as a retaliation on the critics, but the masterpieces 
with which both poets justified their attack, were in the long run 

a more effective antidote to  the prevailing mediocrity. The col- 
lection of stories, L;nterhaltz~nge?z dez~tsclzer Ausgewanderten 
(1797) was unworthy of Goethe's genius, and the translation of 
Benvenuto Cellini's Life (1796-1797) was only a translation. But 
in 1798 appeared Hermann und Dorothea, one of Goethe's most 
perfect poems. I t  is indeed remarkable-when we consider by 
how much theoretic discussion the composition of the poem was 
preceded and accompanied-that it should make upon the reader 
so simple and unsophisticated an impression; in this respect it is 
the triumph of an art that conceals art. Goethe has here taken 
a simple story of village life, mirrored in it  the most pregnant 
ideas of his time, and presented it  ni th  a skill which may well 
be called Homeric; but he has discriminated with the insight of 
genius between the Homeric method of reproducing the heroic 
life of primitive Greece and the same method as adapted to the 
commonplace happenings of 18th century Germany. In  this re- 
spect, he was guided by a forerunner ~ h o  had depicted the life 
of the German people in the epic manner and in hexameters, J. 
H. Voss, the author of Luise. Hardly less imposing in their calm, 
placid perfection are the poems with which, in friendly rivalry, 
Goethe seconded the more popular ballads of his friend; Der 
Zauberlehrling, Der Got t  und die Bayadere, Die Braz~t van 
Korintlz, Alexis 211zd Dora, Der ?zezLe Paz~sias and Die schijne 
Mi~llerin-the latter a cycle of poems in the style of the Jrolkslied 
-are among the masterpieces of Goethe's poetry. On the other 
hand, even the friendship with Schiller did not help him to add 
to his reputation as a dramatist. Dze naturliche Tochter (1803), 
the first part of a trilogy, in which he proposed to embody his 
ideas of the Revolution on wide canvas, did not get beyond 
this. Goethe's abstract classic principles, when applied to  the 
swift, direct art of the theatre, were ineffective, and Die natiir- 
liche Toclzter, notwithstanding its good theoretic intention, re- 
mains the most lifeless and shadowy of all his dramas. Even less 
in touch with the living present were the various prologues and 
Festspiele, such as Palaophron und 11-eoterpe ( I ~ o o ) ,  It'as wir 
bringen (1802), which in these years he composed for the N'eimar 
theatre. 

Goethe's classicisn~ brought him into inevitable antagonism 
with the new Romantic movement which had been inaugurated in 
1798 by the Athenaum, edited by the brothers Schlegel. The 
sharpness of the conflict was, however, blunted by the fact that, 
without exception, the young Romantic writers looked up to 
Goethe as their master; they modelled their fiction on U*ilhelm 
,tfeister; they regarded his lyrics as the highwater mark of Ger- 
man poetry; Goethe, Novalis declared, was the "Statthalter of 
poetry on earth." IVith regard to painting and sculpture, however, 
Goethe felt that a protest was necessary, if the ideas propounded 
in works like Wackenroder's Herzensergiessu?~ge?z were not to  
bring back the confusion of the Sturm und Drang; and, as a re- 
joinder to the Romantic theorists, Goethe, in conjunction with his 
Swiss friend, Heinrich 3Ieyer ( I  760-183z), published from 1798 
to 1800 an art review, Die Propylaen. In  Winckclman?~ und Sein 
Jahrhzindert (180j) Goethe defended the classical ideal of beauty 
in art. But in the end he himself proved the greatest enemy to the 
strict classical doctrine by the publication in 1808 of the com- 
pleted first part of Fazlst, a work which was accepted b > ~  contem- 
poraries as a triumph of Romantic art. Faust is a patchwork of 
many colours. With the aid of the vast body of Faust literature 
which has sprung up in recent years, and the many new docu- 
ments bearing on its history-above all, the so-called LTrfaust, to 
which reference has already been made-we are able now to dis- 
criminate between the various phases of the work; on the original 
Sturrn und Drang hero of the opening scenes and of the Gretchen 
tragedy-the brother of Gotz, and Clavigo-is superimposed, in 
the completed poem, a Faust of calmer moral and intellectual 
ideals, who corresponds to Hermann and 'Cl'ilhelm Meister, in 
Goethe's work. In its iirst form the poem was concerned with 
very definite personai problem>; in the years of Goethe's friend- 
ship with Schiller it was widened to embody the higher strivings 
of 18th-century humanism; ultimately, in the second part, it 
becnme a vast allegory of human iife and activity. Thus the ele- 
ments of which Faust is composed were even more difficult to  
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blend than were those of Wilhelm Meister; but the very want of 
uniformity is one source of the perennial fascination of the 
tragedy, and has made it  in a peculiar degree the national poem 
of the German people, a mirror in which the national life and 
poetry are reflected, from the outburst of Sturm und Drang to the 
tranquil classicism of Goethe's maturity. 

The third and final period of Goethe's long life may be said to  
have begun after Schiller's death. H e  never again lost touch with 
literature as he had done in the years which preceded his friend- 
ship with Schiller; but he stood in no active or immediate connec- 
tion with the literary movement of his day. His life moved on 
comparatively uneventfully. Even the era of Napoleonic oppres- 
sion, 1806-1813, disturbed but little his equanimity. Goethe, the 
cosmopolitan Weltburger of the 18th century, had himself no very 
intense feelings of patriotism, and, having seen Germany flourish 
as a group of small states under enlightened despotisms, he had 
little confidence in the dreamers of 1813 who hoped to see the 
glories of Barbarossa's empire revived, Napoleon, moreover, he 
regarded not as the scourge of Europe, but as the defender of 
civilization against the barbarism of the Slavs; and in the famous 
interview between the two men a t  Erfurt the poet's admiration 
was reciprocated by the French conqueror. Thus Goethe had no 
great sympathy for the war of liberation which in 1813 kindled 
young hearts from one end of Germany to the other; and when 
the national enthusiasm rose to  its highest pitch he buried himself 
in those optical and morphological studies, which, with increasing 
years, occupied more and more of his time. 

The events and writings of the last 25 years of Goethe's life 
may be briefly summarized. I n  1805, as we have seen, he suffered 
an irreparable loss in the death of Schiller; in 1806, Christiane 
became his legal wife, and to the same year belongs the magnifi- 
cent tribute to his dead friend, the Epilog zu Schillers Glocke. 
Two new friendships about this time kindled in the poet some- 
thing of the passion of younger days. Bettina von Arnim came 
into touch with Goethe in 1807, and her Briefwechsel Goethes mit 
einem Kinde (published in 1835) is, in its mingling of truth and 
fiction, one of the most delightful products of the Romantic 
mind; but the episode was of less importance in Goethe's eyes 
than Bettina would have us believe. On the other hand, his in- 
terest in Minna Herzlieb, foster-daughter of the publisher From- 
mann in Jena, was of a warmer nature, and has left its traces on 
the novel, Die Wahlverwandtschaften and on his sonnets. 

I n  1808, as we have seen, appeared the first part of Faust, 
which in 1809 was followed by the novel just mentioned. That 
novel, hardly less than the drama, effected a change in the public 
attitude towards the poet. Since the beginning of the century the 
conviction had been gaining ground that Goethe's mission was 
accomplished, that the day of his leadership was over; but here 
were two works which not merely re-established his position, but 
proved that the old poet was in sympathy with the movement of 
letters, and keenly alive to the change of ideas which the new cen- 
tury had brought with it. The intimate study of four minds, 
which forms the subject of the Wahlverwandtschaften, was an 
essay in a new type of psychological fiction and pointed out the 
way for developments of the German novel after the stimulus of 
Wilhelm Meister had exhausted itself. Less important than Die 
FYahlverwandtschaften was Pandora ( I ~ I O ) ,  the final product of 
Goethe's classicism and the most uncompromisingly classical and 
allegorical of all his works. And in 1810, too, appeared his treatise 
Zur Farbenlelzre. I n  the following year the first volume of his 
autobiography was published under the title Aus meinem Leben, 
Diclttung und Wakrheit. The second and third volumes of this 
work followed in 181 2 and 1814; the fourth, bringing the story of 
his life up to the close of the Frankfurt period in 1833, after his 
death. Goethe felt, even late in life, too intimately bound up with 
Weimar to discuss in detail his early life there, and he shrank 
from carrying his biography beyond the year 1775. But a num- 
ber of other publications-descriptions of travel, such as the 
ltalienische Reise (181 6-1 7 ) ,  the materials for a continuation of 
Dichtzcng und Wahrheit collected in Tag-und Jahreshefte (1830) 
are important additions to the documents of his life. Meanwhile, 
no less valuable biographical materials were accumulating in his 

diaries, his voluminous correspondence and his conversations, a s  
recorded by J. P. Eckermann, the chancellor F. von Miiller and 
F. Soret. Several periodical publications, Uber Kuns t  und Alter- 
t u m  (1816-3z), Zur Naturwissenschaft iiberhaufit (1817-24), ZUP 
Morphologie (1817-z4), bear witness to  the extraordinary width 
of Goethe's interests in these years. Art, science, literature-little 
escaped his ken-and that not merely in Germany: English writ- 
ers, Byron, Scott and Carlyle, Italians like Manzoni, French sci- 
entists and poets, could all depend on friendly words of apprecia- 
tion and encouragement from Weimar. 

With Westostlicher Diwan (1819), Goethe had another sur- 
prise in store for his contemporaries; this is a collection of lyrics, 
matchless in form and more concentrated in  their apophtheg- 
matic expression than those of earlier days; it  was suggested by  a 
German translation of the Persian poet, Hafiz. And, again, a n  ac- 
tual passion-that for Marianne von Willemer, whom he met in 
1814 and 1815-had rekindled in him the lyric fire. Meanwhile 
the years were thinning the ranks of Weimar society: Wieland, 
the last of Goethe's greater literary contemporaries, died in 1813, 
his wife in  1816, Charlotte von Stein in 1827 and Duke Karl 
August in 1828. Goethe's retirement from the direction of the 
theatre in 1817 meant for him a break with the literary life of the 
day. I n  1822 a passion for a young girl, Ulrike von Levetzow, 
whom he met a t  Marienbad, inspired the fine Trilogie der Leiden- 
schaf t,  and between 182 I and 1829 appeared the long-expected 
and long-promised continuation of Wilhelm Meister, Wilhelm 
Meisters Wanderjahre. The latter work, however, was a disap- 
pointment: perhaps it  could not have been otherwise. Goethe had 
lost the thread of his romance, and it  was difficult for  him to find 
it again. Problems of the relation of the individual t o  society and 
industrial questions were to  have formed the theme of the Wan-  
derjahre; but after the French Revolution these problems had en- 
tered on a new phase and demanded a method of treatment which 
i t  was not easy for the old poet to acquire. Thus his intentions 
were only partially carried out, and the volumes were filled out 
by irrelevant stories, written at  widely different periods. 

But the crowning achievement of Goethe's literary life was the 
completion of Faust. The poem had accompanied him since early 
manhood and was the repository for the fullest "confession" of 
his life; it is the poetic epitome of his experience. T h e  second 
part is far removed from the impressive realism of the Urfaust or 
even the classicism of the first part. I t  is a phantasmagory; a 
drama the actors in which are not creatures of flesh and blood, but 
shadows in an unreal world of allegory. The lover of Gretchen 
had, as far as poetic continuity is concerned, disappeared with the 
close of the first part. I n  the second part i t  is virtually a new 
Faust who, accompanied by a new Mephistopheles, goes out into 
a world that is not ours. Yet behind the elusive allegories of an 
imperial court with its financial dificulties, behind the classical 
Walpurgisnacht, the fantastic creation of the Homunculus, the 
noble Helena episode and the impressive mystery-scene of the 
close, where the centenarian Faust finally triumphs over the 
powers of evil, there lies a philosophy of life, a ripe wisdom born 
of experience, such as no other modern European poet has given 
us. Faust .has been well called the "divine comedy" of 18th- 
century humanism. 

The second part of Fanist forms a worthy close t o  the life of 
Germany's greatest man of letters, who died in Weimar on March 
22, 1832. His was the last of those universal minds which have 
been able to compass all domains of human activity and knowl- 
edge; for he stood on the brink of an era of rapidly expanding 
knowledge which has made forever impossible the universality of 
interest and sympathy which distinguished him. As a poet, his 
fame has undergone many vicissitudes since his death, ranging 
from the indifference of the "Young German" school t o  the en- 
thusiastic appreciation of the closing decades of the 19th century 
-an enthusiasm to which we owe the Weimar Goethe-Gesell- 
schaft (founded in 1885) and a vast literature dealing with the 
poet's life and work. That Goethe is Germany's greatest poet and 
the master of her classical literature has never been seriously 
questioned. The intrinsic value of his poetic work, regarded 
apart from his personality, may be smaller in proportion t o  i ts  
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bulk than is the case with some lesser German poets and with the 
great poets of other literatures. But Goethe was a new type of 
literary man;  a poet whose supreme greatness lay in his subjec- 
tivity. Only a small fraction of his poetical work sprang from 
what might be called a purely artistic and objective impulse; by 
far  the larger-and the better-part is the immediate precipitate 
of his thought, emotions, and experiences. 

I t  is as a lyric poet that Goethe's supremacy is least likely to 
be challenged; he has given his nation, whose highest literary ex- 
pression has in all ages been essentially lyric, its greatest songs. 
N o  other German poet has succeeded in attuning feeling, senti- 
ment and thought so per'fectly to  the music of words as he; none 
has expressed so fully that subtle spirituality in which the strength 
of German lyrism lies. Goethe's dramas, on the other hand, have 
not, in the eyes of his nation, succeeded in holding their own be- 
side Schiller's; but the reason is rather because Goethe refused to 
be bound by the conventions of the theatre, than because he was 
deficient in the cunning of the dramatist. For, as a creator and in- 
terpreter of human character, Goethe is without a rival among 
modern poets, and there is not one of his plays that does not con- 
tain scenes and characters which bear indisputable testimony to 
this mastery. Faust is Germany's most national drama, and it 
remains perhaps for the theatre of the future to  prove itself ca- 
pable of popularizing psychological masterpieces like Tasso and 
Iphigelzie. As a novelist, Goethe has suffered most by the lapse of 
time. The Sorrows of Werther  no longer maintains its hold upon 
us, and even Wilhe lm  Meister and Die Wahlverwandtschaften re- 
quire more understanding for the conditions under which they 
were written than do Fazlst or Egmont .  Goethe could fill his prose 
with rich wisdom, but he was the perfect artist only in verse. 

Less attention is nowadays paid to  Goethe's work in other 
fields, work which he himself in some cases prized more highly 
than his poetry. I t  is only as an illustration of his many-sidedness 
and his manifold activity that we now turn to  his achievement as 
a statesman, as a practical political economist, as a theatre-direc- 
tor. His art-criticism is symptomatic of a phase of European taste 
t o  which the growing individualism of Romanticism was repug- 
nant. His scientific studies and discoveries now possess only an 
historical interest. We marvel a t  the obstinacy with which he, 
with inadequate mathematical knowledge, opposed the Newtonian 
theory of light and colour; and a t  his championship of "Neptun- 
ism," the theory of aqueous origin, as  opposed to "Vulcanism," 
that of igneous origin of the earth's crust. Of real importance 
was, on the other hand, his foreshadowing of the Darwinian the- 
ory in his works on the metamorphosis of plants and on biological 
morphology. Indeed, the deduction to be drawn from Goethe's 
contributions to  botany and anatomy is that he, as few of his con- 
temporaries, possessed that type of scientific mind which, in the 
19th century, has made for progress; he was Darwin's predecessor 
by  virtue of his enunciation of what has now become one of the 
commonplaces of natural science-organic evolution. Modern, 
too, was the outlook of the aging poet on the changing social con- 
ditions of the age and on its new political ideals; unexpectedly 
sympathetic his attitude towards modern industry, which steam 
was just beginning to establish on a new basis. The Europe of his 
later years was very different from that of the enlightened autoc- 
racies of the 18th century, in which he had spent his best years; 
yet Goethe was at  home in it too. 

From the philosophic movement, in which Schiller and the 
Romanticists were deeply involved, Goethe stood apart. Com- 
paratively early in life he had found in Spinoza the philosopher 
who responded to his needs; and for the subtle dialectic of later 
thinkers he had neither liking nor understanding. As a convinced 
realist he took his standpoint on nature and experience, and could 
afford to  look on with indifference a t  the battles of the metaphysi- 
cians. Of Kant's work, however, he was not ignorant, and under 
Schiller's stimulus he learned from him; but of the younger 
thinkers, only Schelling, whose mystic nature-philosophy was akin 
to Spinoza's thought, touched a sympathetic chord in his nature. 
As a moralist and a guide to the conduct of life-an aspect of 
Goethe's work which Carlyle, viewing him through the coloured 
glasses of Fichtean idealism, emphasized and interpreted not al- 

ways justly-Goethe was a powerful force on German life in 
years of intellectual and political depression. I t  is difficult even 
still to get beyond the maxims of practical wisdom he scattered so 
liberally through his works and the lessons t o  be learned from 
Meisfer and Faust ;  the calm optimism which never deserted 
Goethe, and was so completely justified by the tenor of his life, is 
still an uplifting element of his thought. If the philosophy of 
Spinoza provided the poet with a religion which made individual 
creeds and dogmas seem unnecessary, Leibnitz's doctrine of pre- 
destinism supplied the foundations for his faith in the divine pur- 
pose of human life. 

Goethe's many-sided activity is a tribute to  the greatness of his 
mind and personality; we may see in him merely the embodiment 
of his particular age, or we may regard him as a poet "for all 
time"; but with one opinion all who have felt the power of 
Goethe's genius are in agreement-the opinion which was con- 
densed in Napoleon's often cited words, uttered after the meeting 
at Erfurt: Voild un homme!  Of all modern men of genius, Goethe 
is the most universal. I t  is the full, rich humanity of his per- 
sonality-not the art behind which the artist disappears, or the 
definite pronouncements of the thinker or the teacher-that con- 
stitutes his claim to a place in the front rank of men of letters. 
His life was his greatest work. 

BIBLIOGRAPHY.--(a) Collected Works, Diaries, Correspondence, Con- 
versations. The following editions of Goethe's writings appeared in 
the poet's lifetime: Schriften (Leipzig, 1787-90); Neue Schriften 
(1792-1800) ; Werke (13 vols., Stuttgart, 1806-10) ; Werke ( 26  vols., 
Stuttgart, 1815-22) ; Werke (Vollstandige Ausgabe letzter Hand) (40 
vols., Stuttgart, 1827-30). Goethe's Nachgelassene Werke appeared 
as a continuation of this edition in 20 volumes (Stuttgart, 1832-42). 
These were followed by several editions of Goethe's Samtliche Werke, 
published by Cotta of Stuttgart. The first critical edition with notes 
was published by Hempel, Berlin, 1868-79. The standard edition is 
that published at Weimar between 1887 and 1919; it is divided into 
four sections: I. Werke; 11. Naturwissenschaftliche Werke; 111. Tage- 
biicher; IV. Briefe. Of other recent editions the most noteworthy are: 
Samtliche Werke (Jubilaums-Ausgabe), ed. E. von der Hellen (Stutt- 
gart, 1902-7) ; Werke, ed. K. Heinemann (Leipzig, 1900 ff.), the 
cheap edition of the Samtliche Werke, ed. L. Geiger (Leipzig, I ~ O I ) ,  
and the L'Propylaen-Ausgabe" (Munich, 1909 ff.). There are also 
innumerable editions of selected works; reference need only be made 
here to the useful collection of the early writings and letters by M. 
Bernays, Der junge Goethe (Leipzig, 1875; new ed., 1909-11). A 
French translation of Goethe's Q?uvres compl?tes, by J. Porchat, ap- 
peared at Paris in 1860-63. There is, as yet, no uniform English 
edition, but Goethe's chief works have all been frequently translated 
and most of them will be found in Bohn's Standard Library. 

The definitive edition of Goethe's diaries and letters is that forming 
Sections 111. and IV. of the Weimar edition. Collections of selected 
letters based on the Weimar edition have been published by E. von 
der Hellen (1901-13), and by P. Stein (1901-24). Of the many 
separate collections of Goethe's correspondence mention may be made 
of the Briefwechsel zwischen Schiller und Goethe, edited by Goethe 
himself (1828-z9), by H. G. Graf and A. Leitzmann (1923) ; Eng. 
trans. (1877-79) ; Briefwechsel zwisclzen Goethe und Zelter (1833- 
34) ; Eng. trans. (1887) ; Briefwechsel mit Bettina won Amim,  ed. 
R. Steig (1922)  ; Goethes Briefe an Frau won Stein, ed. A. Scholl 
(1848-51) ; ed. J. Wahle (1899-1900) ; Briefwechsel zwischen Goethe 
und K .  F .  von Reinhard (1850) ; Briefwechsel zwischen Goethe und 
Knebel (1851) ; Brietuechsel zwischen Goethe und Staatsrat Schultz 
(1853) ; Briefwechsel des Herzogs Karl August mit Goethe (1863; ed. 
H .  Wahl, 1915-18) ; Briefwechsel zwischen Goethe und Kaspar Graf 
von Sternberg (1866) ; Briefwechsel mit Christiane, ed. H. G. Graf 
(1923) ; Briefwechsel mit H .  Meyer, ed. M .  Hecker (1920) ; Goethes 
naturwissenschaftliche Korrespondenz, and Goethes Briefwechsel mit 
den Gebriidern von Humboldt (ed. F.  T .  Bratranek (1874-76); 
Goethes und Carlyles Briefwechsel (1887), also in English ; Goethe 
und die Romantik, ed. C. Schiiddekopf and 0. Walzel (1898-99) ; 
Goethe und Lavater, ed. H. Funck (1901) ; Goethe und Osterreich, 
ed. A. Sauer (1902-4). Besides the correspondence with Schiller and 
Zelter, Bohn's library contains a translation of Early and Miscellaneous 
Letters, by E. Bell (1884). The chief collections of Goethe's con- 
versations are: J. P. Eckermann, Gesprache mit Goethe (1836; vol. iii., 
also containing conversations with Soret, 1848; ed. H. H. Houben, 
1926; Eng. trans.,,,1850). Cf.  J. Petersen, Die Entstehung der Ecker- 
mannschen Gesprache (1926). The complete conversations with Soret 
have been published in German translation by C. A. H. Burkhardt 
(1905) ; Goethes Unterhaltunaen mit dem Kanzler F. von Miiller 
(~870).  Goethe's collected Gesprache were published by W. von 
Bledermann (1889-96) ; new ed. 1909-11. 

( b )  Biography.-Goethe's autobiography, Aus meinem Leben: Dich- 
tung und Wahrheit, appeared in three parts between 1811 and 1814 
part iv. in 1833 (Eng. trans., r846) ; it is supplemented by other 
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biographical writings, as the Ztalienische Reise, Tag- und Jahreshefte, (1854) ; F. Kern, Goethes Tasso (1890) ; K. Fischer, Goethes Tasso 
etc. The following are the more important biographies: H. Doring, (1890; 3rd ed., 1900) ; J. Schubart, Die philosophischen Grundgedan- 
Goethes Leben (1828, etc.) ; H. Viehoff, Goethes Leben (1847-54; 5th ken i n  Goethes Wilhelm Meister (1896) ; M. Wundt, Goethes Wilhelm 
ed. 1887) ; J. W. Schafer, Goethes Leben (1851; 3rd ed., 1877) ; Meister (1913) ; E. Boas, Schiller und Goethe i m  Xenienkampf (1851) ; 
G. H. Lewes, The  Life and Works  o f  Goethe (1855, etc.; Ger. trans., E. Schmidt and B. Suphan, Xenien 1796, nach den Handschriften 
J .  Frese; a shorter biography was published by Lewes in 1873 (1893) ; W. von Humboldt, ~sthe t i sche  Versuche: Hermann und 
under the title The Story o f  Goethe's Life)  ; W. MCzikres, W .  Dorothea (1799) ; V. Hehn, Obey Goethes Hermann und Dorothea 
Goethe, les Euvres expliqu6es par la v k  (1872473) ; A. Bossert, (1893) ; A. Fries, Quellen und Komposition der Achilleis (1901) ; K. 
Goethe (1872-73) ; K. Goedeke, Goethes Leben und Schriften (1874; Alt, Studien zur Entstehungsgeschichte von Dichtung und Wahrheit 
2nd ed., 1877) ; H. Grimm, Goethe: Vorlesungen (1876; 8th ed., (1898) ; A. Jung, Goethes Wanderjahre und die wichtigsten Fragen 
1903; Eng. trans. 1880) ; A. Hayward, Goethe (1878) ; H. H. des 19. Jahrhunderts (1854) ; F. Kreyssig, Vorlesungen iiber Goethes 
Boyesen, Goethe and Schiller, their Lives and Works (1879); H. Faust (1866); the editions of Faust by G. von Loeper (1879; new 
Diintzer, Goethes Leben (1880; 2nd ed., 1883; Eng. trans. 1883); A. ed., 1900) ; K. J. Schroer (1881; 5th ed., 1915-17) ; G. Witkowski 
Baumgartner, Goethe, sa'n Leben und seine Werke (1885; 4th ed., (1909; 3rd ed., 1924), and R. Petsch (1925); K. Fischer, Goethes 
1923-25) ; J. Sime, Life of Goethe (1888) ; K. Heinemann, Goethes Faust (1878 ; 5th ed., 1904) : 0. Pniower, Goethes Faust, Zeugnisse und 
Leben und Werke (1889; new ed., 1916); R. M. Meyer, Goethe Excurse zu  seiner Entstehungsgeschichte (1899) ; J .  Minor, Goethes 
(1894 ; 3rd ed., 1904) ; A. Bielschowsky, Goethe, sein Leben und seine Faust, Entstehungsgeschichte and Erklarung (1901) ; E. Traumann, 
Werke (1895-1903; over 30 editions; Eng. trans. 1905-8) ; G. Witkow- Goethes Faust (1913-14). 
ski, Goethe (1899) ; H. G. Atkins, J. W .  Goethe (1904) ; H. S. Cham- ( d )  .Bibliographical Works,  Goethe-Societies &c.-S. Hirzel, Ver- 
berlaln, Goethe (1912) ; F. Gundolf, Goethe (1916; 12th ed., 1925) ; zeichnzs einer Goethe-Bibliothek (1884), to which G. von Loeper 
W. Bode, Goethes Leben (1917 ff.) ; P. Hume Brown, Life of  Goethe and W. von Biedermann have supplied supplements. Goedeke's 
(1920) ; E. Ludwig, Goethe (1920-21) ; G. Brandes, Goethe (Ger. Grundriss zur Geschichte der deutschen Dichtung (vol. iv., 3rd ed., 
trans., 1922) ; J. G. Robertson, Goethe (1927). 1910-13) ; and the bibliographies in the Goethe-Jahrbuch (188-1913). 

Of writlngs on special perlods and aspects of Goethe's life the more Also K. Hoyer, Zur Einfuhrung in die Goethe-Literatur (1904). On 
important are as follows (the titles are arranged as far as possible Goethe in England see E. Oswald, Goethe in England and America 
in the chronological sequence of the poet's life): K. Heinemann, (1899; and ed., 1909) ; J. M. Carre, Goethe en Angleterre (1921) ; 
Goethes Mutter (1891; 6th ed., 1900) ; P. Bastier, La Mdre de Goethe W. Heinemann, A Bibliographicd List of  the English Translations and 
(1902) ; Briefe der Frau Rat (2nd ed:, 1905) ; F. Ewart, Goethes Vater Annotated Editions o f  Goethe's Faust (1886). 
(1899) ; G. Witkowskl, Cornelia, dze Schwester Goethes (1903); P. A Goethe-Gesellschaft was founded at Weimar in 1885; its pub- 
Besson, Goethe, sa soeur et ses amies (1898) ; H. Diintzer, Frauen- lications include the annual Goethe-Jahrbuch (1880--1913) ; now 
bilder aus Goether Jugendzeit (1852) ; W.. van Biedermann, Goethe Jahrbuch der Goethe-Gesellschaft (1914 ff.), and a series of Goethe- 
und LeipZig (1865) ; P. F. Luclus, Friderzke Bnon (1878; 3rd ed., Schriften. A Goethe-Verein has existed in Vienna since 1887, and 
1904) ; A. Bielschowsky FrideHke Brion (1880); F. E. von Diirck- an English Goethe society since 1886 (Publications, 1880-IQIO; new 
heim, Lili's Bzld geschichtlich entworfen (1879; 2nd ed., 1894); W. series 1924 ff ) .  (J. G. R.) 
Herbst, Goethe i n  Wetzlar (1881) ; H. Gloel, Goethes Wetzlarer Zeit 
(1911) ; A. Diezmann, Goethe und die lustige Zeit in Weimar (1857; GOETHITE, a of h ~ -  
4th ed., 1906) ; H. Diintzer, Goethe und Karl August (1859-64; 2nd drated iron oxide, the principal component of rusted iron. Goe- 
ed., 1888) ; Aus Goethes Freundeskreise (1868) ; Charlotte von Stein thite is the stable iron mineral under the hydrous, oxidizing 
(1874) ; E. Hoefer, Goethe und Charlotte Won Stein (1878; 7th ed.9 conditions near the earth's surface. I t  occurs as a direct pre- 1922) ; W. Bode, Charlotte von Stein (1909) ; J .  Haarhaus, Auf 
Goethes Spuren i n  Italien (18~6-~8)  ; 0. Harnack, Zur Nachgeschichte c i ~ i t a t e  (e.g., in bogs), and as a weathering product of other iron 
der italienischen Reise (1890) ; H. Grimm, Schiller und Goethe (Essays, minerals. sometimes making an important ore of iron, as in Alsace. 
1858; 3rd ed., 1884) ; G. Berlit, Goethe und Schiller i m  personlichen In  most deposits goethite is very fine-grained, occasionally as fi- 
~erkehre ,  nach brieflichen Mitteilungen von H .  Voss (1895); S- brous radiating masses. The name goethite u a s  originally given, Waetzoldt, Goethe und die Romantik (1888) ; C. A. H. Burkhardt, 
Das Repertoire des weimarischen Theaters unter Goethes Leitung in honor of the poet and natural ~ h i l o s o ~ h e r  Johann Goethe, to 
(1891) ; J. Wahle, Das Weimarer Hoftheater unter Goethes Leitung a less Common iron mineral (now known as lepidocrocite) of 
(1892) ; 0. Harnack, Goethe i n  der Epoche seiner Vollendung (3rd identical composition but different structure. Ordinarily the two 
ed., 1 ~ 0 5 )  ; J. ~ a r b e y  d'Aurevilly, Goethe et Diderot (1880) ; A- minerals can be distinguished only by X-ray diffraction; undif- Fischer, Goethe und Napoleon (1899 ; 2nd ed., 1900) ; J. G. Robertson, 
Goethe and Byron (1925) ; R. ~~~~h~ und die ~ ~ b ~ ~ d ~ ~  ~~i~~ ferentiated fine-grained material is usually called limonite (9 .v . ) .  
(1892). The composition of goethite is FeOOH, equivalent to  the chemical 

( c )  Criticism.-H. G. Graf, Goethe iiber seine Dichtungen (1901- compound a-Fe203.H20. The structure is based on a nearly 
14) ; J. W. ~ r a u n ,  ~ o e t h e  i m  ~ r t e i l e  seiner Zeitgenossen (1883-85) ; close-packed arrangement of large oxygen or hydroxyl ions, with T. Carlyle, Essays on Goethe (1828-32); X .  Marmier, Btudes sur 
Goethe (1835) ; W. von Biedermann, Goethe-Forschungen ; ferric between alternate layers. The packing gives a symmetry 
J. Minor and A. Sauer, Studien zur Goethe-Philologie (1880) ; H. of Structure and form that is pseudohexagonal (orthorhombic) and 
Diintzer, Abhandlungen zu Goethes Leben und Werken (1881); A. the weak interlayer bonding results in one perfect cleavage and 
Scho11, Goethe in Hauptzugen seines Lebens und Wirkens (1882); V. in a tabular or prismatic external form. The colour is blackish Hehn, Gedanken iiber Goethe (1884, 7th ed., 1909) ; W. Scherer, Auf- 
satze $her ~ ~ ~ t h ~  (Ig86) ; sir J. R. seeley, ~ ~ ~ t h ~  reviewed sixty brown in sing1e ranging through all shades of brown and 
Years (1894) ; E. Dowden, New Studies in Literature (1895) ; a. Rod, yellow as the size of crystals decreases. The hardness is 5 and 
Essai sur Goethe (1898) ; M. Morris, Goethe-Studien (1897-98 ; 2nd specific gravity 4.2. (w7. T. HR.)  
ed., 1 ~ 0 2 )  ; A. ~ u t h e r ,  Goethe, sechs Vortruge (1905) ; R. Saitschik, GQG, a hostile power that is to manifest itself in the world Goethes Charakter (1898); W. Bode, Goethes Lebenskunst (1900; 
3rd ed., 1903) ; by the same, Goethes Asthetik (1901) ; T. Vollbehr, immediately before the end of things (Ezek. xxxviii sq., ~ e v .  xx), 
Goethe und die bildende Kunst (1895) ; E. Maas, Goethe und die Magog who is joined with Gag in the latter passage is the name 
Antike (1912) ; E. Lichtenberger, Etudes sur les poisies lyriques de of Gog's origin in the former. In  Gen. x, 2 (and Ezek. xxxviii, 2 )  
~ o e t h e  (18~8) ; T.  Achelis, Grundzuge der Lyrik Goethes (1900) ; B. Magog appears to represent a locality in Armenia. Litzmann, Goethes Lyrik (1903) ; R. Riemann, Goethes Romantechnik 
( I ~ O I )  ; R. Virchou7, Goethe als Naturforscher (1861) ; E. Care, L~ The legends attached to the gigantic effigies (dating from 1708 
Philosophie de Goethe (1866; 2nd ed., 1870); R. Steiner, Goethes and replacing those destroyed in the Great Fire) of Gag and 
Weltanschauung (1897) ; E. A. Boucke, Goethes Weltanschauung Magog in Guildhall, London, are of unknown date. According to 
( 1 8 ~ ~ )  ; F. ~~ebeck ,  ~ o e t h e  als ~ e n k e r  (1902) ; F. Baldensperger, the Recuyell des histoires de Troye ,  Gog and Magog were the sur- Goethe en France (1904) ; C. Schrempf, Goethes Lebensansehauung 
(1~05-7) ; H.  Loiseau, L'&volution morale de Goethe (191~) ; B, croCe, vivors of a race of giants descended from the 33 wicked daughters 
~ ~ ~ t h ~  ( ~ ~ ~ i ,  1919; Eng. trans., 1923) ; K. J. Obenauer, Goethe i n  of Diodetian; after their brethren had been slain by Brute and 
seinem Verhiiltnis zur Religion (1921) ; P. Fischer, Goethes Altersweis- his companions, Gog and Magog were brought to London (Troy- 
heit (1921) ; H. A. Korff, Die Lebensidee Goethes (192s). novant) and compelled to officiate as porters a t  the gate of the 

More special treatises dealing with individual works are the follow- royal palace. ing: W. Scherer, Aus Goethes Friihzeit (1879) ; R. Weissenfels, Goethe 
i m  Sturm und Drang, vol. i. (1894) ; W. Wilmanns, Quellenstudien zu Effigies the present existed in London as early as 
Goethes Gotz von Berlichingen (1874) ; J. W. Appell, Werther und the time of Henry V. 
seine Zeit (1855; 4th ed., 1896) ; E. Schmidt, Richardson, Rousseau GOGH, VINCENT WILLEM VAN (Ig53-Ig90), the 
und ~ o e t h e  (1875) ; E. Schmidt, Goethes Faust in urspriinglicher Ges. greatest and most revolutionary Dutch painter after Rembrandt, talt (1887; 6th ed., 1905) ; J. Collin, Goethes Faust in seiner altesten 
Gestalt (=g96) ; F. T. Bratranek, Goethes Egmont und Schillers born on March 30, 1853% the eldest of six children of a Prot- 
Wallenstein (1862) ; C. Schuchardt, Goethes italienische Reise (1862) ; estant pastor, a t  Groat Zundert (Brabant). The artistic career of 
H. Diintzer, Zphigenie auf Tauris; die drei iiltesten Bearbeitungen Vincent van Gogh was extremely short, lasting only ten years 



(188-90) ; during the first part he was acquiring technical pro- 
ficiency and confined himself almost entirely to  drawings and 
water colours. His first productive period of oil painting begins 
in 1884. During the ensuing six years. he produced about 700 
drawings and 800 oils, only one of which was sold during his life- 
time. Vincent was always desperately poor. but he was sustained 
by faith in the urgency of what he had to communicate, and by a 
younger brother. Theo (1857-1891). who believed implicitly in his 
genius and provided for him out of his own meagre earnings. The 
letters which Vincent wrote to Theo (from 1872 on) give a graphic 
account of his aims and beliefs, hopes and disappointments, of his 
fluctuating physical and mental state. of his pictorial methods and 
of his daily life. Van Gogh expressed himself so vividly and ana- 
lyzed things so acutely that his Collected Correspondence ranks 
not merely as a great autobiographical record but as great litera- 
ture. Vincent's working life can be roughly divided into two 
periods. The first (1873-85), during which he wrestled with tem- 
peramental difficulties and sought his true means of self-expression, 
was a period of repeated apprenticeships, failures and changes of 
direction. The second (1886-90) was a period of dedication, 
rapid development and fulfillment, until his progress was inter- 
rupted by a succession of mental crises (1889-90) ending in an at- 
tempted suicide on July 27, 1890, and his death two days later. 

Vincent's early years in his father's parsonage uere happy, and 
he loved wandering in the countryside At 16. he was apprenticed 
to the art dealers Goupil and Co., of which his uncle was a partner. 
Vincent began at their branch in The Hague, going later to London 
(1873-74) and Paris (1874-75). Daily contact ~ \ i t h  works of art 
aroused Van Gogh's artistic sensibility and he soon formed a taste 
for Rembrandt, Hals. J. van Ruisdael, C. Troyon. Jules DuprC and 
J. Maris, although his preference mas for Millet and Corot, whose 
influence was to last throughout his life. Vincent disliked art deal- 
ing; moreover, his approach to life darkened when his love was 
rejected by a London girl (1874), for his burning desire for human 
affection had been thwarted. From then on he became increasingly 
solitary. H e  became a language teacher and lay preacher (Eng- 
land), and later (1877) a bookseller in Dordrecht. Impelled by a 
longing to give himself to his fellow men, Vincent envisaged enter- 
ing the ministry and took up theology, but abandoned this project 
for short-term training as an evangelist in Brussels (Aug. 1878). 
A conflict with authority ensued, for Vincent disputed the orthodox 
doctrinal approach. failed to get a nomination and after three 
months left to do missionary work among the mining population 
of the Borinage. There he experienced the first great spiritual 
crisis of his life (winter, 1879-80). He was sharing the life of 
the poor completely, but in an impassioned moment gave away 
all his worldly goods and was thereupon dismissed for too literal 
an interpretation of Christian teaching. Penniless and ~ i t h  his 
faith destroyed, he sank into despair. cut himself off from every- 
one and began seriously to draw, thereby discovering (Aug. 1880) 
his true vocation. Vincent decided that his mission from then on 
would be to bring consolation to humanity through art, and this 
realization of his creative powers restored his self-confidence. He 
immediately went to study d r a ~ i n g  at  the Brussels academy, then 
in April 1881 moved to his father's parsonage a t  Etten and began 
to work from nature. 

Van Gogh worked hard and methodically but soon perceived 
the difficulty of self-training and sought the guidance of more ex- 
perienced artists. In Jan. 1882 he settled at  The Hague to work 
with Anton Mauve; he made visits to museums and had meetings 
with painters such as Van Rappard and G. Breitner. Vincent thus 
extended his technical knowledge and experimented (summer 
1882) with oil paint. In Sept. 1883 the urge to be "alone with 
nature" and the peasants took him to Drenthe. a desolate part of 
northern Holland frequented by Mauve, Van Rappard and Max 
Liebermann. where he spent three months before returning home, 
uhich was now at  Nuenen. Vincent remained at  Nuenen from Dec. 
1883 till Nov. 1885 and during these years his art grew bolder 
and more assured. He painted three types of subject-still life, 
landscape and figure-all interrelated by their reference to the 
peasants' daily life, to the hardships they endured and the country- 
side they cultivated. Emile Zola's Germinal had greatly impressed 

Van Gogh, and in many of his pictures, e.g., "Weavers" and "The 
Potato Eaters." sociological criticism is implicit. Eventually Vin- 
cent felt too isolated in Nuenen. His understanding of the possi- 
bilities of painting was evolving rapidly; through studying Hals 
he saw that academic "finish" destroys the freshness of a visual 
impression, while Veronese and Delacroix taught him that "colour 
expresses something by itself." This led to enthusiasm for Rubens 

.and a sudden departure for Antwerp, where the revelation of 
Rubens' "simple means," of his direct notation. and of his ability 
to "express a mood . . . by a combination of colours" proved deci- 
sive. Simultaneously, Van Gogh "discovered" Japanese prints and 

began to use pure colours. His 
refusal to follow academic prin- 
ciples led to rows at  the Antwerp 
academy, where he was enrolled, 
and after three months of hard 
work and near-starvation he left 
precipitately (early March 1886) 
to join Theo in Paris. There, still 
concerned with improving his 
drawing, Vincent worked for 
three months under F.  Cormon, 
in whose studio he met Toulouse- 
Lautrec and Emile Bernard, who 
opened his eyes to the latest de- 
velopments in French painting 
and subsequently introduced him 

G E R M A N Y  time, Theo showed him Impres- 
"PORTRAIT O F  A R M A N D  R O U L I N "  BY 

V A N  ( I N  T H E  M U S E U M  sionist paintings at  Goupil's and 
F O L K W A N G ,  ESSEN) introduced him to Camille Pis- 

sarro, Georges Seurat and others 
of the group. By this time Vincent was ready for such revelations, 
and the changes which his painting underaent in Paris (1886-88) 
led to the expansion of his personal idiom. His palette at last 
became colourful in a series of "Flower Still Lifes" (summer 1886) 
executed under the influence of Adolphe Monticelli; thereafter his 
vision became less traditional and his tonalities lighter (first views 
of Montmartre) until (spring 1887) the Impressionist influence 
became paramount (more views of Paris). Later (summer 1887), 
in outdoor views of Montmartre, Suresnes, Asnihres and Chatou, 
Vincent was painting in pure colours and using a broken brushwork 
which is at times pointillistic. Finally his post-Impressionist style 
crystallized (Dec. 1887-Feb. 1888) in some interpretations of 
prints by Hiroshige and in masterpieces such as "Portrait of Pkre 
Tanguy" and "Self-Portrait in Front of an Easel." 

After two years, Van Gogh was tired of city life, physically ex- 
hausted, and longing "to look at  nature under a brighter sky," 
because he realized that the veiled light of the north obliged him 
to "respect tonal values," whereas his passion was for "the Japanese 
way of feeling and drawing" and for "a full effect of colour." 
He left Paris on Feb. 20. 1888, for Arles. In his pictures of the 
following 12 months-his first great period-Vincent strove to 
respect the external, visual aspect of a figure or a landscape. but 
found himself unable to suppress his own feelings about the subject. 
These found expression in vivid formal simplifications or exag- 
gerations and an almost arbitrarily intense use of colour. Vincent's 
pictorial conception is thus partly expressionist and partly sym- 
bolist. His procedure was not scientific or calculated, however, 
but spontaneous and instinctive, for he worked with great speed 
and intensity, determined to capture an effect or a mood uhile 
it possessed him. His Arles subjects include blossoming fruit trees, 
views of the town and surroundings, self-portraits, portraits of 
Roulin the postman and his family and other friends, interiors and 
exteriors of his house, a series of sunflowers and a "starry night." 
Van Gogh knew that his approach to painting was revolutionary 
and individualistic, but he also knew that some tasks are beyond 
the power of isolated individuals to accomplish In Paris he had 
hoped to form a separate Impressionist group with Gauguin, 
Toulouse-Lautrec, Bernard and Anquetin. whom he supposed to 
have similar aims. He rented and decorated "a yellow house" in 
Arles with the intention of persuading them to join him and found 



GOGOL. 
a working community of "Impressionists of the South." Gauguin of Poltava, on March 31, 1809, of a family of Ukrainian Cossack 
arrived on Oct. 20, 1888, and for two months they worked together; gentry. Educated a t  the Niezhin gymnasium, he there started a 
but while each influenced the other to some extent, their relations manuscript periodical, The  Star, and wrote several pieces includ- 
rapidly deteriorated because they had opposing ideas and were ing a tragedy, The  Brigands. In  1829 he went to  St. Petersburg, 
temperamentally incompatible. On Christmas eve, 1888, Vincent where he tried the stage but failed. I n  1830 he  obtained a 
broke under the strain and cut off part of his left ear. Gauguin clerkship in the department of appanages, but soon resigned it. 
left and Van Gogh was taken to a hospital; he returned to the I n  1829 he published anonymously a poem called Italy,  and, under 
"yellow house" a fortnight later and resumed painting: "Self- the pseudonym of V. Alof, an idyll, Han Kiichelgavten, which was 
Portrait With a Bandaged Ear," still lifes, "La Berceuse." Within so ridiculed that Gogol bought up all the copies ne could and 
a month he was back in the hospital. At the end of April 1889, burnt them. H e  was terribly disheartened, and thought of emi- 
fearful of losing his "capacity for work," which he felt returning grating to America. Indeed, he got as far  as  Liibeck, but then 
and regarded as a guarantee of sanity, he asked to be "temporarily returned to St. Petersburg, and entered the civil service. H e  made 
shut up" in the asylum a t  St. RCmy de Provence in order not to his way in literary circles, and was well received by Pushkin, 
be alone and to be under supervision. Vincent stayed there for whom he met in 1831. 
12 months, haunted by recurrent attacks, alternating between 1, 1831 appeared Evenings in a Farm near Dikanka: by R u d y  
calm and despair and working intermittently ("Garden of the Panko, a volume of stories of Ukrainian life, which was enthusi- 
Asylum," "Cypresses," "Olive Trees." "Les Alpilles," portraits of astically received. Gogol then planned a history of Little-Russia 
doctors, interpretations of Rembrandt, Delacroix, Millet). The the middle ages, t o  be completed in eight or nine volumes. 
keynote of this phase (1889-go) is fear of losing touch with reality This remained a plan only, but served to win for  him a chair of 
and a certain sadness. Confined for long periods to his cell or the history in the university of St. Petersburg. His lectures were a 
asylum garden and having no choice of subjects. Van Gogh fought failure, and he  resigned in 1835. Meanwhile he had  published his 
against having to work from memory; his inspiration depended on Arabesques7 a collection of essays and stories; his Taras Bulba, 
direct observation and he distrusted Gauguin's process of "abstrac- the best known of the Cossack Tales translated into English by  
tion." At St. RCmy, Vincent toned down his violent C O ~ O U ~  Con- George Tolstoi ( 1 8 6 ~ )  and by J. Cournos (Everyman Edition, 
trasts of the previous summer and tried to be calmer; but as he 1906), and a number of other short stories, including Old World 
repressed his excitement he involved himself more i~aginatively Gentlefolks7 a sketch of the tranquil life led in  a quiet country 
in the drama of the elements and of natural growth and decay, house, also The  Cloak, a description of the petty miseries en- 
developing a style based on dynamic forms and a vigorous use of dured by an ill-paid clerk in a government office, the great object 
line (line often equated with colour). The best of his St. RCmy of whose life is to secure the "cloak" from which his story takes its 
pictures are thus bolder, more moving and more visionary than name. On April 19, 1836, his famous comedy, the Revizor (Eng. 
those of Arles. trans. by C. Garnett, The Government Inspector, 1926,) was pro- 

Vincent himself brought this period to an end. Oppressed by duced. The Revizor is the greatest of Russian comedies; it  is a 
homesickness-he painted souvenirs of Holland-and loneliness, brilliant satire on bureaucracy, which was received with enthu- 
he longed to see Theo and the north once more and arrived in siasm by the intelligentsia and with horror by the official classes. 
Paris on May 16, 1890. Four days later he went to stay with Dr. ~ , t  i t  is an error to  look on its historical and political significance 
Gachet, a friend of Pissarro and Paul CCzanne, at Auvers-sur-Oise. as its principal to rank among the great European comedies. 
Back in a village community such as he had not known since Even when played in another language (and Gogol more than 
Nuenen (1885), Van Gogh worked enthusiastically and his choice any other Russian author loses in translation), i t  is recognised as 
of subjects (fields of corn, the river valley, peasants' cottages, the pure and universal comedy. The plot is very simple. A traveller 
church, the town hall) reflects his spiritual relief. A modification who arrives with an empty purse at  a provincial town is taken for  
of his style follows; natural forms are less contorted, pale fresh inspector whose arrit~al is awaited with fear, and he receives 
tonalities, the brushwork is broader and more expressive, the the attentions and bribes which are meant t o  popitiate the 
vision of nature more lyrical. Everything in Van Gogh's pictures dreaded investigator of abuses. 
seems to be moving, living. ~ u t  this ~ h a s e  was short. Quarrels After the production of the Revizor, Gogol went abroad, and 
with ~ a c h e t ,  feelings of guilt a t  his inescapable dependence on for twelve years ( 1 8 ~ 6 - ~ 8 )  lived mainly in Rome, while paying oc- 
~ h e o  (now married and with a son) and inability to succeed, 

casional short visits to Russia. Rome left a deep impression on his despair of ever overcoming his loneliness or of being cured, drove mind, but during his residence there he was occupied with purely 
him to suicide (July 1~9').  Six later Thee, was dead Russian subjects. There he wrote the classic novel, Mertvuiya 
(Jan. 25,  1891). Dushi, or "Dead Souls," the first part of which appeared in 1842. The name Van GOgh was virtually unknown when he took his The hero of the story is an adventurer who goes about Russia 
life. He had exhibited a few canvases at  the Salon des IndC- making fictitious purchases of "dead souls,fi i.e., serfs who have 
pendants (1888-90) and at  Les XX in Brussels (189o), and both died since the last census, with the object of pledging his imag- 
salons showed small commemorative groups of his work in 1891; inary property to  the government. His adventures provide the 
but his first were posthumous ( 1 8 9 ~ ) .  Only one occasion for a series of unforgettable pictures of Russian provin* 
article on him appeared during his lifetime (Albert Aurier in ,-ia1 life, and of types of ~~~~i~~ society. ~h~~~ amazingly vivid 
~ e r c u r e  de ~ r a n c e ,  Jan. 1 8 ~ 0 ) .  His fame was made largely by pictures are a fundamental part of the experience of all Russian 
other ~ a i n t e r s  (E. ~ e r n a r d ,  M. Denis) and dates from the early students of their own language. Gogol had an individual vision 
years of the 20th century; since then his reputation has never which presented his types with a force and truth of the kind 
ceased to grow and he has exerted a powerful influence on the attained by Dickens a t  his best. No one can fully appreciate 
development of modern painting (Matisse, Derain, Vlaminck, the Gogol's merits as a humorist who is not intimate with the Ian- 
German Expressionists, Picasso), especially in the field of colour. guage in which he wrote, but there are good English versions by 
See also PAINTING:  The Netherlands. C. Garnett (1922) and by D.  J. Hogarth (Everyman Edition, 

B ~ ~ ~ ~ o ~ ~ ~ ~ ~ y . - v e r z a m e l d e  Brzeven van V .  van Gogh, 4 vol., ed. by 1 ~ ~ 6 ) .  T~ the period of his residence in R~~~ belong also the 
V. W. van Gogh (1952-54; original teftts of all existing letters) ; 
Complete Letters of Vincent van Gogh, 3 vol. (1958). See also J. B. recasting of Taras and his second 
de la Faille, Catalogue de lJOeuvre de V .  van Gogh, 4 vol. (1927), also Dead Souls was published in 1842; Gogo1 lived ten years 
Les Faux van Gogh (1930) ; W .  Scherjon and J. de Gruyter, Van longer. H e  was still a young man, only 43, and it  was reasonable 
Gogh's Great Period (1937); C. M. Brooks, Jr.9 V .  van a t o  expect that the creator of the Revizor and of Dead Souls 
Bibliography (1942); W. Weisbach, V. van Gogh, 2 vol. (1949); J. 
Leymarie, Van Gogh (1951) ; D- Cooper, Drawings and Watercolours produce other great imaginative works' He was a great 

by V .  van Gogh (1~55) ; M. E. Tralbaut (ed.), Exhibition catalogue artist and though both the comedy and the novel were "events" 
V .  van Gogh, Leben und Schaffen (Oct. 1957). (Ds. CR.) in the history of Russia, they are what they are  because of the 

GOGOL, NIKOLAI VASILIEVICH (18op1852), RUS- imaginative genius of the author. Gogol the man found himself 
sian novelist and dramatist, was born at  Sorochintsky, province the hero of those who would regenerate Russia, and he seems a t  



this point to have stifled his natural genius because of his con- 
viction that he had a mission. However that may be, he began 
to work on the second part of his epic of Dead Souls, with the 
idea of showing the redemption of Chichikov and his kind. He 
failed, and destroyed the draft, but he wrote what he conceived 
to be his message to Russia in his Selected Passages from a Cor- 
respondence W i t h  Friends (1847). I t  called forth some bitter 
replies, especially from Belinsky, who accused him of "falsifying 
Christianity for the profit of those in power" (see D. Mirsky, 
Hist.  of Russ. Lit.). Gogol felt the rebuff deeply, and sought 
compensation in a religious experience that was denied to him. 
I n  vain he went on pilgrimage to the Holy Land (1848). On his 
return he fell under the influence of a fanatic, Father Matthew 
Konstantinovsky, who persuaded him that his imaginative work 
was sinful. He fell into melancholy and destroyed some of his 
manuscripts. He died on Feb. 21, 1852. 

The works of Gogol, translated by C. Garnett, are available. See 
Shenrok, Materials for  the Biography of Gogol (in Russian) (1897) ; 
N. Bazhenov, "Illness and Death of Gogol," Russkaya Muisl (Jan. 
1902) ; J.  Lavrin, Gogol (1926) ; M .  Theiss, Nikolaus W. Gogol und 
seide Bzrhnenwerke (1922). 

GOGRA, a river of northern India. I t  rises in Tibet near 
Lake Manasarowar, not far from the sources of the Brahmaputra 
and the Sutlej, passes through Nepal as the Karnali and becomes 
the most important waterway in Uttar Pradesh. I t  joins the 
Ganges at  Chapra after a course of 600 mi. I t s  tributary, the 
Rapti,  is also commercially important. The Gogra is also called 
the Sarju, and in its lower course the Deoha. 

GOHIER, LOUIS JEROME ( I  746-1830), French poli- 
tician, son of a notary, was born a t  Semblanqay (Indre-et-Loire) 
on Feb. 2 7 ,  1746. He practised law a t  Rennes. H e  was minister 
of justice (March I 793-April I 794), and in June I 799 succeeded 
Treilhard in the Directory. His wife was intimate with Josephine 
Bonaparte, and when Bonaparte returned from Egypt in Oct. 
1799 he tried to gain over Gohier, who was then president of the 
Directory. Refusing to resign after the coup d'Ctat, Gohier was 
detained for a time and on his release retired to Eaubonne. In 
1802 Napoleon made him consul general a t  Amsterdam. He died 
a t  Eaubonne on May 29, 1830. 

His Me'moires d'un ve'te'ran irre'prochable de la Re'volution was pub- 
lished in 1824, and his report on the papers of the civil list preparatory to 
the trial of Louis XVI is printed in Le ProcBs de Louis X V I  (Paris, 
an 111) and elsewhere. 

GOHRDE, a forest of Germany, in the Land of Lower Saxony, 
immediately west of the Elbe, between Wittenberg and Liineburg. 
I t  has an area of about 85 sq.mi. and is famous for its oaks, beeches 
and game preserves. I t  is memorable for the victory gained there 
on Sept. 16, 1813, by the allies, under Wallmoden, over the French 
forces commanded by Pecheur, and on account of the constitution 
of Gohrie  promulgated there in 1719. 

GOIANIA, capital of the state of Goiis in Brazil, is about 
70 mi. S.E. of Goiis. Pop. (1950) 39,871. Goibs, the old capital, 
is a mining town on a small tributary of the Rio Araguaia. Gold 
was discovered there in 1682 by Bartholomeu Bueno, the first 
European explorer of this region, and the settlement founded by 
him was called Santana, which is still the name of the parish. The 
site of the town is a barren, rocky mountain valley, 1,900 ft. above 
sea level, in which the heat is oppressive at  times and the nights are 
unpleasantly cold. There is regular air service. 

The state contains the area selected for a possible future federal 
capital o? the plateau about 130 mi. N.E. of the city of Goibnia. 

GOLAS, an inland state of Brazil, formerly spelled Goyaz 
and Goiaz, is bounded by the states of MaranhLo on the north, 
Mato Grosso and P a r i  on the west, MaranhLo, Bahia and Minas 
Gerais on the east, and Minas Gerais and Mato Grosso on the 
south. I ts  area is 240,333 sq.mi. Its population (1950) was 
1,209,368. The chief cities are Goibnia, the capital since 1937, 
Goiis, the old capital, Anipolis, Ipameri, and Catalko, all located 
in the southern part of the state. 

GoiLs lies wholly within the Brazilian highlands. I n  the south 
it occupies the larger part of the planalto central, or central plateau, 
the vast level surface of which stands between 2,500 arrd 3.000 ft. 
above sea level. A few rounded ridges stand higher than this, the 

highest being the Chapada dos Veadeiros (5,505 ft.). The planalto 
central forms the divide between three of Brazil's largest river 
systems: to the south Goiis is drained through the Paranaiba, a 
tributary of the ParanB; to the east it is drained by tributaries of 
the SLo Francisco; and the greater part of the state is drained 
northward through the Araguaia and the Tocantins. None of 
these rivers is navigable except for short distances. The southern 
part of the state is covered with a woodland savanna known in 
Brazil as campo cerrado. To the north, where the Araguaia and 
Tocantins have eroded deep valleys, the land is covered ui th trop- 
ical rain forest, or selva. The whole area enjoys moderate temper- 
atures, except in the deeper valleys which are warm enough to per- 
mit survival of malaria mosquitoes. The year is divided into a rainy 
season (October-March) and a dry season (April-September). 

The first Portuguese exploration of this interior part of Brazil 
was carried on by expeditions from SLo Paulo in the 17th century. 
In  a few places gold and diamonds were found in the stream 
gravels; one of the chief mining areas was in a tributary of the 
Araguaia and there the old colonial town of Goiis was located. 
In  1744 this large inland area, much of it still unknown by white 
men, was made a captaincy general, and in 1822 it became a 
province of the empire of Brazil. I t  became a state in 1889. 

The greater part of Goiis is still very thinly populated. Only 
a few isolated settlements are scattered throughout the northern 
two-thirds of the area. The chief concentration of settlement is 
in the southeast, across the border from Minas Gerais. Anipolis, 
reached by rail from Rio de Janeiro and S2.o Paulo, is a rapidly- 
growing frontier town, serving the new zone of pioneer settlement 
in an "island" of forest to the n o r t h ~ ~ e s t ,  the Mato Grosso de 
Goiis. Farm settlement has also moved into smaller forested 
areas along the valleys of the southeast. The open campos, how- 
ever, offer only poor pasturage, and their use for agriculture re- 
mains uncertain. The state produces quartz crystals, diamonds, 
titanium. pickel, and chromium. ( P  E.  J.) 

GOIDANICH, PIER GABRIELE (1868-19531, Italian 
linguist, whose main scholarly interest was in the Romance lan- 
guages, Old Latin and Indo-European, was born on July 30, 1868, 
in Volosca (Istria). He obtained his doctorate a t  the University 
of Pisa, where he also was professor of the comparative history 
of the classical and neo-Latin languages from 1899 to 1906. He 
then was transferred to the University of Bologna, where he re- 
mained until his retirement. 

A prolific writer, he was, in philosophy and methods, in con- 
tinued disagreement with the neolinguistic school, created and 
guided by his compatriot Bartoli. GoidBnich's arguments can be 
seen in his "Tc'eolinguistica o linguistica senza aggettivo?" Archivio 
glottologico italiano (AGI), vol. 21, pp. 59-105 (19271, and "11 
mio insegnamento di glottologia," AGI, vol. 30. pp. 1-51 (1938), 
the latter of which, written in the year of his retirement, is his 
scholarly testament. He was editor of the AGI from 1910 to 
1926, and coeditor from 1926 to 1953 (until 1946 with his rival 
Bartoli). In this journal he published numerous articles. 
Goidinich died on Nov. I .  1953, a t  Bologna. (E. PM.) 

GOIDELIC DIALECTS: see CELTIC LANGUAGES. 
&IS, D A M I ~ O  DE (1502-1574), among the most outstand- 

ing of Portuguese humanists, was born of a patrician family a t  
Alenquer on Feb. 2 ,  1502. Under King John I11 he was employed 
abroad after 1523 on diplomatic and commercial missions, and he 
traveled widely in Europe. He knew many leading scholars inti- 
mately, was acquainted with Luther and IVIelanchthon and in 1532 
became the pupil and friend of Erasmus. G6is took his degree a t  
Padua in I 538. He married in Flanders and settled a t  Louvain, 
then the literary centre of the Low Countries, where he was living 
in 1542 when the French besieged the town. Taken prisoner, he 
was confined for nine months in France, but was rewarded later 
for his services by a grant of arms from Charles V. He returned 
to Portugal in 1545 and in 1548 was appointed chief keeper of 
the archives and royal chronicler. In  1558 he was commissioned 
to write a history of the reign of King Manuel, and the first part 
appeared in 1566. 

DamiLo de G6is was a man of wide culture and genial manners, 
and a skilled musician. H e  wrote both Portuguese and Latin with 
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classic strength and simplicity. His portrait, by Albrecht Diirer, 
shows an open, intelligent face, and the record of his life proves 
him to have been upright and fearless. But his historical work 
gave offense to the great families; a denunciation to the Inquisi- 
tion in 1.545 was taken up later! and in I j71 he was arrested. He 
was sentenced to a term of strict reclusion at the monastery of 
Batalha. Later he seems to have returned to Alenquer where he 
died suddenly on Jan. 30, I 574. (E. P. ;  A.  B.; X. J. .L.) 

BIBLIOGRAPHY.-Gois's Portuguese works include the Crdnica do 
felicissimo rei Dom Emanuel, 4 pt. (1566-67), also ed. by D. Lopes 
and J. M. Teixeira de Carvalho in 4 vol. (1926) ; Crdnica do principe 
D o m  Jodo (1567), ed  by  A. J. Gon~alves Guimaries (1905). .Among 
his major Latin works are Fides, religio, moresque .4ethiopum (1,540) 
and Deploratio Lappiae Gentis (1.540). Some of his Latin treatises 
are available in Portuguese translation in 0pzi.sculos histdricos de 
Damido de Gdis (1945). See also G. J .  C. Henriques, InBditos 
Goesianos, 2 v01. (1896-98) ; J .  de Vasconcelos, Danziho de Gdis (1897) ; 
F. M. de Sousa Viterbo, Estudos sobre Damido de Gdis (1900) ; M .  
Lemos, "Damiio de Gois," in Revista da Historia, vol. ix and x (1920- 
2 2 )  ; M. Bataillon, "Le Cosmopolitisme de Damiio de Gois," in Etudes 
sur le Portugal au tenzps de l'humanisme (1952) ; A. F. G. Bell, "Damiio 
de Gbis, a Portuguese Humanist," in Hispanic Review (1941). 

(S. J.  L.) 
GOITRE. A goitre is an enlargement of the thyroid gland 

which is located in the neck just beneath the larynx. (See THY- 
ROID; EKDOCRINOLOGY: Thyroid Gland; HORMONES : Thyroid.) 
Goitres are usually confined to the neck but occasionally they are 
also found within the thorax. The normal thyroid weighs 20-  

30 g.; goitres may reach a size of I kg. The goitrous gland may 
exhibit a diffuse symmetrical hypertrophy, or the excessive growth 
may be nodular or adenomatous, disturbing the gross architecture 
of the gland. Most adenomatous growths are benign, but a small 
minority are or become malignant. The thyroid is also enlarged 
in the inflammatory disease, thyroiditis. 

Endemic goitre occurs in a large proportion of the population 
in those areas of the world in which the iodine content of drinking 
water and food is exceedingly low. Switzerland and the Great 
Lakes region in the U.S. are notable in this regard. Iodine is an 
integral part of the hormonally active amino acid thyroxin and 
closely related compounds secreted by the thyroid. When the 
iodine is not supplied in sufficient quantity the gland hypertrophies, 
presumably in its effort to produce an optimum amount of hor- 
mone. At first there may be a diffuse enlargement of the gland, 
but eventually nodular growths evolve. lf7hen the iodine depriva- 
tion has been extreme for years, hypothyroidism develops and 
the children of such individuals may be cretins. (See CRETINISM.) 
Supplementing the usual iodine intake by the addition of iodide to 
table salt has been shown to prevent goitres effectively in endemic 
areas. 

Kodular goitres also occur in nonendemic areas. The pathogene- 
sis of these sporadic goitres is uncertain. However, the enlarge- 
ment of the thyroid that occurs as a normal accompaniment of 
pregnancy and the fact that about 80% of these nodular goitres 
occur in women have suggested that cyclic variations in ovarian and 
pituitary activity may alternately stimulate and inhibit the thyroid 
and thus play a role in the genesis of nodular enlargements. It is 
also possible that goitrogenic chemicals found in small quantities 
in some foodstuffs (i.e., cabbage) may be provocative in this 
regard. - 

Some drugs, most notably thiocyanates and thiourea derivatives, 
also possess goitrogenic properties. Thiocyanates inhibit the 
iodide trapping mechanism of the gland; the thioureas actually 
block the synthesis of the hormone. In  either case thyroid hyper- 
trophy results. Thiourea derivatives are frequently employed in 
the treatment of hyperthyroidism. Although the thyroid may en- 
large during the administration of these drugs, this is seldom a 
contraindication to continued therapy. 

Hyperthyroidism may occur with diffuse or nodular goitres. 
Graves' disease is characterized by the association of hyperthy- 
roidism, exophthalmos (protrusion of the eyes) and a diffuse en- 
largement of the thyroid (exophthalmic goitre). Exophthalmos is 
rare indeed when nodular goitres become hyperactive. The diag- 
nosis of thyrotoxicosis in patients with nodular goitre is especially 
difficult due to the usual insidious onset in these cases. Toxic 
goitres can be treated in one of several ways. The surgical 

removal of most of the gland, subtotal thyroidectomy, is the 
treatment of choice in younger patients. Such surgery must 
be preceded by medical control of the hyperthyroidism, which 
is conveniently carried out by combined treatment with iodine 
(Lugol's solution) and one of the thiourea derivatives such as 
6-propylthiouracil. In  older patients surgery can be avoided by 
employing radioactive iodine (II3l) .  This isotope, which can be 
given orally, is taken up by the thyroid cells which are then de- 
stroyed by the radioactive emanations. The dosage can be so regu- 
lated that a sufficient remnant of undamaged thyroid tissue remains 
to maintain normal thyroid function. In  occasional patients with 
Graves' disease protracted treatment with one of the thiourea com- 
pounds alone has been successful in inducing lasting remissions. 

Nodular goitres should be removed surgically whenever they in- 
terfere with the function of neighbouring organs. Tracheal com- 
pression which may embarrass respiration, and impaired deglutition 
due to oesophageal involvement are the most frequent indications. 
A relatively rapid growth of the tumour suggests the possibility 
of malignancy, and hence also calls for a subtotal thyroidectomy. 

Carcinomas of the thyroid appear to develop with unusual fre- 
quency in nodular goitres, especially those with only a single nodule 
or adenoma. Despite the considerable frequency of goitres, the 
incidence of carcinoma of the thyroid is not great, being among the 
least frequent of malignancies. Nevertheless the low morbidity 
and mortality which attend thyroidectomies have persuaded many 
physicians to advise the removal of almost all solitary adenomas as 
a prophylactic measure. X-ray treatment of the head, neck and 
chest in children has been shown to be one of the causes of car- 
cinoma of the thyroid. 

Hashimoto's struma and Riedel's struma are chronic inflamma- 
tory disorders of the thyroid which may simulate other goitres. 
These are rare diseases of unknown aetiology which often terminate 
with the destruction of active thyroid tissue and the production of 
hypothyroidism. Acute thyroiditis is more readily distinguished 
because the enlarged gland is exquisitely tender and painful. 

See Sidney C.  Werner (ed.), T h e  Thyroid (New York, 1955; London, 
1956). (R. L. L.) 

GOKALP, ZIYA (pseudonym of MEHMED ZIYA) (1875- 
1924), Turkish sociologist, writer and nationalist leader, was born 
in Diyarbekir. He entered the Istanbul Veterinary school in 1896 
but his active membership in a secret revolutionary society led to 
imprisonment and then "exile" to his home town. After the Young 
Turk revolution (1908) Gokalp took part in a committee con- 
ference of the secret Society of Union and Progress in Salonika 
and, settling there, played an important part in the activities of 
the committee which later virtually ruled the country. His con- 
tributions to the literary periodical Gench Kalemler gave impetus 
to the campaign for language reform. When the Balkan War 
broke out he was appointed to the chair of sociology a t  Istanbul 
university, soon becoming the intellectual leader of the Nationalist 
movement. After the 1918 armistice, he was exiled to  Malta with 
a number of leading Turkish politicians. Freed after the Na- 
tionalist victory, he went to Diyarbekir, publishing there the 
periodical Kiichiik Mecmua. Later he moved to Ankara, worked 
in the ministry of education and was elected member of parliament 
in 1923. He died in Istanbul on Oct. 25, 1924. 

An ardent ideologist of Pan-Turanism, Gokalp greatly influenced 
the politicians and writers of his generation. 

See Z .  Fahri, Ziya Gokalp, sa vie et sa sociologie (1936)  ; U .  Heyd, 
Foundations of Turkish Nationalism (1950). (F. I.) 

GOKCHA (Gok-Chai ; Armen. Sevanga; anc. Haosravagha) , 
a lake in Armenian S.S.R., U.S.S.R., 40" 20' N. and 45" 35' E., 
altitude 6,279 it., triangular in shape, measures 4 j  mi. N.W.-S.E., 
max. width 25 mi., max. depth 325 ft., area 540 sq.mi. I t  is sur- 
rounded by barren mountains of volcanic origin 12.000 ft. high. 
Its outflow is the Zanga, a tributary of the Aras (Araxes) ; it never 
freezes, and its level undergoes periodical oscillations. I t  contains 
four species of Salmonidae, and two of Cyprinidae, peculiar to the 
drainage area of this lake. 

GOKHALE, GOPAL KRISHNA (1866-191 j ) ,  Indian 
politician, was born at  Kolhapur. Graduating a t  the Elphinstone 
college, Bombay, in 1884, he became professor of history and 
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political economy a t  the Fergusson college, Poona. H e  remained 
on the staff, finally as principal, until 1902. 

H e  was associated with the Indian National congress from the 
beginning and was for some years its joint secretary. I n  1902 he 
became a member of the Bombay legislature and was then elected 
t o  represent the nonofficial members thereof in  the viceregal 
legislature. I n  1905, although opposed by  the extremist section 
of congress, he became president of that body. I n  the same year 
he founded a t  Poona his Servants of India society, whose mem- 
bers take vows of poverty and lifelong service t o  their country in 
a religious spirit. I n  the enlarged viceregal legislature set up in 
1910, Gokhale was the commanding Indian figure. His quickness 
i n  debate, the attractive literary style of his speeches, his studied 
moderation, and the care which he took t o  master his subjects 
made him a most effective critic of the government, though he 
disclaimed the title of the leader of an opposition party. 

H e  specialized as  a critic of Indian official finance and was 
particularly brilliant in  his handling of the annual budgets. He 
promoted measures for compulsory education on a basis of local 
option but did not survive to  see this principle introduced from 
1918 onwards in all the large provinces. His last public duty 
was t o  serve as a member of the Indian Public Services commis- 
sion (1912-15). His death a t  Poona on Feb. 19, 1915, was a 
severe blow to the Constitutional party a t  a critical moment in 
India's political history. H e  was one of the last and greatest of 
the old school of congress politicians before the age of nonco- 
operation. 

See Speeches of the Honourable Mr. G .  K. Gokhale (Madras 1908, 
3rd ed., 1920) ; R. P. ParBiijpye, Gopal Khrishna Gokhale (1915). 
GOLASECCA is a village of Italy on the river Ticino, a few 

miles below the point a t  which it issues from Lago Maggiore. 
Extensive cemeteries of the iron age have been found all over this 
district, and the name Golasecca has come to be applied indis- 
criminately to the whole series, occupying an area of nearly forty 
square kilometres. Some of them are situated on the left bank of 
the Ticino a t  Somma, Vergiate, Sesto Calende and Golasecca 
itself; others on the right bank at  Castelletto Ticino and the Laz- 
zaretto of Borgo Ticino. After the first quarter of the 19th cen- 
tury all these sites were despoiled by excavators, very often un- 
authorized, and the objects found in them were broken up or 
scattered over the world. The only collection of any size o r  impor- 
tance is in the museum a t  the Sforza castle in Milan. There may 
be seen the contents of the Sesto Calende tomb illustrated in the 
accompanying drawing, as well as the collection formed by Castel- 
franco, the only archaeologist of the 20th century to  make any 
comprehensive study of the region. 

All the cemeteries of the Somma plateau were of the cremation 
rite. The tombs were very simple, each containing a single 
cinerary urn, often enclosed in the centre of a circle of rough 
stones. I n  several instances these circles were approached by a 
corridor of similar stones. The most perfect example of this 
kind is  a circle 17 metres in diameter enclosing a smaller circle 
43 metres in  diameter approached by a corridor 30 metres long. 
One burial was found within the small circle and three more 
within the outer circle. Castelfranco observed traces of about 
50 stone enclosures and i t  is probable that there had been many 
more. Castelfranco, whose explorations were fairly extensive and 
systematic, states that he invariably found a tomb in the centre 
of every circle that he explored, and that the tombs found within 
the circles contained precisely the same pottery as those which 
stood isolated from any enclosure. The construction of the graves. 
moreover, was precisely the same whether enclosed within a 
circle o r  not. There were four varieties, viz.: ( I )  plain round 
holes in  which the ossuary was placed without any protection; 
(2)  a heap of small stones surrounding the ossuary, which rested 
in a bed of similar stones and was sometimes covered with a rough 
slab; (3) rough slabs forming an oblong protection; (4) regular 
cists made of several slabs. These four methods of grave-making 
are precisely those employed by the other cremating peoples of 
Italy, which shows that the Golaseccans belonged t o  the same 
original family as the Comacines, Atestines and Villanovans. The 
contents of the ossuaries were poor, consisting a t  most of one or 

two fibulae or weapons, or small objects of bronze, iron, amber or 
glass. Outside the cinerary urn itself were sometimes smaller 
jars and bowls. 

I t  was principally upon a study of this pottery that Castelfranco 
based his division of the Golasecca antiquities into two periods. 
I t  expresses a theory which cannot be maintained. There are 
undoubtedly two schools of pottery-making represented at  Gola- 
secca, the one characterized by  rough jars with incised ornamen- 
tation, the other by a finer ware with striped decoration obtained 
by double-burnishing. But the two styles were sometimes found 
together in a single tomb and are certainly not mutually ex- 
clusive. Similarly the attempt to establish the existence of two 
periods by the evidence of fibulae has broken down under analysis, 
so that there is only one period in all the Golasecca cemeteries. 

As to the chronology there were for some time great divergen- 
cies of opinion, caused chiefly by  the different interpretations given 
to the warrior's tomb of Sesto Calende. 

The tomb of the warrior Sesto Calende is the most important 
single discovery in the Golasecca area. I t  was found by a farmer 
in the process of ploughing his field in 1867, and was described by 
Biondelli in the same year. Discussion as to the date centred 
upon the situla made of plates of hammered bronze ornamented 
with rudely executed figures and scenes. These are not embossed 
or engraved as on the fine situlae of the Etruscans or Atestines but 
outlined by the very primitive process of pointill&, that is to  say 
with small consecutive dots. The technique is so infantile and 
the execution so poor that it  was natural to suppose the situla 
to be a very archaic work. Actually, however, comparisons have 
shown that though childish ar t  i t  is not primitive. For  an at- 
tentive examination of the scenes brings out the fact that they 
are derivations with a good deal of travesty and misunderstanding 
from a well-known Etruscan original. And from the date of this 
original it is possible to fix the date of the Sesto Calende situla, 
which can be very little if a t  all earlier than 500 B.C. The theory 
therefore that this is the grave of some very early Celtic warrior, 
with all its implications of a Gaulish invasion in the early Iron 
Age, must be finally abandoned. Nor is there any reason for at- 
tributing the burial to a Celt even of the 5th century, for the 
weapons and accessories are not distinctively Gaulish; in fact the 
tomb, though richer than the average, is a fair representation of 
the usual Golasecca civilization. 

The entire subject thus becomes much clearer. The Sesto 
Calende warrior and his famous situla find their natural place a t  
the end of the Golasecca period. There are not two periods, as 
Castelfranco supposed, but only one, which ranges from 750 or 
700 to 500 B.c., as the fibulae plainly show. The Golasecca period 
therefore is precisely conterminous with the Amoaldi period of 
Bologna. 

The amount of material available for a study of Golasecca, 
though lamentably meagre, shows that in the 7th and 6th centuries 
B.C. that branch of the cremating invaders which had made its way 
by stages from the eastern Alps to a home on Lago Maggiore was 
backward in its civilization. The Golaseccans are far behind the 
Atestines and the Villanovans of the same period; they are dis- 
tinctly poor relations, living in a remote province on the outskirts 
of the more progressive nations. They were not of much import- 
ance in the development of early Italy. There seems, however, to 
have been a trade system which extended all through the pre- 
Alpine region from the Ticino to Trieste, by  which the products 
of the Adriatic filtered to this distant corner. And perhaps it  is 
possible to detect in some of the metalwork and in the individual 
character of the pottery the beginnings of a native local style 
which is independent although barbaric. The Golaseccans, how- 
ever, form only a part of the early population of Lombardy with 
neighbours and kinsmen living round Varese and Como. I n  this 
region the records begin earlier and the material though scattered 
is more abundant. 

BIBLIOGRAPHY.-The Gaulish theory of Bertrand is given in his 
book written with S. Reinach in 1894, Les Celtes duns les valle'es du 
Po et du Danube. D. Randall-MacIver, The Iron Age in Italy (1927), 
gives all the original references. The articles by de Mortillet and 
Castelfranco are out of date, though the latter has a certain value as 
an original record. The old-fashioned dissertation of the AbbC Giani 
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has been usefully summarized by Montelius, La Civilisation primitive 
en Italie, col. 231-247, with plates, reproducing the best of his drawings 
as well as those of Castelfranco and Biondelli. DCchelette, Manuel 
d'drche'ologie, vol ii2, pp 730-743, is useful Hoernes has a good dis- 
cussion of the situla in his Urgeschichte der bildenden Kunst. 

GOLCONDA, a fortress and ruined city of India, in the Dec- 
can, 5 mi. W. of Hyderabad city. From 1512 to 1687 Golconda 
was the capital of a powerful Shi'ah kingdom, one of the five Mos- 
lem sultanates established in the Deccan after the disintegration of 
the Bahmani kingdom. Its rulers, the Kutb Shahis, were over- 
thrown by Aurangzeb in 1687 whereupon Golconda was annexed 
to the Mogul empire. 

The fortress of Golconda, on a granite ridge, is extensive and 
strong and contains many enclosures, but is commanded by the 
summits of the enormous and massive mausoleums of the ancient 
kings about 600 yd. distant. Golconda has given its name in Eng- 
lish literature to the diamonds which were found in other parts 
of the dominions of the Kutb Shahi dynasty, and cut a t  Golconda. 

See W .  H .  Moreland (ed.), Relations of Golconda (1931). 
GOLD is an extremely dense, valuable, bright yellow metal. 

with a resplendent lustre. Because of its brilliant appearance, un- 
alterability and occurrence in the native condition, gold was one 
of the first metals to attract the attention of man. I t  was known 
and highly valued by the earliest civilizations, Egyptian, Minoan, 
Assyrian and Etruscan, and from all these periods ornaments of 
great variety and of beautiful and elaborate workmanship survived, 
many of them being as perfect as when they were first made several 
thousand years ago. (See SILVERSMITHS' AND GOLDSXITHS' 
WORK.) 

The making of gold from base metals by means of the philoso- 
pher's stone, and discovery of the elixir of life were the chief 
aims of the alchemists of the middle ages, and many of the ad- 
vances in early chemistry were the direct outcome of such experi- 
ments. I n  this atomic age the transmutation of base metals into 
isotopes of gold is regarded as scientifically possible. The chemical 
symbol for gold is Au; its atomic number is 79 and atomic weight 
197.0. (W. E. CL.) 

Gold is of chief interest physically for its great density (19.3 
times the weight of an equal volume of water), remarkable ductility 
and malleability, and high resistance to corrosion. A cubic foot 
of solid gold weighs about 1,200 lbs., and the standard gold "brick," 
or bullion bar contains 1,000 troy ounces (nearly 70 lb. avoir- 
dupois). Gold can be drawn into extremely fine wire and beaten 
into the well-known gold leaf. With the exception of hot aqua 
regia, the alkali cyanides and free chlorine, gold will not readily 
combine with other chemical elements or compounds. 

Gold has been the symbol of wealth in all of the great civiliza- 
tions of which we have any record. Throughout history men have 
fought and toiled for this beautiful and enduring metal. Yet, i t  
is estimated that the greater part of all the gold won from the 
earth in the last ~o .ooo  years could still be accounted for in the 
bank and government vaults. and in the widely distributed wealth 
of ornaments, jewelry and other artifacts throughout the world. 
No other possession in all time has been so zealously and ef- 
fectively guarded. (F. L. BI.) 

Occurrence.-Gold is generally found in the native or uncom- 
bined state since it is the least chemically active of the metals. 
I t  is widely disseminated throughout igneous rocks in extremely 
small percentages, but hydrothermal waters have effected some 
concentration of it in quartz veins. As various other minerals, 
such as iron pyrites (FeS2), galena (PbS) and chalcocite (Cu2S), 
have been geochemically precipitated in underground fissures, gold 
has been deposited in association therewith, much of the gold 
being as the element or with sulfides. A minor occurrence of gold 
is in the mineral calaverite (AuTe2). As weathering and stream 
erosion of earth masses containing gold in rock matrix have taken 
place, alluvial or placer gold has resulted. Because gold particles 
are about seven times as heavy as like-sized siliceous particles, an 
accumulation of gold as nuggets, flakes and specks has taken place 
in certain nater-deposited gravels and sands near bedrock; water 
flow has carried away the bulk of the siliceous land mass in which 
the gold was originally deposited. Placer mining has the purpose 
of recovering this stream-deposited gold, whereas lode mining 

aims at  obtaining gold from veins or reefs (hard-rock mining). 
The mother lode is a fictional vein which men seek and is said to 
be fabulously rich; it supposedly is the source of gold that has 
given rise to rich placer deposits in downstream channels. Many 
articles have been written about gold in sea water, and more than 
30 patents have been issued on processes for recovery of gold 
from the sea. As methods for analysis for gold in sea water became 
more exacting, it was found that there is less than 0.1 mg. of 
gold in a metric ton of sea water and it is not considered an 
economically feasible project to try to recover this less than 
$o.ooor of gold per metric ton from sea water. 

Naturally occurring metallic gold usually has variable amounts 
of silver, copper, platinum, palladium or certain other elements 
admixed with it. Purity of gold is reported as fineness, parts 
of gold per 1.000; pure gold is called 24 carat, whereas alloy gold 
may be 12, 14, 16, 2 2 ,  etc., carat depending on the percentage 
of gold in the alloy. A 12-carat gold alloy is 50% gold. 

The era of gold production that followed the discovery of 
America was in all probability the greatest the world had witnessed 
to that time. The exploitation of mines by slave labour and the 
looting of palaces, temples and graves in Central and South Amer- 
ica resulted in an influx of gold that unbalanced the economic 
structure of Europe and disturbed its political structure. From 
the discovery of America by Columbus in 1492 to 1600 more 
than 8,000,000 oz. of gold came from South America, which was 
35% of the world production during that time. That amount of 
gold would have the bulk of an 8-ft. cube and a value of $160,- 
ooo,ooo. Although it seemed of fabulous value to people of the 
16th century, it was small compared with money values involved 
in 20th-century world finance. South American mines (especially 
Colombian mines) continued in the 17th and 18th centuries to 
account for 61% and 80%, respectively, of world gold produc- 
tion; 48,000,ooo oz. were mined between 1700 and 1800. 

During the second era of intensive gold production, the 25 years 
following 1850, more gold was produced in the world than in the 
358 years immediately previous, chiefly because of discovery of 
gold in California and Australia. A third marked increase in 
world gold recovery was in the period from 1890-1915, when gold 
discoveries in Alaska. the Yukon and on the Rand in Transvaal, 
U. of S. Af., were made. A big factor was the introduction of the 
cyanide process for recovery of gold from low-grade ores and ores 
containing minute particle-size gold. 

Throughout the years gold production increased, until just prior 
to World War I1 the average yearly gold production was greater 
than production between 1493-1600 or 1600--1700. The 1954 
world output, for example, was 35,100,ooo oz., having a value of 
$1,z28,5oo,ooo (at $35 per oz.). This amount of gold stacked as 
gold bricks would make a 13-ft. cube. Since most mined gold goes 
through countinghouses and mints, a fairly accurate account of all 
gold mined since 1493 is recorded. The world production from 
1493 to 1955 closely approximates 1,730,ooo.ooo oz., which at  a 
value of $35 per oz. amounts to $6o,~~o,ooo,ooo.  This gold would 
have the total bulk of a 50-ft. cube, which is indeed a small volume 
of matter to have so influenced the toil and destiny of so many 
people. (W. E. CL.) 

GOLD MINING AND REFINING 

The earliest mining work of which traces remain was on gold ores 
in Egypt, and gold washing is depicted on monuments of the 4th 
dynasty (2900 B.c.). The legend of the Golden Fleece, stripped 
of its heroic dress, describes an expedition (about 1200 B.c.) to 
seize gold which was being laboriously washed out of the river 
sands with the aid of sheepskins by the people of Armenia. I t  is 
interesting to note here, as an example of the value of some old 
ideas, that modern practice in the Transvaal frequently includes 
the use of corduroy blankets. 

Ore Deposits.-Gold occurs in minute quantities in almost all 
rocks. I t  exists in association with most copper and lead minerals 
and although the quantity present is often extremely small, the 
gold is readily recovered as a by-product in the electrolytic or 
fire refining of the base metals. 

Disseminations throughout large masses of rock rich enough to 
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be called ores are unusual, and gold is generally obtained from 
quartz lodes or veins, or from deposits derived from them by 
denudation; e.g., river gravels and the "banket" or conglomerate 
of the Transvaal. The origin of vein enrichment is not fully 
known, but it is believed that the gold was carried up from great 
depths with other minerals, a t  least partly in solution, and later 
precipitated. The mineral most commonly associated with gold, 
other than quartz, is iron pyrites, the yellow sulfide of iron, which 
is often mistaken for gold on casual examination. Others include 
copper pyrites, arsenical pyrites, zinc blende and stibnite, the 
antimony sulfide. Thus, where these sulfides have weathered to 
oxides a t  or near the surface of the ground, rich deposits of gold 
are sometimes encountered. 

The gold in ores is generally in the free or "native" state, and 
rarely in chemical combination with other elements, the tellurides 
being an exception. Even the gold in iron pyrites is metallic, 
consisting of minute inclusions within the crystals or as thin films 
along their cleavage planes. For the most part the gold in rock 
is invisible to the naked eye, but sometimes it occurs in grains or 
flakes large enough to be seen, and more rarely, in "specimen 
rock!" in considerable masses. Crystals an inch or more across 
(belonging to the cubic system) have been found in alluvial de- 
posits in California. Tellurides are found principally in western 
Australia and Colorado. The mineral calaverite, a bronze-yellow 
telluride, contains 40% gold; and sylvanite, a steel-gray mineral, 
contains up to 28% gold combined with some silver. 

Alluvial deposits or "placers" are the sands, gravels and detritus 
of ancient or existing streams derived from the disintegration of 
auriferous veins or rocks. They were the most prolific source of 
gold in the past, although by 1927 they had become of little im- 
portance, with lode mining predominating. The gold, which 
may occur in the form of "gold dust," larger grains and irregularly 
shaped masses or occasional "nuggets," is dispersed through 
the sand or caught in crevices of the rocks. Sometimes the 
deposits are covered by thick beds of barren detritus or even 
lava flows, and can be reached only by sinking shafts and driv- 
ing tunnels. The largest nugget on record was the "Welcome 
Stranger," weighing 2,500 oz., which was found in 1869 in Victoria, 
Austr., only a few inches deep in a rut made by a cart. 

Among the most productive gold fields in ancient times were 
those in Egypt, where in the deep mines the labourers were cruelly 
maltreated, and in Asia Minor, the source of the riches of Croesus. 
The Romans obtained their gold in part from Transylvania. After 
the discovery of America the main supplies to Europe came from 
that continent. 

In  1850-60 the gold diggings of California and Australia were 
a t  their zenith and at  the end of the 19th century the "placers" 
of the Klondike and Alaska, the last-named a beach deposit, were 
famous for a short time. Soon after the turn of the century the 
Transvaal became the richest and most extensive gold field in the 
world, a position it continues to hold. 

P lacer  Prospect ing a n d  Mining.-Prospecting and one-man 
mining operations still employ the miner's pan and batea (fig. I 

and 2). A few handfuls of the "dirt" are stirred and shaken with 
water in the pan to enable the gold to settle to the bottom. The 
upper layers are gradually washed away by dipping the pan into 

water and pouring it off, while 
24 I N .  imparting a twisting motion. 

Eventually only the gold and 
heavy minerals are left. The 
"cradle" or rocker (fig. 3) ,  which 
resembled a child's cradle, was 
used to process larger quantities 
of earth and was more profitable. 
The gravel was shoveled onto the 

F R O M  R ,  ". R I C H  AROS >",,RE D R E S S  [ N G " ;  BY  perforated iron plate and water 
C O U R T E S Y  O F  EN GI NEE RI N G A N D  M I N I N O  J O U R .  poured on. The finer material 
N A L  dropped through onto the apron 
FIG. 1 AND 2.-SIDE AND TOP VIEWS 
OF (LEFT)  GOLD MINERS' PAN AND 

which distributed it across the 
(RIGHT) BATEA, BOTH ARE USED "riffles," rocking being continu- 
FOR SEPARATING GOLD FROM RIVER ous. The gold was caught in 
GRAVEL BY WASHING WITH WATER these riffles,-which were cieaned 

PERFORATED IRON PLATE out after enough had accumu- 
lated. This device is largely ob- 
solete, though the riffle itself, 
which is any strip, bar or groove 
placed a t  right angles to the flow- 
ing stream to provide a protected 
spot where gold can settle. is still 
widely used in sluice boxes (fig. 
4) and corduroy tables. The lat- 

Y 
F R O M  R. H. RICHARDS " O R E  D R E S S I N G " ;  B Y  

ter consist of wide, sloping plates 
COURTESY OF  E N G I N E E R I N G  A N D  M I N I N G  J O u R .  with shallow sides on which are 
N A L   laced a commercial (coarser) 
FIG. 3.- ISOMETRIC DRAWING OF form of the familiar corduro; 
CRADLE OR ROCKER. USED FOR 

GRAYEL ON cloth. Periodically the corduroy 
A SMALL SCALE is removed and washed by hand 

in boxes partly filled with water, 
and the gold-rich concentrates further treated by amalgamation 
(q.v.1. 

In California, thick beds of gravel on hillsides were extensively 
worked by hydraulic mining. Powerful jets of water a t  hundreds 
of pounds per square inch pressure were passed through giant 
swivel-mounted nozzles to break down the gravel banks and wash 
the material through lines of sluices. Great volumes of water 
were required and many miles of pipes and flumes. The cost of 
treatment was only a few cents per cubic yard and poor ground 
could be treated a t  a profit. The millions of tons of tailings, how- 
ever, which were washed into the Yuba and Feather rivers had 
such an adverse effect on farming farther down the valleys that 

FIG. 4.-SLUICE BOXES, INCLINED WOODEN TROUGHS FOR SEPARATING 
GOLD FROM GRAVEL, SHOWING PLAN (TOP) .  GRAVEL. CONTAINING 
GOLD, I S  CARRIED DOWN THE SLUICE BY A STREAM OF WATER. THE 
GOLD SINKS TO THE BOTTOM AND LODGES BEHIND THE CROSS-BARS 

an injunction was obtained against the hydraulic miners in 1880 
and their work thereafter was strictly limited. 

In the period 1900-15 dredging became the most important 
branch of placer working. The chain bucket dredge generally used 
is similar to those employed in deepening harbours and rivers. An 
endless chain of buckets provided with hardened steel lips is 
supported by heavy steel cables from a bridge across the foredeck 
of the vessel, and can be raised or lowered to suit the contours of 
the deposit. The gravel brought up by the buckets is broken up 
in revolving screens. Only the fine sands, containing the gold, pass 
through to the sluices or jigs. The coarser rock and fine tailings 
(after dewatering) are run out over the stern on a belt conveyor 
and stacked on the bank. Dredging originated in New Zealand 
and attained its greatest popularity on the rivers there and in 
California. 

"Paddock dredging," a later development in the western US., 
enables all placer ground to be treated even if not in or near a 
river bed. The dredger floats in a pond continuously extended 
by its digging equipment at  one end while the pond is filled up by 
the waste at the other. In this way the dredger moves across 
country taking its pond, or reservoir with it. By piling more 
gravel around the reservoir and increasing the water level, the 
dredger can be made to work its way up hill. In 1910 there were 
72 operating dredges in California, but by I94j  only a few re- 
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mained in operation. A typical large dredge weighs 2,500 tons, 
can dig to a depth of 70 ft. below water level and stack waste 
165 f t .  away; its yearly capacity is about 5,000,ooo cu.yd. 

Vein Mining  a n d  Ore  Treatment.- The methods of mining 
and exploration of gold deposits are similar to those used for other 
metals (see MINING, METAL). Immense tonnages of gold ore 
are treated throughout the world. In the Transvaal alone 75,000,- 
ooo tons are treated annually. A typical treatment plant with a 
capacity of 4,000 tons per day employs hundreds of men and its 
buildings, storage bins and tanks cover many acres of ground. 
Gravity concentration, amalgamation, the cyanide process ( q . v . )  
and various combinations of these methods are employed, depend- 
ing upon the nature of the ore. Where much of the gold is closely 
associated with sulfides. the flotation process may also be a part 
of the treatment, and the enriched sulfide "concentrate" selectively 
treated (see METALLURGY: Ore Treatment). The first step is 
the crushing and wet grinding of the ore to a particle size such 
that the gold is sufficiently released from the enclosing minerals 
to be attacked and dissolved by the cyanide solution. Following 
separation of the waste solids from the 'clear gold-bearing solu- 
tion, the latter is treated with zinc dust and the gold is precipitated 
in the form of a black powder, which is dried and melted with 
suitable fluxes. In some instances concentrated portions of the 
ore must be roasted before the gold can be extracted. 

Refining.-Gold bars produced at  the mines and gold dust and 
nuggets from placers are impure, containing about 90% gold with 
8%-9% silver and smaller quantities of other metals. The gold is 
often brittle and is refined to make it suitable for use in industry. 
The ancients refined gold by "cementation." Plates of gold were 
stacked in an earthen pot and were surrounded and separated by 
powdered porous stone or brick dust, mixed with common salt 
and sulfate of iron. The pot was covered and heated to redness, 
but the temperature was not high enough to melt the gold. The 
silver and other impurities in the gold were gradually converted 
into chlorides, which melted and oozed out of the gold and were 
absorbed by the brick dust, and the gold was purified. Nitric 
acid was in use for refining gold in the 16th century. The gold 
was melted with at  least three times its weight of silver (process 
of "inquartation"), and granulated by pouring into water. The 
granules were boiled in nitric acid which dissolved the silver and 
left the gold unchanged. 

A chlorine process, invented in 1869 in Australia where acid 
was expensive, has become the usual method of refining. The 
gold is melted in clay pots and a stream of chlorine gas is bubbled 
through it (fig. 5). The chlorine reacts chemically with the silver 
which is present, and the silver chloride which is formed rises to 
the surface of the molten metal where it is skimmed off. The 
silver is recovered by electrolysis in another vessel. Most of the 
other metals react with chlorine like silver; but the gold is not 
attacked until nearly all the silver 
has been removed. Platinum is 
not recovered by the process and, 
if present, remains in the gold, 
but the impurities which cause 
brittleness in minting are always 
removed. 

In  U.S. mints the electrolytic 
process, introduced there in 1902, 
has since been in general use. 
The gold is cast into thick plates 
which are suspended on gold or 
silver hooks in a porcelain cell 
filled with a solution of gold chlo- 
ride containing some hydrochlo- 
ric acid. The hooks are hung on 
metal rods and the whole series of 
plates and hooks are connected 
and are made the anode (fig. 6).  F I G .  s .--REFINING BY CHLORINE 
A series of thin rolled plates of GAS 

pure gold are suspended in the GOLD CONTAINED IN CLAY POT. RE- 
MOVING IMPURITIES. WHICH RISE 

cell alternately with the impure TO THE SURFACE,  PURIFYING T H E  
plates and connected to form the GOLD . 

I I 
F I G .  6.- ELECTROLYTIC R E F I N I N G ,  IN WHICH A N O D E  PLATES O F  I M P U R E  
GOLD H U N G  BY HOOKS IN HOT ACID,  WASTE AWAY BY T H E  ACTION O F  
A CURRENT O F  ELECTRICITY P A S S I N G  FROM THEM THROUGH T H E  L I Q U I D  
TO T H E  THIN CATHODE PLATES,  W H E R E  P U R E  GOLD I S  DEPOSITED 

cathode. The liquid in the cell is heated to about 60' C., and is 
continuously stirred. A current of electricity is passed from the 
anode plates to the cathode through the liquid. The gold is dis- 
solved from the anodes and is precipitated on the cathodes. At 
the end of the run it is stripped off the cathode plates and melted 
into bars. The silver is converted into insoluble chloride which 
falls to the bottom of the cell, and other metals, including platinum, 
dissolve in the liquid and remain in solution. The platinum is, 
however, subsequently recovered and sometimes pays for the whole 
operation. The process is somewhat slow, occupying three or four 
days, but the cathode gold is over 999 fine. 

Al loys  of Gold.-Gold can be alloyed with silver in all propor- 
tions and the alloys are soft, malleable and ductile. The colour 
of gold gradually changes from yellow to white as the proportion 
of silver increases. When the silver is over 70% the alloys are 
white. "Green gold" (gold 75%, silver 25%) is used in jewelry. 
Gold-silver alloys are used to make trial plates, or standards of 
reference, with which the fineness of gold wares and coins are 
compared. Copper hardens gold and forms alloys of reddish- 
yellow colour at  conveniently low melting points. These alloys 
blacken when heated, but the discoloration is removed by sulfuric 
acid. The triple alloys of gold, silver and copper are malleable 
and ductile, with a rich gold colour. They are much used for the 
production of gold wares. Some zinc is often present in 9-carat 
gold. Hot nitric acid attacks all but the richer alloys of gold with 
silver or copper or both, and if the proportion of gold is no more 
than 33%, practically the whole of the silver and copper are 
removed in solution. Some of the gold-palladium and gold- 
platinum alloys are ductile and fit for use in jewelry. The alloys 
containing 10%-20% of palladium are nearly white. Amalgams 
are alloys of gold and mercury. A piece of gold rubbed with 
mercury is immediately penetrated by it, turning white and be- 
coming exceedingly brittle. The ductility is not always restored 
on driving off the mercury by heat. Solid amalgam contains 40% 
or more of gold, but any excess of mercury over 60% makes the 
amalgam pasty. The amalgam produced in gold mills is not a true 
amalgam but a collection of little nuggets of gold, coated and 
partly saturated with mercury. Gold is extracted from molten lead 
by adding zinc. The zinc and gold form a solid crust which floats 
on the surface of the lead. Advantage is taken of these properties 
in smelting. Gold forms alloys with many other metals but most 
of them are brittle, and none is of metallurgical importance. Even 
a minute quantity (0.02%) of tellurium, bismuth or lead makes 
gold brittle. (T. K. R.; F. L. BI.) 

PROPERTIES 

Ih  the finely divided state the colour of gold is variable, de- 
pending upon the size of the particles. The usual colour of 
precipitated gold is brown, but black, purple, blue and pink shades 
are known. In very thin sheet or leaf, gold is translucent and 
transmits a greenish light. When pure, it is the most malleable 
and ductile of all the metals; it can be beaten to not more than 
o.oooo~ mm. in thickness (see GOLDBEATING), and a single gram 
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has been drawn into a wire 2 mi. long. Traces of other metals 
reduce considerably the malleability and ductility, lead being 
especially injurious in this respect. Cadmium, tin, bismuth, anti- 
mony, arsenic, tellurium and zinc act in like manner. 

Gold is one of the softest metals, its hardness varying according 
to treatment and being between 2.5-3.0 on the Mohs' scale. Gold 
crystallizes in the face-centred cubic system, with a unit cell di- 
mension of 4.0701 angstrom units. 

The specific gravity of gold varies slightly and is dependent on 
treatment. For practical purposes the specific gravity of pure 
gold may be taken as 19.3, and such is the specific gravity of cast 
gold. Distilled gold has a specific gravity of 19.26, drawn gold 
19.25, cold rolled sheet 19.296 and gold precipitated by CH,O 
19.39. This last figure indicates that precipitated gold has a 
greater specific gravity and that this property varies with the 
precipitant employed and the temperature of precipitation. 

The melting point of gold is 1.063" C. and constitutes a fixed 
point for pyrometry. Liquid gold just above its melting point has 
a specific gravity of 17.1. Gold is comparatively easily volatilized 
at  high temperatures; a t  its melting point the loss is insignificant 
but becomes appreciable at  high temperatures, and at  1.250' C. 
it is 2.6 parts per 1,000 per hour (T. K. Rose). In all mints and 
gold refineries the flues are carefully swept periodically, and con- 
siderable quantities of the metal are thus recovered. Liquid gold 
boils a t  2,600" C. and yields a purplish vapour. The heat of 
fusion of gold is 13.3 kilojoules per gram atom and the heat of 
vaporization is 368.0 kilojoules per gram atom. 

The mean specific heat of gold is 0.03 I 2 ,  a number which agrees 
well with the law of Pierre Dulong and Alexis Petit. Its co- 
efficient of linear expansion is about 0.000014 for I "  C. 

The spark spectrum of gold is complicated; the most prominent 
lines in the visible spectrum lie at  6,278 and 5,957 in the orange 
and red, 5,837 and 5,656 in the yellow, 5,06j in the green, 4,793 
and 4,437 in the blue and 4,065 and 3,898 in the violet. 

The electrical conductivity of gold is greatly influenced by 
traces of impurities. The electrical resistance, which is the con- 
verse of conductivity, is 2.44X10-6 ohm/cm. for pure gold at  
20'  C ;  for silver and copper the values are I . ~ ~ X I O - ~  and 
1.72X I O - ~  ohm/cm., respectively, a t  zoo C. The electrical re- 
sistance steadily diminishes with a lowering of the temperature, 
and at  the boiling point of helium in vacuo (i.e., below 5" 
K.) it has practically disappeared (H. K. Onnes), or, in other 
words, gold is then a perfect conductor of electricity. 

The ionization potential of gaseous gold atoms is 9.18 volts. 
The potential of the electrode Au=Au++e-  compared with the 
hydrogen electrode as zero is - 1.68 volts. The radius of gold ion 
in solids is 1.37X1o-Qm. Gold crystallizes in the isometric 
system as is true of many metals. The electron structure for a 
gold atom is designated as follows: 

thus accounting for its atomic number of 79. I t  is evident gold 
will exhibit a chemical valence of one, and possibility of valence 
of two or three. One stable form of gold (mass number 197) and 
several radioactive isotopes of mass numbers 187-189 and 191- 
203 are known. 

Chemical  Properties.-The position of gold in B group of 
family I of the periodic table along with copper and silver, and 
the placement of gold at  the bottom of the electromotive series of 
the metals. best indicates the general chemical properties of the 
element. I ts  characteristic valence is plus one in aurous com- 
pounds and plus three in auric compounds. Gold ions will receive 
electrons from any other metal to resume the metallic state, viz., 
3 Pt  + 2Au+ T + + 3 P t +  + + 2Au. Gold exhibits a co-ordina- 
tion number of four which helps to explain its complex com- 
pounds. I t  is insoluble in nitric, hydrochloric or sulfuric acids, 
but soluble in hot selenic acid forming gold selenate. Hot telluric 
acid also dissolves it. The usual solvent for gold is aqua regia 
(9.v.)-a mixture of three volumes of concentrated hydrochloric 
acid with one volume of concentrated nitric acid. which in practice 
is always diluted with a considerable volume of water. The ionic 
equation for this dissolution is: 

Au + 5Hi + 4C1- + N03- = HAuC14 + NO + 2H20 
The product is chlorauric acid which is the precursor of such salts 
as NaAuC1,.2H20, which is used in toning photographic prints. 
Gold will also dissolve in aqueous solutions of alkaline sulfides 
and thiosulfates. Alkali cyanides, even in dilute solution, attack 
finely divided gold in slow chemical change if oxygen is available 
in the solution: 

Gold a n d  Oxygen.-Gold and oxygen do not combine directly 
under any conditions; hence, all oxides and hydroxides have to be 
made by indirect methods. When aurous chloride is treated with 
dilute potassium hydroxide, a violet-black powder is formed which 
is AuOH or hydrated Au,O; it is also possible that the Au,O 
changes to a mixture of spongy gold and Au,03. If this violet- 
black powder is heated to about 200" C., it loses water, giving a 
violet-brown powder, which at  250' C. decomposes into gold and 
oxygen. The oxide and hydroxide have feebly basic properties 
and are capable of forming salts with halogen acids. When an 
excess of KOH is added to the violet-black powder obtained as 
KOH is added to AuCl, gold metal and Au0,- results. 

Auric hydroxide is produced by precipitating a solution of 
auric chloride or of chlorauric acid, HAuCl,, with a limited amdunt 
of caustic alkali. The hydroxide thus prepared cannot be entirely 
freed from alkali by washing, and the precipitation is preferably 
effected with magnesia or zinc oxide, excess of the precipitant 
being removed with dilute nitric acid. Auric hydroxide is a 
brownish-black powder which, on drying over phosphoric oxide, 
forms a brown powder of auryl hydroxide, AuO (OH),  dehydrated 
at  140' C. to trioxide, and this oxide on further heating to 170" 
C. is said to lose oxygen and form the oxide Au202, which at  a 
higher temperature reverts into oxygen and metal. Auric oxide 
is capable either of forming salts with halogen acids or of acting 
as an acidic anhydride by combining with strong bases to form 
aurates. Potassium aurate, KAu02.3H20, is a yellow crystalline 
compound; B ~ ( A U O , ) ~  is a yellow precipitate. 

Halogen Compounds.-Fluorine does not act on gold in the 
cold, but only at  a dull red heat whence a yellowish deposit is 
formed. The gold fluoride is completely hydrolyzed by water. 

The chlorides of gold are known with certainty, aurous chloride, 
AuC1, and auric chloride, AuC1,. The identity of an intermediate 
chloride, Au,Cl,, is doubtful. Aurous chloride is almost always 
formed by heating auric chloride. The optimum temperature is 
about 175' C., and several days are required to complete the re- 
action. If a higher temperature is used, complete decomposition 
into gold and chlorine occurs. This decomposition of auric into 
aurous chloride takes place to some extent even in hot aqueous 
solution. 

Aurous chloride is a yellowish-white solid insoluble in cold water, 
but undergoing slow decomposition into gold and soluble auric 
chloride. 

Auric chloride can be obtained either by heating chlorauric acid 
to 2 0 0 '  C. in a stream of chlorine, or by dissolving gold in chlorine 
water, preferably in darkness. I t  is obtained as a reddish-brown 
powder or as ruby-red crystals; it slowly decomposes in light, but 
can be sublimed unchanged in a stream of chlorine. 

Gold ions, like many other metallic ions, have the capacity to ac- 
cept electron pairs to form co-ordination valency compounds. The 
auric ion has the general tendency to accept four electron pair 
bonds and thus its co-ordination number of four. This tendency is 
typified in the formation of the chloraurate ion: 

The aurous ions more commonly have a co-ordination number 
of two, and thus account for chloraurous ion, AuC1,-. Co- 
ordination valency explains the existence of chloraurous, HAuC12, 
and chlorauric, HAuCl,, acids, and also the salts of these acids. 
As chlorauric acid crystallizes from solution as a brown deliques- 
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cent substance, it has the formula HAuC14.3H20. which on ioniza- 
tion would form H 3 0 +  + AuC1,.2H20-, the gold in this case 
having a co-ordination valence of six. The salts of this acid such 
as NaAuC1,.2H20 in water yield Na+ + AuC1,.2H20-. 

If gold is dissolved in aqua regia and the resulting solution freed 
from nitric acid by evaporation with further quantities of hydro- 
chloric acid to the crystallizing point, brownish crystals of chlor- 
auric acid are formed, having a strongly acid reaction. These 
crystals always contain a small amount of aurous chloride unless 
chlorine has been passed through the solution during evaporation. 
They are also frequently contaminated nith small amounts of 
silver chloride since this substance is soluble in strong solutions 
of auric chloride and is only precipitated therefrom by consider- 
able dilution with water. Various chloraurate salts may be ob- 
tained either by neutralizing the acid with the metallic base or by 
treating the acid with the equivalent amount of the metallic chlo- 
ride. The chloraurates of lithium, potassium and sodium are very 
soluble in water; those of rubidium and especially cesium are 
much less soluble. Furthermore, chlorauric acid combines with 
the chlorides of many organic bases to form well-defined crystal- 
line chloraurates, frequently used in identifying and purifying 
such bases. 

Two bromides of gold are known, AuBr and AuBr,, correspond- 
ing with the two chlorides; the tribromide, prepared by the action 
of bromine water on finely divided gold. forms dark brownish-red 
crystals and in its reactions resembles the corresponding chloride; 
the monobromide is obtained by heating the tribromide or HAuBr, 
to 1 o 5 ~ - 2 0 0 ~  C. Auric bromide forms bromaurates, MAuBr,, 
similar to the chloraurates. These salts have been used in deter- 
mining the atomic weight of gold. 

On mixing aqueous solutions of potassium iodide and AuC13 or 
I-L4uC1,, some auric iodide, AuI,, is produced, but being somewhat 
unstable. it decomposes to a large extent into aurous iodide, AuI, 
and free iodine. The latter reaction is complete on warming. Al- 
though unstable by itself, in combination nith alkali and alkaline- 
earth iodides, auric iodide forms a stable series of complex 
iodoaurates. The potassium salt, KAuI,, crystallizes in black, 
lustrous prisms. Iodine in aqueous, or preferably aqueous- 
alcoholic. solution combines a i t h  metallic gold to produce aurous 
iodide, AuI, a white or lemon-yellow powder insoluble in water. 

Other Compounds.-Cold Cyanides.-In the presence of air, 
gold dissolves in aqueous solutions of potassium or sodium cy- 
anide to form potassium or sodium cyanaurite, K A U ( C S ) ~  or 
K ~ A U ( C N ) ~ ,  and on precipitating this solution ni th dilute hydro- 
chloric acid, aurous cyanide, AuCN, is deposited in yellow, in- 
soluble. microscopic, hexagonal plates. Auric cyanide, Au (CN),, 
has not been isolated with certainty, but stable complex salts are 
knonn x i th  alkali and other cyanides. Potassium cyanaurate, 
KAu(CN),.3H30, forms colourless efflorescent crystals. The 
silver salt, AgAu(CN),. is formed by precipitating a solution of 
KAu(Ci\'), with silver nitrate. From this salt cyanauric acid, 
HXu(CX),.3H2O. is obtained by removing the silver with hydro- 
chloric acid and crystallizing the solution. 

Auric nitrate and sulfate hydrolyze so extensively that auric 
oxide nil1 dissolve only in concentrated solutions of nitric or sul- 
furic acid. The yellon metal will not combine directly with sulfur 
but does readily form AuTe2. 

Fulntznating Cold.-When auric oxide or a gold solution is 
treated with concentrated ammonia, a black ponder is formed 
called fulminating gold (2AuN.NH3.3H20). Xhen dry it is a 
powerful explosive, since it detonates either by friction or on heat- 
ing to about 145' C.; i t  should always be handled with great 
caution. 

Pzirple of Cassius.-When a solution of auric chloride is precipi- 
tated with a solution of stannous chloride. a reddish or purplish 
precipitate is produced contaming both metallic gold and tin 
hydroxide. The composition of this precipitate is as variable as 
is its colour. Formation of this purple precipitate is a delicate 
test for gold. Purple of Cassius is used in the preparation of ruby 
glass. 

Analysis  f o r  Gold.-Gold will dissolve in sodium polysulfide 
forming sodlum thioaurate, NaAuSa, and thus is with arsenic and 

antimony in subgroup of group I1 in qualitative analysis. As the 
solution of NaAuS2 along with such as Ka,AsS, is acidified with 
HC1, the gold precipitates as a sulfide (some free Au) along with 
arsenic sulfide. The sulfides are rendered soluble with C1, and 
thence NH,OH would give a solution of NH,AuCl, with (NH,),- 
AsO,. From this solution H,C,O, will selectively precipitate 
spongy gold and not precipitate arsenic. 

The usual qualitative test for gold ion free from interfering 
metals is the formation of red-purple colloidal gold by  adding some 
reducing agents such as FeSO,. SnC12. HCHO or various organic 
compounds. Readily identifiable red crystals may be obtained 
by use of gold ion plus cocaine hydrochloride. 

The prospector or expert with a gold pan can estimate the value 
of placer gold per cubic yard of stream-deposited gravel or sand 
by counting and evaluating the size of gold specks residual in pan- 
ning a quantity of the deposit. Accurate determination of the gold 
content in rock is accomplished by a fire assay process which in- 
volves a fusion of a weighed quantity of the ground ore with fluxes 
to form a slag with the siliceous part of the rock and formation 
by chemical change in the fusion melt of a rain of metallic lead 
which dissolves and collects gold and silver. After solidification 
of the fusion mixture the glassy slag is cracked from the gold- 
silver containing lead button. which is again put in the furnace on 
a cupel from which the lead melts and oxidizes to liquid lead oxide 
as air is allowed to enter through the partially opened door of 
the furnace. The liquid lead oxide seeps into the semiporous cupel 
and leaves a silver-gold bead on the cupel which may be cooled 
and weighed. The silver may be parted from the gold by dissolv- 
ing the silver in dilute nitric acid and leaving spongy gold which 
after annealing may be xeighed. (W. E. CL.) 

B I B L I O G R A P H ; . - M ~ ~ ~ ~ ~  a i d  Refining: J .  M. Maclaren, Gold: its 
Geological Occurrence and Geographical Distribution (1908) ; Sir T. 
K. Rose, T h e  Metallurgy o f  Gold (1915) ; H .  Garland and C. 0. Ban- 
nister, Ancient Egyptian Metallurgy (1927) ; A. F. Taggart, Handbook 
o f  Mineral Dressing (1945) ; A. King, ed., Gold Metallurgy on  the  
Witwatersrand (1952) ; J. V. N. Dorr and F. L. Bosqui, Cyanidation 
and Concentration o f  Gold and Silver Ores, 2nd ed. (1950). 

( F .  L. BI.)  
Chemistry o f  Gold: J .  W. Mellor, Comprehensive Treatise on  In-  

organic and Theoretical Chemistry, vol. iii (1923); U.S. Department 
of Commerce, Bureau o f  Mines Econonzic Paper 6, "Summarized Data 
on Gold Production' (1929) ; National Research Council, International 
Critical Tables o f  Nunzevical Data, Physics, Chel~zistry and Technology, 
7 vol., ed by E. W.  Washburn and others (1926-30) ; W. E. Caldwell, 
"The Gold Content of Sea Water," J. Chewz. Educ., 15.507 (1938) ; 
Encyclopedia o f  Chemical Technology, vol. 7 (1951) ; E. E. Bugbee, 
Textbook o f  Fire Assaying, 3rd ed. (1940) ; N. V. Sidgwick, Chenzical 
Elements and Their Compounds, vol. I ,  p. 177 (1950) ; U.S. Depart- 
ment of the Interior, Minerals Yearbook (1955) ; Orson C. Shepard and 
W. F. Dietrich, Fire Assaying (1940). (W. E. CL.) 

GOLDBEATING. The art of goldbeating is of great an- 
tiquity, being referred to by Homer; and Pliny (N.H. 33.19) 
states that I oz. of gold was extended to 750 leaves. each leaf be- 
ing four fingers (about 3 in.) square; such a leaf is three times 
as thick as the ordinary leaf gold of the present time. In  all prob- 
ability the art originated among the eastern nations, where the 
working of gold and the use of gold ornaments have been dis- 
tinguished characteristics from the most remote periods. On 
Egyptian mummy cases specimens of original leaf-gilding are  
found, ~rhere  the gold is so thin that it resembles modern gilding 
( q . ~ . ) .  The minimum thickness to which gold can be beaten is 
not known with certainty. According to Mersenne (1621), I OZ. 

was spread out over 10; sq.ft.; RCaumur (1711) obtained 1463 
sq.ft.; other values are 189 sq.ft. and 300 sq.ft. I ts  malleability 
is greatly diminished by the presence of other metals, even in 
very minute quantity. In practice the average degree of tenuity 
to which the gold is reduced is not nearly so great as the last 
example quoted above. A "book of gold" containing 25 leaves 
measuring each 34 in.. equal to an area of 264 sq.in. generally 
weighs from four to five grains. 

The gold used by the goldbeater is variously alloyed, according 
to the colour required. Fine gold is commonly supposed to be 
incapable of being reduced to thin leaves. This, ho~vever, is not 
the case, although its use for ordinary purposes is undesirable on 
account of its greater cost. I t  also adheres on one part of a leaf 
touching another, thus causing a waste of labour by the leaves 
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being spoiled; but for work exposed to the weather it  is much thus prepared are placed into "books" capable of holding 2 j leaves 
preferable. as it is more durable, and does not tarnish or change each, which have been rubbed over with red ochre to prevent the 
colour. The external gilding on many public buildings, e.g., the gold clinging to the paper. Dentist gold is gold leaf carried no 
Albert memorial in Kensington gardens, London, is done with farther than the cutch stage, and should be perfectly pure gold. 
pure gold. The following is a list of the principal classes of leaf Silver is also beaten by the above process, but not so thin, the 
recognized and ordinarily prepared by British beaters, with the inferior value of the metal not rendering it commercially desirable 
proportions of alloy per ounce they contain. to bestow so much labour upon it. Copper, tin, zinc, palladium, 

lead, cadmium, platinum and aluminum can be beaten into thin 
Proportion / Prop?rtion I Proportion leaves, but not to the same extent as gold or silver. 

Name of leaf I of gold of sliver of copper 1 Goldbeaters' Skin.-The fine membrane called poldbeaters' 

Red . . . . 
Pale reh . . . . 
Extradeep. . . . 
Deep . . . . . 
Citron. . . . . 
Yellow . . . . 
Pale yellou~ . . . 
Lemon . . . . 
Green or pale . . . 
White. , . . . 

in the mold, after which it is fit for use in the shoder alone. 
Method  of Manufacture.- The process of goldbeating is as GOLDBERG, a town in former German Silesia, now in 

follows: The gold, having been alloyed according to the colour Wroclaw province, Pol. Renamed Zlotoryja. it is 14 mi. S.W. of 
desired, is melted in a crucible at  a higher temperature than is Liegnitz by rail, on the Katzbach. Pop. (1950) 5,305. Goldberg 
necessary simply to fuse it, as its malleability is improved by ex- owed its origin and name to a gold mine in the neighbourhood, 
posure to a greater heat; sudden cooling does not interfere with abandoned after the Hussite wars. The town obtained civic rights 
it$ malleability, gold differing in this respect from some other in 1211. I t  suffered from the Tatars in 1241, from the plague in 
metals. I t  is then cast into an ingot. and flattened, by rolling 1334. from the Hussites in 1428 and from various armies during 
between a pair of powerful smooth 'steel rollers, into a ribbon I+ the Thirty Years' War. The principal buildings are an old church 
in. wide and 10 f t .  in length to the ounce. After being flattened dating from the beginning of the 13th century and the classical 
it  is annealed and cut into pieces of about 63 grs. each, or about school (founded in 1524)! which was famous in the 17th century. 
75 per ounce, and placed between the leaves of a "cutch." which is The chief manufactures are woolen cloth, gloves, stockings, cigars 
about 3 in. thick and 33 in. square, containing about 180 leaves of and beer. The town was incorporated into Poland in 1945. 
a tough paper. Formerly fine vellum was used for this purpose, GOLD COAST (GHANA), a former British colony in west 
and generally still it is interleaved in the proportion of about one Africa, comprised of the Gold Coast colony, Ashanti, the Northern 
of vellum to six of paper. The cutch is beaten on for about 2 0  Territories protectorate and the Trust Territory of Togoland ad- 
minutes with a 17-lb. hammer, which rebounds by the elasticity ministered under the Gold Coast, lying between 4' 45' and 11 o 10' 
of the skin, and saves the labour of lifting, by which the gold is s. lat. and 1" 12' E. and 3" 15' W. long. On March 6, 1957, 
spread to the size of the cutch; each leaf is then taken out and the Gold Coast became independent as the state of Ghana within 
cut into four pieces and put between the skins of a "shoder," the commonwealth; in 1960 it became the Republic of Ghana 
43 in. square and a in. thick, containing about 720 skins, which have (4.v.). I ts  area is 92,100 sq.mi. The country has six administra- 
been worn out in the finishing or "moldn process, The shoder tive divisions, the northernmost being the Northern region. To  
requires about two hours' beating upon with a 9-lb. hammer. As the south of this is Brong-Ahafo. Ashanti lies between this and 
the gold .rvill spread unequally, the shoder is beaten upon after the former colony which has been subdivided into the Eastern 
the larger leaves have reached the edges. The effect of this is and western regions. The Volta region is the sixth unit. The 
that the margins of larger leaves come out of the edges in a state country is bounded on the south by the Atlantic ocean, by the 
of dust. This allows time for the smaller leaves to reach the full Ivory coast and Upper Volta republics on the west and north, 
size of the shoder, thus producing a general evenness of size in the respectively, and by Togo on the east. 
leaves. Each leaf is again cut into four pieces, and placed between 
the leaves of a "mold," composed of about 950 of the finest gold- PHYSICAL FEATURES 

beaters' skins, 5 in. square and 4 in. thick, the contents of one Geography.-The central feature of the country is a hilly 
shoder filling three molds. plateau lying more than 500 ft. above sea level, approximately tri- 

The material has now reached the last and most difficult stage angular in shape. with its apex close to the Volta river in the east. 
of the process; and on the fineness of the skin and judgment of To the north the plateau is bounded by the Kwahu scarp, which 
the workman the perfection and thinness of the leaf of gold de- runs southeast to join a range of hills running southwest from 
pend. During the first hour the hammer is allowed to fall princi- Togoland into Akwapim. The only area of even moderately high 
pally upon the centre of the mold. This causes gaping cracks upon ground in the colony is there, the highest hills lying between 2,000 
the edges of the leaves, the sides of which readily coalesce and and 3,000 f t .  The plateau is covered by thick tropical forest. 
unite without leaving any trace of the union after being beaten North of the Kwahu scarp the land is undulating savanna country 
upon. At the second hour, when the gold is about 150,oooth part drained by the Black and White Volta rivers. After the junc- 
of an inch in thickness, it for the first time permits the transmis- tion of these two streams, the combined river flows 310 mi. in a 
sion of the rays of light. Pure gold, or gold but slightly alloyed, southerly direction to the sea, passing through a narrow gap in 
transmits green rays, gold highly alloyed with silver transmits pale the Togo-Akwapim hills a t  Ajena. The forest comes close to the 
violet rays. The mold requires in all about four hours' beating sea in the west, but east of Takoradi there is a coastal belt of 
with a 7-lb. hammer, when the ordinary thinness for the gold leaf scrub vegetation which merges into grassy plains about the Volta 
of commerce will be reached. A single ounce of gold will at this mouth. 
stage be extended to 7 j X 4 X 4 =  1,200 leaves, which will trim to Apart from occasional rocky headlands, the 334 mi. of coast 
squares of about 34 in. each. The dryness of the cutch, shoder, line are sandy and low-lying. Only the Volta. Pra and Ankobra 
and mold is a matter of extreme delicacy. The finished leaf is rivers permanently pierce this sand barrier; lesser rivers generally 
taken out of the mold. and the rough edges are trimmed off by terminate in brackish lagoons. There are no natural harbours 
slips of the ratan fixed in parallel grooves of an instrument called and sand bars impede the navigation even of the major rivers. 
a wagon, the leaf being laid upon a leather cushion. The leaves (J. D.  F.) * 
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skin, used for making up the shoder and mold, is the-outer coat 
of the caecum or blind gut of the ox. I t  is stripped off in lengths 
about 25 or 30 in. and freed from fat by dipping in a solution 
of caustic alkali and scraping with a blunt knife. I t  is afterward 
stretched on a frame; two membranes are glued together, treated 
with a solution of aromatic substances or camphor, in isinglass, 
and subsequently coated with white of egg. Finally it is cut into 
squares of 5 in. or 54 in.; and to make up a mold of 950 pieces, 
the gut of about 380 oxen is required, about 2 4  skins being ob- 
tained from each animal. A skin will endure about zoo beatings 
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Geo1pgy.-The following summary of the rocks is based on the 

publications of the geological survey: Tertiary and Recent: sands, 
gravels, clays, laterite, bauxite, etc.; Cretaceous: sands, clays, 
shales, limestones; Devonian or Carboniferous: sandstones, shales, 
conglomerates, etc., of the Sekondi series; Devonian: sandstones, 
shales, etc., of the Accraian; Lower Palaeozoic-? Silurian: 
sandstones, shales, etc., of the Voltaian; Pre-Cambrian: shales, 
sandstones, quartzites, phyllites, graywackes, lavas, schists, 
gneisses, migmatites, granites. 

The Pre-Cambrian is further subdivided into Buem, Akwapim- 
ian, Tarkwaian, Birrimian and Archaean. The intrusive igneous 
rocks include granites and granitic rocks, migmatites and mixed 
gneisses, basic and ultrabasic igneous rocks and alkaline rocks. 
Two distinct granites have been recognized in the past-the Cape 
Coast granite with micas and the Dixcove granite with hornblende. 

Around Lake Bosumtwe there are thick well-bedded clays with 
fossil remains of fish and plants. Their exact age was not k n o w  
at  mid-century, but they are comparatively recent. (W. J.  M.) 

Climate.-The climate is governed by three air masses: ( I )  
moist and relatively cool monsoon air coming from the south- 
west across the Atlantic; ( 2 )  hot and dry air (the harmattan) 
coming from the northeast across the Sahara; (3) the Inter- 
Tropical Convergence zone (I.T.C.Z.), formed by the mixing of 
the monsoon and harmattan air masses. 

Seasonal variation in weather is caused by the oscillation in 
latitude of the I.T.C.Z., which reaches its most northerly point 
north of the colony in August and its most southerly, 7' N. (over 
the forest), in January. 

The harmattan is dominant north of the forest. The months 
from November to March are dry, with hot days and cool nights. 
From March onward the influence of the approaching I.T.C.Z. 
results in a gradually increasing number of days with rainfall. 
The wet season reaches its peak in August and September and 
thereafter sharply recedes. The weather of the forest zone is 
more continually influenced by the I.T.C.Z. There are two rainy 
seasons, with peaks in May-June and October. The harmattan is 
felt from December to February. and July and August are rela- 
tively dry and cool months. In  the coastal regions the harmattan 
is felt only about January; for the rest of the year the monsoon is 
dominant. Mean temperatures are low for the latitude and, though 
the atmosphere is humid and often cloudy, rainfall is moderate ex- 
cept in the extreme southwest, the area of the highest rainfall in 
the colony. There are two rainy seasons: a primary season with 
a peak in May-June and a subsidiary season, with its peak in 
October, which is rarely effective on the Accra plains, the driest 
area of the colony. (J. D. F.) 

Vegetation.-The natural vegetation has been much changed 
by man. Most of the virgin forest has been replaced by secondary 
forest. throughout which are scattered permanent cocoa farms and 
more or less temporary mixed farms where banana, plantain, oil 
palm, maize and market garden crops are cultivated. Around vil- 
lages mango, pa\\paw, avocado, citrus and kola are common. On 
poor soils cassava is extensi\,ely grown. 

Large trees are conspicuous throughout the forest zone, but the 
most luxuriant vegetation is found in the statutory forest reserves. 
There giant trees, such as silk cotton, which may be 2 0 0  ft. tall, 
overtop successive canopies of smaller trees and shrubs. Many 
climbers reach to the upper canopy and have stems of great thick- 
ness which, as their support plants die or are cut down, fall to lie 
in great coils on the ground. Herbaceous plants, especially ferns 
and orchids, occur as epiphytes on the high branches of the trees, 
and on the ground broad-leaved flowering plants abound amid 
saplings and low shrubs. Grasses are very few. In the swampy 
parts of the forest Raphia, bamboo and climbing plants and ferns 
are common. Useful forest timbers include African mahogany and 
cedar, odum, wawa (obeche), ofram and Antiarzs. 

The Accra plains are characterized by grassland with scattered 
Elaeophorbia and Antzaris trees and clumps of bush inhabiting old 
termite mounds. All savanna grasslands are subjected to  regular 
dry season burning. 

True Guinea savanna, with small, widely spaced trees or thin 
woodland and abundant grasses, occurs around the lower Volta, 

on the Afram plains and over almost all the Northern region. In  
the marginal areas around the forest fan palms are a conspicuous 
feature. In northern Ashanti and the Northern region yams and 
groundnuts are widely grown, as also are sorghum millet and 
Guinea corn. Such indigenous plants as Parkia, shea butter, 
Landolphia and Strophanthus are preserved near habitations for 
their various uses, and baobab, akee apple, Acacia albida and 
Khaya senegalensis are commonly planted. (C. D.  A.) 

Fauna.-The fauna, formerly rich but now much depleted, in- 
cludes leopards, hyenas, potto lemurs, antelopes, elephants, buf- 
faloes, wild hogs and many kinds of monkeys, including the 
chimpanzee and the black and white colobus. Among the snakes 
are pythons, cobras, horned and puff adders, green mambas and 
boomslange. Crocodiles and a diminishing remnant of manatees 
and otters frequent the rivers and lagoons and hippopotamuses 
are found in the Volta. Lizards of brilliant hue, tortoises and great 
snails are common. Birds, which are very numerous, include par- 
rots and hornbills, kingfishers, ospreys, herons, crossbills, cur- 
lews, woodpeckers, doves, pigeons, storks, pelicans, swallows, 
vultures and plantain eaters. Shoals of herring frequent the 
coast seasonally; the other fish include mackerel, sole, skate, 
mullet, bonito, flying fish, fighting fish and shynose. Sharks 
abound at  the mouths of the rivers. Edible turtles are fairly 
common, as are the swordfish, dolphin and sting ray. Oysters are 
numerous on rocks running into the sea and on the exposed roots 
of mangrove trees; of other invertebrates spiders are particularly 
numerous. Insect life is muititudinous; beetles, ants, fireflies, 
butterflies and jiggers abound. Mosquitoes, tsetse flies and 
simuliids transmit malaria, yellow fever, trypanosomiasis and 
onchocerciasis, which are among the endemic diseases of the coun- 
try. 

HISTORY 
T h e  T r a d i n g  Companies.-The first Europeans to  come to 

the Gold Coast were the Portuguese, who reached the country in 
1471 in the course of their maritime expansion along the coast of 
west Africa. The Portuguese developed such a profitable gold 
trade with the coastal peoples that in 1482 they erected the castle 
of Siio Jorge da Mina (Elmina) on land rented from a coastal 
tribe. In  subsequent years other forts were built, the most im- 
portant of which were a t  Axim and Shama. The forts were in- 
tended to help the Portuguese to monopolize the sea-bone trade of 
the country, for merchants of other nations were soon attracted by 
the gold trade. At first Portugal's chief competitors were 
Castilians, but after 1530 French, Flemish, English and Dutch 
merchants began to appear on the scene. Though the increasing 
activity of these merchants made it  impossible for the Portuguese 
to secure the monopoly they wanted, none of Portugal's competi- 
tors were strongly enough organized to challenge the Portuguese 
system of coastal forts until the appearance of the Dutch West 
India company after 1621. Beside building its own forts, be- 
tween 1637 and 1642 the Dutch company captured all the Portu- 
guese strong posts, established their headquarters a t  Elmina and 
emerged as by far the strongest European power on the coast. 

By this time the motives for European interest in  the Gold 
Coast had changed. Though gold was still an important attrac- 
tion, European footholds on the coast were now chiefly valued as 
bases for the trade in African slaves which was fast developing 
to meet the labour needs of the sugar plantations which Europeans 
were establishing in the West Indies. This slave trade, which the 
Dutch pioneered, was extremely lucrative, and in the 17th and 
18th centuries the Gold Coast became one of the chief west 
African sources of slave exports. The Dutch were soon joined by 
Swedish, Brandenburger, Danish and English trading companies, 
all of whom built forts on the coast during the 17th century. 
Ground rent for these forts (most of which were still in existence 
a t  mid-20th century) was paid to the coastal nations. By the 18th 
century, the Swedes and the Brandenburgers had dropped out 
and the Danes had limited their activities t o  the coast east of 
Accra. The English merchants, who had first visited the Gold 
Coast in 1553 and had built their first fort (at Kormantine) in 
1631, were from 1618 to 1820 organized in a series of chartered 
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west African monopoly or regulated companies. In  1662 the 
English established their headquarters a t  Cape Coast (q.v.) ,  a few 
miles east of Elmina, and thereafter they offered strong competi- 
tion to  the Dutch. During the maritime wars of the 17th century 
the forts were constantly changing hands, but during the 18th cen- 
tury the Dutch held an average of 11 forts and the English com- 
monly about 8. Nevertheless, the English secured the bulk of the 
trade, which by 1785 amounted to an export of about ~ o , o o o  slaves 
a year. 

Domestic slavery was common among the Gold Coast peoples, 
but  the effect of the European demand for slaves in large numbers 
was greatly to  extend the practice of enslavement and to provide 
new mercenary grounds for intertribal warfare. The British trade 
in  slaGes was abolished in 1807, the Danish trade in 1804 and the 
Dutch in 1814, with the result that the export of slaves from the 
Gold Coast by sea had practically ceased by the middle of the 
I 9th century. 

But the general effect of European trade still remained disruptive 
of native society on the coast. Population moved t6 the coastal 
states and new towns sprang up around the European forts, in- 
habited by men and women of many different tribes, some with 
their share of European blood. These towns, and even some of 
the smaller states, became identified with the interests of the par- 
ticular traders, Dutch or English, who held forts on their shores, 
and in some cases real authority came to rest with the Europeans 
rather than with the traditional rulers. 

The interests of the coastal states as middlemen denied access 
t o  the interior to Europeans. There the Ashanti union had by the 
end of the 18th century developed into a widespread and powerful 
military force desiring to subordinate the coastal states and obtain 
direct access to European trade (see ASHANTI). The result was 
the seven Ashanti wars of the 19th century. The first three were 
waged for the most part only between the Ashanti and the southern 
states they were trying to dominate. But the close association be- 
tween the commercial communities of these states and .the Euro- 
pean merchants, and the desire of the latter for peace and order so 
that their trade could prosper, inevitably brought the Ashantis into 
conflict with the Europeans. 

Br i t i sh  Ascendancy.-The Dutch and the Danes gradually lost 
interest in the Gold Coast in the 19th century, but Britain and its 
merchants remained active, the government because i t  wanted to 
stamp out the vestiges of the slave trade and the merchants because 
they wanted to develop legitimate trade in place of the trade in 
slaves. In 1821 the British forts were transferred from the control 
of the merchants to that of the governor of the crown colony of 
Sierra Leone. 

The new governor, Sir Charles McCarthy, determined to destroy 
the Ashanti threat to the coastal states. The result was his defeat 
and death in battle in 1824. Although the military situation was 
redeemed two years later, this reverse decided the British govern- 
b e n t  to withdraw from the Gold Coast and in 1828 it  handed over 
such of the British forts as were still in use to a committee of Lon- 
don merchants trading with west Africa. 

From 1830 to 1843 the committee entrusted the direction of its 
affairs on the coast to Capt. George Maclean, a man of outstanding 
ability who was determined to use British influence to  bring peace 
and good order to  the country. Maclean negotiated a firm peace 
treaty with Ashanti and began to exercise an informal jurisdiction 
over the coastal peoples. As a result of the improved conditions, 
imports through the British settlements on the Gold Coast in- 
creased threefold in ten years to an annual value of £400,000. 
Legally, however, Maclean's authority was restricted to the British 
settlements (i.e., the forts), and his wider activities, though accept- 
able to the Fanti chiefs and people as bringing them some of the 
benefits of European civilization, led to criticism in England. 

Consequently in 1843 the crown resumed control of the Gold 
Coast settlements, though the value of Maclean's work was recog- 
nized by his appointment a s  judicial assessor i n  the new adminis- 
tration. In  1844-45 Maclean's extraterritorial jurisdiction was 
given formal recognition through the negotiation of a series of 
treaties (called "bonds") with the leading coastal chiefs. 

After Maclean's death in 1847, British relations both with 

Ashanti and the Fantis steadily deteriorated. The aspirations of 
the Ashantis could not be held in check, while it was proving diffi- 
cult to gratify the Fanti desire for European-style amenities. 
Apart from the work done by the Christian missions. particularly 
in the educational field (the pioneers were the Basle mission in 
1827 and the Wesleyan Methodists in 1835), roads, hospitals, 
schools. etc., could hardly be provided because there was no real 
means of raising money to pay for them. The people could not be 
taxed directly, since they were not British subjects, and an attempt 
at  levying taxes through the co-operation of the indigenous au- 
thorities proved unsuccessful. Effective customs duties could not 
be imposed until the British controlled all the coastal forts and, 
though they purchased the Danish forts in 18j0, the Dutch still 
retained theirs, interspersed with those in British hands. 

In these circumstances the British government once again de- 
cided that responsibility on the Gold Coast was unrewarding and in 
1865, as a preliminary to their eventual abandonment, the British 
settlements there were again subordinated to Sierra Leone. This 
policy led to increased trouble with the Fantis, who found the Brit- 
ish officials hostile to the arrangements they were making for their 
own government. At length in 1872 the British acquired the Dutch 
forts, but difficulties connected with the transfer of Elmina led to 
another Ashanti invasion of the coastal states. 

The British government now determined to take matters in hand. 
In  1874 Sir Garnet Wolseley led a punitive expedition into Ashanti, 
and Kumasi. the capital, was destroyed. The result was the treaty 
of Fomena. in which the Ashantis promised to pay an indemnity 
and to refrain from invading British protected territory. In the 
same year the territory under British protection as a result of the 
bonds was declared to be a British colony and given an administra- 
tion independent of Sierra Leone. This decision was to give rise 
to difficulties. The boundaries of the colony were not defined, and 
its inhabitants protested that their relations with Britain ought still 
to be governed by the bonds. 

The Ashantis did not accept the dictated Fomena treaty as a 
permanent settlement and remained a threat to the coastlands. 
After prolonged negotiations, the British sent an ultimatum to 
Kumasi in 189j  charging Ashanti with failure to keep the treaty. 
The ultimatum was followed by a further military expedition. the 
enforced dissolution of the Xshanti union and the declaration of a 
British protectorate over the country. The need to preserve the 
commercial hinterland of Ashanti from occupation by the advanc- 
ing French and Germans, and also to combat the activities of the 
notorious slave raider Samori, led during 1896-99 to the further 
extension of British influence to the north of Ashanti. 

In 1901 orders in council defined the boundaries of the Gold 
Coast Colony, Xshanti and the Korthern Territories. and declared 
the first to be a British colony by settlement, the second a British 
colony by conquest and the third a British protectorate. In  1914 
Brit~sh and French colonial troops occupied the German colony of 
Togoland and in 1922 the western portion of this territory was en- 
trusted by the League of Nations to the United Kingdom as a class 
B mandate. In Dec. 1946 Togoland was placed under GN trus- 
teeship and in Dec. 19j6 it was integrated ni th  the Gold Coast 
which. on March 6, 1957, became an independent state within the 
common\\ealth and changed its name to Ghana. 

Cons t i tu t iona l  Development.- The constitutional develop- 
ment of the Gold Coast as a British colony may be said to have be- 
gun in 18 50 when executive and legislative councils were instituted 
for the British settlements. In 1853 a supreme court mas set up for 
the settlements. Until 1874, when the legislative council was em- 
powered to legislate for the newly proclaimed colony, the British 
authorities did not concern themselves with the administration of 
Africans outside the settlements, though in the territories under 
British protecti~n since 1844 British justice mas administered by 
the judicial assessor, usually sitting with a panel of chiefs. The 
legislative council contained a majority of oficials and a number 
of unofficial members appointed by the governor. The first African 
unofficial member was appointed in 1888. Even after 1874 rela- 
tions with the native chiefs remained ill-defined. though the central 
government instituted a system of direct rule through district offi- 
cers and in 1895 a beginning mas made nith municipal government 



GOLD COAST 
for the larger towns-Accra (after 1877 the capital), Cape Coast 
and Sekondi. 

When British governments were set up for Ashanti and the 
Northern Territories, they were separate from that of the Colony. 
The new provinces were administered by commissioners respon- 
sible to the governor of the Gold Coast, but the competence of the 
legislative council a t  Accra remained limited to the Colony. The 
governor was the sole legislator for Ashanti until 1946 and for 
the Northern Territories until 19j1, though he commonly applied 
to these territories laws passed for the Colony by its legislative 
council. However, in 1934 and 193 j respectively the competence 
of the executive council and of the supreme court a t  Accra was ex- 
tended to Ashanti and the Northern Territories. 

In  1925 three provincial councils of chiefs were instituted for 
the Colony, each electing two members of the central legislative 
council. Three members directly elected by the coastal munici- 
palities were also added to the council, though the official majority 
was retained. In subsequent years efforts were made to introduce 
tke principles of indirect rule through traditional native authorities 
into the Colony. Ashanti and the Northern Territories. In the 
Colony a joint provincial council developed out of the three smaller 
ones. and in 1935 the restoration of the Ashanti confederacy per- 
mitted the establishment of a similar council of chiefs for Ashanti. 
A council for the Xorthern Territories was instituted in 1946. 
In 19j6 both Ashanti and the Northern Territories petitioned for 
independence. 

In 1946 the legislative council was enlarged to include a ma- 
jority of African elected members. including representatives from 
Ashanti. But the executive council, which since 1942 had included 
two nominated unofficial African members, remained responsible 
to the governor and not to the legislature. I t  soon became ap- 
parent that this system of representative government was inade- 
quate to meet the political aspirations of a country in which the 
processes of social and economic change had been greatly accel- 
erated by the effects of World War 11. Elements in the European- 
educated urban communities, led by members of the professional 
classes, were not satisfied by the increased representation (prin- 
cipally of the traditional native authorities) accorded by the 1946 
constitution, and pressed for complete self-government in which 
the executive would be responsible to a legislature wholly elected 
on a democratic franchise. 

The organization of active political groups in defense of African 
interests dates in the Colony from 1897 if not earlier. But such 
groups had been mainly organized for specific and largely tem- 
porary ends, and in general their continued existence had been 
impeded by differences between the traditional rulers and the 
European-educated professional classes about ultimate political 
objectives. However, in 1947 the United Gold Coast convention 
(U.G.C.C.). led by J. B. Danquah, a barrister member of the 
legislative council, \\.as founded with the object of securing com- 
plete self-government for the Gold Coast at the earliest oppor- 
tunity. In 1948 there were riots in Accra and other towns; in 
ahich ex-servicemen and unemployed were principally involved, 
and the leaders of the U.G.C.C. were removed for a time to the 
Northern Territories. The subsequent commission of inquiry 
(Watson commission) recommended. among other things, further 
political advances for the colony. During 1949 an all-African 
committee. under the chairmanship of Henley Coussey, was ap- 
pointed to draft a new constitution on the lines indicated in the 
Watson report. 

The 1951 Constitution.- The Coussey recommendations 
formed the basis for a new constitution which became law in 1951. 
The legislative council was replaced by an assembly of 84 mem- 
bers. Seventy-five elected members represented the whole of the 
colony, including the Northern Territories: five of these members 
were directly elected by adult suffrage in urban constituencies and 
the remainder by various forms of indirect election in the rural 
areas. In addition there were six representatives of European 
economic interests and three nominated officials. The latter, to- 
gether with eight members of the assembly elected by the assembly 
on the nomination of the governor and removable by it, formed 
the executive council, each member of which was responsible to 

the assembly for a group of administrative departments. One of 
the elected members Lias "leader of government business" in the 
assembly. The old system of local government through a com- 
bination of administrative officers and traditional native authod- 
ties was to give way to a system of elected councils on the British 
model. 

But for the presence of the three irremovable officials (who 
controlled defense and external affairs, finance and justice), and 
reserve polzers retained by the governor to veto legislation and, 
in emergency, to legislate without the assembly. the new executive 
council represented an appreciable step tonard the nationalist 
goal of a responsible ministry. I t  was accepted as a reasonable 
step by all the political leaders except an element in the U.G.C.C, 
led by Kwame Nkrumah, the party's organizing secretary. This 
element seceded and formed a new party, the Convention People's 
party jC P P.) ,  which denounced the new constitution as bogus 
and during 19 j o  tried to enforce its demand for full self-govern- 
ment by a campaign of "positive act~on." which resulted in the 
arrest and imprisonment of its principal leaders. However. a t  the 
general election in Feb. 1gj1  the C P.P. won a decisive victory; 
Nkrumah and his colleagues were released and became the leading 
members of the new executive council. In 19j2 Nkrumah became 
the first prime minister of the Gold Coast. 

T h e  1954 Constitution.- The C.P.P. policy was to achieve 
full self-government as quickly as possible by constitutional means 
As a further step toward this end, Nkrumah's government secured 
a new constitution in 1954. The Europeans disappeared from the 
assembly and the executive council, and the latter became a cabi- 
net of African ministers responsible to an assembly of 104 members 
-all directly elected by nationmide single member constituencies 
-for all matters except defense. external affairs and control of 
the judiciary and civil service, which were entrusted to the gover- 
nor or to special commissions. The governor's reserve poaers  
were retained, but it should be noted that they were never used 
during 19 j  I-j7. As the C.P.P won 7 1  seats in the assembly at  
the 1954 general election, the Nkrumah government was free to 
proceed with its plans for complete independence of British con- 
trol. In the 19jos, however, a new opposition party, the National 
Liberation movement, emerged demanding a federal form of 
government to offset what it believed to be an undue growth of 
the power of the central government to the detriment of local 
interests and the traditional authorities. particularly in Ashanti 
and the Northern Territories. Thus. when the Gold Coast govern- 
ment issued a proposed constitution in May 19j6 the British 
government replied that a resolution calling for full independence 
passed by the Gold Coast assembly would only be acceptable if 
supported by public opinion in an election. 

I n  the general election of July 1956 the C.P P. obtained an over- 
all majority which cleared the way for attainment of full independ- 
ence. This was achieved on March 6, 1957, when the Gold Coast 
with British Togoland (which had been combined with it  in 1956) 
became an independent state within the commonwealth and 
changed its name to Ghana. On July 1,1960, it became the Repub- 
lic of Ghana. 

POPULATION 

The population of the country according to the 1948 census was 
4,118,450, divided as shown below; and was 6,690,730 a t  the 1960 
census. 

The chief towns (mun. pop. 1960 census) are Accra (388,231), 
Kumasi (220,922) and Sekondi-Takoradi (120,793). 

N a t i v e  Peoples.-The native peoples are all of Segro stock. 
The greater part of the inhabitants of the coast regions and Ashanti 
belong to the Akan family, which can be divided today linguisti- 
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cally into two main and closely related groups, the Fanti and the 
Twi. Twi is the language of Ashanti and of the Akan nations 
such as the Denkera. Akim and Akmapim. Fanti is spoken by the 
inhabitants of the coastal zone from Sekondi to Winneba. East of 
the Pra there are a number of peoples, such as the Nzima, Ahanta 
and Evalue, who speak languages related to T n i  and Fanti. The 
Accra plains are inhabited by peoples speaking variants of Ga, the 
Ga themselves to the west and the Adangme to the east. East of 
the Volta are found the \vesternmost elements of the E T T ~ S  who 
inhabit most of Togoland and Dahomey. 

All these peoples seem to be comparatively recent arrivals in 
the country. The Akan immigration from the northwest was a 
long process which began about the 12th century and was virtually 
complete by about 1600. The Ga-Adangme came from Nigeria 
about the beginning of the 16th centurv. and the Ewes arrived. - - 
also from the east. during the 17th century. 

Although tradition presents these movements as mass migra- 
tions, it seems more probable that they were really movements 
of comparatively small numbers mho imposed their rule, and ulti- 
mately their language and much of their culture, on other Negro 
peoples already living in the country. 

The majority of the inhabitants of the Northern region belong 
either to the great Moshi-Dagomba group of Voltaic peoples or to 
the Gonja, who seem to have some affinity with the Akan. 

s o c i a  Conditions.-The mode of life-of the Gold Coast peo- 
ples before the coming of Europeans was primarily subsistence 
agriculture. h'orth of the forest cattle were kept, while the coastal 
peoples engaged in fishing. Alluvial gold and iron were mined and 
worked; goldsmiths, potters and ~voodcarvers produced work of 
considerable merit. Gold and kola nuts were exported from the 
forest to the markets of the western Sudan and there exchanged 
for manufactures brought from across the Sahara. 

The rapid economic development which took place in the 20th 
century involved the increasing replacement of a system of self- 
sufficient tribal communities by a nation of individual wage earners 
and peasant farmers producing cash crops for the ~vorld economy. 
The value of land rose greatly, especially as a result of the ex- 
tension of cocoa farming, and it tended to be treated as alienable 
private property rather than as tribal land. The decline of sub- 
sistence farming and the great increase of trade led to the growth 
of large urban communities of a kind which traditional tribal 
society could hardly encompass. and where in consequence prob- 
lems of social morality and organization became complex and 
serious. 

Religion.-The majority of the people are animists, though 
there is a general belief in a supreme deity. The leading Christian 
communities are Methodist. Presbyterian and Roman Catholic, 
and there is a substantial Moslem element. 

Education.--With the increase of wealth and urbanization, 
the demand for social amenities and education in particular, on 
the European model, grew enormously. European education was 
pioneered by the missionary societies, but after 1882 government 
grants were made to schools achieving recognized standards. Later 
native authorities also sponsored schools. Increasingly the tend- 
ency was for the central government to pay more and more of the 
cost of recognized schools and also to sponsor schools directly. 
The University College was instituted in 1948 and in 1951 a college 
of technology was opened a t  Kumasi. In  19jo there were 204.2 53 
children in the 1.9j2 primary schools recognized by the govern- 
ment and 2,776 pupils in 12 recognized secondary schools. The 
provision of schools by the recognized education authoiities was 
lagging behind the demand for them, and it was estimated that 
there were about 6j,ooo children attending about 1,joo unrecog- 
nized primary schools. In  19 j 2  the Skruinah administration in- 
troduced free primary education. 

ECONOMICS 

Economic Development.-Before 1874 European commercial 
relations with the Gold Coast were confined to the coast. There 
was no penetration or development of the interior. The staple 
exports of the country, principally gold and slaves. were brought 
to the European forts by African merchants and there exchanged 

for European commodities, principally cloth. hardware, trinkets, 
spirits, arms and ammunition. Trade did not develop during the 
first three-quarters of the 19th century; Europeans ceased to pur- 
chase slaves, the alluvial gold deposits worked by the natives be- 
gan to be exhausted, svhile the Ashanti wars created a situation 
of chronic unrest. In 1840 imports through the British settlements 
were £423,000 and exports £325,000; the figures for 1878 were 
£394,000 and £393,000 respectively. 

The extension of British administration after 1874 brought the 
peace and order essential for the development of the interior and 
also offered inducements for the investment of European capital. 
The consequent expansion of external trade may best be illustrated 
in the following table : 

Value  of Products Imported and Exported by Sea, 1900-50 
(In thousands of pounds) 

Exports 
Year / Imports - 

Total 1 Cocoa 1 Minerals 

By far the greater part of this commercial expansion resulted 
from the exploitation of cash crops by African peasant farmers. 
The role of European enterprise and capital was to provide facili- 
ties for the purchase of native-grown crops, to distribute the manu- 
factures imported in exchange, to exploit the mineral resources of 
the country and to provide the transport facilities essential for 
the expansion of trade and production. 

The first cash crop exported on a large scale was rubber col- 
lected by the natives from wild rubber trees. In 1900 exports of 
rubber were worth £328,000 and accounted for 39% by value of 
all exports. Overcropping and the competition of rubber of better 
quality from plantations in Malaya and elsewhere led to the decline 
of the trade. 

After 1911 cocoa became the most valuable single export from 
the Gold Coast and, indeed, the mainstay of the country's econ- 
omy. The crop was introduced from Fernando Po in 1879 and 
first cultivated in the eastern part of the colony. Cultivation of 
cocoa on farms of less than five acres spread rapidly throughout 
the forest zone of the colony and into Ashanti. Cocoa was first 
exported in 1891 and by 1913 annual exports of the crop were 
averaging 50,000 tons and 50% by value of the country's total 
exports. The peak production period mas 1934-37 when annual 
exports averaged 287.000 tons. In 1954 214,152 tons of cocoa 
were exported worth £84,j99.000 (74.7% of the total value of 
exports). 

After 1930 the cocoa trees suffered increasingly from swollen- 
shoot disease, particularly in the areas where cocoa had been 
longest cultivated. The only proved treatment is to cut out the 
diseased trees and to plant anew. Since a diseased tree will con- 
tinue to bear fruit for several years, the enforcement of a policy 
of systematic cutting-out proved unpopular with cocoa farmers 
despite the payment by the government of compensation and re- 
planting grants. A large-scale cutting-out campaign was begun 
in 1945 and, by 1951, I .43I , j j3  ac. of cocoa had been surveyed 
and 11.8j6.802 trees cut out on j1,668 infected acres, but in the 
worst-affected districts the disease was still not under control. 
However, the high prices paid for cocoa in the postwar years kept 
thc industry buoyant and encouraged a great extension of cocoa 
farming in Ashanti, where swollen-shoot had slight effect. 

Though Ghana produces more cocoa than any other country 
in the world, the quality of the crop is pot as consistently high 
as that grown elsewhere under plantation conditions. In 1947 the 
purchase of all cocoa for export was entrusted to a statutory 
marketing board, ~vhich, besides shielding the peasant producer 
from extreme fluctuations of the world price for cocoa, operated 
grading schemes and financed research to improve the quality of 
the crop. 

The most important nonmineral export after cocoa is hardwood 



timber, chiefly mahogany, from the forest zone. Both Africans 
and Europeans engaged in the timber export trade. 

The first mineral to be exploited by European enterprise in the 
Gold Coast was gold. Gold-mining concessions in the western 
part of the colony were taken up by European companies after 
1877, but the industry did not prosper until after 1902, mhen the 
mining areas could be linked to the coast by rail. In  1908 exports 
of gold were worth £ 1,152,000 (49.5% by value of all exports). 
Exports in 1954 were 787,900 fine ounces, worth £9,822,000 (8.7% 
of all exports). The principal mines are at Tarkwa in the Colony 
and at  Bibiani and Obuasi in western Ashanti. Mining of manga- 
nese ore at  Nsuta, near Tarkwa, was begun during UTorld War I. 
Bauxite mining began during World War 11. 

I n  1954, 2,126,000 carats of diamonds worth £4,273,000 were 
exported; approximately half came from African diggers working 
on their own account. 

The chief commodities imported in 1954 were cotton piece goods, 
motor vehicles and parts and oils and petroleum products. 

There was little industry in the early 1950s though the govern- 
ment-sponsored Industrial Development corporation (set up in 
1945), besides undertaking some manufactures itself, provided 
finance for the establishment of secondary industries. I t  also en- 
couraged handicrafts which the import of European manufactures 
tended to destroy. 

Transport.-The development of mechanized mining and of 
the cocoa and timber industries would have been impossible tlith- 
out the provision of modern transport facilities. Two main rail- 
ways run from the coast to Kumasi, from Sekondi via Tarkwa 
(170 mi., completed 1903), and from Accra (189 mi.. completed 
1923). A 99-mi. branch of the Sekondi line eastward through the 
centre of the Colony (opened 1927) was in 1956 extended to meet 
the Accra line 20 mi. from Accra, thus affording a direct link from 
Sekondi to Accra (189 mi.). The railways are of 3 ft. 6 in. gauge 
and are state owned and operated; 624 route miles were open to 
traffic in 1956. 

After about 1930, road transport played an increasingly impor- 
tant role in the economic life of the country. In  1954 the central 
government maintained 3,633 mi. of trunk roads. 

Port facilities tended to lag behind the development of internal 
transport. Until 1928 all goods entering or leaving the country by 
sea were handled by surfboats over open beaches, but in that year 
an artificial harbour at  Takoradi was opened to traffic. 

After extensions niade in 1949-55, the harbour had five deep- 
water berths for general cargo and four for mineral traffic, plus 
moorings for a further eight ships. Construction of a second arti- 
ficial harbour at  Tema, to serve the eastern part of the Colony, was 
begun in 1955 and was expected to lead to the elimination of the 
surviving surf-ports a t  Accra, Cape Coast and Winneba. 

Accra airport was one of the termini for the London-\Vest Africa 
service of the British Overseas Airways corporation and a calling 
point for U.S., French and Portuguese services. 

Finance.-The provision of schools, medical services, railways, 
roads, water and electricity supplies, etc., was largely. financed by 
the government out of the great increases in revenue available to 
it  after 1900. 

I n  1902 revenue was £492,000 (77.8% from customs duties) 
and expenditure was £523,000 (1.75% going to education). 
By 1926-27 the figures were revenue, £4,365,000 (55.1% cus- 
toms) ; expenditure, £4,328,000 (4.67, on education). The figures 
for 1954-55 were revenue £80,566,000 (79% from customs, espe- 
cially export duty on cocoa; 10% from direct taxation, income tax 
having been introduced in 1944) ; expenditure £79,860,000 (6% 
on education, about 10% on all social services). 
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Gold Coast (1932) ; M .  Wight, The  Gold Coast Legislative Council 
(1947) ; F.  M. Bourret, The  Gold Coast, a Survey . . . 1919-51, 2nd 
ed. (1952) ; W. E. F. Ward, A History o f  the Gold Coast (1949) ; M .  
Manoukian, Akan and Ga-Adangme Peoples of the Gold Coast (1950), 
Tribes of the Northern Territories o f  the Gold C o a ~ t  (1952) ; Survey 
Department, Atlas of the Gold Coast (1949) ; Annual Colonial Report 
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Transition (1955) ; Kwame Nkrumah, Ghana (1957). (J. D. F.) 

GOLDCREST or GOLDEN-CRESTED KINGLET is the type of a 

;OLDEN BULL 
small family Regulidae, related to old world warblers. The  gold- 
crest (Regulus regulus) is the smallest of British birds, i ts whole 
length being about 34 in., and its weight some 5 grams. Generally 
of an olive-green colour, the top of its head is bright yellow, deep- 
ening into orange, and bounded on either side by  a black line. 
The wing coverts are dull black with a whitish bar. The cock has 
a pleasant but weak song, which has been compared to the 
squeaking of young mice. The nest is of moss, wool and spiders' 
webs, lined with feathers, and usually built under and near the 
end of the branch of a yew, fir or cedar, supported by  the inter- 
weaving of two or three twigs. The six to ten eggs are dull white, 
sometimes freckled with reddish-brown. The species lives most of 
the year in family parties often in company with titmice. It 
breeds over most of Europe, well to the north, south to the Pyre- 
nees, Italy, Asia Minor and Syria, with local races in the British 
Isles (R. r.  anglorum), the Azores, the western Canaries, on Cor- 
sica and Sardinia, and others in the Caucasus and Asia. The  
rather similar diminutive golden-crowned kinglet, olive-green with 
a black-bordered yellow crown (R. satrapa), breeds from Alaska 
and southern Canada to the northern states, south in higher moun- 
tains to North Carolina, New Mexico and California. The ruby- 
crowned kinglet (R. calendula), with a tiny bright-red crown 
patch in the male and a beautiful little song, breeds in Alaska and 
Canada south in the western mountains to Arizona and Lower 
California. The firecrest (R. ingnicapillus), of temperate Europe 
and North Africa to Asia Minor, has a similar red patch, bordered 
with black. (G. F. SS.) 

GOLDEN BULL, the general designation of any charter 
decorated with a golden seal or bulla. The name, however, has 
become practically restricted to a few documents of unusual 
political importance, the golden bull of the empire, the golden 
bull of Brabant, the golden bull of Hungary, and the golden bull 
of Milan-and of these the first is undoubtedly the golden bull 
par excellence. The main object of the golden bull was to pro- 
vide a set of rules for the election of the German kings, or 
kings of the Romans, as they are called in this document. Since 
the informal establishment of the electoral college about a cen- 
tury before (see ELECTORS), various disputes had taken place 
about the right of certain princes to vote a t  the elections, these 
and other difficulties having arisen owing to the absence of any 
authoritative ruling. Under these circumstances the emperor 
Charles IV determined by an authoritative pronouncement to  
make such uncertainty impossible in the future, and a t  the same 
time to add to his own power and prestige, especially in his capac- 
ity as king of Bohemia. In  its first form the bull was promulgated 
a t  the diet of Nuremberg on Jan. 10, 1356, but i t  was not accepted 
by the princes until some modifications had been introduced, and 
in its final form i t  was issued a t  the diet of Metz on Dec. 25 
following. 

The text of the golden bull consists of a prologue and of 31 
chapters. The early chapters are mainly concerned with details 
of the elaborate ceremonies which are to be observed on the 
occasion of an election. The number of electors is fixed a t  seven, 
the  duke of Saxe-Wittenberg, not the duke of Saxe-Lauenburg, 
receiving the Saxon vote, and the count palatine, not the duke 
of Bavaria, obtaining the vote of the Wittelsbachs. The electors 
were arranged in order of precedence thus: the archbishops of 
Mainz, of Trier and of Cologne, the king of Bohemia, the count 
palatine of the Rhine, the duke of Saxony and the margrave of 
Brandenburg. The work of summoning the electors and of pre- 
siding over their deliberations fell to the archbishop of Mainz, 
but if he failed to discharge this duty the electors were to assem- 
ble without summons within three months of the death of a king. 
Elections were to be held at  Frankfort; they were to be decided 
by a majority of votes, and the subsequent coronation a t  Aix-la- 
Chapelle was to be performed by the archbishop of Cologne. Dur- 
ing a vacancy in the empire the work of administering the greater 
part of Germany was entrusted to the count palatine of the Rhine, 
the duke of Saxony being responsible, however, for the govern- 
ment of Saxony, or rather for the districts ubi Saxonica jura 
servantur. The chief result of the bull was to add greatly to  the 
power of the electors. To these princes were given sovereign rights 
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in their dominions, which were declared indivisible and were to 
pass according to the rule of primogeniture. Except in  extreme 
cases, there was to be no appeal from the sentences of their tri- 
bunals, and they were confirmed in the right of coining money, of 
taking tolls, and in other privileges, while conspirators against 
their lives were to suffer the penalties of treason. One clause gave 
special rights and immunities to the king of Bohemia, who, it must 
be remembered, at this time was Charles himself, and others en- 
joined the observance of the public peace. Provision was made 
for an annual meeting of the electors, to be held at  Metz four 
weeks after Easter. This arrangement, however, was not carried 
out, although the electors met occasionally. Another clause for- 
bade the cities to receive Pfahlbiirger, i.e., forbade them to take 
men dwelling outside their walls under their protection. I t  may 
be noted that there is no admission whatever that the election of 
a king needs confirmation from the pope. 

GOLDEN CLUB (Orontium aquaticum), a North American 
aquatic plant of the arum family (Araceae), found in shallow 
ponds and less frequently in swamps from Massachusetts to 
Florida, chiefly near the coast. I t  is a somewhat fleshy perennial, 
with thick oblong, ascending, or floating leaves, five to ten inches 
long, and bearing in early spring a narrow but dense cluster (spike) 
of small bright yellow flowers, terminating a flattened stalk, six 
inches to  two feet long, which rises above the water. This hand- 
some aroid, the only species of the genus, is sometimes transplanted 
in water gardens. See ARACEAE. 

GOLDENEYE, a diving duck (Bucephala or Glaucionetta), 
breeding in far northern regions, from where it migrates south in 
winter. I t  nests in hollow trees and in burrows along banks of 
inland water. The adult male is mainly black above, with a round, 
white eye patch and white scapulars; the lower parts are white, 
the legs orange; in the female, dark brown replaces black. An 
elaborate courtship during which the drake may dive and bob up 
just in front of the female, occurs in the early spring. They are 
known also as whistlers, from their swift whistling flight. 

The European goldeneye (B. clangula clangula) breeds across 
the northern half of Europe and Asia to  the limit of trees. the 
American goldeneye (B. c. americana) in Canada and the plains 
border states and the Barrow's goldeneye (B. islandica), which has 
a crescent-shaped instead of a round white spot in front of the 
eye, in the mountains from Alaska to Colorado, and in Labrador, 
Greenland and Iceland. They winter south to the Mediterranean 
and Burma, South Carolina and California, rarely to the Gulf of 
Mexico. (G. F. Ss.; X.) 

GOLDEN FLEECE, in Greek mythology, the fleece of the 
ram on which Phrixus and Helle escaped. (See ARGONAUTS.) For 
the knighthood of the Golden Fleece see KNIGHTHOOD AND CHIV- 
ALRY: Orders of Knighthood. 

GOLDEN GATE, THE, a strait in California, U S . ,  connect- 
ing San Francisco bay with the Pacific ocean, and separating San 
Francisco from Marin county. The Gate is about three miles long 
and from one to two miles wide. I t s  channel is more than 300 ft. 
deep. I n  an earlier geologic period, the strait was the lower end 
of a river which poured fresh water into the Pacific, but subsid- 
ence of land in the region and a rise in the ocean level brought 
invasion by sea water and the formation of the present magnificent 
bay. The Gate may have been seen by Sir Francis Drake in 
1579, but the effective discovery was made by Spanish explorers 
( I  769-7 5). The name apparently originated with John C. Frt-mont 
and became popular during the gold rush period. 

Although the strait is the ocean gateway to San Francisco and 
its harbour, it constituted a barrier to land travel in the area un- 
til the construction (1933-37) of the famous Golden Gate bridge 
a t  a cost of $3j,oo0.000. A suspension bridge, with a central 
span of 4,200 ft. and towers that rise 746 ft .  above the water, 
it was built by Joseph B. Strauss for a special bridge district 
consisting of six counties; it was financed by bonds secured by 
revenues from tolls and also by the general taxing powers of the 
district. The opening of the Golden Gate bridge on May 27, 1937, 
came only six and a half months after the opening of the San 
Francisco-Oakland Bay bridge. The latter, built by the state with 
federal aid at  a cost of $ ~ ~ , O O O . O O O ,  consists of two suspension 

bridges over the west channel, a tunnel through Yerba Buena Is- 
land and a cantilever span over the east channel. Double-decked, 
it is over four miles long (over eight miles long counting ap- 
proaches). In  1939 San Francisco celebrated these great achieve- 
ments in bridge building at  its Golden Gate exposition on Treasure 
Island. (D. E. F.)  

GOLDEN GLOW, a double-flowered cultivated variety 
(Rudbeckia laciniata hortensis) of a tall coneflower, native to  
North America, widely grown in the United States, Canada and 
England as an ornamental plant. I t  is a showy summer bloomer, 
usually four feet to seven feet high, with smooth, much-branched 
stems, more or less divided leaves and numerous flowering heads 
2& to 3; in. across, crowded with brilliant golden-yellow much- 
doubled ray flowers. 

Originally derived from a weedy herb common from Quebec to 
Florida and westward, the cultivated golden glow has become ubiq- 
uitous in the garden. I t  has propensity to spread. T o  gardeners 
the plant is a coarse, invasive perennial. (N. TR.) 

GOLDEN HORDE, a body of Tatars who in the middle of 
the 13th century overran a great portion of eastern fiurope and 
founded in Russia the Tatar khanate, known as the empire of the 
Golden Horde or Western Kipchaks. They invaded Europe about 
1237 under the leadership of Batu Khan, a grandson of Genghis 
Khan, passed over Russia with slaughter and destruction, and pene- 
trated into Silesia, Poland and Hungary, finally defeating Henry 11, 
duke of Silesia, a t  Liegnitz in the battle known as the Wahlstatt on 
April 9, 1241. So costly was this victory, however, that Batu, 
finding he could not reduce Neustadt, retraced his steps and estab- 
lished himself in his magnificent tent (whence the name "golden") 
on the Volga. The new settlement was known as Sir Orda ("Golden 
Camp," whence "Golden Horde"). Rapidly the powers of Batu 
extended over the Russian princes, and so long as the khanate re- 
mained in the direct descent from Batu nothing occurred to check 
the growth of the empire. But the death of Janibeg, in 13 57, threw 
everything into confusion until in 1378 Toktamish of the Eastern 
Kipchaks ousted all rivals. For a short time the glory of the 
Golden Horde was renewed, but it was finally crushed by Timur in 
1395. See MONGOLS. 

GOLDEN MOLE, a burrowing molelike animal. species of 
which belong to the south African family Chrysochloridae, order 
Insectivora (9.v.). They are named from the bright metallic 
bronze to violet lustre of their fur. Although resembling true 
moles (9.v.) in habits and, to some extent, in appearance, they 
dig by means of enormous claws on the two middle digits of the 
forelimbs. an adaptation to the hard soil. 

GOLDEN-RAIN TREE, a Chinese tree, Koelreuteria panic- 
ulata, uidely grown as an ornamental. I t  has leaves with 7-15 
leaflets that are arranged alternately or in pairs along a central 
stalk and are toothed, lobed or divided into smaller leaflets. The 
yellow summer-blooming flowers, borne in clusters terminating the 
branches, produce three-angled, inflated, papery capsules about 
two inches long, containing three to six round, brown to black 
seeds. 

The tree, which grows to 40 ft .  tall and attains a trunkdiameter 
of 2 ft., is easily raised from seed. I t  does well in ordinary soil, 
prefers full sun and is hardy as far north as northern Illinois. 
In some areas it  is called "pride-of-India," a name properly be- 
longing to AVlelia azedarach, the Chinaberry or China-tree. The 
golden-rain tree is a member of the soapberry family (Sapinda- 
ceae) . (J.  W. TT.) 

GOLDENROD, the popular name for plants of the botanical 
genus Solidago, of the family Compositae (q.v.), comprising about 
120 species, natives chiefly of North America, a few, however, oc- 
curring in the old ~ o r l d  and in South America. They are erect 
perennial herbs. mostly from two to eight feet high, often un- 
branched or slightly branched, ui th  undivided, toothed or entire, 
sessile or almost sessile leaves and very numerous small heads of 
brilliant yellow (rarely white) flowers arranged in conspicuous ter- 
minal or axillary clusters. Hybridization between closely related 
species occurs freely in nature, making species identification diffi- 
cult. 

The European goldenrod (S. virgazrrea), the only British spe- 
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cies, bearing a long cluster of showy flower heads, is found in American Anthropologist, vol. 43, no. 2, pp. 252-253 (April-June, 1941). 

woods and thickets. I t  is one of the best garden plants of the (W. D. WA.) 
genus, many other species of which are cultivated for ~ r m n e n t ,  GOLD FERN, a handsome American fern (Pityrogramma 
especially S .  canadensis, S .  cutleri and the seaside goldenrod, triangularis), native to the Pacific coast region from Alaska to  
S. sempervirens. The goldenrods are characteristic plants in east- Lower California, so called because the leaves (fronds) are coated 
ern North America, where about 60 species occur. They are f ~ u n d  beneath with a bright orange-coloured powder. The  dark-brown, 
almost everywhere-in woodlands, swamps, on mountains, in fields glossy leafstalks (stipes), 6 in. to 12 in. high, rise from the root- 
and along roadsides. stock in tufts, and bear triangular-shaped, somewhat leathery 

With tlie asters, whose bright colours they complement, the leaves, three to four inches long and broad, more or less deeply cut 
goldenrods form one of the chief floral glories of autumn from the into rounded lobes. A tropical American species, P. calomelanos, 
Great Plains eastward to the Atlantic. While numerous handsome popular in greenhouse cultivation, with golden-yellow powder on 
species occur in the Rocky mountain region and on the Pacific the undersurface of the fronds, is also called gold fern. 
coast, they are less abundant and cons~icuous than in the eastern GOLDFIELD, a mining ghost town in the desert in south- 
states. Among the best-known eastern species are the early golden- western Kevada, US. ,  is the seat of Esmeralda county. Rich gold 
rod ( S .  juncea), the late goldenrod ( S .  gigantea), the tall goldenrod ore was discovered there in 1902 and the ensuing rush resulted in 
( S .  altissima), the Canada goldenrod ( S .  canadensis). the dwarf a city with an estimated population of 40,000. The  mining boom 
goldenrod ( S .  nemoralis), the wreath goldenrod (S. caesia), the lasted from 1903 to 1918, although the production of the mines 
pale goldenrod or silverrod ( S .  bicolor), the sweet goldenrod ( S .  started dropping off a t  the end of 1910, when production of ore 
odora) and the showy goldenrod ( S .  speciosa). Among the v7est- reached an all-time high valued a t  more than $1 1,000,000. The  
ern species are S .  occidentalis, found from the Rocky mountains mines were the scene of a bitter labour struggle in  1907 and 1908, 
westward: S .  californica, the oreja de liebre ("rabbit's ear") of the with federal troops being sent to the area. 
Spanish Californians; and the coast goldenrod ( S .  spathulata) of After 1918, Goldfield's population decreased rapidly to less than 
central Californian shores. The copious pollen of most species is 200. The 200-room Goldfield hotel was closed, although i t  was 
responsible for many cases of hay fever. (N.  TR.) reopened briefly during World War I1 to accommodate the service- 

GOLDEN ROSE, an ornament made of wrought gold and men stationed a t  nearby Tonopah air force station. I n  the second 
set with gems, generally sapphires, which is blessed by the pope half of the 20th century tourists kept the few people still living 
on the fourth Sunday in Lent and sent, as one of the highest in Goldfield in business. (D. W. Ds.) 
honours he can confer, to some distinguished individual, ecclesi- GOLDFINCH, Carduelis carduelis, a and beau- 
astical body or religious community or. failing a worthy recipient, tiful bird found over the greater part of Europe and north Africa, 
ke t in the Vatican. Many of these historical examples of the and eastwards to  Persia and Turkistan. ~t is a favourite cage- f go dsmith's art,  being of great value, have been melted down; of bird. As a songster it  is surpassed by other species, but its docility 
the few remaining, one of the 14th century, sent to the bisho~rlc and attachment to its master or mistress make u p  for  any defect 
of Base1 by Clement V, is in the Mu5i.e de Cluny. and another, in its vocal powers. Less than 5 in. long, i t  has a bright-red face, 
one of the 17th century, bestowed by Alexander VII on his na- bordered white, with nape, tail, and wings black, with broad yel- 
tive city, Siena, is in the Museo dell'opera della metropolitans di low wing-band. Though goldfinches may be observed i n  the cold- 
Siena. The origin of the custom is obscure, the first reliable ac- est weather, most leave Britain in autumn, returning in spring, 
counts dating from the 11th century. Of more symbolic than and resorting to gardens and orchards to  breed. T h e  nest is beau- 
material significance, the rose was usually sent, like the papal cap tifully neat, generally well hidden by the leafy bough on which i t  
and sword, for political as well as religious reasons, together with is built. When the broods leave the nest they frequent pastures, 
an explanatory letter. Three were sent to Henry VIII of England, commons, heaths and downs in flocks. The goldfinch is very fond 
the first in 1510 by Julius I1 seeking support against Louis XI1 of the seeds of thistles and other weeds. I t  has been introduced 
of France. In  1684 one was sent to the wife of John Sobieski, who into New Zealand, where it  has firmly established itself (see 
aided Vienna against the Turks. Princess Charlotte of Nassau, Thomson, Naturalisation of Animals and Plants i n  New Zealand). 
who became grand duchess of Luxembourg in 1919, was accorded The American goldfinch (Spinus tristis) breeds from southern 
the golden rose in 1956. Canada to northern parts of the gulf states and California. I t  has 

See Sir C. Young, Ornaments and Gifts Consecrated by the Roman a yellow body with black wings and tail, a black cap, undulating 
Pontiffs (1864). flight, and a plaintive call. I t  is duller, more brownish and green- 

GOLDENWEISER, ALEXANDER ('880-1940), U.S. ish, in winter. The Arkansas goldfinch (S. psaltria) of the Rock- 
anthropologist %,hose interests embraced a broad spectrum of ~ ~ 1 -  ies and Mexico has upper parts mostly black in the adult male, 
tural problems, was born on Jan. 29, 1880, in Kiev, Russia, and the allied green-backed goldfinch (S.  p. hesperophilus) occurring 
went to the united States in 1900. H~ studied anthropology under along the Pacific coast and east to New Mexico. Lawrence's gold- 
Franz Boas at  Columbia university, where he took his ph.D. in 1910 finch (S. lawrencei), of California, is greenish- ello ow above,   el- 
and lectured in anthropology from 1910 to 1919. He subsequently low below. (See FINCH.) (G. F. SS.) 

taught at  the Rand School of Social Science, the New School for GOLDFISH (Carassius auratus), a cyprinid fish, like the 
Social Research, the university of Oregon and Reed college. carp, a native of eastern Asia, but introduced into many other 

Goldenweiser did field research among the Iroquois and pub- parts of the world. It is closely related to the crucian carp of 
lished the first American textbook in anthropology (Early Civilize- Europe and northern Asia; both species resemble the common 
tion, 1922; rev. ed., Anthropology, 1937). I n  Totemism (1910) carp in having a long dorsal fin, but differ from it in having no 
he stressed the psychological factors common to different tribal barbels. The goldfish flourishes in ponds and feeds on weeds and 
cultures. I n  dealing u~i th  problems of diffusion v .  independent in- small invertebrates. I n  a wild state the coloration is generally 
vention of culture traits he introduced the principle of limited greenish-brown, but specimens may occur with the brown or 
possibilities, showing that in many cases this principle explained black pigment absent or restricted to some spots and patches, 
similarities in a satisfactory manner. H e  pointed out that diffusion and bright orange in colour. These golden fish have been bred 
was not a mechanical process but depended partly on the receptiv- by the Chinese for centuries, and many strange and even mon- 
ity of cultures to proffered traits. He was interested in primitive strous types have been produced. Fish with silvery patches, or 
man's knowledge and in primitive science, theoretical and applied. even pure white, are not uncommon; the telescope-fish, with pro- 
He noted the tendency toward overelaboration of a trait or a com- truding eyes, no dorsal fin and a large trilobed tail-fin, is one of 
plex, especially in art,  which he called "involution." His analyses the most extraordinary forms. Goldfish were introduced from 
and interpretations of cultural problems ranged widely, encom- China into Japan, and for hundreds of years they have been culti- 
passing intellectual movements in psychology and psychoanalysis. vated in ponds by the Japanese, who have produced new types 
He died on July 6, 1940, in Portladd, Ore. by cross-breeding; many of these have a long double tail-fin. 

For bibliography, see Wilson D. Wallis, "Alexander Goldenweiser," The most prized variety has a short rounded body, a broad head 
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covered with protuberances, no dorsal fin and a short double tail- 
fin; as  much as £2~-£25 may be  given for an exceptional pair. 
Annual exhibits of this breed are held in Tokyo; fish which are 
entirely bright red are considered best, but  white fish with red 
fins are  much admired. 

Escaping from ornamental pools in parks and gardens the gold- 
fish has become naturalized in many ponds and streams of the 
eastern United States, notably in the Potomac river. In some 
localities it  occurs in sufficient abundance to be marketed as a 
food fish. Upon resuming life under natural conditions it reverts 
t o  its original greenish-brown color, and usually attains a length 
of f rom 6 t o  I 2 inches. 

See S. Matsubara, "Goldfish and their Culture in Japan," Bull. U.S. 
Fish Bureau (1908) ; H. M. Smith Japanese Goldfish (Washington, 
1909). 

GOLDIE, SIR GEORGE DASHWQOD TAUBMAN 
(1846-I~ZS), English administrator, the founder of Nigeria, was 
born on May 26, 1846, a t  the Nunnery, Isle of Man, being the 
youngest son of Lieut.-Colonel John Taubman Goldie-Taubman, 
speaker of the House of Keys. Sir George resumed his paternal 
name, Goldie, by royal licence in 1887. He was educated at the 
Royal Military academy, Woolwich, and for about two years held 
a commission in the Royal Engineers. He travelled in all parts of 
Africa, gaining an extensive knowledge of the continent, and first 
visited the country of the Niger in 1877. H e  conceived the idea 
of adding to the British empire the then little known regions of 
the lower and middle Niger, and for over 2 0  years his efforts were 
devoted to the realization of this conception. The method by 
which he determined to work was the revival of government by 
chartered companies within the empire-a method supposed to 
be buried with the East India company. The first step was to com- 
bine all British commercial interests in the Niger, and this he 
accomplished in 1879 when the United African company was 
formed. In  1881 Goldie sought a charter from the imperial gov- 
ernment (the and Gladstone ministry). Objections of various 
kinds were raised. To  meet them the capital of the company (re- 
named the National African company) was increased from £125,- 
ooo t o  £~,ooo,ooo, stations were founded on the Niger and the 
French traders established on the lower river were bought out in 
1884. Meantime the Niger coast line had been placed under 
British protection, and over 400 political treaties-drawn up by 
Goldie-were made with the chiefs of the lower Niger and the 
Hausa states. The scruples of the British Government being 
overcome, a charter was at  length granted (July 1886), the Na- 
tional African company becoming the Royal Niger company, 
with Lord Aberdare as governor and Goldie as vice-governor. In 
1895, on Lord Aberdare's death, Goldie became governor of the 
company, whose destinies he had guided from the time of its 
foundation under its former name. 

T h e  building up  of Nigeria as a British state had to be carried 
on  in face of further difficulties raised by French travellers with 
political missions, and also in face of German opposition. From 
1884 to  1890, Prince Bismarck was a persistent antagonist, and 
the strenuous efforts he made to secure for Germany the basin of 
the lower Niger and Lake Chad were even more dangerous to 
Goldie's schemes of empire than the ambitions of France. E. R. 
Flegel, who had travelled in Nigeria during 1882-84 under the 
auspices of the British company, was sent out in 1885 by the 
newly-formed German Colonial society to secure treaties for 
Germany, which had established itself a t  Cameroon. After Flegel's 
death in 1886 his work was continued by his companion Staud- 
inger, while Hoenigsberg was despatched to stir up trouble in the 
occupied portions of the company's territory,-or, as he ex- 
pressed it, "to burst up  the charter." H e  was finally arrested at 
Onitsha, and, after trial by the company's supreme court at Asaba, 
was expelled from the country. Bismarck then sent out his 
nephew, von Puttkamer, as German consul-general to Nigeria, 
with orders to report on this affair, and when this report was pub- 
lished in a White Book, Bismarck demanded heavy damages from 
the company. Meanwhile Bismarck maintained constant pressure 
on the British government to compel the Royal Niger company to 
a division of spheres of influence, whereby Great Britain would 

have lost a third, and the most valuable part, of the company's 
territory. But he fell from power in  March 1890, and in July fol- 
lowing Lord Salisbury concluded the famous "Heligoland" agree- 
ment with Germany. After this event the aggressive action of 
Germany in Nigeria entirely ceased, and the door was opened for 
a final settleinent of the Nigeria-Cameroon frontiers. These nego- 
tiations, which resulted in  an agreement in 1893, were initiated by 
Goldie as a means of arresting the advance of France into Nigeria 
from the direction of the Congo. By conceding to Germany a long 
but narrow strip of territory between Adamawa and Lake Chad, to 
which she had no treaty claims, a barrier was raised against French 
expeditions, semi-military and semi-exploratory, which sought to 
enter Nigeria from the east. Later French efforts a t  aggression 
were made from the western or Dahomeyan side, despite an agree- 
ment concluded with France in 1890 respecting the northern 
frontier. 

The hostility of certain Fula princes led the company t o  des- 
patch, in 1897, an expedition against the Mohammedan States of 
Nup6 and Illorin. This expedition was organized and personally 
directed by Goldie and was completely successful. Internal peace 
was thus secured, but in the following year the differences with 
France in regard to the frontier line became acute, and compelled 
the intervention of the British government. In  the negotiations 
which ensued Goldie preserved for Great Britain the whole of the 
navigable stretch of the lower Niger. I t  was, however, evidently 
impossible for a chartered company to hold its own against the 
state-supported protectorates of France and Germany, and in con- 
sequence, on Jan. I, 1900, the Royal Niger company transferred 
its territories to the British government for the sum of £865,000. 
The ceded territory together with the small Niger Coast Protec- 
torate, already under imperial control, was formed into the two 
protectorates of northern and southern Nigeria (see further 
NIGERIA). 

In 1903-04, a t  the request of the Chartered company of South 
Africa, Goldie visited Rhodesia and examined the situation in 
connection with the agitation for self-government by the Rhode- 
sians. I n  1902-03 he was one of the royal commissioners who 
inquired into the military preparations for the war in South Africa 
(1899-1902) and into the operations up to the occupation of 
Pretoria, and in 1905-06 was a member of the royal commission 
which investigated the methods of disposal of war stores after 
peace had been made. In 1905 he was elected president of the 
Royal Geographical society and held that office for three years. 
From 1908 to 1919 he was an alderman of the London County 
Council, on which he served as chairman of the finance commit- 
tee. Goldie was created K.C.M.G. in 1887, and a privy councillor 
in 1898. From 1905 to 1914, and from 1915 t o  1920 he was presi- 
dent of the National Defence Association. H e  died i n  London 
on Bug. 2 2 ,  1925. 

GOLDING, ARTHUR (c .  I 5364.  1605), English transla- 
tor, son of John Golding of Belchamp St. Paul and Halsted, Essex, 
one of the auditors of the exchequer, was born probably in  Lon- 
don about 1536. In  1549 he was already in the service of Pro- 
tector Somerset. He seems t o  have resided for some time in the 
house of Sir William Cecil, in  the Strand, with his nephew, the 
poet, the 17th earl of Oxford, whose receiver he was, for two of his 
dedications are dated from Cecil House. His chief work is his 
translation of Ovid. The Pyrst Fower Bookes of P. Ovidius Nasos 
worke, entitled Metamorphosis, translation oute of Latin into 
Englishe meter (1565), was supplemented in 1567 by a translation 
of the 15 books. Strangely enough the translator of Ovid was a 
man of strong Puritan sympathies, and he translated many of the 
works of Calvin. Golding translated also the Commentaries of 
Caesar (1565), Theodore Beza's Tragedie of Abraham's Sacrifice 
(1577) and the De Beneficiis of Seneca (1578). H e  completed a 
translation begun by Sidney from Philippe de Mornay, A Worke 
concerning the Trewnesse o f  the Christian Religion (1587, 3rd 
ed., 1604). 

See the reissue of Golding's translation of Theodore Beza's 
Tragedie of Abraham's Sacrifice in the University of Toronto Studies, 
Philological Series (1906), which .contains a biographical notice and 
complete bibliography. 



GOLDINGEN- 
GOLDINGEN (Lettish, Kz~ ld iga ) ,  a town of western Cour- 

land in Latvia, j5 mi. by rail N.E. of Libau, and on Windau 
river, in 56" 58' N. and 2 2 '  E. Population 6.921. I t  has several 
small industries including leather, -\roolen goods, food products, 
needles and other metal industries, matches and other products 
of \I-ood. There are glass works and lime kilns in the neighbour- 
hood, and ruins of a castle of the Teutonic Knights, built in 1248. 

GOLDMAN, EMMA ( I  869-1 940), international anarchist, 
was born in Kovno, Lithuania, on June 2 7 ,  1869, daughter of the 
manager of the subsidized theatre there. Her youth was spent in 
Konigsberg and St. Petersburg. When she \\,as 17 years old she 
went to the U.S. and worked in a factory in Rochester. K.Y., and 
later in New Haven, Conn., where she first became associated with 
anarchists and espoused their views. In  1889 she  vent to New 
Irork city, where she met Alexander Berkman, who attempted to 
assassinate Henry C. Frick in Pittsburgh during the Homestead 
steel strike in 1892. 

She resumed the association after Berkman completed a 14- 
year sentence in prison. She was sent to prison herself in 1893 
for inciting a riot. During World JVar I she and Berkman were 
convicted of interfering with war preparations and were sentenced 
to prison. Both were deported from the United States, Dec. I ,  

1919. They went to Russia but disapproved of the soviet regime 
and traveled to England and thence to Canada. She edited anarch- 
ist periodicals and was the author of two books on the U.S.S.R. 
She died in Toronto, May 14. 1940. 

GOLDMARK, KARL (183 2-1 91 5 ) ,  Hungarian composer, 
was born at  Keszthely-am-Plattensee, Hungary, on May 18. 1832, 
the son of a poor cantor in the local Jewish synagogue. On a cheap 
violin and home-made flute, the future composer first gave rein 
to his musical ideas. After the revolution of 1848 he was to have 
been shot for a spy, and was only saved at the 11th hour by the 
happy arrival of a former colleague. There followed the Sakulttala 
and Penthesilea overtures, showing the influence of Wagner, and 
the delightful Landliche Hochzeit symphony. which carried his 
fame abroad. His first and best opera, Die K6nigin von  Saba 
(Vienna, 18; j ) ,  was followed in Nov. 1886, also at  Vienna, by 
~Vlerlin, much of which was afterward rewritten. A third opera, a 
version of Dickens' Cricket on  the Hearth, was given by the Royal 
Carl Rosa company in London in 1900. 

He died a t  Vienna on Jan. 2 ,  1915. 
GOLDONI, CARL0 ( I  707-1 793), a prolific Italian drama- 

tist and reformer of the traditional Italian comedy of his day, 
was born at  Venice, on Feb. 2 j, 1707, the son of a doctor. In  I j 2 1  

he ran away from school at  Rimini with a company of players, 
and was later expelled (1725) from the Collegio Ghislieri, Pavia, 
for a satire against the ladies of the town. In 1731 Goldoni took 
a degree in law at  Padua university, after which, as well as holding 
diplomatic appointments and engaging in various theatrical ac- 
tivities, he practised as a lawyer at  Venice (1731-33) and Pisa 
(1 744-48). 

The desire to write for the stage was always strong in Goldoni, 
and in 1734, aftel making a false start with a lyric tragedy called 
Amalasuntu (1732), he joined the Imer company at  the San Sam- 
uele theatre, Venice. Belisario, a tragicomedy in verse. pleased 
the public; and there he also wrote a number of successful inter- 
ludes ( L a  birba) and scenarios ( L e  trentadue disgrazie di Arlec- 
chino) for the cornmedia dell'arte (q . v . ) .  However, his belief that 
comedy ought to "correct defects" made him feel that a radical 
reform was necessary in the Italian theatre. Wishing to create a 
comedy of character, he followed the example of Molikre and 
sought to delineate the realities of social life in as natural a manner 
as possible. His first essays in this style were iVfbmolo cortesan 
(1738) and La  donna di gurbo (1743), in which he suppressed im- 
provisation by writing his parts in full and began to free the actors 
from the traditional practice of wearing masks on the stage. Other 
plays followed-some interesting for their subject, others for their 
characters-and in time Goldoni succeeded in replacing the impro- 
vised and frequently licentious farce typical of the comic theatre 
in Italy in his day with a new. yet essentially Italian, comedy of 
manners that was both moral in tone and a faithful "mirror of life" 
( L a  vedova scaltra, I 748; 11 cavaliere e la duma, 1749 ; La locan- 

diera, written I 7 j 2 ,  first performed I 7 53). 
Retween 1748 and 1762 Goldoni worked as a professional play- 

wright for the companies of Girolamo Medebac and the patrician 
Francesco Vendramin at  the theatres of Sant'Angelo (1748-53) 
and San Luca (1753-62) in Venice. During this period he effected 
his dramatic reform. In one season alone (1750-51) he wrote 16 
new plays, including I1 teatro comico, Pamela and L a  bottega del 
cu f f& ,  embodying his theories. Throughout these years Goldoni's 
success was opposed by his rivals. Pietro Chiari and Carlo Gozzi, 
and in 1762 he left Venice for Paris, where he had been invited to 
direct the ComCdie Italienne ( I  762-64 ). Goldoni subsequently 
taught Italian to the French royal princesses, and for the wedding 
of Louis XVI he ~vrote in French one of his best-kno~vn works. L e  
Boztrrzb bienfaisant ( I  771). He also wrote his ibfe'moires, between 
1783 and 1787. a t  Versailles. As a result of the Revolution Goldoni 
lost his pension and he died in poverty in Paris on Feb. 6? ;  1793. 

Goldoni wrote in both prose and verse, and in Italian, Venetian 
dialect and French. He composed librettos for the opera bzlffa and 
a wealth of occasional verse. His best plays are those in 1-enetian 
dialect, such as I rusteghi (1760). La cusa nova (1760) and Sior 
Todero brontolon (1;6z), and especially the vivid "popular" come- 
dies which mirror the elemental and passionate life of the poor (I1 
campiello, I 7 j6;  Le barzlffe chiozzotte, I 762). 

BIBLIOGR.~PIIY. -GO~~O~~'S  complete works were published in 44 vol. 
(1788-9; and 1827). Modern editions are the Opwe complete, 39 
vol. (1907-54), and Tutte le  opere, ed. by G. Ortolani, 14 vol. (193.5- 
56). Opere, ed. by F .  Zampieri, is a good selection in one volume 
(1953). lVIdvzoires, in French, Eng. trans. by John Black (1877)  See 
also G. Ortolani, Della vita e dell'arte di C. Goldozi (1007) ; H .  C. 
Chatfield-Taylor, Goldoni (1913) ; E .  'Rho, La wzissione teatrale di 
Carlo Goldoni (1936) ; hf. Dazzi, Carlo Goldoni e la sua poetica sociule 
(19.57). (D. M. WE.) 

GOLD PRODUCTION : see NATURAL RESOURCES : The 
Preciozts IWetals. 

GOLD RESERVES. By tradition, currency is metallic. gold, 
silver, copper or an alloy. The basic coin in most western coun- 
tries has been gold. Banks issued notes which were a promise to 
pay gold on demand. Also they accepted deposits withdrawable 
in gold. For this purpose they held a reserve of gold available 
at  any time for the discharge of these obligations. The reserve 
was not as large as the corresponding liabilities to pay, for the 
assumption was that all holders of notes and all depositors would 
not apply for gold at  the same time. A run on a bank meant 
that such customers, moved by misgivings, applied for payment 
simultaneously. 

National treasuries have issued, or permitted banks to issue, 
paper money which is valued in terms of gold. As in the case of 
banks. the assumption was that holders of this money could ob- 
tain gold for it a t  any time by applying in the proper quarter; 
and gold up to a percentage of currency was held by the treasury 
or its agents. During and after World \liar I many governments, 
financially hard pressed, withheld gold from their own people, who 
were therefore compelled to use paper as the only alternative. In  
Great Britain the price of gold rose. and large accumulations of 
domestic ornaments were brought into the market. Italy (1936) 
went so far as to help finance her Ethiopian War by appealing to 
wives to surrender their wedding rings. 

As a result of the depression and of the banking crisis, the 
United States congress passed a law in 1933 enabling the presi- 
dent to devalue the dollar by not over 50%. By presidential action 
all gold certificates were called in and the dollar devalued by 
approximately 40%. The gold reserve of the government. then 
about $2.~oo.ooo.ooo. rose until in the latter 1950s it  was more 
than $2~.ooo.ooo.ooo, well over half the world's gold reserves, 
and much more than the total outstanding currency in the U.S. 

GOLDS : see T u r i c v s ~ s .  
GOLDSBORO, a city in east central Sor th  Carolina. C.S.. and 

the seat of LVayne county. is on the north side of the Seuse r i ~ e r , '  
about 50 mi. S.E. of Raleigh. Settled in 1838 and incorporated 
in 1847, Goldsboro \vas an early railway junction and was named 
after h4. T. Goldsborough, a civil engineer for one of the rail\\-ays. 
I t  soon became an important trading and shipping centre for the 
primarily agricultural North Carolina coastal plain. Though still 
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predominately a railway shipping point and market for the sur- 
rounding area in the second half of the 20th century, Goldsboro 
had a number of small, diversified manufacturing plants, and was 
one of the larger bright-leaf tobacco markets. 

The State Hospital for Negro Insane was established near Golds- 
boro in 1884. The state Oddfellows Orphans' home and Seymour 
Johnson Air base, an important training centre in World War 11, 
are located there. I n  1917 the city adopted the council-manager 
form of government. 

For  comparative population figures, see table in NORTH CARO- 
LINA: Population. (DA. ST.) 

GOLDSBOROUGH, LOUIS MALESHERBES (1805- 
1877), U.S. naval officer, was born Feb. 18, 1805, in Washington, 
D.C. He was senior naval member of a commission that explored 
California and Oregon in 1849-50, and superintendent of the 
United States Naval academy, 18 53-57. On Sept. 23, 1861, Golds- 
borough was placed in command of the Atlantic blockading squad- 
ron, and on its division later in the year retained command of the 
North Atlantic squadron, which controlled the Virginia and North 
Carolina coasts. 

His fleet captured Roanoke Island in Feb. 1862 and destroyed 
Confederate vessels, for which he received the thanks of congress 
and was promoted to the rank of rear admiral, July 16, 1862. He 
asked to be relieved of command of the blockading squadron, 
Sept. 4, 1862, after a dispute over naval participation in the attack 
on Richmond, and served in Washington until the end of the war. 
H e  retired in 1873 and died Feb. 20, 1877. (J. B. HN.) 

GOLDSCHMIDT, MEIR ARON (1819-1887), Danish 
writer of Jewish descent whose intimate knowledge of the customs 
and psychology of orthodox Jews in Denmark forms the back- 
ground of many of his novels and short stories. He was born, 
Oct. 26, 1819, a t  Vordingborg, and, after going to school in Copen- 
hagen, planned to study medicine but became a journalist instead. 
I n  1840 he founded Corsaren, a satirical weekly expressing his 
radical. republican ideas. His own witty, and often politically 
ambiguous, contributions made it influential. A feud with Soren 
Kierkegaard caused him to give up the paper and go abroad in 
1846. His first novel, E n  Jode (1845; Eng. trans., T h e  Jew of 
Denmark ,  1852), described the gulf between the Jew and Danish 
society. I t  was followed by Fortellznger (1846). Returning in 
1847, Goldschmidt abandoned radicalism and founded a new peri- 
odical. Novd og S y d ,  in which his novel HjemEos (which he himself 
translated into English as Homeless, 1861) was serialized (1853- 
j7 ) .  He visited England several times and thought of settling 
there but decided that he ought to remain a Danish writer. In the 
1860s he was regarded as Denmark's most important novelist, but 
later his conservatism created a gulf with the new radical move- 
ment led by Georg Brandes. He died at  Copenhagen, Aug. 15, 
1887. 

Goldschmidt's finest descriptions of Jewish life are to be found 
in his short novels, included in collections "Maser," "Levi og 
Ibald," Azvonzclte Nattevgal (1871) and "Mendel Herz." and in 
Raz~izen (1867). one of the outstanding Danish novels of the 19th 
century. in which Jews are depicted ui th  an unusual blend of sym- 
pathy and irony. Several works, notably "Erindringer fra min 
Onkels Hus" (in Fortellinger, 1846), describe life in a provincial 
town. Hjevzlos and Arvingen (1865; Eng. trans. T h e  Heir)  are 
based on personal reminiscences. Goldschmidt is an equisite 
stylist, especially in his short stories. His philosophy of retribu- 
tive justice. or nemesis, underlies most of his novels, and also his 
memoirs, Livserindriizger og Resultater (1877). 

Sc? H Kyrre, M. Goldschmidt, z vol. (1919) ; E. Bredsdorff, Corsaren 
(1941) (E. L. BF.) 

GOLDSCHMIDT, VICTOR (18 53-1933), German crystal- 
lographer. was born in Mainz on Feb 10, 18 53. H e  studied in the 
mineral sciences at the Freiberg Mining academy and at  Munich, 
Heidelberg and Vienna. His first major publication was Index der 
Krys ta l l formen,  three volumes appearing from 1887 to 1891-a 
catalogue of the known forms on crystals of all minerals. Sew 
tables of angles to meet his new needs were devised, calculated 
ni th  vast outlay of energy and published in 1897 as  Krystal- 
lographzschc t t ' inkc l tnb~l lrn .  Next began the compilation and pub- 

lication of all published figures of crystals of minerals. This Atlas 
der Krystall formen in nine volumes appeared from 1912 to 1923. 
His interest in number series appearing in crystal symbols ex- 
panded to a philosophic theory of number and harmony which led 
to an analysis of musical harmony, of colour and the development 
of the colour sense in man and finally to the spacing of the planets 
about the sun. He died in Salzburg on May 8. 1933. (C. PE.) 

GOLDSMID, the name of a family of Anglo-Jewish bankers, 
descendants of Aaron Goldsmid (d. 1782), a Dutch merchant who 
settled in England about I 763. TWO sons, Benjamin ( I  7 53-1808) 
and Abraham ( I  7 j6-I~IO) , became important financial brokers in 
London during the Napoleonic war. A nephew, Sir Isaac Lyon 
Goldsmid. Bart. (1778-1859) was a successful financier, chiefly 
known for his efforts to obtain emancipation for Jews in England. 
and for founding University college in London. In  1841 he was 
made the first Jewish baronet. His son, Sir Francis Henry 
Goldsmid (1808-78), became the first Jewish barrister and was 
a member of parliament in 1860. A grandson of Benjamin 
Goldsmid, Sir Frederick John Goldsmid (1818-1908), was di- 
rector-general of the Indo-European telegraph and helped to 
settle boundary disputes between Persia and Afghanistan in 1872. 

(J. R. LT.) 
GOLDSMITH, OLIVER ( I  7 28-1 774), English poet, play- 

wright, novelist and man of letters, came of a Protestant and 
Saxon family which had long been settled in Ireland. He is usually 
said to have been born a t  Pallas or Pallasmore, County Longford; 
but recent investigators have contended, with much probability, 
that his true birthplace was Smith-Hill house, Elphin, Roscom- 
mon, the residence of his mother's father, the Rev. Oliver Jones. 
His father, Charles Goldsmith, lived at  Pallas, supporting with 
difficulty his wife and children on what he could earn, partly as a 
curate and partly as a farmer. 

Youth.-While Oliver was still a child his father was pre- 
sented to the living of Kilkenny West, in the county of West 
Meath. This was worth about £200 a year. The family accord- 
ingly quitted their cottage at  Pallas for a spacious house on a 
frequented road, near the village of Lissoy. Here the boy was 
taught his letters by a relative and dependent, Elizabeth Delap, 
and was sent in his seventh year to a village school kept by an 
old quartermaster on half-pay, who professed to teach nothing 
but reading, writing and arithmetic, but who had an inexhaustible 
fund of stories about ghosts, banshees and fairies, about the great 
Rapparee chiefs, Baldearg O'Donnell and Galloping Hogan, and 
about the exploits of Peterborough and Stanhope, the surprise 
of Monjuich and the glorious disaster of Brihuega. This man must 
have been of the Protestant religion; but he was of the aboriginal 
race, and not only spoke the Irish language, but could pour forth 
unpremeditated Irish verses. Oliver early became, and through 
life continued to be, a passionate admirer of the Irish music, and 
especially of the compositions of Carolan, some of the last notes 
of whose harp he heard. I t  ought to be added that Oliver, though 
by birth one of the Englishry, and though connected by numerous 
ties with the Established Church, never showed the least sign of 
that contemptuous antipathy with which, in his days, the ruling 
minority in Ireland too generally regarded the subject majority. 
So far indeed was he from sharing in the opinions and feelings of 
the caste to which he belonged that he conceived an aversion to 
the Glorious and Immortal Memory, and, even when George I11 
was on the throne, maintained that nothing but the restoration of 
the banished dynasty could save the country. 

From the humble academy kept by the old soldier, Goldsmith 
was removed in his ninth year. He went to several grammar- 
schools, and acquired some knowledge of the ancient languages. 
His life a t  this time seems to have been far from happy. H e  had, 
as appears from the admirable portrait of him by Reynolds a t  
Knole, features harsh even to ugliness. The smallpox had set its 
mark on him with more than usual severity. His stature was 
small, and his limbs ill put together. Among boys little tender- 
ness is shown to personal defects; and the ridicule excited by 
poor Oliver's appearance was heightened by a peculiar simplicity 
and a disposition to blunder which he retained to the last. H e  
became the common butt of boys and masters, was pointed a t  as 
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a fright in the playground, and flogged as a dunce in the school- 
room. When he had risen to eminence, those who had once 
derided him ransacked their memory for the events of his early 
years, and recited repartees and couplets which had dropped 
from him, and which, though little noticed at  the time, were 
supposed, a quarter of a century later, to indicate the powers 
which produced the Vzcar of Wakefield and the Deserted Village. 

On June r I ,  I 744, being then in his 16th year, Oliver went up 
to Trinity college, Dublin, as a sizar. The sizars paid nothing for 
food and tuition, and very little for lodging; but they had to 
perform some menial services from which they have long been 
relieved. Goldsmith was quartered, not alone, in a garret of what 
was then No. 35 in a range of buildings which has long since dis- 
appeared. His name, scrawled by himself on one of its window- 
panes, is still preserved in the college library. From such garrets 
many men of less parts than his have made their way to the 
woolsack or to the episcopal bench. But Goldsmith, while he 
suffered all the humiliations, threw away all the advantages of his 
situation. H e  neglected the studies of the place, stood low at  the 
examinations, was turned down to the bottom of his class for 
playing the buffoon in the lecture room, was severely reprimanded 
for pumping on a constable, and was caned by a brutal tutor for 
giving a ball in the attic story of the college to  some gay youths 
and damsels from the city. 
The Continent.-While Oliver was leading at  Dublin a life 

divided between squalid distress and squalid dissipation, his father 
died, leaving a mere pittance. I n  Feb. I 749 the youth obtained his 
bachelor's degree and left the university. During some time 
the humble dwelling to which his widowed mother had retired was 
his home. H e  was now in his zrst year; it was necessary that he 
should do something; and his education seemed to have fitted him 
to do nothing but to dress himself in gaudy colours, of which he 
was as fond as a magpie, to take a hand at  cards, to sing Irish 
airs, to play the flute, to angle in summer and to tell ghost stories 
by the fire in winter. He tried five or six professions in turn 
without success. He applied for ordination; but, as he applied 
in scarlet clothes, he was speedily turned out of the episcopal 
palace. He then became tutor in an opulent family, but soon 
quitted his situation in consequence of a dispute about pay. Then 
he determined to emigrate to  America. His relations, with much 
satisfaction, saw him set out for Cork on a good horse, with f 3 o  
in his pocket. But in six weeks he came back on a miserable hack, 
without a penny, and informed his mother that the ship in which 
he had taken his passage, having got a fair wind while he was at  
a party of pleasure, had sailed without him. Then he resolved to 
study the law. A generous uncle, Mr. Contarine, advanced L5o. 
With this sum Goldsmith went to  Dublin, was enticed into a 
gaming house and lost every shilling. He then thought of medi- 
cine. A small purse was made up;  and in his 24th year he was 
sent to Edinburgh. At Edinburgh he passed 18 months in nomi- 
nal attendance on lectures, and picked up some superficial 
information about chemistry and natural history. Thence he went 
to Leyden, still pretending to study physic. He left that cele- 
brated university, the third a t  which he had resided, in his 
27th year, without a degree, with the merest smattering of medi- 
cal knowledge, and with no property but his clothes and his flute. 
His flute, however, proved a useful friend. He rambled on foot 
through Flanders, France and Switzerland, playing tunes which 
everywhere set the peasantry dancing, and which often procured 
for him a supper and a bed. He wandered as far as Italy. His 
musical performances, indeed, were not to the taste of the Ital- 
ians; but he contrived to live on the alms which he obtained a t  
the gates of convents. I t  should, however, be observed that the 
stories which he told about this part of his life ought to be re- 
ceived with great caution; for strict veracity was never one of 
his virtues; and a man who is ordinarily inaccurate in narration 
is likely to be more than ordinarily inaccurate when he talks about 
his own travels. Goldsmith, indeed, was so regardless of truth as 
to  assert in print that he was present a t  a most interesting con- 
versation between Voltaire and Fontenelle, and that this con- 
versation took place at  Paris. Now it is certain that Voltaire 
never was within IOO leagues of Paris during the whole time which 

Goldsmith passed on the continent. 
In London.-In Feb. 1756 the wanderer landed a t   over, with- 

out a shilling, without a friend and without a calling. H e  had 
indeed, if his own unsupported evidence may be trusted, obtained 
a doctor's degree on the continent; but this dignity proved ut- 
terly useless to him. I n  England his flute was not in request; 
there were no convents; and he was forced to have recourse to  a 
series of desperate expedients. There is a tradition that he turned 
strolling player. He pounded drugs and ran about London with 
phials for charitable chemists. H e  asserted, upon one occasion, 
that he had lived "among the beggars in Axe Lane." H e  was for 
a time usher of a school, and felt the miseries and humiliations of 
this situation so keenly that he thought it a promotion t o  be 
permitted to  earn his bread as a bookseller's hack; but he soon 
found the new yoke more galling than the old one, and was glad 
to become an usher again. He obtained a medical appointment in 
the service of the East India company; but the appointment was 
speedily revoked. Why it  was revoked we are not told. The sub- 
ject was one on which he never liked to talk. I t  is probable 
that he was incompetent to perform the duties of the place. Then 
he presented himself a t  Surgeons' hall for examination, as "mate 
t o  an hospital." Even to so humble a post he was found unequal. 
Nothing remained but to return to the lowest drudgery of litera- 
ture. Goldsmith took a room in a tiny square off Ludgate hill, 
to  which he had to climb from Sea-coal lane by a dizzy ladder 
of flagstones called Breakneck Steps. Green Arbour court and 
the ascent have long disappeared. Here, a t  30, the unlucky ad- 
venturer sat down to toil like a galley slave. Already, in 1758, 
during his first bondage to letters, he had translated Marteilhe's 
remarkable Memoirs of a Protestant, Condemned to the Galleys 
of France for his Religion. In  the years that now succeeded he 
sent to the press some things which have survived, and many 
which have perished. H e  produced articles for reviews, maga- 
zines and newspapers; children's books, which, bound in gilt paper 
and adorned with hideous woodcuts, appeared in the window of 
Newbery's once far-famed shop a t  the corner of Saint Paul's 
churchyard; An Inquiry into the State o f  Polite Learning in  
Europe, which, though of little or no value, is still reprinted 
among his works; a volume of essays entitled The Bee; a Life  o f  
Beau Nash; a superficial and incorrect, but very readable, His- 
tory of England, in a series of letters purporting to be addressed 
by a nobleman to his son; and some very lively and amusing 
sketches of London society in another series of letters purporting 
t o  be addressed by a Chinese traveller to his friends. 

All these works were anonymous; but some of them were well 
known to be Goldsmith's; and he gradually rose in the estimation 
of the booksellers for whom he drudged. H e  was, indeed, em- 
phatically a popular writer. For accurate research or grave dis- 
quisition he was not well qualified by nature or by education. 
H e  knew nothing accurately; his reading had been desultory; nor 
had he meditated deeply on what he had read. H e  had seen much 
of the world; but he had noticed and retained little more of what 
he had seen than some grotesque incidents and characters which 
had happened to strike his fancy. But, though his mind was very 
scantily stored with materials, he used what materials he had in 
such a way as to  produce a wonderful effect. There have been 
many greater writers; but perhaps no writer was ever more uni- 
formly agreeable. His style was always pure and easy, and, on 
proper occasions, pointed and energetic. His narratives were 
always amusing, his descriptions always picturesque, his humour 
rich and joyous, yet not without an occasional tinge of amiable 
sadness. About everything that he wrote, serious or sportive, 
there was a certain natural grace and decorum, hardly to  be ex- 
pected from a man a great part of whose life had been passed 
among thieves and beggars, streetwalkers and merry-andrews, in 
those squalid dens which are the reproach of great capitals. 

The M a n  of Letters.-As his name gradually became known, 
the circle of his acquaintance widened. H e  was introduced to 
Johnson, who was then considered as the first of living English 
writers; to Reynolds, the first of English painters; and t o  Burke, 
who had not yet entered parliament, but had distinguished him- 
self greatly by his writings and by the eloquence of his con- 
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versation. With these eminent men Goldsmith became intimate. 
I n  I 763 he was one of the nine original members of that celebrated 
fraternity which has sometimes been called the Literary club, but 
which always disclaimed that epithet, and gloried in  the simple 
name of the Club. 

By this date Goldsmith had quitted his miserable dwelling a t  
the top of Breakneck Steps, and, after living for some time a t  
No. 6 Wine Office court, Fleet street, had moved into the Temple. 
But he was still often reduced to pitiable shifts, the most popu- 
lar of which is connected with the sale of his solitary novel, the 
V i c w  of Wakefield. Toward the close of 1764(?) his rent is 
alleged t o  have been so long in arrear that his landlady one 
morning called in the help of a sheriff's officer. The  debtor, in 
great perplexity, dispatched a messenger to  Johnson; and John- 
son, always friendly, though often surly, sent back the messen- 
ger with a guinea, and promised to follow speedily. H e  came, and 
found that Goldsmith had changed the guinea and was railing at  
the landlady over a bottle of Madeira. Johnson put the cork into 
the bottle and entreated his friend to consider calmly how money 
was to  be procured. Goldsmith said that he had a novel ready for 
the press. Johnson glanced a t  the manuscript, saw that there 
were good things in it, took it  to  a bookseller, sold it  for f60 and 
soon returned with the money. The rent was paid, and the 
sheriff's officer withdrew. (Unfortunately, however, for this time- 
honoured version of the circumstances, i t  was later discovered 
that as  early as  Oct. 1762 Goldsmith had already sold a third 
of the Vicar to  one Benjamin Collins of Salisbury, a pr~nter,  by 
whom it was eventually printed for F. Newbery, and it is difficult 
to  reconcile this fact with Johnson's narrative.) 

T r a v e l l e r  and Vicar  of Wakefield.-But before the Vicar 
of Wakefield appeared in 1766, came the great crisis of Gold- 
smith's literary life. In  Christmas week 1764 he published a 
poem, entitled the Traveller. I t  was the first work t o  which he 
had put his name, and it  a t  once raised him to the rank of a 
legitimate English classic. The opinion of the most skilful critics 
was that nothing finer had appeared in verse since the fourth book 
of the Dunciad. In  one respect the Traveller differs from all 
Goldsmith's other writings. I n  general his designs were bad and 
his execution good. I n  the Traveller the execution, though deserv- 
ing of much praise, is far inferior to  the design. No philosophical 
poem, ancient or modern, has a plan so noble, and a t  the same 
time so simple. An English wanderer, seated on a crag among the 
Alps, near the point where three great countries meet, looks 
down on the boundless prospect, reviews his long pilgrimage, re- 
calls the varieties of scenery, of climate, of government, of re- 
ligion, of national character, which he has observed, and comes 
to the conclusion, just or unjust, that our happiness depends 
little on political institutions, and much on the temper and regula- 
tion of our own minds. 

While the fourth edition of the Traveller was on the counters 
of the booksellers, the Vicar o f  Wakefield appeared, and rapidly 
obtained a popularity which has lasted down to our own time, and 
which is likely to  last as long as the English language. The fable 
is indeed one of the worst that ever was constructed. I t  wants, 
not merely that probability which ought to be found in a tale of 
common English life, but that consistency which ought to be 
found even in the wildest fiction about witches, giants and fairies. 
But the earlier chapters have all the sweetness of pastoral poetry, 
together with all the vivacity of comedy. Moses and his spec- 
tacles, the vicar and his monogamy, the sharper and his cos- 
mogony, the squire proving from Aristotle that relatives are re- 
lated, Olivia preparing herself for the arduous task of converting 
a rakish lover by studying the controversy between Robinson 
Crusoe and Friday, the great ladies with their scandal about Sir 
Tomkyn's amours and Dr. Burdock's verses, and Mr. Burchell 
with his "Fudge," have caused as much harmless mirth as has 
ever been caused by matter packed into so small a number of 
pages. The latter part of the tale is unworthy of the beginning. 
As we approach the catastrophe, the absurdities lie thicker and 
thicker, and the gleams of pleasantry become rarer and rarer. 

The  success which had attended Goldsmith as a novelist em- 
boldened him to t ry his fortune as a dramatist H e  wrote the 

Good Natur'd Man, a piece which had a worse fate than it  de- 
served. Garrick refused to produce it  a t  Drury Lane. I t  was 
acted a t  Covent Garden in Jan. 1768, but was coldly received. 
The author, however, cleared, by his benefit nights, and by the 
sale of the copyright, no less than f 500, five times as much as he 
had made by the Traveller and the Vicar of Wakefield together. 
The plot of the Good Natur'd Man is, like almost all Goldsmith's 
plots, very ill constructed. But some passages are exquisitely 
ludicrous-much more ludicrous indeed than suited the taste of 
the town at  that time. A canting, mawkish play, entitled False 
Delicacy, had just been produced, and sentimentality was all the 
mode. During some years more tears were shed at  comedies than 
at  tragedies; and a pleasantry which moved the audience to any- 
thing more than a grave smile was reprobated as low. I t  is not 
strange, therefore, that the very best scene in the Good Natur'd 
Man, that in which Miss Richland finds her lover attended by the 
bailiff and the bailiff's follower in full court dresses, should have 
been mercilessly hissed, and should have been omitted after the 
first night, not to be restored for several years. 

T h e  Deserted Village.-In May 1770 appeared the Deserted 
Village. In  mere diction and versification this celebrated poem 
is fully equal, perhaps superior, to the Traveller; and it  is gen- 
erally preferred to the Traveller by that large class of readers 
who think, with Bayes in the Rehearsal, that the only use of a plot 
is to bring in fine things. More discerning judges, however, while 
they admire the beauty of the details, are shocked by one unpar- 
donable fault which pervades the whole. The fault which we mean 
is not that theory about wealth and luxury which has so often been 
censured by political economists. The theory is indeed false; but 
the poem, considered merely as a poem, is not necessarily the 
worse on that account. The finest poem in the Latin language- 
indeed, the finest didactic poem in any language-was written in 
defense of the silliest and meanest of all systems of natural and 
moral philosophy. A poet may easily be pardoned for reasoning 
ill; but he cannot be pardoned for describing ill, for observing the 
world in which he lives so carelessly that his portraits bear no 
resemblance t o  the originals, for exhibiting as copies from real 
life monstrous combinations of things which never were and 
never could be found together. What would be thought of a 
painter who should mix August and January in one landscape, 
who should introduce a frozen river into a haniest scene? Would 
it  be a sufficient defense of such a picture to say that every part 
was exquisitely coloured, that the green hedges, the apple trees 
loaded with fruit, the wagons reeling under the yellow sheaves, 
and the sunburned reapers wiping their foreheads were very fine, 
and that the ice and the boys sliding were also very fine? To  such 
a picture the Deserted Village bears a great resemblance. I t  is 
made up of incongruous parts. The village in its happy days is 
a true English village. The village in its decay is an Irish village. 
The felicity and the misery which Goldsmith has brought close 
together belong t o  two different countries and t o  two different 
stages in the progress of society. He had assuredly never seen 
in his native island such a rural paradise, such a seat of plenty, 
content and tranquillity, as his Auburn. H e  had assuredly never 
seen in England all the inhabitants of such a paradise turned 
out of their homes in one day and forced to emigrate in a body 
to America. The hamlet he had probably seen in Kent; the eject- 
ment he had probably seen in Munster; but by joining the two, 
he has produced something which never was and never will be 
seen in any part of the world. 

She Stoops t o  Conquer.-In 1773 Goldsmith tried his chance 
a t  Covent Garden with a second play, She Stoops to Conquer. 
The manager was, not without great difficulty, induced to bring 
this piece out. The sentimental comedy still reigned, and Gold- 
smith's comedies were not sentimental. The Good Natur'd Man 
had been too funny to succeed; yet the mirth of the Good Natur'd 
Man was sober when compared with the rich drollery of She 
Stoops to Conquer, which is, in truth, an incomparable farce in 
five acts On this occasion, however, genius triumphed. Pit, 
boxes and galleries were in a constant roar of laughter. If any 
bigoted admirer of Kelly and Cumberland ventured to hiss or 
groan. he was speedily silenced by a general cry of "turn him out," 
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or "throw him over." Later generations have confirmed the ver- 
dict which was pronounced on that night. 

While Goldsmith was writing the Deserted Village and She 
Stoops to Conquer, he was emplayed on works of a very different 
kind-works from which he derived little reputation but much 
profit. He compiled for the use of schools a History of Rome, by 
which he made 5250; a History of England, by which he made 
5500; a History of Greece, for which he received 6250; a Natural 
History, for which the booksellers covenanted t o  pay him 800 
guineas. These works he produced without any elaborate re- 
search, by merely selecting, abridging and translating into his own 
clear, pure and flowing language what he found in books well 
known to the world, but too bulky or too dry for boys and girls. 
H e  committed some strange blunders, for he knew nothing with 
accuracy. Thus, in his History o f  England, he tells us that Naseby 
is in Yorkshire; nor did he correct this mistake when the book 
was reprinted. H e  was very nearly hoaxed into putting into the 
History of Greece an account of a battle between Alexander the 
Great and Montezuma. In  his Animated Nature he relates, with 
faith and with perfect gravity, all the most absurd lies which he 
could find in books of travels about gigantic Patagonians, monkeys 
that preach sermons, nightingales that repeat long conversations. 
"If he can tell a horse from a cow," said Johnson, "that is the 
extent of his knowledge of zoology." How little Goldsmith was 
qualified to write about the physical sciences is sufficiently proved 
by two anecdotes. H e  on one occasion denied that the sun is 
longer in the northern than in the southern signs I t  was vain to 
cite the authority of Maupertuis. "Maupertuis!" he cried, "I 
understand those matters better than Maupertuis." On another 
occasion he, in defiance of the evidence of his own senses, main- 
tained obstinately, and even angrily, that he chewed his dinner by 
moving his upper jaw. 

Yet, ignorant as Goldsmith was, few writers have done more 
to make the first steps in the laborious road to knowledge easy 
and pleasant His compilations are widely distinguished from the 
compilations of ordinary bookmakers. He was a great, perhaps 
an unequalled, master of the arts of selection and condensation. 
In these respects his histories of Rome and of England, and still 
more his own abridgments of these histories, well deserved to be 
studied. In  general nothing is less attractive than an epitome; but 
the epitomes of Goldsmith, even when most concise, are always 
amusing: and to read them is considered by intelligent children 
not as a task but as a pleasure. 

Personality.-Goldsmith might now be considered as a pros- 
perous man. H e  had the means of living in comfort, and 
even in what to one who had so often slept in barns and on 
bulks must have been luxury. His fame was great and was con- 
stantly rising. He lived in what was intellectually far the best 
society of the kingdom, in a society in which no talent or accom- 
plishment was wanting, and in which the art of conversation was 
cultivated with splendid success There probably were never four 
talkers more admirable in four different ways than Johnson, 
Burke, Beauclerk and Garrick; and Goldsmith was on terms of 
intimacy with all the four. He aspired to share in their colloquial 
renown but never was ambition more unfortunate. I t  may seem 
strange that a man who wrote with so much perspicuity, vivacity 
and grace should have been, whenever he took a part in conversa- 
tion, an empty, noisy, blundering rattle. But on this point the 
evidence is overwhelming. So extraordinary was the contrast be- 
tween Goldsmith's published works and the silly things which 
he said, that Horace Walpole described him as an inspired idiot. 
"Noll," said Garrick, "wrote like an angel, and talked like poor 
Poll." Chamier declared that it was a hard exercise of faith to  
believe that so foolish a chatterer could have really written the 
Traveller Even Boswell could say, with contemptuous compas- 
sion, that he liked very well to hear honest Goldsmith run on. 
"Yes, sir," said Johnson, "but he should not like to hear himself." 
Minds differ as rivers differ. There are transparent and sparkling 
rivers from which it is delightful to drink as they flow; to such 
rivers the minds of such men as Burke and Johnson may be com- 
pared. But there are rivers of which the water when first drawn 
is turbid and noisome, but becomes pellucid as crystal and de- 
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licious t o  the taste, if it be suffered to stand till i t  has deposited 
a sediment; and such a river is a type of the mind of Goldsmith. 
His first thoughts on every subject were confused even t o  absurd- 
ity, but they required only a little time to work themselves clear. 
When he wrote they had that time, and therefore his readers pro- 
nounced him a man of genius; but when he talked he talked non- 
sense and made himself the laughingstock of his hearers. H e  was 
painfully conscious of his inferiority in conversation; he felt every 
failure keenly; yet he had not sufficient judgment and self- 
command to hold his tongue. His animal spirits and vanity were 
always impelling him to try to do the one thing which he could 
not do. After every attempt he felt that he had exposed himself, 
and writhed with shame and vexation; yet the next moment he 
began again. 

His associates seem t o  have regarded him with kindness, which, 
in  spite of their admiration of his writings, was not unmixed with 
contempt. I n  truth, there was in his character much to love, but 
very little to respect. His heart was soft even to weakness: he 
was so generous that he quite forgot to  be just; he forgave in- 
juries so readily that he might be said to  invite them, and was 
so liberal to beggars that he had nothing left for his tailor and his 
butcher. H e  was vain, sensual, frivolous, profuse, improvident. 
One vice of a darker shade was imputed to him, envy. But there 
is not the least reason t o  believe that this bad passion, though it  
sometimes made him wince and utter fretful exclamations, ever 
impelled him t o  injure by wicked arts the reputation of any of 
his rivals. The truth probably is that he was not more envious, 
but merely less prudent, than his neighbours. His heart was on 
his lips. All those small jealousies, which are but too common 
among men of letters, but which a man of letters who is also a 
man of the world does his best to  conceal, Goldsmith avowed 
with the simplicity of a child. When he was envious, instead of 
affecting indifference, instead of damning with faint praise, in- 
stead of doing injuries slyly and in the dark, he  told everybody 
that he was envious. "Do not, pray, do not, talk of Johnson in 
such terms," he said to  Boswell; "you harrow u p  my very soul." 
George Steevens and Cumberland were men far too cunning t o  
say such a thing. They would have echoed the praises of the 
man whom they envied, and then have sent to  the newspapers 
anonymous libels upon him. Both what was good and what was 
bad in Goldsmith's character was to his associates a perfect se- 
curity that he would never commit such villainy. H e  was neither 
ill-natured enough, nor long-headed enough, to  be guilty of any 
malicious act which required contrivance and disguise. 

T h e  Spendthrift.-Goldsmith has sometimes been represented 
as a man of genius, cruelly treated by the world, and doomed to 
struggle with difficulties, which a t  last broke his heart. But no 
representation can be more remote from the truth. H e  did, indeed, 
go through much sharp misery before he had done anything con- 
siderable in literature. But after his name had appeared on the 
title page of the Traveller, he had none but himself to blame for 
his distresses. His average income during the last seven years of 
his life certainly exceeded £400 a year, and £400 a year ranked, 
among the incomes of that day, a t  least as high as £800 a year 
would rank a century later. A single man living in the Temple, 
with £400 a year, might then be called opulent. Not one in ten 
of the young gentlemen of good families who were studying the 
law there had so much. But all the wealth which Lord Clive had 
brought from Bengal and Sir Lawrence Dundas from Germany, 
joined together, would not have sufficed for Goldsmith. H e  spent 
twice as much as he had. H e  wore fine clothes, gave dinners of 
several courses, paid court to  venal beauties. He had also, it  
should be remembered, to the honour of his heart, though not 
of his head, a guinea, or five, or ten, according to the state of his 
purse, ready for any tale of distress, true or false. But it was 
not in dress or feasting, in promiscuous amours or promiscuous 
charities that his chief expense lay. He had been from boyhood 
a gambler, and at  once the most sanguine and the most unskilful 
of gamblers. For a time he put off the day of inevitable ruin by 
temporary expedients. He obtained advances from booksellers by 
promising to execute works which he never began. But a t  length 
this source of supply failed. He owed more than £2.000, and he 
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saw no hope of extrication from his embarrassments. His spirits of the family Scarabaeidae, from their metallic lustre, and espe- 
and health gave way. He was attacked by a nervous fever, which cially to Cotalpa larzigera of the eastern United States, a large 
he thought himself competent to treat. I t  would have been happy form, nocturnal in habit, concealed often in willow trees, by day. 
for him if his medical sk~ll  had been appreciated as justly by I t  is allied to the common dune and burying beetles. 
himself as by others. Notwithstanding the degree which he pre- GOLDSMITHS7 AND SILVERSMITHS7 WORK: see 
tended to have received on the continent, he could procure no SILVERSMITHS' AND GOLDSMITHS' WORK. 
patients. "I do not practise," he once said, "I make it a rule GOLD STANDARD. The gold standard is the monetary 
to prescribe only for my friends." "Pray, dear Doctor." said system in ~ i h i c h  the monetary unit is, or is kept a t  the value of, 
Beauclerk, "cllter your rule; and prescribe only for your ene- a fixed ueight of gold. 
mies." Goldsmith, now, in spite of this excellent advice, pre- The method by which this result was originally attained was 
scribed for himself. The remedy aggravated the malady. The free coinage, free melting and free movement of gold. Under 
sick man was induced to call in real physicians; and they a t  one this method anyone had the right ( I )  to tender gold in unlimited 
time imagined that they had cured the disease. Still his weakness quantities to the monetary authorities and to receive therefor an 
and restlessness continued. He could get no sleep. H e  could take equal weight of gold in the coinage of the jurisdiction; (2) to 
no food. "You are worse," said one of his medical attendants, melt down coins, of which the weight and fineness was specified 
"than you should be from the degree of fever which you have. and unchanging, for their gold content; and (3) to  export or im- 
Is  your mind a t  ease?" "No; it is not," were the last recorded port gold coin or gold bullion at  will; all without any, or a t  least 
words of Oliver Goldsmith. He died on April 4, 1774, in his 46th no substantial, governmentally imposed charges. 
year. He was laid in the churchyard of the Temple; the actual When convertible paper currency gradually, and eventually in 
spot is unknown, but a stone 154th a Latin inscription, erected full degree, supplanted the use of coined gold, the same result was 
nearby in 1856, notes the fact. The coffin was followed by Burke attained through an offer by the monetary authorities ( I )  to  buy 
and Reynolds. Both these great men were sincere mourners. or sell gold, in unlimited quantities, a t  a fixed price in converti- 
Burke, when he heard of Goldsmith's death, had burst into a flood ble paper money per unit of weight of the metal; and ( 2 )  to con- 
of tears. Reynolds had been so much moved by the news that he tinue to refrain from putting any substantial restraints on the 
had flung a s ~ d e  his brush and palette for the day. export or import of gold coin or bullion. So long as a two-way 

A short time after Goldsmith's death, a little poem appeared, market for gold, a t  a fixed price in paper currency, was thus 
which will, as long as the language lasts, associate the names of maintained, a more or less unexceptionable substitute for the free 
his two illustrious friends with his own. I t  has already been coinage and free melting of the metal u7as provided. As for free 
mentioned that he sometimes felt keenly the sarcasm nhich his export and import of gold, most countries adhering to the gold 
wild blundering talk brought upon him. He was, not long before standard made no changes in the original procedure. But, under 
his last illness, provoked into retaliating. H e  misely betook him- the gold-exchange standard (a  variant of the gold standard), a 
self to  his pen; and a t  that weapon he proved himself a match substitute for the export and import of gold was set up in the 
for all his assailants together. Within a small compass he drew offer by the monetary authorities to buy and sell bills of exchange, 
with a singularly easy and vigorous pencil the characters of nine on one or more gold-standard countries, a t  a fixed price in the 
or ten of his in t~mate  associates. Though this little work did not paper currency of the country making the offer. This, in effect, 
receive his last touches, it must always be regarded as a master- provided abroad, rather than a t  home, the necessary two-way 
piece. I t  is impossible, however, not to wish that four or five market for gold in the currency of the country concerned, but, 
likenesses which have no interest for posterity were wanting to since the cost of transfer of the metal from the foreign to the 
that noble gallery, and that their places were supplied by sketches home country was negligible in relation to its value, the procedure 
of Johnson and Gibbon, as happy and vivid as the sketches of did not impair the essentials of the gold standard. 
Burke and Garrick. I t  was, for several reasons, much cheaper to maintain a gold- 

Some of Goldsmith's friends and admirers honoured him with exchange standard than to preserve the unqualified gold standard. 
a cenotaph in Westminster abbey. Kollekens was the sculptor, The gold-exchange standard was therefore popular in Door coun- 
and Johnson wrote the inscription. I t  is much to be lamented tries, especially in the poorer colonies of relatively rich nations. 
that Johnson did not leave to posterity a more durable and a more Since, however, it was dangerous to keep monetary reserves in a 
valuable memorial of his friend. A life of Goldsmith u~ould have foreign country, if for no other reason than that international 
been an inestimable addition to the Lives of the Poets. KO man violence might a t  any time break out, the gold-exchange standard 
appreciated Goldsmith's writings more justly than Johnson; no was not widely used by independent nations. 
man was better acquainted with Goldsmith's character and habits; History.-The gold standard was first put into operation in 
and no man was more competent to delineate with truth and spirit Great Britain in 1821. Prior to that time the principal world 
the peculiarities of a mind in which great powers were found in monetary metal had been silver. Gold had, for many centuries, 
company with great weaknesses. But the list of poets to whose been used intermittently as coin in one or another country, but 
works Johnson was requested by the booksellers to furnish pref- never as the single reference metal, or standard, to which all 
aces ended with Lyttelton, who died in 1773. The line seems to other forms of money were co-ordinated or adjusted. The adop- 
have been drawn expressly for the purpose of excluding the per- tion of gold monometallism in Great Britain in 1821 was not 
son whose portrait u~ould have most fitly closed the series. Gold. imitated by any important country until the eighth decade of the 
smith, however, has been fortunate in his biographers. (M.) 19th century. In  the intervening period, silver, or a bimetallic 

B I B L I ~ C R A P H Y . - G O ~ ~ S ~ ~ ~ ~ ' S  Miscellaneous Works were first pub- regime of gold and silver, was the prevailing standard outside the 
libbed by W. Osborne and T .  Griftin (1775) Bishop Percy wrote a British Isles. But, in the 18708, the monometallic gold standard 
memoir for S. Rose's edit~on of Goldsmith's Miscellaneous Works (4 
vols., 1806). For other editions see I. A. Williams, Seven XVIII Cen- adopted by Germany, France and the United States' Before 
tury Bibliographies (1924). The Oxford edition of Goldsmith's plays the end of the century many other countries had followed the 
and Thd Vzcar of Wakefield was issued in 1909. Some New Essays by lead of the financially important nations, and the international 
him were edited by ,R. S. Crane (Chicago, 1 9 2 7 ) .  Goldsmith's life has gold standard may be held to have been inaugurated in 1893 
heen written by Prior (1837)) by QTashlngton Irving (1844-49) and India (hitherto a stronghold of free silver and of the silver by John Forster (1848, 2nd ed. 1854). The diligence of Prior deserves 
great praise; the style of Washington Irving is always pleasing; but standard) adopted a rather imperfect version of the gold-exchange 
the highest place must, in justice, be assigned to the eminently inter- standard. After the turn of the century, only China, Mexico and 
esting work of Forster. Subsequent biographies are by William Black a few small countries remained as representatives of the-at one 
(1878) ; ~ u s t i n  ~ o b s o n  (1888, American ed. 1899) ; R. A. King (1910) ; time-practically universal use of silver as standard money. F. F. Moore (1910) ; S. L. Gwynn (1935) ; see also K. C .  Balderston, 
~h~ ~i~~~~~ and s~~~~~~ of percyjs Memoir of Goldsmith (1926). The The all but undisputed reign of the international gold standard 
above article by Lord Macaulay was slightly revised by Austin ~ ) ~ b ~ ~ ~ ,  bias short, covering only the two decades from 1894 to the out- 
as regards questions of fact for which there has been new evidence. break of World War I .  That war saw recourse to inconvertible 

GOLDSMITH BEETLE, a name applied to certain species Daper money in nearly every country in the world. Monetary 
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units were then no longer based on a commodity asset, like gold, 
but were only the uncallable debts of the issuing authorities. 

At the close of World War I, and throughout the following 
decade, there was a general tendency to revert to the gold stand- 
ard, and by 1928 it was, in fact, widely re-established. But the 
international gold standard had thus scarcely been set once again 
upon its feet when, largely as a result of world-wide depression, a 
new wave of defections began. This went so far that, by 1937, 
there was left not a single country that could be said to be, fairly 
and squarely, on the gold standard. Unlike the period immediately 
following World War I there was now moreover, in many coun- 
tries, no desire to return to the gold-standard fold. On the con- 
trary, a definite hostility toward the gold standard had developed 
in several countries which had hitherto been among its strongest 
adherents. Unless inconvertible paper monetary systems are 
everywhere grossly abused it seems unlikely, therefore, that the 
gold standard, in its pristine form, will ever regain its quondam 
international position. 

Theory.-Automatic operation was of the essence of the gold 
standard. In  its heyday there was no attempt at central, or any, 
regulation of the volume of money in any jurisdiction. The sup- 
ply of money was left to the action of individuals pursuing what 
they conceived to be their own interest. Gold was, of right, 
money, a t  a fixed price per unit of meight, whenever, and in 
whatever amount, anyone cared to turn gold into money; and 
money was, of right, gold, a t  a fixed weight per unit of price, 
whenever, and in whatever amount, anyone cared to turn money 
into gold. Moreover, the money of any one gold-standard coun- 
try, through melting or redemption, the free export and import 
of gold, and free coinage or free purchase of gold in the country 
of destination, was readily convertible at  a fixed price into the 
money of any other. The international gold standard therefore 
gave to the world an authentic, albeit defective, international 
medium of exchange and unit of account. 

Whatever the virtues of automatism, and they are certainly 
not to be derided, the gold standard subjected countries adhering 
to it to wholly capricious movements in price levels. To prevent, 
in any jurisdiction, sudden changes in the supply of money, as the 
outcome of vicissitudes in the import or export of gold, certain 
offsetting techniques, involving substitution on a greater or 
smaller scale of convertible paper money for gold, were pres- 
ently developed. London took the lead in this matter but the 
techniques became standard practice, in  various countries, in the 
latter decades of the 19th century. 

These techniques were reasonably successful in forestalling 
chaotic short-term changes in the supply of money in any given 
country, but they did nothing to nullify secular changes in the 
money supply, in all countries, in complete lack of correspondence 
with the requirements for a stable price-level. As the evil reper- 
cussions of secular movements in the money supply and in price 
levels became more apparent, the caprices of automatism became 
intolerable and, in the ~ g z o s ,  a much more rigorous "manage- 
ment" of the gold standard was attempted. Gold was then in- 
definitely "sterilized" or "fecundized" in its influence on the 
monetary supply, according to the ideas of monetary authorities 
as to what was, a t  any given time, desirable. This managed soi- 
disant gold standard was, in the view of some eminent authori- 
ties, not a gold standard at  all since the automatism, which was 
of the essence of that standard, had been removed. 

I t  soon became obvious that something of great importance 
was now lacking. So long as the egress or ingress of gold had, in 
the several jurisdictions, been attended by proportionate if some- 
what retarded alterations in their relative supplies of money, 
there was a world integration of the price levels of the various 
countries. Any tendency for prices in one country to rise above 
the level which would establish an equilibrium with the rest of 
the world would operate t a  increase the ratio of its commodity 
imports to its commodity exports. The ensuing lack of balance 
in its international accounts would be covered by an outward 
movement of gold which would continue until. through a conse- 
quent shift in the relationshin between the price levels of this 
and other countries, balance had been restored. Aside from minor 

and evanescent deviations, the price levels of gold standard coun- 
tries were thus kept in constant relationship with one another and 
moved up or down, according as the world supply of monetary 
gold was redundant or scarce, in the substantial unison necessary 
to  establish equilibrium in international commercial and financial 
transactions. But when management of the "gold standard" was 
introduced, with the idea of controlling, in each country, the na- 
tional price level, the hitherto prevailing constant relationship 
between national price levels was inevitably disrupted unless, b y  
some all but miraculous chance, the management in the various 
countries should bring about identical price-level movements i n  
each of them. 

This more or less miraculous possibility did not come to pass 
and it  further developed that the original self-adjusting mech- 
anism of the gold standard had been all but reversed. Imports 
of gold into any country tend to depress the exchange value of 
its currency and, if the influx of gold is not permitted to  affect 
prices, this operates to enlarge that increase in  the ratio of the 
recipient country's commodity exports to  its imports to  which 
the inward movement of gold is attributable. Under the unman- 
aged gold standard the ensuing rise in  the relative price level 
of a country receiving gold had nullified the effect of the (very 
minor) exchange rate movement. The movement of relative price 
levels more than compensated the comparatively small shift i n  
exchange rates between the "gold points," supplanted the rise 
with a fall in the ratio of commodity exports to imports in the 
gold-receiving country, brought about equilibrium in the com- 
modity flow and counterflow, and thus checked the influx of gold, 
But since, under the "managed gold standard," the import of 
gold, instead of reversing that excess of any country's commodity 
exports over imports which had occasioned the movement of gold 
to its shores, tended to augment it, the standard operated to  
maintain disequilibrium and to bring about a persistent influx of 
gold. Stability of prices in any gold-receiving country thereby 
thrust deflation, in chronic form, on all other gold-standard coun- 
tries which, if they wished to preserve that standard, were forced 
to protect themselves, against the complete loss of their gold re- 
serves, by a deliberately induced reduction of the domestic price 
and wage level. Since any such procedure involved severe un- 
employment, the conviction was in  many countries established, 
not without reason, that the gold standard (as it had been devel- 
oped) was a hair-shirt on those that wore it. I t  was therefore 
abandoned and was replaced by inconvertible paper money. Ad- 
justments in international transactions were then effected through 
shifts in exchange rates far beyond the narrow limits set by the 
gold standard in the (slight) cost of transfer of gold. 

I n  the original gold-standard theory the fixed price of gold, and 
the automatic injection of gold into monetary use, were indis- 
solubly linked. However much the price level might vary, there 
could never be too much or too little gold. This was excluded 
by definition; whatever was was right. Any notion that there 
was too much or too little monetary gold was a n  indictment of 
the gold standard per se, for this meant that, by some criterion 
other than the available gold, the supply of money was consid- 
ered excessive or deficient. 

The clear inference was that, if the money supply issuing out 
of an unmanaged gold standard was unsatisfactory, the gold 
standard should not be modified, out of all recognition, but should 
be discarded. Since in any case there was to be management, 
and an inconvertible paper currency could be managed more 
easily than gold (to say nothing of being obviously cheaper), the 
insistent question arose as to why gold should be used a t  all for  
money, so far, a t  least, as domestic transactions were concerned. 
The only reasonably cogent answer was the allegation that gold 
furnished a fool-proof currency. Provided simple rules were ad- 
hered to, it was asserted that a gold currency could never de- 
velop the inflationary aberrations that have characterized many 
mismanaged paper monetary units. The question a t  issue thus 
became whether it  was better to  have an imperfect standard 
allegedly not subject to gross mismanagement, or a potentially 
better standard which was, however, open to the gravest abuse. 

The case for the gold standard as  a fool-proof currency was 
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greatly weakened, however, by the legislated shift in the gold 
value of the dollar, and other currencies, in the decade preceding 
World War 11. The great virtue of gold had always been held to 
be the fact that the supply was limited by nature. The rate at  
which the natural riches appeared, in the discovery of new and 
productive mines, was of course a matter of chance but its was 
clearly not possible to alter this rate at  will. Such vagaries as 
there may have been in the supply of gold were a t  least not the 
result of arbitrary governmental action. So long as the monetary 
value of a given weight of gold was inviolably fixed, the produc- 
tion of gold was primarily, therefore, a consequence of natural 
forces and natural forces only. When, however, the policy of a 
presumably inviolable price for gold was abandoned, physical 
conditions became much less important than governmental deci- 
sions in the determination of the volume of gold and of money. 
The level a t  which a powerful legislature established the money 
price of gold made a tremendous difference both in the money 
value of the existing stock of gold and in the profitability of 
mining. Nature still holds the secret of the world's undeveloped 
gold resources but men now know that they have the key to the 
speed with which the known resources will be exploited. The 
supply of gold coming to the markets of the world is no longer 
a manifestation of nature's bounty or niggardliness but a conse- 
quence of man-made law. What man has once done he can do 
again, and the supply and money value of gold are now as truly 
subject to management as are purely fiat currencies. The "tinker- 
ing," in the United States and other countries, with the estab- 
lished money price of gold has perhaps therefore banished, once 
and for all, the belief that the gold (and gold money) supply is 
determined independently of the action of monetary authorities 
and that gold provides a fool-proof standard. 

Prospect.-The gold standard always operated in the right 
direction, but inadequately and with ill-timed effect. When the 
general price level was rising the supply of gold coming from the 
mines tended to decline because of rising money costs of mining, 
with a fixed price for the product. This operated, slowly, to 
check the rise in the general price level and, in a situation where 
the supply of labour tended to be short, permitted the diversion 
of a small amount of labour to other industries. When, on the 
other hand, the general price level was falling, the supply of gold 
coming from the mines tended to increase because of the fall in 
money costs of mining. This operated, slowly, to check the de- 
cline in the general price level and, in a situation where the sup- 
ply of labour tended to be long, absorbed a small amount of the 
labour released by other industries. The result, however, was 
merely to hold the movement of price levels to long cycles, rather 
than t o  effect a real price-level stabilization, and to exert nothing 
but a negligible influence in stabilizing employment. 

The use of the accident of the discovery, or lack of discovery, 
of new gold mines, as the principal factor in "regulating" the 
world supply of money, was a so wholly irrational procedure as to 
induce a growing recognition of the fact that a better means of 
controlling the supply of money was indispensable. The evils of 
a volatile price level are too glaring to permit of complacency, 
and most countries are no longer willing to  subject their econ- 
omies to a monetary system which takes control of their money 
supply out of their own hands. This is one of the most compell- 
ing arguments against any truly international monetary system, 
whether or not i t  is based on gold, and accounts for  the reluct- 
ance of the countries in question to tie to gold their now inde- 
pendent currencies through a system of fixed exchange rates 
against gold-standard countries. I t  is doubtful, therefore, whether 
an international regime of even approximately fixed exchange 
rates can count on a very lengthy life. The gold standard may 
be maintained, by one or another country, but its international 
hold may well have been permanently broken. The best possi- 
bility of restoration lies in effective measures designed to sta- 
bilize the purchasing power of gold. If such a stabilization were 
attained; the present reluctance of many countries t o  revert to  
the gold standard might gradually dissolve. 

I n  any case, so long as gold is highly prized by individuals and 
banking authorities, a certain supply of it  will be useful in the 

conduct of international trade and finance. Nothing else serves 
so well, in a nationalistic world, for meeting debit balances in 
international transactions. The project for an international mon- 
etary system, submitted for  approval to  the various governments 
of the world by the Bretton Woods conference in 1944, may per- 
haps do something to diminish the importance of gold in inter- 
national transactions, but gold is still very much in the picture. 
Gold has ceased to play an important role in the domestic mon- 
etary system of most countries, and the gold standard in its 
earlier and only authentic form may have passed forever, but 
gold is a tangible asset while fiduciary money is merely a more 
or less readily collectible promise. I n  a world of international 
skepticism, if not active distrust, gold, even though its value now 
rests almost solely upon the none too secure basis of law and 
convention rather than deeply in  the desires of men, will long be 
more highly regarded than foreigners' promises subject to repudi- 
ation either by the promissors o r  their governments. Gold, for 
the time being, possesses in  pre-eminent degree the virtue of 
international vendibility. The prestige of gold is therefore still 
great enough to insure, for a n  indefinite period, its retention as 
international money, on the ground of its salability in interna- 
tional trade, even if i t  should everywhere lose its status as in- 
defeasible domestic money. I n  the United States, a t  least, it is 
not likely a t  an early date to lose even this status, if only be- 
cause of the large stocks of gold in the possession of that coun- 
try. The British Empire and Russia, by reason of their large 
output of gold, have also a great stake in the maintenance of gold 
as money. I t  seems probable, therefore, that some more or less 
distant approximation to the original gold standard will for the 
foreseeable future be maintained in the United States and, per- 
haps, in many other countries. I t  should be said, however, that 
no country with any intention of putting into effect unilaterally, 
as occasion seems to demand, a change in the gold value of its 
monetary unit can pretend, in any significant sense, to be a gold- 
standard country. 

BIBLIOGRAPHY.-John Maynard (Lord) Keynes, The Economic Con- 
sequences o f  Mr. Churchill (England, 1925) ; Ralph George Hawtrey, 
The Gold Standard in Theory and Practice (1927) ; Theodor Emanuel 
Gugesheim Gregory, Kt., The Gold Standard and Its Future (1932) ; 
Arthur David Gayer, Monetary Policy and Economic Stabilisation 
(1935) ; Gustav Cassel, The DownfaU of  the Gold Standard (1936) ; 
Frank Dunstone Graham and Charles Raymond Whittlesey, Golden 
Avelanche (1942) ; Edwin Walter Kemmerer, Gold and the Gold 
Standard (1944). (F. D. G.) 

GOLD STICK IN WAITING, an officer of the British 
royal household who waits in close attendance upon the sovereign 
and whose emblem of office is an ebony staff or stick with a gold 
head, engraved with the sovereign's cipher and crown. The office 
was instituted in  1678 and was held exclusively by "Colonels of 
the Regiment" of regiments of life guards until 1820 when the 
honour was extended to oficers holding similar appointments in 
the royal horse guards. Silver Stick i n  Waiting is the officer 
who stands near the Gold Stick "ready to relieve him." 

See Sir George Arthur, The Story of the Household Cavalry (1909). 
GOLDSTUCKER, THEODOR (1821-1872), German 

Sanskrit scholar, was born of Jewish parents a t  Konigsberg on 
Jan. 18, 1821. Erom 1847 to 1850 he resided a t  Berlin, but his 
advanced political views caused the authorities to regard him 
with suspicion. In  the latter year he removed to London, in 1852 
he became professor of Sanskrit in University college. H e  was 
one of the founders and chief promoters of the Sanskrit Text 
society. He died in London on March 6, 1872. 

GOLDZIHER, IGNAZ (18 50-192 I ) ,  Jewish Hungarian 
orientalist, was born in Stuhlweissenburg on June 22, 1850. He 
was educated at  the universities of Budapest, Berlin, Leipzig and 
Leyden, and was the first Jewish scholar t o  become professor in 
the Budapest university (1894), and represented the Hungarian 
government and the Academy of Sciences a t  numerous interna- 
tional congresses. H e  received many foreign academic honours. 
Goldziher investigated pre-Mohammedan and Mohammedan law, 
tradition, religion and poetry. Among his chief works are: Beitrage 
zur Literaturgeschichte der Schi'u (1874) ; Beitrage zur Geschichte 
der Sprachgelehrsamkeit bei delz Arabern (1871-73) ; Der Mythos 
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bei den Hebriiern und seine geschichtliche Entwickelung (Leipzig, 
1876 ; Eng. trans. by R. Martineau, 1877) ; Muhammedanische 
Studien (Halie, 2 vol. 1889-90). 

GOLETTA (LA GOULETTE), a port town on the Gulf of 
Tunis, south of the ruins of Carthage and on the north side of 
the ship canal which traverses the shallow Lake of Tunis and leads 
to the city of Tunis. The town contains many villas, gardens and 
pleasure resorts, as well as a summer palace of the bey and the old 
seraglio. 

A short canal, 40 ft. broad and 84 ft. deep, affords communica- 
tion between the ship canal and a dock or basin 1,082 ft. long and 
541 ft.  broad. The port was completely destroyed by aerial bomb- 
ing, from its occupation by the Axis, PTov. 14. 1942, until its cap- 
ture by Allied forces in May 1943. An electric tramway connects 
Goletta with the city of Tunis (9.v.). Pop. (1956 est.) 26,323 
(mun.), mostly Jews and Italian fishermen. 

GOLF, a game which originated in Scotland, is played by strik- 
ing a small ball with various clubs from a teeing ground into a 
series of holes on a course. The player who holes his ball in the 
fewest strokes is the winner. 

The history and nature of the game are discussed under the fol- 
lowing main headings : 

I. History 
I. Precursors of Golf and Related Games 
2 .  Early British Golfers' Associations 
3. United States 
4. 20th Century 

11. Equipment and the Development of the Game 
A. The Feather-Ball Era 

I. The Feather Ball 

e m  coast of Scotland. 
1. Precursors of Golf a n d  Rela ted  Games.-The family tree 

of golf may go back to the Roman empire. The Romans played a 
game in the fields called paganica (from paganus, "countryman") 
in which a club and a ball stuffed with feathers were used. The 
Roman legions, as they advanced over Europe and into Britain, 
may have carried paganica with them. If so, that would account 
for the development of similar games in several European coun- 
tries: cambuca (cambrel or cammock) in England, jeu de mail in 
France, het kolven in the Netherlands. All of these involved 
striking a ball across the countryside with a stick. Cambuca (a  
name also given to the club used in the game) was played in the 
13th and 14th centuries and was described in a record of 1363, 
printed in Thomas Rymer's Foedera, as "the game of a crooked 
stick or curved club or playing mallet with which a small wooden 
ball is propelled forward." Coincidentally, cambuca was forbidden 
in 1363 in an order to the sheriffs of England, in order that man 
"shall in his sports use bows and arrows, pellets and bolts." 

Het  kolven.  laved in the Netherlands. ~ r o v i d e d  some of the 
important terminoiogy of the game (see Glos>ary, below) and some 
interesting references in art. The word golf stems from the Dutch 
kolf, whicvh in turn is related to the ~ e r & a n  Kolbe and the Danish 
holbe, meaning "club." The mound on which the Dutchman placed 
his ball u7as a tuitje, pronounced "toytee." The hole to which he 
directed his ball was a put. If anything was in his way, he said, 
stuit mij, pronounced "stytmy" ("it stops me"). There is, too, 
an old Dutch proverb: "You must play the ball as it  lies." The 
earliest reference to het kolven is in an illuminated Book of Hours, 
done by Simon Bennink with the assistance of pupils in his studio 

2 .  Early Clubs at  ~ r u g e s  between 1500 and 1520, and now in the British museum. 
B. The Gutta-percha Era 

I. The Gutta Ball A miniature depicts three players on a green with a hole, each 
2 .  Clubs player with a club and ball and one of them attempting to hole 

C. The Era of the Rubber Ball out. From the same period, a sketch by David Vinck-Boons and 
I.  Development of the Ball other evidence reflects a similar game played on ice. The Dutch 
2 .  Modern Clubs 

111. Outstanding Players 
painting "Frost Scene" by A. van de Velde, dated 1668, portrays 

I.  Great Britain four "golfers" in competition, two Dutchmen in knickerbockers 
2 .  United States and two Scots in kilts. 

IV. The Modern Game 2. E a r l y  Bri t ish Golfers' Associations.-It is generally con- 
A. Playing the Course 
B. Clubs 

ceded that the Royal Blackheath Golf club of London is the oldest 
I. Wood Clubs existing golf club in the world, but its origin is as obscure as that 
2 .  Irons of the game itself. James I, whose reign began in 1603, played 

C. The Grip golf on Blackheath common, and a society of golfers was formed 
D. Types of Shots 

I. The Wood Shot 
a t  Blackheath in 1608. A group of golfers was flourishing there in 

2. The Iron Shot 1766, for a silver club bears the inscription: "August 16, 1766, the 
3. Approaching gift of Mr. Henry Foote to the Honourable Company of Goffers a t  
4. Shots From Sand Blackheath." The Royal Burgess Golfing Society of Edinburgh 
5 .  Putting 

E. Rules of Golf 
claims to have been founded in 1735. The Company of Gentle- 

F. Rules of Amateur Status men Golfers, now the Honourable Company of Edinburgh Golfers, 
V. Glossary was formed in 1744 by a group that played over the five holes of 

I. HISTORY the Leith links. The lord provost, the magistrates and the coun- 
cil of the city of Edinburgh presented to the company a silver 

While golf as the game is known today originated in Scotland, club that was first played for in April 1745. The club subse- 
the place and time are obscure. However, it was so popular in quently transferred its activities to Musselburgh and finally to 
the 15th century that the 14th parliament of King James I1 of Muiriield, with which links it  has been associated in modern times. 
Scotland decreed in 1457 that "fute-ball and golfe be utterly The earliest known rules are the 13 recorded in the first minute 
cryed downe, and not to be used" because they interfered with the book of the Honourable Company of Edinburgh Golfers. The 
practice of archery, an essential element in the defense of the first signer was John Rattray, who was captain in 1744, 1745 and 
realm. This legislation provided the first written reference to I 751. The code, therefore, cannot be more recent than I 7 51 and 
the playing of golf. That the game was well established is further more likely was entered in the minute book when the competition 
supported by the fact that two subsequent Scottish parliaments for the silver club was instituted, in 1745. 
found it necessary to issue similar decrees-in 1471 and 1491- The Royal and Ancient Golf Club.-The Society of St. Andrews, 
in efforts to suppress the game, and it  appears that none of the now the Royal and Ancient Golf Club of St. Andrews, Scotland, 
three was effective. The invention of gunpowder near the end of was formed on May 14, 1754, by a group of 2 2  golfers who played 
the 15th century may have contributed to ending the proscription there. The rules which the society adopted were almost identical 
by lessening the importance of archery. At any rate, James IV with the Edinburgh Gentlemen Golfers' rules. An allusion to 
(1473-1 j13), whose third parliament had passed the last of the scholars' holes and soldiers' lines not constituting hazards indicates 
three decrees, developed into an avid golfer. James V of Scot- that the rules were copied from the Gentlemen Golfers' code when 
land (1512-42) played golf a t  East Lothian. His daughter Mary, the St. Andrews golfers were playing a t  Leith, since there were 
queen of Scots (1542-87), played golf a t  St. Andrews and her son both scholars' holes and soldiers' lines a t  Leith but no soldiers' 
James VI of Scotland, later James I of England (1566-16zj), lines a t  St. Andrews. These two clubs played major roles in the 
played at  Blackheath common, London. The earliest rounds of development of the game in Scotland. Eventually the Royal and 
golf, however, apparently had been played on linksland on the east- Ancient Golf club (R.A.G.C.) became, by common consent, the 
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oracle on rules. In  1919 it  accepted the management of the British 
open and amateur championships. The R.A.G.C. thus became the 
governing body for men's golf in the British Isles and throughout 
most of the Commonwealth. The Musselburgh Golf club offered 
a prize for a women's competition, Dec. 14, 1810, and a Ladies 
Golf club was formed at  St. Andrews in 1872. The Ladies Golf 
union, which governs women's golf, was organized in I 893. 

3. Uni ted  States.-Golf or something akin to it may have been 
played in the new xi~orld in the 17th and 18th centuries. The 
record of a court in Ft.  Orange (now Albany, N.Y.) reveals that 
the sheriff there filed a complaint against three men who had been 
playing het kolven on the ice on a Sunday in 16 57. The magistrates 
of Ft. Orange on Dec. 10, 1659, issued an ordinance to "forbid all 
persons to play 'het kolven' in the streets." While these docu- 
ments are sometimes cited as evidence of the earliest playing of 
golf in the United States, the game does not seem to have been 
the linksland pastime handed down by the Scots. There seems 
little doubt, however, that the following advertisement, which 
appeared in James Rivington's Gazette in New York on April 21, 
1779, referred to golf: "To the Golf Players: The season for this 
pleasant and healthy exercise now advancing, gentlemen may be 
furnished with excellent clubs and the veritable Caledonian balls 
by enquiring at  the Printer's." However, there is no record of 
golf in New York during the subsequent century. The next evi- 
dence appears in the Carolinas. The South Carolina and Georgia 
Alma?zae of 1793 published, under the heading "Societies Estab- 
lished in Charleston," the follo~ving item: "Golf club formed 
1786. Dr. Purcell-President. Edward Penman-Vice President. 
James Gardiner-Treasurer and Secretary." The Charleston City 
Gazette and Daily Advertiser of Sept. 18, 1788, reported: "There 
is lately erected that pleasing and genteel amusement, the kolf 
baan. Any person wishing to treat for the same at  private sale 
 rill please apply to Mr. David Denoon in Charleston, or to the 
subscriber on the spot." Later notices dated 1791 and 1794 re- 
ferred to the South Carolina Golf club, which celebrated an an- 
niversary with a dinner on Harleston's green in the latter year. 
The Georgia Gazette of Sept. 22, 1796, carried an announcement 
of the anniversary of the Savannah Golf club, and one Miss Eliza 
Johnston was invited to a "Golf Club ball" in Savannah on Sew 
Year's Eve, 1811, according to an invitation in the possession of 
the Johnston family. 

Although these fragments constitute the earliest clear evidence 
of golf clubs in the United States. the clubs appear to have been 
primarily social organizations that did not survive the War of 1812. 

The first permanent golf club in the western hemisphere was 
the Royal Montreal Golf club, established in 1873. I n  subsequent 
years golf was played experimentally at  many places in the United 
States without taking permanent root until. in 1885, it  was played 
in Foxburg, Pa. The Foxburg Golf club has provided strong 
support for the claim that it was organized in 1887, is the oldest 
golf club in the United States ~vi th a permanent existence and 
has the oldest U.S. golf course. The course and club came into 
existence through the interest and generosity of Joseph Mickle 
Fox of Philadelphia, a summer resident of Foxburg who is be- 
lieved to have been introduced to golf and to have acquired his 
first left-handed clubs and gutty balls while in Scotland in 1884. 
The next oldest course, after Foxburg, may be that of the Mid- 
dlesborough (Ky.) Golf club which apparently was founded in 
1889 by English immigrants. The course is still in existence, but 
there is a question as to whether play has been continuous on it. 
The next oldest club, after Foxburg, almost surely is the St. An- 
drew's Golf club of Yonkers, X.Y., named after the famous Scot- 
tish club and organized by John Reid and four friends on Nov. 14, 
1888. This club played an outstanding role in channeling the 
main stream of golf in the United States. The story of its founding 
bears similarities to the story of Foxburg's less-celebrated origin. 
Robert Lockhart, a Scot living in New York, shipped home some 
golf clubs and balls while on one of his annual trips to Scotland. 
On his return he tried them out on the banks of the Hudson river 
where gznd street ends and later used them to introduce the game 
to his friends, John Reid and John B. Upham, in a pasture across 
from Reid's home in Yonkers on Feb. 2 2 ,  1888. Following the 

blizzard of March 1888 the men convened again, with other po- 
tential converts, in another pasture a t  the corner of Broadway and 
Shonnard avenue, Yonkers, laid out a course and played through 
the summer, and organized as a club in the fall. The club moved 
several times but has been permanently established at  Hastings- 
on-Hudson, N.Y., since 1897. 

The United States Golf Association.-One of St. Andrew's many 
notable contributions to the welfare of the game was its leadership 
in organizing the United States Golf association (U.S.G.A.). I n  
1894, after having completed its links in Yonkers, the club planned 
a tournament for the amateur championship of the United States, 
on Oct. 11-12-13, and invitations were sent to the various golf 
clubs throughout the country. The tournament was to be played 
according to the rules of the R.A.G.C. and the prizes were diamond 
and gold, silver and bronze medals. At the same time the Newport 
(R.I.) Golf club decided to hold a championship in September, 
the prize to be a silver cup. As a result there were two U.S. cham- 
pionships in 1894. H.  0 .  Tallmadge, secretary of the St. Andrew's 
club, suggested the formation of a national association to establish 
uniform rules and conduct tournaments; he was assisted by 
Laurence Curtis of The Country club of Brookline, Mass. On 
Dec. 2 2 .  1894, the Amateur Golf Association of the Cnited States 
was formed by representatives of five of the leading golf clubs of 
the country. The name was soon changed to the American Golf 
association and finally to the United States Golf association. The 
five founding clubs were the St. Andrew's Golf club, the Newport 
Golf club, the Shinnecock Hills Golf club, Southampton, N.Y., 
The Country club, Brookline, and the Chicago Golf club. The 
U.S.G.A., which grew to include more than 2,300 clubs and courses, 
is a voluntary association of golf clubs whose purpose is to pro- 
mote and conserve the best interests and true spirit of the game 
as embodied in its traditions. To this end it adopts, enforces and 
interprets rules of amateur status and rules of the game; con- 
ducts eight national championships (open. amateur, women's 
amateur. nomen's open, amateur public links, junior amateur. 
girls' junior and senior amateur); co-operates in sponsoring four 
international amateur team matches (Walker cup, Curtis cup, 
Americas cup and Eisenhower cup) ; finances turf-grass research 
and provides a turf-grass advisory service; maintains a golf mu- 
seum and library in Golf house, its New York headquarters; and, 
in general, acts as a national authority. 

The second oldest national organization in the United States 
is the Western Golf association. Founded in 1899 as a sectional 
organization to embrace the territory west of Buffalo, N.Y., it 
developed as a national authority on caddies and caddie welfare 
and sponsors the Evans Scholars foundation to assist deserving 
caddies in obtaining a college education. 

Another prominent organization is the Professional Golfers As- 
sociation of America (P.G.A ), organized by professional golfers 
at the instigation of R. Wanamaker in 1916 to promote interest in 
the game. elevate the standards of professional golf and advance 
the welfare of its members. This association has a membership of 
nearly 3.000 professional golfers. In addition to its P.G.A. 
championship, it shares in the conduct of an international profes- 
sional match for the Ryder cup and co-sponsors a series of tourna- 
ments for professionals in a circuit that circles the United States 
throughout the year. 

4. 20th Century.-The most significant growth in golf in the 
20th century occurred in senior organizations after 1905, when 
Horace L. Hotchkiss arranged the first seniors' tournament, for 
players 55 and older, a t  the Apawamis club, Rye, N.Y. Hotchkiss, 
who was more than 60 a t  the time, attempted to prove that golf 
was not a young man's game. The tournament was such a success 
that within ten years the number of contestants had passed the 300 
mark and it had become apparent that a senior organization was 
in order. The United States Seniors' Golf association was organ- 
ized on Jan. 17, 1917, in New York, with a membership of 400, 
which within six months increased to 500 and subsequently to 900. 
The idea spread rapidly. While the United States seniors' tourna- 
ment is the leading event of its kind, many other membership and 
invitation events of the same type developed to meet the demand- 
the American Seniors' Golf association, the Western Seniors' Golf 
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association, the North and South senior tournament and others. 
There are a t  least 46 senior golfing organizations in the United 
States alone. Members of the United States Senior Women's Golf 
association play annually. In  I 9 I 8 the governor general of Canada 
presented a trophy to be played for annually by the United States 
Seniors' Golf association and the newly formed Canadian Seniors' 
Golf association. Another match was initiated with the Senior 
Golfers' society of Great Britain. After World War I1 an inter- 
national team championship in Deauville, France, attracted teams 
from the United States, Belgium, France, Germany, Great Britain. 
Italy and Switzerland. In  addition, the United States sent senior 
teams on tours of Sweden and Kenya. 

Golf has achieved some popularity in at least 26 countries- 
the number which sent teams to the international tournament 
sponsored by John Jay Hopkins, a U.S. industrialist, in London in 
1956. The teams represented Argentina, Australia, Belgium, 
Brazil, Canada, Chile, China, Colombia, Denmark, Egypt, France, 
Germany. Ireland, Italy, Japan, Korea, Mexico, the Netherlands, 
New Zealand, the Philippines, South Africa, Spain, Sweden, 
Switzerland, the United Kingdom and the United States. 

The World's Amateur Golf council was organized by officials of 
the U.S.G.A. and the R.A.G.C. in 1958, and its first tournament, 
for the Eisenhower cup, was held that year at  St. Andrews. The 

+ Australian team (Bruce Devlin, Robert Stevens, Doug Bachli and 
Peter Toogood) won the 18-hole play-off from the U.S. team 
(Charlie Coe, Billy Joe Patton, Frank Taylor and Bill Hyndman 
111). 

Golf has achieved its greatest popularity in the United States, 
where more than 3.800,ooo men, women and children played at  
least ten times a year on more than 5,000 golf courses in the second 
half of the 20th century, according to a survey conducted by the 
National Golf foundation. The same source estimated that over 
joo,ooo ac. were devoted to golf and the value of the land, build- 
ings and equipment was in excess of $1,300,000,000. Golf equip- 
ment represented about 3870 of the total of athletic goods and 
sporting goods sold in the United States, exclusive of hunting and 
fishing equipment, in the mid-1950s. 

11. EQUIPMENT AND THE DEVELOPMENT 
OF THE GAME 

1. T h e  F e a t h e r  Ball.-Golf, like paganica, was originally 
played with a leather-covered ball stuffed with feathers, and the 
principles of the modern rules were developed in this era. The 
feather ball or feathery remained the standard for a t  least four 
centuries, until about 1848. The making of feather balls was a 
tedious task, and most ball makers could produce only about four 
"specials" (top-grade balls) a day. The best balls sold for up 
to five shillings apiece; in bulk, rarely less than £I  for a dozen. 
In  the making, the leather was softened with alum and water and 
cut into four, three or two pieces. These were stitched together 
with waxed thread outside in and reversed when the stitching was 
nearly completed. A small hole was left for the insertion of boiled 
goose feathers. The ball maker held the leather cover in his hand, 
in a recessed ball holder, and pushed the first feathers through the 
hole with a stuffing rod, a tapering piece of wrought iron 16 to 2 0  in. 
long and fitted with a wooden crosspiece to be braced against the 
ball maker's chest. When the stuffing iron failed, an awl was 
brought into play, and a volume of feathers which would fill the 
crown of a beaver hat eventually was inserted into the leather 
cover. The hole was then stitched up and the ball hammered hard 
and round and given three coats of paint. Feather balls were 
seldom exactly round. In  wet weather they tended to become 
sodden and fly apart. They were easily cut on the seams and a 
player was fortunate if his ball endured through two rounds. 
Originally, there appear to have been ball makers in each golfing 
community, but in the middle of the 18th century the Gourlay 
family, of Leith and l/Iusselburgh, became pre-eminent and a 
"Gourlay" was accepted as the best feather ball on the market. 
The patriarch of the family was Douglas Gourlay, a t  Leith, but 
it was his son, a t  Musselburgh, who brought the family name its 

greatest renown. Their principal competitor was Allan Robertson 
of St. Andrews. son of the noted player Davie Robertson. H e  
turned out 2,456 feather balls in 1844 and was unalterably opposed 
to the introduction, shortly thereafter, of the gutta-percha ball. 
When he caught "Old Tom" Morris playing a gutta ball in 1852 
they had words, and Morris left St. Andrews, not to return until 
after Robertson's death in 1858. 

2. E a r l y  Clubs.-The full, free style known as the St. Andrews 
swing developed out of the feather-ball period. The clubs, a t  first 
rudimentary, tended toward the end of the period to be long, 
thin and graceful, and the feathery was swept from the ground 
with a full swing that also tended to be long and graceful. The 
shafts were whippy and the grips thick. There was a considerable 
elegance to these clubs. The earliest known club maker was Wil- 
liam Mayne of Edinburgh, who received a royal warrant as club 
maker and spear maker from James VI in 1603. A notebook of 
that period indicates the nomenclature of clubs Mayne must have 
made by noting payments for the repair of "play clubis," "bonker 
clubis" and an "irone club." While there are no known examples 
of these clubs, their rudimentary nature is known from the a r t  of 
the times. Among the oldest known clubs is a set of six woods and 
two irons at  Troon Golf club, Scotland; these were found in Hull, 
Eng., with a copy of a Yorkshire paper dated 1741. All six are 
shafted ~vi th ash. Only one wood and one iron have grips. The 
woods are weighted with lead and faced with bone, the lead 
extending from near the toe two-thirds of the way to the heel. 

Club making reached its zenith in the last century of the feather- 
ball era, with the advent of the real artists-Simon Cossar of 
Leith; the successive generations of McEwans of Leith and Mus- 
selburgh; Hugh Philp and James Wilson of St. Andrews; White of 
St. Andrews. Cossar, Philp, Wilson and the McEwans were noted 
for their woods; Cossar, Wilson and White for irons. White is 
credited with giving Robertson and "Young Tom" Morris such 
refined irons that they were able to introduce a wide range of new 
strokes into the game. Douglas McEwan made his club heads 
from small cuts of hedge thorn that had been planted horizontally 
on sloping banks so that the stems grew at  an angle at  the root and 
created a natural bend for the neck. The shafts, spliced onto 
the heads, were made of split ash. 

By the first half of the 19th century, clubs had come to be divided 
into four classes: drivers, spoons, irons and putters. Drivers 
were distinguished by their long, tapering, flexible shafts and 
their small raking heads. They comprised "play clubs," which had 
little loft and were designed for use over a safe ground only, and 
"grassed drivers," which had more loft and were designed to lift 
a ball from a heavy or downhill lie or over a hazard. Spoons 
were of four types: long spoons, middle spoons, short spoons and 
baffing or baffy spoons, the distinction being in the degree of loft. 
For a time there was also a fifth spoon, variously known as a cleek 
and a niblick, a well-lofted club with a small head designed to 
drive a ball out of a rut. There were three irons: driving irons, 
irons known as cleeks and having narrow lofted faces and long 
shafts, and bunker irons. Driving putters were used for approach 
work over unencumbered terrain and green putters, on putting 
greens. With these sets, players negotiated their feather balls 
over holes measuring 80 to 400 yd. In  the era of the feather ball 
there were no championships, but four of the great players of the 
period returned the following card in a feather-ball match a t  St. 
Andrews in 1849 : 

Out 
Willie and Jamie Dunn.. . . . . . . . . . . . . . . .6 5 4 6 6 6 4 4 5-46 
Allan Robertson and Tom Morris, Sr.. . .6 5 6 5 5 5 5 4 4-45 

In 
Willie and Jamie Dunn.. . . . . . . . . . . . . . . . 5  3 5 6 5 5 5 6 6-46-92 
Allan Robertson and Tom Morris, Sr.. . . .6 4 5 6 5 5 5 6 6-48-93 

1. T h e  G u t t a  Ball.-Gutta-percha is the evaporated milky 
juice or latex produced by various trees. I t  is hard and non- 
brittle, becomes soft and impressible at  the temperature of boiling 
water and retains its shape when cooled. I t  is not affected by 
water except a t  boiling temperature. 
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The first gutta-percha ball is believed to have been made in 1845 

by the Rev. Robert A. Paterson from gutta-percha packing which 
had been used around a statue of Vishnu sent from India. The 
earliest such balls, produced under the name "Paterson's patent," 
were brown in colour and were handmade by rolling the gutta- 
percha on a flat board. They had smooth surfaces lined to simulate 
the seaming of a feather ball, and ducked quickly in flight until 
they had been marked and cut in play. They were not introduced 
into the game generally until 1848, when the makers had learned 
to apply effective permanent markings or indentations to the sur- 
face so that the balls would fly properly. 

Gutta balls were far easier to make than featheries, since they 
consisted solely of the single lump of molded gutta-percha. The 
best-known balls were the hand-marked private brands of the club 
makers, such as the Auchterlonies, Old Tom Morris and Robert 
Forgan, and the bramble-marked and patent brands such as the 
Eureka, Melfort, White Melfort (of white gutta-percha), White 
Brand, Henley. O.K., Ocobo, Silvertown No. 4, A.1, Clan, Thorn- 
ton, Park's Special and Agrippa. The Agrippa, with bramble 
marking, became a great favourite. The A.I floated, but most 
guttas did not. The gutta remained the standard ball until 1901--02, 
when the rubber ball replaced it. 

The introduction of the gutta ball occasioned one of the great 
rejuvenations in the history of the game. Its lower cost, longer 
life, improved flight, truer run on the greens and the fact that 
it  did not fall apart in the rain attracted an enormous number 
of new players, and the feathery was quickly replaced. The influx 
of new players, in turn, forced the conversion of the old course 
at  St. Andrews to a full 18 holes. Until the gutta ball was de- 
veloped, golfers played out along what later became known as 
the left-hand course, until they reached the end hole. There they 
turned around and played in to the same holes. If two groups 
approached a green simultaneously, preference was given to those 
playing out. However, as golfers multiplied with the advent of 
the gutta ball, the links proved to narrow to accommodate them, 
and about 1857 they were widened sufficiently to turn the greens 
into double ones so that two holes could be cut in each one. 

Calibre of play improved greatly with the advent of the gutta 
ball. Robertson, when finally won over to it, shattered all 
precedent by scoring a 79 a t  St. Andrews in 1858. and this record 
stood until Young Tom Morris made a 77 in 1869. 

2. Clubs.-The gutta-percha ball was harder than the feather 
ball and put considerable strain on the slender clubs with which 
feather balls had been stroked. Thus wooden heads gradually be- 
came shorter and squatter in shape. Hard thorn was discarded for 
the softer apple, pear and beech in the heads, and leather insets 
appeared in the faces. Hickory, originally from Russia and later 
from Tennessee, replaced ash in the making of shafts. Iron clubs 
increased in number and variety and became vastly more refined. 
The superlative play of Young Tom Morris a t  St. Andrews (see 
Outstanding Players, below) is credited with popularizing the iron 
clubs he used so deftly. A full range of clubs at  the zenith of the 
gutta-ball period consisted of seven woods-driver, bulger driver 
(a wood with a convex face), long spoon, brassie, middle spoon, 
short spoon and putter-and six irons-cleek, midiron, lofting iron, 
mashie, niblick and cleek putter. From these the golfer usually 
selected about eight. The range of clubs that Willie Park, Jr., 
had in winning the British open championships of 1887 and 1889 
was bulger driver. straight-faced driver, spoon, brassie niblick, 
wooden putter, cleek, iron, mashie, iron niblick and Park's patent 
putter. 

The increase in the number of clubs brought about anotlier in- 
novation in the early 18gos, the introduction of a simple sailcloth 
bag in which to carry them. Previously, the few clubs a player 
might need had been carried loose under the arm. The introduc- 
tion of the gutta ball did not change the identity of the club makers, 
but required them to develop nex  designs and materials. Douglas 
McEm-an lived until 1896 and bridged the periods of the feathery 
and the gutta. He was followed by his son Peter and by his four 
grandsons, nho constituted the fifth generation of club-making 
McEnans. James LYilson. nho  had made clubs for the feather ball 
under Hugh Philp, set up shop a t  St. Andrews in 1652, and Philp 

then took in his nephew, Robert Forgan. Forgan and his son 
Thomas continued the business under their own name after Philp's 
death. R. Forgan was the first to appreciate the merit of hickory 
shafts and T. Forgan produced the bulger driver and the ebony 
putter. Old Tom Morris, the Andersons and the Auchterlonies 
were other noted club makers of St. Andrews. and there were 
Ben Sayers at  North Berwick, Willie Park, Sr. a t  Musselburgh, the 
Simpsons at Carnoustie and many more. 

In 1891 Willie Dunn, son of Willie of the famed Dunn twins of 
Scotland, arrived in the United States to lay out the course at  
Southampton, N.Y., for the Shinnecock Hills Golf club and re- 
mained to make clubs. Other Scottish professionals crossed the 
Atlantic in the 1890s and contributed to the establishment of 
U.S. club making. The trade itself was little changed. Wooden 
heads were cut out of a block, filed, spoke shaved, chiseled, gouged, 
leaded, boned, smoothed with glass paper ( q . ~ . ) ,  sometimes stained 
and treated with a hare's-foot dipped in a mixture of oil and 
varnish. Whereas the club heads used by Robertson were only ?x 
in. deep, the depth gradually increased to I in. and, for a time, 
2 in. Iron heads were hand forged from a bar of mild iron, heated, 
hammered, tempered, emery wheeled and polished, and the socket 
was pierced for the rivet and nicked. Hickory shafts were sea- 
soned, then cut, filed, planed, scraped and glass-papered down 
to the required length, shape and degree of whippiness, which was 
the real art. Shafts for wooden heads were finished in a splice, 
glued onto the heads and whipped with tarred or waxed twine. 
Shafts for irons were finished with a prong to fit into the socket 
and holed for the iron cross rivet. Strips of untanned leather, 
shaped with a chisel, were nailed to the top of the shafts. wound on 
spirally over a cloth foundation similarly applied, rolled tight be- 
tween two polished boards and nailed at  the bottom. Both ends 
of the grip were bound with twine and the whole grip was then 
varnished. 

1. Development of the Ball.-The rubber ball was the inven- 
tion of Coburn Haskell, a golfer of Cleveland, O., in association 
with Bertram G. T.tTork of the B. F. Goodrich company. In  1698 
Haskell adapted the art of winding rubber thread produced by 
Goodrich under tension on a solid rubber core to produce a ball 
far livelier than the gutta. The earliest covers were of black 
gutta-percha, lightly lined by hand. Paint tended to fill the in- 
dentations, causing the ball to duck in flight just as the first, smooth 
gutta balls had. Dave Foulis, a Chicago professional, put a rubber 
ball in an Agrippa mold and produced the bramble marking that 
was common to both the late gutta and early rubber balls. Haskell 
balls, placed on the market in 1899, became known as "bounding 
billies." I t  is estimated that they could be hit about 25 yd. farther 
than the gutta. just as the gutta was about 25 yd, longer than the 
feathery. The consensus at  first, however, was that the distance 
gained did not offset the difficulty of controlling the lively ball 
on the green. Walter J. Travis of Kew York, considered the best 
putter of his day, resolved this debate by using a Haskell ball from 
an Agrippa mold in winning the U.S. amateur championship in 
Sept. 1901. Thereafter, the gutta became a relic of the past, and 
the game was again revolutionized and popularized as it had been 
with the advent of the gutta. 

The day of the ball made by hand in the professional's shop 
was ending. A. G. Spalding & Bros., a t  Chicopee, Mass., a manu- 
facturer of sporting goods, had undertaken production of gutta 
balls in 1898 and obtained a licence to produce its first rubber ball, 
the Spalding Wizard, in 1903  Soon thereafter the balata cover 
was developed for Spalding, and its improved adhering qualities 
made it an important innovation. Earliest experiments with the 
rubber ball concerned the core. I t  was determined that, for 
resilience, mobile cores were best, offering the least resistance to 
the distortion to the ball caused by club-head impact. Operating 
on this theory, the Kempshall Golf Ball company produced the 
Kempshall water core, in which a small sac of water was substituted 
for solid rubber. The competition to produce a ball that could be 
driven longer distances was under way. Manufacturers tried 
lead in solution in an effort to combine weight with a mobile core, 
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but this proved potentially injurious to curious children and ani- 
mals. Zinc oxide was substituted, but the pigment tended to 
settle and unbalance the ball. In  the 1920s true solutions involving 
glue, glycerin and water mere developed for the first-line balls. 

More telling improvements were made in winding, the critical 
factor in the modern ball. Machines replaced men and were 
constantly improved. The object of the winding process is to 
obtain the greatest tension and closest possible approach to the 
breaking point of the rubber thread. The earliest thread mas of 
wild rubber from the Amazon basin; development of plantation 
rubber led to greatly improved quality. 

Early rubber balls were made with the bramble and reverse- 
mesh markings of the gutta ball, but experiments led to improve- 
ments as they revealed the best relationship of both depth and area 
of indentation to the ball's total surface. William Taylor, in Eng- 
land, reversed the markings on his molds to produce the dimple, 
in contrast to the bramble, in 1908. The mesh, in contrast to 
the original reverse mesh, was a natural aftermath. Haskell 
balls a t  first TTere light and large, about 1.55 oz. in weight and 
1.71 in. in diameter, and they floated. In  the absence of regula- 
t.ions governing size or weight, manufacturers pursued one another's 
leads in the quest for the most efficient combination. Heavy 
solutions in the core increased the weight to about 1.72 oz. in 
the first decade. Then both size and weight underwent a gradual 
reduction to 1.62 oz. and 1.63 in. about the time the Haskell patent 
expired in 1915. Expiration of this patent increased the competi- 
tion. which had tended to make courses obsolete. Therefore, in 
1920 the U.S.G..I\. and the R.A.G.C. agreed that after May I :  1921, 
balls used in their championships must weigh not more than 1.62 oz. 
and measure not less than 1.62 in, and the tn70 organizations would 
take such steps as were deemed necessary to limit the power of 
the ball. The ball actually was unchanged by this regulation; it  
continued to measure 1.63 in., .or in. above the minimum. In 1923 
the U.S.G.A. decided that the power should be reduced. A series 
of experiments under William C. Fownes, Jr., of Pittsburgh and 
Herbert Jaques, Jr.: of Boston led to the introduction in the United 
States in 1930 of the so-called "balloon ball," weighing not more 
than 1.55 oz. and measuring not less than 1.68 in. in diameter. 
This ball, 11-ith no regulation of its velocity, became standard in 
the United States on Jan. I ,  1931, and was the first deviation from 
the British ball. I t  proved too light to hold on line in flight in a 
wind or on a green as it lost momentum, and it survived only one 
year. The slightly heavier ball, weighing not more than 1.62 oz. 
and measuring not less than 1.68 in., became standard in the U.S. 
on Jan. I .  1932. The velocity of this ball was not regulated: how- 
ever, until the U.S.G.A. completed a satisfactory testing machine in 
1941. After Jan. I ,  1942, the U.S.G.A. required that the velocity 
of the ball be not greater than 250 ft. per second as measured on 
the association's machine under specified conditions. 

2. Modern Clubs.-Golf ~vas  being overtaken by the industrial 
revolution when the rubber ball came into the game at the be- 
ginning of the 20th century. These tu-o factors wrought major 
changes in the clubs and the methods by which they were produced 
as craftsmanship moved out of the individual professional's shop 
and into the factory. The harder rubber ball brought about the 
use of persimmon and, later, laminated club heads. Hard insets 
appeared in the faces. Increased demand led to the adaptation 
of shoe-last machine tools for the fashioning of wooden club 
heads. Sockets were bored in the club heads, and shafts were in- 
serted rather than spliced. Drop forging completely replaced 
hand forging in the fashioning of iron clubs, and faces were deep- 
ened to accommodate the livelier ball and were machine lined to 
increase the spin on the ball in flight. Stainless steel replaced 
carbon steels. Seamless steel shafts took the place of hickory. 
Composition materials were developed as an alternative to leather 
in grips, and the grip foundations were molded in so many lyays 
that they mere regulated in 1947. Inventive minds created novel 
clubs, not only centre-shafted and aluminum putters and the sand 
wedge but also types that were such radical departures from the 
traditional form and make that they could not be approved by the 
U.S.G.A. or the R.A.G.C. Modern club making in the United 
States began when Julian W. Curtiss of A. G. Spalding & Bros. 

purchased some clubs in London in 1892 for resale in his company's 
retail stores. Two years later, Spalding employed some Scottish 
club makers and began producing its own clubs. Hand modeling 
of woods and hand forging of irons did not long survive the de- 
mands of factory production. Within the first decade the Craw- 
ford. IlcGregor & Canby company in Dayton, O., a maker of shoe 
lasts. was turning out wooden heads; foundries were converting 
drop-forging processes to iron heads; and Allan Lard in Chicopee 
mas experimenting with perforated steel rods for shafts. A. W. 
Knight of the General Electric company joined this inventive 
movement and produced an aluminum-headed putter with the 
shaft attached near the centre rather than at  the heel. Travis used 
this "Schenectady" putter in winning the British amateur cham- 
pionship in 1904. 

The importance of these developments was such that, in pro- 
mulgatlng its revised code of rules in Sept. 1908, the R.A.G.C. 
appended the notation that it would not sanction any substantial 
departure from the traditional and accepted form and make of 
golf clubs. This principle has been invoked many times in an 
effort to preserve the original form of the game. When Jock 
Hutchison won the British open in 1921 with deeply slotted faces 
on his pitching clubs, the R.A.G.C. immediately banned such faces 
and the U.S.G.A. concurred with a regulation governing markings 
which became effective in 1924. After Horton Smith had so ef- 
fectively used a sand wedge with a concave face designed by 
E. M. MacClain of Houston, Tex., the principle of concavity was 
banned in 1931. However, Gene Sarazen developed a straight- 
faced sand wedge and used it so well in winning the British and 
U.S.G.A. opens in 1932 that he completed the revolution of bunker 
play. Experiments mith steel shafts went through several phases. 
Lard's perforated steel rod was no substitute for hickory, and the 
locked-seam shaft proved not to be the answer either. although 
the C.S.G.A. approved such shafts in 1924. However, in 1924 the 
Union Hardware company of Torrington, Conn., drew a seamless 
shaft of high-carbon steel which could be heat-treated and tem- 
pered. This came into the game in the late 1920s, was approved 
by the R.A.G.C. in 1929 and substantially replaced hickory in the 
early 1930s. 

Improvement of the steel shaft m7as accompanied by the general 
introduction of numbered rather than named clubs, and by the 
merchandising of matched sets rather than individual clubs ; clubs 
had become more numerous and more finely graduated than the 
names mhich had been applied to them and shafts could be manu- 
factured to specifications for flexibility and point of flex. Whereas 
formerly a golfer seeking new clubs went through a rack of mashies 
until he found one that "felt right" and then tried to find other 
clubs of similar feel, he later bought a mhole set manufactured to 
impart the same feel. The merchandising aspect of this develop- 
ment -Mas. perhaps, something more than a happy coincidence for 
the manufacturers. I n  any case, the merchandising opportunities 
inherent in the numbered and matched sets were carried to an 
extreme. and in 1938 the U.S.G.A. linlited the number of clubs a 
player might use in a round to 14. The R.A.G.C. concurred in 
a similar edict the next year. 

111. OUTSTANDING PLAYERS 

1. G r e a t  Britain.-As golfing associations. or clubs, developed, 
there arose a group of professionals who made golf balls, fashioned 
and repaired clubs and gave lessons. Many of them were great 
players. The first of these was Allan Robertson (181 j-j8) of 
St. Andrews nho,  legend states, was never beaten in a stake 
(money) match played on even terms (that is, not giving his op- 
ponent a handicap). His apprentice was the man eventually 
known as Old Tom Morris (1821-1908), professional, green- 
keeper and patriarch of St. Andrews. When Old Tom was 30, he 
moved to the Prestwick Golf club which offered a belt as a chal- 
lenge trophy for an open championship in 1860. IVillie Park, Sr. 
(1864-192j), one of the famous golfing brothers from Mussel- 
burgh, non it with a 36-hole score of 174; but Old Tom won in 
1861, 1862, 1864 and 1867 His son, Young Tom Morris C18 jo- 
75). succeeded him and won for three successive years, retiring the 
prize belt. Young Tom won his first professional tournament a t  
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the age of 16. He was 18, 19 and 2 0  when he won his three suc- 
cessive open championships. In  the absence of a prize, there was 
no championship in 1871, but a cup which has been in competition 
ever since was put up in 1872 by the Prestwick Golf club, the 
R.A.G.C. and the Honourable Company of Edinburgh Golfers and 
Young Tom v70n it to score a fourth successive victory. Shortly 
thereafter he died, a t  the age of 25. 

The British amateur championship~was not started until 1885 
after the Royal Liverpool Golf club a t  Hoylake, Eng., had pro- 
posed a tournament "open to all amateur golfers." The tourna- 
ment attracted nearly all the best amateurs of the time and the 
winner was Allan F. MacFie, but it  was not immediately recognized 
as the championship. The following year, the Royal Liverpool 
suggested to the R.A.G.C. that the tournament be established as 
the amateur championship, and 24 clubs joined together to pur- 
chase a trophy and manage the event. Among British players who 
won the amateur championship at  least two times after 1900 were 
John Ball (1907, 1910 and I ~ I Z ) ,  H.  H.  Hilton (1911 and 1913)~  
E.  Holderness (1922 and 19z4), C. Tolley (1920 and 1929) and 
J. Carr of Ireland (19j3 and 1958). 

The Ladies Golf union was formed rather late, in 1893, and the 
first British women's championship was held that year, at St. 
Anne's, Eng., and won by Lady Margaret Scott, as were the next 
two championships. 

One of the first outstanding woman golfers was Dorothy Camp- 
bell, who won the British women's championship in 1909 and 1911, 
was runner-up in 1908 and semifinalist in 1904, 1905 and 1906. 
She won the U.S. championship in 1909, 1910 and 1924 and the 
Canadian championship in 1910, 191 I and 191 2. Twice married, 
she was Mrs. John V. Hurd, then Mrs. Edward Howe. She became 
a resident of the U.S. early in the century. She won more than 
7 jo  prizes in golf. 

Another British woman, Joyce Wethered, won the women's open 
championship in 1922, 1924, 1925 and 1929, the English women's 
title five years in a row, 1920-24, and represented Britain in nu- 
merous international matches. I n  1935 she toured the United 
States as a professional representing a London store, and com- 
peted most creditably against the best men and women golfers. 
She became Lady Heathcoat-Amory. Other British women's cham- 
pionship winners of note have included Enid Wilson, who won in 
1931, 1932 and 1933; Mrs. Andrew Holm, in 1934 and 1938; 
Pamela Barton, in 1936, in which year she also won the U.S. cham- 
pionship, and 1939; Miss F. Stephens (Mrs. Roy Smith), in 1949 
and 19 j4 ; and Mrs. G. Valentine, in 1955 and 1958. 

At the end of the 19th century golf had taken hold in the United 
States and was soon played in almost every country in the world. 
Meanwhile England was producing great players. J.  H .  Taylor and 
H. Vardon, together with J. Braid, a Scotsman, won the open 
championship 16 times between 1894 and 1914. Vardon, the 
greatest player that the world had seen up to that time, won the 
title six times. These three supreme golfers were known as "the 
great triumvirate" and were primarily responsible for the forma- 
tion of the Professional Golfers association in 1901. This body 
(which has about 1.400 members) is responsible for professional 
tournaments and for the biennial Ryder cup match (for profes- 
sionals) when it is played in Great Britain. 

2. Uni ted  States.-The first official United States open, ama- 
teur and women's amateur championships were held in 1895, and 
the respective winners were Horace Rawlins, Charles B. Mac- 
donald and Mrs. Charles S. Brown. An unofficial open, at match 
play. in 1894 was won by Willie Dunn. 

After World War I the influence of the many Scottish golfers 
who had emigrated to the United States became evident. U.S. 
golfers iprincipally Walter Hagen and Robert T .  (Bobby) Jones, 
Jr., who achieved the unparalleled performance of winning the open 
and amateur championships of Great Britain and the U.S. in the 
same year, 1930 j monopolized the British open championship until 
T. H .  Cotton won in 1934. a feat he repeated in 1937 and 1948. 

By the early 1930s U.S. dominance of the international scene 
was growing. From 1933 until 1958 the only victories by British 
teams in the biennial matches against the United States were in 
1938, when the amateurs won the Walker cup, in 1952 and 1956, 

when the women won the Curtis cup, which they retained in 1958 
with a tie, and in 1957, when the professionals won the Ryder cup. 

Walter J. Travis was the first great U.S. golfer. He was born 
in Australia, but his golf was wholly learned in the United States. 
Of striking appearance, with jet black beard and impeccable garb, 
he was unpopular with fellow golfers because of his austere, taci- 
turn demeanour. But he proved his ability as a golfer by winning 
the U.S. amateur in 1900, 1901 and 1903, by reaching the semi- 
finals in five other years and by winning the qualifying medal in 
1900, 1901, 1902, 1906, 1907 and 1908. He won the British ama- 
teur title the only year he entered this event-1904. 

Jerome D. Travers learned his golf a t  Nassau Country club, Long 
Island, under the tutelage of Alec Smith, famous Scots professional 
who went to the U.S. in 1898. Travers was a player with in- 
domitable courage, an ability to outgame an opponent a t  match 
play and nerve that rarely failed him in a crisis. He won the 
amateur championship in 1907, 1908, 1912 and 1913, and was 
finalist in 1914; he won the open title in 1915; and he won a long 
list of sectional championships. 

Francis D. Ouimet became a national hero in 1913 when, un- 
known as a golfer except around Boston, he tied Vardon and Ted 
Ray, two of the best British professionals, a t  304 strokes for 72 
holes in the U.S. open, held a t  Brookline, and defeated them in a 
play-off, enabling the U.S. to retain the title. The following year 
Ouimet won the amateur, and he repeated 17 years later, in 1931. 
He was a semifinalist in 1923, 1924, 1926 and 1927; and was 
runner-up in 1920. He was a member of the United States team 
against Great Britain for the Walker cup from the first of these 
international matches in 1922 to 1949, serving as captain in 1932, 
1934, 1936, 1938, 1947 and 1949. 

Charles ("Chick") Evans, Jr., first showed promise as a golfer 
around Chicago in the period 1906-10. H e  was runner-up in the 
U.S. amateur of 1912 and the L.S. open of 1914, winning the 
western amateur title in both those years and also in 1909 and 
1915. In 1916 he became the first golfer to win the U.S. amateur 
and open in the same year; his score of 286 in the open stood as 
the record low for 2 0  years, until Tony9Manero scored 282 in the 
1936 open. In  1942, a t  the age of 52, Evans fought his way against 
excellent competition to the final of the Chicago city champion- 
ship, where he was defeated by a youthful opponent. Evans 
competed in the open championship a t  Baltusrol Golf club, 
Springfield, N.J., in June 1954, where he had the honour of being 
the oldest contestant a t  the age of 64. 

Bobby Jones is regarded as the greatest amateur golfer of mod- 
ern times. His career was brilliant from his debut in national 
competition in the U.S. amateur of 1916 until his unparalleled per- 
formance in 1930 of winning all four of the world's most difficult 
titles-the British amateur, the British open, the U.S. amateur and 
the U.S. open. This feat became known as Jones's "grand slam.'' 
During his golfing career Jones won the British open three times, 
the British amateur once, the U.S. open four times and the U.S. 
amateur five times. He played for the U.S. against Britain in the 
Walker cup team matches in 1922, 1924, 1926, 1928 and 1930. 

W. Lawson Little, Jr., first appeared in national competition 
in the 1929 U.S. amateur, where he was defeated in the semi- 
final round by Francis Ouimet. I n  1934 he won both the United 
States and British amateur titles and the following year repeated 
his victories in both events. Little turned professional in 1936, 
won the Canadian open that year and the U.S. open in 1940. 

Among other U.S. players who won the amateur championship 
have been H. Whigham (1896, 1897), C. Egan (1904, I ~ O S ) ,  
M. Ward (1939, 1g41), W. Turnesa (1938, 1948) and H.  Ward, Jr. 
(1955,1956). 

Professional golfers contributed richly to the history of the 
game in the United States, and while it  was well into the 20th 
century before there was a native-born champion among them, the 
over-all record of the pros was remarkable. No other country pro- 
duced so many able players; Walter Hagen and Gene Sarazen were 
particularly outstanding. 

Walter Hagen first appeared on the national scene in the 1913 
U.S. open at  Brookline, where he gave an excellent account of 
himself, considering his competitive inexperience, and placed fourth 
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P H O T O G R A P H S .  F R A N K  1. S C H E R S C H E L  

STROBO-FLASH PHOTOGRAPHS O F  A W E L L - E X E C U T E D  F U L L  T E E -S H O T  

1. The i r i t i a l  movement of the backswing is a turn of the lef t  hip to the 
rtght. As the body "winds up," the shoulders, arms, hands and club 
fo l low i n  one co-ordinated movement, w i t h  the club-shaft kept in 
1ir.e w i t h  a straight ( b u t  not  tense) left arm. The club-head starts 
low aiong the ground and follows the body-turn 

2. The wrists do not  enter the swing i n  any way u n t i l  this stage, at 
which point  they begin to "cock," are fu l l y  cocked at the top of 
the swing, and remaln so u n t i l  just before the bal l  i s  hit. The 

5 .  The left h ip has turned wel l  out of the way of the shot, clearing the 
path for the straight lef t  arm. Wrists are uncocking t o  br ing the 
club again in to  alignment w i t h  the lef t  arm, thus delivering a 
powerful b low to the ba l l  

6. As the club approaches impact w i t h  the ball, the wrists have straight- 
ened; so have the legs. There is a feeling of h i t t i n g  against a f irm 
lef t  side. The whole r igh t  hand hits hard, as though slapping a 
f lat object. Le f t  hand gr ip must be firm enough to support this h i t  . . 

greater part of the player's weight has shifted onto his braced r ight  
leg, the left side is relaxed, and the lef t  heel has eased very 7. The club-head, after impact, fol lows the l ine of f l ight  u n t i l  the wrists 

f rom the ground natural ly  begin to turn. The action is that  of centr i fugal  force, 
applied from a solidly-grounded triangular foundation composed of 

3. A t  the top of the swing, there is a f u l l  body-turn, essential for power. the two feet and the head 
The club-shaft has reached the horizontal, w i th  both hands well un- 
der the shaft and fu l l y  cocked. A f u l l  gr ip i s  maintained w i th  the 8. Note that, u n t i l  this view, the head has been held steady throughout 
lef t  hand, and the lef t  arm is held as straight as possible without the swing. This position is important  i n  preserving balance. Observe 
tenseness also that, u n t i l  now, the r i g h t  elbow has been kept  comfortably clost 

4. The lef t  h ip starts the downswing. As the body uncoils, i t  pulls the to the r igh t  hip, to give the swing compactness 

lef t  arm down into the h i t t i ng  area. The lef t  arm continues to be 9. A t  the finish of the swing, the body has turned to face the l ine of 
held straight, w i t h  the cock of the wrists preserved. Observe in this flight. The head is not  raised, bu t  waits un t i l  i t  is pushed u p  by 
and figs. 5 and 6 how the player's weight gradually shifts off the contact of the r igh t  shoulder on the chin. The player's balance con. 
r i g h t  leg tinues t o  be retained, w i t h  most of his weight  on his le f t  heel 





against an expert field. The following year at Chicago he won the 
event. His golf, entirely self-taught. was unorthodox; he had no 
desire to copy the smoother swings of his fellow professionals. 
He scorned to practise by the hour, as was the practice of other 
pros. To  Hagen, more than to any other golfer, goes the credit 
for breaking down the barriers between amateurs and professionals. 
Between 1914 and 1936 Hagen won the U.S. open t~vice, the British 
open four times (a feat matched after World War I only by A. D. 
Locke of South Africa and P. W. Thomson of Australia), the 
P.G.A. championship five times (including four in a row-1924, 
1925. 1926, ~ g z i ) ,  the Canadian, French and Belgian opens once 
each and at  least 45 other events of lesser importance. In  all he 
participated in not less than 2 0 0  open tournaments and was rarely 
out of the money. In  addition, he played in about I.joo exhibi- 
tion matches in the C.S. and other countries, many of them for 
high fees or stakes. He is said to have earned around $~,ooo,ooo 
during the 2 2  years he was rated as a top-flight golfer. 

Gene Sarazen reached golfing fame in 1922 by winning the U.S. 
open a t  Chicago and proved he was a golfer of more than passing 
ability by adding the professional title that same year at  Oak- 
mont, Pa., and the following year at  Pelham. N.Y. Xo further 
titles of importance came his way for ten years, but during this 
period he was a constant competitive threat. In 1932 he re- 
appeared as a champion, winning the British open ~vi th a brilliant 
283 and the U.S. open with an equally brilliant 286, ~vhich tied 
the then low-scoring record established in 1916 by Chick Evans. 
In  1933 he won the P.G.A. title for the third time and came within 
one stroke of winning the British open. In  1940 he tied Lawson 
Little for the U S. open championship with a score of 287, but lost 
the play-off with 73 to Little's 70. 

As Hagen, Sarazen and Tommy Armour passed their prime, other 
professionals carried on but it a a s  not until the late 1930s that 
the so-called pro circuit, underwritten by civic and club organiza- 
tions throughout the country, began putting up major prize money 
for the experts. Robert E. Harlow developed this circuit and xas  
the first tournament manager of the P.G.A. Fred Corcoran suc- 
ceeded him in 1937. That year. aggregate prize monies totaled 
$~oo.ooo;  when Corcoran left the field in 1947, they totaled $6jo,- 
ooo. Tournament purses had grown from a $3,000 minimum in 
1937 to a $I 5,000 minimum after World War 11. In  the second 
half of the 20th century the P.G.A. circuit offered approximately 
$I ,ooo,ooo in prizes annually. 

Other names in G.S. professional golf history include J. Barnes, 
who won the professional title in 1916 and 1919, L. Diegel, who 
won in 1928 and 1929, D. Shute, who won in 1936 and 1937, and 
R. Guldahl, who won the open title in 1937 and 1938. Byron 
Nelson, Ben Hogan and Sam Snead, after 1940, combined to win 
the major portion of prize monies. Following World War I1 Nel- 
son retired from serious tournament participation. After winning 
the U.S. open and the P.G.A. title in 1948, Hogan, following his 
recovery from serious injuries suffered in an automobile accident, 
returned to the golfing circuit in Ig jo  and won the U.S. open in 
that year and in 1951 and 1953, the year he also won the British 
open to duplicate the historic feats of only two other Americans, 
Bobby Jones and Gene Sarazen. 

After the open. the leading tournament in prestige became, per- 
haps, the masters, played each spring at  Augusta, Ga. Instituted 
in 1934. the masters tournament, an invitational affair, receives 
national attention. 

I n  the United States from 1900 to 1930, four women golfers were 
outstanding. First of these was Margaret Curtis. who won the 
women's chainpionship in 1907, 1911 and 1912. The next out- 
standing champion lvas Alexa Stirling of Atlanta, Ga.. who won her 
first national title ~ ~ h i l e  quite young in 1916 and repeated in 1919 
and 1920. She n a s  runner-up in 1921 and 1923 and in 192j, as 
Mrs. \V. G. Fraser. She also won the Canadian championship in 
1920 and 1934. 

Another great U.S. woman golfer is Mrs. Glenna Collett Vare, 
who learned her golf around Providence. R.I., won her first 
women's title in 1922 and repeated on five occasions-1925, 1928, 
1929, 1930 and 1935. She made four attempts at  the British 
crown, but was turned back twice in the final round. Mrs. Vare's 

extended hold on women's golf was broken when Virginia Van Wie 
of Chicago replaced her as champion during the three seasons of 
1932, 1933 and 1934. Physical inability to continue in tourna- 
ment play forced Miss Van Wie to forfeit her title without contest 
in 1935. Betty Jameson won the title twice in a ro7n7, in 1939 and 
1940. 

The greatest names in women's golf after World War I1 included 
Mrs. Mildred ("Babe") Didrikson Zaharias, Pat ty Berg, Louise 
Suggs and Betsy Rawls, all of whom played professionally. Mrs. 
Zaharias, an Olympic winner in track and field in 1932, picked up 
a golf club that year a t  the invitation of Grantland Rice and from 
that time played the game with astounding success. She regained 
her amateur status long enough to win the British women's amateur 
title in 1947-the first American to do so. She turned pro again 
and embarked on a series of successful golf tours. The women fol- 
low a professional circuit similar to if less demanding than that of 
their male counterparts. From 1946, when the women started 
their own open championship, Mrs. Zaharias continued to be the 
leading woman player until her death in 1956, the most famous 
competitor since the days of Mrs. Vare. 

Television enhanced the popularity of golf, such tournaments 
as the open, masters and several others being given network cover- 
age on the final day. I t  mas estimated, for example, that more 
than 20.000,000 viewers witnessed Lew Worsham's dramatic 104- 
yd. second shot into the cup on the final hole to win a tournament 
at  Tam O'Shanter in 1953. 

IV. THE MODERN GAME 

The game consists in playing the ball from a teeing ground into 
a hole by successive strokes in accordance with the rules. The 
stipulated round consists of 18 holes, and most golf courses have 
18. Standard 18-hole courses measure from 6,joo to 6,800 yd.; 
individual holes, from IOO to 600 yd. However, some courses have 
only nine holes and these are played twice in a stipulated round. 
The clubs are designed for the various positions in which the ball 
may come to rest and for the various distances to the hole. The 
objective is to hole the ball in the fewest strokes. 

There are two distinct forms of play: match play and stroke 
(medal) play. I n  match play the player and his opponent are 
playing together and competing only against each other, while in 
stroke play each competitor is competing against every other player 
in the tournament. In  match play, the game is played by holes 
and each hole is won by the player who holes his ball in the fewer 
strokes. If both players hole in the same number of strokes, i t  
is halved. When a player has won one more hole than his op- 
ponents, he is said to be one up. The match is won by the player 
who is leading by a number of holes greater than the number of 
holes remaining to be played, as, for example, three up and two 
to play. In  stroke play, the competitor who holes the stipulated 
round or rounds in the fewest total strokes is the winner. Amateur 
championships usually are at  match play and professioilal and 
open championships at  stroke play, over 72 holes. 

I n  both match and stroke play, players can compete as individ- 
uals or as partners. When two players compete as partners. each 
playing his own ball, the better ball on each hole is their score 
for that hole; this is a four-ball or best-ball match. Two players 
may compete as partners with two others, each pair playing al- 
ternate strokes on a single ball; this is a match foursome. 

Players of varying abilities compete against each other by using 
handicaps. A handicap is the number of strokes a player receives 
to adjust his score to a common level. The better the player, the 
smaller his handicap, and the best players have handicaps of zero 
and are called scratch players. A scratch player whose average 
score is 70 can have an enjoyable match with a player whose aver- 
age score is 80 by giving him a handicap of 10 strokes. Handicap 
golf is limited to amateur competitions, and championship tourna- 
ments are played without handicaps. 

The starting place for each hole to b e  played is the teeing 
ground. The front is indicated by two markers, and the teeing 
ground is the rectangular space two club lengths in depth directly 
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behind the line indicated by the 
markers. The player tees his ball 
anywhere within this space, usu- 
ally setting it up on a small 
wooden or plastic peg. and strikes 
it toward the hole. The stroke 
from the teeing ground is called 
the drive. SHAFT-  / 

The preferred line to the hole 
is generally a clear, mowed route 
called the fairway. The fairway 
is customarily bordered by longer HOSEL 
grass called rough, and farther H E A D  -NECK 

from the fairway there may be 

the preferred line to the hole and 

dE 
woods. At strategic places along TOE 

\ SOHLYL 

guarding the putting green are F IG  I -PARTS O F  A G O L F  C L U B  

obstacles called bunkers, depres- 
sions in the ground filled with sand (sand traps). Some holes re- 
quire the player to skirt or cross streams or ponds. Both bunkers 
and bodie; of nater  are hazards. 

The hole itself measures 4: in. in diameter, is a t  least 4 in. 
deep and is set in an area of turf specially prepared and main- 
tained and closely mowed for putting. When the player putts, he 
uses a straight-faced club and rolls the ball across the putting 
green tomard and eventually into the hole. 

An expert player plays most holes in four strokes. a drive of 
2 2  j to 250 yd.. a shot to the green and two putts. However, every 
course contains a few short holes on which thc expert might be 
expected to drive onto the putting green and a few long holes on 
which the expert might require a drive and two more strokes to 
reach the putting green. On the former. he would be expected to 
make 3 and on the latter 5, since two putts on each green is the 
standard. 

Every course in the United States has a par. ~vhich is defined as 
the score an expert would be expected to make, and many courses 
also have a bogey. xhich is defined as the score that a moderately 
good golfer ~vould be expected to make. Both par and bogey are 
defined by the U.S G.A as errorless play ~ i t h o u t  flukes and under 
ordinary weather conditions, alloming two strokes on the putting 
green. However, par is essentially a C S term that came into use 
in the early 1900s as a base for computing handicaps under the 
system devised by L. Calkins of Plainfield, X J. Bogey is essen- 
tially a British term that came into use in England in 1891 and 
mas derived from a mythical Colonel Bogey, who was described 
as uniformly steady but never overbrilliant. As the terms de- 
veloped, bogey was sometimes. although not always, one stroke 
higher than par. 

Thus. colloquially in the United States, bogey often is used to 
indicate a score one stroke above par. 

I n  the average good player's set there are either 3 or 4 wood 
clubs and 9 or 10 irons (no more than 14 clubs may be carried 
during a round). S o  two clubs in a set are the same. There are 

differences in length and suppleness of shaft, weight, size and shape 
of head. the angle at  which the shaft ends and the head begins 
(the lie) and the angle of the face of the club from the vertical 
(the loft).  The various clubs are known both by number and by 
name. The names have come down from the early days of golf; 
the numbers are a U.S. innovation dating from the early 1920s, 
when matched sets came in and it was found more practical to 
indicate club gradations by consecutive numbering than to stamp 
the name on the club's sole. (See Eqztipment and the Develop- 
ment of tlze Game, above.) 

1. Wood Clubs.--AYzcmber One (Driver).-Used from the tee 
for maximum distance: has a large head and a deep. almost vertical 
face. For the average player the driver is 42 to 43 in. long and 
weighs between 13 and 14 oz. 

Sumber T-do (Brassze).-So called because the sole of the club 
originally was covered ~vi th  a brass plate. Used mostly for long 
shots from good fairway lies, the club has a slightly smaller and 
shalio~ver face than a driver but ni th  more loft. 

Sumber Three (Spoon).-Shorter shaft and shallower face than 
driver or brassie, but face has considerably more loft. The club 
is used to play the ball from lies too poor for a brassie, and also 
for strokes ~vhen the use of a driver or brassie would send the 
ball beyond the green. 

Xunzber Four ( B a j y )  -Smaller head, shallo~ver face and more 
loft than a spoon. I t  mill hit a ball about as far as a number one 
iron. 

Nztmber Five.-A great favourite with players who have an aver- 
sion to iron clubs, it replaces the number three or four iron. I t  
has an extremely small and compact head. 

2. Irons.-Sz~mber One (Driving Iron or Cleek).-A long shaft 
and very little loft to the club face. Used for tee shots and full 
shots of 190 to 205 yd. from lies too "heavy" for a wood A diffi- 
cult club to use, it produces a long, low shot. Note: all distances 
here and below are calibrated for the medium-hitting player. The 
professionals get more distance. 

Szlrnber Two (h'zdiron).-Slightly more loft, for shots from 180 
to 190 yd. 

Nu?nber Three (Mid Mashie).-For 16 5-1 75-yd shots. 
-Tzl?nber Four (,VIashie Iron) -For I jo-165-yd. shots 
Number Five (ll/lashie).-For shots b e t ~ e e n  140 and 150 yd. 

Ball pitches hlgh and stops quickly after hitting the ground. This 
club is also used for pitch-and-run shots from 30 to 50 yd. off the 
green; the ball travels part of the way through the air, then rolls 
the rest of the nay.  

.Vu?lzber Szx (Spade Mashie).-For shots between 130 and 140 
yd and also for playing the ball from high grass or difficult lies, 
when getting out is more important than distance. 

Number Seven (.l.lashze Niblick).-Resembles the spade mashie, 
but has still more loft and head weight. Used for shots between 
1 2 j  and 135 yd.; puts plenty of backspin on the ball. 

A'zlnzber Ezglzt (Pztchzng iViblzck).-Still more loft, for shots of 
from 1 2 0  to 130 yd. 

Number Nzne (Niblick).-Face has a great deal of loft and the 
head is heavy. to carry it through long tough grass or heavy sand 
A ball, properly hit, rises almost vertically and upon hitting the 
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F I G .  2 .- DISTANCES A N  EXPERT PLAYER GETS WITH VARIOUS I R O N S  
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1. T h e  Wood Shot.-With the wood clubs, the player assumes a 

generally square stance in relation to the intended line of flight. 
He should feel comfortable and well balanced. The club head is 
placed on the turf directly back of the ball, with the face a t  right 
angles to the flight line. Keeping his eye on the ball, the player 
starts the club back slowly along the ground until the extended 
arms naturally lift it. This action continues to the top of the 
sning, a t  which point the club shaft is approximately horizontal, 
with both ~ \ r i s t s  underneath it. The left arm is fairly straight 
but not rigid, with just enough elbow bend to permit freedom. 
The right elbow is kept close to the body. The backswing must 
be unhurried; a fast jerky backswing will destroy timing. 

The downsxing is started by a co-ordinated pull of the left hip, 
shoulder, arm and hand, slowly at  first, then accelerated as the 
ball is neared. Care must be taken not to hit too soon; greatest 
acceleration should be achieved at  the moment of impact with the 
ball. At impact the left arm and club shaft are in alignment and 
the club follo~vs through along the line of flight until the arms 
naturally bring it up and around to the rear. The stroke with a 
wood club is a sneeping swing rather than the hit which character- 
izes play with irons. 

2. T h e  I r o n  Shot.-The technique employed in hitting an iron 
shot is some\< hat different from 

shots are hit very 
downward; the club head comes 

FIG 3 -pRoGREsslVE STAGES I N  ASSUMING OVERLAPPING GRIP O F  GOLF in contact riith the ball and 
CLUB tinues down and through, taking 

some turf cal led a d i v o t .  
ground may jump backward as a result of the backspin this club aids in control and imparts back- 
imparts. spin to the ball so that it rises 

lyumber Ten (Wedge).--Face has a great deal of loft, like the readily and comes to rest nithout 
niblick, but the club has a broad flange on the sole There are much roll-a desirable feature, 
two types of wedges-the sand wedge to use in bunkers and the since irons are 
pitching wedge for pitch shots. 

The Puttev-A club \ ~ i t h  a short stiff shaft and a straight or 
nearly straight face, for rolling the ball on the green. There are easier for the golfer to 

travel of a quick-stopping ball. many styles of putters. Q '-0 
Actually. contact with the ball FIG. 8.-PUTTING STANCE AND 

C. THE GRIP and the turf must be almost si- BACKSTROKE 

.Cf7hile a golf club may be gripped in various nays and satis- multaneous, since to hit the turf 
factory shots result, the so-called overlapping grip seems to be back of the ball will rob the shot of much of its power, while pick- 
the most commonly used among expert players and the most fre- ing the ball clean mill result in a flat shot and too much roll. 
quently taught by golf instructors. Fig. 3 shov,s the ~rogressive The stance for long irons is not greatly different from that em- 
stages of the hands of a right-handed player in assuming this grip, ployed ~ + i t h  a wood, with the ball off the left heel, but as the iron 
which is used for all clubs except the putter. (For recommended selected for a shot becomes progressively shorter (that is, a shorter 
putting grip, see under Putting, belo~i~.)  shaft and a face more laid back) the ball is played more and more 

LtThile the overlapping grip is almost universally used among toward the right foot. The swing is inclined to be more upright 
golfers. the interlocking grip has its advocates. This grip differs and. especially on the shorter shots, the backsu,ing and follow- 
from the overlapping in only one particular-the little finger of through are less full 
the right hand does not overlap the left forefinger, but instead 3. Approaching.--When the player has come within close 
fits down between the left fore- and middle fingers. range of the green, two methods of play are open to him-he may 

pitch the ball all the way and depend on backspin to stop his ball 
D. TYPES OF SHOTS near the pin, or he may play a chip shot in nhich the ball flies 

Descriptions are for right-handed players. part way through the air, as to the edge of the close-clipped surface 
of the green, and then rolls the remaining distance. 

? ? ? I 
4. Shots F r o m  Sand.-Even the most expert player will rarely 

I I I complete his round without having to play his ball from the loose I 
I I 

I sand in a bunker adjacent to a green. For this purpose he uses 
his sand wedge. 4 n  open stance is used-that is, the left foot is 
considerably xiithdrawn from the line to the cup. Care is taken 
to norm the feet well into the sand to ensure a firm footing through 
the stroke. The club is carried up more vertically than in other 
shots and then sent down at  a spot behind the ball, following a 
path that cuts across the line to the hole. 

This places a layer of sand between the ball and the club head; 
the ball thus is blasted from the sand without actually being 
touched with the club. 

When the player's ball is in & bunker at  a distance from the 
.---- / ------- d , - - - - - - - - - - green and lies well perched on the sand, it is possible to play an 

F I G  4 - VARIOUS STANCES LEFT TO RIGHT, CHIP SHOT, MASHIE SHOT, ordinary iron shot and get considerable distance. 
LONG-IRON SHOT. WOOD-CLUB SHOT 5. Putting.- The putt, once the ball is on the green, is the 
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most delicate shot in golf. The player must hit the ball along 
a line that allows for very little margin of error, and with enough 
force to roll the ball to the hole but not too far beyond in case 
the hole is missed. And since most greens are not level but have 
numerous minor pitches and slopes great care must be taken to 
select the proper line, which may be quite far to one side or the 
other of the hole. 

The  grip for putting differs from the grip for other clubs. The 
hands are placed on the shaft so the palms are opposed and parallel 
to the putter blade. This is for the purpose of relieving all mus- 
cular strain in the wrists during the stroke. The player stands 
quite erect (see fig. 5)  with his head directly over the ball and 
his feet close together and square to the line of putt. The ball 
is generally played off the left foot, in which case the player's 
weight is rather more over the left leg than the right, for the sake 
of balance. 

Knees are slightly bent to avoid tenseness. Hands are kept close 
to the body, with the left elbow moved out to point along the 
line of putt. Head and body are not allowed to move during the 
stroke. The putter is soled square across the line of putt, then 
brought back low along the ground. On the downstroke the putter 
still maintains its position square in the line of putt,  hits the ball 
crisply in dead centre, then follows through straight toward the 
hole. 

The  rule-making golf organizations are the R.A.G.C. and the 
U.S.G.A. As a result of a series of conferences in England and 
Scotland in 1951, the two bodies agreed on a uniform code of 
rules to govern play all over the world. The only difference is in 
the specifications for the ball. The minimum size for the United 
States ball is 1.680 in. in diameter; the minimum size for the 
British ball is 1.620 in. in diameter. The velocity of the United 
States ball may not be greater than 2 jo  ft. per second when meas- 
ured under prescribed conditions on an apparatus maintained by 
the U.S.G.A. but there is no velocity specification for the British 
ball. 

The two bodies attempt to perpetuate the uniformity in rules 
by exchanging views on interpretations and on recommendations 
for revision. 

While the basic principle of the rules is simple, the code itself 
has become complex over the years. The earliest known code, 
that of the Company of Gentlemen Golfers of Edinburgh, prob- 
ably drawn up about 1745, contained only 13 rules (see History, 
above). However, they applied only to match play. As stroke 
play, foursomes, three-ball and four-ball play came into favour, 
additional rules had to be drawn. A rule that is fair for two 
opponents playing against each other might not work at  all in 
stroke play. where each competitor is playing against the entire 
field. For example, if one ball strikes another on the putting green 
in singles match play, the owner of the ball struck may replace 
it  or not as he chooses. No one except the two players involved 
has any interest in the incident. However, the owner of a ball 
so struck in stroke play must replace it, in fairness to all the other 
competitors in the field. Also, a rule that is satisfactory in in- 
dividual play might be completely inadequate when two play as 
partners in either a match foursome or a four-ball match. There 
is an additional source of complexity in the fact that golf is played 
not on uniform fields or courts but on a wide variety of natural 
expanses. 

The number of situations that can develop around a golf 
ball in play is almost limitless, and the rules makers have at- 
tempted over the years to cover as many as possible. Even 
so, it is impossible to cover all eventualities in rules, and both 
the U.S.G.A. and the R.A.G.C. issue a series of interpretations 
each year. 

The basic principle of the rules is to require that the ball be 
played from the teeing ground into the hole by successive strokes 
with the club. The rules are designed to promote this objective 
and to prevent the game from becoming one of maneuver by hand. 
They have been summarized in the statement: "Play the ball as it 
lies and take the course as you find it." This means that, as a 

general rule, the ball is to be teed and not touched again with 
the hands until i t  is lifted from the hole. The player is expected 
to employ his own skill with his clubs to avoid rough, hazards and 
other difficulties and to play his ball without improving its lie in 
any way. 

There are exceptions to this general rule that complicate the 
code. The rules, for example, provide means of proceeding when 
a player is physically unable to play his ball as it  lies because 
he has lost it ,  hit it out of bounds where play is prohibited or 
into a water hazard where he cannot get a t  it. The means of 
proceeding in such cases involve playing another ball in a specified 
position. If, for example, a player's drive from the tee goes out 
of bounds, that stroke is counted as one and his next stroke is two. 
The U.S.G.A. adopted for a trial period of one year effective 
Jan. I ,  1960, a change in the rules eliminating the penalty stroke 
for a lost, unplayable or out-of-bounds ball. The rules also per- 
mit a player to take relief without penalty when his ball comes to 
rest in a temporary accumulation of water (as opposed to a perma- 
nent water hazard), in ground under repair, against a shed or in 
a paper bag or near any other artificial structure or substance 
foreign to the course. Thus the rules contain not only penalties 
for infractions or inability to proceed in normal fashion but also 
rights and privileges that a player may exercise in certain situa- 
tions. 

Additionally, of course, the rules define the various areas of 
the course, such as teeing ground, through the green, hazards 
and putting green, in each of which rules and procedures may 
differ. The rules also provide for orderly progress of play. 

Golf is played on the honour system. A player is expected to 
count his own strokes even though he may miss the ball completely, 
to acknowledge the fact promptly if he violates a rule and incurs 
a penalty and to avoid interfering in any way with his opponent's 
or fellow competitors' play. When a referee accompanies players, 
his primary duty is to settle questions of fact and of golfing law. 
I t  is a basic requirement of good sportsmanship in golf to develop 
a working knowledge of the rules so that one will not through 
ignorance take advantage of another player, in either a tournament 
or an informal game. Few players or officials, however, are able 
to answ7er all questions that may arise in the differing forms of 
play, and the experienced ones usually carry rules booklets for 
reference. 

Golfing rules of amateur status are among the most strict. The 
U.S.G.A. and the R.A.G.C. both define an amateur as "one who 
plays the game solely as a non-remunerative or non-profit-making 
sport." 

The rules prohibit an amateur from playing for a money prize, 
from accepting a prize readily convertible into money or hav- 
ing a retail value exceeding $150 (L30 in Great Britain) and from 
receiving compensation for giving instruction. The rules also pro- 
hibit amateurs from accepting payments in any form, directly or 
indirectly, toward expenses incurred in connection with a golf 
competition, with a few specific exceptions under which the Brit- 
ish are slightly more liberal. British amateurs may accept pay- 
ments toward expenses incurred as members of an international, 
county or club team or similar body. United States amateurs may 
accept payments toward expenses incurred as members of an inter- 
national team only. The U.S.G.A. also permits amateurs to accept 
payments toward expenses incurred as participants in its amateur 
public links championship and in competitions limited to members 
of educational institutions, industrial organizations and military 
services. 

Otherwise, amateur golfers are expected to adhere strictly to 
the classic ideal that amateurs play purely for pleasure and at 
their own expense. 

Additional rules in both codes are designed to deter amateurs 
from commercializing in any way on their skills or reputations as 
golfers. However, professionals and amateurs may compete to- 
gether at  will and frequently do. Also, professionals in other 
sports may play as amateurs in golf provided they conduct them- 
selves in accordance with the rules of amateur status. A golfer 
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who has relinquished his amateur status but has not been a pro- 
fessional for more than five years may  regain amateur status by 
applying to  the  governing body in his country and serving a pro- 
bationary period of two years from the date of his last violation 
of the  rules. 

V. GLOSSARY 
The  following terms are  used in printed accounts of golf matches 

and in books of instruction; also included are some vernacular ex- 
pressions in common usage among players. 

Ace.-A hole scored in one stroke. 
Addressing the ball.-A player has "addressed the ball" when he has 

taken his stance by placing his ieet in position ior and preparatory to 
making a stroke and has also grounded his club (see Ground), except 
that in a hazard a player has addressed the ball when he has taken 
his stance preparatory to making a stroke. 

All square.-An even score, neither side being a hole up. 
Approach.-A stroke or shot to the putting green. 
Apron.-The last few yards oi iairway in iront oi the green. 
Away.-The farthest from the hole. 
Backspin.-Backward rotation of the ball, causing it to stop ab- 

ruptly. 
Bent grass.--A species of grass used ior putting greens. 
Best ball.--Match in which a single player .competes against the 

best ball oi two or more. 
Birdie.-One stroke under par ior a hole. 
Bisque.-A handicap stroke or strokes to be taken when desired, with 

the provision that the player must announce his choice to use a bisque 
on any hole before teeing off for the next hole. 

Blind.-An approach position irom which the green cannot be 
seen. 

Bogey.-Score a moderately good golfer would be expected to make 
on a hole, allowing two putts. 

Borrou1.-In putting, to play to either side of the direct line from 
the ball to the hole to compensate for roll or slant in the green. 

Bunker.-An area of bare ground, often a marked depression, usually 
covered rvith sand. (See Sand trap; Hazard.) 

Bye holes.-Holes remaining aiter a match is finished, that is, after 
one side is more holes up than remain for play. 

Caddie.-Person who carries a player's clubs. 
Carry.-Distance irom where a ball is hit to where it first strikes 

the ground. 
Casual water.-Any temporary accumulation of water, as a puddle 

after rain. 
Chip.-Short approach shot, on which the ball flies close to the 

ground. 
Co1zcede.-(a) To grant that an opponent will hole out a dead ball 

(see Dead) in one more stroke. (b)  To grant that an opponent has 
won a hole beiore play has been completed. 

Course.-The terrain over which the game is played; the whole area 
within which play is permitted. (See also Links.) 

Cup.-The hole into which the ball is played, 4$ in. in diameter and 
at  least 4 in. deep. (See also Hole.) 

Dead.-A ball is said to be dead when so near the hole that putting 
it in on the next stroke is a "dead" certainty; a ball is said to iall dead 
when it pitches with little or no run. 

Default.-To concede a match to an opponent without playing 
against him; to fail to appear for a scheduled match. 

Diz1ot.-A piece of turf cut out by a club during a stroke, which 
should always be replaced before the player moves on. 

Dog-leg.-A hole that bends sharply to leit or right between tee 
and green. 

Dormie.-A side is dormie when it is as many holes up as remain 
to be played. 

Doton.-In match play, a side is down when it has lost more holes 
than it has won. 

Draw.-Controlled hook (see Hook). 
Dub.-An unskilliul plaver; also, to hit the ball poorly. 
Eagle.-Two strokes-under par ior a hole. 
Face.-(a) Slope of a bunker. (b) Part  of the club head that strikes 

the ball. 
Fade.-Controlled slice (see Slice). 
Fairway.-The closely cut turf intended for play between tee and 

green. 
Flagstick.-Movable straight indicator, usually a lightweight pole 

with a numbered flag, placed in the hole to show its location: some- 
times referred to as the pin. 

Follow-throu~h.-Continuation of the swing of the club after the 

Gobble.-A boldly hit putt which finds the hole. 
Green.-Putting green around a hole. 
Gross.-.& player's score beiore deducting any handicap. 
Ground.-To sole or rest the club lightly on the ground, preparatory 

to striking the ball (see Addressing the Ball). 
Ground under repair.-Any portion oi  the course under repair or 

maintenance. If a ball should land on ground under repair or if the 
ground under repair should interfere with the player's stance or swing, 
the ball may be lifted and dropped, without penalty, as near as possi- 
ble to where it lay, but not nearer the hole. 

Halved.-A hole is halved when each side has taken the same number 
of strokes. 

Handicap.-The number of strokes a player receives to adjust his 
score to a common level, the generally accepted common level being 
scratch, or zero-handicap golf. 

Hanging.-X hanging ball is one which lies on a downslope. 
Hazard.-Any bunker or water hazard. 
Heel.-(a) Part oi  the club head nearest the shait. (b)  To  hit from 

this part and send the ball at right angles to the line of play. 
Hole.-(a) The hole into which the ball is played (see Cup).  (b)  

One oi  the 18 units, or holes, on a course, consisting of teeing ground, 
fairway, rough, hazards and putting green. 

Hole-high.-A ball that lies even with the hole (cup) but to one side 
or the other. 

Hole out.-Make the final stroke in playing the ball into the hole. 
Honoz~r.-The privilege oi driving off, or playing from the teeing 

ground, first. 
Hook.-To curve the ball widely to the left. 
Hose1.-Socket on the club head into which the shait is fitted. 
Lateral water hazard.-.& water hazard running approximately parallel 

to the line of play and so situated that it is impractical to keep the 
spot a t  which a ball crosses the hazard margin between the player and 
the hole. 

Lie.-(a) The inclination of a club when held on the ground in 
the natural position for striking. (b) The situation of the ball. 

Like.-Stroke which makes a player's score equal to his opponent's on 
a given hole. 

Line.-The direction in which a player desires his ball to travel. 
Links -A golf course, especially a seaside course. 
Loft.-(a) To elevate the ball. (b) Backward slant of the face of 

the club. 
Long game.-The strokes where attaining distance is the more impor- 

tant factor 
Loose impediments.-Natural object not fixed or growing, as a stone, 

leaf or twig. 
Marker.-(a) A scorer in stroke play appointed by a tournament 

committee to record a competitor's score. (b) A marker indicating 
the iront edge oi  a teeing ground or the boundar~es of a hole. 

Match play.-Reckoning the score by holes won and lost. 
Medal play.-Stroke play (see Stroke Plaq).  
Mixed foursonze.-Foursome in which a man and a woman play as 

partners. 
.Vassau.-A system of scoring under which one point is awarded for 

w-inning the first 9 holes, one ior the second 9, and a third ior the iull 
18. 

LVet.-Score after deducting handicap. 
Observer.-Person appointed by a tournament committee to assist 

a referee in deciding questions of iact and to report to him any breach 
of a rule or local rule. 

Obstruction.-Anything artificial that has been erected, placed or 
leit on the course. 

Odd.-Stroke that makes a player's score one more than his op- 
ponent's on a given hole. 

Out of bozcnds.-Ground on which play is prohibited. 
Ozctside agency.-Reieree, observer, marker, forecaddie or other 

agency not a part of the match or, in stroke play, not a part of a player's sac. . 
Par.-Theoretically periect play, or the score an expert would be 

expected to make on a hole, calculated on the number of strokes re- 
quired to reach the green plus two putts. Par is calculated on the 
basis oi distance. \Tomen's par for a course is slightly higher than 
par for men. U.S.G.A. standards ior computing par are: 

Men's par Women's par 

Par 3 Up to 2 50 yd. up  to 210 yd. 
Par 4 2 j 1  to 470 yd. 2 1 1  to 400 yd. 
Par 5 471 and over 401 to 575 yd. 
Par 6 576 yd. and over 

Penalty stroke.-A stroke added to the score of a side under certain 
ball has been s<ruck. rules. 

"Fore!"-U7arning cry by a player to any person in the way of his Pin.-Rod or pole to which flag is attached (see Flagstick). 
ball. Pitch.-An approach on which the ball is lofted in a high arc (see 

Forecaddie.--A person employed to indicate the position oi balls on Chip). 
the course. Pitch-and-run.-An approach on which a part of the desired distance 

Four-ball match.-A match in which there are two players to a side, is covered by the roll of the ball after it strikes the ground. 
each side playing its better ball against the better ball of the other Pivot.-The turn oi  the body as a stroke is played. 
side Pull.-To hit the ball so that it will curve to the left. -.-. 

Foursome.-A match in which there are two players to a side, each Putt.-Stroke made on a putting green. 
side playing one ball. Putting green.-All ground oi the hole being played that is specially 
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prepared for putting or is otherwise defined as such b y  the committee. Apart  f r o m  histological researches, Golgi  was  f a m o u s  for  his  

~eferee.-person appointed b y  the tournament committee to ac- observations o n  malaria. H e  showed t h a t  t h e  parasite o f  quartan 
company players t o  decide questions o f  fact and rules o f  golf. 

Rough,-Long grass bordering the fairway, also at times between fever d i f f ers  that tertian, that paroxysms are 
tee and fairway; m a y  include bushes, trees, etc. coincident w i t h  sporulation o f  t h e  parasites and tha t  t h e  severi ty  

R u b  o f  the green.-Any deflection or stoppage o f  a ball b y  a n  outside o f  a malarial a t tack  depends o n  t h e  n u m b e r  o f  parasites i n  t h e  
agency; the ball is played as it lies, without  penalty. blood. H e  also m a d e  valuable observations o n  pellagra and o n  

R u n  - (a)  T o  run a ball along the ground iri an approach, instead the causation o f  mental disease. o f  chipping or pitching i t .  ( b )  Distance a ball rolls a f ter  i t  lands. 
Sand trap.-A bunker having a layer o f  sand (see B u n k e r ) .  From 1875 Golgi held i n  succession t h e  chairs o f  a n a t o m y  and 
Sc1aff.-To hit the ground behind the ball, derived f r o m  a Scots histology and general pathology and histology i n  t h e  Univers i ty  

t erm meaning " a  slight blow." o f  Pavia. 
Scratch player.-One w h o  receives no handicap allowance. 
Short game.-Approach shots and putts. I n  1906 Golgi ,  jointly w i t h  S .  R a m 6 n  y Cajal (q.v.), was  
Single.-Match between t w o  players. awarded t h e  Nobel  prize f o r  physiology o r  medicine f o r  h i s  w o r k  
Slice.-To curve the ball widely t o  the right. o n  t h e  structure o f  t h e  nervous  sys tem.  H e  died i n  Pavia o n  
Square.-When a match is even. Jan .  2 1 ,  1926. ( W .  J .  BP. )  
Stance.-Position o f  player's feet and body  w h e n  addressing the 

ball. GOLGOTHA, a skull ,  f r o m  t h e  Aramaic Golgolta ( ~ & j ) q  
Stroke.-Forward movement o f  the club wi th  the intention o f  fairly Targ.  Onqelos o f  E x .  xv i ,  16, w i t h  t h e  second "1" omi t ted  for 

striking the ball. euphony  t o  Greek  ears) .  T h e  n a m e  o f  t h e  spot  where  Chr is t  was  
Stroke hole.-Hole o n  which a handicap stroke is given. crucified ( M a t t .  xxvi i ,  3 3 ;  M a r k  x v ,  2 2  ; J o h n  xix,  1 7 ) ,  outside 
Stroke play.-Reckoning the score b y  total strokes, also known as Jerusalem. medal play. 
T ~ ~ , - A ~  artificial peg or a pinch o f  sand on which the  ball may T h e  exact location o f  Golgotha is  uncertain.  T h e  traditional 

be placed for the first stroke on each hole. site m a y  b e  t h e  correct one.  T h e  location depends o n  t h e  lines 
Teeing ground.-Starting place for the hole t o  be played, indicated along which  t h e  walls o f  Jerusalem ran in Jesus' day .  T h e s e  lines 

b y  t w o  marks o n  the ground; also called the tee. are no t  n o w  k n o w n  w i t h  certainty.  Three-ball match.-Match in which three play against one another, 
each playing his o w n  ball. GOLIAD, a n  incorporated village o f  southeast  T e x a s ,  U.S., 

Threesome -Match in which one player competes against two,  who o n  t h e  San  Antonio  river and t h e  Southern  Pacific railway, 85 m i .  
play alternate strokes wi th  the same ball. S.E. o f  San A n t o n i o ;  t h e  c o u n t y  seat o f  Goliad county .  Goliad 

Through the green.-The whole area o f  the course except hazards and i s  surrounded by a very rich farming and grazing country. 
the teeing ground and putting green o f  the hole being played. 

Up,-In match play, a side is up  when it has won more holes than I n  nearby Goliad S t a t e  park are a restored Spanish mission and 
i t  has lost. t h e  well-preserved ruins o f  a presidio, m o v e d  there  i n  1749. T h e  

W a t e r  hazard.-Any water (except casual water)  or watercourse, re- n a m e  Goliad, i n  use  since 1829,  is  probably a n  anagram o f  t h e  
gardless o f  whether it contains water. n a m e  o f  t h e  Mexican  patriot Hidalgo (1757-1811) .  During t h e  

BIBLIOGRAPHY.-H~S~OYY: B. Darwin et al., A History of Golf in 
Britain (1952) ; Robert Browning, A History o f  ~ ~ l f :  the  Royal and struggle be tween  Mexico  and Spain  t h e  Mexican  leader ~ e r n a r d o  
Ancient Ganze (1955) ; H.  S .  C .  Everard, History of the Royal and Gutibrrez was besieged there.  O n  t h e  outbreak o f  t h e  T e x a n  
Anczent Gol f  Club o f  S t .  Andrews From 1754-I900 ( 1 9 0 7 ) ;  W. E. W a r  o f  Liberation,  Goliad was  garrisoned b y  a small force o f  
~ u ~ h e s ,  Chroni~les o f   lackh heath Golfers (1897).; H. B .  Martin, Fif ty  Mexicans who were soon forced to surrender and ,  o n  Dec .  20, Years o f  Amerzcan Golf  (1936) ; Horace Hutchinson, Fzf ty  Years o f  1835,  a preliminary "declaration o f  independence" was published Golf ( ~ g r g ) ,  Golf (1895) ; R .  Clark ( e d . ) ,  Gol f :  a Royal  and Ancient 
Ganze (1893)  ; James Lindsay Stewart, Golfiana Miscellanea (1887) ; there. 
Harry B .  W o o d ,  Golfing Curios and the Like ( 1 9 1 1 )  ; Thomas  S .  Aitchi- I n  1836, w h e n  Santa Anna began his  advance,  Goliad was  occu- 
son and George Lorimer, Reminiscences of the Old Bruntsfield Links pied b y  350 American troops under Col. James W ,  Fannin. I n  
Golf Club (1902) ; Andrew Lang, S t .  Andrews (1893) ; H .  B .  Martin 
and A ,  B ,  Halliday, Saint Andyews Golf  Club, 1888-~938 (1938) ; Charles orders withdraw and join Gen' Sam Houston> were 
Blair Macdonald, Scotland's Gift,  Golf (1928) ; Robert Harris, Sixty overtaken o n  Colette creek,  and a f t e r  a sharp fight ( M a r c h  19- 
Years of Golf (1953) ; Samuel L .  Parrish, Some Facts, Reflections and 20) were obliged t o  surrender;  t h e y  were marched back  t o  Goliad 
Personal Reminiscences Connected W i t h  the Introduction o f  the Game and shot down ( M a r c h  2 7 )  b y  Santa Anna's  command.  
of Golf Into the United States, More Especially as Associated TYzth GOLIARD, a name applied to those wandering students the Formation of the Shinnecock Hills Golf Club (1891) ; Frederic H .  
Curtiss and J o h n  Heard, The  Country Club, 1 8 8 2 - I ~ ~ ~  (1932) ; Frank (7)agantes) and clerks i n  England,  France and G e r m a n y ,  during 
G Menke,  The  Encyclopedia of Sports (1953) ; P. Lawless ( e d ) ,  The t h e  12 th  and 1 3 t h  centuries,  w h o  were be t ter  k n o w n  for  their 
Golfer's Companion (1937) ; Herbert Warren W i n d ,  T h e  Story o f  rioting, gambling and intemperance t h a n  f o r  their  scholarship. 
American ~ o l f  (1956) ; J .  B .  Salmond, The  Story o f  the R .  fi A .  (1956).  ~h~ derivation o f  the  word is uncertain, but i t  was  connected by Golf  Instruction: Alex J .  Morrison, A New W a y  t o  Better Golf 
( 1 9 3 2 )  ; Richard D, Chapman and L~~~~~~ sands (eds . ) ,  ~ ~ l f  as I play t h e m  w i t h  a myth ica l  " Bishop  Golias," also called "archipoeta" 
It  (1940) ; Chick Evans, Golf for Boys and Girls (1954) ; Harry and "primas"--especially i n  Germany- in whose  n a m e  their  
Gottlieb, Golf for Southpaws (1953) ; Patty Berg and Mark Cox, Golf satirical poems were  m o s t l y  writ ten.  T h e  jocular references t o  
~ l l u s t r a t ~ d  ( ~ 9 5 0 )  ; ~ o b e r t  T .  Jones, Jr., and Harold E .  Lowe,  Group t h e  rules o f  t h e  "guild" o f  goliards should n o t  b e  taken  t o o  
Instructton z n  Golf  (1939) ; T o m m y  Armour, H o w  to Play Your Best 
Golf All o f  the T ime (19 ;3 )  ; Sam Snead, Natural ~ ~ l f ,  ed ,  by T~~ seriously, though their  aping o f  the "orders" o f  t h e  church,  espe- 
Shehan (1953) ; Joe Nov&, Par Golf  i n  8 Steps ( 1 9 5 ~ )  ; Ben Hogan, cially their contrasting t h e m  w i t h  the mendicants ,  w a s  denounced 
Power Golf  (1948) ; Ernest Jones and Innis Brown, Swinging into b y  church synods.  
~ o l f  ( 1 9 ~ 6 )  ; ~ e n r y  Cotton,  This Game o f  Golf (1948) ; Byron Nelson, T h e i r  satires were almost  u n i f o r m l y  directed against t h e  church,  Winnzng Golf  (1946) .  

See also the USGA Journal and T u r f  Management, published by the attacking even the pope. I n  1 2 2 7  the o f  Treves forbade 
United States Gol f  Association. ( J ,  p, EH ) priests t o  permit  t h e  goliards t o  t a k e  part i n  chanting t h e  service. 

GOLGI, CAMILLO (1843-1926),  Italian physician and N o -  I n  1229 t h e y  played a conspicuous part i n  t h e  disturbances a t  t h e  
be1 laureate no ted  f o r  basic researches i n  neurology,  w a s  born i n  Univers i ty  o f  Paris i n  connection w i t h  t h e  intrigues o f  t h e  papal 
C o r t o n a ,  J u l y  9 ,  1843 ( o r ,  according to some sources,  Ju ly  7 ,  legate. 
1 8 4 4 ) .  A f t e r  tak ing  h is  degree a t  Pavia i n  1865 h e  b e c a m e  physi- During t h e  cen tury  w h i c h  followed t h e y  formed a subject  f o r  
cian a t  t h e  h o m e  f o r  incurables i n  t h e  village o f  Abbiategrasso. t h e  deliberations o f  several church  councils, no tably  i n  1289,  w h e n  
T h e r e ,  despite  t h e  primit ive means  o f  invest igation available, h e  i t  was ordered t h a t  " n o  clerks shall b e  jongleurs, goliards or buf- 
discovered his  silver ni trate method  o f  staining n e r v e  cells and foons," and i n  1300 ( a t  Cologne)  w h e n  t h e y  were  forb idden  to 
fibres-a m e t h o d  w h i c h  gave t h e  k e y  to  t h e  finer structure o f  t h e  preach or engage i n  t h e  indulgence traf f ic .  T h i s  legislation o n l y  
nervous  sys tem.  I n  1883 h e  demonstrated in t h e  central nervous became e f fec t ive  w h e n  the "privileges o f  clergy" were  wi thdrawn 
s y s t e m  mult ipolar cells w i t h  m a n y  branching processes (Golgi f r o m  t h e  goliards. 
cel ls)  t h a t  establish connections w i t h  other n e r v e  cells. Th is  dis- Along w i t h  their  satires w e n t  m a n y  poems in praise o f  w i n e  
covery  led t o  W .  v o n  W a l d e y e r ' s  conception o f  t h e  neuron  as the and riotous living. A remarkable collection o f  t h e m ,  n o w  a t  
u n i t  o f  t h e  nervous  s y s t e m  and was  fundamenta l  f o r  t h e  develop- Munich ,  f r o m  t h e  monas tery  a t  Benedictbeuren i n  Bavaria,  w a s  
m e n t  o f  m o d e r n  neurology.  published b y  Schmeller (3rd ed., 1 8 9 5 )  under  t h e  t i t l e  Carmina 
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Burana. Many of these, which form the main part of songbooks 
of German students today, have been delicately translated by 
John Addington Symonds in a small volume, Wine ,  Wonzen and 
Song (1884). 

The word "goliard" itself outlived these turbulent bands nhich 
had given it birth, and passed over into French and English 
literature of the 14th century in the general meaning of jongleur 
or minstiel, quite apart from any clerical association. I t  is thus 
used in Piers Plowman, where, however, the goliard still rhymes 
in Latin. and in Chaucer. 

BIBLIOGRAPHY.-0. Hubatsch, Die lateinischen Pagantenlieder des 
Mittelalters (1870) ; B. Spiegel, Die Vaganten und ihr Orden (1892) ; 
M .  Haezner, Goliardendichtung und die Satire im r3ten Jahrhundevt 
in England (190;) ; the article in La grande Encyclope'die; Helen Wad- 
dell, The Wandering Scholars (1927) ; also K. Breul, The Cambridge 
Songs (1915). 

GOLIATH, the name of the giant by slaying whom David 
achieved renown ( I  Sam. xvii). The Philistines had come up to 
make war against Saul, and this warrior came forth day by day to 
challenge to single combat. Only David ventured to respond, and 
armed with a sling and pebbles he overcame Goliath. The Philis- 
tines, seeing their champion killed, lost heart and were easily put 
to flight. The giant's arms were placed in the sanctuary, and it 
was his famous sword which David took mith him in his flight 
from Saul ( I  Sam. xxi, 1-9). In  another passage it is said that 
Goliath of Gath was slain by a certain Elhanan of Bethlehem in 
one of David's conflicts with the Philistines (I1 Sam. xxi, 18-22) ; 
the parallel I1 Chron. xx, 5 avoids the contradiction by reading 
"Elhanan . . . slew Lahmi the brother of Goliath." But this 
old popular story has probably preserved the more original tradi- 
tion. and if Elhanan is the son of Dodo in the list of David's 
mighty men (I1 Sam. xxiii, 9, 24) the resemblance between the 
two names may have led to the transference. 

GOLITSYN, BORIS ALEKSEYEVICH (1641-1 713), 
Russian statesman, came of a princely family, claiming descent 
from Prince Gedymin of Lithuania. Boris became court chamber- 
lain in 1676. He was the young tsar Peter's chief supporter mhen. 
in 1689, Peter resisted the usurpations of his sister Sophia, and 
the head of the loyal council which took refuge in the Troitsa 
monastery and won over the boyars of the opposite party. In  
1690 he was created a boyar and shared with Naryshkin, Peter's 
uncle, the conduct of home affairs. 

After the death of the tsaritsa h'atalia, Peter's mother, in 1694, 
his influence increased further. He accompanied Peter to the 
White sea (1694-95); took part in the Azov campaign (1695); 
and.was one of the triumvirate who ruled Russia during Peter's 
first foreign tour ( I  697-98). The Astrakhan rebellion ( I  706), 
which affected all the districts under his government, shook Peter's 
confidence in him and seriously impaired his position. In  1707 
he was superseded in the Volgan provinces by Andrei Matveyev, 
and in 1713 entered a monastery. H e  was a typlcal representative 
of Russian society of the end of the 17th century in its transition 
from barbarism to civilization. I n  many respects he was far in 
advance of his age. He was highly educated, spoke Latin fluently, 
frequented the society of scholars and had his children carefully 
educated. Yet he was a habitual drunkard; it was his drunkenness 
which ruined him in the estimation of Peter the Great, despite his 
previous services. 

See S. Soloviev, History of Russia (in Russian), vol. xiv (1858) ; 
R. N. Bain, The First Romanovs (1905). 

GOLITSYN, BORIS BORISOVICH, PRINCE (1862- 
1916), Russian physicist known for his work on methods of earth- 
quake observations and on the construction of seismographs. Born 
on Feb. 18 (old style), 1862, in St. Petersburg, he n-as educated 
in the naval school and naval academy. In 1887 he left the active 
service for scientific studies and went to Strasbourg. In  1891 
he was appointed Privatdocent at  the University of Moscow and 
in 1893 professor of physics a t  Dorpat. The same year he was 
elected fellow of the dcademy of Sciences in St. Petersburg and 
in 1908 a member of the academy. His early research was in 
spectroscopy. 

His valuable book, Lectures on  Seismometry,  was published in 
191 2 and translated into German in 1914. H e  received the degree 

of doctor of science from the University of Manchester in 1910 
and in 1911 he was elected president of the International Seis- 
mological association. In  1913 he was appointed director of the 
Central Physical (later Geophysical) observatory a t  St. Petersburg 
and achieved good results in the organization of the meteorological 
service throughout Russia, especially during World War I. H e  
died on May 4, 1916, in New Peterhof, near St. Petersburg. 

(A. FOE.; X.) 
GOLITSYN, DMITRY MIKHAILBVICH (1665- 

I 737)) Russian statesman, was sent in 1697 to Italy to learn "mili- 
tary affairs"; in 1704 he was appointed to the command of an 
auxiliary corps in Poland against Charles X I I ;  from 1711 to 
I 718 he was governor of Belogorod. In  I 718 he was appointed 
president of the newly erected K a m m e r  Kollegiunt and a senator. 
In  May 1723 he was implicated in the disgrace of the vice- 
chancellor Shafirov and was deprived of all his offices and dignities, 
which he only recovered through the mediation of the empress 
Catherine I .  Golitsyn remained in the background till the fall 
of Menshikov, 1727. During the last years of Peter I1 (1728-30) 
his high aristocratic theories had full play. On the death of Peter 
I1 he conceived the idea of limiting the autocracy by subordinat- 
ing it  to the authority of the supreme privy council, of which he 
was president. He drew up a form of constitution which the em- 
press Anne was forced to sign at  Mittau before leaving for St.  
Petersburg. Anne lost no time in repudiating this constitution, 
and never forgave its authors. Golitsyn lived in retirement till 
1736, when he was arrested on suspicion of being concerned in 
the conspiracy of his son-in-law Prince Constantine Cantimir. H e  
was really prosecuted for his antimonarchical sentiments. A 
court, largely composed of his antagonists, condemned him to 
death, but the empress commuted the sentence to  lifelong im- 
prisonment in Schlusselburg and confiscation of all his estates. 
He died in prison on April 14, 1737, after three months of con- 
finement. 

See R. K. Bain, The Pupils of Peter the Great (1897). 
GOLITSYN, VASILY VASIEEVICH (1643-1 714), 

Russian statesman, spent his early days at  the court of Tsar 
Alexius where he gradually rose to the rank of boyar. In  1676 
he was sent to the Ukraine to keep in order the Crimean Tatars 
and took part in the Chigirin campaign. The revolution of May 
1682 placed Golitsyn at  the head of the Posolsky Prikaz, or 
ministry of foreign affairs, and during the regency of Sophia, 
sister' of Peter the Great, whose lover he became, he was the 
principal minister of state (1682-89) and "keeper of the great 
seal." 

His foreign policy mas distinguished by the peace with Poland 
in 1683, whereby Russia recovered Kiev. By the terms of the 
same treaty, he acceded to the grand league against the Porte, 
but his two expeditions against the Crimea (1687 and 1689), 
"the First Crimean War," were unsuccessful and made him 
extremely unpopular. In  the civil war between Sophia and 
Peter (Aug.-Sept. 1689), Golitsyn halfheartedly supported his 
mistress, and shared her ruin. H e  was banished successively to 
Kargopol, Mezen and Kologora, where he died on April 21, I 714. 
Golitsyn was unusually well educated. He understood German 
and Greek. and could express himself fluently in Latin. H e  was a 
great friend of foreigners, who generally alluded to him as "the 
great Golitsyn." 

BIBLIOGRAPHY.-R. N. Bain, The First Romanovs (1905) ; A. 
Bruckner, Furst Golizin (1887) ; S. Soloviev, History o f  Russia (in 
Russian), vol. xiii-xiv (1858). 

GOLIUS or GOHL, JACOBUS (1596-1667), Dutch orien- 
talist, born at  The Hague, studied a t  the University of Leiden, 
where in drabic and other eastern languages he was a pupil of 
Erpenius. I n  1622 he accompanied the Dutch embassy to Mo- 
rocco, and on his return he was chosen to succeed Erpenius 
(1624). He then spent five years traveling in Syria and Arabia. 
The remainder of his life was spent a t  Leiden where he held the 
chair of mathematics as well as that of Arabic. H e  died on Sept. 
28, 1667. His most important work is the Lexicon A?*abico-Lati- 
num (Leiden, 1653), which, based on the Silzah of al-Jauhari, 
was only superseded by the corresponding work of Freytag. I n  
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16j6  he published a new edition, with considerable additions, of sor and Golovkin one of his guardians. On the death of Peter 11. 
the Crammatica Arabica of Erpenius. After his death, there was in I730 he declared in favour of Anne, duchess of Courland, in 
found among his papers a Dictionarium Persico-Latinz~m which opposition to  the aristocratic Dolgorukis and Golitsyns, and his 
was published, with additions, by Edmund Castell in his Lexicon determined support of the autocracy wrecked the proposed con- 
heptaglotton (1669). stitution, which would have converted Russia into a limited mon- 

GOLLANCZ, SIR HERMANN ( 1 8 5 2 - I ~ o ) ,  Jewish archy. Cnder Anne he was a member of the first cabinet formed 
rabbi, son of the Rev. S. hl. Gollancz, studied at  University in Russia. H e  was one of the wealthiest, and a t  the same time 
college, London. H e  became an authority on the Hebrew language one of the stingiest, magnates of his day. His ignorance of any 
and literature, and in 1897 the Chief Rabbis in  Galicia conferred language but his own made his intercourse with foreign ministers 
on him the highest Rabbinical diplomas, "Hatarath Horaah." very inconvenient. 
H e  was for 21 years Goldsmid professor of Hebrew a t  University See R. N Bain, The Pupils of Peter the Great (1897). 
college, and presented his library to  the college a t  the end of GOLOVNIN, VASILI MIKHAILOVICH (1776-IS~I) ,  
this period (1902-24). From 1892 to 1923 he was predcher at Russian naval officer, circumnavigator of the world. was born on 
the Bayswater synagogue, and was then appointed emeritus min- April 8 (old style; April 20, new style), 1776, in the province of 
ister for his record sen~ice of 51 years. I n  that year he received Ryazan. He received his education at  the Kronstadt naval school 
a knighthood. H e  interested himself in many pl~ilanthropic and from 1801 to 1806 served as a volunteer in the English navy. 
works, and founded several synagogues for the working classes. In 1807 he nas  commissioned by the Russian government to sur- 
H e  was a member of the commission on the birth-rate (1913-16), vey the coasts of Kamchatka and of Russian America, including 
and other Government inquiries. also the Kuril Islands. 

His publications include many translations from Hebrew and Ara- Golovnin sailed round the Cape of Good Hope, and on Oct. 5 .  
maic and artlcles contributed to learned revlews. 1809, arrived in Kamchatka. In 1810, while attempting to survey 

GOLLANCZ, SIR ISRAEL (1863-1930), British scholar, the coast of the island of Kunashiri. he was seized by the Japanese. 
was born in London July 13, 1863. He was educated a t  the City remaining prisoner until Oct. 13, 1813. Golovnin %as presently 
of London school and a t  University college, London and Chr~st's appointed to the command of a voyage of circumnavigation. H e  
college, Cambridge. From 1892 to 1895 he was Quain student started from St. Petersburg on Sept. 7. 1817. sailed round Cape 
and  lecturer in English a t  University college, London and in 1896 Horn, and arrived in Kamchatka in the follo~ring May He re- 
was appointed university lecturer in English a t  Cambridge, be- turned to Europe by way of the Cape of Good Hope, landing a t  St 
coming in 1906 university professor of English language and lit- Petersburg on Sept. I;. 1819. 
erature at  King's college, London. H e  became secretary of the He died on July 1 2 .  1831. Golovnin's works include: Journey 
British Academy on its foundation in 1903 and was knighted in to Kamchatka (2 vol., 1819) ; Jozuney Round the I'C'orld ( 2  vol. 
1919. H e  was general editor of the Temple Classics and KzngJs 1822); and Sarrative of ' t f y  Captivzty in Japan, 18x1-1813 (2 
Library series and of the Book of Homage t o  Shakespeare which vol , 1816). The last was translated into French, German and 
appeared in 1916. H e  died June 23, 1930 His published works English (1824). 
include cyltewulf 's  Christ (1892); an edition of C. Lamb's Speci- A edition of his works was published at St. Petersburg in 
m e n s  o f  Elizabethan Dramatists (1893); Exeter Book o f  Anglo- five volumes In 1864, w ~ t h  maps and charts, and a biography of the 
Saxon Poetry (1895); Hamlet in  Iceland (1898); and The author by ?; Grech. 
Caedmon Manuscript of Anglo-Saxon Biblical Poetry (192;). GOLTZ, BOGUMIL ( I  801-18 70). German humorist and 

GOLOVIN, FEDOR ALEKSEYEVICH, COUXT (d. satirist. uas  born at  LVarsav on March 2 0 ,  1801, and died at  Thorn 
1706), Russian statesman. During the regency of Sophia, sister on Nov. 1 2  1870. Goltz wrote Buch der Kzndheit (Frankfort. 
of Peter the Great, he was sent to the Amur to defend the new 1847, 4th ed.. Berlin, 1877), in which he gives a charming and 
Muscovite fortress of Albazin against the Chinese. I n  1689 he idyllic description of the impressions of his oun  childhood Among 
concluded with the Celestial empire the Treaty of Nerchinsk. by his other vorks must be noted Ezn Jzcgendleben (18 52) ; Der 
which the line of the Amur, as far as its tributary the Gorhitsa, Mensch zrnd dze Leute (1858): Zur Charakterzstzk ztnd Satzrr- 
was retroceded t o  China. In  Peter's grand embassy to the West geschichte der Frazren ( 1 8 j g ) ;  Zur Geschzchte und Charakferzstik 
in 1697 Golovin occupied the second place fmmediately after des deutschen Genzzls (1864). and Die Tl'eltklugheit z~nd die 
Lefort. I t  was his chief duty to hire forelgn sailors and obtain Lebenszoeisheit (1869). 
everything necessary for the construction and complete equ~pment Goltz mas a follower, in some respects, of Rousseau. He de- 
of a fleet. On Lefort's death, in March 1699, he succeeded him as sired to see a freer. more natural system of education uhich should 
admiral-general. The same year he was created the first Russian develop a robuster type of manhood. 
count, and was also the first to be decorated with the newly- GOLTZ, COLMAR, BARON vox DER (1843-1916). Prussian 
instituted Russian order of St. Andrew. The conduct of foreign soldier and military writer, was born at Bielkenfeld, East Prussia 
affairs was a t  the same time entrusted to  him, and from 1699 to on Aug. 1 2 ,  1843. and entered the Prussian infantry in 1861. In  
his death he was "the premier minister of the tsar." Golovin 1864 he entered the Berlin military academy, but was temporarily 
supplemented the Treaty of Carlowitz, by which peace with withdrawn in 1866 to serve in the Austrian war, in which he was 
Turkey had only been secured for three years, by concluding with wounded at Trautenau. 
the Porte a new treaty a t  Constantinople (June 13, I j oo ) ,  by In 1867 he joined the topographical section of the general staff. 
which the term of the peace was extended to 30 years and, be- and at the beginning of the Franco-German War of 1870-71 u-as 
sides other concessions, the Azov district and a strip of territory attached to the staff of Prince Frederick Charles. In  1871 Goltz 
extending thence to  Kuban were ceded t o  Russia. was appointed professor at the military school at Potsdam, and 

See R. N. Bain, The First Romanovs (1905). (R. N. B.) the same year was placed in the historical section of the general 
GOLOVKIN, GAVRIIL NANOVICH, COCXT (1660- staff. 

1734), Russian statesman, was attached (1677), while still a lad, In 1878 Goltz became lecturer in military history at  the military 
to the court of the tsarevitch Peter, afterwards Peter the Great, academy at Berlin, where he remained for five years H e  pub- 
with whose mother Natalia he was connected, and vigilantly lished. in 1883. Rossbach und Jena (new and rev. ed., V o n  Ross- 
guarded him during the regency of Sophia. H e  accompanied the bach bis Jena und Auerstadt, 1906), Das Volk in  JVaBen (Eng. 
young tsar abroad on his first foreign tour, and worked by his trans., The Nation in  Arms)  both of uhich quickly became mili- 
side in the dockyards of Saardam. I n  I 706 he took over the tary classics. In June 1883 his services were lent to Turkey to re- 
direction of foreign affairs, and was created the first Russian organize the military estahhshments of the country. He spent 12 

grand-chancellor on the field of Poltava (1709) Golovkin held years in this work, the result of which appeared in the Greco- 
this office for 2 j years. Under Catherine I. he became a member Turkish War of 1897, and he was made a pasha and a mushir or 
of the supreme privy council; the empress also entrusted him with field marshal. On his return to Germany in 1896 he became a 
her last will whereby she appointed the young Peter 11. her succes- lieutenant general In  1900 he uas made general of infantry. in 



GOLTZ-COMER 
1908 colonel general and in 191 I field marshal. He retired in 1913.  

In  Aug. 1914 Goltz was appointed governor general of Belgium, 
then occupied by German forces. I n  Sovember of the same year 
he was attached to the Turkish headquarters as aide-de-camp gen- 
eral to the sultan. H e  was placed in the chief command of the 1st 
Turkish army in Rlesopotamia and succeeded in investing General 
Townshend's British forces at  Kut-el-Amara in Dec. 1915. H e  
died on April 1 9 ,  1916> at  Baghdad; he was said to have been 
poisoned by the Young Turks. 

Goltz's last work was Kriegsgeschichte Deutschlands im 19ten 
Jahrhundert ,  2 vol. (1910-14).  

GOLTZ, RUDIGER, COUNT v o ~  DER (1865-1930),  German 
lieutenant general. was born a t  Ziillichau on June 28, 1864. He 
commanded a division of the Landwehr  at the battle of the Ma- 
surian Lakes in Feb. 1915.  In  the spring of 1918 he led the Baltic 
division into Finland and was appointed chief in command in 
the Baltic countries in Nov. 1918.  In  1919 he was leading a volun- 
teer army professedly against the Bolshevists, but he was sus- 
pected of scheming to use his Baltic volunteers as an instrument 
for the royalist and reactionary movement and his recall was 
demanded. Sections of these troops ( D a s  B d t i k u m )  actually 
took part in the military occupation of Berlin which attended the 
Kapp coup in March 1920: and were with difficulty disbanded. 
He then took part in the youth movement, and in 1924 became 
president of the United Patriotic associations. Count von der 
Goltz wrote Meine  Sendung i n  Finnla~zd und im Baltikzcm ( 1 9 2 0 ) .  

GOLTZIUS, HENDRIK ( I  558-161 7 ) :  Dutch engraver, was 
born in 1558 at  hliilebrecht. in the duchy of Jiilich. After study- 
ing painting on glass for several years under his father, he was 
taught the use of the burin by Dirk Volkertsz Coornlert, a Dutch 
engraver. He was employed by Philip Galle to engrave a set of 
prints of the history of Lucretia. Marriage with a rich widow a t  
2 1  enabled him to set up in independent business at  Haarlem, 
where he spent the rest of his life. except for a tour in Germany 
and Italy in I 590. He died at  Haarlem on Jan. I ,  1617.  

Goltzius' portraits, mostly miniatures, are masterpieces of their 
kind, both on account of their exquisite finish and as fine studies 
of individual character. Of his larger heads, the life-size portrait 
of himself is probably the most striking example. Six scenes from 
the life of the Yirgin are called his "masterpieces," from their 
being attempts to imitate the style of the old masters. In his 
command of the burin Goltzius is not surpassed even by Diirer; 
his eccentricities and extravagances are counterbalanced by the 
beauty and freedom of his execution. He began painting at the 
age of 4 2 ,  but none of his works in this branch of art displays any 
special excellences. 

GOLUCHOWSKI, the name of an ancient family of Polish 
aristocracy, two members of which played an important part in 
Austrian politics. Count AGENOR GOLLCHOWSKI, the elder (181  2- 

7 5 ) ,  studied at  Lemberg, served in the Galician Statthalterei under 
Stadion, and did excellent work on the Galician agrarian reform of 
1847. In  Nov. 1848 he became a member of Schwarzenberg's 
cabinet and was governor of Galicia, 1848-59. 1866-68 and 
1871-75. From 1859-61 he was Austrian minister of the interior, 
during which period he secured for Galicia a degree of autonomy 
not enjoyed by any other Austrian crownland. while as governor 
of Galicia he secured the introduction of Polish as official language. 
He was the principal author of the federalist "October Diploma" 
of 1860 ( s e e  AUSTRIA, EMPIRE OF). An excellent administrator, 
Goluchowski transformed the policy of the Austrian Poles from 
romantic revolutionism to their eminently successful later policy 
of co-operation with the Austrian government in return for na- 
tional concessions in Galicia, and was thus one of the true fore- 
runners of Polish independence. 

His son AGEXOR GOLUCHOWSKI, the younger (1849-192 I )  was 
born on 'larch 25! 1849,  entered the Austro-Hungarian diplo- 
matic service, served in Berlin. Paris and Budapest (1887-93) 
and became Austro-Hungarian minister of foreign affairs in May 
1895. The appointment caused surprise, but Goluchowski enjoyed 
Francis Joseph's personal confidence, and his policy vias peaceable 
and practical, and generally conducted with an eye on economic 
necessities. In particular he showed a conciliatory spirit toward 

Russia for which he was often blamed by more bellicose spirits. 
H e  was author of the Austro-Russian agreement of 1897,  which 
temporarily ended the two Powers' rivalry in the Balkans and of 
the Macedonian reform plans of 1902 and 1903 (M~irzsteg pro- 
gram). At the same time, he contrived to pacify Italy's fears 
by guaranteeing the s ta tus  quo  ( 1 8 9 8 )  and stood loyally by the 
German alliance. I t  was to Goluchowski that the German em- 
peror William I1 addressed the famous telegiam after Algeciras, 
saying that he had proved a "brilliant second" and could rely on 
the Imperial gratitude-a promise redeemed to Goluchowski's 
more aggressive successor, Aerenthal. in 1908. As a Pole and a 
Slav, Goluchowski was unpopular with the Magyars who be- 
lieved him to be inspiring Francis Joseph's opposition to the use 
of Magyar in the army. H e  resigned office on Oct. 1 1 ,  1906,  to  
ease the crisis in Hungary and did not return to office. H e  died 
in Leyberg on &larch 29, 1921 .  (C. A 34 'I 

GOMARA, FRANCISCO L ~ P E Z  D E  ( I  510-1 560) .  Span- 
ish historian. author of the Privzera y Segzcnda Parte d e  la historia 
general d e  las Indias . . . ( 1 5  j z ) ,  a panegyric of Hernsn CortCs 
written in a pleasing style by a literary artist. 

Gomara was educated at  the University of Alcali. where he took 
orders. Soon after I j40 he entered the household of the famous 
CortCs who supplied him with most of the material for his Historia 
and also n-ith information which the historian used in his Crdlzica 
d e  la co fzq~l i s ta  de iVne.iia EspaGa. While the novel matter and 
the attractive style enchanted the Spanish public, the unmeasured 
laudations of Cortes a t  the expense of his lieutenants and com- 
panions brought about a violent reaction and both works were 
forbidden on Nov. 1 7 ,  1553. 

GOMARUS, FRANCISCUS (original surname GOMMER) 
( I  563-1 641 j, Dutch theologian and Calvinist leader, was born a t  
Bruges on Jan. 30,  1563. He studied a t  Strasbourg, Seustadt ,  Ox- 
ford and Cambridge, and was pastor of a Reformed Dutch church 
in Frankfurt am Main from 1587 till 1593,  when the congregation 
was dispersed by persecution. 

I n  I j94 he was appointed professor of theology at  Leiden. where 
he became the leader of the opponents of Jacobus Arminius ( q . ~ . ) .  
1603.  He disputed with Arminius before the assembly of the 
estates of Holland in 1608,  and was one of the five Gomarists who 
met five Arminians or Remonstrants in the same assembly of 
1609.  On the death of Arminius, Konrad Vorstius. who sym- 
pathized with his. views, was appointed to succeed him and as a 
result Gomarus resigned his professorship in 1611.  H e  became 
preacher at  the Reformed church at  Middleburg and taught theol- 
ogy and Hebrew in the newly founded I l lustre Schztle. Later he 
was professor at  Saumur, then a t  Groningen. H e  took a leading 
part in the synod of Dort ( 1 6 1 8 )  as an opponent of Arminianism 
( q . ~ . ) .  He died at Groningen on Jan. 11, 1641. 

Gomarus' works were collected and published in one volume 
folio. in A\msterdam, in 1645. 

GOMEL ( H o ~ I E L ) ;  t o m  in Gomel oblast of the Belorussian 
Soviet Socialist Republic, U.S.S.R.; latitude 52" 25' N.; longitude 
31" 0' E.. on the Sozh river, a tributary of the Dnieper. Pop. 
( 1 9 5 9 )  166.000. I t  is situated on the great north road from Kiev, 
and is an important railway junction from which five lines radiate, 
one linking ~vest~vard with \Tarsaw. I t  also has steamer routes to 
Kiev and Mogilev. I ts  industries include iron founding, agricul- 
tural machinery, sawmilling, the preparation of bristles, brewing and 
confectionery. I t  is situated in a forest and marsh-dotted county 
of the same name, drained by numerous tributaries of the Dnieper. 

I t s  western position gives it a less extreme climate, average 
January temperatures - 6.j 0 C., average July temperature 18.5' 
C. The rivers are frozen for 130 to 140 days. 

The ton-n is first mentioned in 1142: when it  belonged to the 
prince of Chernigov. I t  was alternately in the occupation of Po- 
land and Russia until 1772,  when it  was finally annexed by Russia. 
I n  1648 i t  was captured by the Cossack chieftain Bogdan Chmiel- 
nicki (9.v.). 

GOMER, the wife of the prophet Hosea. The first three chap- 
ters of the Book of Hosea are concerned with the marriage of Hosea 
and Gomer, a harlot, and the birth of their three children. S e e  
HOSEA. 



GOMERA, an island in the province of Santa Cruz de 
Tenerife, part of the Spanish archipelago of the Canary Islands 
(4.v.). Pop. (1950) 29.899. Area 146 sq.mi. I t  lies 2 0  mi. 
W.S.W. of Tenerife and is almost circular, measuring ~ j #  mi. 
from north to south and 13 mi. from east to west. The coasts, 
especially on the west, are rugged and precipitous and the land 
rises to the Aattish dome of Garajonay (4,879 ft .)  in the centre 
of the island. There is a nearly continuous plant cover consist- 
ing, above 1.600 it., of tree heather scrub with some evergreens, 
e.g., faya and Canarian holly; and in the lower areas composed 
mainly of euphorbias and sempervivum with thistles and brambles. 
Choughs are common and the scrub provides cover for partridges 
and other birds. The lo\\er levels are semiarid but owing to the 
plentiful supply of fresh water from springs, the valley bottoms are 
irrigated and bananas and date palms are grown. In  the south 
vines, figs. cereals and tomatoes arc cultivated. There are no in- 
dustries other than agriculture and some salting of tunny fish, and - 
the chief products are tomatoes and bananas. 

Gomera has no harbour, but San Sebastian. on the east coast. 
has a sheltered roadstead and is backed by steep hills. I t  is the 
chief town, mith a population of the municipio in 1950 of 6,664 
I t  was the last stopping place of Christopher Columbus on his first 
voyage of discovery in 1492 and the house where he stayed and 
the church he attended are still standing (s ) 

The Whistled L a n g u a g e  of Gomera.--&Iany Gomerans pos- 
sess the a h ~ l ~ t y  to talk hy whistling, an art acquired from the 
Guanches ( q  a ). 'Ii'histlers commonly insert t n o  fingers into the 
mouth, using the same modificat~ons in posit~on of lips, tongue 
etc., as in speech. In  this manner they are able to produce greatly 
magnified b~rdlike sounds. nhich closely imitate the rhythm, tone 
and other intricacies of spoken Spanish, permitting them to con- 
verse across distances that the voice could not bridge. The 
most expert are found among the goatherds dnelling in the mouri- 
tains around Chipude. 

In  the chronicle of the expedition of Jean de Bethencourt (q.v.) 
in 1402, an implausible legend of missing tongues is related, to ac- 
count for the origin of the whistled language. A more scientific 
explanation is that it has been of slow development, perfected from 
necessity after generations of practice. 

I n  1934 an official test R . ~ S  conducted by the insular government 
in order to authenticate the fact that conversations phrased in 
simple words could be carried on. Separated beyond shouting 
distance. whistlers exchanged 13 unrehearsed messages, composed 
by a ~vitness and dictated to them. A11 messages, as sent and as 
received. were thereupon recorded in writing. Upon subsequent 
comparison o i  notes, 11 messages proved to have been transmitted 
and understood with exactitude; 2 showed inconsequential dis- 
crepancies: the expression "piece of paper" had been substituted 
for the word '.newspaper"; and the command, "pick up two 
stones,'' was performed by picking up only one. (A. G. V.) 

GOMES, DIOGO (fl.  1440-1482), Portuguese explorer of the 
Gambia and discoverer of the Cape Verde Islands, mas sent by 
Prince Henry the Savigator in about 1456 to explore the Guinea 
coast. Passing beyond the Rio Grande. he was swept back by cur- 
rents and went far up the Gambia to the town of Cantor. There he 
made commercial treaties with the Negro chiefs and saw a flourish- 
ing trade in gold coming from the south. He had with him an 
interpreter called Jacob to iacilitate communication with Prester 
John in Abyssinia. In  1460, or1 the second voyage, he joined with 
Antonio da Xoli and on their return landed in Santiago in the Cape 
Verde Islands. Their ships later separated and Noli was the firit 
to report the discovery and is credited with it. Portuguese records 
of exploration from 1448 to 1470 are almost nonexistent, but 
Gomes dictated accounts o i  his voyages, and of other earlier ex- 
ploratory voyages under Prince Henry, to Martin Behaim about 
1484. TI-hen both lived in the Azores. 

Behaim madc notes in German, which were translated into 
Latin by Valcntim Fernandes. They were found in a codex in the 
Royal library at  Munich in 1847 

See G.  Pereira, ''1)iog:~ Gomez" Bol. Soc. Georgm. Lisbotz, series xvii, 
no. I .  p. 267  if. ( 1 8 y i ~ )  : G .  K.  Crone, Tlzc Voyages o f  Cacianzostu, IIzk- 
luyt Society, second series, no. lxxx, p. 91 ff. (1937). (A .  11s.) 

G ~ M E Z ,  JUAN VICENTE (c .  18s 7-193 j), Venezuelan dic- 
tator, known as "the tyrant of the Andes," was a nearly full- 
blooded Indian. Of poor birth, he was raised in San Antonio, 
Tichira state, where he attained wealth and local influence before 
helping Cipriano Castro shoot his way into the presidency. He 
served as commander in chief of the army and vice-president and 
when Castro went to Europe in 1908 for medical treatment: the 
faithless G6mez seized power and had himself named president. 
He completely dominated the country until his death in 193 j .  He 
silenced the provincial caudillos and the Catholic Church and kept 
the army contented by providing it with modern equipment. 
G6mez' friendly relations with his neighbours, the U.S., and the na- 
tions of western Europe, and large-scale material development, 
made possible by revenues from the rapidly expanding petroleum 
industry, served to draw attention away from a brutal dictatorship. 
G6mez combined an insatiable acquisitiveness for money and 
power with an abundant capacity for immorality. \Vhen he died 
Dec. 17;  1935, he was the "dean" of all Latin-American tyrants, 
with 2; years to his credit, still busily adding to his riches, and, as 
a bachelor, to a long list oi illegitimate children. See VENEZUELA: 
His tory .  (J. J. J . )  

GOMEZ, LAUREANO ELEUTERIO (1889- ), CO- 
lombian politician, was born Feb. 2 0 ,  1889 in Bogotk. H e  ob- 
tained an engineering degree in 1909 from the National university, 
where he entered politics and journalism. Gomez has held numer- 
ous high public offices and in 1932 became chief of the Conservative 
party leading its fight against the Liberal party in congress irom 
1932 to 1943. He exploited Liberal factionalism to restore Con- 
servative control of government in 1946 and his presidential ad- 
ministration (1950-53) was noted ior economic development and 
intense rural political violence. Illness forced him to cease active 
presidential duties on Oct. 3 I ,  19 51, which he resumed on June 13, 
1953. only to be immediately overthrown by Gen. Gustavo Rojas 
Pinilla, who seized the presidency. 

In exile (1953-57) G6n1ez concluded agreements with Liberal 
chief Alberto Lleras Camargo establishing the national front which- 
forced out Rojas on &lay 10, 1957. See COLOMBIA: H i s t o r y .  

(R. L. GE.) 
G ~ M E Z  DE AVELLANEDA, GERTRUDIS (1814- 

1873 1 ,  Spanish lyrical poet and dramatist remembered chiefly for 
her poems, was horn at  Puerto Principe (now Camagiiey), Cuba, 
on March 23. 1514, and moved in IS36 to Spain, where she pub- 
lished her first poems (1841 I under the pseudonym o i  LA PERE- 
GKIXA ("The Pilgrim"). Her novels. such as S u b  (1841) and 
( ;~~at inzoz i t z  (1846). are of no great importance. She obtained, 
Ilo~vever, a series of successes on the stage with Al fonso  .bfz~nio 
i 1844 1 .  n tragedy in the new ro~~iant ic  manner; with Suul  (, 1849), 
a biblical drama ; and with U ( ~ l t a s c ~ v  (IS58 ) .  La Avellaneda had a 
grandiose tragical vision oi life, a vigorous eloquence rooted in 
pietistic pessimism. a dramatic gift eifective in isolated acts or 
scenes; but she was deficient in constructive power and in in- 
tellectual force. Her lyrics, though instinct with melancholy 
beauty or the tenderness of resigned devotion, too oiten lack 
human passion and sympathy. She died on Feb. 1, ld73. 

S t e  E. B .  L\Tillian~s, The  Life and Dvaqnatic W o r k s  o f  G .  Gdnzez de  
.lvellaneda ( 1 9 2 1 ) ;  E .  Cotarelo y Mori, La dvellar~eda y sus ubras 
(10301. 

G ~ M E Z  FAR~AS,  VALENT~N ( I  781-18 58). Mexican 
liberal leader, notable for his social reforms of 1833-34 that make 
him a precursor of Benito Juirez. Born in Guadalajara on Feb. 14, 
1781, and trained as a physician, he first became prominent in 
politics in 1822. In  1833 he was elected vice-president in the 
administration of Antonio Lopez de Santa Anna (q.v.1. His ener- 
getic support of laws that were designed to prune the temporal 
powers of the church. reduce the influence of the army and the 
landowning gentry and reform the university, caused his exile to 
New Orleans in 1835. A zealous lifelong advocate of federal 
republican government, his early admiration for the Cnited States 
changed to distrust by the time of the Mexican War. during which 
he was again vice-president. Personally devout, his anticlerical 
attitude has made him a controversial figure in Mexican history. 
IHe died in bIexico City on July 5. 18 58. 



GOMME-GONAD! 
See Vicente Fuentes Diaz, Gdnzez Farias, padre de la reforma (1948). 

(C. A. HN.) 

GOMME, SIR GEORGE LAURENCE (1853-1916)~ 
knighted 1911, English archaeologist, was born in London on Dec. 
17, 1853, and educated a t  the City of London school. As a boy he 
entered the service of the metropolitan board of works; but in 
1891 he was appointed statistical officer to the London county 
council, becoming in 1900 clerk to the council. Few men have 
possessed a more profound knowledge of the past and present his- 
tory of London, and his book The Making of London (1912) is a 
classic on the subject. H e  died a t  Long Crendon, Buckingham- 
shire, on Feb. 25, 1916. 

GOMPERS, SAMUEL (1850--1924), U.S. labour leader, was 
born in London, Jan. 27, 1850, emigrated to New York in 1863 
where he followed his father's trade of cigar making, and became 
a naturalized citizen in 1872. For years the leading U.S. labour 
leader, Gompers had a world-wide reputation for conservatism. He 
evolved the principles of "voluntarism" when the American com- 
munity was bitterly hostile to labour organizations. "Voluntarism" 
stressed that unions should exert coercion by economic actions, 
i.e. strikes and boycotts. I n  1886 Gompers led the national or- 
ganization of cigar makers from the Knights of Labor to form the 
American Federation of Labor (A.F.L.), of which he was presi- 
dent from 1886 to 1924 (except for one year, 1895). He dis- 
trusted the influence of intellectual reformers, fearing any activity 
which would divert labour's energy from economic goals. To 
make unionism respectable as a bulwark against radicalism and 
irresponsible strikes, he encouraged binding written trade agree- 
ments and advocated the primacy of national organizations over 
both local unions and international affiliations. 

Gompers kept the A.F.L. politically neutral until pressed by em- 
ployer tactics, including an open-shop drive, and by federal court 
injunctions which greatly weakened labour's economic weapons, 
the strike, picket line and boycott. The Democratic platform of 
1908 included an anti-injunction plank; accordingly, Gompers sup- 
ported Bryan's unsuccessful presidential race. With the victory 
of Woodrow Wilson in 1912, the Clayton amendments to the Sher- 
man Antitrust act (1914) and the Adamson act (1916) were passed 
and a cabinet post for labour was created (1913). Gompers hailed 
the Clayton amendments as "labour's Magna Carta," but the U.S. 
supreme court interpretation of the act vitiated this hope. He 
died a t  San Antonio, Tex., Dec. 13, 1924. 

See J .  R. Commons et al., History o f  Labour i n  the United States 
(1921); Samuel Gompers, Seventy Years o f  Li fe  and Labour (1925). 

(R. M. R ) 
GOMPERZ, THEODOR (183 2-191 2), German philosopher 

and classical scholar, was born at  Briinn on March 29, 1832. He 
studied at  Briinn and under Herman Bonitz at  Vienna. Professor 
of classical philology a t  Vienna from 1873 to 1901, he was elected 
a member of the Academy of Science in 1882. He received the 
D.  Ph. honoris causa from Konigsberg and the D. Litt. from Dublin 
and from Cambridge and became correspondent for several learned 
societies. H e  died Aug. 29, 1912, a t  Baden-bei-Wien, Aus. 

Gomperz supervised a translation of J. S. Mill's complete works 
(12 vol., 1869-80) and wrote a life of Mill (1889). His Grie- 
chische Denker: eine Geschichte der antiken Philosophie (2 vol., 
1893-1902 ; new ed., 3 vol., 1922-24; Eng. trans., 4 vol,, 1901-1 2) 
is the work for which he is chiefly remembered. 

GONADS, DISORDERS OF. The male and female gonads, 
the testes and ovaries, secrete their respective sex hormones and 
are the site of maturation and development of spermatozoa and ova 
(gametogenesis). The sex hormones are responsible for the pubes- 
cent growth of the accessory sex organs and tissues and for their 
maintenance in a state compatible with normal function during 
adulthood. Pubescent maturation of the gonads and the rate of 
the secretion of the male and female hormones are controlled by 
gonadotropic hormones secreted by the anterior pituitary gland. 
The gonadal endocrine secretions in their turn have a suppressive 
influence on pituitary gonadotropin secretion. Yormal testicular 
and ovarian functions are maintained in the adult by virtue of 
this delicately balanced interrelationship between the anterior pi- 
tuitary gland and the gonads. The central nervous system may 

3, DISORDERS O F  
interject its modulating influence through the secretion of humoral 
products by the hypothalamus, that portion of the brain which lies 
just above the pituitary gland. I t  can be seen that gonadal dis- 
orders may arise from disturbances which affect primarily the 
hypothalamus, the pituitary or the gonads themselves. (See ENDO- 
CRINOLOGY; HORMONES.) 

Several clinical syndromes have been explained by disturbances 
in fetal gonadal development. Although the sex of each embryo is 
determined genetically, the primordial gonad and the accessory sex 
apparatus have bisexual potentialities. The embryonic testes se- 
crete a male organizing substance which causes the male accessory 
sex ducts, etc., to develop and those of the female to atrophy. 
The ovaries secrete no such organizing substance, but in the ab- 
sence of the male morphogenetic secretion the female accessory 
system develops and the male ducts atrophy. Gonadal failure 
occurring prior to the expected time of sex differentiation of the 
primordial gonad would thus result in the persistence of the female 
accessory system. 

I n  Turner's syndrome-in which girls fail to mature sexually, 
are stunted in growth and may have a variety of other congenital 
defects such as webbed necks and cardiovascular anomalies-the 
sexual infantilism is apparently due to such fetal gonadal failure. 
Microscopic examination of the chromatin in the nuclei of the 
cells of many of these individuals has revealed a pattern like that  
seen in normal males. This a t  first suggested that such individuals 
were genetic males whose fetal testes failed in early intra-uterine 
life, thus permitting the accessory sex structures of the female 
to develop. Recent studies have shown that a t  least some of 
these patients possess only 45 instead of the usual complement of 
46 chromosomes. Either an X or a Y chromosome has been 
shown to be missing. Should the gonad on one side develop into 
a testis and that on the other into an ovary, or if both ovarian 
and testicular elements should survive in the same gonad, a true 
hermaphrodite would result. I n  these hermaphrodites bizarre 
combinations of male and female external genitalia and internal 
accessory sex apparatus may be found. Klinefelter's syndrome 
in men, which is characterized by sclerosis of the spermatogenic 
elements of the testis, incomplete virilization and prominent breast 
tissue, may also be ascribable to defective development of the early 
embryonic gonad. A number of such men have nuclear chromatin 
patterns like those seen in normal females. I n  several instances 
these individuals have been shown to have cells with 47 chromo- 
somes, having two X and one Y sex chromosomes. 

Pseudohermaphrodites are persons who have the gonads of one 
sex associated with a partial or complete sex reversal of the ex- 
ternal genitalia. Male pseudohermaphrodites usually appear to 
be fully feminized both physically and psychologically, with full 
breasts, female figures and normal or almost normal vulva and 
vagina. The uterus and tubes are absent or extremely rudimen- 
tary. The gonads, which are testes, are usually found in the 
abdomen or inguinal region. Spermatogenic function is absent or 
irreparable impaired, and the testes apparently secrete feminizing 
amounts of estrogen. The sex chromatin pattern of these patients 
has usually been reported to be that of males. 

The female pseudohermaphrodite has ovaries, a uterus with 
Fallopian tubes and usually a vagina which does not open to the 
exterior. The clitoris becomes hypertrophied, simulating the 
hypospadic male phallus. The condition usually is caused by  a 
congenital abnormality of the adrenal cortex, which secretes large 
amounts of a male hormone before complete development of the 
normal female external genitalia in early fetal life. The exces- 
sive secretion continues throughout life, with some progression 
of the virilizing process and a suppression of ovaries as a result 
of the inhibition of pituitary gonadotropic secretions by the ex- 
cess of androgen (male sex hormone). Treatment with cortisone 
stops the excessive androgen output. The defects in external 
genitalia can be corrected by surgery. 

(See also HERM~PHRODITE.) 
Hypogonadal states in both sexes may result from a primary de- 

fect in the hormone-secreting cells of the gonads or secondarily 
from any pituitary gonadotropin deficiency. In  some patients the 
disturbance in gonadotropic function is the sole detectable pi- 



tuitary defect. while in others it is just one aspect of a much 
broader functional deficiency. These pituitary deficiency states 
may result from interference in the vascular supply to the gland 
or from growing tumours in that area. Rarely tumours in the 
neighbourhood of the hypothalamus may result in deficient gonadal 
function (Froelich's syndrome). In  hypogonadism sperm forma- 
tion is impaired or absent, and impotence results in males. In 
females ovulation does not occur. I t  is possible to treat hypo- 
gonadism of both sexes with sex hormones so that sexual desire 
is normal and competent sexual performance possible ; however, it 
is rare for the gametogenic functions to be restored by hormonal 
treatment. 

Functioning tumours of the adrenal, ovaries and testes may on 
occasion secrete excessive quantities of either male or female 
hormones. .An excess of male hormone would lead to precocious 
puberty in boys or to virilization in girls and \\-omen. .ln excess 
of the female hormone would induce precocious maturation in girls 
and feminization in men. In  either case the gametogenic functions 
of the gonads would be severely disturbed, presumably in large 
measure as a result of inhibition of pituitary gonadotropin secre- 
tion. 

Functional disturbances of the ovaries may occur as a result 
of a number of organic diseases, including other endocrine dis- 
orders, malnutrition and infectious diseases, as well as emotional 
upsets. The testicles may be damaged by failure to descend into 
the scrotum (i.e., remain in the abdominal cavity. where the rela- 
tively high temperature causes damage), by infections, injuries 
or X-ray expo3ure. 

A small percentage of men who appear physically and endo- 
crinologically normal have spermatogenic defects which lead to 
infertility or a subfertile state. Explanations for these cases are 
wanting, and no treatment is available. See also GY,~ECOLOGY;  
STERILITY ; UROLOGY. 

See H .  W. Jones, Jr., and I\'. W. Scott, Hermaphroditism, Genital 
Anonzalies and Related Endocrine Disorders (1958). ( R .  L. L.) 

GONAGUAS ("borderers") , descendants of a cross between 
the Hottentots and the Kafirs, before the arrival of the whites in 
South Africa, and in some districts scarcely distinguishable from 
other natives except for their broken speech. 

GONCALVES CRESPO, A N T ~ N I O  C ~ N D I D O  
( I  846-1 883), Portuguese poet who introduced Parnassianism into 
Portuguese literature. Born in Rio de Janeiro on March 11. 1846, 
he went to Portugal as a youth and studied at  the University of 
Coimbra. He married the writer Maria Amilia Yaz de Carvalho, 
who introduced him to Lisbon society and the literary salons of the 
capital. H e  was a member of parliament for a short time, and also 
editor of the Jornal do Come'rcio and a contributor to literary 
journals. H e  was a founder of the review A Fdlha, which stimu- 
lated Portuguese interest in French Parnassian poetry. Gon~alves 
Crespo produced only two volumes of verse: Miniaturas (1570) 
and hTocturnos (1882), both of which reveal the formal influence 
of ThCophile Gautier, Leconte de Lisle and Francois CoppCe. 
Though, as their titles suggest, many of his themes are romantic, he 
displays a greater precision, more careful observation and a finer 
sensibility than many of the romantics. Though he cannot be 
considered a great poet and some of his poems are only conven- 
tional salon art,  he was a craftsman in verse who renewed and re- 
freshed the poetic vocabulary of his day. 

H e  died a t  Lisbon on June 11, 1883. 
BIBLIOGRAPHY.-P~~~~C~S by T. de Queir6s and &I. A. Vaz de Car- 

valho to the Obras completas (1897) ; CBndido de Figueiredo, Figuvas 
literdrias (1906) ; J .  J.  Cochofel, "Gon~alves Crespo" in Perspectiva da 
Literatura Portuguesa do Se'culo XZX, vol. ii (1948). (N. J. L.) 

GONCALVES DIAS, ANTONIO (1823-1 864), Brazilian 
poet, wrote the nostalgic "Song of Exile," probably the most 
memorized poem in the Portuguese language. Born near Caxias 
(MaranhHo). Braz., he was educated a t  the University of Coimbra, 
Portugal. His collection of poems, Primeiros Cantos (1846), was 
enthusiastically praised by a distinguished Portuguese contempo- 
rary. Alexandro Herculano. The poet's immediate popularity 
was enhanced by Segundos Cantos e Sextillcas de Frei Ant50 
(1848), and especially C'ltimos Cantos (1851 ) .  which virtually 

closed the cycle of his lyrics. 
In the final decade of his life he held various governmental 

posts, in ~vhich he surveyed the school system of northern Brazil, 
studied European educational institutions, did research on Brazil- 
ian historical sources in European archives and participated in a 
scientific expedition. The unfinished epic poem on the Indian tribe 
0 s  Tanzbzras (1857), an unsuccessful attempt at  creating a "Brazil- 
ian Iliad," and the Diciondrio da Lingua T u p i  (1858) reflect his 
preference for indigenous subjects. 

He uent to Europe in 1862 and upon his return trip was drowned 
in a shipwreck within sight of the coast of his native state (Nov. 3, 
1864). 

Many of his poems were inspired by a series of fleeting romances 
which consoled, and afflicted, his insatiable heart. In  this and 
other respects, including the excessive vehemence of some of his 
amorous complaints, he remained a typical romanticist; but he 
often succeeded in attaining the utmost spontaneity, and a sub- 
tlety of expression in perfect consonance with the natural genius 
of his people. 

Modern critics tend to consider him the most representative 
poet of Brazil. 

BIBLIOGRAPHY.-M~~U~~ Bandeira's definitive edition of Obras 
Poiticas, z vol (1944) ; Lticia Miguel Pereira, A Vida de Gon~alves 
Dias (1943) , Samuel Putnam, Marvelous Journey, pp. 111-114 (1948) ; 
Manuel Bandeira, Gon~alves Dias (1952).  (A.  M. D. R.) 

GONCHAROV, IVAN ALEXANDROVICH (18 I 2- 

1891), Russian novelist. was the son of a rich merchant in the 
town of Simbirsk. At the age of ten he was placed in one of the 
gymnasiums at  Moscow, from which he passed into the Moscow 
university. He then entered the civil service, being first employed 
as secretary to the governor of Simbirsk, and afterward in the 
ministry of finance at  St. Petersburg (Leningrad). Absorbed in 
bureaucratic work, Goncharov paid no attention to the social 
questions then ardently discussed by his contemporaries, Herzen, 
Aksakov and Bielinsky. 

His first original work &as Obyknovennaya Istoria, "A Common 
Story" (1847, Eng. trans. by C. Garnett, 1890, 2nd ed. 1917). 
In 18j6 he sailed to Japan as secretary to Admiral Putiatin, re- 
turning by the then tedious land route through Siberia. He pub- 
lished a description of the voyage under the title of "The Frigate 
Pallada." 

In 1857 appeared his masterpiece, Oblomov (Eng. trans. by 
C. J. Hogarth, 191j),  which was immediately recognized as a 
classic. He had been a t  work on it for ten years. What Prince 
Mirsky called the "indolent and impotent determinism of the 
hero" was recognized as of general significance in Russian life, 
especially in the life of the country gentry. Dobrolubov said of it, 
"Oblomovka (the country-seat of the Oblomovs) is our father- 
land: something of Oblomov is to be found in every one of us." 
Pisarev, another celebrated critic, declared that "Oblomovism," 
as Goncharov called the sum total of qualities with which he in- 
vested the hero of his story, "is an illness fostered by the nature 
of the Slavonic character and the life of Russian society." 

In 18 j8 Goncharov appointed a censor, and in 1868 he pub- 
lished another novel called Obryv  (Eng. trans., T h e  Precipice, 
191 j ) ,  on which he had worked for 20  years. This contains a 
chamling picture of a great Russian household, ruled by a despotic 
and benevolent grandmother, but aroused great hostility among 
the intelligentsia by the unsympathetic portrait of the nihilist. 
Goncharov was convinced that Turgenev borrowed from T h e  
Precipice, and wrote an account of his wrongs. H e  died on Sept. 27 

(old style Feb. IS) ,  1891. 
A translation of Oblomov, by Natalie A. Duddington, appeared 

in 1929. 
GONCOURT, DE, a name famous in French literary history. 

EDMOXD LOUIS ANTOIXE HUOT DE GONCOURT was born a t  Nancy 
on May 2 6 ,  1822, and died at  Champrosay on July 16, 1896. 
JULES ALFRED HUOT DE GONCOURT, his brother, was born in Paris 
on Dec. 17, 1830, and died in Paris on June 2 0 ,  1870. 

Writing always in collaboration, until the death of the younger, 
it was their ambition to be not merely novelists, inventing a new 
kind of novel, but historians; not merely higtorians, but the his- 
torians of a particular century, and of what was intimate and what 



GONDA- 
is unknown in i t ;  to  be also discriminating, indeed innovating, 
critics of art, but of a certain section of art, the 18th century, in 
France and Japan; and also to collect pictures and bibelots, always 
of the French and Japanese 18th century. Their histories (Por- 
traits int imes d u  XVZZZe sibcle [1857], L a  Femme  au XVIIZe 
s2c l e  [1862], L a  d u  Barry [1878], etc.) are made entirely out of 
documents, autograph letters, scraps of costume, engravings, 
songs, the unconscious self-revelations of the time; their three 
volumes on L'Art  d u  XVZZZe sidcle (1859-75) deal with Antoine 
Watteau and his followers in the same scrupulous, minutely en- 
lightening way, with all the detail of unpublished documents; and 
when, they came to write novels, i t  was with a similar attempt t o  
give the inner, undiscovered, minute truths of contemporary exist- 
ence, the ine'dit of life. The same morbidly sensitive noting of the 
ine'dit, of whatever came t o  them from their own sensations of 
things and people around them, gives its curious quality to the 
nine volumes of the Journal, 1887-96, which will remain, per- 
haps, the truest and most poignant chapter of human history 
written by them. 

Their novels, Soeur Philomdne (1861), Renke  Mauperin (1864)~ 
Germinie Lacerteux (186 j ) ,  Manet te  Salomon (1865), Madame 
Gervaisais (1869), and by Edrnond alone, L a  Fille Elisa (1878), 
Les  Frdres Zemganno (1879), L a  Faustin (1882), Che'rie (1884), 
are however, the work by which they will live as artists. Learn- 
ing something from Gustave Flaubert, and teaching a great deal 
to Gmile Zola, they invented a new kind of novel, and their novels 
are the result of a new vision of the world, in which the very 
element of sight is decomposed, as in a picture of Claude Monet. 

Seen through the nerves, in this conscious abandonment to  the 
tricks of the eyesight, the world becomes a thing of broken pat- 
terns, conflicting colours and uneasy movement. A novel of the 
Goncourts is made up of an infinite number of details, set side by 
side, every detail equally prominent. While a novel of Flaubert, 
for all its detail, gives above all things an impression of unity, a 
novel of the Goncourts deliberately dispenses with unity in order 
to give the sense of the passing of life, the heat and form of its 
moments as they pass. I t  is written in little chapters, sometimes 
no longer than a page, and each chapter is a separate notation of 
some significant event, some emotion or sensation which seems to 
throw sudden light on the picture of a soul. To the Goncourts 
humanity is as pictorial a thing as the world it  moves in; they do 
not search further than "the physical basis of life," and they find 
everything that can be known of that unknown force written 
visibly upon the sudden faces of little incidents, little expressive 
moments. The soul, to the Goncourts, is a ieries of moods, which 
succeed one another, certainly without any of the too arbitrary 
logic of the novelist who has conceived of character as a solid or 
consistent thing. 

Their novels are hardly stories a t  all, but picture galleries, hung 
with pictures of the momentary aspects of the world. French 
critics have complained that the language of the Goncourts is no 
longer French, no longer the French of the past; and this is true. 
I t  is their distinction-the finest of their inventions-that, in order 
to render new sensations, a new vision of things, they invented a 
new language. (A. SY.) 

In his will Edmond de Goncourt left his estate for the endow- 
ment of an academy, the formation of which was entrusted to 
Alphonse Daudet and LCon Hennique. The society was to consist 
of ten members, each of whom was to receive an annuity of 6,000 
francs, and a yearly prize of 5,000 francs was to be awarded to 
the author of some work of fiction. Nine of the members of the 
new academy were nominated in the will. They were Alphonse 
Daudet, J. K. Huysmans, LCon Hennique, Octave Mirbeau, the 
two brothers, "J. H." Rosny, Gustave Geffroy and Paul Marguer- 
itte. On Jan. 19, 1903, after much litigation, the academy a a s  con- 
stituted, with ElCmir Bourges, Lucien Descaves and LCon Daudet 
as members in addition to those mentioned in de Goncourt's nill, 
the place of Alphonse Daudet having been left vacant by his death 
in 1897. 

On the brothers de Goncourt see the Journal des Goncourt already 
cited; M .  A. Belloc (afterward Lowndes) and M. L. Shedlock, 
Edmond and Jules de Goncourt, with Letters and Leaves from their 

Journals (1895) ; Alidor Delzant, Les Goncourt (1889), which contains 
a valuable bibliography; Lettres de Jules de Goncourt (1888), preface 
by  H. Ckard; R. Doumic, Portraits d'dcrivains (1892) ; Paul Bourget, 
Nouveaux Essais de psychologie contemporaine (1886) ; Emile Zola, 
Les Romanciers naturalistes (1881). 

GONDA, a municipal town and district in the Fyzabad divi- 
sion of Uttar Pradesh, India. Pop. of town (1951) 32,566. 
GONDA DISTRICT has an area of 2,826 sq.mi. I t  consists of an 
alluvial plain with very slight undulations, studded with groves of 
mango trees, and divided into three belts known as the tarai or  
swampy tract, the uparhar or uplands and the tarhar or wet low- 
lands, all three being fertile and closely tilled. Several rivers 
flow through the district, but only two, the Gogra and Rapti, are 
of any importance. On the outbreak of the mutiny, the rajah 
of Gonda, after honourably escorting the government treasure to 
Fyzabad, joined the rebels. His estates, along with those of the 
rani of Tulsipur, were confiscated and conferred as rewards upon 
the maharajas of Balrampur and Ajodhya, who had remained 
loyal. I n  19 j1 the population was 1,877,484. 

GONDAL, a town and taluk (subdivision), Madhya Saurash- 
tra district, Bombay state. India. The town (pop., 1951, 37,046) 
is connected by rail with southeastern Saurashtra and with Rajkot, 
the state capital. 23 mi. N. 

GONDAL TALUK (area 379 sq.mi.; pop., 1951, 92.963) contains 
part of the former princely state of Gondal (area 1.024 sq.mi.; 
pop., 1941, 244,j14), which was within the IVestern Kathiawar 
subagency of the combined Baroda, Western India and Gujarat 
administration prior to its absorption into Saurashtra on Feb. I j, 

1948. Saurashtra became part of Bombay state on Sov .  I ,  19j6 
The state consisted of two isolated tracts in the centre of the 

Kathiawar peninsula. The ruler, whose title was thakur, was a 
Jadeja Rajput. 

GONDAR, one of the former capitals of Ethiopia, situated 
on a basaltic ridge approximately 7,500 ft. above the sea, about 
2 1  mi. N.E. of Lake Tana. Pop. (19 j~ est.) 13,000. Two streams. 
the Angreb on the east side and the Gaha or Kaha on the west, 
flow from the ridge and, meeting below the town, pass onnard to  
the lake. Gondar -Mas a small village when at  the beginning of 
the 16th century it was chosen by the Negus Sysenius (Seged I )  
as the capital of his klngdom. His son Fasilidas. or h'lem-Seged 
(1633-166~), was the builder of the castle which bears his name. 
Later emperors built other castles and palaces. the latest in date 
being that of the Negus Yasu 11, erected about I 736, a t  which time 
Gondar appears to have been at  the height of its prosperity. 
Thereafter it suffered greatly from the civil nars  which raged in 
Ethiopia, and was more than once sacked; in 1887 the dervishes 
under Abu Anga inflicted very great injury, destroying many 
churches, damaging the castles and carrying off much treasure. 
The population was estimated by James Bruce in 1770 at  ~ o . o o o  
families. After the pacification of the Sudan by the British (1886- 
89) there \\as some revival of trade b e h e e n  Gondar and the re- 
gions of the Blue Sile. Among the inhabitants are numbers of 
Moslems, and a settlement of Falashas was established there. 

Cotton, cloth, gold and silver ornaments, copper wares, fancy 
articles in bone and ivory, excellent saddles and shoes are among 
the products of the local industry. 

Unlike any other buildings in Ethiopia, the castles and palaces 
of Gondar resemble, with some modifications, the mediaeval 
fortresses of Europe, the style of architecture being the result 
of the presence in the country of numbers of Portuguese. Fasili- 
das's castle was built by Indian workmen, under the superin- 
tendence of Ethiopians who had learned something of architecture 
from the Portuguese adventurers. The castle has two stories, is 
90 ft. by 84 ft., has a square tower and circular domed towers a t  
the corners. The most extensive ruins are a group of royal build- 
ings enclosed in a wall. These ruins include the palace of Yasu 
11, which has several fine chambers. Christian Levantines were 
employed in its construction and it was decorated in part with 
Venetian mirrors, etc. In  the same enclosure is a small castle 
attributed to Yasu I. The exterior walls of the castles and palaces 
named are little damaged and give to Gondar a unique character 
among African towns. Of the 44 churches, all in  the circular 
Ethiopian style, which are said to have formerly existed in  Gon- 



GONDOKORO-GONDWANALAND 
dar or its immediate neighbourhood, Maj. P. H. G. Powell-Cotton 
found only one intact in 1900. 

The city fell to British, Sudanese and Ethiopian patriot troops, 
Kov. 28, 1941, after a siege of several months. 

BIBLIOGRAPHY.-E. Riippell, Reise in Abyssinien (Frankfurt-on-Main, 
1838-1830) ; T. yon Heuglin. Reise nach Abessinicn (Jena, 1868) ; 
G. Lejean. Voyage en Abyssinie (Paris, 1872) ; Achille Raffray, Afrique 
orientale; Abyssinie (Paris, 1876) ; P. H. G. Powell-Cotton. A Sporting 
Trip Through Abyssinia, ch. 27-30 (London, 1902) ; Rosita Forbes, 
From Red Sea t o  Blue Nile (1925). Views of the castle are given by 
Heuglin, Raffray, Powell-Cotton and Rosita Forbes. 

GONDOKORO. A village in Sudan, on the east bank of the 
upper Nile in 4" 54' N., 31' 43' E.: 1.077 m i  S. of Khartoum by 
river. was a stopping place for steamers until superseded by Juba 
just above it on the west bank, beyond which the Nile ceases to 
be navigable until Nimule (3' 40' K., 32' 10' E.).  

The site of the village is a t  the top of a cliff 2 j  ft. above the 
river level. Pop. (19 j6) 500. 

Gondokoro was first visited by Europeans in 1841-42, when 
expeditions sent out by Mohammed Ali, pasha of Egypt, ascended 
the Nile as far as the foot of the rapids above Gondokoro. I t  
soon became an ivory and slave-trading centre. I n  18 j~ an Aus- 
trian Roman Catholic mission was established there, but it was 
abandoned in 18j9. I t  was at  Gondokoro that J. H. Speke and 
J .  A. Grant. descending the Nile after their discovery of its source, 
met. on Feb. I j, 1863, Samuel Baker and his wife who were jour- 
neying up the river. In  1871 Baker, who was at  that time gover- 
nor general of the equatorial provinces of Egypt, established a 
military post at Gondokoro which he named Ismailia after the 
then khedive. Baker made this post his headquarters, but Col. 
(afterward Gen.) C. G. Gordon, who succeeded him in 1874, 
abandoned the station on account of its unhealthy site, removing 
to Lado. 11 mi. downstream. 

Gondokoro fell into the hands of the mahdists in 1885. After 
the destruction of the mahdist power in 1898 it was occupied 
by British troops and formed the northernmost post on the Nile 
of the Uganda protectorate. I n  1914, however, the administra- 
tion was transferred to the Sudan government, which thereby 
gained control of the whole stretch of the Nile navigable from 
Khartoum. 

GONDOMAR, DIEGO SARMIENTO DE ACUNA, 
C o u s ~  OF (156;-1626), Spanish diplomatist, born in Gondomar, 
Galicia, on Nov. I ,  I 567. He inherited wide estates in Galicia and 
in Old Castile from his father, corregidor of Granada and gov- 
ernor of the Canary Islands. In  1583 Philip I1 gave him military 
command of the Portuguese frontier and coast of Galicia. Cor- 
regidor of Toro in 1593, he was sent in 1603 to superintend the 
distribution of the treasure brought from America by two galleons 
driven to take refuge at Vigo, and on his return was appointed on 
the board of finance. I n  1609 he repelled a naval attack on Galicia 
made by the Dutch. I n  the Casa del Sol at Valladolid, w-here he 
resided, he collected a library which the marquis of Alalpica, his 
descendant, ceded to Charles 111; it is now in the royal library 
a t  Madrid. 

His reputation, as a diplomatist rests on his two periods of 
service as ambassador in England .(1613-18 and 1619-22). The 
excellence of his latinity pleased the literary tastes of James I ,  
whose character he judged with remarkable insight. He  flattered 
the king's love of books and of peace, and he made skilful use of 
his desire for an alliance between the prince of Wales and a Span- 
ish infanta. Sarmiento's aim was to keep James from aiding the 
Protestant states against Spain and the house of Austria, and to 
avert English attacks on Spanish possessions in America. His 
success made him odious to the anti-Spanish and Puritan parties. 
The active part he took in promoting the execution of Sir Walter 
Raleigh aroused particular animosity. He was attacked in pam- 
phlets and figured as the principal person in Thomas Middleton's 
A Game at Chess, a political play suppressed by order of the coun- 
cil. C o u ~ t  of Gondomar in 1617, he returned home on leave for 
his health. through Flanders and France, on a diplomatic mission 
in 1618. Z e  resumed office in London in 1619; on his retirement 
in 1622 he was appointed on the royal council and sent on a 
complimentary mission to Vienna. He  died near Haro in the Rioja 

on Oct. 2 ,  1626. 
BIBLIOGRAPHY.-S. R. Gardiner, History of England (London, 1883- 

84) ; P. de Gayangos, introduction to Cinco Cartas politico-literarias de 
Don Diego Sarmiento de Acuiia, Conde de Gotzdomar .' . . (Madrid, 
1869) ; R. H. Lyon, Gondonzar (Oxford, 1910). 

GONDWANA, the historical name for a large tract of hilly 
country in India which roughly corresponds with the greater part 
of the present Madhya Pradesh. The name is derived from the 
aboriginal tribe of Gonds, who ruled the country from the 12th to 

the beginning of the 18th century 
in three or four separate king- 
doms. They maintained a bar- 
baric civilization and though 
nominally subject to the Moguls 
they were not much disturbed, 
but when the Maratha invaders 
appeared in the 18th century the 
Gond kingdoms succumbed and 
the aboriginal population fled for 
safety to the hills. Gondwana 
was included in the dominions of 
the Bhonsla raja of Kagpur 
which passed to the British be- 
tween 1818 and 1853. 

The Gonds, who call them- 
selves Koitur or "highlanders," 

C E N T R A L  ~ N D I A ,  Dravidian stock in India. Their 
M A R I A  G O N D  I N  D A N C I N G  COSTUME language, akin to the southern 
The Gonds are an aboriginal hill  race languages of India. is unwritten 
of Central India and, except for missionary pro- 
ductions, there is no literature: but it is still the spoken language 
of 7 %  of the population of Madhya Pradesh. 

The Rajgonds, claiming to have Rajput blood, are on the skirts 
of Hinduism, but most of the Gonds are animistic in belief. 

The term "Gondwana" is also used by geologists as a name for 
certain rock formations. 

See R. V. Russell, "Gonds," in T h e  Tribes and Castes o f  the Central 
Provinces o f  India, vol. iii (London, 1916). 

GONDWANALAND. This name, derived from Gondwana 
("land of the Gonds"), a district of India. was given by Austrian 
geologist Eduard Suess to the inferred ancient continent that a t  
its greatest extension hypothetically spanned the South Atlantic 
and Indian oceans. I t  embraced all (except northwest) Africa, 
Madagascar, peninsular India, Australia, Tasmania. .Antarctica: 
the Falklands and all South America except the extreme west and 
northwest. Its unstable margins were, between the Devonian and 
Jurassic. intermittently and widely transgressed by the oceans; 
the sea bounding it on the north, wherein deposition \vent on con- 
tinuously down to the Tertiary, being called the Tethys. 

The distribution of existing plants and animals, and especially 
of those having disjunctive distribution, e.g., lungfish (Australia, 
South Africa, South America), marsupials (Australia. South 
America), sugarbush (Xustralia, South Africa), arucarian pines 
(South America, Falklands, Australia. South Pacific), antarctic, 
or false: beech (Sothojugus) (Chile, Tierra del Fuego, New Zea- 
land and Australia-Tasmania) often led to the inference of former 
transoceanic land connections. P. L. Sclater's Lemuria (Africa, 
Madagascar, India) and Hermann von Ihering's Arch-hellenis 
(South America, Africa) are other examples. 

Paleontologic data from the Paleozoic and Mesozoic eras have 
strongly bolstered the theory of Gondwanaland bridges, although 
the hypotheses of a huge, transverse southern continent is much 
less widely accepted. Devonian invertebrate, benthonic (bottom- 
dwelling), marine faunas of Brazil, Uruguay and the Falkland Is- 
lands and South Africa have so similar a stamp that John M. 
Clarke postulated "Flabellitesland" (based on the occurrence of a 
brachiopod), a continental mass bridging the South Atlantic, across 
which a shallow Devonian sea transgressed. The i-labellites faunal 
type was recently discovered also in Tasmania. In  the later 
Carboniferous-Permian strata a comparable type of fauna, char- 
acterized by the pelecypod (bivalve) Eurydesnza, is known from 
Argentina, South Africa and Australia. There was a contemporary 



and ubiquitous Gondwana coal flora. characterized by the seed 
ferns Glossopteris and Gangamopteris (South America, Antarctica, 
Falklands, South Africa, the subcontinent of India, Australia). 
Thinnfeldia, also a seed fern (see PALAEOBOTANY), characterized 
the flora of Triassic Gondwanaland i n  the early Mesozoic era. 
The Permian "White Band" strata in Brazil, South Africa and 
Madagascar carries Mesosaurus, a diminutive aquatic reptile, usu- 
ally judged to have been of fresh-water ecology. Triassic terres- 
trial reptiles, especially mammal-like forms, occur in south Brazil 
and South Africa. The force of their argument is however some- 
what reduced by the discovery of related groups in Texas and 
Russia. 

The stratigraphic sequence, and hence physical history, of the 
existent fragments of the hypothetical Gondwanaland are generally 
quite similar; between Brazil and South Africa the parallelism is 
close. Sedimentary analysis of the Gondwana sediments has re- 
peatedly demonstrated sourcelands lying beyond the present 
strands. 

A striking degree of ecologic uniformity appears from stage to 
stage in the geologic history of the vast continent. Synchronous 
continental glaciation recurred several times : Cambrian (Brazil, 
Australia, Africa ?), Siluro-Devonian (Australia. Brazil, Africa ?), 
Devonian (Brazil, South Africa, Australia), and especially Permo- 
Carboniferous glaciation in all Gondwana relicts. These cold 
episodes were apparently circumpolar, and the ice descended to 
sea level as attested by interlarded marine faunas and glacial beds. 
Considerable Gondwana coal was also formed interglacially on 
coastal plains. Glacial scratches and lineation phenomena in the 
Gondwanaland rocks commonly indicate flowage of the inland 
ice from areas now oceanic. Erratic elements in the glacial drift 
are often completely foreign to the lands where they now repose, 
e.g., Brazilian diamonds. 

Essentially the same nonrecorded hiatuses occur throughout 
Gondwanaland, suggesting synchronous episodes of uplift and ero- 
sion. The Late Triassic-Early Jurassic record is of widespread 
deserts. Local coal swamps and reptile oases occurred. Red 
beds are almost ubiquitous at  this time. In Rhaetic (late Trias- 
sic) time widespread tensional faulting occurred and concomitantly 
the world's greatest episode of intrusion and extrusion of basic 
igneous rocks from the deep crust. All fragments of Gondwana- 
land shou this igneous episode. Following this period of diastro- 
phism and vulcanism, virtually all biotic and physical parallelism 
in the Gondwanaland remnants ceases. Proponents of the Gond- 
wanaland concept postulate that the continent broke up at  this 
time and that vast segments foundered into the oceanic depths. 

Paleoclimatologists have found Gondwanaland impossibly large, 
especially with respect to the Permo-Carboniferous extensive gla- 
ciations. Consequently both F.  B. Taylor and Alfred Wegener 
visualized the Gondwanaland disruption as having been a drifting 
apart of sectors through the viscous basic subcrust. Hence the 
reassembled blocks would result in a far smaller Gondwanaland. 

Neither the oceanic bridges of Suess nor continental drifting 
have received general geologic support. Oceanography and geo- 
physics have failed to reveal significant areas of continental type 
rocks on .the ocean floors. Basic rocks form the general abyssal 
floor. Continental drifting has also won few supporters among 
earth scientists. 

Historical geologists argue that similar sequences of strata and 
physical history can occur in widely separated areas never con- 
nected or in close proximity. They suggest that some of the 
supposedly synchronous events in diverse parts" ~f Gondwanaland 
may have been heterochronous, thus meeting the paleoclimatolog- 
ical argument for Gondwana of the proponents of the theory of 
continental drift. Probably the majority of biologists prefer to 
explain disconnected distributions of floral and faunal forms on 
the basis of established migrations along transitory isthmian 
links, island-hopping, swimming, floating and rafting, or of wind 
transport or carriage by flying organisms; and by parallel (analo- 
gous) evolution. These are seemingly generally adequate explana- 
tions, especially when considered against the vastness of geologic 
time, although by no means have all disjunctions been accounted 
for. 

Both Suess's theory of a continent of Gondwanaland and U7ege- 
ner's hypothesis of continental drift  are discussed in some detail 
in the article CONTINENT. Examples of the application of the 
concept in explaining geologic phenomena, especially the wide- 
spread occurrence of the index fossil, Glossopteris, will be found 
in articles on the geologic systems and periods mentioned, as CAR- 
~ U N I P E R O U S  SYSTEX AND PERIOD: Carbowiferous of Southern Hem-  
isphere and India; PERMIAN SYSTEM, etc., and in the geology 
sections of AFRICA; ASIA; AUSTRALIA, COMMONWEALTH OE; INDIA. 
Hypotheses tending to disprove the possibility of a Gondwanaland 
are presented in ISOSTASY and related articles. See also FOSSIL; 
MARSUPIALIA; ZOOGEOGRAPHY. 

See C. Schuchert, "Gondwana Land Bridges," in Bulletin of the 
Geological Society o j  America, vol. 43 (1932). (K. E. C.) 

GONFALON, a banner or standard of the middle ages (the 
late French and Italian form, also found in other Romanic lan- 
guages, of gonfanon, which is derived from the O.H.G. gundfano, 
gund, "war," and fano, "flag," c f .  Mod. Ger. Fahne, and English 
"vane"). I t  took the form of a rectangular ensign, often slit into 
streamers a t  the foot, and swinging from a crossbar attached to 
a pole. This is the most frequent use of the word. The  title of 
"gonfalonier," the bearer of the gonfalon, was in the middle ages 
both military and civil. I t  was borne by the counts of Vexin, as  
leaders of the men of St. Denis, and when the Vexin was in- 
corporated in the kingdom of France the title. of Gonfalonier de 
Saint Denis passed to the kings of France, who thus became the 
bearers of the "oriflamme," as the banner of St. Denis was called. 
Gonfalonier was the title of civic magistrates of various degrees 
of authority in many of the city republics of Italy, notably of 
Florence, Siena and Lucca. At Florence the functions of the office 
varied. At first the gonfaloniers were the leaders of the various 
military divisions of the inhabitants. I n  1293 was created the 
office of gonfalonier of justice, who carried out the orders of 
the signiory. By the end of the 14th century the gonfalonier was 
the chief of the signiory. At Lucca he was the chief magistrate 
of the republic. At Rome two gonfaloniers must be distinguished, 
that of the church and that of the Roman people; both offices 
were conferred by the pope. The first was usually granted to sov- 
ereigns, who were bound to defend the church and lead her armies. 
The second bore a, standard with the letters S.P.Q.R. on any enter- 
prise undertaken in the name of the church and the people of 
Rome, and also at  ceremonies, processions, etc. This was granted 
by the pope to distinguished families. 

G ~ N G O R A  Y ARGOTE, LUIS DE (1561-1627), Span- 
ish poet, who brought to perfection the poetic style called, after 
him, Gongorism, was born on July 11, 1561, a t  Cbrdoba, where 
his father was corregidor ("mayor") and owner of a famous 
library. H e  studied-not very seriously-at the University of 
Salamanca and was already known as a poet in 1585, when Cer- 
vantes praised him in the Galatea. H e  held a benefice in C6rdoba 
cathedral and undertook important missions for the chapter. I n  
1612 he settled in Madrid, taking full orders and securing a court 
chaplaincy in 1617. I n  1626 a stroke impaired his faculties and 
he returned to Cbrdoba, where he died, May 23, 1627. 

Part of G6ngora's work was, during his lifetime, the subject of 
the most furious controversy in Spanish literary history. His 
light verse-romances, letrillas, satires, songs for the guitar-was 
widely esteemed. but he was considered to have violated the 
principles of poetry and of language in his long poems Poli- 
femo (1612) and Soledades (1613-17). I n  these he elaborated his 
style (known as culteranismo) by the introduction of numerous 
Latinisms of vocabulary and syntax, and by exceedingly complex 
imagery and mythological allusions. For three centuries his name 
was synonymous with obscurity and pedantry, but in the 20th 
century an astonishing revaluation of G6ngora took place ; he came 
to be considered one of Spain's greatest poets, and powerfully in- 
fluenced contemporary poetry. Polifemo and Soledades are part 
pastoral, part epic; they are plotless and devoid of emotional con- 
tent, but appeal brilliantly to the senses in their descriptions of 
persons, nature and rustic scenes, and in the music of their lines. 
G6ngora also wrote three unactable plays; an important coliec- 
tion of his letters survives. There are indispensable commen- 



GONIOMETER-GONVILLE 
taries on the longer poems. 

B I B L I O G R A P H Y . - O ~ ~ ~ S  completas (1943) ; L. P. Thomas, Gdngora et 
le gongorisnze considire's dans leurs rapports avec le marinisme ( 1 9 1 1 )  ; 
M .  Artigas, Don L. de G .  y A, ,  Biografia y estudio critic0 ( 1 9 2 5 ) ;  D .  
Alonso, La lengua pottica de Gdngora (1950) and Estudios y ensayos 
gongorinos ( r g j  j) ( C .  C .  SH.) 

GONIOME'IIER, an instrument for measuring the angles of 
crystals; there are three kinds-the contact goniometer, the re- 
flecting goniometer and the X-ray goniometer. 

T h e  Contac t  G0niometer.-This instrument consists of two 
metal rules pivoted together a t  the centre of a graduated semi- 
circle (fig. I ) .  The instrument is placed with its plane perpen- 
dicular to an edge between two faces of the crystal to be measured, 
and the rules are brought into contact with the faces; this is best 

F I G .  I.- CONTACT GONIOMETER 

done by holding the crystal up against the light with the edge in 
the line of sight. The angle between the rules, as read on the 
graduated semicircle, then gives the angle between the two faces. 
The  rules are slotted, so that they may be shortened and their tips 
applied to a crystal partly embedded in its matrix. The instru- 
ment represented in fig. I is employed for the approximate meas- 
urement of large crystals. 

T h e  Reflecting Goniometer.-This is an instrument of far 
greater precision, and is always used for the accurate measurement 
of the angles when small crystals with smooth faces are available. 
Such faces reflect sharply defined images of a bright object. By 
turning the crystal about an axis parallel to the edge between two 
faces, the image reflected from a second face may be brought into 
the same position as that formerly occupied by the image reflected 
from the first face; the angle through which the crystal has been 
rotated, as determined by a graduated circle to which the crystal 
is fixed, is the angle between the normals to the two faces. 

Several forms of instruments depending on this principle have 
been devised. The earliest type consisted of a vertical graduated 
circle reading degrees and minutes, which turned about a hori- 
zontal axis. A great improvement was effected by placing the 
graduated circle in a horizontal position. Many forms of the 
horizontal-circle goniometer have been constructed; they are 
provided with a telescope and collimator (q.v.), and in construc- 
tion are essentially the same as a 
spectrometer, with the addition of C 
arrangements for adjusting and 
centring the crystal. The instru- 
ment shown in fig. 2 has four con- 
centric axes, which enable the 
crystal holder A, together with 
the adjustment arcs B and cen- 
tring slides D ,  to be raised or 
lomered, or to be rotated inde- 
pendently of the circle H ;  fur- 
ther, either, the crystal holder or 
the telescope T may be rotated 
with the circle, while the other 2 -HORIZONTAL-CIRCLE G ~ ~ .  
remains fixed. The crystal is IOMETER 

placed on the holder and adjusted so that the edge (zone-axis) be- 
tween tmo faces is coincident with the axis of the instrument. 
Light from any convenient source passes through the slit of the 
collimator C, and the image of the slit (signal) reflected from 
the crystal face is then vieued in the telescope. The clamp and the 
slow-motion screw F enable the image to be brought exactly on 
the cross mires of the telescope, and the position of the circle with 
respect to the vernier is read through the lens. The crystal and 
the circle are then rotated together until the image from a second 
face is brought on the cross wires of the telescope, and the angle 
through which they have been turned is the angle between the two 
face normals. 

With a one-circle goniometer, such as is described above, it is 
necessary to mount and readjust the crystal for the measurement 
of each zone of faces (i.e., each set of faces intersecting in parallel 
edges). Further, in certain cases, it is not possible to measure 
the angles between zones. These difficulties have been overcome 
by the use of a two-circle goniometer. The crystal is set up and 
adjusted with the axis of a prominent zone parallel to the axis of 
either the horizontal or the vertical circle. The positions of the 
faces are fixed by the simultaneous readings of the two circles. 

Some disadvantages are overcome by adding still another grad- 
uated circle to the instrument, with its axis perpendicular to the 
axis of the vertical circle, thus forming a three-circle goniometer. 
With such an instrument measurements may be made in any zone 
or between any two faces without readjusting the crystal. 

Goniometers have been devised for measuring crystals during 
their growth in the mother liquid and for cutting section plates and 
prisms from crystals (precious stones) accurately in any desired 
direction. Xn ordinary microscope fitted mith cross ~rires  and a 
rotating graduated stage serves the purpose of a goniometer for 
measuring the plane angles of a crystal face or section. 

The  Weissenberg X-ray Goniometer.-This is an instrument 
used in recording X-ray reflections from crystals. The crystal 
oscillates through about 200" around an edge, as a cylindrical 
camera is translated back and forth parallel to the crystal rotation 
axis. In ?If. J. Buerger's design the angle nhich the rotation axis 
makes nith the X-ray beam is variable. See also CRYSTALLOGRA- 
P H Y :  Diffi,uctio?z b y  Crystals;  Crystal-Structz~re Ani~lysis .  

(L. J . S . ;  J . D . H . D . )  
GONJA (GBANYA), the northern neighbours of the Ashanti 

and Bron peoples, living north of the Black Volta river in Ghana 
and related to the Mossi and Dagomba peoples. 

GONORRHEA, a venereal disease initiated by the gonococ- 
cus, A\7eisseria gonorrhoeae, occurring nearly always as the result 
of direct sexual contact and treatable in most cases by penicillin. 
See VEKEREAL D~SEASES. 

GONTAUT. MARIE JOS~PHINE LOUISE, DUCHESSE 
DE ( I ~ ~ ~ - I ~ ~ ~ ) :  was born in Paris on Xug. 3. 1773, daughter of 
Xugustin Franqois, comte de Montaut-Navailles. who had been 
governor of Louis XVI. She shared the lessons given by Madame 
de Genlis to the OrlCans family, with whom her mother broke off 
relations after the outbreak of the Revolution. Mother and 
daughter emigrated to Coblenz in 1792; thence to Rotterdam, and 
finally to England, where JosCphine married the marquis Charles 
Michel de Gontaut-Saint-Blacard (d. 1822). They returned to 
France at  the Restoration and resumed their place at  court. 
Madame de Gontaut became lady in waiting to Caroline, duchess 
of Berry, and later governess to the princes and princesses of the 
blood. She remained faithful to the Bourbon cause. In  1827 she 
was created duchesse de Gontaut. She followed the exiled royal 
family to Prague, but in 1834 the duc de Blacas thought her 
comparatively liberal views dangerous and she received a brusque 
congC from Charles X. Her twin daughters. JosCphine (1796- 
1844) and Charlotte ( I  796-1818), married respectively Ferdinand 
de Chabot, prince de LCon, afterward duc de Rohan, and 
Fran~ois ,  comte de Bourbon-Busset. She died in Paris in 1857. 

See her Memoirs (Eng. ed., 2 vols., 1 8 9 4 ) ,  and Lettres ine'dites 
( 1 8 9 5 ) .  

GONVILLE (GONVILE), EDMUND (d. 1351). founder of 
Gonville hall. now Gonville and Caius college, a t  Cambridge. Eng., 
is thought to have been the son of William de Gonvile and the 



brother of Sir Nicholas Gonvile. The foundation of Gcnville hall 
a t  Cambridge was effected by a charter granted by Edward I11 in 
1348. I t  was called, officially, the Hall of the Annunciation of the 
Blessed Virgin, but was usually known as Gunnel1 or Gonville hall. 
Its original site was in Free-school lane, where Corpus Christi 
college now stands. Gonville apparently wished it to be devoted 
to training for theological study. but after his death the founda- 
tion mas completed by William Bateman, bishop of Norwich and 
founder of Trinity hall, on a different site and with considerably 
altered statutes. 

See also CAIUS, JOHN. 
GONZAGA, an Italian princely family named after the town 

where it probably had its origin. Its known history begins with 
Luigi I (1267-1360), who, after fierce struggles, supplanted his 
brother-in-law Rinaldo Bonacolsi as lord of Mantua in 1328, with 
the title of captain general. and afterwards of vicar general of 
the empire, adding the designation of count of Mirandola and 
Concordia, which fief the Gonzagas held from 1328 to 1354. I n  
1335 his son Guido wrested Reggio from the Scaligeri and held it 
until 1371. Luigi was succeeded by Guido (d. 1369) ; the latter's 
son Luigi I1 came next in succession (d. 1382), then Giovan 
Francesco I (d. 1407), then Giovan Francesco I1 (d. 1444) 
who received for his military services to the emperor Sigismund 
the title of marquess of Mantua (143 2 ) ,  an investiture which legiti- 
matized the usurpations of the house of Gonzaga. His grandson, 
Federigo I (d. 1484), served under various foreign sovereigns, in- 
cluding Bona of Savoy and Lorenzo de' Medici; subsequently he 
upheld the rights of the house of Este against Pope Sixtus IV and 
the Venetians, whose claims were a menace to his own dominions 
of Ferrara and Mantova. His son Giovan Francesco I11 (d. 1519) 
commanded the allied Italian forces against Charles VIII a t  the 
battle of Fornovo; he afterwards fought in the kingdom of Naples 
and in Tuscany, until captured by the Venetians in 1509. With 
the help of his wife, the famous Isabella d'Este, he promoted the 
fine arts and letters. 

He was succeeded by his son Federigo I1 (d. 1540), captain 
general of the papal forces. After the peace of Cambrai (1529) 
his ally and protector, the emperor Charles V, raised his title to 
that of duke of Mantua in 1530; in 1536 the emperor decided 
the controversy for the succession of Monferrato between Federigo 
and the house of Savoy in favour of the former. His son Gug- 
lielmo subdued a revolt in Monferrato and was presented with 
that territory by the emperor Maximilian 11. His grandson 
Vincenzo I1 (d. 1627) appointed as his successor Charles, the 
son of Henriette, the heiress of the French family of Nevers- 
Rethel, who was only able to take possession of the ducal throne 
after a bloody struggle; his dominions were invaded and he him- 
self reduced to the sorest straits. His great grandson, Ferdinand 
Charles, acquired Guastalla by marriage in 1678, but lost it soon 
afterwards; he involved his country in useless warfare, with the 
result that in I 708 Austria annexed the duchy. On July j, 1708, 
he died in Venice, and with him the Gonzagas of Mantua came 
to an end. 

BIBLIOGRAPHY.-S. Matiei, Annuli di Mantova (1675) ; G. Veronesi, 
Quadro storico della Mirandola (1847) ; T .  Atib, Storia di Guastalla, 
4 vols. (187 j )  ; -4. Luzio, I Precattori d'lsabella d'Este (1887) ; A. Luzio 
and R. Renier, "Francesco Gonzaga alla battaglia di Fornovo (rqgj) ,  
second0 i documenti Mantovani" (in Avchivio storico italiano, ser. v, 
vol vi, 205-246) ; i d ,  ~ l f a n t o v a  e Urbino, Isabella d'Este e Elisabeth 
Gonzaga nelle relazioni famigliari e ltelle vicende politische (1893) ; 
L. G Pelissier, "Les Relations de Franqois de Gonzague, marquis de 
Mantoue, avec Ludovico Storza et Louis XII" (in Annales de la faculte' 
de Lettres de Bordeaux, 1893) ; A. Bertolotti, "Lettere del duca di Sa\oia 
Emanuele Filiberto a Guglielmo Gonzaga" (Arch. stor. it., ser. v, vol. 
ix) ; E. Solari, Leltere inedite del cavd. Casparo Contarini nel carteggio 
del card. Ercole Gonzaga (1904) ; A. Segrk, I1 Richianzo di Don Ferrante 
Gonzaga dal govern0 di Milano (1904) ; G. Focbessati, I Gonzaga dz 
ilfantova e I'ultimo duca (1912) ; A. Luzio, I Corradi di Gonzaga, Sigizori 
di LFlantova, nuovi  docunzenti (1913) ; S .  Brinton, The Gonzaga (1927). 

GONZAGA, SAINT ALOYSIUS (1568-1591). one of the 
most venerated of modern saints and patron of Roman Catholic 
youth, was born at Castiglione in Lombardy on March 9. 1568, the 
eldest son of the marquis of Castiglione, cousin of Guglielmo 
Gonzaga, duke of Mantua. H e  was educated at  the ducal courts of 
Florence and of Mantua and at  the royal court of Madrid, where he 

was page to the heir of Philip 11. I n  1585, against the strongest 
opposition, he resigned his inheritance and entered the Society 
of Jesus at  Rome. One of his spiritual directors was the renowned 
theologian St. Robert Bellarmine (q.v.). Shortly before ordina- 
tion, while nursing plague victims, he caught the disease and died 
on June 2 1 ,  1591, a t  the age of 23. 

Most characteristic of the virtues of Aloysius Gonzaga was his 
intense love of chastity. His practices of prayer, austerity, hu- 
mility and charity were also heroic, while his all-absorbing love 
for God raised him to high mystical union. Yet his exalted holi- 
ness has much of human appeal, especially his strong and constant 
heroism and his generous enthusiasm for the Christian ideal. 
Aioysius' reputation suffered from pietistic biographers, but  a truer 
estimation of him as a normal young man has been established by 
modern scholars, notably Cyril C. Martindale. S.J., and F. Schroe- 
der, S.J. H e  was canonized in 1726 by Benedict XII I .  Pius X I  
in 1926 renewed his designation as patron of Catholic youth (origi- 
nally proclaimed in 17zg), affirming that many of the newer can- 
onized saints had been inspired to heroic sanctity by the example 
of St. Aloysius. His feast day is June 21. 

BIBLIOGRAPHY.-AC~U Sanctorum, V O ~ .  XXV, June 21 ,  p. 726-1027 
(1867); Rev. V. Cepari, S.J., Life of S t .  Aloysius, ed. by Rev. F. 
Schroeder, S.J., Eng. trans. by Rev. F. Goldie, S.J. (1891) ; Rev. Lud- 
wig. Koch, S. J. (ed.) , Jesuiten-Lexikon, vol. xliii, xliv (1934) ; Rev. 
Cyrll C. Mart~ndale, S.J., The  Vocation o f  Saint Aloysius (1937) ; Rev. 
Maurice Meschler, S.J., Li fe  of Saint Aloysius, Eng. trans. (1911) ; 
Letteri e scritti spirituali e annotati dal P. E. Rosa (1926). 

(M. P. H.) 
GONZAGA, TOMAS A N T ~ N I O  ( I  744-18 10) , the finest 

18th-century Portuguese writer of love poetry. H e  was born in  
Oporto on Aug. 11, 1744, his father being a magistrate of Brazilian 
origin and his mother the daughter of a British merchant. I n  1752 
he went to Brazil where his father held juridical appointments, but 
he returned in 1763 to study law at  Coimbra, where he graduated 
in 1768. I n  1782 he returned to Brazil on being appointed judge 
in Vila Rica. Here he fell in love with the 16-year-old Maria 
Joaquina Doroteia de Seixas, the Marilia'of his lyrics, but on the 
eve of marriage to her in 1789 he was arrested on a charge, almost 
certainly false, of being an accessory to a separatist, anti-Portu- 
guese conspiracy. After three years' imprisonment he was sen- 
tenced to exile for life in Mozambique. There in 1793 he married 
a rich heiress and for the rest of his life held important legal posi- 
tions in the colony. He died there early in 1810. 

His reputation as a poet rests on Marilia de Dirceu, the first 
section of which appeared in 1792. This group of lyrics, written 
before his arrest, expresses the joy of love and the expectation of 
married happiness, while his second group of poems, which were 
written in prison and appeared in 1799, express yearning for his 
beloved and past happiness. Gonzaga borrowed his forms from 
Anacreon and Theocritus, but the matter, the natural. elegant 
style and the harmonious versification are his own. Marilia de 
Dirceu became one of the most frequently reprinted volumes of 
poetry in the 19th century in Portugal and Brazil. 

Gonzaga's complete works were published in 1942. See also M. Rod- 
rigues Lapa,,Marilia de Dirceu e mais poesias (1937). (N. J. L.) 

GONZALEZ DE CLAVIJO, RUY (d. 141 2), Spanish dip- 
lomat and traveler, was born in Madrid and became chamberlain 
to King Henry I11 of Castille and Le6n. On the return of his 
first embassy from the court of Timur, Henry despatched another 
which included Gonzblez and a Tatar adviser. They sailed from 
St. Mary Port, near Cadiz, on May 22, 1403, touched a t  Gaeta, 
Rhodes and Constantinople, went by the south coast of the Black 
sea to Trebizond, and proceeded inland by Erzurum, Tabriz, Te- 
hran and Meshed to Samarkand, where they were favourably re- 
ceived by Timur. They returned successfully after great difficul- 
ties and reached Spain on March I ,  1406. 

Gonzblez de Clavijo died in Madrid on April 2 ,  1412. His 
narrative presents a unique account of Timur's court by a Euro- 
pean observer. 

BIBLIOGRAPHY.-TWO manuscripts of Gonzblez de Clavijo's narrative 
are preserved in the Biblioteca Nacional, Madrid; his Embajada a 
Tamor  Lun was edited by P. Lopez Estrada (1943) ; English versions 
of Embassy t o  Tamerlane b y  Sir Clement Markham (1859) and by G. 
Le Strange (1928). (R. A. SN.) 



GOOCH-GOODMAN 
GOOCH, SIR DANIEL, BART. (1816-1889)~ English 

mechanical engineer, was born at  Bedlington, Northumberland, 
on Aug. 16, 1816. I n  1837 he became the locomotive super- 
intendent of the Great Western railway, and gradually replaced 
the unsatisfactory locomotives employed by a new and efficient 
eight-wheeled class. One of these broad gauge locomotives, the 
"Lord of the Isles" gained a gold medal a t  the Great Exhibition 
of 1851. and ran 789,300 miles, with its original boiler, before 
withdrawal in 1881. Gooch left the railway in 1864, and as a 
director of the Telegraph Construction company personally 
superintended the laying of the first two Atlantic cables by the 
steamship "Great Eastern" in 1865-6. He returned to the Great 
Western railway as chairman in 1866 and carried out many 
improvedents before his death at  Clewer Park, near Windsor, 
on Oct. I 5, 1889. He was an advocate of the "broad," or 7 ft., 
gauge for railways, but his death only preceded by three years 
the complete conversion of the Great Western railway to standard 
gauge. 

GOOCH, GEORGE PEABODY (1873- ), English 
historian, was educated a t  King's college, London, and Trinity 
college, Cambridge, and continued his studies in Berlin and 
Paris. He was Liberal member of parliament for Bath (1906-IO), 
and for Reading (1913). He was joint editor of the Contemporary 
Review (from 1911); president of the Historical association 
(1922-25); joint editor of the British Documents on the Origins 
of the War, 1898-1914 (from 1926), and president of the National 
Peace council (1933-36). Gooch made a special study of modem 
German history, and was one of the first English authorities on the 
subject. 

His many writings include: Germany and the French Revolution 
(1920) j Recent Rezlelations o f  European Diplomacy, 4th  ed. (1940) ; 
Studies in Modern Hzstory (1931) ; Belore the War, z vol. (1936-38) ; 
Courts and Cabinets (1944) ; Studies in German History (1949). 

GOOD, JOHN MASON (1764- I~ZT) ,  English writer on 
medical, religious and classical subjects, was born on May 25, 
1764, a t  Epping, Essex, the son of a Nonconformist minister. In 
1794 he became a member of the British Pharmaceutical society, 
and in that connection, and especially by the publication of A 
History of Medicine (1795)~ he effected a greatly needed reform 
in the profession of the apothecary. In  1820 he took the diploma 
of M.D. at  Marischal college, Aberdeen. He died at  Shepper- 
ton, Middlesex, on Jan. 2 ,  1827. Good was acquainted with the 
principal European languages, and also with Persian, Arabic and 
Hebrew. 

GOODE, GEORGE BROWN (1851-1896), U.S. zoologist, 
specialized in the study of salt water fish. He was born in New 
Albany, Ind., on Feb. 13, 1851 ; graduated from Wesleyan univer- 
sity at  Middletown, Conn., and spent a year a t  Harvard studying 
natural history under J. L. Agassiz. I n  1874 he became chief of 
the division of fisheries at  the National museum, Washington, D.C., 
and in 1887 assistant secretary of the Smithsonian institution in 
charge of the National museum, which position he held until his 
death at  Washington, on Sept. 6, 1896. Under his direction the 
collections at  the museum were entirely reorganized and recata- 
logued in a scientific manner and displayed with an educational 
aim in view. 

His ideas of museum administration and display influenced 
nearly every important museum of the period. They were also 
spread by the remarkable Government exhibits prepared by Goode 
for the Centennial Exhibition of 1876, the World's Columbian 
Exposition of 1893, exhibitions at  Berlin (1880), London (1883) 
and Madrid (1892-93) and many others. Goode wrote American 
Fishes (1888) and in 1896 published his most important scientific 
work, Ocean Ichthyology. 

The Annual Report of the U.S. Nat. Museum for 1897 contains 
a bibliography of Goode's publications together with memoirs by 
S. P. Langley and others. 

GOOD FRIDAY, the English name for the Friday before 
Easter, kept as the anniversary of the Crucifixion. The term is 
probably a corruption of "God's Friday." I t  was called Long 
Friday by the Anglo-Saxons and Danes, possibly in allusion to 
the length of the services which marked the day. 

The origin of the custom of a yearly commemoration of the 
Crucifixion is somewhat obscure. I t  may be regarded as certain 
that among Jewish Christians it  almost imperceptibly grew out 
of the old habit of annually celebrating the Passover on the 14th 
of Nisan, and of observing the "days of unleavened bread" from 
the 15th to the 21st of that month. In  the Gentile churches, on 
the other hand, it seems to be well established that originally no 
yearly cycle of festivals was known at  all. (See EASTER.) 

From its earliest observance, the day was marked by a specially 
rigorous fast, and also, on the whole, by a tendency to greater 
simplicity in the services of the church. Prior to the 4th century 
there is no evidence of noncelebration of the eucharist on Good 
Friday; but after that date the prohibition of communion became 
common. I n  Spain, indeed, it became customary to close the 
churches altogether as a sign of mourning; but this practice was 
condemned by the council of Toledo (633). I n  the Roman 
Catholic Church the Good Friday ritual a t  present observed is 
marked by many special features, most of which can be traced 
back to a date a t  least prior to the close of the 8th century (see 
the Ordo Romanus in Muratori's Liturg. Rom. Vet.). The altar 
and the officiating clergy are draped in black and the gospel for 
the day consists of the history of the Passion as recorded by St. 
John. This is often sung in plain chant by three priests, one 
representing the "narrator," the other two the various characters 
of the story. The singing of this is followed by bidding prayers 
for the peace and unity of the church, for the pope, the clergy, 
all ranks and conditions of men, the sovereign, for catechumens, 
the sick and afflicted, heretics and schismatics, Jews and heathen. 
Then follows the "adoration of the cross." In  the Church of 
England the history of the Passion from the gospel according to 
John is also read; the collects for the day are based upon the 
bldding prayers which are found in the Ordo Romanus. The 
"three hours" service, borrowed from Roman Catholic usage and 
consisting of prayers, addresses on the "seven last words from 
the cross" and intervals for meditation and silent prayer, has be- 
come very popular in the Anglican Church, and the observance 
of the day is more marked than formerly among Nonconformist 
bodies even in Scotland. 

GOODHUE, BERTRAM GROSVENOR (1869-1924), 
American architect, was born a t  Pomfret Hill, Conn., April 28, 
1869. He studied architecture in New York city with James Ren- 
wick, and in 1891 entered the office of R .  A. Cram in Boston, 
Mass., later becoming a partner. In 1903 the firm opened an 
office in New York city, of which Goodhue took charge. After 
1914 he practised alone. He designed churches and cathedrals 
which were thoroughly modern, yet Gothic in inspiration. At the 
same time he was one of the most prominent exponents of the sky- 
scraper building. 

Among the structures designed by him are St. Thomas's church, 
the Chapel of the Intercession, and the Church of St. Vincent 
Ferrer, New York city; the Nebraska State capitol, Lincoln, 
Neb.; St. Mark's church, Mount Kisco, N.Y.; St. Thomas's col- 
lege, and the Xational Academy of Sciences and National Research 
Council in Washington; University chapel a t  the University of 
Chicago ; the California Institute of Technology, Pasadena, Calif. ; 
and the Exposition buildings for San Diego, Calif. He was also 
the architect for the Cathedral of Maryland, Balt. H e  died in 
New York city, April 24, 1924. 

GOOD-KING-HENRY (Chenopodium Bonus-Henricus) , 
a rank-growing perennial herb of the family Chenopodiaceae, 
found in Great Britain and naturalized in North America. I t  is a 
smooth, dark green, little-branched plant, about 2 ft. high, with 
usually entire arrowhead-shaped leaves. The plant is sometimes 
cultivated as a pot-herb under the name mercury or all-good. See 
CHENOPODIUM. 

GOODMAN, GODFREY (1583-16561, bishop of Glou- 
cester, was born at  Ruthin, Denbighshire, and educated a t  U7est- 
minster and Cambridge. He took orders in 1603> and, after holding 
various preferments, became bishop of Gloucester in 1625. From 
this time his tendencies towards Roman Catholicism constantly 
got him into trouble. I n  1633 he secured the see of Hereford by 
bribery, but Archbishop Laud persuaded the king to refuse his 
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consent. In  1640 he was imprisoned for refusing to sign the new 
canons denouncing popery and affirming the divine right of 
kings. H e  afterwards signed and was released on bail, but next 
year the bishops who had signed were all imprisoned in the 
Tower, by order of parliament, on the charge of treason. After 
18 weeks' imprisonment Goodman was allowed to return to his 
diocese. About 1650 he settled in London, where he died a con- 
fessed Roman Catholic. His best known book is T h e  Fall of 
Ma?z (1616). 

GOODNOW, FRANK JOHNSON (1859-1939), Ameri- 
can educationalist, was born in Brooklyn (N.Y.), on Jan. 18, 
1859. Educated at Amherst college (Mass.), he graduated in law 
at Columbia (1882), subsequently proceeding to the &ole Libre 
des Sciences Politiques, Paris, and the University of Berlin. He 
was appointed instructor in history and lecturer in U.S. adminis- 
trative law at  Columbia university in 1883, becoming professor in 
1891, and Eaton professor of administrative law and municipal 
science in 1903. During 1906-7 he was acting dean of political 
science. H e  was legal adviser to the Chinese Government, sta- 
tioned at  Peking, during the years 1913 and 1914, and from 1914 
to 1928 was president of Johns Hopkins university. Among his 
published works are Comparative Administrative Law (1893); 
Municipal Home  Rule (1895) ; Municipal Problems (1897) ; Poli- 
tics and Administration (1900) ; Ci t y  Government in the  United 
States (1904) ; The  Principles of the Administrative Law o f  the 
Cnited Stc~tes (1905) ; IIu?cicipal Government (1909) ; Social Re- 
form and  the Consti tutio?~ (1911) ; Principles o,f Co?zstitutional 
G o ~ e r n m e n t  (1916); and China; an Analysis (1926). 

GOODRICH, ANNIE WARBURTON ( I  866-1 954). C.S. 
nursing educator. \?as born at New Brunswick. N.J., on Feb. 6, 
1866. She ~vas  educated at private schools and in 1892 graduated 
from the K e ~ v  170rk hospital training school for nurses. She was 
superintendent of nurses at St. Luke's, Sew York and Bellevue 
and allied hospitals and also inspector of nurses' training schools 
under the Kelv York department of education (1900-14) as 
well as lecturer at Teachers college. Columbia university (1904- 
13). In 1914 she became assistant professor of the department 
of nursing and health at Teachers college. and in 1917 director of 
nurses. Henry St. settlement. Her services to nursing during 
\I.'orld l17ar I led to her appointment in 1918 as dean of the 
army school of nursing. When Yale university. with aid from 
the Rockefeller foundation. established its school of nursing in 
1923. she accepted the invitation to become dean and held this 
position together with that of professor of nursing education until 
1934 when she retired. She died Dec. 31, 1954, in Cobalt, 
Conn. 

GOODRICH, SAMUEL GRISWOLD ( I  793-1860), an 
U.S. publisher and author known under the pseudonym of "Peter 
Parley," was born at Ridgefield, Conn., Aug. 19, 1793. Largely 
self-educated, he became a bookseller and publisher at Hartford 
and later in Boston. There, beginning in 1828, he published for I 5 
years an illustrated annual, the Token ,  to which he was a frequent 
contributor both in prose and verse. The Token  contained some 
of the earliest work of Nathaniel Hawthorne, N. P. itrillis, Henry 
W. Longfellow and Lydia Maria Child. In 1841 he established 
Merry's  Museum,  which he continued to edit until 1854. In  1827 
he began, under the name of "Peter Parley," his series of books for 
the young, which embraced geography, biography, history, science 
and miscellaneous tales. Of these he was the sole composer of 
comparatively few, but in his Recollections of a Lifetime ( 2  vol., 
1856) he wrote that he was "the author and editor of about 170 
volumes,". of which about 7,000,000 copies had been sold. and gave 
a list both of the works of which he was the author or editor and 
of the spurious works published under his name. 

Goodrich was chosen a member of the Massachusetts house 
of representatives in 1836, and of the state senate in 1837, and 
in 1851-53 he was consul a t  Paris, where he remained until 
1855. 

H e  died in New York May 9, 1860. 
GOODRICH (GOODRICKE) , THOMAS (d. I 554), Eng- 

lish ecclesiastic, son of Edward Goodrich of East Kirkby, Lin- 
colnshire, was educated at  Corpus Christi college, Cambridge, 

afterward becoming a fellow of Jesus college in 1510. He was 
consulted about the legality of Henry VIII's marriage with 
Catherine of Aragon, became royal chaplain about 1530, and 
bishop of Ely in I 534. He was zealous for the Reformation, 
helped in 1537 to draw up the Insti tution of a Christian M a n  
(known as the Bishops' B o o k ) .  and translated the Gospel of St. 
John for the revised S e w  Testament. On the accession of 
Edward VI in 1547 the bishop was made a privy councillor. H e  
assisted in compiling the First Prayer Book of Edward VI, and 
he was one of the commissioners for the trial of Bishop Gardiner. 
In January IS j I  he succeeded Rich as chancellor and held this 
office during the nine days' reign of Lady Jane Grey; but he made 
his peace with Queen Mary by associating himself with the order 
commanding the duke of Northumberland to disarm. H e  con- 
formed to the restored religion, and, though deprived of the 
chancellorship, kept his bishopric until his death on May 10, 
1.554. 

See the Dict. Nut.  Biog., where further authorities are cited. 
GOODSIR, JOHN (1814-186;). Scottish anatomist, was 

born at Anstruther. Fife, on hlarch 20; 1814. H e  was educated 
at  St. Xndrews, and at  Edinburgh. Years later he communi- 
cated to the British association a paper on the pulps and sacs of 
the human teeth, and about the same date, on.the nomination of 
Edward Forbes, he was elected to the famous coterie called the 
"Universal Brotherhood of the Friends of Truth." which com- 
prised artists, scholars, naturalists and others. whose relationship 
became a potent influence in science. iVith Forbes he worked at  
marine zoology: but human anatomy, pathology and morphology 
formed his chief study. 

In 1840 he moved to Edinburgh. where he was appointed con- 
servator of the museum of the College of Surgeons. in succession to 
LVilliam 3lacgillivray. In his lectures in the theatre of the college 
in 1842-43 he insisted on the importance of the cell as a centre of 
nutrition, and pointed out that the organism is subdivided into a 
number of departments. R. Virchow recognized his indebtedness 
to these discoveries by dedicating his Cellular Pathologie to Good- 
sir, as "one of the earliest and most acute observers of cell-life." 
In 1843 Goodsir became curator in the University of Edinburgh. 
He died at  Li'ardie near Edinburgh, on March 6. 1867. 

BIBLIOGRAPHY.-W. Turner (ed.), Anato;nical iMemoirs of John 
Goodsir, F.R.S .  (Edinburgh, 1868) ; Proc. Roy.  Soc., vol. iv (1868) ; 
Trans. Bot. Soc. Edin., vol. ix (1868). 

GOODWILL. In accounting, goodwill appears as an asset 
upon the balance sheet at the amount it originally cost, or a t  such 
lesser amount as it may have been wr~tten down out of profits. 
No attempt is ever made to re-value the goodwill of a business 
from year to year for balance sheet purposes. When, however, a 
change takes place in the owners of a business, the price to be 
paid for goodwill has necessarily to be agreed upon by the in- 
coming and outgoing parties. 

This price is a matter of bargaining. and has nothing to do with 
the figure that goodwill may appear at in the books of the business 
changing hands. 

Gooduill represents the difference between an established suc- 
cessful business and one that has yet to establish itself and achieve 
success. The price that a purchaser is willing to pay for goodwill 
is the price he is prepared to pay for the right to stand in the shoes 
of his predecessor, and to represent himself as his successor in 
business. The price that the vendor of a goodwill is content to 
receive is the compensation that he IS content to regard as adequate 
for his surrender of an income equal to the future profits of the 
business. The future profits of any business are, in the nature of 
things. incalculable. 

T h e  Resul t  of F a i r  Dealing.-At one time i t  used to be 
thought that the goodwill of a business consisted solely of the 
goodmill of its customers, and represented the reputation that the 
business had acquired in their minds as a result of fair dealing 
o\7er a reasonably extended period of time. Modern thought recog- 
nizes that. second only to the esteem of customers, is the esteem 
of supplying houses and employees. 

W r i t i n g  d o w n  Goodwill.--Many persons take the view that 
goodwlll is an unsatisfactory item to appear in a balance sheet. 



GOODWIN-GOOGE 
The earning power of every business fluctuates from year to year; 
thus, the actual value of goodwill also fluctuates. No attempt 
would ever be made to record these fluctuations in successive 
balance sheets, as that would give rise to confusion and serve no 
useful purpose; but goodwill is very commonly written do~vn year 
by year when the profits are sufficiently large to make that practice 
possible. and many persons confuse this with the writing down 
of such wasting assets as plant and machinery to provide for de- 
preciation. As a matter of fact, the good~vill of a business does not 
"depreciate" unless the business is a temporary one. Paradoxical 
as  it may seem, goodwill is in practice written down only when in 
fact its value is increasing. 

See L. R. Dicksee and F. Tillyard, Goodwill and its Treatment in 
Accounts, 4th ed. (1920). (L.  R. D.) 

GOODWIN, JOHN ( c .  1594-166s). English Nonconformist 
divine, was born in Norfolk and educated at  Queens' college, 
Cambridge, where he was elected fellow in 161;. He was vicar of 
St. Stephen's, Coleman street, London, from 1633 to 164j, when 
he was ejected by parliament for his attacks on Presbyterianism, 
especially in his Theommachia (1644). He established an inde- 
pendent congregation, and put his literary gifts a t  Oliver Crom- 
well's service. In  1648 he justified the proceedings of the army 
against the parliament ("Pride's Purge") in a pamphlet Might and 
R igh t  We l l  M e t ,  and in 1649 defended the proceedings against 
Charles I. (to whom he had offered spiritual advice) in Hubristo- 
dikai. At the Restoration this tract, with some that Milton had 
written to Monk in favour of a republic, was publicly burnt, and 
Goodwin was ordered into custody, though finally indemnified. He 
died in 166 j. 

Among his other writings are Anti-Cavalierisme (1642), a translation 
of the Stratagemata Satanae of Giacomo Aconcio, the Elizabethan 
advocate of toleration; Redemption Redeemed, containing a thorough 
discussion of . . . election, reprobation and the perseverance of  the 
saints (1651, reprinted 1840). John Wesley published an abridged 
edition of his Imputatio jidei. See Life b y  T. Jackson (1839). 

GOODWIN, THOMAS ( I  600-1 680), English Nonconform- 
ist divine, was born at  Rollesby, Norfolk, on Oct. 5, 1600, and was 
educated at  Christ's college, Cambridge, and became a fellow of 
Catharine Hall. In  1625 he was licensed a preacher of the uni- 
versity; he became lecturer and then vicar (1632) of Trinity 
church, Cambridge. Worried by his bishop, who was a zealous 
adherent of Laud, he resigned all his preferments and left the 
university in 1634. H e  lived for some time in London; but in 
1639 he withdrew to Holland. Returning to London soon after 
Laud's impeachment by the Long Parliament, he became minister 
of an independent corigregation in Lime St., East London. In 
1643 he was chosen a member of the Westminster Assembly, and 
a t  once identified himself with the Congregational party. In 1650 
he became president of Magdalen college, Oxford, a post which 
he held until the Restoration. He was one of Cromwell's intimate 
advisers, attending him on his death-bed. He was also a commis- 
sioner for the inventory of the Westminster Assembly, 16j0, 
and for the approbation of preachers, 1653, and together with John 
Owen (q .v . )  drew up an amended Westminster Confession in 
16j8. From 1660 until his death on Feb. 23, 1680 he lived in Lon- 
don as pastor of the Fetter Lane Independent church. 

See his Works  ( 5  vols., 1681-1704; reprinted I Z  vols., Edin., 
1861-66) ; a memm. prefixed to vol. v. of his Works; and a sketch 
by Addison in No. 494 of the Spectator. 

GOODWIN, WILLIAM WATSON (1831-191 2), U.S. 
classical scholar, who specialized in Greek grammar and philology, 
was born in Concord, Mass., on May 9, 1831. He graduated at  
Harvard in 18 j ~ ,  studied at  Bonn, Berlin and Gottingen, receiving 
his Ph.D. degree from there in 1 8 j j ;  was tutor in Greek at Har- 
vard in 1856-60, and Eliot professor of Greek thereafter until his 
retirement in 1901. He became an overseer of Harvard in 1903. 
I n  1882-83 he was the first director of the American School of 
Classical Studies at  Athens. Goodwin edited the Panegyricus of 
Isocrates (1864) and Demosthenes' D e  Corona ( I ~ o I ) ,  and as- 
sisted in preparing the 7th edition of Liddell and Scott's Greek- 
English Lexicon. He revised an English version by several writers 
of Plutarch's Morals (5 vol.. 1871). and published the Greek text 
with literal English version of Aeschylus' Agamemnon for the Har- 

vard production of that play in June 1906. His most important 
work was his Syntax  of the ~Moads  and Tenses o f  the Greek Verb  
(1860, enlarged ed. 1890). Besides making accessible to American 
students the works of J. N. Madvig and P. Kriiger, i t  presented 
original matter, including a "radical innovation in the classification 
of conditional sentences," notably the "distinction between par- 
ticular and general suppositions." Both this and his Greek Gram- 
mar (1870) in later editions were largely dependent on the theories 
of B. L. Gildersleeve for additions and changes. He died in Cam- 
bridge, Mass.. on June 16, 191 2. 

GOODWIN SANDS, a dangerous line of shoals a t  the en- 
trance to the Strait of Dover from the North sea, about 6 mi. 
from the Kent coast of England, from which they are separated by 
and form shelter for, the anchorage of the Downs. The shifting 
sands, partly exposed at  low water, are frequently the scene of 
wrecks, in spite of lights and bell-buoys. Attempts to erect a 
lighthouse have failed. Tradition finds in the Goodwins the rem- 
nant of an island called Lomea, which belonged to Earl Godwine 
(11th century) and was afterward submerged. Borings through 
the sand to the underlying chalk showed this to be highly im- 
probable. Four lightships mark the limits of the sands, and are 
in communication with the lifeboat stations on the coast. 

GOODYEAR, CHARLES (1800-1860), U.S. inventor, was 
born at  New Haven, Conn.. Dec. 29. 1800, the son of Amasa Good- 
year, an inventor (especially of farming implements) and a pioneer 
in the manufacture of hardware in the U.S. In  1821 he entered 
into a partnership with his father at Naugatuck, which continued 
till 1830. Already he was interested in an attempt to discover 
a method of treatment by which India rubber could be made 
into articles that would stand extremes of heat and cold. To 
the solution of this problem the next ten years of his life were 
devoted. For a time he seemed to have succeeded with a treat- 
ment of the rubber with aqua fortis. In 1836 he secured a con- 
tract for the manufacture by this process of mailbags for the U.S. 
government, but the rubber fabric was useless at high temper- 
atures. In 1837 he worked with Nathaniel Hayward (1808-6j), 
who had been an employee of a rubber factory in Roxbury and 
had made experiments with sulphur mixed with rubber. Good- 
year bought from Hayward the right to use this imperfect process. 
In 1839, by dropping on a hot stove some India rubber mixed with 
sulphur, he discovered accidentally the process for the vulcani- 
zation of rubber. In 1844 his first patent was granted. Numerous 
infringements had to be fought in the courts, the decisive victory 
coming in 1852. In the same year he went to England, where 
articles made under his patents had been displayed at the Interna- 
tional exh~bition of 18j1, but he was unable to establish factories 
there. In France a company for the manufacture of vulcanized 
rubber by his process failed, and in Dec. 1855 he was arrested and 
imprisoned for debt in Paris. He died in New York city July I, 

1860. He wrote an account of his discovery entitled Gum-Elastic 
and Its  Varieties ( 2  vol., New Haven, 1853-jj). 

See also B. K .  Peirce, Trials of an Inventor, Life and Discoveries of 
Charles Goodyear (Kew York, 1866) ; A. C. Regli, Rubber's Goodyear: 
the Story of a Man's Perseverance (New York, 1941). 

GOOGE, BARNABE (1540-1594), Eng1,ish poet, son of 
Robert Googe, recorder of Lincoln, was born at  Alvingham, Lin- 
colnshire. He studied at  Christ's college, Cambridge, and at New 
college, Oxford. He was attached to the household of his kinsman, 
Sir f illiam Cecil, and in I 563 became a gentleman pensioner 
to Queen Elizabeth. His poems appeared in 1563 as Eglogs, 
Epytaphes and Sonettes. Googe was provost marshal of the court 
of Connaught, and about 20 letters of his in this capacity are pre- 
served in the record office. H e  was an ardent Protestant, and his 
poetry is coloured by his religious and political views. 

His other works include a translation from Marcellus Palin- 
genius (said to be an anagram for Pietro Angelo Manzolli) of a 
satirical Latin poem, Zodiacus vitae (Venice, I 53 I ?), in I 2 books, 
under the title of T h e  Zodyake of L i fe  (1560); T h e  Pofiish King- 
dome, or Reign of Antichrist ( I  570), translated from Thomas 
Kirchmayer or Naogeorgus; T h e  Spiritual Husbandrie from the 
same author, printed with the last; Foure Bookes of Husbandrie 
( I  57 7) , collected by Conradus Heresbachius ; and T h e  Proverbs 
of . . . Lopes de Mendoza ( I  579). 
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GOOKIN, DANIEL (c.  161 2-1687), American colonial 

soldier and magistrate, was born in the British Isles but accom- 
panied his father to Virginia at  an early age and remained in 
the colonies for the greater part of his life. He lived in Vir- 
ginia, except for a few years in England, until 1643, when he 
moved to Maryland and thence to Massachusetts because of his 
sympathy with Puritan teachings. He was a founder of the Rox- 
bury public grammar school, was made captain of the militia in 
Cambridge, where he next settled, and in 1649 was elected to the 
Massachusetts house of representatives, becoming speaker of the 
house in 1651. In  1652 he was elected an assistant, the title 
given to members of the governor's council in Massachusetts, and 
held the position uninterruptedly until 1686 except for the year 
1676 when he failed to be elected because he had befriended the 
Indians during King Philip's War. I n  1655 Cromwell placed him 
in charge of the attempt to settle Jamaica, which England had re- 
cently acquired, with New Englanders, but the venture was not 
successful. The following year he was chosen superintendent of 
all Indians ruled by the Massachusetts government, a post he held, 
after his re-election in 1661, until his death. His attempts to 
protect the Indians from mistreatment at  the hands of the whites 
made him widely unpopular with the citizens of Massachusetts. 
H e  helped John Eliot found several towns which were to be 
settled by natives converted to Christianity, the so-called "Pray- 
ing Indians." H e  was made major general of Massachusetts 
in 1681. Gookin was the author of Historical Collections o f  the 
Indians of Massachusetts (1674) ; Historical Account of the Do- 
ings and Sufferings of the Christian Indians in New England; and 
a history of New England which he never finished. 

GOOLE, a municipal borough (1933), market town and port 
in the Goole parliamentary division of the West Riding of York- 
shire, Eng., 27 mi. S.W. of Hull and 23 mi. S.E. of York by road. 
Pop. (1951) 19,234. Area 2 sq.mi. Situated on flat land a t  the con- 
fluence of the Ouse and the Don, which later becomes the Humber, 
Goole is the terminus of the canal system of the former Aire 
and Calder navigation, to which it  owes its existence. The docks 
were formally opened in 1826, and by 1956 Goole was the tenth 
port in the United Kingdom, with extensive coal shipments from 
the Yorkshire and east Midlands coalfields. Some 47 mi. from the 
North sea, the port can accommodate vessels of up to 2,000 tons 
burden, and larger vessels on the spring tides; it has nine inter- 
connected wet docks and a quay length of 3 mi. The principal 
imports are food and provisions, strawboards, wool and scrap; ex- 
ports include iron and steel manufactures, coke, pitch and textiles. 
Regular services operate between Goole and near continental ports 
and the town is also a railway centre. Other industries are ship- 
building and repairing, engineering, flour milling and the making 
of fertilizers and clothing, and the town is surrounded by an ex- 
tensive agricultural area of rich warp land. A special feature is 
the system of conveying coal on the canal from the collieries by 
trains of compartment boats ("Tom puddings"), and of hydraulic 
lifts for discharging them without further handling into the holds 
of seagoing vessels. The 750,000 gal. water-storage tower is one 
of the largest in the country. In the town are two public parks, 
gardens. a market hall and cattle market. 

GOOSE, the common name for birds forming the subfamily 
Anserinae of the Anatidae. Technically "goose" is the female, the 
male being "gander." Geese differ from ducks in that the sexes 
are alike in plumage and that the male assists the female in rear- 
ing the young. At the close of the breeding season they moult 
their wing quills and may then be easily approached. When in 
company, geese usually fly in a V-shaped formation. 

The type of the subfamily is the graylag goose (Anser anser), 
from which the domestic goose has been derived. I t  breeds in 
suitable localities from Lapland to Spain, and from Scotland to 
China. The nest is placed in heather or grass and five or six 
eggs form a clutch. The genus Anser constitutes the "gray" geese, 
and includes, besides the graylag, the bean goose (A. fabalis), the 
pink-footed goose (A. j. brachyrhynchus) and the white-fronted 
goose (A. albijrons), all breeding in the northern part of the old 
world and migrating south in winter. American members of the 
genus are A. albifrons and, in the north, the snow geese, of which 

BY C O U R T E S Y  O F  C H I C A G O  N A T U R A L  H I S T O R Y  M U S E U M  

THE CANADA GOOSE (B. C A N A D E N S I S )  

the commonest is Chen hyperborea, the snow goose proper, white 
with black primaries, and Plzilacte canagica, the emperor goose of 
the Aleutian Islands. South America possesses the genus Chloe- 
phaga, which includes the kelpgoose, C. hybrida, and the upland 
goose, C. leucoptera. 

The "black" geese include the barnacle goose (Branta l e u c o p  
sis),  breeding in Spitsbergen, northeast Greenland and northwest 
Siberia, supposed of old to be produced from barnacles (Le- 
padidae), and the brant goose, B. bernicla, with a circumpolar 
breeding range. To  this group also belongs the well-known Can- 
ada goose (B. canadensis) of America. Other species occur in  
North America, Asia and the Hawaiian archipelago. The largest 
living goose is the Chinese goose, Cygnopsis cygnoid, the origin 
of the eastern domestic races. Cnemiorius calcitrans is a fossil 
goose from New Zealand, remarkable for its extraordinary patella 
and its loss of flight. The Egyptian and Orinoco geese (Alopochen 
and Neochen) are of doubtful affinities and possess an enlargement 
of the junction of the bronchial tubes and trachea-a character- 
istic of the ducks, Anatinae, to which they are now allocated. 

GOOSEBERRY, a well-known fruit bush of the northern 
hemis~here,  closely related to the currants, and frequently  laced 
in the same genus, Ribes, of 
which there are about I jo species, 
mostly natives of western North 
America. If separated, the cur- 
rants are Ribes and the goose- 
berries Grossularia. They belong 
to the family Saxifragaceae 
(9.v.). Currants are nonspiny 
and the flowers are borne in 
racemes, while gooseberries are 
spiny and produce their flowers 
singly or in twos and threes. 

The gooseberry is far more im- 
portant in Great Britain and 
northern Europe than in North 
America. In  Europe it is made 
into preserves, and frequently 
eaten out of hand as berries are 
in the U.S. I n  the U.S. most 
varieties are used as jellies, pre- J .  H ~ ~ A ~ E  M C F A R L A N D  

serves and in pies. European THE KEEPSAKE GOOSEBERRY (G. 

gooseberries are derived from the R E C L I N A T A )  

species G. reclinata (or Ribes grossularia), native in northern 
Africa and from Spain to the Caucasus north to Scandinavia. I t  
was cultivated in English gardens as early as 1600. Hundreds of 
varieties are known and are classed as early, midseason or main- 
crop, and dessert kinds. May Duke is the chief early variety; 
Keepsake is also grown. Both are chiefly raised in the sourh of 
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England. Picking may begin as early as April 15, usually by May I,  
when the berries are young. The midseason varieties are mostly 
Industry and Careless and are grown in Kent and the eastern coun- 
ties. Industry is thinned but little, while Careless is cut severely. 
The dessert varieties are grown mostly about East Grinsted in 
Sussex. Leveller is the principal variety and by especial care 
berries one ounce in weight are obtained. Shiner, Lord Derby, 
Gunner, Leader, Careless, White Lion and Cousens Seedling are 
other dessert varieties. They are picked from July I to about 
Aug. 15 and are marketed ripe. Most gooseberries are interplanted 
in fruit orchards, the early 3 by 6 ft., the midseason 6 by 6 it., and 
the late 4 by 4 ft. Stable manure ( I  j tons) plus potash (zoo Ib.) 
are used as fertilizer. The bushes are propagated by cuttings taken 
in the fall and disbudded at  the base to form a tree-shaped plant. 

I n  America the European gooseberries are attacked by mildew. 
Hybridizing the European varieties with American species pro- 
duced resistant varieties. Poorman and Pixwell are the chief varie- 
ties in the United States and Fredonia, Clark, Poorman and Silvia 
are good in Canada. Pixwell fruit is medium sized, Clark is large. 
Poorman is large fruited, bright red. Glenndale succeeds as far 
south as Maryland to Missouri. In  Canada thornless varieties 
have been originated. 

Powdery mildew, serious on European varieties, may be con- 
trolled with commercial lime-sulphur, 14 gal. to jo  gal. of water. 
Anthracnose and leaf spot may defoliate the plants unless con- 
trolled by spraying with Bordeaux mixture. The chief insect of red 
currants and gooseberries, the "imported" currant worm, quickly 
strips the plants of leaves but is readily controlled hy powdered 
hellebore. The gooseberry, as well as the currant, spreads the 
blister rust and is prohibited from certain areas where white pine 
is important. State regulations regarding the planting of goose- 
berries may be obtained from state authorities. (G. M. D.) 

GOOSSENS, a distinguished family of Belgian and English 
musicians. 

I .  EUGENE GOOSSEKS (1845-1906), Belgian conductor, was born 
in Bruges, Belg., Feb. 2 j, 1845. H e  was admitted to the Brussels 
conservatory, where he studied the violin, when he was only 14. 
I n  1882, after several years' experience as an operatic conductor 
in Belgium, France, Italy and England. Goossens was made con- 
ductor of the Carl Rosa Opera company, which had been founded 
in 187 j to travel through England performing operas in English. 
H e  died in Liverpool, on Dec. 30, 1906. 

2. E U G ~ N E  GOOSSENS (1867-19j8), son of the above, was also 
a conductor. He was born in Bordeaux, Fr., on Jan. 28, 1867, and 
was educated in Bruges, at the Brussels conservatory and at the 
Royal Academy of Music in London. H e  played the violin with the 
Carl Rosa Opera company and was a member of the orchestra of 
the Royal opera, after which he became conductor of the Carl Rosa 
Opera company in 1899 and of the British National Opera company 
in 1926. He died in London, Aug. 31, 19 58. 

3. SIR EUGENE GOOSSENS (1893-1962), English composer and 
conductor and son of the above, was born in London on May 26, 
1893. He received his musical training at Bruges conservatory, the 
Liverpool College of Music and the Royal College of Music, Lon- 
don. In  1921, after he had for a number of years been associated 
with Sir Thomas Beecham, he organized an orchestra of his own 
and gave some concerts of modern chamber music. He was made 
conductor of the Rochester (N.Y.) Philharmonic orchestra in 
1923 and remained in Rochester until 1931, when he became 
director of the Cincinnati ( 0 . )  Symphony orchestra. He re- 
mained in Cincinnati until 1946, and during this time he was 
musical director of the biennial Cincinnati May festivals. 

I n  1947 he became resident conductor of the Sydney (New South 
Wales, Australia) Symphony orchestra and director of the New 
South Wales Conservatorium of Music. H e  was knighted in 1955, 
In  19 56 he resigned both his Australian positions. 

I n  composition Goossens' output was considerable. Of particu- 
lar interest is his chamber music which includes: Suite for flute, 
violin and harp ( I  9 14) ; Five Impressions of a Holiday for piano, 
flute or violin, and cello (1914) ; Fantasy for string quartet (1915) ; 
Pastoral and Harlequinade for flute, oboe and piano ( 1 ~ 2 ~ ) ;  
Fantasy for wind instruments. He also wrote two operas, Judith 

(produced. 1929) and Don Juan de MaGara (1937), both with 
librettos by the English novelist Arnold Bennett; a ballet, L'Acole 
en crinoline (1921) ; two symphonies (1940 and 1942-44); songs 
and piano, 'cello and violin pieces. 

4. LEON GOOSSENS (1897- ), English oboist, son of Eugkne 
Goossens (2, above) was born in Liverpool on June 1 2 ,  1897. He 
was the first oboist of the Queen's Hall and Royal Opera House 
orchestras and of the London Philharmonic orchestra after it was 
founded in 1932, and made a great reputation as a solo and chamber 
music performer. His two sisters, Marie (b. 1894) and Sidonie 
(b. 1899) Goossens, are well known harpists. 

GOOTY, a town and hill fortress and tehsil in the Anantapur 
district of Andhra Pradesh, India, 48 mi. E. of Bellary, with a sta- 
tion on the Southern railway. Pop. (1951) 15,437. 

The town is surrounded by a circle of rocky hills, connected 
by a wall. On the highest hill stands the citadel, 2,100 ft. above 
sea level. This site was the stronghold of Morari Rao Ghorpade, a 
famous Maratha warrior and ally of the English, who was ulti- 
mately starved into surrender by Hyder Ali in 1775. 

GOOTY TEHSIL covers an area of 896 sq.mi. and had a population 
of 214,851 in 1951. 

GOPHER, a name applied in North America to three different 
groups of animals. The pocket gophers (Geomyidae) are bur- 

B Y  C O U R T E S Y  O F  C H I C A G O  N A T U R A L  H I S T O R Y  M U S E U M  

TYPICAL T U N N E L  O F  T H E  POCKET G O P H E RS  ( G E O M Y I D A E )  

rowing rodents with large front claws, fur-lined cheek pouches, 
small ears and small eyes. They occur chiefly in the west and the 
south. Ground squirrels (Citellus) are often called gophers 
and so is the gopher tortoise (Gopherus) native to the south- 
ern states. "Gopher" is from an old French word, meaning to 
tunnf!. 

GOPPINGEN, a town of Germany, in the Land of Baden- 
Wfrttemberg, on the Fils, 2 2  mi. E.S.E. of Stuttgart on the rail- 
way to Friedrichshafen. Pop. (1950) 39,360; (1959 est.) 48,003. 
Goppingen originally belonged to the Hohenstaufen, and in 1270 
came into possession of the counts of Wiirttemberg. I t  was sur- 
rounded by walls in 1129, and was rebuilt after a fire in 1782. I t  
possesses a castle built partly with stones from the ruined castle 
of Hohenstaufen, which stands 3 mi. N. of the town, by Duke 
Christopher of Wiirttemberg in the 16th century and now used as 
public offices. The manufactures include linen and woolen cloth, 
electric motors, leather, glue, paper and toys. There are machine 
shops and tanneries in the town. I t  has a chalybeate spring. 

GORAKHPUR, a city, tehsil and division of Uttar Pradesh, 
India. The city, which had a population in 1951 of 132,436 (in- 
cluding 8,592 persons living in the railway colony), is situated 
on the left bank of the Rapti river about 100 mi. N. of Varanas. 
I t  is believed to have been founded about A.D. 1400. I t  is the 
civil headquarters of the district and was an important depot for 
recruits coming from Nepal to join the Gurkha regiments of the 
Indian army. I t  is also the headquarters of the North-Eastem 
railway and the site of St. Andrew's college and the Maharana 
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Pratap college, both affiliated with Agra university. 

Gorakhpur tehsil covers an area of 655 sq.mi. and had a popula- 
tion in 1951 of 823.644. 

GORAKHPUR DISTRICT has an area of 2,439 sq.mi. Pop. (1951) 
2,238,588. I t  lies immediately south of the lower Himalayan 
slopes, but itself forms a portion of the great alluvial plain. Only 
a few sand hills break the monotony of its level surface, which is, 
however, intersected by numerous rivers (Gogra, Gandak, Rapti 
and others) studded with lakes and marshes. In the north and 
centre dense forests abound, and the district is not subject to 
very intense heat, against which it  is secured by its vicinity to 
the hills and the moisture of its soil. For this reason it has usually 
escaped severe famine. 

Gautama Buddha was born, and died, near the boundaries of 
the district; and near Kasia are remains which were long (but 
probably erroneously) believed to mark his burial place. From 
the beginning of the 6th century the country was the scene 
of a Eontinious struggle between the 
Bhars and their Rajput antagonists, the 
Rathors. 

Toward the end of the 16th century the 
Mohammedans occupied Gorakhpur town, 
but they interfered very little with the 
district, and allowed it to be controlled by 
the local rajas. In  the middle of the 18th 
century a formidable foe, the Banjaras 
from the west, so weakened the power of 
the rajas that they could not resist the 
fiscal exactions of the Oudh officials, who 
plundered the country to a great extent. 
The district formed part of the territory 
ceded by Oudh to the British under the 
treaty of 1801. 

G~RAKHPUR DIVISION comprises the 
four districts of Gorakhpur, Deoria, Basti 
and Azamaarh, and has an area of 0.q6.1 FROM R U S S E L ,  " TRIBES I U D  ,," ., 
sq.mi. ~ d e  population in 1951 was 8,831,- ~ ~ ~ f A 0 , 6 c r ~ ~ ~ A ~ D ' ~ I T H  
241, giving the very high average density T H E  OR HORN 

figures of 0 2 3  Dersons Der sauare mile. 
~GORAL (~aemorhkdus  ;oral), a small Asiatic goatlike bovine 

animal having slightly backward curving cylindrical horns and a 
coarse brownish-gray coat. I t  is a ruminant (cud chewer) related 
to the chamois and serow ( q q . ~ . ) ,  but distinguished from them 
by peculiarities in skull form, by smaller size, shorter horns and 
the absence of face glands. Gorals range from the Himalayas to 
eastern Siberia. See also BOVIDA& (J. E. HL.; X.) 

GORBODUC, a mythical king of Britain. He gave his king- 
dom away during his lifetime to his sons, Ferrex and Porrex. The 
two quarrelled and the younger stabbed the elder. Their mother, 
loving the latter most, avenged his death by murdering the other, 
and the people, horrified a t  her act, revolted and slew both her 
and King Gorboduc. 

This legend was the subject of the earliest regular English trag- 
edy written by Thomas Sackville, Lord Buckhurst and Thomas 
Norton in collaboration. Produced in 1561, it was first published 
very corruptly in 1565, and in better form as The Tragedy of 
Ferrex and Porrex in I 570. 

GORCHAKOV or GORTCHAKOFF, a noble Russian family, 
descended from Michael Vsevolodovich, prince of Chernigov, 
who, in 1246, was assassinated by the Mongols. PRINCE ANDREY 

IVANOVICH (1768-I~SS), general in the Russian army, took a con- 
spicuous part in the final campaigns against Napoleon. ALEXAN- 
DER IVANOVICH (1769-1825) served with distinction under his 
relative Suvorov in the Turkish Wars, and took part as a general 
officer in the Italian and Swiss operations of 1799, and in the war 
against Napoleon in Poland in 1806-1807 (battle of Heilsberg). 
PETR DMITRIEVICH (1790--1868) served under Kamenski and 
Kutusov in the campaign against Turkey, and afterwards against 
France in 1813-14. In  1820 he suppressed an insurrection in the 
Caucasus, for  which service he was raised to the rank of major- 
general. In  1828-29 he fought under Wittgenstein against the 
Turks, won an action a t  Aidos, and signed the treaty of peace a t  

Adrianople. I n  1839 he was made governor of Eastern Siberia, 
and in 1851 retired into private life. When the Crimean War 
broke out he offered his services to  the emperor Nicholas, by 
whom he was appointed general of the VI. army corps in the 
Crimea. H e  commanded the corps in the battles of Alma and In- 
kerman. H e  retired in 1855 and died a t  Moscow, on March 18, 
1868. Other members of the family are separately noted. 

GORCHAKOV, PRINCE ALEXANDER MIKHAIL- 
OVICH (1798-1883), Russian statesman, cousin of Princes Petr 
and Mikhail Gorchakov, was born on July 16, 1798, and was edu- 
cated a t  the lyceum of Tsarskoye Selo. On leaving the lyceum 
Gorchakov entered the foreign office under Count Nesselrode. 
When the German confederation was re-established in 1850 in 
place of the parliament of Frankfort, Gorchakov was appointed 
Russian minister to  the diet, and formed with Bismarck a friend- 
ship which was afterwards renewed at  St. Petersburg. Gorchakov 
was then transferred to Vienna, where he remained through the 
critical period of the Crimean War. Although he attended the 
Paris conference of 18 56, he abstained from signing the treaty of 
peace. Alexander 11. then appointed him minister of foreign 
affairs in place of Count Nesselrode. Gorchakov was appointed 
chancellor, and was, for a time, the most powerful minister in 
Europe. 

When the conflict arose between Austria and Prussia in 1866, 
Russia remained neutral, and when the Franco-German war of 
1870-71 broke out Russia answered for the neutrality of Austria. 
In  1875 Bismarck was suspected of a design of again attacking 
France, and Gorchakov let it be known that Russia would oppose 
any such scheme. Slavophil agitation produced the Russo-Turkish 
campaign of 1877-78. At the congress of Berlin (June 13 to July 
13, 1878) the aged chancellor held nominally the post of first 
plenipotentiary, but left to Count Shuvalov the odium for the 
concessions which Russia had to make to Great Britain and 
Austria. H e  died a t  Baden-Baden on March I I ,  1883. 

See Charles-Roux, Alexandre ZZ., Gorchakov et Napoleon 111. 
(1913) .  

GORCHAKOV, PRINCE MIKHAIL DMITRIEVICH 
(1793-1861), Russian army officer, served in the campaigns in 
Persia in 1810 and in 1812-14 against France. During the Russo- 
Turkish War of 1828-29 he was present a t  the sieges of Silistria and 
Shumla. H e  was appointed a general officer in 1830, served in the 
campaign in Poland, was wounded at the battle of Grochow and dis- 
tinguished himself a t  the taking of W a r s a ~ .  In  1846 he became 
military governor of Warsaw. He was chief of staff of the Russian 
army serving in Hungary in 1849, and subsequently served as chief 
of staff of the Russian army and adjutant general to the tsar. 
In 1853, Gorchakov led the forces which entered Moldavia. When 
Russia subsequently declared war against Turkey in 1854, he 
was appointed commander in chief of the troops that occupied 
Moldavia and ?Valachia and besieged Silistria. In  1855, a t  a 
critical time in the operations, he mas appointed commander in 
chief of the Russian forces in the Crimea, replacing Prince Men- 
shikov. Gorchakov's defense of Sevastopol. the northern part of 
which he continued to defend until peace was signed in Paris, was 
conducted with skill. In  1856 he was appointed governor general 
of Poland to succeed Prince Paskevich, which post he held until his 
death on May 30, 1861. He was buried, in accordance with his 
wish, a t  Sevastopol. (R. L. GF.) 

GORDIAN or GORDIANUS, the name of three Roman 
emperors. The first, Marcus Antonius Gordianus Sempronianus 
Romanus Africanus (A.D. 159-238). an extremely wealthy man, 
was descended from the Gracchi and Trajan. Alexander Severus 
made him governor of Africa, and during his proconsulship oc- 
curred the usurpation of Maximin. The universal discontent under 
Maximin ended in a revolt in Africa in 238, and Gordian 
reluctantly yielded t o  the popular clamour and assumed the 
purple. His son, Marcus Antonius Gordianus (192-z38), was 
associated with him. The Senate and most of the provinces s u p  
ported them. But after a siege of 36 days they fell before Cappel- 
lianus, a supporter of Maximin. The Senate continued the revolt 
against Maximin and elected M. Antonius Gordianus Pius (224- 
244), grandson of the elder Gordian, joint emperor with two 
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Senators. The death of Maximin and the murder of Gordian's 
colleagues by the praetorians left Gordian sole emperor. For some 
time he was under the control of his mother's eunuchs, till Timesi- 
theus, his father-in-law and praefect of the praetorian guard, 
persuaded him to assert his independence. When the Persians 
under Shapur (Sapor) I. (9.v.) invaded Mesopotamia, the young 
emperor opened the temple of Janus for the last time recorded in 
history, and marched in person to the East. The Persians were 
driven back over the Euphrates and defeated in the battle of 
Resaena (243), and only the death of Timesitheus (under sus- 
picious circumstances) prevented an advance into the enemy's 
territory. Philip the Arabian, who succeeded Timesitheus, stirred 
up discontent in the army, and Gordian was murdered by the 
mutinous soldiers in Mesopotamia. 

See lives of the Gordians by Capitolinus in the Scriptores historiae 
Augustae; Herodian vii. viii.; Zosimus i. 16, 18; Ammianus Mar- 
cellinus xxiii. 5 ; Eutropius ix. 2 ; Aurelius Victor, Caesares, 27; article 
SHAPUR (I.) ; Pauly-Wissowa, Realencyclopadie, 1. 2619 f. (von 
Rohden) . 

GORDIAN KNOT: see GORDIUM. 
BY COURTESY OF AMERECAN MU-  

SEUM 
OF NATURAL 

marquessate of Huntly passed to his cousin 
GORDIUM, an ancient city of Phrygia on the road from A PIPER OF T H E  GO RDON and heir-male, George, 5th earl of Abo~ne .  

Pessinus to Ancyra, and not far from the Sangarius. I ts  site lies H I G H L A N D E R S .  A SCOT- Lady Charlotte Gordon, sister of and co- 
opposite the village Pebi, a little north of the point where the T1SH REGIMENT ORGAN- heiress with the jth duke, married Charles 
Constantinople-Angora railway crosses the Sangarius. IZED I N  1796 Lennox, 4th duke of Richmond, whose son 

According to the legend, Gordium was founded by ~ ~ ~ d i ~ ~ ,  a took the name of Gordon-Lennox. The dukedom of Gordon was 
Phrygian peasant who had been called to the throne by his country- revived in 1876 in favour of the 6th duke of Richmond, who 
men in obedience to an oracle of Zeus commanding them to select was styled duke of Richmond and Gordon. Adam 
the first person that rode up to the temple of the god in a wagon.  ord don of Aboyne (d. 1537) took the courtesy title of earl of 
~h~ king afterwards dedicated his car to  the god, and another Sutherland in right of his wife Elizabeth, countess of Sutherland 
oracle declared that x+hoever succeeded in untying the strangely in her own right, sister of the 9th earl. The lawless and turbulent 
entwined knot of cornel bark which bound the yoke to the pole  ord dons of Gight were the maternal ancestors of Lord Byron. 
should reign over all Asia. Alexander the Great, according to the Among the many soldiers of fortune bearing the name of Gar- 
story, cut the knot by a stroke of his sword. Gordium was cap- don Was Colonel John Gordon, one of the murderers of Wallen- 
tured and destroyed by the Gauls soon after 189 B.C. and disap- stein. Patrick Gordon (1635-99) was born at  Auchleuchries in 
peared from history. I n  imperial times only a small village existed Aberdeenshire, entered the service of Charles X. of Sweden in 
on the site. 1651 and served against the Poles. He changed sides more than 

See Jahrbuch des Instituts, Erganzungsheft v (1904). once before he found his way to Moscow in 1661 and took service 
GORDON, the name of a scottish family, no fewer than under the tsar Alexis. H e  became general in 1687; in 1688 he 

157 main branches of which are traced by the family historians. to secure Peter the Great's and later he 
A laird of ~ ~ ~ d ~ ~ ,  in ~ ~ ~ ~ i ~ k ~ h i ~ ~ ,  near the ~ ~ ~ l i ~ h  border, is crushed the revolt of the Streltzi. His diary was published in 
said to have fallen in the battle of the Standard (1138). The German (3 vols., 1'49-53, hZoscow and St. Petersburg)j and 
families of the two sons ascribed to him by tradition, ~ i ~ . , ~ ~ d  selections from the English original by the Spalding Club (Aber- 
Gordon of Gordon and Adam Gordon of Huntly, were united by deenl 1~5'9). 
the marriage of their great-grandchildren Alicia and Sir Adpm, The Gordons fill a considerable place in Scottish legend and 
whose grandson Sir Adam (killed at  Halidon Hill, 1 3 3 ~ )  at first ballad. "Captain Car," or "Edom (Adam) of Gordon" describes 
took the English side in the Scottish struggle for independence, an incident in the struggle between the Forbeses, and Gordons 
and is the first member of the family definitely to emerge into in Aberdeenshire in 1571; "The Duke of Gordon's Daughter" 
history. H e  was justiciar of Scotland in 1310, but after Bannock- has apparently no foundation in fact, though "Geordie" of the 
burn he attached himself to  Robert Bruce, who granted him in ballad is sometimes said to have been George, 4th earl of ~ u n t l y ;  
1318 the lordship of Strathbogie in Aberdeenshire, to which '[The Fire of Frendraught" goes back to a feud (1630) between 
~~~d~~ gave the name of ~ ~ ~ t l ~  from a ,,illage on the ~~~d~~ James Crichton of Frendraught and William Gordon of Rothie- 
estate in Berwickshire. H e  had two sons, Adam and William. may; the "Gallant Gordons Gay" figure in "Chevy Chase"; 
The younger son, laird of Stitchel in Roxburghshire, was the an- William Gordon of Earlston, the Covenanter, appears in " ~ 0 t h -  
cestor of William de Gordon of Stitchel and Lochinvar, founder w $ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ w ,  Gordon, The History o f  the Family o f  Gordon 
of the ~ a l l o w a ~  branch of the family represented in the Scottish Together W i t h  the History of the ~ o s t  Remarkable Transactions in 
peerage by the dormant viscounty of Kenmure (q.v.), created Scotland to the Year 1690, 2 vol (1726-27), of which C. A. Gordon's 
in 1633; most of the Irish and Virginian Gordons are offshoots A Concise History o f  the . . . House o f  Gordon (17j4) is little more 
of this stock. The elder son, Adam, inherited the Gordon-Huntly than an abridgement; Charles, 11th marquess of ~ u n t l ~ ,  (ed ) ,    he 

estates. H~ had two grandsons, Sir John (d. 1394) sir ~d~~ o f  A b O ~ n e ,  1 ~ 3 0 - 1 6 ~ ~ ;  J. M Bulloch, The First Duke o f  
Gordon (~gog) ,  (ed) ,  The  Gordon Book (1902) and The  House o f  

(slain at  Homildon Hill, 1403) Sir John had two illegitimate Gordon, vol i (1903), 
sons, Jock of Scurdargue, the ancestor of the earls of Aberdeen, GORDON, AARON DAVID ( 1 8 j 6 - 1 ~ ~ 2 ) ,  theoretician 
and Tam of Ruthven. From these two stocks most of the north- and spiritual mentor of the Zionist co-operative movement, was 
ern Gordon families are derived Sir Adam's daughter and heiress, born at Troyanov in the Ukraine on June 9 or 10, 1856. He dis- 
Elizabeth, married Sir Alexander Seton, and with her husband tinguished between two sources of knowledge: cognition and 
was confirmed in 1408 in the possession of the barony of Gordon experience. Man's unique faculty for self-awareness elevates him 
and H u n t l ~  in Berwickshire and of the Gordon lands in Aber- above nature (experience) but simultaneously alienates him from 
deen. The Seton-Gordons are their descendants. Their son Alex- the cosmos. Only by working the soil, the particular sphere which 
ander was created earl of Huntly (see HUKTLY, EARLS AND the cosmos has entrusted to man, can man once again participate 
MARQUESSES OF), probably in 1445; and his heirs became dukes in creation and reintegrate himself into the cosmos. Gordon's 
of Gordon, George Gordon (c. 16 jo-I 716), 4th marquess of Zionism derived from this central idea. Jews, he believed, could 
Huntly, being created duke of Gordon in 1684. His son Alexan- overcome their alienation if they returned to the homeland from 
der, 2nd duke of Gordon (c. 1678-1728), joined the Old Pre- which they were exiled and work its soil. He was particularly in- 
tender, but gained the royal pardon after the surrender of Gordon fluenced by Nietzsche, Tolstoi and Bergson. The personal ex- 

- 
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castle in 1716. Of his children by his wife 
Henrietta Mordaunt, second daughter of 
Charles Mordaunt, earl of Peterborough, 
Cosmo George (c. I 720--I j j2) succeeded 
as 3rd duke; Lord Lewis Gordon (d. I 7 54) 
took an active part in the Jacobite rising 
of I 74 j ; and General Lord Adam Gordon 
(c. I 726-1801) became commander of the 
forces in Scotland in 1782, and governor of 
Edinburgh Castle in  1786. Lord George 
Gordon (9.v.) was a younger son of the 
3rd duke. 

The title, with the earldom of Norwich 
and the barony of Gordon Huntly, became 
extinct on the death of George, 5th duke 
(1770--1836), a distinguished soldier who 
raised the corps now known as the 2nd 
battalion of the Gordon Highlanders. The 
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ample he set by migrating to Israel in 1904 and turning farmer 
inspired Israel's early pioneers. He helped found Deganiah, 
Israel's first collective community, where he died on Feb. 22, 
1922. His Hebrew works fill five volumes, and his Selected Essays 
were published in English in 1938. (EA. SR.) 

GORDON, ADAM LINDSAY (1833-1870), one of the 
first Australian poets to write in a distinctively Australian idiom, 
was born at Fayal in the Azores on Oct. 19, 1833, the son of a re- 
tired Indian officer who taught Hindustani a t  Cheltenham college. 
Gordon was educated in England a t  Cheltenham and Worcester 
Royal grammar school. 

Gordon's youth was so wild and reckless that in 1853 his father 
sent him to South Australia, where he joined the mounted police. 
He then became a horsebreaker, but on his mother's death in 1861 
inherited £7,000 and also obtained a seat in the house of assembly. 
He had the reputation of being the best nonprofessional steeple- 
chase rider in the colony. In  1867 he moved to Victoria, set up a 
livery stable a t  Ballarat and published two volumes of poems, Sea 
Spray and Smoke  Dri f t  and Ashtaroth. In  1869 he settled at  New 
Brighton near Melbourne publishing a third volume of poetry, 
Bush Ballads and Galloping R h y m e s  (1870). I t  brought him more 
praise than money and, discouraged by his failure to make good his 
claim to property in Scotland and suffering from the effects of a 
bad fall from a horse, he committed suicide at  New Brighton on 
June 24, 1870. 

Gordon's poetry is chiefly English in inspiration but where it is 
local, it is vividly so. His nature lyrics contain his best poetry. 
His strong rhythms and simple homespun philosophy make his 
poetry memorable, and some of his lines have been adopted into 
the vocabulary of the average Australian. 

BIBLIOGRAPHY.-GO~~O~'S Poems, ed. by F .  M. Robb, with bio- 
graphical introduction (1912) ; see also J .  Howlett Ross, The Laureat 
o f  the Centaurs (1888) ; E .  Humphris and D. Sladen, Adam Lindsay 
Gordon and His Friends in England and Australia (1912) ; E .  M. 
Humphris, The Life o f  A. L .  Gordon (1933); E. Morris Miller, Aus- 
tralian Literature From Its Beginnings to 1935 (1940). (C. M. H. C.) 

GORDON, CHARLES GEORGE (1833-188 j ) ,  British 
soldier and administrator, the ninth of the 1 1  children of Gen. 
H. W. Gordon (royal artillery)', was born at  Woolwich on Jan. 28, 
1833. In  consequence of his father's military service, he early 
began that wandering life which was to characterize his adult 
years. After several years a t  Corfu, he spent four years at  Taun- 
ton Grammar school and obtained a cadetship a t  the Royal 
Military academy, Woolwich, in 1848. His individuality and high 
temper asserted themselves during his cadetship, one escapade 
losing him a term's seniority; but he passed out high enough on 
the list to obtain a commission in the royal engineers, the more 
exacting of the two corps for which his training was designed. He 
showed a marked aptitude for surveying and cartography and in 
his last year as a cadet won the prize for "fortification." Com- 
missioned as a second lieutenant, he was posted to Chatham, and 
in Feb. 1854 he was sent to work on the forts then in course of 
construction a t  Pembroke dock. There he formed a friendship 
with a deeply religious brother officer of evangelical views who 
awakened in him the strong convictions which were henceforth 
to dominate his life. On the outbreak of the Crimean War he 
volunteered for service, and he was present a t  the siege of Sebas- 
topol and took part in the assault on the Redan. 

After the war his cartographical skill led to his being appointed 
to  the international commissions set up to demarcate the Russo- 
Turkish frontiers in Bessarabia and in Armenia, though he ap- 
pealed in 1857 to be allowed to serve in India against the 
mutineers. H e  returned to England in the autumn of 1858, 
having acquired an interest in eastern peoples which he never lost, 
was promoted captain and given a staff appointment at  Chatham. 

In 1860 he volunteered for service with the Anglo-French forces 
operating against the Chinese in order to secure their acquiescence 
in the terms of the treaty of Tientsin (July 18j8). He was 
present a t  the taking of Peking and at  the burning of the Summer 
palace. After peace had been agreed upon, Gordon remained with 
the British troops left a t  Tientsin to ensure compliance with its 
terms and was employed first in constructing quarters for the 
troops and subsequently, in the winter of 1861-62, in exploring 

and surveying the country around Tientsin for the British army. 
South China, however, had for several years been disturbed by  

a body of fanatical revolutionaries, whose leader, partly influenced 
by some ill-digested notions about Christianity, considered him- 
self destined to inaugurate a "reign of peace" and styled himself 
Tien Wang, or "Heavenly King." Tien Wang had so much success 
against the Chinese imperial government that in 1862 the greater 
part of the British forces were moved from Tientsin, to protect 
the European communities at  Shanghai against him. Gordon 
attracted attention in operations against the rebels and in Sept. 
1862 was given an independent command. The Europeans of 
Shanghai had earlier raised a force for their own defense which 
went by the not entirely appropriate title of "the Ever-Victorious 
army" and was commanded by an American, Frederick Townsend 
Ward (1831-62). British and French forces cleared the area 
around Shanghai, but Ward was killed, and when the Chinese 
provincial governor asked the British commander to  find a suc- 
cessor to him Gordon was appointed to the command (March 
1863). 

H e  a t  once established a moral supremacy over the "Ever- 
Victorious" troops, securing the loyalty of most of their American 
officers-no easy task a t  the time of the "Alabama" crisis-and 
winning the devotion of the soldiers by leading them into battle 
armed with no more than a cane. But for all his successful show- 
manship his victories owed something to technical military skill: 
he gave his troops the advantage of careful reconnaissance and 
planning and heavy gunfire a t  critical places in the enemy's line. 
By a skilful use of the waterways with which the country was 
intersected (particularly for the transport of heavy artillery) he 
soon established military superiority over an enemy whose strong 
points were almost always walled towns amid watercourses. His 
tactics were applied with unvarying success, and great areas were 
cleared of the rebel forces; on Nov. 29, 1863, his work was 
crowned by the capture of Suchow. But the fall of Suchow was 
attended with serious consequences which almost led to a breach 
between Gordon and his temporary Chinese superiors. H e  had 
been in contact with some of the rebel leaders inside the city 
before its fall and had given them assurances which in his opinion 
entitled them to expect clemency if they surrendered; but when 
they gave themselves up, together with the city, the Chinese im- 
perial commander promptly had them beheaded. 

This action, quite in accordance with Chinese practice, was 
utterly repugnant to Gordon, who felt moreover that his personal 
honour had been seriously slighted. H e  withdrew his forces from 
the Chinese army and retired from Suchow to Guinsan, where he 
kept them inactive until Feb. 1864 when, largely through the 
intervention of Robert (later Sir Robert) Hart,  he once more 
came to an arrangement with the imperial commander. Nothing 
further was said of the Suchow affair. I t  is likely that Gordon 
was influenced by his sincere desire to see the country finally 
pacified and by his strong confidence in himself: "I do not appre- 
hend," he wrote, "the rebellion will last six months longer if I 
take the field. I t  may take six years if I leave"; and in fact, 
although he suffered a wound and his first defeats in battle, the 
rebel stronghold Chanchufu fell in May 1864 and Tien Wang 
committed suicide in June. Gordon had once more withdrawn 
his forces and was in process of disbanding them when the capture 
of Nanking by the imperial army brought the rebellion to a close. 
Gordon had certainly played the major part in its suppression, 
and this fact was recognized by the Chinese and the British gov- 
ernments. From the emperor he received the t i tu  (the highest 
Chinese military rank), together with the much-coveted right to  
wear the yellow jacket, and the offer of a large sum of money 
which he refused. By the British authorities he was raised to the 
rank of lieutenant colonel and appointed C.B. H e  had also 
achieved popular fame in England, where he was henceforth 
"Chinese Gordon." 

For six years after his return to England from China, Gordon 
was employed on routine work of a kind little likely to attract 
attention; he was appointed commanding royal engineer a t  
Gravesend, with the primary duty of supervising the erection of 
some new forts on the Thames. H e  consistently shunned the 
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publicity consequent upon his expIoits and refused to give any 
public addresses in connection with them. But a t  Gravesend he 
became aware of a further religious experience and as a result 
began to give his spare time wholly to religious and social work, 
particularly among boys. Although he was moved in this en- 
tirely by his religion, his work was of a practical nature and his 
concern for the education, clothing and employment of his pro- 
tCgCs found recognition, after his death, in the setting up of the 
Gordon Memorial home for boys. 

In  Oct. 1871 Gordon was again posted overseas, to Galatz, as 
British representative on the international Danube commission- 
an appointment which led indirectly to his long and ultimately 
fatal connection with Egypt. On a holiday visit to Constantinople 
in 1872 he met Nubar Pasha, an Armenian subject of the khedive 
Ismail and in effect the khedive's minister for foreign affairs, who 
was looking for a successor to Sir Samuel Baker as governor of 
the Equatorial province (nominally a part of the Egyptian domin- 
ions in consequence of their southward expansion since about 
1820, in the reign of Mohammed Ali Pasha). Nubar was at- 
tracted to Gordon and in 1873 made him an offer of service under 
the khedive. With the consent of the British government, Gordon 
accepted and travelled to Egypt early in 1874. 

The chief factors which determined the course of Gordon's 
career in the service of Egypt were his strong sense that he was 
engaged upon a major civilizing mission and his successful per- 
sonal relationship (unusual for a European of personal probity) 
with the khedive Ismail. Ismail is customarily remembered for 
luxury, periodic indolence and administrative inability; but he 
saw himself as a benevolent instrument of civilization and justice. 
Gordon saw and accepted this aspect of the khedive's character 
and built upon it a close, mutually confident relationship. Common 
ground between them was a desire, in Gordon's case a deterrnina- 
tion, to end the trade in Negro slaves; Ismail had made frequent 
public acts calculated to restrict it, but their effectiveness was 
much limited by the indifference or corruption of his officials. 

Meeting the khedive in Cairo, Gordon insisted that his salary 
be reduced by £8,000 to £2,000 a year. H e  then proceeded to 
Khartoum and thence by river to Gondokoro, the administrative 
centre of the Equatorial province, where he spent two and one-half 
years of incessant activity, directed to the pacification of the 
province, to its exposure to Egyptian influence and commerce and 
in particular to the suppression of the slave trade. His policy was 
so far as possible to achieve these results peaceably, being, as he 
wrote to his sister, "averse to the loss of a single life." His small 
band of European and American assistants fell before the un- 
healthful climate and was early reduced to one only-the Italian 
Romolo Gessi, already a close friend. His first task was to extend 
his administrative grip southward. In  the course of two years 
he pushed up the Nile until a small steamship (transported in 
pieces) was launched on Lake Albert. Characteristically he 
shunned the publicity which must arise from this achievement, 
moving away to let Gessi command the final dramatic stage. He 
established friendly relations with the powerful M'tesa, king of 
Uganda, through negotiations in which his agent was a German 
doctor, Eduard Schnitzer (soon, as Emin Pasha, to be himself 
governor of Equatoria). Egyptian authority was established as 
far as Lake Albert in the west and almost to Lake Victoria in the 
east. Uninterrupted communications were secured and slavery 
rigorously controlled. I n  Dec. 1876 Gordon returned to Cairo. 

On reflection Gordon concluded that the great object of his 
governorship of Equatoria had been only partially accomplished. 
In  his own province he had brought the slave trade to an end, but 
the traders had found alternative routes through the Sudan. If 
their activities were to be stamped out, the whole Sudan must be 
subjected to antislavery administration of equal rigour. When 
Gordon saw the khedive on Feb. 13, 1877, and stated his case, 
Ismail immediately appointed him governor general of the Sudan. 
"I am astonished," he wrote, "at the power he has placed in my 
hands . . . i t  will be my fault if slavery does not cease, and if those 
countries are not opened to the world." I t  was a task which 
matched both his ideals and his urgent sense of personal mission. 
Remembering the toll of sick men in Equatoria he determined to 

undertake it  alone. "I go alone with an infinite Almighty God to 
direct and guide me" was his comment. 

His first task was to restore friendly relations with King John 
of Abyssinia, but he failed to conclude a full agreement. From 
Abyssinia he proceeded to his capital, Khartoum, from the south, 
travelling across the desert on camel back. On his arrival he at  
once inaugurated a period of administrative reform, abolishing 
the use of the whip and ruthlessly dismissing corrupt and incom- 
petent officials. But soon his attention was directed westward to 
the province of Darfur, which stretched away to the central 
African desert. Here Zobeir, greatest of contemporary slave 
dealers, had recently expelled the hereditary sultan and come to an 
agreement with the preceding governor general of the Sudan by 
which he retained the substance of his conquests under the khe- 
dive's nominal sovereignty. But Ismail had summoned Zobeir to 
Cairo, whence, though loaded with honours, he was not permitted 
to return, being sent instead, in the summer of 1877, to the Bal- 
kans at  the head of an Egyptian contingent participating in the 
Russo-Turkish War. Zobeir's fate was much resented by his son 
Suleiman, who joined forces with a relative of the original sultan 
of Darfur with the intention of rejecting the Egyptian connection. 
Gordon acted swiftly, drove the rebel forces away from the Egyp- 
tian posts which they were menacing ("~o,ooo Egyptian troops had 
been relieved by Gordon with 300 men") and, riding in full dress 
as governor general but with no more than 50 men into Suleiman's 
camp, eventually tamed him by sheer force of character. 

After a further unsatisfactory visit to the Abyssinian frontier, 
he was summoned to Cairo in Jan. 1878 on business of a very 
different order. The deterioration of Egypt's finances had reached 
a critical stage. European governments were pressing hard upon 
the khedive in the interests of the foreign bondholders. Ismail 
proposed to set up a commission of inquiry into the finances of 
the country; Gordon, invited to become its president, accepted 
the task on the understanding that the European debt commis- 
sioners were not to be members of it. This condition was re- 
jected by the debt commissioners and led to a heated controversy 
between Gordon and the British commissioner, Evelyn Baring. 
The European consuls intervened. and Ismail was obliged to give 
way and was eventually deposed. Gordon returned to Khartoum, 
where he found that Suleiman, supplied with smuggled weapons 
by his father, had again rebelled. He collected a force of 2,000 

men and dispatched them against the rebels under the command 
of his old comrade Gessi, eventually joining him in Feb. 1879 
and engaging in an arduous desert campaign which ended in the 
destruction of the rebel forces and in the execution of Suleiman 
but reduced Gordon himself to a state approaching total ex- 
haustion. After a further hazardous approach to the Abyssinians 
as a result of which he was made a prisoner, he returned to Cairo 
by way of Massawa and handed his resignation to Ismail's suc- 
cessor, the khedive Tewfik. 

Gordon left Cairo a deeply disappointed man, for he had 
learned of the appointment to his place in Khartoum of an 
Egyptian whom he had previously dismissed for corruption and 
cruelty, and he foresaw the destruction of all that he had built. 
He worked closely with the Anti-Slavery society after his return 
to London (Jan. 1880), and it was his anxiety to combat slavery 
that led him to accept the suggestion of King Leopold I1 of 
Belgium (March 1880) that he should, in due course, succeed H. 
M. Stanley as administrator of the Congo. I n  May 1880 he agreed 
to go to India as private secretary to the new viceroy, the marquess 
of Ripon, but he resigned a few days after arriving in Bombay 
after a disagreement with his chief as to the propriety of restor- 
ing the deposed amir of Afghanistan, a step which Gordon ad- 
vocated. From Bombay, a t  the instance of Sir Robert Hart (by 
now inspector general of customs for China), he went to Peking 
where he was successful in dissuading the Chinese from under- 
taking what, he felt, would be a suicidal war with Russia. On 
returning to England he exchanged with a brother officer and, in 
April, went in his place as commanding royal engineer to Mauri- 
tius. This post he was obliged to vacate on his promotion as 
major general in March 1882. Early in 1881 he had telegraphed 
an offer of mediation to the government of Cape Colony which 
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was a t  war with the Basutos. This was remembered, and his 
help was sought more than a year later. At the Cape he saw much 
of Cecil Rhodes, who agreed with him as to the legitimacy of 
many of the Basuto grievances. After a discussion with the Cape 
ministers, he undertook a journey into Basuto territory for direct 
negotiation with one of the leading chiefs, Masupha, and was 
placed in considerable danger by an attack against Masupha's 
territories by another chief-at the instigation, as Gordon be- 
lieved, of one of the Cape ministers. In  consequence of this, he 
resigned and landed in England in Nov. 1882. From Jan. to 
Dec. 1883 he lived in Palestine, studying antiquities. Eventually 
he learned that his post in the Congo was now available-but 
by that time, he was about to be caught up again in Egyptian 
and Sudanese affairs. 

In  Aug. 1881 the peace of the Sudan was broken by the 
fanatical followers of Mohammed Ahmed (q.v.), who in that 
month proclaimed himself the mahdi; within a year the situation 
was dangerous. The Egyptian government, preoccupied with the 
rebellion of Arabi Pasha, did nothing to check the progress of 
the rebels, and the British government, with whom lay the re- 
sponsibility for action after the British army had entered Cairo 
(Sept. 1882), was inhibited by its anxiety to avoid further com- 
mitments in the area. I t  was not until Nov. 1883, when an Egyp- 
tian force of 10,ooo under William Hicks (Hicks Pasha), a retired 
British officer, was annihilated by the rebels, that the matter re- 
ceived serious official attention; in Dec. 1883 the British govern- 
ment ordered the abandonment of the Sudan. 

Since Sept. 1883 Sir Evelyn Baring (the future Earl Cromer) 
had been back in Egypt, in effect as viceroy of the country al- 
though his title was British agent and consul general, charged 
among other things with the task of evacuating Egyptian soldiers 
and administrators from the Sudan. This would clearly be no 
light task, and it  was suggested, by Lord Granville among others, 
that it  was most likely to be successful if undertaken by Gordon. 
This opinion, canvassed in sections of the press, became widely 
held in England, where the publication in 1881 of Gordon's central 
African letters had revived that general enthusiasm for him which 
his self-effacement had allowed to lapse. The way had been 
partly prepared for some such step by Sir Evelyn Baring himself, 
who wrote that "It would be necessary to send an English officer 
of high authority to Khartoum with full power to withdraw all 
the garrisons in the Sudan and to make the best arrangements 
possible for the future government of the country." But neither 
the Egyptian government nor Sir Evelyn at  first favoured the idea 
of employing Gordon, and the British government, apparently 
choosing to regard the Sudan as a purely Egyptian affair, tempo- 
rized. On Jan. 8, 1884. Gordon returned to England and gave an 
interview to a distinguished journalist, \V. T. Stead, in which 
he emphasized the difficulties of evacuation and the real peril 
that would face thousands of Egyptians and their families if 
proper measures were not taken for their protection. The publi- 
cation of this interview aroused public opinion, and Queen Victoria 
asked why no reply had been sent to Baring's request for a British 
officer; but Baring returned a guarded refusal to the suggestion 
that Gordon should be sent. When Abd el-Kader, the Egyptian 
minister of war and a former governor general of the Sudan, 
declined the office, i t  was again offered to Gordon and accepted 
by him on Jan. 18, 1884, although in circumstances of such 
ambiguity as to lead to controversy and recrimination for years 
to  come. The British government proposed to Baring that Gordon 
should be sent out in an advisory capacity to report on the situa- 
tion. Meanwhile Baring telegraphed his conclusion that "Gordon 
would be the best man if he would pledge himself to carry out the 
policy of withdrawal from the Sudan." These messages crossed 
in transit, and the two utterly inconsistent proposals were per- 
petuated by Lord Granville in the form of instructions which 
ordered Gordon both to report and "to perform such other duties 
as may be entrusted to him by the Egyptian government through 
Sir Evelyn Baring." This confusion of ideas existed within the 
cabinet, some of whose members recognized that Gordon was now 
needed to supervise the withdrawal, while others (among them 
Gladstone, the prime minister, who was a t  Hawarden and received 

only reports of what took place) believed his mission to be  no 
more than advisory. Gordon left a t  once, accompanied only by 
Lieut. Col. J. D. H.  Stewart, and reached Cairo on Jan. 24. 

Baring at  once instructed him to conduct the withdrawal and 
required the khedive to name Gordon as the governor general of 
the Sudan. Gordon, with characteristic imaginativeness, sought 
to establish his former enemy Zobeir Pasha at  Khartoum, as being 
likely, after the evacuation, to preserve some substance of order 
in the Sudan. But Baring mistrusted Zobeir, and the British 
government feared the effect on public opinion of such a n  eleva- 
tion of a former slave trader. Gordon left Cairo, without Zobeir, 
on Jan. 26 and, travelling by Korosko and Berber, reached 
Khartoum on Feb. 18, where his reception was enthusiastic. H e  
a t  once made approaches for peace with the mahdi and began 
evacuating Egyptians, of whom 2,000 civilians and 600 soldiers 
had been sent home when the hostility of the mahdi, whose re- 
jection of peace had become apparent on March 12, made further 
movement impossible. A revolt in the eastern Sudan placed 
Egyptians there in jeopardy, and a British force which was sent 
to Suakin was withdrawn after defeating the mahdists, with the 
result that the Egyptian garrison a t  Berber surrendered. Khar- 
toum was isolated by March 18. From that date until Jan. 26 
Gordon defended the city against repeated attacks and in the face 
of a growing shortage of food. He continued to press for Zobeir 
and a few British or Indian troops (as late as Dec. 14 he wrote: 
"I ask for no more than 2 0 0  men"). But although public 
opinion grew increasingly vociferous, the cabinet and in particular 
Gladstone, who because of the initial misunderstanding regarded 
Gordon as having acted far beyond his instructions, did not 
decide until August to send a relief expedition; and it  was 
November before this force assembled under Lord Wolseley a t  
Wadi Halfa. In September Gordon had sent four steamers 
several days' journey down the Nile to await the army; but the 
British advance column had to fight hard, its leader, Sir Herbert 
Stewart, was killed, and it did not reach the steamers until Jan. 
20. After a further delay of four days, in part because of the 
fact that the officer appointed to command the final dash was 
suffering from boils, the steamers set off back to Khartoum carry- 
ing British troops. The advance of the British in the face of the 
fiercest resistance deeply alarmed the mahdists. After a pro- 
longed debate they determined upon a last assault on Khartoum, 
slipped through the defense lines where a falling Nile had left 
them unfortified and overcame the starving garrison. Gordon 
was killed a t  dawn on Jan. 26. Shortly before, he had written 
a t  the end of his last letter to his sister: "we are on our last legs. . . 
I am quite happy, thank God, and like Lawrence, I have tried 
to do my duty." In  his journals he had written: "I altogether 
decline the imputation that the projected expedition has come to 
relieve me. I t  has come to save our national honour in  extricating 
the garrisons." 

Gordon's was an unusual, often a tortured and always an indi- 
vidual nature. After his death i t  became a matter for extravagant 
eulogy and interested belittlement. Perhaps the most appropriate 
of the many things said of him after his death came from the 
Austrian Sir Rudolf Carl von Slatin (Slatin Pasha), then a prisoner 
in the mahdi's camp, who, shown his head, is reported to have 
said: "What of i t ?  a brave soldier who fell a t  his post; happy is 
he to have fallen; his sufferings are over." 
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1933); Shen Lien-chih, R61e du Gdnkral Charles-George Gordon duns GORDON, SIR JOHN WATSON (c. 1788-1864), Scot- 
la rkpress7on de l'insurrection des Thai-Phing (Lyons, 1933) ; H. E. tish portrait painter, ~ h o  after Sir Henry Raeburn's death in 1823, Wortham, Gordon: an Intimate Portrait (London, 1933). (H. S. D.) succeeded to his practice, was born in Edinburgh, where he trained 

GORDON, GEORGE (1751-93), third and young- for four years under John Graham at  the Trustees' academy. H e  
est son COsmO duke Gordon, was born in London began to paint historical subjects, but turned to portraiture. He 
on Dec. 26, 1751. H e  was educated a t  Eton and entered the navy, lacked Raeburn7s brilliant colour and dramatic modeling, prefer- rising to the rank of lieutenant in 1772; but Lord Sandwich, 

ring in his later work clear gray tonalities. 
then a t  the head of the admiralty, would not promise him a ~~~d~~ exhibited at  the ~~~~l Academy from 1817 on;  he be- 
command, and he resigned his commission shortly before the 

came ,, in 1851. * member of the ~~~~l sCottish 
beginning of the Revolutionary War. In  I774 the pocket borough Academy in 1829, he succeeded to its presidency in 1850 and was 
of Ludgershall was bought for him by Gen. Fraser, he was knighted. His sitters included Sir Walter Scott (18zo), Sir Alex- 
opposing in Inverness-shire, in order to bribe him not to contest ander H~~~ (1835, ~ i ~ l i ~ h ~ ~ ~ , )  and ~h~~~~ D~ ~~i~~~~ (1845, 
the county. H e  was considered flighty and of little importance. ~ ~ ~ i ~ ~ ~ l  portrait gallery, ~ ~ ~ d ~ ~ ) .  
In  1779 he organized, and made himself head of the Protestant He died in Edinburgh on june I ,  1864. (D. L. FR.) 
associations formed to secure the repeal of the Catholic Relief GORDON, LEON (originally J~~~~ L~~~ BEN A ~ ~ ~ ~ )  
act of I 778. o n  June 2, I 780, he headed the mob which mirched (1830-1892), Russian- Jewish poet and novelist (Hebrew), was 
in procession from St. George's Fields to the houses of parlia- born at wilna in 1830 and died at s t .  petersburg in 18y 2 .  H~ took 
ment in order to present the monster petition against the acts. a leading part in the modern revival of the ~~b~~~ language and 
A terrific riot ensued which continued several days, during which culture, His satires did much to rouse the ~~~~i~~ jews to a new 
the city was virtually at  their mercy. At first, indeed, they dis- sense of the reality of life, and Gordon was the apostle of enlighten- 
persed after threatening to make a forcible entry into the house ment in the ghettos. ~i~ ~~b~~~ style is classical and pure, His 
of commons, but reassembled soon afterward and destroyed sev- poems were in four volumes, Kol  Shire Yehuda (1883- 
era1 Roman Catholic chapels, pillaged the private dwellings of 1884) ; his novels in Kol Kithbe Y ~ J ~ ~ ~ ~  
many Roman Catholics, set fire to Newgate and broke open all For his works see Quarterly Review, xviii, 437 et seq. 
the other prisons, attacked the Bank of England and several other GORDON, PATRICK (1635-1699), ~~~~i~~ general, de- 
public buildings, and continued the work of violence and con- 

scended from a scotti& family, was brought up in Aberdeenshire, 
flagration until the interference of the military, by whom no fewer but entered in his 15th year the ~~~~i~ college at ~ ~ ~ ~ ~ ~ b ~ ~ ~ ,  
than 450 persons were killed and wounded before the riots were prussia~ 1655 he enlisted at ~~~b~~~ in the suTedish service. 
quelled. For his share in instigating the riots Lord Gordon was In the course of the next five years he served alternately with the 
apprehended on a charge of high treason; but, mainly through poles and SJTedes as he was taken prisoner by either. I n  1661 he 
the skilful and eloquent defense of Lord Erskine, he was acquitted took service in the Russian army under A~~~~~ I, and in 1665 he 
on the ground that he had no treasonable intentions. His life was lTas sent on a special mission to England. A~~~~ his return he 
henceforth full of crackbrained schemes, political and financial. fought against the Turks and Tatars in southern Russia. In 
I n  1786 he was excommunicated by the archbishop of Canter- 1675 he was made major general in 1679 was appointed to the 
bury for refusing to bear witness in an ecclesiastical suit; and in chief command at Kiev and in 16i3 was made lieutenant general. 
1787 he was convicted of libelling the queen of France, the French He visited England in 1686, and in 1687 and 168y took part as 
ambassador and the administration of justice in England. He quartermaster-genera1 in expeditions against the trim Tatars in 
was, however, permitted to withdraw from the court without the crimes. on the outbreak of the revolution in M~~~~~ in 1689, 
bail, and made his escape to Holland; but on account of repre- ~~~d~~ with the troops he commanded virtually decided events 
sentations from the court of Versailles he was commanded to in favour of the tsar Peter I, and against the tsaritsa Sophia. 
quit that country, and, returning was apprehended, The tsar confided to him the command of his capital during his and in Jan. was sentenced to five years' imprisonment absence from Russia employed him in organizing his army accord- 
in Newgate, where he lived at  his ease, giving dinners and dances. 

ing to the European iystem and raised him to the rank of general 
As he could not obtain securities for his good behaviour on the in chief. He died on Nov. 29, 1699. The tsar was with him when 
termination of his term of imprisonment, he was not allowed to he died, and with his own hands closed his eyes. leave Newgate, and there he died of delirious fever on Nov. I ,  Gordon left a diary of his life in English, the manuscript of 
I793. Some time his he had a which was in the archives of the Russian foreign office, I t  was 
vert to Judaism, and had undergone the initiatory rite. translated into German (1849, 1853. 1855). Passages From the  

A serious defense of most of his eccentricities is undertaken in 
The Lije o f  Lord George Gordon, with a Philosophical Review o f  his Diary of General Patrick Gordon of Auchleuchries was printed in 
Political Conduct, by Robert Watson, M D. (17gj). The best accounts 1859. 
of Lord George Gordon are to be found in the Annual Registers from GORDON-CUMMING,ROUALEYN GEORGE (1820- 
1780 to the year of his death. 1866), Scottish traveler and sportsman, known as the "lion 

GORDON, JOHN BROWN, (1832-19041, Confederate hunter," was born on March 15, 1820, the second son of Sir 
army officer and political leader in Georgia during the Reconstruc- William G. Gordon-Gumming, second baronet of Altyre and Gor- 
tion, was a popular hero in the state. Born Feb. 6, 1832, in Upson donstown. He was educated at  Eton, and served in the Madras 
county, Georgia, he attended the University of Georgia and later light cavalry and later in the Cape mounted rifles. At the end 
practised law in Atlanta. At the outbreak of the Civil War he of 1843 he sold out, and with a few native followers set out for 
joined the Confederate army as captain of volunteers and passed the interior, hunting in Bechuanaland and the Limpopo valley. I n  
success full^ through the grades to lieutenant general. He par- 1848 he returned to England and published his book, Five Years  
ticipated in several major battles and during the course of the o f  a HunterJs L i f e  in the  Far Interior o f  South  Africa (1850; 
war was wounded eight times. 3rd ed., 1851). His collection of hunting trophies was shown a t  

At A ~ ~ o m a t t o x  he c~n-mwded one wing of Gen. Robert E. the Great exhibition of 1851, and afterward exhibited in various 
Lee's army with the instructions to cut through Gen. U. S. Grant's parts of the country. H e  died a t  Fort Augustus, Scot., on March 
line. Gordon made the last charge, and was taking the federal 24, 1866. 
breastworks when news of his chief's surrender ended his action. An abridgment of his book, The Lion Hunter of South Africa (1856), 

Following the war he settled in Atlanta, and was a member of has been frequently reprinted. 
the Democratic national conventions of 1868 and 1872. He served GORE, CATHERINE GRACE FRANCES (1799-1861), 
in the U.S. senate from 1873 to 1880, when he resigned, and again English novelist and dramatist, the daughter of Charles Moody, a 
from 1891 to 1897. Brown was also governor of Georgia (1886- wine merchant, was born at  East Retford, Nottinghamshire. In  
go), and from 1890 commander in chief of the United Confederate 1823 she mas married to Capt. Charles Gore, and in the next 
Veterans. H e  wrote Reminiscences of the  Civil W a r  (1903). year she published her first work, Theresa Marchmont ,  or t he  

Gordon died in Miami. Fla.. Jan. 9, 1904. Maid of Honour. Then followed, among others, the Lettre de 



GORE-GORETTI 
Cachet (1827), The Reign of Terror (1827), Hungarian Tales 
(1829), Manners of the Day  (1830), Mothers and Daughters 
(1831), The Fair of May Fair (1832) and Mrs. Armytage (1836). 
Every succeeding year saw several volumes from her pen: The 
Cabinet Minister and The Courtier of the Days of Charles ZI, in 
1839; Preferment in 1840. I n  1841 Cecil, or the Adventures of a 
Coxcomb, attracted considerable attention. Greville, or a Seasofi 
in Paris appeared in the same year; then Ormington, or Cecil a 
Peer, Fascination, The Ambassador's Wife, and in 1843 The 
Banker's Wife. Mrs. Gore continued to write until her death on 
Jan. 29, 1861. She also wrote some dramas of which the most 
successful was the School for Coquettes. 

Mrs. Gore's novels nad an immense temporary popularity ; 
they were parodied by Thackeray in Punch, in his "Lords and 
Liveries by the author of Dukes and Dkjeuners." Some of them 
deserve to be revived; her Cecil was reprinted with success in 
1927. 

GORE, CHARLES (1853- 1932), English bishop, was born 
in 1853, the 3rd son of the Hon. Charles Alexander Gore, brother 
of the 4th earl of Arran. His mother was a daughter of the 4th 
earl of Bessborough. H e  was educated at  Harrow and at  Balliol 
college, Oxford, and was elected fellow of Trinity college in 1875. 
H e  was vice-principal (1880-83) of the theological college at  
Cuddesdon, and librarian of Pusey Library (1884-93). Gore 
exercised a wide influence over undergraduates and the younger 
clergy, and under his influence the "Oxford Movement" under- 
went a change which to the survivors of the old school of Trac- 
tarians seemed to involve a break with its basic principles. "Pusey- 
ism" had based itself on authority and tradition, and repudiated 
any compromise with the modern critical and liberalizing spirit. 
Gore, starting from the same basis of faith and authority, set 
himself the task of reconciling the principle of authority in re- 
ligion with that of scientific authority by attempting to define 
their respective spheres of influence. In  1889 he published two 
works, The Chwch and the Ministry, a vindication of the prin- 
ciple of Apostolic Succession in the episcopate against the Pres- 
byterians and other Protestant bodies; and Roman Catholic 
Claims, a defence of the Anglican Church and Anglican orders 
against the Roman Catholics. 

So far his published views had been in consonance with those of 
the older Tractarians. But in 1890 there appeared under his editor- 
ship Lux Mundi, a series of essays by different writers, being an 
attempt "to succour a distressed faith by endeavouring to bring 
the Christian Creed into its right relation to the modem growth 
of knowledge, scientific, historic, critical; and to modern problems 
of politics and ethics." Gore himself contributed an essay on "The 
Holy Spirit and Inspiration." The book produced a profound 
effect far beyond the borders of the English Church, and the High 
Church movement developed thenceforth on "Modernist" rather 
than Tractarian lines. 

In  1891 Gore delivered the Bampton lectures before the uni- 
versity. He chose for his subject the Incarnation, developing the 
doctrine, the enunciation of which in Lux Mundi had caused so 
much heart-searching. This is an attempt to explain how it came 
that Christ, though incarnate God, could be in error, e.g., in his 
citations from the Old Testament. He interpreted St. Paul's say- 
ing (2 Phil. ii, 7) that Christ "emptied himself and took upon 
him the form of a servant" ( kav~bv ircivwuov pop&)v GovXoii 
AapGv) as meaning that Christ, on his incarnation, became subject 
to all human limitations, and had, so far as his life on earth was 
concerned, stripped himself of all the attributes of the Godhead, 
including the Divine omniscience, the Divine nature being, as it 
were, hidden under the human.' 

In  1893 Dr. Gore resigned his principalship and became vicar 
of Radley, a small parish near Oxford. I n  1894 he became canon 
of Westminster. Here he gained commanding influence as a 
preacher and in 1898 was appointed one of the court chaplains. 

'Cf. the Lutheran theologian Ernst Sartorius in his Lehre von der 
heiligen Liebe (1844), Lehre vol. ii, pp. 21 et seq.: l'the Son of God veils 
his all-seeing eye and descends into human darkness and as child of 
man opens his eye as the gradually growing light of the world of hu- 
manitv, until at the right hand of the Father he allows it to shine forth 

I n  1902 he became bishop of Worcester and in 1905 was installed 
bishop of Birmingham, a new see, the creation of which had been 
mainly due to his efforts. While adhering rigidly to  his views on 
the divine institution of episcopacy, Dr. Gore cultivated friendly 
relations with the ministers of other denominations, and advocated 
co-operation with them in all matters when agreement was pos- 
sible. I n  social questions he became one of the leaders of the 
group of High Churchmen known, somewhat loosely, as Christian 
Socialists. H e  worked actively against the sweating system, 
pleaded for European intervention in Macedonia, and was a keen 
supporter of the Licensing Bill of 1908. I n  1892 he founded the 
clerical fraternity known as the Community of the Resurrection. 
I t s  members are priests, who are bound by the obligation of celi- 
bacy, live under a common rule and with a common purse. Their 
work is pastoral, evangelistic, literary and educational. I n  1898 
the House of the Resurrection at  Mirfield, near Huddersfield, 
became the centre of the community; in 1903 a college for train- 
ing candidates for orders was established there, and in the same 
year a branch house, for missionary work, was set up  in Johannes- 
burg in South Africa. 

From 1911 to 1919 Dr. Gore was bishop of Oxford; he then 
resigned and settled in London. Dr. Gore's works include The 
Incarnation (Bampton Lectures, 1891); The Creed of the Chris- 
tian (1895); The Body of Christ (19or); The New Theology and 
the Old Religion (1908) ; Orders and Unity (1910) ; The Question 
of Divorce (191 I )  ; The Religion of the Church (1916) ; Belief in  
God (1921); The Holy S@rit and the Church (1924); Can We 
Then Believe? (1926); and expositions of The Sermon on the 
Mount (1896), Ephesiarts (18981, Romans (1899) The Epistles 
of St. John (1920). Dr. Gore died Jan. I 7, 1932. 

GOREE, an island in Senegal, off the west coast of Africa. It 
lies a t  the entrance of the large natural harbour formed by the 
peninsula of Cape Verde. The island, some 900 yd. long by 330 
broad, and 3 mi. distant from the nearest point of the mainland, 
is mostly barren rock. The greater part of its surface is occupied 
by a town, formerly a thriving commercial entrep6t and a strong 
military post. With the rise of Dakar (q.v.), c. 1860, on the adja- 
cent coast, Goree lost its trade and its inhabitants, mostly Jolofs, 
had dwindled in 1905 to about 1,500. I t s  healthy climate, how- 
ever,'makes it useful as a sanatorium. Goree was first occupied 
by the Dutch, who took possession of it early in the 17th century. 
I t  was captured by the English under Commodore Holmes in 1663, 
but retaken in the following year by de Ruyter. The Dutch were 
finally expelled in 1677 by the French under Admiral dlEstrCes. 
Goree subsequently fell again into the hands of the,English, but  
was definitively occupied by France in 1817 (see SENEGAL: His- 
tory). 

GORELL, JOHN GORELL BARNES, I ~ T  BARON (18~8-  
1913), English judge, was born at Liverpool on May 16, 1848, 
the son of Henry Barnes, a shipowner. H e  was educated at  Peter- 
house, Cambridge. He began as a solicitor, but was called to the 
bar in 1876 becoming Q.C. in 1888. H e  was an expert in Admir- 
alty cases, and in 1892 was made a judge of the Probate, Divorce 
and Admiralty division, becoming its president in 1905. He was 
made privy councillor in 1905, and in 1909 raised to  the peerage. 
I n  1909 he became chairman of the royal commission on divorce. 
Lord Gorell, who married in 1881 Mary, daughter of Thomas 
Mitchell, died at  Mentone on April 22, 1913. 

See J. E. G. de Montmorency, John Gorell Barnes, First Lord 
Gorell (1920). 

GORETTI, SAINT MARIA TERESA (1890--1g02), a 
devout Italian girl who was murdered while resisting attempted 
rape. She was born a t  Corinaldo on Oct. 16, 1890, the eldest child 
of farm workers. Her father died shortly after the family had 
moved to Nettuno in 1900. Wnile her mother worked in the fields, 
Maria looked aiter the house and younger children. On July 5, 
1902, a youth of 20, Alessandro Serenelli, who lived in the same 
house, mortally wounded her with a stiletto when she resisted his 
attempt to ravish her. She died, after forgiving him, on July 6, 
which is kept as her feast day. She was canonized in 1950. After 
his release from prison, Serenelli received forgiveness from Maria's 

in all ?ts glory." 
- 

mother in 1947. 



See J. Carr, Blessed Maria Goretti (1949) ; A. Gits, A Modern Virgin Russian commander (Aug. 13). Alone of the ex-Austrian officers 
Martyr (1956). (H. R. WN.1 in his force, Gorgei escaped court-martial, a t  the tsar's personal 

GORGAS, WILLIAM CRAWFORD (1854-1920), U.S. intervention. He was interned at  Klagenfurt till 1867, when he 
army surgeon, who contributed greatly to the building of the Pan- was pardoned and returned to Hungary, but took no part in pub- 
ama canal by introducing mosquito control to  prevent yellow fever lic life, as his surrender and the personal pardon granted him 
and malaria, was born a t  Mobile, Ala., on Oct. 3, 1854. He was led the Hungarians to accuse him of treason. After some years 
educated at  the University of the South, Sewanee, Tenn., and work as a railway engineer he retired to  Visegrld, where he lived 
Bellevue hospital medical college, New York city, taking his M.D. in retreat until his death on May 21, 1916. 
in 1879. In  1880 he entered the medical corps of the U.S. army. Gorgei wrote a justification of his operations (Mein Leben und 
During the Spanish-American War he served as major in the medi- Wirken in Ungarn 1848-1859 (Leipzig, 1852), an anonymous paper 
cal corps, and was sent, after the santiago expedition, to H ~ ~ ~ ~ ~ ,  under the title Was verdanken wir der Revolution? (1875), and a reply 

to Kossuth's charges (signed "Joh. DemBr") in Budapesti Szemle, 1881, 
where he was in charge of yellow fever patients. From 1898 to ~5-*6. See also A. G, Horn, Gdrgei, Oberkommandant d .  ung. Armee 
1902 he was in charge of sanitation measures in Havana, and con- (Leipzig, 185~)  ; Kinety, G$rgeiJs Life and Work in Hungary (1853) ; 
ducted many experiments on the transmission of yellow fever by and HUNGARY: History. 
the mosquito. Because of his success in eliminating yellow fever GORGES, SIR FERDINAND0 ( c .  1566-1647), English 
there he was made assistant surgeon general, U.S. anny, with the colonial pioneer in America and the founder of Maine, was born 
rank of colonel in 1903. in Somersetshire, England, probably in 1566. From youth both 

I n  1904 Gorgas was sent as chief sanitary officer to Panam%, a soldier and a sailor, he was a prisoner in Spain a t  the age of 
where two of the main obstacles to building the canal were yellow 21, having been captured by a of the Spanish Armada. In  
fever and malaria (qq.v . ) .  I n  two years he eliminated yellow fever 1589 he was in command of a small body of troops fighting for  
from the canal region. Malaria also was brought under control. Henry IV. of France, and after distinguishing himself a t  the 
I n  1907 he was appointed a member of the Isthmian canal com- siege of Rouen was knighted there in 1591. I n  1596 he was com- 
mission by Pres. Theodore Roosevelt, and in 1908 was U.S. dele- missioned captain and keeper of the castle and fort a t  Plymouth 
gate to the first Pan-American medical congress. H e  was president and captain of St. Nicholas Isle; in 1597 he accompanied 
of the American Medical association, 1908-09. on the expedition to  the Azores; in 1599 assisted him in the at- 

I n  1913 he was called to the Rand gold mines in South Africa tempt to suppress the Tyrone rebellion in Ireland, and in 1600 
to suggest means for combating the frequent epidemics of influenza. was implicated in own attempt at  rebellion in London. 
These he found were largely due to crowding the labourers to- 1, 1603, on the accession of James I., he was suspended from his 
gether in barracks. post a t  Plymouth, but was restored in the same year and con- 

I n  1914 Gorgas was made surgeon general, U.S. army, with the tinued to serve as "governor of the forts and island of Plymouth" 
rank of brigadier general, becoming major general in 1915. In  until 1629, when, his garrison having been without pay for three 
1918 he was retired. He then became the permanent director of and a half years, his fort a ruin, and all his applications for aid 
the yellow-fever work of the International Health board of the having been ignored, he ~ b ~ ~ t  1605 he began to be 
Rockefeller foundation. He went to Central America, and under greatly interested in the N~~ world;  in 1606 he became a member 
his direction investigations of yellow fever were made in Guaya- of the Plymouth company, and he laboured zealously for the 
quil, and in G u a t ~ ~ a l a .  In 1919 he accepted a contract founding of the Popham colony at  the mouth of the Sagadahoc 
with ~ e r u  to carry out a sanitary program in that country. He (now the Kennebec) river in 1 6 ~ 7  For several years following 
died in London. July 3, 1920, and was buried in the Arlington Na- the failure of that enterprise in 1608 he continued to fit out ships 
tional cemetery, Arlington, Va. for fishing, trading and exploring, with colonization as the chief 

In  his honour were established the Gorgas Memorial Institute of end in He was largely instrumental in procuring the new 
Tropical and Preventive Medicine7 Inc.7 Washington, D.C., and charter of 1620 for the Plymouth Company, and was a t  all times 
the GOrgas Laboratory of Tropical Research, ~UIaI-I-Ib. of its existence perhaps the most influential member of that body. 

GORGEI, ARTHUR (1818-1g16), Hungarian soldier, was He was the recipient, either solely or jointly, of several grants of 
born at  Toporcz, in upper Hungary, on Jan. 30, 1818, of a Saxon territory from it, for one of which he received in 1639 the royal 
family. In 1837 he entered the Hungarian bodyguard, trans- charter of Maine (see MAINE). In  1635 he sought to be appointed 
ferring in 1842 to the Palatine hussars. In the revolutionary governor-general of all New England, but the English Civil War- 
war of 1848, Gorgei offered his sword to the Hungarian govern- in which he espoused the royal cause-prevented him from ever 
ment. Entering the HonvCd army with the rank of captain, he actually holding that office. A short time before his death a t  Long 
was employed in the purchase of arms, and soon became major Ashton in 1647 he wrote his Briefe Narration of the Originall 
and commandant of the national guards north of the Theiss (Tisa) Undertakings of the Advancement of Plantations into the Parts o f  
river. America. He was an advocate, especially late in life, of the feudal 

After various successes over the Croatian forces, notably at type of colony. 
Ozora, where ~ o , o o o  prisoners fell into his hands, Gorgei was a p  See J .  P. Baxter (ed.), Sir Ferdinand0 Gorges and his Province of 
pointed commander of the army of the Upper Danube, but when Maine (Boston, 1890, in the Prince Society Publications), the first 
windischgritz advanced across the ~ ~ i ~ h ~  ( D ~ ~ .  he retreated, volume of which is a memoir of Gorges, and the other volumes con- 

tain a reprint of the Briefe Narration, Gorges's letters, and other d o ~ ~ -  
despite the remonstrances of K o s s ~ ~ ~ ,  whom he disliked; and on ,entary material. ~l~~ Henry Sweetser Burrage, Gorges and the 
Jan. 5, 1849 he issued a public manifesto, blaming the Govern- Grant of the Province of Maine, 1622 (1923) ; and Raymond Gorges, 
merit for  Hungary's recent failures. After conducting operations "Sir Frederick Gorges and His Connection with the Essex Rebellion," 
independently and with Klapka, he was appointed Hungarian SOc. Wars* No.  37 (19'~). 
commander-in-chief after the battle of Kapolna (Feb. 1849) GORGET, the name applied after about 1480 to the collar- 
and won a series of brilliant victories. The relief of Komoru piece of a suit of armour (0.Fr. gorgete, dim. of gorge, throat). I t  
(April 22) forced the Austrian troops to evacuate Hungary, and was generally formed of small overlapping rings of plate and 
on May 21 Gorgei took Buda. attached either to  the body armour or to  the armet. I t  was worn 

Meanwhile Kossuth at  Debreczen had proclaimed Hungary a in the 16th and 17th centuries with the half-armour, with the 
republic. Gorgei, who had, strangely enough, a strong dislike of plain cuirass, and even occasionally without any body armour a t  
Magyars, refused a field-marshal's baton but consented to be- all. During these times it gradually became a distinctive .badge 
come minister of war, while retaining the command of the troops for officers, and as such it survived in several armies-XI the 
in the field. The Russians had now intervened in the struggle, form of a small metal plate affixed to the front of the collar of 
the allies were advancing into Hungary on all sides, and Gargei the uniform coat-until after the Napoleonic wars. 
was defeated by Haynau at  Pered (June 2-21). Kossuth re- GORGIAS ( c .  483-376 B.c.), Greek sophist and rhetorician 
signed his position as dictator. Gorgei took his place, and find- who made important contributions to rhetorical theory and prac- 
ing the military position hopeless, surrendered a t  Vilag& to the tice, was a native of Leontini in Sicily. In  427 he headed an 



GORGON-GORING 
embassy to ask for Athenian help against the Syracusans. He Builder, for the Armenians who fled their c o u n t y  on the SeljGk 
later came to reside permanently in Greece, where he became a invasion. The earliest remains of the fortress are Byzantine; it  
professional teacher of rhetoric. He died at Larissa in Thessaly. was thoroughly restored in 1634-1658, but destroyed by Nadir 
Two surviving rhetorical exercises, the Helen and the Palarnedes, Shah of Persia in the 18th century. There is a church con- 
are probably genuine, and there are fragments of speeches. In a structed in the 17th century by Capuchin missionaries from 
lost ~xork, O n  Nature or o n  Tha t  Which Is  N o t ,  which is sum- Rome. Five miles east of Gori is the remarkable rock-cut town 
marized by Sextus Empiricus and in the pseudo-Aristotelian of Uplis-Tsikhe, which was a fortress in the time of Alexander 
treatise D e  Melisso, Xenoplzane, Gorgia, he argued that there is the Great of Macedon, and an inhabited city i n  the reign of the 
no being; or that if there is being, it cannot be known; or that Georgian king Bagrat I11 (975-1014). 
if there is being and it can be known, it cannot be communicated GORILLA, the largest of the anthropoid (manlike) apes, 
to others. H e  is a central figure in Plato's Gorgias, but Plat0 inhabiting forest regions of West Africa from the Cameroons t o  
treats him as a rhetorician rather than as a philosopher. the Congo river and represented by a somewhat different form in 

For fragments and testimonia see H Diels and W. Kranz, Fragmente mountainous regions of the eastern Belgian Congo. The  popular 
der Vorsokratzker, vol. ii, 7th e?. (Berlin, 19.54). For his philosophy reputation of the giant ape (Gorilla gorilla) is largely due t o  the 
see SOPHISTS; also M. Unterstelner, The Sophz~ts, Eng. trans.. vol. 1, writings of the explorer Paul B. du Chaillu in 1861 and later. I n  ch. iv-ix (London, Kew York, 1954) (speculative). For Gorgias as a 
rhetorician see F. Blass, Die attische Beredsanzkeit, vol. i (Leipzig, I903 a somewhat different type of gorilla was discovered in high 
1887). (G. B. KD.) mountains of the eastern Belgian Congo, where it  thrives a t  a n  

GORGON, GORGONS, a figure or figures in Greek myth- altitude of I O , O O O ~ ~ .  and is protected from the cold by much 
ology, Homer speaks of only one Gorgon, whose head is repre- longer and thicker fur  than the western form. This mountain 
sented in the Iliad (v. 741) as fixed in the centre of the aegis of species, or race, is known as Gorilla beringei. 
Zeus. I n  the Odyssey (xi. 633) she is a monster of the under- Though nearly related to  the chimpanzee, the gorilla is a far  
world, ~ ~ ~ i ~ d  increases the number of G~~~~~~ to three- larger and heavier animal, the males attaining a weight of 450 lb. 
Stheno (the mighty), Euryale (the far-springer) and Medusa Or more, and a standing height of 54 feet. The naked skin of the 
(the queen), and makes them the daughters of the sea-god Phor- face is black and wrinkled; the hair in general black, commonly 
cys and of Keto. Their home is on the extreme west; according with a reddish tinge on the crown and tending to  become grey on 
to later authorities, in ~ i b ~ ~  ( ~ ~ ~ i ~ d ,  ~ h ~ ~ ~ .  274;  ~ ~ ~ ~ d ~ t ~ ~  the back in adult males. The animals inhabit dense forests, com- 
11. 91; Pausanias 11. 21). The Attic tradition, reproduced in monly in small family groups, feeding on fruits and tender shoots 
~ ~ ~ i ~ i d ~ ~  (ion, Ioo2), regarded the G~~~~~ as a monster, pro- and occasionally raiding plantations. The West African gorillas 
duced by Ge to aid her sons the giants against the gods and construct sleeping nests in the branches of trees, which seem to 
slain by Athena. be used chiefly by the females and young. These beds, commonly 

The G~~~~~~ are represented as winged female creatures; used only for a single night, are also sometimes constructed on 

their hair consists of snakes; they are round faced, flat nosed, the ground; theAmericanex~'0rerCar1 A k e l e ~  always found them 

with tongues lolling out and with large projecting teeth. Medusa thus placed by the gorilla. owing prob- 

was the only one of the three who was mortal; hence Perseus ably their great weight, generally remain On the ground. The 
was able to kill her by cutting off her head. From the blood that gorilla is shy and not usually inclined to attack man unless pro- 
spurted from her neck sprang Chrysaor and Pegasus, her two voked, in which case the are dangerous' A 

peculiar habit, mentioned by du Chaillu, and observed in all cap- 
sons by Poseidon. The head, which had the power of turning all tive gorillas, is a rapid drumming on the chest with both hands. 
who looked upon it  into stone, was given to Athena, or buried in Comparatively few gorillas have been kept in captivity and most 
the market-place of Argos. The hideously grotesque original of these have survived for only a short time, They seem to react 
type of the Gorgoneion, as the Gorgon's head was was far  less favourably to  captivity than the chimpanzee, lacking the 
used generally as an a protection against the eye' friendly curiosity, imitativeness and general social adaptability of 
Heracles is said to  have obtained a lock of Medusa's hair from that animal, and exhibiting in contrast a self-centred repression 
Athens and given it  t o  Ster0pe, the daughter of Ce~heus,  as a and lack of interest in their surroundings. A few examples, how- 
~rotect ion for the town of Tegea against attack (A~ollodorus ever, captured when quite young have remained fairly tractable 11. 144). Later classical art showed Medusa as coldly beautiful; up to the age of five or six years. 
the realists of Hellenistic times gave her face an agonized ex- ~h~ ~~~~i~~~ psychologist R. M. yerkes, as a result of exten- 
pression. Various silly rationalistic accounts are given by late ,iVe observations and experiments on the mentality of a young 
authors. More reasonable is the explanation of anthropologists female mountain gorilla, found that this animal showed consid- 
that Medusa, whose virtue is really in her head, was originally a erable ability in the solution of problems involving the use of 
ritual mask. I t  also is ~ossible  that the staring or pursuing faces, sticks as  tools, stacking boxes to  secure suspended food, and in 
common in nightmares, have a good deal to do with her. experiments involving multiple choice and delayed response. 

BIBLIOGRAPHY.-N. G. Polites ('0 r e p l  rGv ropy6vwv P ~ @ O S  79 Some insight, memory and anticipation of experience were clearly 
' E X X ~ V C K ~  ha$, 1878) gives an account of the Gorgons, and of the vari- demonstrated. Though he cautiously avoids generalizing from s ous superstitions connected with them, from the modern Greek point of 
view, which regards them as malevolent spirits of the sea. W. H. single case, Yerkes finds this gorilla, as "compared with chim- 
Roscher, Die Gorgonen and Verwandtes (1870) ; J .  Six, De Gorgone panzees and orang-utans of like age . . . remarkably slow in 
(1885)~ on the types of the Gorgon's head; articJes by Roscher and adaptation and limited in initiative, originality and insight." (See 
Furtwangler in Roscher's Lexikon der Mythologie, by G. Glotz in CHIMPANZEE and PRIMATES.) (J. H. McG.; X.) 
Daremberg and Saglio's Dictionnuire des antiquitts; Jane E. Harrison, G O R ~ C H E M  or G ~ ~ ~ ~ ~ ,  town of ~ ~ i l ~ ~ d  in the 
Prolegomena to the Study of Greek Religion (1903). ince of south Holland, on the right bank of the Merwede a t  the 

GORGONZOLA, a town of Lombardy, Italy, province of confluence of the Linge, 16 mi. by rail E. of Dordrecht. I t  is  
Milan, from which it  is 11 mi. E.N.E. by steam tramway. POP. connected by the Zederik and Memede canals with Amsterdam. 
(1951) 5,948 (town); 7,444 (commune). I t  produces the Pop. (1947) 14,802. Gorinchem possesses several old houses, and 
known Gorgonzola cheese. overlooking the river are some fortified gateways of the I 7th cen- 

GORI, a town in the Georgian S.S.R. northwest of Tiflis,, on tury. I t  has an old church dedicated to St. Vincent. Gorinchem 
the river Kura; altitude, 2,010 ft., lat. 42' 0' N., long. 44' 7 E. possesses a good harbour, and a considerable trade in grain, hemp, 
Population (1933) 13,100. I t  is the centre of a corn and wine dis- cheese, potatoes, cattle and fish, the salmon fishery being noted. 
trict. The climate is delightfully cool in summer, owing to refresh- At three miles distance is the mediaeval castle of Loevestein, 
ing mountain breezes, though these are disagreeable in winter. I t  where Hugo Grotius was kept a prisoner until he escaped in 1619, 
has timber mills and manufactures railway sleepers, and a jam hidden in a carton loaded with bboks. 
industry. GORING, GEORGE GORING, LORD (1608-1657), Eng- 

Gori was founded (1123) by  the Georgian king David 11, the lish Royalist, soldier, son of George Goring, earl of Norwich, was 



born on July 14, 1608. H e  served in the Dutch army, and was 
lamed at  Breda in 1637. Returning in 1639 he became governor 
of Portsmouth, and won favour with parliament by betraying the 
"First Army Plot." H e  then became a Royalist, and obtained 
Dutch recruits in Dec. 1642. I n  March 1643 he defeated Fairfax 
a t  Seacroft Moor, but was taken prisoner in May. I n  April 1644 
he effected an exchange, and commanded the Royalist left a t  
Marston Moor, being routed by Cromwell. Later, as lieutenant- 
general of the Royalist horse, his excesses gave the Royalist cause 

bad name. I n  1645 he went to  relieve Oxford, was engaged in 
the operations round Taunton, and on July 10 was defeated by 
Fairfax a t  Langport. H e  retired in  November. Later he com- 
manded some English regiments in the Spanish service. 

GORING, MERMANN (1893-19~6)) German politician, 
was born on January 12, 1893, and joined the army in 1912. Dur- 
ing World War I he transferred to the air a m ,  in which he won 
the highest honour "pour le mkrite," and commanded the Richt- 
hofen squadron in 1918. H e  became a n  early associate of Adolph 
Hitler ( q . ~ . ) ,  and was wounded in the Munich putsch (Nov. 
1923). Goring was one of the first nazi members of the reichstag 
and in 1932 he became president of that body. When Hitler be- 
came chancellor in  Jan. 1933, Goring was made reich minister for 
air and Prussian minister president and minister of the interior. 
I n  1940 Hitler conferred the newly created title of marshal of the 
reich on him. During World War I1 he had supreme control over 
Germany's economic life, and was generally regarded in Germany 
as second only to Hitler. H e  was indicted as a war criminal and 
sentenced to hang by the International Military Tribunal a t  Niirn- 
berg, Germany, on Oct. I ,  1946, but committed suicide on Oct. 16. 

GORIZIA (German Giirz; Slovene Gorica), the capital of a 
province in  Venetia Giulia, Italy, 25 mi. east of Udine by rail. 
Pop. (1936) 30,265 (town); 46,640 (commune). I t  lies on the 
left bank of the Isonzo in a valley almost surrounded by hills. I t  
is the seat of a n  archbishopric. The richly decorated 17th-century 
church of St. Ignatius was built by the Jesuits. The old castle, 
formerly the seat of the counts of Gorizia, dominates the town. 
Owing to its mild climate, Gorizia was called the Nice of Austria. 

I t s  topographical position made Gorizia the centre of im- 
portant battles in  World War I. On the right bank of the 
river the village of Podgora, opposite Gorizia, with the hill of the 
same name dominating, constituted one of the most formidable 
bulwarks of the Austrian bridgehead, and the Sabotino, farther 
north, with i ts  vast network of dugouts and caverns, capable 
of sheltering many regiments, was the other. Repeated attacks on 
the two hills from June 1915 onward were repulsed with heavy 
loss, and the attempts to  capture the Oslavia saddle between 

'them resulted in desperate engagements at  various points which 
were captured and lost many times. I n  the general offensive 
against Gorizia of Aug. 1916, after elaborate preparations con- 
ducted by Colonel (later Field Marshal) Badoglio, Hill 188, 
Oslavia, the Sabotino and Podgora were finally captured with 
comparatively small loss, and the operations on San Michele 
having been equally successful, the Italians were able to occupy 
Gorizia on the 8th. The positions north and east were never com- 
pletely held, owing to heavy enemy fire, while those to the east 
remained for the most part in Austrian hands. After Caporetto 
(Oct. 1917) Gorizia itself had to be evacuated together with all 
the positions on both banks of the Isonzo. I t  was reoccupied after 
Vittorio Veneto (Oct. 1918). The town, which suffered great 
damage, was almost entirely reconstructed. 

GORKY, MAXIM (1868-1936), pen name of the Russian 
author Alexey Maximovich Peshkov, born a t  Nizhni-Novgorod. 
His father, an upholsterer, died when the boy was five; his mother 
married again, and he grew up in the family of his maternal grand- 
father, a dyer, whose affairs went from bad to worse. At nine, 
the boy m-as made to earn his own bread. I n  the following 15 
years he changed many trades, and covered in search of work all 
east and south Russia from Nizhni to the Danube and to Georgia. 
At the same time he contrived to give himself an education, read 
vorsciousIy and early began to write. While at  Tiflis, where he 
was working in the railway workshops, he succeeded in getting 
published a story in  a local daily, over the signature that has 

become famous. He now became a provincial journalist, and in 
1895 a tale of his (Chelkash, first Eng. trans. 1902) was accepted 
by a leading St. Petersburg review. Two years later his stories 
appeared in book form. The success was unprecedented. Gorky 
found himself placed in public opinion by the side of Tolstoy. 
Before long his fame crossed the frontier and he became one of 
the foremost world celebrities. His play The Lower Depths (Na  
Dne, 1903, Eng. trans. 1912) had a run of almost two years a t  
Berlin. His association (from 1899) with the Social Democrats 
brought on him police persecution, but this only increased his 
popularity a t  home. I n  1905 he took an active part in revolu- 
tionary activities, and in 1906 left Russia for an anti-tsarist cam- 
paign abroad. I n  1907 he settled in Capri. About the same time 
he contracted a friendship with Lenin. I n  1913 he returned to 
St. Petersburg and started a review (Letopis). During World War 
I he took a pacifist attitude, and in 1917 he gave his support to 
the bolsheviks, After their victory he became the official spokes- 
man for culture before the new government, and did much to al- 
leviate the hardships of the intellectual- classes, as well as to  pre- 
serve cultural treasures. I n  1922 his health compelled him to go 
abroad. After a stay in  Germany, he settled a t  Sorrento. I n  1928 
he visited the U.S.S.R., where he was given a n  enthusiastic recep- 
tion. Gorky's literary work falls into three periods. I n  the 
'90s he wrote the short stories that first made him famous. Their 
subject matter is taken mainly from the lives of tramps and 
social outcasts, whom he represents with a mixture of outspoken 
realism and romantic gusto. I t  was the latter quality that most 
endeared them to the Russian public. The romantic colouring he 
gave his tramps and thieves has become somewhat the worse for 
wear, but the best of these early stories ( ivy  Fellow-traveller and 
Twenty-Six Men and a Girl, Eng. trans. 1902) fall little short of 
being masterpieces. After 1899 Gorky wrote longer and more am- 
bitious novels and plays, which aimed a t  presenting a broad and 
comprehensive picture of Russian life and at  finding the solution 
of burning social problems. Most of them lack constructive 
unity, and are disfigured by interminable conversations on "the 
meaning of life." The plays especially are hopelessly formless. 
Toward 1906 Gorky's popularity with the intelligentsia began 
to decline, but i t  increased among the working class, who came 
to regard him as  their literary spokesman. His proletarian novel 
Mother (1907, Eng. trans. 1921, publ. in  U.S.A.) which has been 
turned into a splendid film by the soviet film director Pudovkin, 
is not, however, by itself a work of great value. Gorky's third 
period begins with the publication in 1913 of Childhood (Eng. 
trans. 1915), the first part of an autobiographical trilogy, of 
which the other parts are In  the World ( V  Lyudyakh, 191 5, Eng. 
trans. 1917) and My Universities (1923, Eng. trans. Reminis- 
cences of my Youth, 1924). Together with a volume of Recollec- 
tions (it includes the famous Recollections of Tolstoy, Eng. trans. 
1920, a document of quite exceptional value), and Fragments 
from my Dzary (1924, Eng. trans. 1924) these works are the best 
Gorky has written. The penetrating and plastic realism with which 
he presents a vast gallery of Russian characters is unrivalled. 
After 1926 Gorky turned to fiction dealing with social problems: 
The Artamonov's Business (trans. Decadence, 1927); The By- 
stander (trans., B. G. Guerney, 1930). (D. S. M.) 

GORKY, region, U.S.S.R. : see NIZHEGOROD. 
GORKY, U.S.S.R. : see NIJNI-NOVGOROD. 
G~RLITZ,  a town in the Prussian province of Silesia, Ger- 

many, on the Neisse, 62 mi. E. from Dresden on the railway to 
Breslau, and a t  the junction of lines to Berlin, Zittau and Halle. 
Pop. (1939) 93,669. Gorlitz is an ancient village which, as 
Drebenau, received civic rights a t  the beginning of the 12th cen- 
tury. After a fire in 1131, it  was rebuilt and called Zgorzelice. 
About the end of the 12th century i t  was strongly fortified, and 
for a short time it was the capital of a duchy of Gorlitz. I t  also 
suffered considerably in the Thirty Years' War and the Seven 
Years' War. In  1815 the town, with the greater part of Upper 
Lusatia, came into the possession of Prussia. Gorlitz is wealthy, 
owing to the extensive municipal forests of 70,000 acres. The 
fine Gothic church of St. Peter and St. Paul dates from the 
15th cgntury; the Frauen Kirche (end 15th cent.) possesses a fine 





becoming Q.C. in 1875. H e  sat in parliament for Cambridge from Aqnerican Biography, 2nd ser., vol. v (184;) ; L. G. Janes (1896), 
1865 to 1868. After the Conservative defeat of that year he and Adelos Gorton (1907). 
was entrusted by Disraeli with the reorganization of the party GORTYNA or GORTYN, an important ancient city of Crete 
machinery, and in five years of hard work he paved the way for on the small Lethaeus (Mitropolipotamo) river. I t  was about 
the Conservative success at  the general election of 1874. At a three hours distant from the south coast with which it communi- 
bye-election in 1875 he re-entered parliament as member for cated by means of two harbours, LIetallum and Lebena. Kear 
Chatham, which he continued to represent until 1892. He joined the t o m  was the spring, overhung by an evergreen plane tree, 
Henry Drummond-JVolff, Randolph Churchill and Arthur Balfour which in popular belief marked the scene of the amours of Zeus 
in the "Fourth Party," and he became solicitor-general in the and Europa. 
administration of 1885-86 and was knighted. On the formation Gortyna was, next to Cnossus, the largest and most powerful 
of the second Salisbury administration (1886) he became under- city of Crete, but neither played a conspicuous part in the history 
secretary for India and in 1891 financial secretary to  the Treasury. of Greece. Under the Romans Gortyna became the metropolis 
At the general election of 1892 he became member for Cam- of the island. 
bridge university. H e  was deputy chairman of committees in the Extensive ruins remained in existence at the village of Hagii 
House of Commons from 1888 to 1891, and on the formation of Deka, including the great inscription containing many of the 
the third Salisbury administration in 1895 he became vice-presi- ancient laws. The ruinous church of St. Titus dates from about 
dent of the committee of the council on education (until 1902). the 4th century. 
Sir John Gorst adhered to the principles of Tory democracy which See also CRETE, and for a fuII account of the laws see GREEK LAW. 
he had advocated in the days of the fourth party, and took an (J. L. MY.) 
active interest in the houslng of the poor, the education and care GORTZ, GEORG HEINRICH VON, BARON VON SCHLITZ 

of their children, and in social questions generally, both in par- (1668-1719), Swedish statesman, entered the Holstein-Gottorp 
liament and in the press. But he was always "independentw in service, and after the death of the duchess Hedwig Sophia. Charles 
his political action. He objected to Chamberlain's proposals for XII.'s sister, became influential during the minority of her son, 
tariff reform, and lost his seat a t  Cambridge at the general election Duke Charles Frederick. His earlier policy aimed at strengthen- 
of 1906 to a tariff reformer. He then withdrew from the vice- ing Holstein-Gottorp at the expense of Denmark. With this 
chancellorship of the Prlmrose League, of which he had been object, during Charles x I I . ' s  stay at Altranstadt (1706-07), he 
one of the founders, on the ground that it no longer represented tried to divert the king's attention to the Holstein question, and 
the policy of Lord Beaconsfieid. In  1910 he contested Preston six years later, when the Swedish commander, Magnus Stenbock, 
as a Liberal, but failed to  secure election. H e  died in London crossed the Elbe, Gortz surrendered the fortress of Tonning to the 
on April 4, 1916. Swedes. 

His elder son, SIR J. ELDON GORST (1861-I~II), was financial He next attempted to undermine the grand alliance against 
adviser to the Egyptian government from 1898 to 1904, when he Sn-eden by negotiating with Russia, Prussia and Saxony for the 
became assistant under-secretary of state for foreign affairs. In  purpose of isolating Denmark, or even of turning .the arms of 
1907 he succeeded Lord Cromer as British agent and consul- the allies against it. The plan foundered on the refusal'of Charles 
general in Egypt. H e  died a t  Castle Combe, Wiltshire, on July XI1 to save the rest of his German domains by ceding Stettin 
12, 1911. to Prussia. 

An account of Sir John Gorst's connection with Lord Randolph Another simultaneous plan of procuring the Swedish crown 
Churchill will be found in the Fourth Party (1906), by his for Duke Charles Frederick failed. Gortz first suggested the 
younger son, Harold E. Gorst. marriage between the duke of Holstein and the tsarevna Anne of 

GORTER, HERMAN ( 1 8 6 4 - I ~ z I ~ ) ,  Dutch poet, was born Russia. 
on Nov. 26, 1864, a t  Wormerveer. H e  taught for some time in On the arrival of Charles XII .  from Turkey at  Stralsund, 
the gymnasium at  Amersfoort, and then settled a t  Bussum. His Gortz was the first to  visit him, and emerged from his presence 
strong impressionistic tendencies colour his three chief publica- virtually chief minister. Gortz owed his extraordinary influence 
tions-Mei, een Gedjchte (1893), D e  School der Poezie (1897) to the fact that he was the only one of Charles's advisers who 
and Pan, een '  Gedichte (1912). His translation of Spinoza's believed, or pretended to believe, that Sweden was still far from 
Ethics appeared in 1895. exhaustion, or at any rate had a sufficient reserve of power to give 

See Hauser, Die niedertandische Lyrik von 1875-1900 (1901). support to an energetic diplomacy. Ostensibly, Gortz was only 

GORTON, SAMUEL (1 j92-1677), fighter for re- the Holstein minister a t  Charles's court, in reality he was every- 
ligious and civil liberty, was born in G ~ ~ ~ ~ ~ ,  ~ ~ ~ l ~ ~ d ,  in I j9z. thing in Sweden except a Swedish subject-finance minister, pleni- 
For a time a clothier in London, he sailed for Boston, Mass., "to potentiary to foreign Powers, factotum, and responsible to the 
enjoy liberty of  conscience.^ ~ ~ i l i ~ ~  to find it there and being in- king alone, though he had not a line of instructions. His chief 
volved in religious, political and property disputes a t  Plymouth, financial expedient was to debase, or rather ruin, the currency 
Aquidneck, Providence and Shawomet successively, he went to by issuing copper t ~ k e n s  redeemable in better times; but it was 
England, where he published in 1646 Simplicities Defence against fault of his that Charles XII . ,  during his absence, flung upon 
Seven Headed Policie (reprinted in the R. I. Hist. Soc. Collections, the market an of this copper money 
vol. i i) ,  giving an account of his grievances against the Massa- Gortz to deal with. By the end of I 7 18 the hatred of the Swedes 
chusetts government. towards him was so intense and universal that they blamed him for 

He returned to Shawomet in 1648 with a letter from the earl tyranny as as for his Own. 

of )varwick; after whom he renamed the settlement, and lived Gortz hoped to conclude peace with at  least some of Sweden's 
there in peace and honour until his death on or before Dee. Io,  ~~Umerous enemies before the crash came and then, by means 
1 6 7 ~  He left several religious treatises, both in print and manu- of fresh combinations, to restore Sweden to her rank as a great 
script, some of them surprisingly modern in concept in spite of Power. In  Pursuance of his "system," Gortz displayed a genius for 
their quaint phraseology. diplomacy which would have done honour to a Metternich or a 

Estimates of him have shifted from his contemporaries' denun- Talleyrand. He desired peace with Russia first of all, and at the 
ciations as most prodigious minter of exorbitant and congress of Aland even obtained relatively favourable terms, only 
"a man ll~hose spirit Xyas stark drunk Tl*ith blasphemies and inso- to have them rejected by his obstinately optimistic master. 

lences," to his later biographers' tributes as forgotten founder Simultaneously, GGrtz was negotiating with Cardinal Alberoni and 
of our liberties," (<the premature john the ~~~~i~~ of xew ~ ~ ~ l ~ ~ d  with the whigs in England. On the sudden death of Charles 
Transcendentalism." XII .  the whole fury of the Swedish nation fell upon Gijrtz. After 

~ d ~ ~ ~ d  &Tinslow's attack on Gorton, gypocrisie unmasked (1646), a trial before a special commission which was a parody of justice 
was issued by the Club for Colonial Reprints (Providence, 1 ~ 1 6 ) .  -the accused was not permitted to have any legal assistance or 
Among his biographers are J. M. Mackie in J .  Sparks, Library of the use of writing materials-he was condemned to be beheaded, 



and promptly executed. His death was certainly a judicial murder, 
and some historians even regard him as a political martyr. 

See R. N .  Bain, Charles X I I  (1895), Scandinavia, ch. 12 (1905) ; 
B. von Besko\v, Fveilzevre Georg Heinriclz von  Gortz (1868). 

GORZ: see GORIZIA. 
GOSCHEN, GEORGE JOACHIM GOSCHEN, 1 s ~  VIS- 

COCYT (1831-190i j .  British economist and administrator. did use- 
ful work under both Liberal and Conservative governments in the 
last part of the 19th century. The son of IVillian~ Henry Goeschen, 
a London banker of German origin. he ITas born in London on 
.4ug. 10, 1831. He was educated in Saxony. at Rugby and at  Oriel 
college. Oxford. where he TT-as president of the union and took a 
first class in classics in 1853. He  became prominent in the bsnk- 
ing 17-orld early and was made a director of the Bank of England at  
27. His Theory  of the Foreign En-clzanges (1861) \Yas long famous. 
Goschen entered parliament in 1863 as Liberal member for the 
City of London, a seat he held till 1880! when he was elected for 
Ripon. He made his mark at once in the house of commons. be- 
came a junior minister in Kov. 1865 and sat in the cabinet as chan- 
cellor of the duchy of Lancaster for the first half of 1866. I n  
Gladstone's great cabinet of 1868 Goschen was at first president of 
the poor law board. \?-here he projected useful reforms, and then, 
from March 1871 to Feb. 1874, first lord of the admiralty. He and 
the French negotiated (1876) \ ~ i t h  the khedive in Cairo the decree 
that established the dual Anglo-French control of Egyptian bonds. 

Goschen stoutly opposed Disraeli's policy in the eastern crisis 
in 1876-78. He  did not join Gladstone's government in 1880 be- 
cause he disapproved of the impending extension of the franchise. 
but he did accept the post of special ambassador to Constantinople 
and helped to settle various Balkan frontier questions in 1880-81. 
He  refused Gladstone's successive offers of the viceroyalty of 
India. a secretaryship of state or the speakership. He found him- 
self more and more at variance with extreme Liberals, and carried 
East Edinburgh in 1885 against a radical. When Gladstone de- 
clared for Irish Home Rule. Goschen opposed him vigorously. But 
he lost his Edinburgh seat in the election of July 1886 and only 
returned to the house of commons in Feb. 1887 for St. George's, 
Hanover square. When Lord Randolph Churchill resigned in Dec. 
1886. Goschen took his place as chancellor of the exchequer ("I 
forgot Goschen." said Churchill) and operated a successful con- 
version of the national debt in 1888. He was in opposition from 
1892 to 1895. and returned to the admiralty as first lord in Salis- 
bury's coalition cabinet (1895-1902) \There he supervised large 
expansions of the fleet. He retired x~ i th  a viscountcy in 1900. but 
kept up an interest in politics and economics: he was one of the. 
weightiest free-trade Unionists in the tariff controversy of 1903-06. 
H e  became chancellor of Oxford university in 1903. He  died at 
his home in Sussex on Feb. 7! 1907. 

One of his brothers, SIR (WILLIAII) EDWARD GOSCHEN (1847- 
1924), was British ambassador in Berlin on the outbreak of war 
in 1914. His elder son, GEORGE JOACHIX (1866-1952), \rho suc- 
ceeded him as 2nd viscount; was Conservative member of parlia- 
ment for East Grinstead from 1895 to 1906 and governor of 
Madras. 1924-29. 

See A. R. D.  Elliot, Li fe  of Lord Goschen, 2 vol. (1911). 
(M. R. D. F.) 

GOSFORTH, an urban district of Sorthumberland, Eng.. 
adjoins Nexcastle upon Tyne on its northern side. Pop (1961) 
27,072. The Great North road approximately halves the district 
and provides its main shopping street. Gosforth is a modern and 
almost entirely residential town for industrial and commercial 
Tyneside. St. Nicholas parish church was rebuilt on the present 
site in 1799. I n  the district. wholly or partly. are tmo golf 
courses, three rugby football fields and one cricket field. The 
Woolsington airport is about 4 mi. to the northwest. Gosforth 
house, built by James Paine in li55-64, mas restored in 1921 
after being burned by suffragettes in 1914. I t  lies behind the 
Nelrcastle race course. (C. S. PE.) 

GOSHAWK, i.e., goose hawk (Accipiter gentilis), the largest 
short-winged hawk used in falconry. The genus Accipitev may be 
distinguished from Falco by the smooth edges of its beak. its short 
wings and its long legs and toes. The sexes differ greatly in 

size. 
The goshawk feeds on small mammals. especially squirrels, and 

birds of all kinds, including game birds and domestic pigeons and 
poultry. I t  ranges across central and northern parts of Europe 
and Asia. south to Corsica. Sardinia Albania and northwest Iran, 
a dozen races being recognized: the eastern goshank ( A .  g. 
at~icupil lzis) ,  from northmestern Alaska to Michigan and Maine, 
south in the mountains to Pennsylvania, and the western goshank 
( A .  g striatz~lzis). froni Alaska to California and Kew Mexico, 
are well knovn in America. About 20 other species are found 
throughout Africa, southern Asia, the Malays and nearby islands 
and Australia. 

GOSHEN, an Old Testament place name of unknown meaning. 
1. The region in Egypt in which Jacob and his sons were settled 

as shepherds (Gen. xlv, 10; xlvii, 1, etc ) ,  praised as "the best 
of the land ' (Gen. xlvii. 6) .  called also. anachronistically, "the 
land of Rameses" (Gen xlvii, 11). I t  was spared by the 
plagues (Ex. viii. 22, in Hebrew text verse 18 ;  ix. 26). Appar- 
ently Goshen Jras situated on the eastern edge of the S i le  delta, 
close to the desert. but. since no certain mention of Goshen 
(Gesem in the Septuagint) has been found in the Egyptian docu- 
ments. the exact location is disputed, as is its extent (Judith i, 
9, 10 being hyperbolic). 

2 One of the districts of southern Palestine conquered by 
Joshua (Josh. x, 41: xi. 16),  probably so called after its main 
tonn Goshen (Gosom in the Septuagint), not yet identified, but 
according to its position in the list of Josh xv. 51 to be found 
southaest of Hebron. (L. H .  GR.) 

GOSLAR, a toun in Lower Saxony. Federal Republic of Ger- 
many, on the Gose. a t  the north foot of the Harz. 24 mi. S.E. of 
Hildesheim and 31 mi. S.S.W. of Brunswick. Pop (1950) 40.689; 
(1959 est ) 40.666. 

Goslar, probably founded under Henry the Fowler (920). be- 
came important under Otto the Great nhen minerals mere dis- 
covered there. I t  n a s  often the meeting place of Gerinan diets 
and about 1350 it joined the Hanseatic league. I n  the middle of 
the 14th century the famous Goslar statutes, a code of lans ,  
adopted by many other towns, was published. Fires in 1632, 1728 
and 1780 damaged the town's prosperity. I n  1802 Goslar came 
into the possession of Prussia, in 180; it was joined to Westphalia 
and in 1866 it was, along x i th  Hanover, reunited n i t h  Prussia. 

Goslar is surrounded by ~x~alls. Among the noteworthy build- 
ings are the "Zminger," a tower with nalls 23 f t ,  thick. and the 
market church, in Romanesque style, restored after its partial de- 
struction by fire in 1844, containing a library in which are some 
of Luther's manuscripts. The old town hall (Rathaus) has inter- 
esting antiquities and the Kaiserhaus is the oldest secular building 
in Germany, built by the emperor Henry I11 before 1050. A small 
chapel is all that remained after 1820 of the cathedral of St. Simon 
and St Jude founded by Henry I11 about 1040; it contains an 
old altar supposed to be that of the idol Krodo \\hich formerly 
stood on the Burgberg near Neustadt-Harzburg. The church of 
the former Benedictine monastery of St. Mary, or Neuwerk, is 
Romanesque of the 12th century The house of the bakers' guild 
is a hotel. Other buildings include the birthplace of Marshal 
Saxe; a natural science museum. containing a collection of Harz 
minerals; and a museum of antiquities. Sulfur, copper, silver and 
other mines are important. The t o m ,  long noted for beer, pos- 
sesses small manufactures and trades in fruit. 

GOSLICKI, WAWRZYNIEC (1 533?-1607), Polish bishop, 
better known under his Latinized name of Laurentius Grimalius 
Goslicius, nas  born about 1533. After having studied a t  Cracow 
and Padua, he entered the church, and was successively appointed 
bishop of Kaininietz and of Posen. I t  mas chiefly through 
Goslicki's influence that the Jesuits were prevented from estab- 
lishing their schools a t  Cracow. He  died on Oct. 31, 1607. 

Goslicki's principal work is D e  o p t i ~ n o  senatore, etc. (1568). 
Two English translations were published respectively under the 
titles A Cont~no?zwealth of Good Counsaile, etc. (1607), and T h e  
Accomplislzed Senator, translated into English by IVilliam Oldis- 
m orth (1 733). 

GOSNOLD, BARTHOLOMEW (d. 1607), English navi- 
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gator. I n  1602, in command of the "Concord." chartered by 
Sir \Valter Raleigh and others, he crossed the Atlantic. coasted 
from \\,hat is now Maine to Martha's Vineyard, landing at and 
naming Cape Cod and Elizabeth Island (now Cuttyhunk) and 
giving the name Martha's Vineyard to the island no\%, called No 
Man's Land, and returned to England with a cargo of furs, 
sassafras and other cominodities obtained in trade with the 
Indians about Buzzard's bay. I n  London he actively promoted the 
colonization of the regions he had visited and, by arousing the 
interest of Sir Ferdinand0 Gorges and other influential persons, 
contributed toward securing the grants of the charters to the Lon- 
don and Plymouth companies in 1606. I n  1606-07 he was associ- 
ated ~ v i t h  Christopher Newport in command of the three vessels 
by which the first Jamestown colonists were carried to Virginia. 
As a member of the council he took an active share in the affairs 
of the colony, seconding the efforts of John Smith to introduce 
order, industry and system in the colony. I l e  died from swamp 
fever on .hug. 2 2 ,  1607. 

See T h e  W o r k s  o f  John  Snzith, Arber's edition (1884); and J.  M. 
Brereton, Brief and True Relation of the North Part of Virginia 
(reprinted by B.  F. Stevens, 1901). an account of Gosnold's voyage of 
1602. 

GOSPELS, derived from the Anglo-Saxon godspell, "good 
tidings," which translates the Latin ezangelium (from Greek 
euaggelion) I t  is commonly assumed that the term gospel de- 
notes primarily a written account of Jesus' life. In  fact. homever. 
as the German poet-philosopher Johann Gottfried Herder re- 
marked. Christianity did not start with the writing of gospels but 
with preaching, and Peter's first sermon at  Pentecost was already 
the complete Christian gospel. Indeed. the word was used by the 
early Christian church in a quite distinct sense long before any 
written account of Jesus' life existed. 

Ear l i es t  Chr i s t i an  Use of t h e  Word.--It is quite certain that 
the term "evangel" (as \yell as the verb "to evangelize") was first 
employed in the Greek-speaking church rather than by Jesus and 
the Aramaic-speaking Christians of Palestine. I n  the Greek world, 
this term was ~videly used for "news" or "message" of any kind- 
profane or sacred, political or private. A pre-Christian occur- 
rence of the word in connection with the emperor cult is found 
in the Priene inscription in praise of Augustus (9 B.c.) : "The 
birthday of the God was the beginning of the evangels due to him." 
In the Greek version of the Old Testament, the Septuagint, the 
noun is used three times, tnice meaning "reward for good news." 
The  verb occurs more frequently, but neither it nor its Hebrew 
equivalent is used in a technical sense. Only in a few passages 
(mainly from Deutero-Isaiah) does the ~vord seem to have a special 
religious meaning, but the influence of these on the early Chris- 
tian use of the word cannot be proved. Thus it seems to have 
been a profane word adopted by the Christians to denote the act 
of proclaiming the message as well as the message itself. 

S o  emphasis can be placed on the etymological meaning "good" 
news. I n  certain New Testament passages (Luke iii, 18; Acts xiv, 
15 ;  Rev. x. 7 and xiv. 6) it does not mean good news at  all but 
simply nens, and it is elsewhere used as synonymous with other 
~vords denoting preaching, proclamation and word. I t  was used 
for  the oral preaching of the early Christian missionaries (not for 
written documents), and this meaning continued in use through 
the 2nd century A.D. Already in the Pauline Epistles (excluding 
the Pastorals). the term gospel is used frequently (56 times), 
often in a technical Christian sense. without reference to any con- 
tent. \17hether or not this is an originally Pauline contribution 
(the noun and verb never occur in this sense in the Johannine 
literature, James. Jude or I1 Peter),  i t  is certainly an inner Chris- 
tian development, without any pagan or Jewish antecedents. The 
consciousness that there was only one saving message, the gospel, 
is uniquely Christian. 

Gospel as  a N a m e  f o r  Writings.-Paul also provides the first 
indication of how the term gospel developed into the designation 
for a written document. I Cor. xv, 1 ff, and Rom. i, 1 ff. speak 
of the gospel as an orally transmitted formula which describes the 
Christ-event, Jesus' death and resurrection. A more developed 
creedal formula is called gospel by Ignatius of Antioch (early 2nd 

century A.D.). Since our Gospels basically are expanded creedal 
formulations, gradually extended backward to include the narra- 
tives of Jesus' life, it is easy to see ~ v h y  such written accounts later 
were called Gospels. I n  the Gospel of Mark, however-apparently 
the first of these ar i t ten accounts-the "gospel" is not yet identi- 
fied with the written book but denotes the history of that revela- 
tion which is identical with Jesus' life, death and resurrection. 

Nevertheless. Mark's work is the potential beginning of a new 
use of the term, by which not only the oral preaching of the 
Christ-event but also its written account could be called gospel. 
Such use mas transferred to other writings, Matthew and Luke. 
which include the "remembered words of the Lord," as originally 
distinct from the oral gospel (cf. I Clem. xiii. 1-2; Acts xx, 3 j ) ,  
within the Marcan framework. The earliest witness to this new 
use of the term is the heretic Marcion (early 2nd century A.D.), 
who described Luke's Gospel as "the Gospel" in contradistinction 
to "the Apostolicon" (a collection of Pauline epistles). A few 
years later Justin Martyr speaks of the "Memoirs of the Apostles" 
-a term derived from the "remembrance of the words of the 
Lordn-and in a few instances adds "which are called gospels." 
This is the first witness to the use of the plural. Since then the 
word gospel has come to be used for a great number of other un- 
related accounts of Jesus' life and collections of his words. such 
as John's Gospel and numerous noncanonical writings. 

The present article deals only with the four Gospels received 
by the church in general. and mith the history of the tradition 
which led to their composition. For further information see 
BIBLE: Canon of the Yew Testament; MATTHEW. GOSPEL ACCORD- 
IKG TO SAINT; M ARK,  GOSPEL ,~CCORDING TO s . 4 1 ~ ~ ;  LCKE, GOSPEL 

ACCORDING TO SAIKT; and JOHN. GOSPEL OF SAINT. 
F o r m a t i o n  of t h e  Gospel Tradition.- Between Jesus' cruci- 

fixion and the first composition of a written gospel a t  least one 
generation elapsed. Older criticism tried to bridge this gap either 
by reference to the oral testimony of disciples and eyewitnesses, 
who were said to have m-ritten at  least one or two of the Gospels 
(Matthew and John); or by the hypothetical reconstruction of 
primitive written sources of the canonical Gospels. Later New 
Testament criticism has attempted to discover the tradition behind 
the written accounts. So-called form criticism (M. Dibelius. R. 
Bultmann. V. Taylor, F. C. Grant and others) has opened up the 
possibility of reconstructing the history of the material incorpo- 
rated in the Gospels. This is a history of transmitted oral tradi- 
tions, ~vhich were primarily small. independent units (such as single 
stories or short sayings). and not of extended accounts. oral or 
written. By isolating these small units or forms, determining their 
original "life situation," evaluating the motives of alterations and 
recognizing editorial techniques used when such tradition became 
written gospel, it is possible to describe the preliterary history 
of the gospel formation. 

The earliest church conceived of Jesus' words and works not as 
biography or objective history. From the very beginning the "life 
situation" of all the tradition about Jesus was the preaching and 
teaching of the church, in the course of which the transmitted 
stories and sayings served as a guide for the new life of the Chris- 
tian people. The need of instructing new believers and of de- 
fending the faith, the expression of church life in worship and 
liturgy and the development of theology as a matter concerned 
mith the saving event in the man Jesus of Nazareth were moving 
factors in the formation of the tradition. I n  this sense it was the 
church that created the gospel tradition. 

The traditional material incorporated in the Gospels is basically 
of two kinds. each with numerous subclassifications: (1) narra- 
tives, including legends about the person of Jesus (birth legends, 
baptism, passion and resurrection), miracle stories (healings and 
xvonders) and tales (such as the Emmaus road incident) ; and ( 2 )  
sayings-prophetic and apocalyptic, proverbial, legal, ecclesiasti- 
cal, Christological and parable. Often also single sayings were 
transmitted as the central features of little anecdotes, which 
Dibelius calls paradigms. N7ith regard to form, almost all the 
above categories have parallels in Hellenistic oral folklore and 
late Jenish oral traditions. Thus, stories of Greek heroes and 
Hellenistic wondermen provided a pattern for the legends about 
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Jesus, and the form of the sayings is clearly patterned after Old and Luke; (2) Matthew and Luke in particular instances preferred 
Testament prophecy, Jewish apocalyptic and nisdom speculation a parallel tradition rather than Mark's wording; (3) possibly the 
and rabbinic la\v. A peculiarly Christian "form" is found only in present Mark is slightly different from the recension used by Mat- 
the narratives centred around the passion of Jesus and in the say- thex and Luke. 
ings about the theological significance of Jesus as "the one nho has The follo~~.ing sections in Mark are represented in both Matthew 
come." Just as this unique form is integral to the core of the and Luke according to the Marcan sequence. although Matthew 
gospel proclamation, so the literary form "gospel" is unique to and Luke often insert other material into this framework: Mark i, 
Christianity. without ~recedent  or parallel. To compare the Gos- 1-15. 39; ii, 1-iii. 12; iv, 1-12; vi, 14-16, 30-44; viii, 29-ix, 8, 
pels with the Greek writing of history or biography ~ o u l d  pre- 14-37; x. 13-30, 32-34. 46-52; xi, 1-11, 15-19. 27-33; xii. 1-27, 
cisely miss their uniqueness. nhich i6 rooted in the fact that here 35-40; xiii. 1-20. 24-32; xiv-xv (almost completely) Many 
the church preached the coming of the divine in a particular his- Marcan passages not contained in this list are entirely misslng in 
torical person-Jesus Christ. Luke but are still to be found in Matthew, often in the Marcan 

The "Synoptic Problem."--The first three Gospels, Matthew, order; thus. Matt  xiv, 1-xxviii, 10 completely f o l l o ~ ~ s  Mark's 
Mark and Luke, are known as Synoptic Gospels because they have order (h/Iark vi, 14-xvi, 8) throughout r~i thout  any changes of 
such an agreement in structure, content and pa or ding that they can position. On the other hand the first part of hlark (i, 40-iii, 12 
easily be arranged in parallel columns so as to provide a synoptic and iv. 1-v. 23) is almost entirely taken over in Luke (v,  12-vi, 19 
view of their content (from Gr. synopsis; syn, "along mith.'' opsis, and viii, 4-56), mhereas Matthew often deviates here. These 
"vie~v"). By such an arrangement. the question of the kind of findings cannot be explained except on the supposition that the 
literary relationship that exists among these three Gospels is neces- Greek Gospel of Mark mas the direct source for M a ~ t h e w  and 
sarily forced upon the observer. This question, called the Synoptic Luke. 
problem, has been elaborately studied in modern times. I t  must be emphasized that since Matthew and Luke used the 

The traditional solution explains the striking similarities on Greek Mark. they cannot be considered as translations from .4ra- 
the basis of the priority of Matthew or of a supposed primitive maic prototypes, though, of course, non-Marcan materials in Mat- 
Matthew in a Semitic language; this is sometimes identified with thew and Luke may well have a more direct Semitic background. 
the so-called Gospel According to the Hebrews (see APOCRYPHA, Q-The postulation of a second common source of Matthew 
NEW TESTAMENT). Mark is consequently seen as dependent on and Luke, the "Saying-Source," conventionally designated Q (from 
Matthew Luke on both Matthew and Mark (and John on all three German Qz~elle,  "source") constitutes a more complicated prob- 
Synoptic Gospels). This view remains the prevailing Roman lem The sayings found in both Matthew and Luke but absent 
Catholic explanation, even if elaborately modified. from Mark are the chief reason for this postulation. Many of 

Theologians of the rationalistic period TTere the first to chal- these saying parallels shox~ a great verbatim agreement; moreover, 
lenge this long-accepted hypothesis. (1) J. J Griesba'ch (in 1774- they are sometimes given in the same sequence, though usually this 
75) held that Mark used not only Alatthen- but also Luke (hypoth- is not true on a large scale. Furthermore a number of sayings are 
esis of usage). (2) G. E Lessing (in l7 i6  and 1778) and J G. "doublets": i e., they are given twice in Matthew or Luke or both, 
Eichhorn (in 1794) argued that all three Synoptics utilize a lost once in a setting from the Marcan context and a second time ac- 
Aramaic gospel (primitive Gospel hypothesis). (3) J G. Herder cording to Q. Examples of such doublets are: (1)  Matt  xiii, 12 
(in 1796-97) and J C L Gieseler (in 1818) thought this primitive (=Luke  viii, 18) taken from Mark iv, 25; the same saying in 
Gospel was transmitted orally (tradition hypothesis). (4) F. Matt xxv, 29 (=Luke xix, 26) ~ ~ i t h o u t  Marcan parallel (i.e., 
Schleiermacher (in 1832) assumed the existence of small written from Q). (2) Matt.  xvi, 24 ff. (=Luke ix. 23 ff.) taken over 
collections or fragments out of which the Evangelists composed within the Marcan context from Mark viii, 34 ff ; the same say- 
their writings (fragments hypothesis). ings in Matt. x. 38 ff. (=Luke xiv. 27; xvii, 33) from Q 

All these attempted explanations have survived in one form or These and other phenomena seem to justify the hypothesis that 
another, and though all of them certainly contain some truth, Q was one written document available to Matthew and Luke alike. 
most Protestant and some Roman Catholic scholars hold that only But other observations make such a conclusion less certain: within 
one hypothesis explains the Synoptic problem satisfactorily the the Q material, Matthew and Luke show less agreement than they 
so-called two-source hypothesis. The evidence given by K. Lach- do in their reproduction of Mark Especially the sequence and 
mann (in 1835), that Mark as the earliest Gospel must have been order of the Q material lacks consistency. For this reason at- 
the source for both Matthen and Luke, xas  supplemented by the tempts to reconstruct Q, though numerous. have remained entirely 
philosopher C. H Weisse (1838). \%ha suggested a second source speculative, at least as far as the original order of sayings in Q is 
besides Rlark which Matthew and Luke also used. Through the concerned. In  addition, the extent of the Q-recension used by 
work of H. J Holtzmann (1863). B. H.  Streeter (1925) and many Ylatthe~v seems to have been different from that used by Luke. 
others, the two-source hypothesis has taken the folloning form, in Thus. Q certainly was not such a clearly defined written document 
which it is widely accepted among Protestant scholars: as mas Rlark Nevertheless. some statements about Q can be made 

1. Matthew and Luke used the Gospel of Mark, from which they mith relative confidence: (1) it mas available to Matthew and 
drew most of their narrative material as well as the basic outline Luke as a written source; (2) the language was certainly Greek, 
of the life of Jesus. although most of the Q material contains distinct "translation 

2 Matthew and Luke used a second source (Q).  no longer ex- Greek" with a strong Semitic flavour. Often such linguistic pe- 
tant. ~ i h i c h  contained for the most part only sayings. culiarities are found in the Q material of both Matthew and Luke 

3. Matthew and Luke each had one or more other sources for in parallel passages, thus indicating that these Q traditions must 
the material peculiar to their respective Gospels. go back to one and the same translation of an Aramaic original, 

iWark.-The hypothesis may be stated as folloms: Mark, either which might have already existed in a written form. 
in its present form or in a slightly different earlier Greek form, Attempts have been made to refer to this Aramaic Q a statement 
was the first written Gospel and was a source for Matthew and about Matthew made by Papias and quoted in Eusebius: "Matthew 
Luke. compiled the sayings in the Hebrew language. and every man trans- 

Of the 661 verses contained in the authentic text of Mark, more lated them as he was able." Papias himself meant to speak of the 
than 600 are reproduced or represented in Matthem and about 350 Gospel of Matthew but his statement in no way fits our Matthew, 
in Luke. Only 31 verses in Mark are aholly unrepresented in which is not a collection of sayings and vr.hich never existed in an 
either Matthew or Luke. Furthermore. in the material common to original Aramaic form. Possibly Papias mistook a tradition about 
all three Gospels. there is very seldom verbatim agreement of Mat- an Aramaic Q for a staternent about Matthew But even if Papias 
thew and Luke against Mark, although such agreement is common thus ~ i t n e s s e s  to a ~vritten Aramaic Q, it could not have contained 
b e h e e n  Mark and Matthew or Mark and Luke or all three. Where all the present Q material. In many instances Matthew and Luke 
Matthew and Luke agree against Mark, several explanations are do contain parallel sayings that originated from different transla- 
possible: (1) secondary harmonization of the texts of Matthew tions of the same Aramaic saying; on the other hand, a few Q 



sayings are Greek formulations without Semitic background. a "life of Jesus" remains a legitimate task for the historian. 
Thus it may be concluded that Q represents the still flexible but But for understanding of the character of the Gospels it is im- 

a t  least partly written sayings tradition of the Greek-speaking portant to recognize that even such historical data were handed 
church, which rested largely on similar Palestinian collections in down only as they served theological purposes and not for their 
Aramaic. Though Q reflects certain theological tendencies, mainly own sake. This does not suggest that the essence of the Gospels 
those of the first decades of the church in Palestine, it could not is spiritual information or "eternal truth" as opposed to "history." 
be called the work of an "author," and thus is not literature and Rather it is the announcement that revelation has come as the 
certainly not a Gospel. Q may have taken written form before Jesus of history. The Gospels present this historical revelation 
the middle of the 1st century and was translated into Greek prob- in its true meaning; i.e., history in its real, theological dimen- 
ably before A.D. 70. The early Greek church, of course, as well sion. History and theology, historical Jesus and risen Lord, are 
as Paul himself, knew sayings of the Lord.in the Greek language. thus inseparably bound together in one story. See JESUS CHRIST; 
But all attempts to prove a direct use of the Saying-Source Q in see also references under "Gospels" in the Index volume. 
any other apostolic, postapostolic or 2nd-century literature have B I B L I ~ G R A P E Y . - T ~ Z ~ :  Huck and Lietzmann, Synopse der drei ersten 
failed. After Matthew and Luke used it, Q apparently proved to Evangelien, 10th ed. (1950), Eng. trans., Gospel Parallels (1949); E .  D. 
be no longer of any value and quickly disappeared. Burton and E. J. Goodspeed, A Harntony of the Synoptic Gospels 

Other Sources.-The authors of Matthew and Luke also clearly ( G ~ ~ $ r ~ ~ . 2 ~ ~  ~ n g ~ ~ : u , ~ , 9 $ ~ ~ ;  Regi,znings o f  the Gospel Story  (1909) ; 
depend upon other sources for most of the material peculiar to Matthew Black, A n  Aratnaic Approach to the Gospels and Acts, 2nd 
each of them. Most probably this is the case with the material ed. (1954); F. C. Burkitt, T h e  Gospel History and I ts  T~ansiitission, 
in the great L~~~~ digression, or "travel ( ~ ~ k ~  ix 3rd ed. (1911) ; H. Guy, A Critical Introduction to the Gospels (1955) ; 
jl-xviii, 14), for  which a special Tvritten source (containing amon; P. B. W. Stather Hunt, Pri?ilitive Gospel Sources (1951) ; X. LCon- 

Dufour Coizcordance of the Synoptic Gospels (1956); R. H. Lightfoot, 
other traditions the most valuable "great parables") apparently Localit; and Doct~irte in the Gosprls (1938) ; C .  G. Montefiore, T h e  
was available to Luke. The infancy stories of Luke, and of Mat- Synoptic Gospels, 2nd ed. (1927); E. F. Scott, T h e  Purpose o f  the 
thew as well, also go back to special traditions, whether or Gospels (19491, The  Validity o f  the Gospel ~ e c o r d  (1938) ; V .  H. 
oral. ~ i ~ ~ l l ~ ,  the resurrection narrative in Luke is not from Mark Stanton, The Gospels as Historical Doculltents (1903-09) ; D. E. 

Nineham (ed.), Studies in the Gospels, essal-s in memory of R. H. 
but has a tradition of its own. Scholars have tried to reconstruct ~ i ~ h t f ~ ~ t  (19j5) ; R, 0, p. ~ ~ ~ l ~ ~ ,  i=he Gyoundwoyk o f  the Gospels 
a "proto-Lucan Gospel," but none of the suggestions is conclusive, (1946) ; C. C. Torrey, T h e  Four Gospels, 2nd ed. (1947) ; .4. Loisy, 
although the existence of special literary sources available to Luke Les Evangiles Synoptiqz~es (1907) ; K .  L. Schmidt, ~ a n o n i s c h e  und 
cannot be doubted. ~h~ character of the peculiar to apokryphe Evangelien find APostelgeschichten (1944) ; J .  Wellhausen, 

Einleitzotg in die drei ersten Evavtgelien, 2nd ed. (1911). 
Matthew forbids even more the reconstruction of a special proto- synopt ic  problenz: W, E, B ~ ~ , - J ~ ,  jesus and the ~ i ~ ~ t  ~h~~~ ~ ~ ~ p ~ l ~  
Matthew. This material is largely nonliterary, having its origin (1955) ; B. C. Butler, The  Origitzality of S t .  Mat thew:  a Critique o f  
and life situation mainlv in the liturgy and the regulations of the the Two-Docz~vzent Hypothesis (1951) ; F. C. Grant, The  Gospels, 

life, ~ 1 1  to exploit the peculiarities of M ~ ~ -  Their Origin and Their Growth,  2nd ed. (1957) ; J. C. Hawkins, Horae 
Synopticae, 2nd ed. (1909) ; W. L. Knox, T h e  Sources of the Synoptic 

thew and Luke to establish a new hypothesis about the origin of ~~~~~l~ (1933, 1957) ; m. sanday (ed.), o x f o r d  studies in the Synoptic 
and relationship among the Gospels have not shaken the two-source Problem (1911) ; P.  Parker, T h e  Gospel Before ~"dark (1953) ; B. H. 
hypothesis but rather have served to supplement and confirm it. Streeter, The  Four Gospels: a Study o f  Origins, 8th ed. (1953) ; E. 

~h~ ~ ~ ~ ~ t h  ~ ~ ~ ~ ~ l . - ~ h ~  ~~~~~l *kccording to s t .  ~~h~ stands Hirsch, Friihgeschichte des Evangeliums, 2nd ed. (1951); H. J .  Holtz- 
mann Die Synoptischelt Evangelien (1863) ; Synoptische Studien, A.  apart. Developments in higher criticism do not even favour de- Wikel)thauser zurn 70, ~ ~ b ~ ~ t ~ t a ~  dargebracht (1953); P. Wernle, Die 

pendence of John upon the Synoptic Gospels. Nevertheless, this synoptische Frage (1899). 
Gospel is in some ways related to the Synoptic tradition. Its ac- Fornz Criticiswz: M. Dibelius, Fronz Traditiox to Gospel (1934); 
count of Jesus' passion and resurrection is parallel to and evi- B. S. Easton, The  Gospel Before the Gospels (1928) ; F. C. Grant,   he 

Earliest Gospel (1943) ; R. H. Lightfoot, History and I?zterpretation 
dently more ~r imi t ive  than the source used by Mark. I t  employs a i ,  the Gospels (1934) ; E. B.  Redlich, Form Criticisq~z, I ts  Value and 

.written narrative containing signs and miracles of Jesus, which Linfitations, 2nd ed. (1948) ; H. Riesenield, The  Gospel Tradition 
again is very close to the tradition recorded in Mark but at the and Its Beginnings (1957); V. Taylor, T h e  Forrltation o f  the Gospel 
same time shows some rather primitive features. ~h~ Johannine Tradition (1953); R. Bultmann, Die Erforschung der syfloptischen 

Evaugelien, 2nd ed. (1930), Die Geschichte der synoptischen Tradition, 
tradition the goes back the same as the 3i-d ed, (1938) ; K. Grobel, Forllzgeschichte und sylzoptische Qucllen- 
parallel Synoptic accounts and has preserved much valuable infor- apzalyse (193 7) ;  K. L. Schmidt, Der Rahmen der Geschichte Jesu 
mation now lost in. the Svno~tics .  On the other hand. Tohn's (1919). (H. H. KO.) 
Gospel always presents the mhterial with its own peculiarwinter- 
pretation, adding discourses from traditions that have no parallels 
in the Synoptic Gospels, a feature that gives the Fourth Gospel an 
entirely different character. In  appearance it is more theological, 
sometimes called more spiritual, yet John's Gospel was written 
with even more emphasis upon the historicity of the revelation 
than were the Synoptic Gospels. Thus John presents a mature in- 
terpretation of the gospel of revelation in the historic person Jesus 
of Nazareth, as seen consciously from the distance of a third- 
generation Christianity in the last decades of the 1st century. 

Character of t h e  Gospels.-The oral gospel was not preached 
in order to give historical or even biographical information; 
neither did the Gospel literature, as the final fruit of early- 
Christian preaching, come into existence in the interests of history 
in the modern scientific (objective) sense of that word. The 
tradition behind the Gospels was sustained at  every stage for the 
sake of preaching and edification, with apologetic and theological 
motivation. The Gospels and the tradition behind them must be 
described as tendentious and slanted. Nonetheless, there is some 
material of historical value in them. Not only do they attest the 
fact that Jesus was truly a historic person, but also they include 
several historical "blocks" that are not entirely dissolved by theo- 
logical interpretation-the passion narrative, for example, and 
many of the sayings and parables (especially those that show Jesus' 
unique eschatological consciousness). Thus the venture of writing 

GOSPORT, a municipal borough (1922) in the Gosport and 
Fareham parliamentary division of Southampton, Eng., on a penin- 
sula between the west side of Portsmouth harbour and the Solent, 
18 mi. S.E. of Southampton. Pop. (1961) 62,436. Area 9.7 
sq.mi. Gosport, originally part of the manor of Alverst~ke held 
by the bishops of Winchester, prospered during the 16th and 17th 
centuries because of the rising importance of the Royal Kaxy. 
Primarily a victualing station, it flourished during the h'apoleonic 
\17ars. Later it shared in the navy's development of Portsmouth 
harbour, and is now the site of many important naval establish- 
ments. Gosport was one of the main embarkation areas for the 
Allied invasion of France on June 6, 1944. The town suffered 
considerable damage during World War 11, and redevelopment 
schemes were undertaken, chiefly the virtual clearance of parts of 
the old town and their replacement with industrial and residential 
developments respectively. Holy Trinity church contains the or- 
gan, originally belonging to the duke of Chandos, on which Handel 
is said to have played. Industries connected with the sea are well 
established in Gosport, particularly shipbuilding and sailmaking. 
The other principal industries include the making of wallpaper and 
paint, radios and radar, tools, air components, pens, clothing and 
general and light engineering. 

GOSS, SIR JOHN (1800-1880). English composer, was born 
at Fareham on Dec. 27, 1800. His church music includes the 
anthems "0 Taste and See," "0 Saviour of the World," and others; 



GOSSAERT- 
and in the history of the glee he has also an honoured place. He 
died in London on May 10, 1880. 

GOSSAERT, JAN: see MABUSE, JAN. 
GOSSE, SIR EDMUND (1849-1925). English man of let- 

ters, eminent for his valuable work in bringing foreign literature 
home to English readers, was born in London, Sept. 21, 1849. son 
of the religious zoologist P. H .  Gosse. His early life. recounted 
in the best and most enduring of his many books. Father and Son  
( 1 9 0 i ) .  follo~ved a pattern common in his generation: a love-hate 
relationship with a puritan father, followed by escape into the 
exhilarating .ci,orld of belles-lettres. Gosse, however, never became 
an aesthete or a bohemian; he kept to decorous beaten tracks: the 
British museum: the board of trade (where he was "translator" for 
nearly 30 years) and the house of lords (librarian: 1904-14). 

Gosse was a prolific versifier, translator, literary historian, critic 
and journalist, and in his own time he was very influential. He 
had the misfortune, however. to be working just before the mod- 
ern revolution in standards of scholarship and criticism. so that 
much of his output now appears amateurish. Moreover, most of 
his best books, such as his translations of Ibsen (Hedda Gabler, 
1891 ; with I\:. Archer, T h e  il.cmster-Builder, 1893), his literary 
lives and editions ie.g., Tlzon~as Gray ,  1884; Donne, 1899; Sir T .  
Rrowne, 1905), his literary histories (18th  Century Literature, 
1889; Modern English Literature, 1897) and his critical essays 
(e.g., Critical Ki t -Kats ,  1896; French Profiles, 1905). though writ- 
ten with charm and gusto. have been outclassed by subsequent 
work in these fields. Yevertheless he deserves credit as a pioneer, 
particularly in the study of Scandinavian and French literature, 
and English literature of the 17th and 18th centuries. And his evi- 
dent relish for literature, as a thing to be savoured and enjoyed, is 
something that modern critics too often lack. In Father and Son 
all Gosse's finest gifts-grace, irony, wit and tolerance-combine 
to form a minor classic of autobiography. Gosse was knighted in 
1925 and died in London, May 16, 1928. (B. WY.) 

GOSSE, PHILIP HENRY (1810-1888), British naturalist 
and popularizer of zoological subjects, was born at Worcester on 
April 6,  1810. In  1827 he became a clerk in a seal-fishery office at  
Carbonear, Nfd., where he beguiled the tedium of his life by 
investigations into natural history. After an unsuccessful inter- 
lude of farming in Canada he traveled in the United States, taught 
for some time in Alabama and returned to England in 1839. 

A visit to Jamaica in 1844 led to accounts of the birds of that 
island and to his A Naturalist's Sojourn  i n  Jamaica (1851). For 
the rest of his life he devoted himself to the description of the 
animal life, mainly the invertebrates, of the British seas and fresh 
waters. The nature of the numerous successive popular or semi- 
popular volumes is shown by specimen titles, such as A Naturalist's 
Rambles on  the Devonshire Coast (1853) ; Evenings at the ~Micro- 
scope ( 1 8 5 ~ ) ;  and A Year  a t  the Shore (1865). His books were 
illustrated with his own meticulously drawn and coloured figures. 
Technical accounts of the British sea anemones and corals, and a 
larger work on the minute rotifers (with C. T .  Hudson) retain use- 
fulness for reference. 

Gosse's membership in the Plymouth Brethren involved him in 
the complete rejection of all ideas of evolution. Two years before 
the appearance of O n  the  Origilz of Species he expressed the non- 
evolutionpry position in a unique book, Omphalos (1857). Gosse 
was elected fellow of the Royal society in 1856. He died at St. 
hlarychurch. Devon, on Aug. 23, 1888. 

See Peter Stageman et al., Bibliography of the First Editions of Philip 
Henry Gosse, F. R. S.  (1955). (K. P. 8.) 

GOSSEC, FRANCOIS JOSEPH ( I  734-1829). French 
musical composer, son of a small farmer, was born at  the village 
of Vergnies, in Belgian Hainaut, and became a choirboy at  Ant- 
werp. H e  went to Paris in 1751 and was introduced by Rameau 
to La Popelinikre, a wealthy amateur who made him conductor 
of his private hand. His first symphony was performed in 1754, 
and as conductor to the prince de CondC's orchestra he produced 
several operas and some 30 symphonies. Gossec gave enormous 
stimulus to the development of orchestral and chamber music in 
France. 

Gossec died at Passy on Feb. 16, 1829. 

GOSSON, STEPHEN (1554-1624). English writer, notable 
for his attacks on the theatre, was baptized.at Canterbury. Kent, 
on April I;. 1554. Educated at  Corpus Christi college. Oxford, 
he became a playwright and actor but later attacked the stage, 
poetry, music and other pastimes in T h e  Schoole of Abuse  ( I  579), 
probably commissioned by the city authorities. In  Tlze 
Ephemerides of Phialo (1579). an imitation of John Lyly's 
Euphues,  Gosson parried the first retaliations of the players, men- 
tioning in the appended Apologie of the SchooZe of Abuse that 
they had "got one in London to write certaine Hofzest  excuses." 
This spokesman for the players was Thomas Lodge. Playes con- 
futed in fiae Actions (1582) closed Gossun's career as a contro- 
versialist. Between 15 79 and 1583 he was a tutor. I n  April 1584 
he entered the English college at  Rome but later took Anglican 
orders. His preferment was rapid and in 1600 he was appointed 
rector of St. Botolph's. Bishopsgate, London, where he died on 
Feb. 13, 1624. A sermon, a few early occasional poems and the 
titles of three plays complete his acknowledged work. According 
to Francis Meres, he also wrote pastoral poetry. The theatre 
controversy sheds more light on the academic training of the 
disputants than on the drama. Its literary interest is slight except 
insofar as Gosson's dedication of T h e  Schoole of Abuse to Sir 
Philip Sidney, for which he was "scorned," may have prompted 
Sidney to write his Defence of Poesie (1595). 

BIBLIOGRAPHY.-W. Ringler, Stephen Gosson (1942) ; A. K. MC- 
Ilwraith in Times Literary Sz~pplentent (Sept. 20, 1947). (AE. WR.) 

G ~ T A ,  a river of Sweden, draining Lake Vener. The name 
is also applied to the canal which leads from Goteborg to Stock- 
holm The river flows out of the southern extremity of the lake 
almost due south to the Cattegat, which it enters by two arms 
enclosing the island of Hisingen, the eastern forming the harbour 
of the port of Goteborg. The Gota river is 58 mi. long and is 
navigable for large vessels, a series of locks surmounting the falls 
of Trollhattan (9.v.). Passing the wooded Halleberg and Hun- 
neberg Lake Vener is reached. From Sjotorp, midway on the 
eastern shore, the western Gota canal leads southeast to Karls- 
borg. Locks raise it  from the Vener level (144 ft.) to 300 ft., 
and lower it to Lake Vetter (289 ft ), which the route crosses to  
Motala. The eastern canal then descends to Lake Boren, after 
uhich the canal crosses a rich plain. Lake Rox with its ruined 
castle of Stjernarp is next traversed. At Norsholm a branch 
canal connects Lake Glan to the north, giving access to  Norrkop- 
ing. Passing Lake Asplbngen, the canal follows a cutting, and 
then resumes an elevated course to Soderkoping, after which the 
Baltic is reached at  Mem. The whole distance from Goteborg to 
Stockholm is about 360 mi. The length of artificial work on the 
Gota canal proper is 47 mi. 

The idea of a canal dates from 1516, but the construction was 
organized by Baron von Platten and engineered by Thomas 
Telford in 1810-32. 

GOTARZES or GOTERZES, king of Parthia (c. A.D. 38-51). 
When the troublesome reign of Artabanus I1 ended in A.D. 39, he 
was succeeded by Vardanes. probably his son; but against him 
rose Gotarzes, who also belonged to the king's family. He soon 
made himself detested by his cruelty-among many other mur- 
ders he even slew his brother Artabanus and his whole family- 
and Vardanes regained the throne in 42; Gotarzes fled to Hyrcania 
and gathered an army from the Dahan nomads. but the x a r  ended 
by treaty, as both kings were afraid of their nobles. When Var- 
danes was assassinated in 47, Gotarzes was acknowledged in the 
whole empire. He then placed on his coins the usual Parthian 
titles. "king of kings Arsaces the benefactor. the just, the illustrious 
(Epiphanes)  , the friend of the Greeks (Pkilhellen) ," without men- 
tioning his proper name. The hostile party brought from Rome 
an Arsacid prince, Meherdates (Mithradates) . who lived there as 
hostage, but he was taken prisoner by Gotarzes, who died soon 
after. According to Tacitus, Gotarzes died of illness; Josephus 
says he was murdered. 

An earlier "Arsakes with the name Gotarzes" appears to have 
reigned in Babylonia c. 87 B.C. 

GOTEBORG (GOTHENBURG), the second city of Sweden and 
its largest seaport, situated in the valley and on the heights of 



GOTHA-GOTHIC ARCHITECTURE 
the Gota alv (Gota river) estuary, the centre being 5 mi. above 
the river mouth in the Kattegat. 

Pop. (1960) 404,349. 
Goteborg was founded in 1619 by Gustavus Adolphus I1 (charter 

dated June 4, 1621), but earlier urban settlements had already 
existed on the site. A settlement of the same name had been 
founded on the island of Hisingen, to the north, by Charles I X ,  
but it had been destroyed by the Danes. A considerable number of 
the earliest inhabitants of the present town were foreigners. mainly 
Dutchmen, but also Englishmen, Scots, Belgians and Germans. 
As a result of the Dutch settlement. Goteborg took on a certain 
Dutch quality. Evidence of this is still provided by the canals, 
built in the Dutch style, and by the planning of the city centre. 

The city's prosperity was laid in the early 18th century by the found- 
ing of the Swedish East India company, and during Napoleon's conti- 
nental blockade it became Europe's chief market for British goods. A 
second period of wealth started with the opening of the Gota canal 
(1832) and the setting up of a transoceanic service. The town was 
strongly fortified until 1807, and around the main wall a moat was dug, 
which still encircles the old part of the city. The forts called Skansen 
Lejonet ("the Lion") and Skansen Kronan ("the Crown") are other 
relics of the old iortifications. Part of the canal system has been fiIIed 
in, and in its place are two important streets, ijstra Hamngatan and 
Vastra Hamngatan. Two other principal streets of the old town are 
Norra Hamngatan and Sodra Hamngatan, one on each side of the Great 
Harbour canal. Gustav Adolfs Torg (market place), including the town 
hall (1750), the exchange (meeting place of the city council and the 
town's administrative centre; 1849), and the law courts (1672, restored 
1732, 1817) with an annex (an interesting example of modern Swedish 
architecture; 1935-37) is also in the old town. In Xorra Hamngatan, 
west of the Kristine church (1648, rebuilt 1780), stand the former office 
and warehouse buildings of the Swedish East India company (1750-62) 
and the house oi its manager, Nicholas Sahlgren (17 53) ; the company's 
premises house the Cultural History museum, and the house is occupied 
by the city finance department. In this part of the town also is the 
cathedral (1633, rebuilt 1815-25, restored 19 j6-57). Southward, Ostra 
Hamngatan continues as Kungsportsavenyen, familiarly called "the 
Avenue," leading to Gotaplatsen, round which stand the city theatre 
(1934)~ the art gallery (1923) and the concert hall (1935). 

Outside the old moat and alongside it lies a continuous park area 
more than a mile long traversed by Nya A11Cn. At the junction of the 
Avenue with Nya AllCn stands the city's opera house, Stora Teatern 
(1859). The city contains a university, a technical college, a commer- 
c~a l  college, a school o i  social studies and a navigation school. Museums 
include the Maritime museum and aquarium, the Natural History mu- 
seum, and the Rohss Museum oi Art and Craits. Among the larger 
parks are Slottsskogen, with a zoological section and bird lakes, the 
botanical gardens and the 'rradgirdsforeningen (the Garden society). 
Principal exports are paper, cardboard, timber, paper pulp; imports 
are mineral oils, fruit and iron. The shipbuilding yards on Hisingen 
island are the largest in Sweden. Other big industries are the manufac- 
ture of ball bearings, cars, textiles and food. (Lo. S.) 

GOTHA, a town of Germany, in the district of Erfurt, alter- 
nately with Coburg the former residence of the dukes of Saxe- 
Coburg-Gotha, on the Leine canal, 6 mi. N. of the slope of the 
Thiiringenian forest. Pop. (1959 est.) 56,470. 

Gotha (in old chronicles called Gotegewe and later Gotaha) 
existed as a village in the time of Charlemagne. I n  930 its lord, 
the abbot of Hersfeld, surrounded it with walls. I t  was a town as 
early as 1200, when it came into the possession of the landgraves 
of Thiiringen. On the extinction of that line it  fell to the electors 
of Saxony, and later to the Ernestine line of dukes. After the 
battle of Miihlberg in 1547 the castle of Grimmenstein was partly 
destroyed, but it was again restored in 1554. At the end of the 
16th century it came into the possession of Ernest the Pious. I n  
1825 it was united to the dukedom of Coburg. The old inner 
town is encircled by suburbs, and is dominated by the castle of 
Friedenstein, begun in 1643, lying on the Schlossberg. 

The new museum, south of the castle, contains the picture 
gallery, cabinet of engravings, natural history museum, Chinese 
museum and a collection of antiquities. The church of St. 
Margaret has a beautiful portal and a lofty tower (12th century), 
twice burned down, and rebuilt in its present form in 1652; the 
church of the Augustinian convent has an altarpiece by the painter 
Simon Jacobs ; and the old town hall dates from the I ~ t h  century. 
The schools include a gymnasium founded in I 524. 

Gotha makes sausages, porcelain, tobacco, rubber, machinery, 
mechanical instruments, musical instruments, shoes, furniture and 
toys. 

The book trade is represented, including the firm of the great 
geographical house of Justus Perthes, founded in 1785. 

GOTHAM, WISE MEN OF, the early name given to the 
people of the village of Gotham, Nottingham, in allusion to their 
reputed simplicity. But if tradition is to be believed the Gotham- 
ites were not so very simple. The story is that King John intended 
to live in the neighbourhood, but that the villagers, foreseeing ruin 
as the cost of supporting the court, feigned imbecility when the 
royal messengers arrived. John, on this report, determined to 
have his hunting lodge elsewhere, and the "wise men" boasted, 
"We ween there are more fools pass through Gotham than remain 
in it." The "foles of Gotham" are mentioned as early as the 15th 
century in the Towneley ~Mysteries; and a collection of their 
"jests" was published in the 16th century under the title Merrie 
Tales of the Mad Men of  Gotham, gathered together by A.B., of 
Phisicke Doctour. As typical of the Gothamite folly is usually 
quoted the story of the villagers joining hands round a thornbush 
to shut in a cuckoo so that it would sing all the year. 

GOTHIC ARCHITECTURE is a term used generally to 
signify the style of architecture that developed from Romanesque 
during the 12th century and became general in Europe by the mid- 
dle of the 13th century. For a discussion of the structural prin- 
ciples involved in the development of Gothic, see ARCH AND 

VAULT; BUTTRESS; ARCHITECTURE; ARCHITECTURAL ENGINEER- 
ING. The architecture of the periods preceding Gothic is traced 
in BYZAKTINE ARCHITECTURE and ROMANESQUE ARCHITECTURE; 
the period following Gothic is traced in RENAISSANCE ARCHITEC- 
TURE. The development of specific types of buildings during the 
Gothic period will be found in RELIGIOUS ARCHITECTURE; MON- 
ASTERY ; GOVERNMENTAL ARCHITECTCRE. 

The article is divided into these sections: 
I.  Introduction 

11. The Origins of Gothic Architecture and the Transitional Style 
111. Early Gothic 
IV. High Gothic 

A. The Development of the Interior 
B. The Development of the Exterior 

V. Late Gothic 
VI. Secular Architecture of the Gothic Period 

VII. The Concept of Gothic 
VIII. The Survival and Revival of Gothic Architecture 

I. INTRODUCTION 
T h e  Word Gothic.-The interest of the early humanists (Pe- 

trarch, Boccaccio, etc.) in classical culture inspired Italian artists 
to employ classical forms. I n  1419 Filippo Brunelleschi intro- 
duced the classical orders in Florence. According to his biog- 
rapher, Manetti, 'Brunelleschi revived the good architecture of the 
Romans, which the Vandals, Goths, Lombards and Huns destroyed 
and replaced with their own inferior architecture. Filarete held 
that the barbarians in general, and the French and Germans in 
particular, were responsible for the bad architecture that there- 
after was usually called maniera tedesca ("German style"). The 
so-called Pseudo-Raphael, in 1510, attributed the discovery of the 
pointed arch to the Germans, who, having no hatchets, bent to- 
gether the branches of trees to form a roof. Later Giorgio Vasari 
in 1550 narrowed down the list of culprits to the Goths who had 
sacked Rome in 410. The architecture then termed Gothic spanned 
the period from 410 to 1419 and its characteristic member was 
said to be the pointed arch. Christopher Wren (1632-1723), 
knowing that Moslems used pointed arches, evolved the theory 
that Gothic was of Saracenic origin. 

In the 18th century the Byzantine and Carolingian styles were 
distinguished and historians found it  useful to divide the long pe- 
riod that remained. Fran~ois  Blonde1 the Younger in I 771 divided 
the entire medieval development into two periods : architecture 
gotlzique ancienne, from the 6th to the 11th century; and archi- 
tecture gothique moderne up to Francis I (1515). The term 
Romanesque was first applied to I ~ t h -  and 12th-century architec- 
ture by W. Gunn and C. de Gerville in 1819, and thereafter the 
word Gothic was confined to its present meaning. The style was 
praised with certain reservations by J. G. Soufflot in 1743 and M. 
A. Laugier in 175 j and 1765 in France. Goethe praised it without 
reservations in his dithyramb on the f a ~ a d e  of the Strasbourg 



GOTHIC ARCHITECTURE 
cathedral (17731, and enthusiastic comments, somewhat better 
substantiated, by romanticists followed. The 19th century saw the 
beginning of the serious study of the topography and history of the 
style. Scholars were aware that Gothic had nothing to do with the 
Goths. Some of them introduced new terms, e.g., stile ogival, 
Germanischer Stil, but the abusive name Gothic had become a 
name of honour. Ultimately it came to signify a neutral concept. 

T h e  Defini t ion of Goth ic  Architecture.-The term came to 
be applied to buildings of such different forms that a clarification 
of the concept became desirable. In  the 18th century, writers at- 
tempting to determine the essence of Gothic associated it with the 
picturesque (LVilliam Gilpin, I j 6 8 ) ,  but found in it also an aspira- 
tion toward the sublime and infinite. Although this theorizing was 
of great importance, the pointed arch continued to be regarded as 
the specific feature. LT-hat was required was a descriptive analysis 
such as was used. for example, in zoology. This \\-as furnished by 
the apothecary Thomas Rickman in 181 7. He described the parts 
in succession: portals., windows, arches, piers, capitals, buttresses, 
etc., and even indicated the transformations which took place in 
the phases of English Gothic. After this model many books were 
written, better and more nearly complete, and this method of classi- 
fication is still in use. The first attempt to give a real definition 
of Gothic.\vas made by the architect Johannes lt'etter. In  a foot- 
note to his guide to the cathedral of Mainz (183 j) he emphasized 
four architectural members of Gothic churches, placing each one 
in functional relation to an element of the style. The first mem- 
ber was the pier and it was related to the stylistic element of at- 
tenuation of all members; second, the buttressing system was 
related to the dissolution of the walls; third, the pointed arch 
was related to verticalism; fourth, the ribbed vault was re- 
lated to structural character. Prior to Wetter, Rickman and 
others had listed Gothic forms without connecting them, but 
Wetter offered a clear system. But since it vias derived from 
High Gothic buildings, it became the task of later historians to 
investigate the origin of those characteristics and their transfor- 
mations to the end of Late Gothic. Gothic style represents a 
historical process which requires a dynamic, not a static, defi- 
nition. 

11. THE ORIGINS OF GOTHIC ARCHITECTURE 
AND THE TRANSITIONAL STYLE 

English scholars believed that the Gothic style originated in Eng- 
land; German scholars were convinced that the maniera tedesca 
came from Germany. G. D. Whittington, a young English theolo- 
gian, established the fact in 1809 that St. Denis near Paris (1137- 
44) preceded all Gothic edifices in other countries. Forgotten for 
a time, this fact was rediscovered by Franz Mertens in 1843 and 
now is universally accepted. But since the construction of the 
ribbed vault in the St. Denis choir shoned a mastery of the tech- 
nique, historians searched for more primitive examples. John 
Bilson in 1899 demonstrated that in the middle ages ribs were 
first connected with groin vaults in the choir of Durham cathedral 
(1093). During the two generations prior to the building of the 
St. Denis choir ( I  1401, the geometric construction, the technique 
of scaffolding and the statics were improved in France. 

T h e  I n t r o d u c t i o n  of t h e  Rib.-X lengthy controversy arose 
concerning the reason for the introduction of ribs. I t  was useless 
to investigate ribs (i.e., transverse arches) in barrel vaults, ribs 
in domes or arches supporting flat ceilings (Syria) because the 
point to be determined was why ribs mere combined with Ro- 
manesque groin vaults, transforming them into Gothic ribbed 
vaults. Ribs composed of bricks had been employed in Roman 
architecture to serve as scaffolds and to reinforce the finished 
vaults. These ribs, however, being covered with plaster and small 
slabs, were invisible; they became visible much later when the 
buildings fell into ruin. I t  is unlikely that the master of Durham 
was acquainted with such ruins. Actually, the ribs represented the 
final step in the formation of scaffolds. Originally scaffolds con- 
sisted of wooden barrel vaults crossing one another. In oblong 
bays, nhich mere usually preferred, the resulting groins were 
doubly curved, three-dimensional lines, in many cases distorted by 
the great weight of the stones supported by the scaffold. After 

various experiments which can still be traced, the method 
radically changed. First wooden arches were constructed for the 
diagonal groins, then from these arches the boards were laid for the 
severies (i.e., compartments of the vault). This ensured precise 
lines for the groins. To avoid distortions the wooden diagonal 
arches were replaced by arches of stone, called ogives by Yillard de 
Honnecourt, ribs by the English and cintres permanents by Viollet- 
le-Duc. While the attempt to solve certain problems of geometric 
construction, technique and statics was important in the develop- 
ment of the rib, its real function was aesthetic: to furnish precise 
lines. The diagonal rib was not a continuation of a structural 
member of the wall; since these members were frontal their con- 
tinuations could only be frontal transverse arches. Diagonal ribs, 
on the contrary, required diagonal supporting shafts. The state- 
ment that Gothic developed from the top down is valid. but it must 
be emphasized that the structural character of the ribs conformed 
to Norman stylistic use of strong articulation. 

T h e  Pr inc ip le  of Division.-The rib was an aesthetic improve- 
ment suited to the structural character of a Romanesque building, 
such as Durham cathedral. However, its diagonality opposed the 
frontality of the capitals and plinths of the piers and, still more, 
it disturbed the spatial character of the architecture. All com- 
partments of Romanesque churches were built as separate units 
combined according to the principle of addition. The space of a 
Romanesque groin vault looks like a single unit resting hori- 
zontally upon the space below. The rib, however, divides the 
space of the vault into interdependent parts. Each arch involves 
the imagination of the plane in which it lies. As a result the vault 
and the space beneath it become a unit divided by the planes of 
the diagonal ribs. This led the architects to turn the shafts in a 
diagonal direction. The chief reason for the transformation from 
the Romanesque into a new style was the principle of division 
and fusion of the bays. which governed the building in all its as- 
pects. Thus, a building resulted mhich seemed to be a whole 
differentiated into parts, like an organism, while in Romanesque 
buildings one form mas added to another, producing a whole by 
addition, as in the formation of crystals. The process of trans- 
formation continued through more than four centuries. I t  can be 
studied first as a process immanent in the history of architecture. 
The equally important question of its relation to the culture of 
the time may be considered later. 

T r a n s i t i o n a l  Style.-At Durham the segmental form of the 
diagonal ribs was chosen in order to bring the crowns of all three 
pairs of arches (diagonal ribs. transverse and wall arches) to 
the same level. (See fig. 2.) In  Lessay (c. I 1001 the diagonal 
rib was given the more satisfying form of a half circle, but it 
started at  a level below, the transverse and longitudinal arches, 
nhich resulted in irregularity. In TrinitC in Caen the ribs were 
originally segmental arches combined with the Romanesque dia- 
phragm system. This may have led the other master. who at  the 
same time vaulted St. ~ t i e n n e  in Caen (c. I I 20). to create the sex- 
partite ribbed vaults to fit the alternating forms of the Roman- 
esque piers. In  the porch of St. Pierre in Moissac (c. 1 1 2  j) an 
architect tried for the first time to bring the crowns of all three 
pairs of arches to the same level by using pointed arches, but the 
diagonal ribs began at an angle of less than go0. forming a seg- 
mental pointed arch. In the aisles of St. fitienne in- Beauvais 
(c.  1130) the diagonal ribs are semicircular, as are the transverse 
and longitudinal arches of the bays. but they are stilted and 
very heavy with broad rectangular profiles. However, there for 
the first time the shafts for the diagonal ribs are turned in the 
diagonal direction. In  the transepts the progressive master made 
the transverse arches pointed and gave them a riblike profile, thus 
making the whole lighter and the bays less strongly separated. 
This treatment was repeated in the transverse arches in St. Germer 
near Beauvais (after 11321, but the gallery openings and the win- 
dows had round arches. I n  the choir of St. Germer the boss of the 
ribbed vault m7as decorated with sculpture for the first time. Other 
innovations of the early 12th century were the substitution of a 
ribbed vault for the quarter-sphere vault in an apse in the little 
chapter house in Jumieges ( I  ~ o g ) ,  an important step, as the form 
of a dome points to the interior, the severies of a ribbed vault to 
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the exterior. The ribbed vault was introduced into the narrow 
ambulatory of Morienval about 1125. The ribs received spurs at 
their extrados so that the severies could lean on them and the 
vaulting be executed freehand. At the time of all these advances 
the first experiments were made in adding ribs to the c r o ~ ~ n s .  The 
first ridge ribs were constructed in Airaines (c. I 140) and Montivil- 
liers near Le Havre (c. I I 50).  

The adaptation of the building to the rib and the improvement 
of the geometric construction of the ribbed vault itself have been 
rightly called the active transition; the passive transition occurred 

where details were copied and freely combined with Late Roman- 
esque forms. In Germany ribbed vaults were introduced after 
about I I 2 0  (Petersberg near Erfurt) ; in Burgundy about I 13 j in 
the porch of Cluny ; in Anjou in I 145 (in the cathedral in Angers) ; 
in Italy not before 11 50. The Italians did not create the ribbed 
vault by themselves; e .g . ,  early dates given by Kingsley Porter for 
the ribbed vaults in St. Ambrogio in Milan are erroneous. 

111. EARLY GO T H I C  

St. Denis and Sens.--Abbot Suger began the reconstruction of 

A 
A F T E R  D E H l O  A N D  B E Z O L D  

B C 

F I G.  I.- EXAMPLES O F  GOTHIC CATHEDRALS.  S H O W I N G  HOW T H E  G R O U N D  PLAN 

( A )  Notre  Dame cathedral, Paris, 1 1 6 3 ;  (B) Amiens cathedral,  1 2 2 0 :  (C )  Salisbury cathedral,  1 2 2 0 ;  
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his church, St. Denis (c. 1137), by building t

w

o bays at  the west 
of the old Carolingian nave and erecting the west facade. The 
architect was not yet able to solve all the problems presented by 
ribbed vaults. He set the springers of the ribs, even within the 
same bay, a t  different levels. but his design of the facade became 
the model for succeeding Gothic facades. The three portals, 
adorned with columns and statues, form a continuous zone; the 
oculus window in the centre above the window of the upper story, 
although still small, concentrates the whole composition; the 
towers, originally two, continue with their buttresses those of the 

CORRESPONDS TO T H E  CROSS S E C T I O N  AND ELEVATION 

(D)  Ulm minster, 1377; ( E )  Annaberg parish church, 1499 

lower parts. The choir was built from 1140 to 1144 by a second 
master. I ts  central part had to be replaced in 1231. but the am- 
bulatory and the second ambulatory. a continuous row of chapels, 
are still intact. There all difficulties in the construction of ribbed 
vaults were overcome by using pointed arches. The diagonal ribs 
are half circles, but light and with round profiles. The capitals 
of the thin columns which separate and at the same time fuse the 
two ambulatories are chalice shaped, a t  least in the lower parts, 
so that the force seems to rise through them without interruption. 
(The advanced crocket capitals of the columns toward ,the chancel 
date from a restoration of about 1200.) Suger was proud of his 
church and especially of the stained glass in the chapels, which, 
he wrote, created a continuous light. Contemporary with this 
first truly Gothic architecture was the choir of Sens. I t s  interior 
elevation (arcade, triforium and clerestory) perhaps like the lost 
central part of St. Denis, except that Sens had alternating piers 
with sexpartite vaults. This vault form was repeated in Senlis 
and other churches. 

Paris,  L a o n  a n d  Noyon.-The next main Early Gothic cathe- 
drals of France were Noyon (after c. I I 50).  Laon (after c. I 160) 

and Paris ( I  163) Though all used alternating piers with the sex- 
partite vault, each has individual features. Noyon has transept 
arms with semicircular endings like apses. At Laon the arms of 
the transept have strong extensions and flat endings. Notre Dame 
at Paris (fig. IX)  has double aisles, the flat endings oi its transept 
having been flush with the outer aisles before they were extended 
( c .  1250). A major problem at  this time was how to form piers. 
In  the main apse of Soyon the clustered shafts rise above the 
abaci of the column capitals; there, equal supports were required. 
In  the nave the use, originally, of the sexpartite vault required the 
alternation of piers and columns. As seen from the west this 
variety gives the effect of richness, but lacks uniformity. The 
master of Laon, therefore, repeated in his choir and transepts the 
form of the supports used in the apse at Soyon. X second master 
continued it in the nave, after experimenting with thin, free col- 
umns around the main thick round piers a t  the uneven places. I t  
was logical to raise five shafts above the abaci a t  the uneven 
places and three at  the even places, corresponding to the number 
of ribs springing from each in sexpartite vaults. This, however, 
was not consistent with the uniform row of columns in the arcades. 
Therefore the master of Notre Dame at  Paris mounted groups of 
three shafts above all round piers. In this he was progressive, but 
he retained the round form of the main apse, while the master of 
Laon, a few years before, had already introduced the polygonal 
apse (in its original stage). The straight sides of the polygon 
were better suited to the straight stained glass, the severies and 
the basic diagonality of the style. The diagonal principle also 
effected the development of crocket capitals. Romanesque capi- 
tals were designed to have the four sides seen separately and 
frontally. In  early capitals each side had flat palmettes pressed 
between parallel surfaces; later the ornament was freed of this 
constraint and the leaves curled for~vard. Finally emphasis was 
placed on the diagonal leaf and, after about I ISO,  the crocket 
capital became a characteristic feature of the style. Relief also 
developed as a consequence of the rib. As the ribs protruded from 
the surface of the severies, so all members seem to protrude. Geo- 
metrically, it is equally correct to say that the shaft protrudes or 
that the wall recedes, but aesthetically it depends on whether there 
are enough points on the foremost plane to give an impression of 
a continuity from which the other forms recede, or whether these 
points are too few to maintain this continuity, in which case they 
seem to advance individually from the rear. From Noyon on 
the change of relief is notable. In  the Romanesque style, relief 
emphasizes the distance between the object and the beholder; in 
the Gothic style the relief draws us to it. 

Early Gothic produced a system for the church interior and 
slowly altered stylistically the exterior as well. This occurred 
automatically when windows and portals received pointed arches. 
Round arches lead the eye from one springing point over the crown 
to the other, emphasizing the horizontal diameter. Pointed arches, 
on the contrary, lead the eye from both sides a t  the same time up 
to the crown, emphasizing the vertical axis. The Gothic profiles 
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P A R T L Y  A F T E R  J O H N  B I L S O N  

FIG.  2.-SCHEMATIC S U R V E Y  ( I N  F O U R  STAGES)  OF T H E  DEVELOPMENT OF 
R I B  V A U L T S  
Letters  on each stage correspond t o  the plan below. Smal l  ciroles Indicate the 
radius p o i n t  of the arc 

of windows and portals made the walls look thin. 
The exterior also has the effect of attracting rather than repelling 

the beholder, especially at  the portals. This effect was greatly 
enhanced by the introduction of flying buttresses at  the choirs 
and naves, in France first a t  Notre Dame in Paris. The aesthetic 
impression given by these quarter-circle arches is that they counter- 
act, in an upward direction, the thrust of the vault and roof. In 
reality they lead the thrust down to the buttresses a t  the walls 
of the aisles; but their chief stylistic function is to surround 
the clerestory with space which belongs to the building and to 
the limitless space beyond. The limits of the cathedral become 
fluid. 

In  the west f a ~ a d e  of Laon (c. 1190) a monumental example 
of Gothic relief was created by placing the main part of the faqade 
with its wheel window in such a way that it stood out from the 
plane of the towers, and the three portals in turn stood out from 
the main wall. The arches of the three entrances are crowned 
with Gothic gables, thrust down so that they touch the arches 
and both spaces penetrate each other. Pinnacles rise between the 
gables, and simpler ones rise above the dwarf gallery of the second 
floor. The towers end in octagons with diagonally advancing 
tabernacles. In  Laon appear the first Gothic gargoyles. The 
master of Notre Dame at  Paris (c. 1208) sought a harmonious 
balance between vertical and horizontal, but he also used Gothic 
relief. Characteristically, the socle of each portal jamb is fused 
into a single unit diagonal in direction. 

C a n t e r b u r y ,  Lincoln,  Wells.-.L\lthough ribbed vaults were 
built in England after Durham (Winchester, 1107; the crypt 
of Gloucester cathedral, I I 20), Early Gothic was not really intro- 
duced until I I 74, when William of Sens rebuilt the choir of Canter- 
bury cathedral using forms borrowed from the French. Even 
the introduction of a second transept was modeled after the French 
Romanesque abbey of Cluny, and the coloured columns are sup- 

posed to have been patterned w v  after a church at  Valenciennes i LYi - 
* v no longer extant. Flying but- A 

tresses may have been used for 
the first time a t  Canterbury (now 
hidden). A specifically English 
form of Gothic began with 
Hugh's choir in Lincoln (1192). 
In England this phase is called 
Early English, but if the Gothic 
style is regarded as European, the B 
general term Earlv Gothic should 
6e used for both England and W 

C 
France, despite the national dif- ,,,,, ,,,,, ,,, ,,,, ,, 
ferences. As early as about 1180, FIG. 3.-MAIN TYPES  OF R I B  PRO- 

when the cathedral a t  \FTells was F ILES  

begun, the English horizontal fu- ( A )  E a r l y  Gothic;  (B) H i g h  Gothic, 

sion of the bays was used instead , " ~ d ~ ~ ~ s p " ~ ~ ~ ~ r a ' ;  (') Late 
St' 

of the French vertical fusion. 
The architect of Lincoln invented a new pattern of ribbed vault 
xi th  two bosses in each ridge rib and with extra ribs rising from the 
springing point to these bosses. These ribs were called tiercerons 
and lay on the surface of the severies. These vaults collapsed 
when the central tower fell in I 239 and were rebuilt in their origi- 
nal form. They were the forerunners of the star vaults in the 
nave of the same building. See EARLY EXGLISH PERIOD. 

IV. HIGH GOTHIC 

A. THE DEVELOPMEKT OF THE INTERIOR 

Chartres.-The system of flying buttresses used in Canterbury 
and Notre Dame in Paris made the already existing galleries seem 
superfluous, a t  least from thc standpoint of statics. The master 
who built the cathedral of Chartres after the fire in 1194 omitted 
the galleries, heightened the aisles and lengthened the upper win- 
dows downward, returning to a three-story elevation like that a t  
Sens. The flying buttresses also made it possible to broaden the 
windows of the clerestory and, as they were to be filled in with 
stained glass, it was found practical to design pairs of lancet 
windows, each of nearly the same breadth as those in the aisles. 
Each pair was surmounted by an oculus or circular window which 
harmonized with the round wall arches of the quadripartite ribbed 
vaults. The alternating system of piers used with sexpartite vaults 
therefore became unnecessary. I t  was retained, however, and 
round and octagonal piers alternate. They have shafts on each 
of four sides: and the shaft facing the nave supports five colon- 
nettes (i.e., small columns) rising to the transverse arches, the 
diagonal ribs and the wall arches. The triforium, which is a t  the 
same level as the roof of the aisles, is treated as a wall passage 
with rows of small arcades. This elevation improves on those of 
Laon and Paris; the entire building is simpler and more unified. 
The criticism that from the interior it is impossible to see that 
the flying buttresses maintain equilibrium, and that from the 
exterior it is impossible to understand why they are there, is not 
valid. Anyone acquainted with interior and exterior will recognize 
their organic unity. In  Chartres most of the original stained glass 
has been preserved; more than a thousand representations of 
legends, parables, saints and donors are depicted in its warm 
colours and mystic light. Many subtle irregularities in the edifice 
are not immediately apparent, but are felt. They contribute to 
the exceptional impression of a living. sacred space. The un- 
known master opened the way for High Gothic. See CHARTRES. 

B0urges.-The cathedral of Bourges, built about 1200. has 
equal round piers. The vaults are sexpartite, like those at  Notre 
Dame in Paris, but higher and differently proportioned. The cross 
section with double aisles was also copied from Paris. The tran- 
sept is omitted; flying buttresses bridge both pairs of aisles in the 
upper part. Special flying buttresses for the lower aisles are evi- 
dence of this generation's enthusiasm for this specifically Gothic 
member. 

Rouen.-In the cathedral of Rouen. begun after the fire in 
1 2 0 0 ,  the shafts supporting the quadripartite vaults rise up to the 
vault with only a slight interruption a t  the springing line of the 
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B Y  COURTESY O F  ( T O P  R IG ' IT )  PPESS AND IhFORhlATlO'l D I V  , FREUCH EUBASSY,  PHOTOGRAPH ( T O P  L E F T )  L E V Y  A ~ D  N E U R O L ~ N  

H I G H  G O T H I C  C H U R C H E S  I N  F R A N C E  

T o p  l e f t :  Inter ior  of Ste. Chapelle, Paris, 1243-48. Architect unknown. roof, 1 9 t h  century 
A perfect H igh  Gothic skeleton structure: structurai members wi th B o t t o m  l e f t :  Inter lor  of St. Llrbain. Tror f s ,  1262. Archi tect  piobably 
tracery and stained glass windows have supplanted walls Jeati Larglc is .  Advanced H igh  Gothic style w i t h  ant ic ipat ion of Late 

T o p  r i g h t :  Exter ior  of Ste. C h a ~ e l l e  showing the first Gothic gables over- Gothic in ihe  ogee arches in the tracery 
lapping windows and pinnacles overiappina the esvsc. The tracery in ths B o t t o m  r i g h t :  Exterior of St. Urbain 
!;~rge c i rcular  windpw is Flamboyant style, c. 1485; the tower above the 
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P H O T O G R A P H S  ( T O P  L E F T )  W .  F. M A h S E L L ,  ( T O P  R I G H T )  A .  F. K E R S T I N G ,  (BOTTOM R I G H T )  A  M E I C H E .  A N N A B E R G ,  G E R .  

FRENCH,  I T A L I A N ,  ENGLISH A N D  G E R M A N  G O T H I C  

T o p  l e f t :  ln ter ior  of Amiens cathedral, France. H igh  Gothic :  nave 1220- l ine 
36 by  Robert de Luzarches; choir by Thomas and Renaud de Cormont. Bottom l e f t :  Chancel of Gloucester cathedral, England. Rebu i l t  a f ter  
Regarded as the classic Gothic cathedral for i t s  monumental i ty ,  vert ical- 1337, the beginning of the Recti l inear (o r  Perpendicular) style, one of 
ism and st ructura l  logic the two  Enalish forms of Late Gothic  

T o p  r ight :  ln ter ior  of the cathedral of Florence, I ta ly .  I ta l ian version of Bottom right: In ter ior  of St. Anna, Annaberg, Saxony, Germany. B u i l t  i n  
Goth ic  style; b u i l t  by Arnoifo d i  Cambio in  1294; continued by  Francesco 1499. This hail-church, representing a final stage of German La te  Gothic, 
Talent i  i n  1355; cupola by F i i i ppo  Brunelieschi, 1420. The structure shows a tendency toward the fusion of space and architectural members 
shows earthbound proportions and horizontalism stressed by  the springing 
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PHOTOGRAPHS, (TOP LEFT, BOTTOM RIGHT)  A R C H I V E S  PHOTOGRAPHIQUES,  PARIS, (TOP RIGHT, BOTTOM LEFT)  E W I N G  G A L L O W A Y  

T o p  le f t :  Laon cathedral, France, west front, c. 1190. Dissolution of The towers finished according to the original design 184240. Repe- 
the plane, actual ly  three planes one before the other, a l l  strongly t i t i on  of the form of tracery windows w i t h  Gothic gables as first in- 
perforated, creates contrasts of l i g h t  and shadow. Gothic gables and troduced i n  the Ste.-Chapelle, Paris. The spires are dissolved in to  
pinnacles. Diagonally turned tabernacles on the towers. Early Gothic tracery. H igh  Gothic 

T o p  right: Reirns cathedral, France, west front, c. 1240. Skeleton B o t t o m  r i g h t :  St. Maclou, Rouen. France, 1434; west fapade c. 1500. 
structure, tracery in the oculus as in the windows. Richly decorated The five gables copied f rom Reims b u t  translated in to  Late Gothic 
w i th  architectural members and H igh  Gothic sculpture. High Gothic Flamboyant style protruding in to  space i n  the form of a polygon. 

B o t t o m  l e f t :  Cologne cathedral, Germany, west front, begun c. 1300. The f ly ing buttresses become part  of the fapade. Late Gothic 



 LATE IV GOTHIC 14RCHI'TECl'UME 

T o p  l e f t :  Town hall,  Louvain, Belgium, 1448.  Late Gothic. Gothic pro. R o t t o m  l e f t :  Ca d30ro,  Venice, I ta ly ,  1421,  by Giovanni and Bartolomec 
portions mmbined w i t h  emphasis on horizontal lines. Profusely desorated Buon. Asymmetrical, employing a combination of  different Corms o? 
w i t h  statues between the windows and on the turrets arches and tracery. Emphasis on texture instead of structure i s  charac- 

T o p  r i g h t :  One w ing  of the cloister of Gloucester cathedral, England, 1351 .  terist ic of Late Gothic  
English Lati; Gothic. The f irst use of fan-vaults to fuse the bays. A l l  ribs B o t t o m  r i g h t :  Wladislav hall,  ~ r a d E a n y  castle. Prague, Czech., 1493- 1502, 
are of the same curre and profile; curv i l inear  tracery is spread between by Benedict Ried. The hal l  has doubly curved ribs s imi lar  to  those of 
a l l  r ibs St. Anna, Annaberg, Germany 
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arcade. Galleries were planned, but omitted. However, their 
openings were kept and in the aisles a group of thin colonnettes 
was arranged on the level of the omitted vaults, a unique and ex- 
tremely attractive invention, but by no means classic. 

Reims.-The cathedral of Reims ( I  2 10) continued the tradi- 
tion of Chartres. The master of Reims, probably Jean d'orbais, 
clarified the form of the piers. They are all round ~ i t h  single 
shafts in the four main directions. The abaci of the shafts join the 
abacus of the main column and give the impression that the entire 
pier is turned 45O, corresponding to the ribs. The ribs are 
pointed; the round arch was thereby finally driven from its last 
stronghold. The most important new detail was Gothic tracery. 
Each clerestory window a t  Chartres was a group of three separate 
units, one juxtaposed with the other. The master of Reims trans- 
formed them into a single unit, designing first the outer contour 
as a pointed arch, then dividing the whole by a central colonnette 
supporting two pointed arches and an oculus between them. Not 
only did the principle of division replace that of addition, but the 
profiles were fused at  the points where the arches and oculus 
touched. This form was to be the germ of countless variations 
(fig. 4) .  Reims, the church of the coronation of the French kings, 
is majestic in all its parts. All members are strong; the ornaments 
are naturalistic but stylized foliage, and the exterior is adorned 
with exquisite sculpture. 

Amiens  a n d  St. Denis.-The master of the nave of Amiens 
cathedral, 1 2 2 0 ,  excelled the design of Reims. All members seem 
to have attained an ultimate correctness: the piers, in their rela- 
tion to the arcades and the shafts of the vault; the tracery in the 
triforium; and, by means of the common shafts, the fusion of the 
triforium with the clerestory. Again the diagonal rib has the form 
of a half circle, perhaps in order not to exaggerate the enormous 
height. The nave of Amiens, 1220-36, has been praised as the 
culmination of Gothic style (fig. IB).  

There are scholars who claim that the decadence had already 
begun with the choir of Amiens, but this is a misconception. Later 
architects thought of themselves as continuing the stylistic trend 
that led to the nave of Amiens. Pierre de Montereau, rebuilding 
the nave of St. Denis (in I 23 I ) ,  continued the trend of Amiens by 
more closely combining the triforium with the clerestory and by 
flattening the roof of the aisles, so that the triforium could be 
lightened with stained glass. This reduced the elevation of the 
nave to only two stories, as had been done before, though in an- 
other way, in the festive choir of Le Mans (1218). 

Salisbury.-Contemporaneous with Amiens was the cathedral 
of Salisbury (begun ~ z a o ) ,  representative of classic English 
horizontalism. The shafts of the vaults begin between the arches 
of the triforium. The flow of space is strengthened by the specif- 
ically English round form of all abaci (without decoration). There 
is no French tracery, nor flying buttress. (See fig. IC.) 

Sa in te  Chape1le.-The Sainte Chapelle (1243-48) in Paris, 
rising above an undercroft. has, like all chapels of the great cathe- 
drals, only one story. The windows dissolve the walls completely. 
The building consists of structural groups of shafts, and the grill 
formed by the tracery and of the light passing through the stained 
glass. This chapel, built to house the crown of thorns and other 
relics of Christ's martyrdom and to serve as the private room for 
religious contemplation of Louis I X  (St. Louis), is as classically 
Gothic as the nave of Amiens. On the exterior, Gothic gables. 
x~hich before nere combined only with portals, crown the tracery 
viindons. They overlap the eaves of the high roof and, together 
with the accompanying pinnacles. weaken the horizontal line. This 
combination of tracery, Gothic relief of the jambs and vertical 
radiation into the air became a pattern usable anywhere for open- 
ings as well as for blind forms. 

Troyes.-The most progressive work of its generation was a 
church of comparatively small size, St. Urbain in Troyes (1262). 
The choir has no ambulatory and a single chapel on each side 
parallel to the chancel. A triforium was not required because the 
roofs of the chapels are saddle roofs, but the apse received a 
pseudo triforium as continuation of the chapel windows, uhich 
have different tracery patterns inside and out, both being visible 
together. These complexities make the most of forms developed 

earlier. The structural members are so reduced in breadth as 
almost to suggest metalwork. The capitals are omitted partly 
to produce a continuous upward flow, an innovation that appeared 
in the southern portal of Notre Dame in Paris shortly before. 

Rouen.-The French High Gothic style was perfectly realized 
in monumental form in that portion of St. Ouen at  Rouen that 
followed the first design of 1318. There we feel that all problems 
were solved and that all forms are self-evident from the stand- 
point of Gothic style. The perfection of style represented in 
this masterpiece has been called doctrinaire, which, however, is 
a misinterpretation. 

O t h e r  European  Cathedrals.-The nave of Strasbourg min- 
ster (begun c. 1245) was based on that of St. Denis. U'estminster 
abbey ( I Z ~ S ) ,  in London, was influenced by common features of 
French Gothic rather than a single model. Strasbourg and Cologne 
were works of Germans, Westminster abbey the work of an Eng- 
lishman, all of them able to continue the French tradition with deep 
understanding. Even the angel choir of Lincoln cathedral (1255) 
has a big French tracery window at the straight east end, although 
otherwise the elevation of the chancel follows pure English tradi- 
tion and the vaults with ridge ribs and tiercerons emphasize the 
horizontal unity of the space. Churches of French High Gothic 
style elsewhere are: in Germany, Our Lady's church a t  Trier 
(1227), St. Elizabeth a t  Marburg (1235) and the cathedral a t  
Halberstadt (1239) ; in Spain, the cathedral of Toledo ( c .  1225) ; 
in Belgium, St. Gudula at  Brussels (c. 1225); and in the Nether- 
lands, the cathedral of Utrecht (1254). 

In  the faqade of Reims cathedral (c. I Z ~ O ) ,  elements of the 
facade of Laon were translated in a highly imaginative fashion 
into High Gothic. The entire structure is a transparent skeleton 
of gables, pinnacles and tracery. The tracery in the big oculus 
window transformed the wheel into the rose, as was first done in 
the transepts of St. Denis (1231). I t  was repeated with further 
refinements in the rose windows of the transept of Xotre Dame 
(after c. I 250) and in St. Kazaire at  Carcassonne (c. 1320). 

The design of the west faqade of Strasbourg cathedral (1277)~ 
by Master Erwin, shows the autonomy of tracery, as does the 
splendid composition of the portail des libraires, the entrance of 
the north transept of Rouen cathedral (c. 1280). I n  both cases 
the gable of the portal is perforated ana grows up freely before 
the parapet, the row of tracery and the tight pattern of the rose. 
In  Strasbourg the tracery is, continuous, forming a grill before 
the faqade. Although it seems unreasonable to perforate the roof 
of a tower with tracery, this did occur in the stylistic development. 
I t  is to be seen in Freiburg im Breisgau ( I ~ I O ) ,  and again later 
in the design for the towers of Cologne (executed in 1848 after 
the original .plans drawn during the Gothic period). The pre- 
ponderance of tracery led also to such richly decorated works as 
the southern side of St. Catherine in Oppenheim (1317). 

Tracery is one of the most striking details with which to eval- 
uate the various phases of the Gothic style. The first form of 
tracery (i.e., two pointed arches and a circle between them at  the 
top) was followed by the forms of three and more lights with 

A B 
A F T E R  D E H I O . B E Z O L D  A N D  A F T E R  L B E H L I N G  

F I G .  4 .- TRACERIES 
(A) High Gothic, Herford, Germany, and ( B )  Late Gothic, Strasbourg, France 
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three and more circles (fig. 4). I n  St. Nicaise in Reims (begun 
1231; sold as building material, 1798) cusps were introduced; 
these were small, pointed members growing out of the profiles 
of the pointed arches. The transfer of tracery to the big round 
windows led Frenchmen to call their phase of High Gothic the 
Rayonnant style (9.v.). I n  the second half of the 13th century 
the circles were replaced by spherical triangles, quadrangles, etc. 
These were polygons consisting of three or more curved sides. 
This form appears for the first time in the small triangular win- 
dows of the undercroft in Sainte Chapelle and soon thereafter in 
Westminster abbey and elsewhere. Later it supplanted all circles 
in the traceries. I t  has rightly been interpreted as an attempt to 
destroy the circles as the last vestige of the Romanesque. The 
spherical polygon is a continuous series of pointed arches around 
a centre. I n  England big rose windows are exceptions (Durham, 
eastern transept, 123j),  and rectangular windows with pointed 
arches or groups of lancet windows are the rule. In  Germany, 
too, long windows were sometimes preferred; for example, in the 
faqade of St. Elizabeth in Marburg (c. 127 5). In  France the 
big oculus remained an almost indispensable means of achieving 
aesthetic balance in the composition. Yet it was in France that 
the slenderness of proportions became exaggerated. The limit 
was reached in the choir of Beauvais cathedral ( I  2 4 7 ) ,  which col- 
lapsed in I 284. (See TRACERY ; ORNAMENT, ARCHITECTURAL.) 

Originating in the midst of t'he development of this style, the 
Gothic gable is a grandchild, so to speak, of the ribbed vault. This 
gable can make any building Gothic, even one with a flat ceiling 
or an open timber roof. I t  is to be seen in abundance in the choir 
a t  Amiens cathedral (1256-69) and in Cologne cathedral (1248), 
which was designed by a master who knew the plans for Amiens 
before the choir was continued. (See GABLE; SPIRE.) 

A F T E R  D E H l O  A N D  B E Z O L D  

F I G .  5 .- P L I N T H  OF H I G H  GOTHIC 
Cross section is shown a t  l e f t  

Meanwhile the style spreal 
through Europe. The Cister- A F T E R  D E H I O  A N D  B E Z O L D  

cians, often said to have brought ~ : ~ , 6 d ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , H S ~ ~ I ~  
Gothic to all countries, were slow 
to accept the style. I ts  rich detail was antipathetic to their 
asceticism. They replaced the triforium with closed walls. al- 
though the windows, with their Gothic relief, created the impres- 
sion of thinness and gave the walls qualities of Gothic lightness 
and tension. 

Italy was hesitant in adopting Gothic forms. There, wall sur- 
faces were used extensively for frescoes as in Assisi (1228) and in 
Sta. Croce in Florence (1295). The latter even had an open 
timber roof like many other churches of the mendicant orders. 

V. LATE GOTHIC 

I n  Arniens ribs received a sharp edge to emphasize their middle 
line. Later architects developed pear-shaped profiles for ribs, 
shafts and mullions of tracery. Those lines consisting of a convex 
part continued by a concave one were then used as ogee arches in 
traceries at places where the pointed arches of the lights continued 
directly into adjoining circles. They appeared first, perhaps, in 
St. Urbain in Tropes, 1262, and not much later in Heiligenkreuz 
in Austria. 

England.- In England the ogee arches isolated from tracery 
were used in the Eleanor crosses after 1292. They became the 
prevailing form of the Curvilinear style. The upper part of the 
ogee arch was bent forward to form the nodding arches. The 
most splendid example of this three-dimensionality is the row of 
niches in the Lady chapel in Ely (after 1321). In  traceries the 

concave-convex line could be substituted for all concave figures 
of the High Gothic style. Such tracery is fully developed in the 
reredos of Beverley minster (1334). In the big western window 
of York cathedral (1338) it suggests growing leaves. 

In the Curvilinear style, soft "textile" lines replaced the rigid 
structural curves of the earlier style, and in tracery the emphasis 
was upon the creation of complete continuity. These modifica- 
tions also affected the vaults. I n  the chancel of Exeter cathedral 
(c. 1300) the diagonal ribs, together with the ridge rib and the 
tiercerons, although still suggesting structure, formed a continuous 
pattern without emphasis upon the transverse arches marking 
the limits of the bays. There, however, the basic form was still 
the quadripartite vault; the cone of the fan vault had not yet 
appeared. An approach to the latter was the vault in the chapter 
house in Wells (c. I ~ O O ) ,  where ribs of different function have 
the same profile and the central portion looks like a complete fan 
vault, except that it rests on the central pier and is continued by 
severies to the walls. The vaults in the choir of Wells (c. 1329), 
Tewkesbury (c. 133 j )  and Gloucester (after 1337) have the basic 
form of barrel vaults. Fragmentary ribs (liernes), rising like 
branches from diagonal ribs or from tiercerons, counteract the 
feeling of structure to give the impression of textile nets. 

In London the so-called court school, in building St. Stephen 
(1292. burned 1834), created the Rectilinear (Perpendicular) 
style which, with its rigid vertical and horizontal lines, was the 
opposite of the Curvilinear (Decorated). Yet these grill-like 
patterns also were applied in such a way as to create continuity 
and the feeling of infinite expansibility. The rows of vertical mul- 
lions climbing up the extrados of the pointed arch were not static 
anymore. The spandrels filled with these fragmentary forms were 
seemingly cut by the arch. The most impressive work in this style 
was the choir of Gloucester cathedral, where the Late Gothic 
decorative grill stands in front of the original Romanesque struc- 
ture. In the transept the vertical lines are crossed by the oblique 
lines of enormous buttresses. In Gloucester true fan vaults were 
used in the cloister for the first time (1351). They consist of 
concave, inverted cones. Halves of these cones rise on each side 
of the gallery. All the ribs are equal; the space between them is 
filled with Curvilinear tracery. The separation of bays is prac- 
tically eliminated, and there is a continuous flow of space. 

See DECORATED PERIOD; PERPENDICULAR PERIOD. 
Germany.-In Germany the Rectilinear form was little used, 

although a parallel can be seen in the west faqade of Strasbourg 
(127 7). In High Gothic times hall churches were preferred and 
there almost exclusively used after 1330. The tendency toward 
spatial continuity altered the form of the piers; e.g., in the Wiesen- 
kirche in Soest (1331). The shafts mere combined with the pier 
so that its core was scarcely recognizable; capitals were omitted; 
and the ribs continued the shafts with the same profile. The 
leading architect of Germany was Peter Parler who, at the age 
of 23, was called to Prague, the capital of the empire at  the time 
of Charles IV, to continue the cathedral. He built complicated 
vaults with hanging bosses and ribs rising free through the space. 
A hanging boss is, of course, the opposite of structural, and ribs 
that do not bear severies are a denial of High Gothic ideals. The 
doctrine that High Gothic represents the apogee of Gothic and 
Late Gothic its decadent phase should be rejected. Late Gothic 
is actually a quite consistent culmination of the entire develop- 
ment of Gothic style. Parler seems to have been influenced by 
English Late Gothic, as free ribs were used in the screen in South- 
well (c. 1325). The vault in Prague was the first real net vault 
on the continent. Parler was also the first to use an even number 
of sides for the polygon of a choir in Kuttenberg (1360). This 
meant that there was no longer a wall frontal to the axis, and that 
diagonality prevailed. 

Later architects transferred the form of the hall to the choirs. 
The ambulatory and the chapels were then drawn into the unified 
flow of the entire space. An early work of this kind was the choir 
of Schwabisch Gmiind (1351); a late one was that of St. Lorenz 
in Nuremberg (1445) ; and a still later one was Our Lady's church 
in Munich (1468). Many of these churches, built on the one- 
story system, had extraordinarily elongated windows which also 
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dominated t h e  exterior, together w i t h  t h e  enormous roofs  cover- 
ing b o t h  nave  and aisles. I n  German territories the  translation 
o f  High in to  Late  Goth ic  was also accomplished i n  the  tower de- 
signs. Outstanding works  were the  towers o f  S t .  Stephen i n  
Vienna  ( a f t e r  13 j 9 )  and o f  Strasbourg minster ( i t s  octagon. 1400; 
i ts  spire finished i n  1 4 3 9 )  T h e  tower i n  Vienna rises w i t h  con- 
t inuously diminishing ex tens ion;  t h e  stories are no t  sharply sepa- 
rated and are pushed upward like t h e  parts o f  a telescope. T h e  
tower o f  Strasbourg has a spire dissolved i n  wreaths o f  small 
tabernacles containing staircases leading u p  t o  the  highest point. 

France.- In France the  development was retarded b y  the  Hun- 
dred Years '  W a r .  T h e  English Curvilinear was adopted in A4miens 
i n  t h e  chapel o f  Bishop L a  Grange ( 1 3 7 3 )  T h e  traditional verti- 
calism applied t o  t h e  tracery o f  t h e  Curvilinear transformed i ts  
character in to  upward flaming 
f o r m s ,  hence t h e  n a m e  Flamboy- 
ant  style ( q . v . ) .  I t  changed t h e  
rose windows in to  explosive pat- 
terns such as tha t  o f  L y o n s  cathe- 
dral ( 1 3 9 2 )  or o f  t h e  Sainte 
Chapelle, Paris ! 148 j )  . One o f  
t h e  mos t  impressive works  i n  th i s  
s tyle is t h e  upper part o f  t h e  
facade o f  R o u e n  cathedral (c. 
14901. 

Nationa1Variations.-While 
i n  High Goth ic  t imes  French ra- 
tionality and English imagination 
created t w o  leading variants o f  
Goth ic ,  i n  Late  Goth ic  t imes  
other nations created their o w n  
versions. Materialists empha-  
sizedthe inheri tedand supposedly A F T E R  D E H ' O  A N D  B E Z o L D  

FIG 7 - LATE G O T H I C  RIBS W I T H  permanent quali t ies;  idealists e m -  l,T,R,,NET,ATIO,s~ ,,. 
phasized t h e  spiritual tradition o f  
acquired qualities. O f  course 
b o t h  work  together,  b u t  i t  is easier t o  prove the  consistency o f  
t h e  tradition f r o m  master t o  pupil. Some regional variations 
o f  Gothic are obviously dependent  also o n  the  material available. 
Regions which  had n o  stone suitable for  building used bricks and 
adapted Gothic f o r m s  t o  this material;  e.g., i n  northeastern Ger- 
m a n y .  Bavaria, southern France and Holland. Specifically na- 
tional talents are clearly evident  i n  t h e  Late Gothic churches o f  
Spain and Portugal. T h e  cathedral o f  Gerona ( 1 4 1 7 1 ,  wi th  i t s  
vault  73 f t .  i n  wid th ,  is  the  widest  i n  Gothic architecture. M a n y  
Spanish churches are notable for their extraordinary dimensions. 
Seville: 1412;  is the  largest. Y e t  Spanish architecture is also 
individual i n  i ts  decorative detail, based i n  part o n  Moorish orna- 
mentation.  I n  Portugal t h e  church o f  Be1i.m ( c .  I 500) is unique 
b y  reason o f  t h e  west-east extension o f  t h e  transept and its ex-  
t remely  rich cloister. 

t\s La te  Goth ic  i n  Spain shows the  influence o f  Islamic architec- 
ture ,  so Italian Goth ic  is influenced b y  classical models. T h a t  t h e  
proportions o f  R o m a n  buildings were retained is best shown b y  
comparing t h e  cathedral o f  Florence ( 1 2 9 6 )  wi th  that  o f  Amiens. 
Florence, however ,  should no t  b e  criticized o n  this basis. T h e  
N a y  f r o m  t h e  majest ic  nave  t o  t h e  crossing wi th  i ts  cupola mus t  
rather b e  seen as a symbol o f  the  w a y  t o  salvation through en- 
deavour. T h e  total ly  diiferent cathedral o f  Milan,  1387> m u s t  also 
be judged o n  i ts  o\irn merits .  

Common Features.- Obvious as are the national differences, 
i t  m u s t  b e  recognized tha t  there mas a trend common t o  all coun- 
tries. Rota t ing  foliage o n  capitals appeared i n  the  nave o f  Wel l s  
cathedral ( c .  1 2 5 0 )  and i n  the  chapter house i n  Southwell ( b e f o r e  
1 3 0 0 ) .  I t  was followed b y  rotating patterns i n  tracery. b y  spiral 
columns and b y  vaults  w i t h  ribs i n  the  f o r m  o f  three-dimensional 
double curves.  T h e s e  f o r m s  were found i n  Spain, Germany  and 
e v e n  i n  I ta ly .  Vasari  criticized spiral columns because t h e y  
cannot carry a n y  a e i g h t .  W e  understand today tha t  all these 
forms  were based o n  t h e  desire t o  produce endless movement ,  
continuity ,  mult ipl ici ty  o f  v iews ,  recession and,  insofar as pos- 
sible, t h e  subst i tut ion o f  texture for  structure 

Culminating features o f  t h e  style were found  i n  m a n y  countries:  
t h e  Laurentius portal o f  Strasbourg cathedral ( 1 4 9 5 )  ; t h e  church  
o f  Xnnaberg i n  Saxony  ( 1 4 9 9 ) )  where complicated,  curved ribs 
and piers w i t h  concave sides pushed through t h e  vault  ( f i g .  I E )  ; 
Palencia cathedral i n  Spain ( a f t e r  I ~ O O )  ; t h e  total ly  perforated 
Flamboyant porch o f  S t .  Pv.Iaclou i n  R o u e n  ( c .  1 5 0 0 ) ;  t h e  
H e n r y  V I I  chapel i n  W e s t m i n s t e r  ( I ~ o o ) ,  w i t h  hanging f a n  
vaul t s .  I n  all these cases t h e  a im was n o t  t o  display skill and 
ingenuity.  b u t  t o  carry t o  i ts  ex t reme t h e  principle o f  division,  
introduced b y  t h e  first ribs. Strangely enough,  this  led t o  those  
double curved lines, as a t  Annaberg. tha t  t h e  architect o f  D u r h a m  
choir was trying t o  avoid.  B y  t h e  t i m e  t h e  Gothic style w a s  super- 
seded b y  the  Renaissance style i ts  possibilities had b e e n  prac- 
tically exhausted b y  t h e  various nations. 

Ul t imate ly  t h e  f o r m  o f  t h e  whole and t h e  detail was de termined  
b y  the  individual masters w h o  were influenced n o t  on ly  b y  their  
patrons and national tradit ions,  b u t  also b y  t h e  ideas o f  their  col- 
leagues. M o r e  t h a n  a thousand names  o f  masons have  c o m e  d o w n  
t o  us  b u t ,  apart f r o m  their w o r k ,  w e  k n o w  little about  t h e m .  W e  
k n o w  more  about  t h e  organization o f  t h e  guilds. 

VI. SECULAR ARCHITECTURE OF THE GOTHIC PERIOD 

T h e  same masters \tho buil t  t h e  cathedrals also m a d e  t h e  de- 
signs for their cloisters l ike Gloucester and f o r  monasteries l ike 
L lont  S t .  Michel  ( q  v . )  Inso far  as t h e  ribbed vaul t  i n  all i t s  
stages, tracery.  Gothic profiles, etc.. was used i n  secular buildings,  
such  buildings m a y  b e  included i n  a survey o f  t h e  h i s tory  o f  Goth ic  
style.  B u t  ~ h e t h e r  t h e  monasteries,  castles, t o w n  halls and 
private houses themselves m a y  b e  called Goth ic  is  another ques- 
t ion .  T h e  same quest ion m a y  b e  raised i n  regard t o  t h e  fortifica- 
t ions o f  cities and t o  the  m a n y  t y p e s  o f  parish churches i n  e v e r y  
country.  Gothic is essentially ecclesiastical, and w e  would  d o  
be t ter  t o  speak o f  secular architecture o f  t h e  Goth ic  period rather 
t h a n  o f  secular Gothic architecture. Y e t  t h e  palace o f  t h e  arch- 
bishop i n  Sens ( 1 2 4 0 )  has big High  Goth ic  windo~\s.  w i t h  t racery  
and buttresses adorned n i t h  tabernacles and cro\\ned b y  pinnacles. 
I n  t h e  facade o f  t h e  Palazzo Vecchio  i n  Florence ( I  2 9 9 ) ,  o n  t h e  
other hand ,  al though i t  t o o  has Goth ic  windows ,  t h e  heaviness o f  
t h e  closed malls prevails. T h e  ducal palace i n  V e n i c e  shows i n  
i t s  t w o  lower stories t h e  Goth ic  dissolution o f  t h e  wall b y  t h e  
arrangement o f  open galleries combined a i t h  L a t e  Goth ic  tracery 
i n  t h e  second floor, b u t  t h e  v a l l  rising above is flat and adorned 
w i t h  a def ini tely " textile" pattern. T h i s  facade was bu i l t  about  
1300-1424. From this  mix ture  o f  principles o f  s tructure and 
tex ture  t h e  composit ion o f  t h e  palace C a  d'Oro i n  V e n i c e  ( 1 4 2 1 )  
is derived.  T h e  palace o f  t h e  popes i n  Av ignon,  1334 ,  shows 
closed walls and contains accasional Gothic details. L a t e  Goth ic  
style is fel t  strongly i n  the  Flamboyant decoration o f  t h e  salle des 
pas perdz~s i n  t h e  palace o f  t h e  dukes  i n  Poitiers ( 1 3 9 3 )  ; i n  t h e  
picturesque private house o f  Jacques Coeur i n  Bourges ( c .  1 4 3 0 )  ; 
and t h e  richly decorated exterior o f  t h e  council house i n  L o w e n  
( 1 4 4 7 ) .  T h e  last phase m a y  b e  represented b y  t h e  Albrechtsburg 
i n  Meissen ( 1 4 7 1 ) ,  w i t h  i ts  m a n y  varieties o f  Late  Goth ic  vaul t s  
and i t s  picturesque irregulari ty ,  t h e  IVladislav hall i n  t h e  castle i n  
Prague, 1 4 9 3 ;  and t h e  Palais d e  Just ice i n  R o u e n .  a i t h  i t s  big 
rectangular windoms v,,hlch are nearly Renaissance i n  character, 
b u t  w i t h  free tracery rising b e f o r e  t h e  dormer windows  (c .  1500) .  

See also C A S T L E ;  H A L L;  H A L F - T I M B E R  U'ORK. 

VII. THE CONCEPT OF GOTHIC 

T h e  sculpture and painting. including stained glass ( q . v . ) ,  o f  
t h e  Goth ic  period m a y  properly b e  called Gothic.  I t  m u s t  n o t  b e  
overlooked tha t  Gothic style was already a t  i t s  height  w h e n  t h e  
fine arts began t o  b e  assimilated in to  t h e  building a h i c h  t h e y  were  
t o  adorn. T h e  concept o f  Goth ic  has b e e n  so enlarged t h a t  t o d a y  
one  speaks o f  Gothic mus ic .  Gothic l i turgy,  Goth ic  metaphys ics  
and e v e n  o f  t h e  Goth ic  m a n .  Since t h e  middle o f  t h e  1 9 t h  cen tury  
scholars have  debated t h e  quest ion o f  vvhether t h e  Goth ic  spirit 
mani fes ted  i tsel f  i n  all fields; one art historian demanded  de- 
risively t o  b e  shown t h e  transmission belts be tween  t h e m .  Y e t  
there is  n o  need t o  look for  transmission belts  i f  one understands 
tha t  all art is f o r m  as symbol o f  t h e  Zeitgeist. W e  saw t h a t  t h e  
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first ribs disturbed the formal unity of Romanesque style because 
they introduced the principle of division. But they were accepted 
and their possibilities were exploited up to the latest Gothic be- 
cause the culture tended to accept the belief that the individual 
is only a part of a transcendent whole, a fragment of the universe 
and of infinity. The unity of form and meaning resulted primarily 
from the profound desire of men to be united in themselves, to 
have style themselves. I n  this sense one might use the term 
"Gothic man." 

VLU. THE SURVIVAL AND REVIVAL OF GOTHIC 
ARCHITECTURE 

I t  is understandable why the Italian "Renaissance man" re- 
jected Gothic; why in the north traditional Gothic was mixed with 
Renaissance; e.g., in St. Pierre in Caen (1518) and St. Eustache 
in Paris (1532) The so-called German Renaissance may be seen 
as an expression of the desire to bridge the irreconcilable differ- 
ences of Reformation and Counter Reformation. Gothic remained 
a specific Catholic style and lost its original meaning until roman- 
ticism began to revive Gothic forms. An early revival occurred 
in England at  Strawberry Hill (begun I 750), where Horace Wal- 
pole built a "Gothic castle." Gothic revival works were built 
quickly with cheap materials. A. W. N. Pugin (q.v.) became a 
Catholic, believing this to be the prerequisite for the revival of 

.Gothic. With Charles Barry he built the Houses of Parliament in 
London (1836). K. F. Schinkel had built the neo-Gothic Werder 
Kirche in Berlin (1821) without espousing Catholicism. The 
spiritual background had changed. Viollet-le-Duc (q.v.) restored 
French Gothic buildings and wrote theoretical and historical trea- 
tises. The 19th century revived all styles in succession. Heinrich 
von Ferstel in Vienna built the Votive church (1856) in French 
High Gothic and the university (1873) in Renaissance. The occa- 
sional use of Gothic was a manifestation of generations imbued 
with the idea of historism. The 20th century created a new style 
based on the exploitation of concrete, steel and glass, expressing 
the fundamentally different modern view of society and existence. 
There is still a demand for the Gothic style for churches and col- 
leges which feel themselves rooted in the medieval tradition. In 
1928 Princeton university finished a Gothic chapel and in 1948 
adorned its most modern library with details derived from Gothic 
models. The Gothic spirit is remote from contemporary life. To 
love and appreciate Gothic in its original masterpieces the history 
of the forms must be understood to be symbolic of the endeavour 
to create sacred places for the worship of God. See MODERN 
ARCHITECTURE. 

BIBLIOGRAPHY.-G. Dehio and G. von Bezold, Die kirchliche Baukunst 
des Abendlandes, vol. ii and its atlas (1901) ; P. Frankl, The Gothic: 
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religieuse en France a l'epoque gothique (1926) ; E .  Gall, Die gotische 
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Architecture in Britain (1956) ; M. Hiirlimann and P. Meyer, Englische 
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del Arte Ztaliana. ii. ( I O ~ I )  : H. R. Hahnloser. Villard de Honnecourt ~ , - . ,  
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GOTHIC ART is the climactic medieval style of western 

Europe an art that followed Romanesque art and preceded Ren- 
aissance art ( q q . ~ . ) .  The Gothic synthesis was first achieved 
in the fle de France (an area roughly within a roo-mi. radius of 
Paris), then spread outward to England, Germany, Italy and Spain. 
Originating about the middle of the 12th century, the style ran a 
course from an early linear, straightforward and sinuous stage, 
during which the major architectural and aesthetic problems were 
solved, to a Rayonnant style (9.v.) in the 13th and 14th centu- 
ries, and finally to a later flamboyant style (9.v.) in the 15th and 
16th centuries, full of complicated tracery, lavish detail and elab- 
orate filigree designs. While continental and American historians 
usually refer to these aspects as early, high and late Gothic, 
their British counterparts generally distinguish three periods: 

the Early English period, the Geometric and Curvilinear phases of 
the Decorated period ( q . ~ . ) ,  and the Perpendicular period ( q . ~ . ) .  

Renaissance classicism never completely supplanted the Gothic 
.in northern Europe, and the style received a new impetus from 
the romantic movement beginning about the middle of the 18th 
century. This Gothic revival (though it  is also partially a sur- 
vival) continues with diminishing intensity to the present day 
where it is still encountered in churches, university buildings and 
occasionally in skyscrapers. 

The great century of Gothic art,  however, was the 13th when 
its focal centre was in northern France. The prototype of the 
style has been recognized in the Abbey church of St. Denis, near 
Paris, begun in 1140 by that trusted councilor of French kings, 
Abbot Suger. The significance of St. Denis is not so much in its 
originality as in its creative combination of such successful fea- 
tures of the late Romanesque as the pointed arch for raising the 
crowns of the vaulting, ribbed groin vaults resting on slender clus- 
tered columns, and the use of spur and flying buttresses at  points 
of particular stress. Thereafter, Laon, Paris, Chartres, Rheims, 
Amiens, Rouen, Beauvais and Bourges became French cathedral 
towns. Surviving examples of Gothic secular architecture are 
found in such castles as Carcassonne, France, and Eltz, Ger.; town 
halls as the Palais de Justice (Rouen) , Westminster hall (London), 
Doge's palace (Venice), the Palazzo Publico (Siena), the Bargello 
and Palazzo Vecchio (Florence) ; college and university buildings 
as in Italy, France and England; civil and commercial structures 
in city squares as those of Brussels and Niirnberg; guild halls as 
the Cloth Hall a t  Ypres; domestic houses of stone and wood con- 
struction as those of Jacques Coeur at  Bourges, Diane de Poitiers 
at Rouen, numerous houses with half-timber work (9.v.) in Eng- 
land, and the steep-gabled, multistoried houses of the Hanseatic 
League cities. (See also GOTHIC ARCHITECTURE; ARCH AND 
VAULT.) 

Gothic sculpture existed in close relationship to the buildings 
it was intended to embellish and was consequently incorporated 
directly into the architectural design. There was less emphasis 
than there had been during the Romanesque on carved capitals of 
interior columns, because the greater height placed them beyond 
the range where specific representations could be seen, and because 
the clustered piers were less conducive to unity. Hence a gen- 
eralized type of foliated capital evolved, while more specific rep- 
resentations were transferred to the stained glass windows and 
the sculpture of the exterior. Otherwise interiors included: bap- 
tismal fonts, choir screens, sarcophagi with effigies of the de- 
ceased, and altars, all of stone; carved wooden choir stalls and 
small statues of carved or polychromed wood; metalwork of 
beaten gold, silver and copper gilt; enamel on metal, and cloi- 
sonnC work in such forms as chalices, monstrances, reliquaries and 
crucifixes. 

Exterior sculpture was found in profusion in niches along wall 
surfaces, and especially in the monumental compositions of the 
portals of faqades and transepts where the columns enframing 
the portals, the doorjambs, lintels, tympana, voussoirs and ar- 
chivolts, all provided surfaces for sculptural representation. The 
exterior orientation, furthermore, focused the sculptor's atten- 
tion on problems of light and shade, and carving in depth be- 
came imaortant. (See also SCULPTURE: Romanesaue and Gothic.) 

The more monumental pictorial compositions of the Gothic are 
found in the luminous, translucent window panels of stained glass 
and in wall hangings such as embroideries and tapestries, rather 
than in mosaics and fresco murals as in previous periods. (See 
STAINED GLASS; TAPESTRY.) Miniature painting (q.v.) was far 
more important than its diminutive size would indicate. The art 
of the book, a t  this time, achieved a peak of craftsmanship that 
has never been surpassed. . The pages of these missals, psalters, 
books of hours and lectionaries contain all the elements of the 
Gothic style in miniature form. I n  such outstanding examples as 
the Duc de Berry's Trks Riches Heures, the pages are designed as 
frameworks for such details as the initial letters, text and illumi- 
nations. In  the margins the minutiae of nature are portrayed with 
the greatest skill and delicacy. (See ILLUMINATED MANUSCRIPTS.) 
Such sacred books as well as their secular counterparts in the epics 
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Limoges cross, champlev6 enamel on copper; The cathedral choir a t  Beauvais, France; 1 3 t h  Silver g i l t  and niello monstrance w i t h  paten of 
French, late 1 2 t h  or early 1 3 t h  century. I n  the century. The vaults rise to a height of 1 5 7  ft. St. Bernward. Monstrance f rom Lower Saxony 
Cleveland Museum of A r t  (Brunswick), late 1 4 t h  century;  paten f rom 

Hildesheim, 1 2 t h  century. I n  the Cleveland 
Museum of A r t  

Limoges chasse or reliquary of champlev6 enamel on cop- 
per; French, late 1 2 t h  or early 1 3 t h  century. In  the 
Metropolitan Museum of Art ,  New York 

Wheelwrights and barrelmakers, s ta~ned In i t ia l  "B," w i th  tree of Jesse; i i lurnina- " V i rg in  and Child," painted limestone; French, early 1 4 t h  century. 
glass detail f rom St. Jui ian window of t ion from the Windmill Psal ter ;  Eng- In  the Metropolitan Museum of Ar t ,  New York 
Chartres cathedral; French, 1 3 t h  century lish, c. 1290.  In  the Pierpont Morgan 

l ibrary, New York 

G O T H I C  A R C H I T E C T U R E  AND M I N O R  A R T S  

B Y  C O L I R T E S I  O F  (TOP L E F T )  T P E  C l E V E L A N D  M U S E U M  O F  A 9 7  J H I \ ' h D E  C O L L E C T I C N  ( T O ?  R I G H T )  T H E  C L E Y E L t N O  M U S E U Y  O F  A P T  i P W A D E  C 3 L L E C T 1 3 E  A N D  G ' i T  01 K R S  R H E Y R I  

N O R X E B  ( C E N T R E  L E F T )  T H E  K E T P O P O L T A H  M U S E U M  O F  P R T  G I F T  O F  J .  P E R P C N T  M O R G A N  1 3 1 7 .  ( B C T T C B  C E N T R E )  TI -E P . E R P O N T  h13 C L h  L 1 3 R A R V  ( B O i T i l V  R . G H T )  THE Y L i R O P O L I T A N  M U -  

S E U M  O r  A R T  T H E  C L O I S T E R S  C O L L E C 7 1 C N  P U 9 C H A S E .  1 9 3 7 :  P l i C T O t i R I P I I .  ( T 3 P  C E Y T R E .  A .  B A R E T T E  
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Statues of St. Vincent, St. Denis and St. P i a t  f rom the south por ta l  ( c .  1210- 1250)  of 
Charrres cathedral, France 

" V i rg in  and Chi ld : "  French, 1 4 t h  century. Detai l  of the fireplace i n  the house of Jacques Coeur (c. 1 4 5 0 )  a i  Bouryes, France 
I n  the Louvre, Paris 

"Celebration of the Mass in  Sainte Cha- Judgment  porch (c. 1 2 7 0 )  south doorway of "St. Matthew," stone re l ie f  f rom a choi r  
pelle." m in ia tu re  f rom L e s  Trds  riches Angel choir, L inco ln  cathedral, England screen; French, 1 3 t h  century. I n  the  
Heures du duc de Berry  a t t r i bu ted  to  Louvre, Paris 
t'ie L i m b u r g  brothers; Flemish, 1 5 t h  cen- 
tury .  I n  the Mushe Cond6, Chant i l ly ,  
France 

EXAMPLES OF GOTHIC SCYLPTURE,  P AINT IN G AN D  ARCH IT ECT U RE 

BY C O U R T E S Y  O F  ( T O P  RIGHT) F R E N C H  G C Y L R h Y E N T  T O U R 5 1  O F F I C E ,  P H O T O G R A P X S ,  ( T O P  L E F T ,  E L l T O h l  R , G H T )  A L  V ' R  < C i . i T R E  C. = ? T I  V l P Y N E  APIDRE'15 3 > T r > M  L E F T ,  P i i C - C C I t T i ' E  

i l R A 1 1 0 3 h ,  ( B O T T O M  C E N T R E )  A .  F .  K E ' S T  N i  
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and courtly romances often had covers of carved ivory and richly 
jeweled hammered gold work. While these art forms and repre- 
sentations have primarily an aesthetic appeal for the modern eye, 
in Gothic times they had practical, didactic, instructional and in- 
spirational objectives. 

The various functions of the cathedral as religious centre, shrine 
for pilgrimages, university building, choir school, and theatre for 
liturgical and nonliturgical drama account for its comprehen- 
sive iconography. The veneration of the Virgin Mary and the 
chivalric ideal of womanhood were the sacred and secular sides 
of the Gothic coin. The numerous dedications of cathedrals to 
Notre Dame (e.g., Paris, Chartres, Rheims, Rouen, Amiens), the 
inclusion of Lady chapels on the main axis of church plans, and 
the histories of the Virgin in sculpture and glass testify to the im- 
portance of Marian worship. Aristocratic preoccupation with ge- 
nealogy is reflected in the tree of Jesse designs, uhich traced the 

'kingly ancestors of Christ. A farming community's concern with 
the calendar is seen in such representations as the signs of the 
zodiac and labours of the month. 

Number symbolism played a major role in such iconographic 
plans and arrangements. The tympanum space above portals was 
divided into bands or zones in strict hierarchical fashion. Else- 
where trefoil and quatrefoil forms were employed as geometrical 
frames for serial representations in stone and glass. The number 
three, reflected in the many tripartite divisions of space, alluded 
to the Trinity, and four to such quaternities as the elements of 
fire, earth, air and water. Their sum added up to seven as the 
symbol for man, whose nature was both spiritual and physical. 
Their product indicated such series as the twelve Apostles, tribes 
of Israel, signs of the zodiac, labours of the month and the like. 
Such glass and stone representations have often been character- 
ized as the Bible of the poor and the books of the illiterate. But 
since they also included compendiums of human knowledge as vast 
in range as any of the treatises or encyclopaedias compiled by the 
scholastic philosophers, they were addressed to literate minds as 
well. 

The Gothic cathedral, as a dramatic spatial composition, thus 
became a kind of visual summa that embraced the entire life and 
art of the period. Here architecture, sculpture, glass painting, 
and a host of minor arts combined to create a sublime theatre for 
the Gothic liturgy. By the meeting and merging of technical and 
aesthetic factors, these material means succeeded in achieving the 
desired immaterial and spiritual ends. The masses of masonry, 
which had remained essentially static with the Romanesque, were 
activated with the Gothic so as to quicken the pulse of spatial 
motion. The accent on aspiring pinnacle forms, the rhythmic rep- 
etitions of vertically ascending lines, and the soaring perpen- 
dicular perspectives carried the eye irresistibly upward. Gazing 
a t  the interior alone, a sense of mystery is created because the slen- 
der supporting piers seem inadequate to carry the superstructure to 
such breath-taking heights. The high vaulting and labyrinthine 
interior space, moreover, provided a resonant acoustical chamber 
for the choral chant; the exterior walls were brought to life through 
the myriad of eloquent sculptural forms; and the incorporation 
of the flow of light through the medium of stained glass added 
the dimension of kaleidoscopic colour to etherealize the interior 
space still further. And just as St. Thomas Aquinas' Summa 
theologiae, by its logical divisions and subdivisions of premises 
and propositions, brought together all the tenets of Christian 
thought, just as the trivium, quadrivium and expanded Gothic 
university curriculum provided for the imparting of all human 
knowledge, so also did the Gothic cathedral, with its systematic 
divisions and subdivisions of space, encompass an encyclopaedic 
scope of subject matter in its sculptural and glass representations 
that made it a veritable mirror of the Gothic mind. 

BIBLIOGRAPHY.-J. Evans, Art i n  Mediaeval France, pp. 987-1498 
(1948) ; English Art, pp .  1307-1461 (1949) ; E. MLle, L'Avt religieux 
du X I I I  siecle (rooz:  Ene. tr. IQIZ) : C. R. Morev. Mediaeval Art 

the island Scandza, i.e. Skkne or Sweden and landed first in a 
region called Gothiscandza. Thence they invaded the territories 
of the Ulmerugi (the Holmryge of Anglo-Saxon tradition), which 
were probably in the neighbourhood of Riigenwalde in eastern 
Pomerania, and conquered both them and the neighbouring 
Vandals. 

E a r l y  History.-Under their sixth king Filimer they migrated 
into Scythia and settled in a district which they called Oium. The 
rest of their early history, as it is given by their historian Jor- 
danes, is due to an erroneous identification of the Goths with the 
Getae, an ancient Thracian people. The credibility of the s tow 
of the migration from Sweden has been much discussed by modern 
authors. The legend was not peculiar to the Goths, similar tradi- 
tions being current among the Langobardi, the Burgundians and 
apparently several other Teutonic nations. Although so many 
populous nations can hardly have sprung from the Scandinavian 
peninsula the existence of these traditions certainly requires some 
explanation. I n  part, at least, they are probably due to a Scan- 
dinavian element in the royal families of the various nations which 
participated in them. I t  is also probable that a portion of the 
Gothic nation came from the island of Gotland in the Baltic, 
for it  is clear from archaeological evidence that this island 
had an extensive trade with the coasts about the mouth of the 
Vistula. 

The first certain references to the Goths in ancient literature 
go back to the first years of the Christian era, when they seem to 
have been subject to the Marcomannic king Maroboduus. They 
do not enter into Roman history until the 3rd century, when their 
frontier seems to have been advanced considerably farther south, 
and the whole country as far as the lower Danube was frequently 
ravaged by them. The emperor Gordian is called "victor Gotho- 
rum" by Capitolinus, and further conflicts are recorded with 
his successors, one of whom, Decius, was slain by the Goths in 
Moesia. The emperor Gallus was forced to pay tribute to them, 
and during the next twenty years they frequently ravaged the 
maritime regions of Asia Minor and Greece. Aurelian is said to 
have won a victory over them, but the province of Dacia had to 
be given up. In  the time of Constantine the Great, Thrace and 
Moesia were again plundered by the Goths, A.D. 321. Constantine 
drove them back and then concluded peace with their king 
Ariaric. 

Though by this time the Goths had extended their territories 
far t o  the south and east, it must not be assumed that they had 
evacuated their old lands on the Vistula. Jordanes records several 
traditions of their conflicts with other Teutonic tribes, in particu- 
lar a victory won by Ostrogotha over Fastida, king of the Gepidae, 
and another by Geberic over Visimar, king of the Vandals, about 
the end of Constantine's reign, in consequence of which the 
Vandals sought and obtained permission to settle in Pannonia. 
Geberic was succeeded by the most famous of the Gothic kings, 
Hermanaric (Eormenric, Iormunrekr), one of the greatest figures 
of Germanic saga, whose deeds are recorded in the traditions of 
all Teutonic nations. According to Jordanes he conquered the 
Heruli, the Aestii, the Venedi and a number of other tribes who 
seem to have been settled in the southern part of Russia. From 
Anglo-Saxon sources it seems probable that his supremacy reached 
westwards as far as Holstein. To  his time belong a number of 
other heroes whose exploits are recorded in English and Northern 
tradition, amongst whom we may mention Wudga (Vidigoia), 
Hama and several others, who in Widsith are represented as de- 
fending their country against the Huns in the forest of the Vistula. 
Hermanaric committed suicide in his distress because of an in- 
vasion of the Huns about A.D. 370, and the portion of the nation 
called Ostrogoths then came under Hunnish supremacy. 

(F .  G. M. B.) 
Later History.-From about this time the history of the East 

and West Goths parts asunder. The East Goths do not at first . ,  , - * - ,  - .  
(1942). (WM. F.1 enter into the history of the Empire. I n  376 a great part of the 

GOTHS, a Teutonic people who in the 1st century A.D. appear West Gothic people, under their chief, Frithigern, crossed the 
to have inhabited the middle part of the basin of the Vistula. Danube into the Roman province of Moesia with the approval of 
They were probably the easternmost of the Teutonic peoples. the imperial government. Disputes between the new settlers and 
According to their own traditions they had come originally from the Roman officials soon led to a war, marked by the great Gothic 
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victory at  Ad~$anople in 378, when the emperor Valens was killed. 
His successor Theodosius the Great made terms with the Goth5 in 
381 and the mass of the Gothic warriors entered the Roman 
service as foederati. Athanaric, the Gothic leader, came to Con- 
stantinople in 381 ; he was received with high honours, and had a 
solemn funeral when he died. 

The  death of Theodosius in 395 broke up the union between the 
West Goths and the Empire. The Goths threw off their allegiance, 
and chose Alaric as their king. Under him, the Goths are an inde- 
pendent people under a national king; their independence is in no 
way interfered with if the Gothic king, in a moment of peace, 
accepts the office and titles of a Roman general. But under Alaric 
the Goths make no lasting settlement. Cessions of territory are 
offered to them, provinces are occupied by them, but as yet they 
do not take root anywhere; no Western land becomes Gotizia. 

Greece was the scene of Alaric's first great campaign, in 395-6. 
His Italian campaigns fall into two great divisions, that of 402-3, 
when he was driven back by Stilicho, and that of 408-10, after 
Stilicho's death. I n  this second war he thrice besieged Rome (408, 
409, 410). The second time it  suited a momentary policy to set 
up a puppet emperor of his own, and even to accept a military 
commission from him. The third time he sacked the city. The 
intricate political and military details of these campaigns are of 
less importance in the history of the Gothic nation than the 
stage which Alaric's reign marks in the history of that nation. I t  
stands between two periods of settlement within the Empire and 
of service under the Empire. Under Alaric there is no settlement, 
and service is quite secondary and precarious; after his death in 
410 the two begin again in new shapes. 

Under Ataulf, the brother-in-law and successor of Alaric, an- 
other era opens, the beginning of enterprises which did in the end 
lead to the establishment of a settled Gothic monarchy in the 
West. His position is well marked by the speech put into his 
mouth by the Roman historian Orosius. H e  had at  one time 
dreamed of destroying the Roman power, of turning Roma?zia 
into Gothia, and putting himself in the place of Augustus; but he 
had learned that the world could be governed only by the Iaws of 
Rome a ~ d  he determined to use the Gothic arms for the support 
of the Roman power. In  many shiftings of allegiance, Ataulf 
seems never to have wholly given up the position of an ally of 
the Empire. His marriage with Placidia, the daughter of the great 
Theodosius, was taken as the seal of the union between Goth and 
Roman, and, had their son Theodosius lived, a dynasty might 
have arisen uniting both claims. But the career of Ataulf was 
cut short by his murder at  Barcelona in 415. Under Wallia, who 
became king in that year, a more settled state of things was estab- 
lished. The Empire received again, as the prize of Gothic victories, 
the Tarraconensis in Spain, and Novempopulana and the Narbo- 
nensis in Gaul. The Roman "Aquitania Secunda" became the West 
Gothic kingdom of Toulouse. The dominion of the Goths was 
strictly Gaulish; their lasting Spanish dominion had not begun. 

Under Wallia's successor Theodoric I .  (419-451) Goths and 
Romans became for a time united against their common enemy 
Attila King of the Huns. But they met Gothic warriors in his 
army. By the terms of their subjection to the Huns, the East 
Goths came to fight for Attila against Christendom at Chzlons, 
just as the Serbs came to fight for Bajazet against Christendom 
at  Nicopolis. Theodoric fell in the battle (451). After this mo- 
mentary meeting, the history of the East and West Goths again 
separates for a while. The West Gothic kingdom of Toulouse 
grew within Gaul at  the expense of the Empire, and in Spain at 
the expense of the Suevi. Under Euric (466-48 5) the West Gothic 
power again became largely a Spanish power. The kingdom of 
Toulouse took in nearly all Gaul south of the Loire and'west of 
the Rhone, with all Spain, except the north-west corner, which 
was still held by the Suevi. Provence alone remained to the 
Empire. The West Gothic kings largely adopted Roman manners 
and culture; but, as they still kept to their original Arian creed, 
their rule never became thoroughly accep

t

able to their Catholic 
subjects. They stood, therefore, a t  a great disadvantage when a 
new and aggressive Catholic power appeared in Gaul through the 
conversion of the Frank Clovis. In 507 the West Gothic king 

Alaric 11. fell before the Frankish arms at  Campus Vogladensis, 
near Poitiers, and his kingdom, as a great power north of the 
Alps, fell with him. That Spain and a fragment of Gaul still 
remained to form a West Gothic kingdom was owing to the inter- 
vention of the East Goths under the rule of the greatest man in 
Gothic history. 

When the Hunnish power broke in pieces on the death of 
Attila, the East Goths recovered their full independence. Even 
before this time, in 406, a large body of Goths, apparently belong- 
ing to the eastern branch of their race, had invaded Italy under 
their king Radagais. Later in the century, the East Goths entered 
into relations with the Empire and obtained a settlement in Pan- 
nonia. Subsequently, they play in south-eastern Europe nearly the 
same part which the West Goths played in the century before. 
Towards the close of the jth century their royal house produced 
a great figure, famous alike in history and in romance, in the per- 
son of Theodoric, son of Theodemir. Theodoric the Great is some- 
times the friend, sometimes the enemy, of the Empire, but in all 
cases alike he remains the national East Gothic king. I t  was both 
as Gothic leader and as ally of the Empire that he set out in 
488, by commission from the emperor Zeno, to recover Italy from 
Odoacer. By 493 the East Gothic power was fully established 
over Italy, Sicily, Dalmatia and the lands to the north of Italy. 
Under Theodoric the history of the East and West Goths con- 
verges again, through the marriage of a daughter of Theodoric to 
the Visigothic king Alaric 11. After Alaric's fall in 507 his heir 
was protected by Theodoric, in whose later years the kingdoms 
of the East and West Goths were in effect united. 

The East Gothic dominion was now again as great in extent 
and far more splendid than it could have been in the time of 
Hermanaric. But it was now of a wholly different character. The 
dominion of Theodoric was not a barbarian but a civilized power. 
His twofold position ran through everything. He was at once 
national king of the Goths, and successor, though without any 
imperial titles, of the Roman emperors of the West. The two 
nations, differing in manners, language and religion, lived side by 
side on the soil of Italy; each was ruled according to its own 
law, by the prince who was, in his two separate characters, the 
common sovereign of both. The Goths seem to have been thick 
on the ground in northern Italy; in the south they formed little 
more than garrisons. I n  Theodoric's theory the Goth was the 
armed protector of the peaceful Roman; the Gothic king had the 
toil of government, while the Roman consul had the honour. All 
the forms of the Roman administration went on, and the Roman 
polity and culture had great influence on the Goths themselves. 

Such a system as that which Theodoric established needed a 
Theodoric to carry it on. On his death (526) the East and West 
Goths were again separated. Amalaric, son of Alaric II., succeeded 
to the West Gothic kingdom in Spain and Septimania. Provence 
was added to the dominion of the new East Gothic king Athalaric, 
the grandson of Theodoric through his daughter Amalaswintha. 
But the essential weakness of the East Gothic position in Italy 
now showed itself. The long wars of Justinian's reign (535-555) 
recovered Italy for the Empire, and the Gothic name died out. 

The Res t  Gothic kingdom lasted much longer, and came much 
nearer to establishing itself as a national power in the lands which 
it took in. But its history was long influenced by the difference 
of race and faith between the Arian Goths and the Catholic 
Romans of Gaul and Spain. The Arian Goths ruled over Catho- 
lic subjects, and were surrounded by Catholic neighbours. The 
Catholics everywhere preferred either Roman, Suevian or Frank- 
ish rule to that of the heretical Goths; even the unconquerable 
mountaineers of Cantabria seem for a while to have received a 
Frankish governor. I n  some other mountain districts the Roman 
inhabitants long maintained their independence, and in 534 a large 
part of the south of Spain, including the great cities of Cadiz, 
Cordova, Seville and New Carthage, was, with the good will of 
its Roman inhabitants, reunited to the Empire, which kept some 
points on the coast as late as 624. That is to  say, the same work 
which the Empire was carrying on in Italy against the East Goths 
was at the same moment carried on in Spain against the West 
Goths. But in Italy the whole land was for a while won back, and 
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the Gothic power passed away for ever. In  Spain the Gothic 
power outlived the Roman power, but it outlived it only by itself 
becoming in some measure Roman. The greatest period of the 
Gothic power as such was in the reign of Leovigild (568-586). 
He reunited the Gaulish and Spanish parts of the kingdom which 
had been parted for a moment; he united the Suevian dominion 
to his own; he overcame some of the independent districts, and 
won back part of the recovered Roman province in southern Spain. 
E e  further established the power of the crown over the Gothic 
nobles, who were beginning to grow into territorial lords. The 
next reign, that of his son Reccared ( j 8 6 - ~ o I ) ,  was marked by a 
change which took away the great hindrance which had thus far  
stood in the way of any national union between Goths and 
Romans. The king and the greater part of the Gothic people em- 
braced the Catholic faith. A vast degree of influence now fell into 
the hands of the Catholic bishops; the two nations began to unite; 
the Goths were gradually romanized and the Gothic language 
began to go out of use. I n  short, the Romance nation and the 
Romance speech of Spain began to be formed. The kingdom, 
however, still remained a Gothic kingdom. "Gothic," not "Roman" 
or "Spanish," is its formal title; only a single late instance of the 
use of the formula "regnum Hispaniae" is known. In  the first half 
of the 7th century that name became for the first time geograph- 
ically applicable by the conquest of the still Roman coast of 
southern Spain. The Empire was then engaged in the great 
struggle with the Avars and Persians, and, now that the Gothic 
kings were Catholic, the great objection to their rule on the 
part of the Roman inhabitants was taken away. The modern Span- 
ish nation is the growth of the long struggle with the Mussulmans, 
which followed the overthrow of the Visigothic kingdom in 711. 
Nevertheless, the Goths hold altogether a different place in Span- 
ish memory from that which they hold in Italian memory. In  
Italy the Goth was but a momentary invader and ruler. In  Spain 
the Goth supplies an important element in the modern nation. 
And that element has been neither forgotten nor despised. Part of 
the unconquered region of northern Spain, the land of Asturia, 
kept for a while the name of Gothia, as did the Gothic possessions 
in Gaul and .in the Crimea. The name of the people who played 
so great a part in all southern Europe, and who actually ruled 
over so large a part of it has now wholly passed away; but it is 
in Spain that its historical impress is to be looked for. 

Among the West Goths .written laws had already been put 
forth by Euric. Alaric 11. (484-507) put forth a Breviarium of 
Roman law for his Roman subjects; but the great collection of 
West Gothic laws dates from the later days of the monarchy, 
being issued by King Recceswinth about 654 Of special Gothic 
histories, besides that of Jordanes, already so often quoted, there 
is the Gothic history of Isidore, archbishop of Seville, a special 
source of the history of the West Gothic kings down to Svinthala 
(621-631). Not for special facts, but for a general estimate, no 
writer is more instructive than Salvian of Marseilles in the 5th 
century, whose work D e  Gubernatione D e i  is full of passages con- 
trasting the vices of the Romans with the virtues of the bar- 
barians, especially of the Goths. I n  all such pictures we must allow 
a good deal for exaggeration both ways, but, there must be a 
ground-work of truth. The chief virtues which the Catholic 
presbyter praises in the Arian Goths are their chastity, their 
piety according to their own creed, their tolerance towards the 
Catholics under their rule, and their general good treatment of 
their Roman subjects. H e  even ventures to hope that such good 
people may be saved, notwithstanding their heresy. For the Gothic 
language see below. (E. A. F.) 

There is now an extensive literature on the Goths, and among the 

(Paris, 1903). There is a popular history of the Goths by H. Bradley 
in the "Story of the Nations" series (London, 1888). For the laws 
see the Leges in Band I .  of the Monzlmenta Germaniae historica, 
Leges (1902) ; A. Helfferich, Entstehung und  Geschichte des Wes t-  
gotenrechts (Berlin, 1858) ; F. Bluhme, Z u r  Textkritik des Westgoten- 
rechts (1872) ; F. Dahn, Lex Visigothorum. Westgotische Studien 
(Wiirzburg, 1874) ; C. Rinaudo, Leggi dei Visigote, studio (Turin, 
1878) ; and K. Zeumer, "Geschichte der westgotischen Gesetzgebung" 
in the Neues Archiv der Gesellschaft fur iiltere deutsche Geschichts- 
kunde. See also THEODORIC. 

Gothic Language.--Our knowledge of the Gothic language 
is  derived almost entirely from the fragments of a translation of 
the Bible which is believed to have been made by the Arian bishop 
Wulfila or Ulfilas (d. 383) for  the Goths who dwelt on the lower 
Danube. The mss. which have come down to us and which date 
from the period of Ostrogothic rule in Italy (489-555) contain 
the Second Epistle to the Corinthians complete, together with 
more or less considerable fragments of the four Gospels and of 
all the other Pauline Epistles. The only remains of the Old Tes- 
tament are three short fragments of Ezra and Nehemiah. There is 
also an incomplete commentary on St. John's Gospel, a fragment 
of a calendar, and two charters (from Naples and Arezzo, the 
latter now lost) which contain some Gothic sentences. All these 
texts are written in a special character, which is said t o  have been 
invented by U'ulfila. I t  is based chiefly on the uncial Greek alpha- 
bet, from which indeed most of the letters are obviously derived, 
and several orthographical peculiarities, e.g., the use of ai  for e 
and ei  for  Z reflect the Greek pronunciation of the period. Other 
letters, however, have been taken over from the Runic and Latin 
alphabets. Apart from the texts mentioned above, the only remains 
of the Gothic language are the proper names and occasional words 
which occur in Greek and Latin writings, together with some 
notes, including the Gothic alphabet, in a Salzburg ms. of the 10th 
century, and two short inscriptions on a torque and a spear-head, 
discovered at Buzeo (Walachia) and Kovel (Volhynia) respec- 
tively. The language itself, as might be expected from the date 
of Wulfila's translation, is of a much more archaic type than that 
of any other Teutonic writings which we possess, except a few 
of the earliest Northern inscriptions. This may be seen, e.g., in  the 
better preservation of final and unaccented syllables and in the re- 
tention of the dual and the middle (passive) voice in verbs. I t  
would be quite erroneous, however, to  regard the Gothic fragments 
as representing a type of language common to all Teutonic nations 
in the 4th century. Indeed the distinctive characteristics of the 
language are very marked, and there is good reason for  believing 
that it differed considerably from the various northern and west- 
ern languages, whereas the differences among the latter a t  this 
time were probably comparatively slight (see TEUTONIC LAN- 
GUAGES). On the other hand, it must not be supposed that the 
language of the Goths stood quite isolated. Procopius ( V a n d .  i. 2) 
states distinctly that the Gothic language was spoken not only by 
the Ostrogoths and Visigoths but also by the Vandals and the 
Gepidae; and in the former case there is sufficient evidence, 
chiefly from proper names, to prove that his statement is not far 
from the truth. With regard to the Gepidae we have less in- 
formation; but since the Goths, according to Jordanes (cap. 17), 
believed them to have been originally a branch of their own 
nation, it  is highly probable that the two languages were a t  least 
closely related. Procopius elsewhere ( V a n d .  i. 3 ;  G o t h .  i. I ,  iii. 2) 
speaks of the Rugii, Sciri and Alani as Gothic nations. The fact 
that the two former were sprung from the north-east of Germany 
renders it  probable that they had Gothic affinities, while the Alani, 
though non-Teutonic in origin, may have become gothicized in 
the course of the migration wriod. 

principal works may be mentioned: T. Hodgkin, Italy and her I n  the 4th and 5& the Gothic languagevUsing the 
Invaders (1861-99) (Oxford, ; E. 1880-99). Wietersl;ei&, F Dahn, Geschichte Die Konige der volkerwanderung der Germanen term in its widest sense-must have spread over the greater part 
(1880-81) ; R. Pallmann, Die Geschichle der Vblkerwanderung (Gotha, of Europe together with the north coast of Africa. I t  disappeared, 
1863-64) ; B. Rappaport, Die Einfiille der Goten i n  das romische however, with surprising rapidity. There is no evidence for its 
Reich (Leipzig, 1899), and K. Zeuss, Die Deutschen und die Nachbar- survival in Italy or Africa after the fall of the Ostrogothic and 
stamme (Munich, 1837). Other works which may be consulted are: vandal kingdoms, while in spain it is doubtful whether the visi- 
E. Gibbon, Decline and Fall of the Roman Empire, edited by J .  B 
Bury (1896-Igoo) ; ,, B, Bury, History o f  the L~~~~ R~~~~ goths retained their language until the Arabic conquest. In  central 
(1889) ; P. Villari, Le Invasioni barban'che i n  Italia (Milan, 1901) ; Europe it may have lingered somewhat longer in view of the 
and F. Martroye, L'Occident a PLpoque byzantine: Goths et Vandales evidence of the Salzburg ms. mentioned above. Possibly the in- 
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formation there given was derived from southern Hungary or 
Transylvania where remains of the Gepidae were to  be found 
shortly before the Magyar invasion (889). According to Wala- 
fridus Strabo (de Reb. Eccles. cap. 7) also, Gothic was still used 
in his time (the 9th century) in some churches in the region of 
the lower Danube. Thenceforth the language seems t o  have sur- 
vived only among the Goths (Goti Tetraxitae) of the Crimea, 
who are mentioned for the last time by Ogier Ghislain de Busbecq, 
an imperial envoy at  Constantinople about the middle of the 16th 
century. H e  collected a number of words and phrases in use 
among them which show clearly that their language was still 
essentially a form of Gothic. (H. M. C) 

The more important phonetic changes are:- 
( I )  e became i always; e.g., wigs (road). But i later became 

e (written ai in Ulfilas' orthography) before r, h; e.g., hairdeis 
(herdsman). 

(2) u became o (written au) before r, h; e.g., baurgs. (In 
Ulfilas' orthography the letters transcribed e, o are used for long 
vowels only.) 

(3)  ai, au became 6,6; but the digraphs were still written. 
(4) short vowels (except u)  in final syllables were lost; e.g., 

dugs, gusts: d a ~ a z ,  -3astiz. 
(5) final nasals and explosives were lost; e.g., sunu (Acc. 

sing.) : Skr. szinum. 
(6) final long vowels (including those which had become final 

through the last change) were (in general) shortened (i>i,  6>a, 
b > a ) ;  e.g., waurhta ( I  sing. pret.) : (N. inscr.) worahtd; liuba 
(N. sing. fem.) : (N. inscr.) liubu. 

(7) voiced spirants when final (also before s )  became voice- 
less; e.g., bap (3 sing. pret. of bidjan). 

All these changes which occurred before or during the 4th 
century rendered the Gothic language hardly intelligible to a 
person who spoke a northern or western language. At a later 
date Gothic underwent further changes which do not appear in 
Ulfilas' version (c. 370 A.D.), or only to  a slight extent. 

( I )  i became a close e- sound; e.g., Venethee (Jordanes), for 
Winid-. 

(2) u became a close o sound: e.g., 'Pbyo~ (Procopius) : Rugij; 
later o became a in unaccented syllables, e g., ziraz (for -us). 

(3) d became i; e.g., leikeis for Zekeis (not infrequently in the 
MSS.). 

(4) 6 became 6; e.g., sunjus for sunjos. 
The Gothic and Scandinavian (q.v.), languages have one or 

two characteristics in common, the most important of which is 
the treatment of intervocalic j and w in a number of words. 
I n  the former case we find Goth. -ddj- and O.N. -ggi-, whereas 
in German a diphthong developed; e g., Goth. twaddje (Gen. of 
twei, "two"). I n  the latter case both Goth. and Scand. had ggw 
while a diphthong appears both in English and German, e.g., Goth. 
triggws ("trueH), Anglo-Saxon getriowe, getriewe, Old High Ger- 
man gitriuwi. Gothic and Scandinavian preserved the ending -t 
in the 2 singular of the strong Preterite, while English and German 
had a different form with the stem of the plural. By the 4th or 
5th century the Scandinavian languages had far more resemblance 
to  English and German than t o  Gothic. 

See H. C. von der Gabelentz and J. Joebe, Ulfclas (Altenburg and 
Leipzig, 1836-46) ; E. Bernhardt, Vulfila oder die gotische Bibel 
(Halle, 1875). For other works on the Gothic languages see J. Wright, 
A Primer of the Gothic Language (Oxford, 1892), p. 143 f .  To the 
references there given should be added: C. C. Uhlenbeck, Etymo- 
logisches Worterbuch d. got. Sprache (Amsterdam, 2nd ed., 1901); 
F. Kluge, "Geschichte d. got. Sprache" in H. Paul's Grundriss d. germ. 
Philologie (2nd ed., vol. i, Strassburg, 1897) ; W. Streitberg, Gotisches 
Elementarbuch (Heidelberg, 1897) ; Th. von Grienberger, Beitrage zur 
Geschichte d. deutschen Sprache u. Literatur, xxi 185 ff.; L. F. A. 
Wimmer, Die Runenscrift (Berlin, 1887), p. 61 ff.; G. Stephens, 
Handbook to the Runic Monuments (London, 1884), p. 203; F. Wrede, 
Uber die Sprache der Wandalen (Strassbur~, 1886). For further 
references see K. Zeuss, Die Deutschen, p. 432 f.  (where earlier refer- 
ences to the Crimean Goths are also given) ; F. Kluge, op. cit., p. 515 
ff .; 0. Bremer, ib. vol. iii, p. 822; and W. Streitberg, Gotisches 
Elementarbuch, 1920. 

GOTLAND, an island in the Baltic sea belonging to Sweden, 
lying between 57' and 58" N., and having a length from S.S.W. 
to  N.N.E. of 75 mi., a breadth not exceeding 30 mi. and an area 

of 1 ,220  sq.mi. The nearest point on the mainland is 50 mi. 
from the westernmost point of the island. With the island Flrii, 
off the northern extremity, the Karlsoe, off the west coast, and 
Gotska Sando, 25 mi. N. by E., Gotland forms the administra- 
tive district (lan) of Gotland. The island is a level plateau 
of Silurian limestone, rising gently eastward, with a few low iso- 
lated hills inland, and with steep coasts fringed with free-stand- 
ing columns of limestone (raukar). The climate is temperate, 
and the soil, although in parts dry and sterile, is mostly fertile. 
Rye, wheat and oats are grown, and especially barley, which is ex- 
ported to the breweries on the mainland. The sugar beet is also 
produced and exported, and there are beet-sugar works on the 
island. Sheep and cattle are kept; there is a government sheep 
farm at  Roma, and the cattle may be noted as belonging princi- 
pally to an old native breed, yellow and horned. Some lime-burn- 
ing, cement-making and sea-fishing are carried on. The capital of 
the island is Visby, on the west coast. The  shrunken walled 
town of Visby was one of the richest commercial centres of the 
Baltic from the 11th to the 14th century, and its prosperity was 
shared by the whole island. I t  retains ten churches besides the 
cathedral. T h t  massive towers of the village churches are often 
detached, and doubtless served purposes of defense. The churches 
of Roma, Hemse, with remarkable mural paintings, Othen and 
Larbo may be specially noted. Some contain fine stained glass, 
as at Dalhem near Visby. The natives of Gotland speak a dialect 
distinguished from that of any part of the Swedish mainland. Pop. 
of Ian (est. 1940) 58,444. Density per sq.mi. 48. 

HISTORY 
Gotland has a remarkable history, the most important part of 

which goes back to mediaeval times. Already in the early period 
of the Stone Age the island was a centre of trade and shipping in 
the Baltic, and its commercial importance increased during the 
Bronze and Iron Ages. Out of the 7,000 Roman coins dating from 
the two first centuries after Christ which have been found in 
Scandinavia more than 5,000 have come from Gotland, while 
most of the Byzantine solidi and of those from the Western em- 
pire were dug up on the islands of Gotland, eland and Bornholm. 
About go,coo Arabic coins have been found in Scandinavia, more 
than half of them in Gotland. Hence it  is deduced that the 
island was a commercial centre for Sweden, Denmark, Germany 
and eastern Europe with connections extending far beyond this 
region After the Scandinavian countries had been converted to 
Christianity, pilgrims from Norway and Sweden often travelled t o  
the Holy Land by way of Gotland. 

During the 9th century Gotland ranked as part of Sweden 
although in administration and government it  was largely autono- 
mous. The peasants of the island were also traders and their 
wealth was famous far and wide. Nearly IOO churches were built 
or restored during the island's great days. A town came into ex- 
istence at  Visby and German merchants took up  their abode there. 
The peasant-traders found their competition injurious and open 
strife broke out between the townsfolk and the countryfolk. 
About A.D. 1280 the Swedish king, Magnus LadulBs, bound the 
island closer t o  Sweden and levied taxes as a punishment for these 
disturbances. During the 14th century Visby continued to be 
talked about as the richest city in Scandinavia. Covetous neigh- 
bours were tempted by this and the Danish king, Valdemar Atter- 
dag, invaded the island in the year 1361 and defeated an army of 
peasants outside Visby, which became his prey. Visby was a mem- 
ber at this period of the Hanseatic league which now united with 
Sweden and Norway against Denmark, but owing to dissensions 
among the allies the Danish king went unscathed. During the later 
portion of the middle ages Visby and the whole island of Got- 
land were a resort for pirates and for foreign invaders such as 
the Vitelianerna (from Mecklenburg), the Teutonic knights, the 
Danes, and Erik of Pomerania who from the vantage point of the 
newly-built castle of Visborg spread terror over this part of the 
Baltic during the years 1437-49. The Danish country nobles, 
the brothers Tott,  exercised the lofty calling of Sea-rovers from 
the island during the years 1449-87. The island belonged de facto 
to Denmark and was formally transferred to the Danish throne 



by Sweden by the Peace of Stettin in 1570. Through the Peace 
of Bromsebro, in 1645, Sweden regained the island, which has 
since continued to belong to her except during the years 1676-79, 
when the Danes occupied it and for some weeks in 1808. 

During the middle ages the special laws of Gotland were kept 
on the island. The importance of Visby in the sea-trade of the 
world is conclusively attested by the famous code of maritime 
law which bears its name. This "sea law which the merchants 
and seamen have made at  Visby" ("Waterrecht dat de Kooplude 
e n  de Schippers gemakt hebben to  Visby" ) was based upon the 
Liibeck code and was first printed in Low German in 1505 but prob- 
ably dated back to about 1240 (see MARITIME LAW). 

Visby boasts a number of fine ruins of churches and a large 
portion of its walls dates from mediaeval times. I t  has become 
in consequence one of Sweden's principal tourist resorts. 

BIBLIOGRAPHY.-H. Hildebrand, Visby och dess minnesrniirken 
(1893) ; J .  Roosval, Die Kirchen Gotlands (1911) ; E. Eckhoff, St. 
CEemensJ Kyrka i Visby (I~IZ), and Visby stadsmur (1922) ; Gamla 
svenska stader vi2; Kristian Setterwall, Svensk historisk bibliografi 
(1901-1920, 1923) ; J. Roosval, Den Gotliindske Ciceronen, 1926. 

~ 0 ~ 6 - R E T T ~ ,  Japanese archipelago (literally, five-island 
chain) lying off the western coast of Kyushu, administered by 
Nagasaki prefecture. There are more than IOO islands (34 are 
inhabited) with a total area of 266 sq.mi. stretching about 62 mi. 
from northeast to southwest. 

The five largest and most densely settled islands are Fukue, 
Hisaka, Naru, Wakamatsu and Nakadori, in south-north sequence. 
Largely created by volcanic activity, the islands have mountainous 
interiors. Intensive dry-field farming is practised on terraces and 
slopes, with irrigated rice restricted to a few slender coastal plains. 
Fishing is the main economic activity for large ports like Fukue 
(Fukue Island), Narao (Xakadiiri Island) and many smaller ports. 
In  the northern half of the archipelago, fishing leads agriculture 
in importance and the islands' economy focuses on Sasebo. How- 
ever. fishing is secondary to agriculture in the southern half and 
regular ferry service ties the regional economy to Nagasaki. 

/ T  - n- \ 
(J .  U .  fib./ 

GOTTER, FRIEDRICH WILHEEM ( I  746-1 797). Ger- 
man poet and dramatist, the chief exponent of French classicism 
in the German literary life of his time. Born on Sept. 3, 1746, a t  
Gotha, he studied at Gottingen, and, after a minor diplomatic ap- 
pointment at  Wetzlar, returned in 1768 to Gotha as tutor to two 
young nobles. There with Heinrich Christian Boie (9.v.) he 
founded the famous Gottinger ~Wusenalnzanach ( I  768), in which 
much of the poetry of the Gottinger Bvnd  was published. In  I770 
he was once more in Wetzlar, where he held a diplomatic secre- 
tarial post, and became associated with Goethe's circle. He settled 
in Gotha in 1774 and died there. March 18. 1797. 

Gotter's poetry is elegant and polished but lacks imaginative 
depth. Most of his plays were based on French originals. 

See Gotter's collected Gedichte, 3 vol. (~787-1802) ; R. Schlosser, 
F. W .  Gotter. sein Leben und reine Werke ( 1 8 0 ~ ) .  (,4. Gs.) 

GOTTFRIED VON STRASSBURG ( f ~  I 21o), one of the 
greatest medieval German poets. The dates of his birth and death 
are unknown, as are the circumstances of his life. and the only 
information about him consists of references to him in the work 
of other poets and inferences from his own work. The breadth 
of learning displayed in his epic Tristan und Isolde reveals that 
he must have enjoyed the fullest education offered by the cathedral 
and monastery schools of the middle ages, and this, together ~ ~ i t h  
the authoritative tone of his writing, indicates that. although not 
himself of noble birth, he spent his life in the society of the well- 
born. Tristan was probably written about 1210. Gottfried is 
thus a literary contemporary of Hartmann von Aue, 'Clralther von 
der Vogelweide and Wolfram von Eschenba.ch. 

The Celtic legend of Tristan (q.v.) and Iseult (Ger., Isolde) 
reached Germany through French sources. The first German ver- 
sion is that of Eilhart von Oberge ( c .  IISO), but Gottfried, al- 
though he probably knew Eilhart's poem, based his own work on 
the Anglo-Norman version of Thomas of Brittany (11 60-70). The 
story centres in Tristan's journey to Ireland on behalf of his uncle, 
King Mark of Cornwall. to bring back Isolde as the king's bride. 
On the return voyage, Tristan and Isolde unwittingly drink a magic 

potion which makes them fall in love with each other. They seek 
to outwit Mark. but are eventually discovered, and Tristan flees to 
Brittany, where he marries another Isolde, "Isolde of the white 
hands." Here Gottfried's poem breaks off and the story is com- 
pleted by Gottfried's continuators, Ulrich von Turheim and Hein- 
rich von Freiberg. I n  the course of further adventures Tristan 
receives a wound from a poisoned spear, and o ~ l y  the first Isolde, 
who has since become Mark's wife, can heal him. She is sum- 
moned from Cornnall. Word is to be brought to the sick Tristan 
nhen the vessel returns: it is to mount a white sail if she is on 
board. a black sail if she is not. The ship is sighted, flying a white 
sail. Tristan's jealous wife, h o ~ ~ e v e r ,  tells him that the sail is 
black. and when Isolde arrives, she finds Tristan dead. Overcome 
with grief. she joins her lover in death. 

Gottfried's moral purpose, as he states it  in the prologue to 
his poem, is to present to courtiers of fine feeling (edeliu herzen, 
literally "noble hearts") an ideal of the love relationship. The 
core of this ideal. which derives from the romantic cult of woman 
in medieval courtly society, is that love ( m i m e )  ennobles through 
the suffering with which it is inseparably linked. This Gottfried 
enshrines in a story in which actions are motivated and justified, 
not by a standard ethic, but according to the fictional "rules of 
love" affected by court circles. Thus the love potion, from being 
the direct cause of the tragedy. has become (as already in Thomas's 
version) the mere outward symbol of a situation brought about 
by the inner nature of the relationship between the lovers-an 
adulterous relationship, yet approved by the "courts of love'' by 
reason of its spontaneity, its exclusiveness and its completeness. 

Although unfinished, Gottfried's is the finest of the medieval 
versions of the Tristan legend and one of the most perfect crea- 
tions of the medieval courtly spirit, distinguished alike by the 
refinement and elevated tone of its content and by the elaborate 
skill of its poetic technique. 

Apart from Tristan Gottfried is known also to have written 
lyric poems, but only two Spruche have survived which can with 
reasonable certainty be ascribed to him. 

B 1 ~ ~ 1 0 ~ ~ . 4 ~ ~ ~ . - G o t t f r i e d ' s  Tristan has been edited many times, 
notably by R. Bechstein, 4th ed. (1923). There is an Eng. trans. by 
A. T. Hatto (1960). See also Gottfried Weber, Gottfrieds von Strass- 
burg Tristan und die Krise des nochnzittelalterlichen Weltbildes u m  
1200 (1953); G. Ehrismann, Geschichte der deutschen Literatur bis 
Z U F ~ Z  Ausgang des Mittelalters ii, 2, I ,  pp. 297-336 (19j4), both con- 
taining full bibliographies. (RD. J. T.) 

GOTTHELF, JEREMIAS: see BITZIUS, ALBERT. 
GOTTINGEN, a town in the Land of Lower Saxony, Ger- 

many, a t  the west foot of the Hainberg, in the valley of the 
Leine. 67 mi. S. of Hanover. Pop. (1959 est.) 77,696. A village of 
Goding or Gutingi is named in documents of about A.D. 950. The 
place received municipal rights from the German king Otto IV 
about 1210, and during the 14th century it held a high place in 
the Hanseatic League. In  1531 it  joined the Reformation move- 
ment. and in the following century it  suffered considerablv in 
the Thirty Years' War. i f t e r  a century of decay, it  was anew 
brought into importance by the establishment of its university; 
and a marked increase in its industrial and commercial prosperity 
has again taken place in recent years. Toward the end of the 
18th century Gottingen was the centre of a society of young poets 
of the S t u r m  und Drang period of German literature, known as 
the Gottinger Dichterbund or Hainbund (see  GERMAN LITERA- 
TURE). 

The town is traversed by the Leine canal, which separates the 
Altstadt from the Neustadt and from Masch, and is surrounded by 
ramparts. The old streets are crooked and narrow. Gottingen 
possesses a mediaeval tou7n hall, built in the 14th century and 
restored in 1880. Industries include branches of the publishing 
trade, manufacture of cloth and woollens and of scientific instru- 
ments. The university, founded by George I1 in 1734 and opened 
in 1737, rapidly attained fame. Political disturbances, in whlch 
both professors and students were implicated, and the expulsion in 
1837 of seven professors-Die Gottinger Sieben- for protesting 
against the revocation by King Ernest Augustus of Hanover of 
the liberal constitution of 1833, reduced the prosperity of the uni- 
versity. The events of 1848. on the other hand, told somewhat in 
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its favour; and, after the annexation of Hanover in 1866, it was 
carefully fostered by the Prussian government. The main univer- 
sity building lies on the Wilhelmsplatz, and, adjoining, is the li- 
brary with the richest collection of modern literature in Germany. 
There are zoological, ethnographical and mineralogical collections, 
the most remarkable being Blumenbach's collection of skulls. The 
Society of Sciences (Sozietat  der Wissenschaf ten)  is well known 
and publishes the Gottinnische nelehrte Anzeinen. 

GOTTSCHALK [GODESCALUS, GOTTESCALE] ( c .  808-867?), 
German theologian, was born near Mainz, the son of a Saxon 
noble who obliged him to enter the Benedictine monastery of 
Fulda, then under the abbot Hrabanus Maurus. I n  829, at the 
synod of Mainz, on the pretext that he had been unduly con- 
strained by his abbot, he obtained his liberty, withdrew first to  
Corbie and then to Orbais where his study of St. Augustine led 
him to support the doctrine of absolute predestination and the 
denial of liberty and responsibility. Between 835 and 840 Gott- 
schalk was ordained priest, and went to  Italy. Driven out through 
the influence of Hrabanus Maurus, now archbishop of Mainz, he 
travelled through Dalmatia, Pannonia and Norica, preaching and 
writing. I n  848 he presented to the synod at  Mainz a profession 
of faith and a refutation of the accusations by Hrabanus Maurus. 
H e  was convicted of heresy however, obliged to swear that he 
would never enter the territory of Louis the German, and handed 
over to Hincmar, archbishop of Reims. 

The next year at  a provincial council a t  Quierzy, presided over 
by Charles the Bald, Gottschalk attempted to justify his ideas, but 
was again condemned, was degraded from the priesthood, and 
shut up in the monastery of Hautvilliers. There Hincmar tried 
again to  induce him to retract, but he continued to defend his 
doctrine, and a great controversy resulted. Prudentius, bishop 
of Troyes, Wenilo of Sens, Ratramnus of Corbie, Loup of Fer- 
rihres and Florus of Lyons wrote in his favour. Hincmar wrote 
D e  praedestinatione and D e  una n o n  trina deitate against his 
views, and called in Erigena. The question was discussed at the 
councils of Kiersy (853), of Valence (855) and of Savonnihres 
(859). Finally Pope Nicolas I .  took up the case, and summoned 
Hincmar to the council of Metz (863). Hincmar declared that 
Gottschalk might defend himself before the pope. Nothing came 
of this, and Gottschalk died without recanting. Of his many 
works we have only the two professions of faith ( c f .  Migne, 
Patrol. Lat., cxxi.), and some poems, ed. L. Traube in Mon.  Germ. 
hist.: Poetae Latini aevi Carolini (t. iii., 1896). Fragments of his 
theological treatises have been preserved in the writings of Hinc- 
mar, Erigena, Ratramnus and Loup of Ferriiires. 

From the 17th century, when the Jansenists exalted Gottschalk, 
much has been written on him. Mention may be made of F. Picavet's 
"Les Discussions sur la libertC au temps de Gottschalk, de Raban 
Maur, dlHincmar, et de Jean Scot," in Comptes rendus de l'acad. des 
sciences morales et politiques (1896) ; and A. Freystedt's "Studien zu 
Gottschalks Leben und Lehre," in Zeitschn'ft fur Kirchengeschichte 
(1897). Further bibliography in Ubenveg's Gesch. der Philosophie. 

GOTTSCHALL, RUDOLF VON (1823-1 gag), German 
man of letters, was born at  Breslau on Sept. 30, 1823, the son of 
a Prussian artillery officer. He studied law at  Konigsberg, but was 
expelled on account of his Liberalism. Breslau and Leipzig proved 
equally intolerant, and he completed his studies in Berlin. During 
this period he wrote Lieder der Gegenwart (1842) and Zensur- 
fluchtlinge (1843)-the poetical fruits of his political enthusiasm. 
I n  1852 he married Marie, baroness von Seherr-Thoss, and for the 
next few years lived in Silesia. I n  1864 he settled in Leipzig, 
Down to 1887 Gottschall edited the Brockhaus'sche Blatter fur 
litterarische Unterhaltung and the monthly periodical Unsere Zeit. 

Among Gottschall's volumes of lyric poetry are Sebastopol (1856), 
Janus (1873), Bunte Bliiten (1891) ; among his epics, Carlo Zeno 
(1854)~ Maja (1864), dealing with an episode in the Indian Mutiny, 
and Merlins Wanderungen (1887). Pitt irnd Fox (1854) was his best 
comedy. The tragedies, Mazeppa, Catharine Howard, Amy Robsart 
and Der Gotze von Venedig, were written in imitation of Schiller. 
His historical novels, I m  Banne des schwarzen Adlers (1875; 4th ed., 
1884), Die Erbschaft des Blutes (1881), Die Tochter Riibezahls (1889), 
and Verkiimmerte Existenzen (1892), enjoyed great popularity. His 
critical work includes Die deutsche Nationalliteratur des 19. Jahrhun- 
derts (1855; 7th ed., ~gor -oz) ,  and Poetik (1858; 6th ed., 1903). See 
his autobiography, Aus meiner Jugend (1898). 

GOTTSCHED, JOHANN CHRISTOPH ( I  700-1 766), 
German literary theorist and critic who introduced French 18th- 
century classical standards of taste into German literature, espe- 
cially drama, was born on Feb. 2, 1700, a t  Judithenkirch near 
Konigsberg. He studied at  Konigsberg. I n  I 730 he was appointed 
professor of poetry at  the University of Leipzig, and in 1734 be- 
came professor of logic and metaphysics there. His lectures, 
writings, editorship of several literary journals and work for 
dramatic reform, in which he collaborated with the actress Karo- 
line Neuber (q.v.), led to the establishment of a so-called "Leipzig 
school" of acting and criticism. He died at  Leipzig, Dec. I 2 ,  I 766. 

Gottsched's most influential work was his Versuch einer krit- 
ischen Dichtkunst  fur die Deutschen (1730), the first German 
treatise on the art of poetry to apply the French classical stand- 
ards of reason and good taste advocated by Nicolas Boileau. His 
aims to purify German as a literary language and to develop 
a classical German style were advanced by his Ausfiihrliche 
Redekunst (1728) and Grundlegung einer deutschen Sprachkunst 
(1748). He wrote several plays on classical principles, of which 
Der sterbende Cato ( I T ~ z ) ,  an adaptation of Joseph Addison's 
tragedy, is the most notable. His Deutsche Schaubfhne  (6 vol., 
1740-45), containing mainly translations from the French, pro- 
vided the German stage with a classical repertory, to replace the 
improvisations and melodramas previously popular. H e  also pre- 
pared a bibliography of German drama, Notiger Vorrat zur 
Geschichte der deutschen dramatischen Dichtkunst  (1757-65). 
His influence decreased after 1740 when he came into conflict 
with the Swiss writers, J. J. Bodmer and J. J. Breitinger ( q q . ~ . ) ,  
who demanded that poetic imagination should not be hampered 
by artificial rules. 

Gottsched's wife, LUISE ADELGUNDE VIKTORIE, nee KULMUS 
(1713-176z), helped her husband in his work of dramatic reform, 
and was the author of several popular comedies. She also trans- 
lated French classical dramas, Addison's Spectator (9 vol., 1739- 
43), Pope's Rape o f  the Lock ( I  744) and other French and English 
works. 

B I B L I O C R A P H Y . - G O ~ ~ S C ~ ~ ~ ' ~  Gesammelte Schriften were ed. by E. 
Reichel (1902-06). See also E. Wolff, Gottscheds Stellung im  deutschen 
Bildungsleben, 2 vol. (1895-97) ; H. Lachmann, Gottscheds Bedeutung 
fur die Geschichte der deutschen Philologie (1931) ; G. Schimansky, 
Goctscheds deutsche Bildungsziele (1939). Frau Gottsched, Lustspiele, 
R. Buchwald and A.  Koster (eds.), z vol. (1908). See P. Schlenther, 
Frau-Fottsched und die burgerliche Komodie (1886). (A. Gs.) 

GOTZ, JOHANN NIKOLAUS ( I  721-1 781), German poet, 
was born at  Worms on July 9, 1721. He studied theology at  
Halle (1739-42)) where he became intimate with the poets 
J. W. L. Gleim and J. P. Uz, acted for some years as military 
chaplain, and afterward filled various other ecclesiastical offices. 
He died at  Winterburg on Nov. 4, 1781. Gotz wrote short lyrics 
and several translations, of which the best is a rendering of 
Anacreon. The best known of his poems is the elegy, Die Mad- 
cheninsel. 

GOUACHE, a type of opaque water colour, and, by extension, 
a picture painted in this medium. Water colour (French and Ger- 
man aquarelle) is the specific term for the transparent method 
(see WATER-COLOUR PAINTING); gouache is applied opaquely. 
Whites and pale tints are produced by the addition of white pig- 
ment, ordinarily zinc white (Chinese white). Gouache colours 
contain the same ingredients as water colours but are compounded 
with more vehicle and inert pigment. Artists sometimes combine 
gouache, water colour and pastel in the same picture. Water 
colour is like a stain in the paper, and the tiny pigment particles 
become enmeshed in its fibres; gouache colour lies on the surface, 
forming a continuous layer or coating. Tinted papers and smooth 
papers can be used instead of the special rough-finish, handmade 
papers which are indispensable in creating the sparkling, trans- 
parent water colour. Gouache paintings are characterized by a 
directly reflecting brilliance, different from that of water colour. 
The medium has its own kind of freshness, lightness and spon- 
taneity of free brushstrokes. When applied with bristle brushes 
it exhibits a slight but effective impasto quality; gouache paint 
is also capable of being worked out to smooth, fla

w

less colour 
fields with sable brushes. (RH. M.) 

GOUDA, a town of the Netherlands, in the province of South 
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Holland, on the Gouwe a t  its confluence with the Ysel, and a junc- 
tion station 1 2 4  mi. by rail N.E. of Rotterdam. Pop. (1957 est.) 
42,181 mun. Tramways connect it u i th  Bodegraven on the old 
Rhine and Oudewater on the Ysel; there is a regular steamboat 
service along canals in various directions. The Groote Markt is 
the largest market-square in Holland. Among the numerous 
churches belonging to various denominations. the first place must 
be given to the Groote Kerk of St John. I t  was founded in 1485, 
but rebuilt after a fire in I j j2 .  and is remarkable for a celebrated 
organ, and a series of 40 stained-glass windows, mostly from the 
hand of Crabeth. Other buildings are the Gothic town hall, 
founded in 1449 and rebuilt in 1690, and the weigh-house, built in 
the I 7th century and adorned with a fine relief. 

In the time of the counts Gouda was busy with brewing and 
cloth-weaving; but a t  a later date the making of clay tobacco 
pipes became the staple trade. and, although this industry some- 
what declined, the churchwarden pipes of Gouda are we11 known. 
I t  also manufactures candles. The transit and shipping trade 
is considerable, and as one of the principal markets of South Hol- 
land, the round, white Gouda cheeses are known throughout Eu- 
rope Boskoop, j mi. N. by W. of Gouda on the Gouwe, is famous 
for its nursery gardens; and the little town of Oudewater, as the 
birthplace of the famous theologian Arminius in I 560. In World 
War I1 Gouda was occupied by Germany. 

GOUDIMEL, CLAUDE (c. I j 10--I 57 2), musical composer 
of the 16th century, born about 1510. Both French and Belgians 
claim him as their countryman. In  all probability he was born 
a t  Besan~on, for in his edition of the songs of Arcadelt, as well 
as in the mass of I j j4, he calls himself "natif de Besanqon" and 
"Claudius Godimellus Vescontinus." The excellent Latin in 
which his letters were written proves that, in addition to his 
musical knowledge, he had a good classical training. In I j 55 he 
published, with Nicolas Duchemin, a musical setting, now lost, 
some odes of Horace, and in 15 57 and I j j8 a Magnificat and two 
Masses. He was living in Metz in I 557, and at about this time, 
probably, joined the Huguenots. For them he composed a setting 
of the celebrated French version (1565) of the Psalms by Marot 
and Beza. The French version of the Psalms was at first used 
by Catholics as well as Protestants, until their use was forbid- 
den in Catholic churches. Goudimel moved to Lyons, where he 
perished durlng the St. Bartholomew massacres of August 27-28, 
1572. 

Among modern books containing examples of Goudimel's work see 
especially 0. Douen, Cltment  Marot et le psautier huguenot ( 2  vols., 
1878), and Choix de Psaumes (1879) ; H.  Expert, Le Psautier huguenof 
du XVIe sidcle (1902); J .  Tiersot, Ronsard et la musique de son 
temps (Leipzig, 1903) 1 and T. Gerold, Cle'ment Marot, Psaumes 
avec les mtlodies (Bibliotheca Romanica, Strasbourg, 1919). 

GOUGE, a tool of the chisel type with a curved blade, used 
for scooping a groove or channel in wood, stone, etc. (see TOOL). 
A similar instrument is used in surgery for operations involving 
the excision of portions of bone. "Gouge" is also used as the name 
of a bookbinder's tool, for impressing a curved line on the leather, 
and for the line so impressed. In  mining, a "gouge" is the layer 
of soft rock or earth sometimes found in each side of a vein of 
coal or ore, which the miner can scoop out with his pick, and thus 
attack the vein more easily from the side. 

GOUGH, SIR HUBERT D E  LA POER (1870- ), 
British soldier, was born on Aug. 12, 1870, a son of Gen. Sir C. 
Gough, V.C., and joined the 16th Lancers in 1889. In 1911 he 
became brigadier-general commanding the 111. Cavalry Brigade 
a t  the Curragh, where his attitude with regard to Ulster and the 
use of the troops in 1914 caused a grave political crisis (see EXG 
LISH HISTORY). He took his brigade to France in August of that 
year, and after successive promotions, was given command of the 
newly constituted V. Army; with this he played an important 
part in the battIe of the Somme. In 1917 he was for some time 
in charge of the Ypres offensive, where his conduct of the opera- 
tions received considerable criticism. The brunt of the great 
German offensive of March 1918 fell on his troops, who were 
unable to withstand the pressure and fell back with heavy loss 
in personnel and material. Gough's dispositions under circum- 
stances of the utmost difficulty were appropriate, but he was de- 

prived of his command. In 1919 he was head of the British RIis- 
sion to the Baltic States. He retired in 1922, n i th  the rank of 
general. He then became a director of Siemens Bros. Gough 
received R.C.B (1916), K C  \ 'O ( I ~ I ? ) ,  and G.C B. (1937). 

GOUGH, HUGH GOUGH, VISCOLTXT ( I  779-1869). Irish 
field marshal, a descendant of Francis Gough who was made bishop 
of Limerick in 1626, was born at IVoodsdown, Limerick, on Nov 3, 
1779. Having entered the army in Aug. 1794, he served wlth 
the 78th Highlanders at  the Cape of Good Hope, taking part in 
the capture of Capetown and of the Dutch fleet in Saldanhd bay 
in 1796. His next service was in the lVest Indies, where, with 
the 87th (Royal Irish Fusiliers), he shared in the attack on Porto 
Rico, the capture of Surinam, and the brigand mar in St. Lucia. 
In  1809 joining the army in Portugal under ll'ellington, he com- 
manded his regiment as major in the operations before Oporto, by 
which the tcwn was taken from the French. At Talavera he was 
severely wounded, and had his horse shot under him. For his 
conduct on this occasion he was afternard promoted lieutenant- 
colonel, his commission, on the recommendation of Wellington, 
being antedated from the day of the duke's dispatch. He was 
thus the first officer who ever received brevet rank for services 
performed in the field at the head of a regiment. H e  was next 
engaged at the battle of Barrosa, a t  which his regiment captured 
a French eagle. At the defense of Tarifa the post of danger was 
assigned to him, and he compelled the enemy to raise the siege. 
At Vittoria, where Gough again distinguished himself, his regi- 
ment captured the baton of Marshal Jean Baptiste Jourdan. H e  
was again severely wounded at  the battle of Nivelle, and was 
soon after created a knight of St. Charles by the klng of Spain. 

After a short respite from active service he served in southern 
Ireland In 1837 he took command in Mysore, whence he was 
sent to China during the first Chinese War (1841-42). After 
the conclusion of the treaty of Nanking in Aug. 1842 the British 
forces were withdrawn. Gough was created a baronet. In  Aug. 
1843 he was appointed commander in ch~ef of the British forces 
in India, and in December he took the command in person against 
the Mahrattas and defeated them at  Rlaharajpur, capturing more 
than 50 guns. In 1845 occurred the rupture wlth the Sikhs, 
who crossed the Sutlej in large numbers. Gough conducted the 
operations. Successes in the hard-fought battles of Rludki and 
Ferozeshah were succeeded by the victory of Sobraon, and shortly 
afterwards the Sikhs sued for peace at  Lahore. Gough was then 
raised to the peerage as Baron Gough (April 1846). The war 
broke out again in 1848, and again Lord Gough took the field; 
but the result of the battle of Chillianwalla being equivocal, he 
was superseded by the home authorities in favour of Sir Charles 
Napier; before the news of the supersession arrived Gough had 
finally crushed the Sikhs in the battle of Gujrat (Feb. 1849). 
His tactics during the Sikh wars were the subject of an embittered 
controversy (see SIKH WARS). Lord Gough then returned to Eng- 
land and was raised to a viscountcy. A pension of Fz,ooo per 
annum was granted to him by parliament, and an equal pension by 
the East India company. 

I n  Nov. 1862, he was made field marshal. H e  died on March 2,  

1869. 
See R. S .  Rait, Life and Campaigns of Viscount Gough, z vol. (1903) ; 

W. Lee-Warner, Li fe  o f  the Marquis o f  Dalhousie, z vol. (1904). 
GOUIN, SIR LOMER (1861-1929), Canadian politician, 

was born at Grondines, Que.. on March 19, 1861. Educated at  
Lava1 and McGill universities, he was called to the bar in 1884 
and became Q.C. in 1900. In 1897 he !$as elected to the Quebec 
legislature and from 1905 to 1920 was prime minister and attorney 
general of the province. He declined to join Sir Robert Borden's 
coalition ministry, subsequently declaring his allegiance to the 
Liberal opposition. Gouin was included in the King cabinet of 
1921 as minister of justice. He was a Canadian representative at  
the fourth assembly of the League of Kations at  Geneva. In  1924 
he attended the imperial and economic councils in London as one 
of Canada's representatives. He died at  Quebec on March 28, 
1929. 

GOUJON, JEAN (c. I~IO?-1 j68?) ,  the greatest French 
sculptor of the mid-16th century. The first record of him docu- 
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ments his activity in 1540 as an architectural sculptor in Rouen. 
His earliest mature masterpiece was the superb relief decoration 
made in I 544-45 for the rood screen of the church of St. Germain 
I'Auxerrois, Paris, now in the Louvre, which also marked the be- 
ginning of his collaboration with 
;he architect Pierre Lescot. The 
especially beautiful relief of the 
P ie t i  illustrates all of the char- 
acteristics of Goujon's personal 
variation of mid-16th-century 
mannerism, in which the highly 
subjective and rarefied ideals of 
beauty created by the artist's 
imagination were not compro- 
mised by reference to what was 
thought "imperfect h'ature." 
These attenuated and hypersensi- 
tive human forms were skillfully 
coerced onto a plane in poses 
which are audaciously unliteral 
and suggest aesthetic move- 
ments as unreal as those of the 
ballet; the mhole was then ex- G l n n u o o N  

quisitely embroidered n i th  a lin- APOSTLE J O H N  BY J E A N  

ear play of nervous, finely divided FORMERLY I N  ST G E R M A I N  L A U X E R -  

draperies. ROIS. NOW I N  T H E  L O U V R E ,  P A R IS  

Goujon's masterpiece  as 
the famous relief ornamentation of the later altered Fontaine 
des Innocents in Paris ( I  j47-49)) where the six extraordinar~ly nar- 
row spaces betneen the pilasters are filled ni th  elegantly elongated 
figures of nymphs. At about the same time Goujon must have 
made the less fine reliefs on the H6tel Carnavalet, which were 
executed largely by assistants. Goujon's brilliant reliefs on the 
court facade of the Old Louvre ( c .  I 549-53) were irresponsibly 
recut by 19th-century restorers. The later ones in the attic above 
show how his late work was bolder in relief and freer from his 
early architectural restraint. The great hall inside contains Gou- 
jon's most ambitious sculpture, especially the famous gallery with 
caryatids carved in the round, but these too were falsified by 
restoration. Recent scholarship has refuted many traditional 
attributions to Goujon. His career after I 562 remains largely 
a mystery; some have thought that as a Protestant he fled Paris. 

See Pierre du Colombier, Jean Goujon (1949) ; Anthony Blunt, Art 
and drchitecture in France, 1500-1700 (1953). (J. HM.) 

GOUJON, JEAN MARIE CLAUDE ALEXANDRE 
(1766-1 j g j ) ,  French publicist and statesman, was born at Bourg 
on April 13, I 766. After a number of years a t  sea, he became 
procureur-gdnirl-syndic of the ddpartement of Seine-et-Oise 
(1792), and subsequently took his seat with the Mountain in the 
Convention. 

After the revolution of 9 Thermidor (July 27, 1794) he de- 
nounced the Jacobin club, and on I Prairial (May 2 0 ,  1795) sup- 
ported the demands of the populace who invaded the legislature. 
The failure of the insurrection brought about his arrest, and he 
committed suicide after his trial. 

GOULBURN, HENRY ( I  784-1 856), ~ n g l i s h  statesman as- 
sociated with Sir Robert Peel and his policies, was born in London 
on March 19, 1784, and educated at  Trinity college, Cambridge. 
Member for Horsham in 1808, he sat in the unreformed parlia- 
ment for a series of small constituencies before being elected for 
Cambridge university, which he represented from 1831 until his 
death near Dorking, Surrey, on Jan. 12, 1856. Undersecretary 
at  the home office from 1810 to 1812 under Spencer Perceval, 
and for war and the colonies under Lord Liverpool from 1812 to 
1821, Goulburn was chief secretary for Ireland from 1821 until 
his resignation when George Canning became prime minister in 
182 7. Holding this office during a difficult period, he proved 
efficient and conciliatory, although frequently denounced as an 
Orangeman; and he became the close associate of his predecessor, 
Sir Robert Peel, whose views he shared on most questions, notably 
Ireland and Catholic emancipation. Chancellor of the exchequer 
under the duke of Wellington from 1828 to 1830, Goulburn suc- 

cessfully continued and extended the fiscal and financial policies 
initiated by William Huskisson and Viscount Goderich. In  1834- 
3 j he was home secretary in the first ministry of Peel. under whom 
he returned to the exchequer in 1841: retaining his position until 
the defeat of the government five years later. The prime minister, 
as first lord of the treasury, himself introduced the important 
budgets of 1842 and 1845, the Bank Charter act and the provi- 
sions for the repeal of the Corn laws. Consequently. Goulburn's 
role has often been regarded as that of a chief clerk, with little 
responsibility for directing policy. Nevertheless, as a trusted ad- 
viser, and an administrator capable of implementing great changes, 
he was invaluable to Peel. In  the last phase of their association, 
Goulburn came to differ from his leader, though never publicly. 
In  184j he agreed to repeal of the Corn laws with the greatest 
reluctance; and after 1846, when he ceased to play any prominent 
part in politics, he was a persistent if private advocate of that 
Conservative reunion to which Peel remained opposed. 

Goulburn was a generally respected figure of the second rank 
who sat in parliament for 48 years, during 2 j  of which he held 
office. In addition, he was narrowly defeated for the speaker- 
ship in 1839. Deeply Conservative in outlook, he was much in- 
fluenced by "liberal Toryism," particularly in economic matters. 
Throughout his career, but especially as a member of Peel's inner 
circle, Goulburn was a prime example of the "man of business" in 
politics, concerned to preserve the existing order through efficient 
administration and judicious attention to "proved abuses." 

(A. F. T.) 
GOULBURN, a city of Argyle county, N.S.W., Austr., 134 

mi. S.\V. of Sydney by the Great Southern railway. Pop. (1954) 
19,183. The municipality was created in 1859 and became a city 
in 1864. I t  lies in a productive agricultural and pastoral district 
at an altitude of 2,129 ft., and is a thriving commercial centre. 
There are Anglican and Roman Catholic cathedrals. 

Goulburn is a railway centre. There the railway to Canberra, 
Cooma and Bombala branches to the south, and to Crookwell and 
Taralga to the north. 

GOULD, AUGUSTUS ADDISON (180 5-1866), U.S. 
conchologist, author of a systematic study of Pacific mollusks 
and shells and expert on Massachusetts invertebrates, was born 
in New Ipswich, N.H., April 23, 1805, and graduated at  Harvard 
in medicine in 1830. His reputation was world-wide; his writings 
fill many pages of the publications of the Boston Society of Natu- 
ral History. He  published with Louis Agassiz (9.v.) the Prin- 
ciples o f  Zoology (2nd ed., 1851) ; he, edited the Terrestrial and 
Air-breathing Mollzrsks (1851-55) of Amos Binney (1803-47). 
The two most important monuments to his scientific work are 
Mollusca and Shells (vol. xii; 1852) of the U.S. Pacific ocean ex- 
ploring expedition (1838-42) under Lieut. Charles Wilkes, pub- 
lished by the government, and the Report  on the Invertebrata of 
lMassachusetts (1841). He  died in Boston Sept. 15. 1866. 

His other works include T h e  S t u d y  of Botany i n  Connection 
with Medicine (1835) ; Description of Shells (1848) ; T h e  Natu-  
ralists' Library (1849) ; Animal Life i n  the Ocean at Great Depths 
(1862); Otia Conchologica (1863); Search Out  the  Secrets o f  
Nature (1885). 

See National Academy of Science, Biographical Memoirs, vol. v, 
pp. 91-113, and Bibliography, pp. 106-113 (190;). 

GOULD, BENJAMIN APTHORP ( I  824-1896), U.S. 
astronomer, best known for his work in connection with longitude 
determinations, was born at  Boston, Mass., Sept. 27: 1824. He  
graduated from Harvard college in 1844, studied mathematics 
and astronomy under C. F. Gauss a t  Giittingen, and returned to 
the U.S. in 1848. He  was in charge of the longitude department 
of the U.S. coast survey (18j2-6;); he developed and organ- 
ized the service, was one of the first to determine longitudes by 
telegraphic means and employed the Atlantic cable in 1866 to 
establish longitude relations between Europe and America. The 
Astronomical Journal was founded by Gould in 1849; and its pub- 
lication, suspended in 1861, was resumed by him in 1885. From 
18 j j to 18 j9 he was director of the Dudley observatory at  Albany, 
N.Y.; and in 1859 published a discussion of the places and proper 
motions'of circumpolar stars to be used as standards by the U.S. 
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coast survey. 

He undertook (1868), on behalf of the Argentine republic, to 
organize a national observatory at  C6rdoba; began to observe 
there with four assistants in 1870; and completed in 1874 his 
Uranometria Argentina (published 1879). He then made a zone 
catalogue of 73,160 stars (1884), and a general catalogue (1885) 
compiled from meridian observations of 32,448 stars. He died in 
Cambridge, Mass., S o v .  26, 1896. 

GOULD, JAY (1836-1892), American financier, was born 
in Roxbury, Delaware county (N.Y.), on May 27, 1836. Though 
he left school in his 16th year, he devoted himself assiduously 
thereafter to private study, chiefly of mathematics and survey- 
ing. In  1852-56 he worked as a surveyor in preparing maps of 
Ulster, Albany and Delaware counties in New York, of Lake and 
Geauga counties in Ohio, and of Oakland county in Michigan, 
and of a projected railway line between Newburgh and Syracuse, 
in Kew York state. I n  1863 he was appointed manager of 
the Rensselaer and Saratoga railway. H e  bought and reorganized 
the Rutland and Washington railway. 

I n  1859 he removed to Kew York city, where he became a 
broker in railway stocks, and in 1868 he was elected president of 
the Erie railway, of which he and James Fisk, Jr., (q.v.) ,  had 
gained control. The management of the road under his control, 
and especially the sale of $j,ooo.ooo of fraudulent stock in 1868- 
70, led to litigation, and Gould was forced out of the company in 
March 1872 and compelled to make restitution. I t  was during 
his control of the Erie that he and Fisk admitted Tweed to the 
directorate of the Erie, and Tweed in turn arranged favourable 
legislation for them at  Albany. With Fisk in Aug. 1869 he be- 
gan to buy gold, his hope being that, with the advance in price of 
gold, wheat would advance to such a price that western farmers 
would sell, and there would be a consequent great movement of 
bread-stuffs from west to  east, which would result in increased 
freight business for the Erie road. His speculations in gold cul- 
minated in the panic of "Black Friday," on Sept. 24, 1869, when 
the price of gold fell from 162 to 13s. 

Gould gained control of the Union Pacific, from which in 1883 
he withdrew after realizing a large profit. Buying up the stock 
of the Missouri Pacific, he built up the "Gould System" of rail- 
ways in the South-western States. In  1880 he was in virtual con- 
trol of Io,ooom. of railway. He obtained a controlling interest 
in the Western Union Telegraph Company, and after 1881, in the 
elevated railways in New York city. He died on Dec. 2, 1892. 

His eldest son, GEORGE JAY GOULD (born 1864), was prominent 
also as an owner and manager of railways, and became president 
of the Little Rock and Fort Smith railway (1888), the St. Louis, 
Iron Mountain and Southern railway (1893), the International 
and Great Northern railway (1893), the Missouri Pacific rail- 
way (1893), The Texas and Pacific railway (1893), and the 
Manhattan Railway Company (1892) ; he was also vice president 
and director of the Western Union TeIegraph Company. I t  was 
under his control that the Wabash system became transcontinental. 

The eldest daughter, HELEN MILLER GOULD SHEPARD (1868- 
1938), became widely known as a philanthropist, and for her 
gifts to American Army hospitals in the war with Spain. 

GOUNOD, CHARLES FRANCOIS (1818-1893), French 
composer, was born in Paris on June 17th, 1818, the son of F. L. 
Gounod, a talented painter. He studied at  the Paris Conservatoire 
under Reicha, HalCvy and Lesueur, and won the "Grand Prix de 
Rome" in 1839. In  Rome he devoted much of his time to the 
study of the works of Palestrina and Bach. In 1843 he went to  
Vienna, where a "requiem" of his composition was performed. 
On his return to Paris he tried in vain to find a publisher for 
some songs which he had written in Rome. He became organist 
to the chapel of the "Missions fitrangkres," and seems to have 
contemplated entering holy orders. Through the intervention 
however of Madame Viardot, the celebrated singer, he was com- 
missioned (1851) to compose an opera on Sapho, a text by Bmile 
Augier, for the Academie Nationale de Musique. Its success was 
not very great but it brought its composer's name to the fore, 
though for a time not to any great purpose, since neither his 
second dramatic attempt consisting of some choruses written for 

Ulysse, a tragedy by Ponsard, played at  the ThCbtre Franqais 
in 1852, conducted by Offenbach, nor his third La Nonne sang- 
lante, given at  the Paris OpCra in 1854, advanced his reputation. 

Goethe's Faust had for years exercised a strong fascination 
over Gounod, and he at  last determined to turn it  to  operatic 
account. The performance at  a Paris theatre of a drama on the 
same subject delayed the production of his opera for a time. In  
the meanwhile he prepared a pleasing operatic version of Molikre's 
comedy, Le Me'decin malgrk lui (TheBtre Lyrique, 1858). The 
first performance of Faust took place at the ThCBtre Lyrique on 
March 19, 1859. The subject had already inspired in various 
ways Spohr, Schumann, Berlioz, Liszt and Wagner among others. 
Faust was given in London in 1863, when its success a t  first 
doubtful, became enormous, so that it was heard concurrently a t  
Covent Garden and Her Majesty's theatres. 

Gounod's next opera was Phile'mon et  Baucis a charming set- 
ting of the mythological tale (ThCiitre Lyrique, 1860) in which 
the composer followed the traditions of the OpCra Comique, em- 
ploying spoken dialogue, though without abandoning the individu- 
ality of his own style. La Reine de Saba (Grand OpCra, Feb. 28, 
1862) a four-act opera, was a more ambitious work, but had little 
success, although the score contains some of the composer's hap- 
piest inspirations. La Reine de Saba was adapted for the English 
stage under the name of Irene. Mireille, which followed (ThCBtre 
Lyrique, March 19, 1864), founded upon the iMireio of the Pro- 
venqal poet Mistral, contains much charming and characteristic 
music, but again the public was unresponsive; nor did La Colombe, 
heard at  Baden in 1860, and at  the OpCra Comique, succeed. 

Gounod next sought inspiration in Shakespeare, and in the 
result Rome'o et Juliette (ThCBtre Lyrique, April 27, 1867) had 
a success second only to that of Faust. Some have even preferred 
it  to the latter. Gounod expressed his own opinion of the rela- 
tive value of the two operas enigmatically by saying, "Faust 
is the oldest, but I was younger; Rome'o is the youngest, but I 
was older." The success of Rome'o et Juliette in Paris was great 
from the outset. In  London it was not until the part of Romeo 
was sung by Jean de Reszke that the work was fully recognized. 

Corneille's Polyeucte provided the subject of Gounod's next 
opera, but its production was delayed by the Franco-German war, 
during which Gounod visited London. There he composed the 
"biblical elegy" Gallia for the inauguration of the Royal Albert 
Hall, and a number of songs to English words, many of which 
have attained an enduring popularity, such as "Maid of Athens," 
"There is a green hill far away." On his return to  Paris he hur- 
riedly set to  music an operatic version of Alfred de Vigny's Cinq- 
Mars (OpCra Comique, April j, 1877), which found little favour. 
Polyezrcte, which appeared at  the Grand OpCra on Oct. 7, 1878 
was no better received; nor was Le Tribut de Zamora (1881). 

But Gounod had other strings to his bow besides the theatre. 
As Saint-Saens put it in his Portraits et Souvenirs: 

Gounod did not cease all his life to write for the church, to  
accumulate masses and motets; but it was at the commencement 
of his career, in the M ~ s s e  de Sainte Clcile, and at the end, in the 
oratorios T h e  Redemption and Mars et vita, that he rose highest. 

Saint-Saens held that the three works mentioned will survive 
all the master's operas and however this may be they certainly 
contain many beautiful pages which have won them warm ad- 
mirers along with the Messe d u  Sacre' Coeur (1876) and the 
Messe d la me'moire de Jeanne d'Arc (1887). The  Redemption, 
a "sacred triology," dedicated to  Queen Victoria, and produced 
at  the Birmingham Festival of 1882 bears the unmistakable im- 
print of the composer's hand, but the work in its entirety is not 
exempt from monotony. Mors e t  vita, dedicated to Pope Leo 
XIII . ,  was first produced in Birmingham, at  the Festival of 188 j. 

Gounod was a great worker. Besides the works already men- 
tioned may be named two symphonies which were played during 
the I ~ ~ O S ,  but have long since fallen into neglect. H e  also at-  
tempted to set Moliilre's comedy, Georges Dandin, to music, 
keeping to the original prose, but this work was never performed. 
Gounod died at  St. Cloud on Oct. 18, 1893. 

See his own posthumous Me'rnoires d'un artiste (1896)  ; C .  Saint- 
Saens, Charles Gounod et Ee Don  Juan de ikfozart (1893) and Le Livret 
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de Faust (Monde Musicale, 1914-19). ,See also P .  L Hillemacher quently painted bright colours, then used to decorate gardens, 
(1906) ; C. ~ e l l a i ~ u e  ( I ~ I O ) ,  and Prod'homme and Daudelot (1911). patios and even living rooms. &Iany of the smaller gourds of 

GOURAMI (Osphronemus goramy) .  a large. fresh-water food C. pepo var. ovifera are naturally banded, striped or mottled in 
fish native to Asia, where it is widely cultured in ponds. Being various shades of green and yellow, while the solid white ones may 
omnivorous and tenacious of life, it often attains a length of 2 i t .  be painted to suit the decorator's taste. Others are warted, and 
and a weight of 1 2  to 14 lb. or more. I t  possesses an accessory some are prized for their bizarre shapes. 
respiratory organ above the gills, enabling it to live in warm, stag- These plants are vigorous, trailing annuals. C. pepo var. ovifera 
nant water and even for some time out of ~ + a t e r .  The flat oblong has comparatively large triangular-shaped leaves that are often 
giant gourami is the largest member of the family Osphromenidae, deeply lobed. Stems and leaves are covered with short bristles 
to which belong also many small aquarium fish called gourami- that give them a harsh touch. The flowers are large, showy, and 
pearl gourami (Trichogaster) ,  kissing gourami (Helos toma) ,  etc. orange-yellow in colour. They are of two kinds, male and female, 
See  also AQUARICM; FISHES. both produced on the same plant. Usually the male flowers appear 

GOURAUD, HENRI JOSEPH iTIENNE (1867-1946), a week or more in advance of the female flowers and are located 
French general, was born at  Paris on Nov. 17, 1867. H e  entered toward the extremities of the runners. Lagemria  has musky- 
St. Cyr in 1888, and was commissioned to the infantry in lggo, scented, large, heart-shaped leaves, of soft, velvety texture.  he 
xn 1894 he seconded for duty under the colonial administrd- beautiful snow-white flowers open in the evening and close late 
tion; and thereafter he served in the French Sudan for t-70 years. the following morning. Like C. pepo, each plant bears male and 

H e  was serving in Morocco a t  the outbreak of World War I. female flowers. 
On Sept. 17, 1914, Gouraud was promoted temporary general Identical can be with both the 

of division, and the following January appointed commander yellow-flowered and white-flowered gourds. The seeds should be 
of the colonial army corps. On Feb. 15, 1915, he was made a planted in the spring immediately after danger from frost has 
substantive general of division. In May he replaced D3Amade passed. They require a long growing season to mature a crop of 
as commander of the force in ~ ~ l l i ~ ~ l i ,  \%here he was so badly fruits and are killed with the first autumn frost. Well-drained 
u,ounded that his right arm had to be amputated, H~ was mellow soils of good fertility are preferred. A warm, sunny loca- 
aIvarded the mddaille nl.ilitaire on ~~l~ Io, 1915, on recovering tion is best for maximum growth. A trellis built for the purpose, 
from his wound he went to ~~~l~ in charge of a mission, and then a fence or wall for the vines to crawl over are excellent for ob- 
in D ~ ~ ,  1915 he was appointed to command the 4th army. A year taining clean, well-shaped fruits, of maximum colour, without 
later he was sent temporarily, as commissioner general, to Mo- Or  ground (T .  W. W.) 
rocco; but he again took command of the 4th army in June 1917. GOURGAUD, GASPAR, BARON (1783-1852), French 
From 1915 to the summer of 1918 the sector of the 4th army soldier, was born a t  Versailles on Sept. 14, 1783. H e  served in the 
was relatively quiet, save for one moment in the spring of 1917 campaigns of 1803-5, a t  Saragossa, and in the Danubian campaign 
in which it was drawn into the ambit of Nivelle's offensive on the of 1809. He acted as ordnance officer to Napoleon throughout the 
Aisne, and at  that time Gouraud was in Morocco. Thus, when on Russian campaign of 1812, served in the campaign in Saxony, 
July I j, 1918, the Germans launched their last offensive on the and saved the emperor's life a t  Brienne. Though one of the royal 
Champagne front, PCtain had difficulty in winning him to the guards of Louis XVIII .  in 1814, he joined Napoleon in the Hun- 
necessity of a "coil spring" defense. But when the time came dred Days (1815), was named general and aide-de-camp, and 
Gouraud carried out its principles admirably, and brought the Ger- fought at  Waterloo. H e  shared Napoleon's exile at  St. Helena, 
mans' last effort to a standstill in his battle zone. I n  Oct. 1919 but tired of the life a t  Longwood and the friction with Montholon, 
he became high commissioner in Syria and commander in chief in and went to England, where he published his Campagne de 1815. 
the Levant. He was appointed military governor of Paris in 1924. He returned to the army in 1830, became a deputy to the Legis- 
H e  died at  Paris on Sept. 16, 1946. lative Assembly in 1849, and died in Paris in 1852. 

GOURD, a name commonly used to designate the hard-shelled, Gourgaud's works include: La Campagne de 1815 (1818) ; 
ornamental fruits of two very different species, Cucurbita pep0 Napoldon et la Grande Amrde en  Russie: exumen critique de 
var. ovifera and Lagenaria siceraria. These species are members l'ouvrage de M. le comte  P. de Sdgur (1824) ; Re'futation de la vie 
of the gourd family, Cucurbitaceae (q .v . ) .  Technically, botanists de il'apoldon par Sir Wal ter  Scott  (1827) ; iMdmoires pour servir 
have broadened the term to include fruits of the wax gourd- a l'histoire de France sous Napoldon, with Montholon (1822-23); 
Benincasa hispida; teasel gourd-Cucumis dipsaceous; sponge and Bourrienne e t  ses erreurs, with Belliard et al., 2 vol. (1830). 
gourd-Luffa cylindrica; and snake gourd- Trichosanthes anguina. His most important work is the Journal inkdit de Ste.-Hdldne, 

Cucurbita pepo var. ovifera,  the yellow-flowered gourd, includes 2 vol. (1899). 
the small ornamental gourds used for decorative purposes. The See B .  Jackson, Notes and Reminiscences of a Staff 0 f icer  (19041, 
nest egg gourd, pear-shaped gourd, bicolour gourd, spoon gourd, and the bibliography to the S1x 
and ladle gourd are common forms of this species. Lagenaria GOURKO, J O  S E  P H  VLADIMIROVICH, COUNT 
siceraria, the white-flowered gourd, has extremely large fruits. (1828-I~OI), Russian general, of Lithuanian extraction, was born 
Some may attain a length of three feet or more, and fruits with on Nov. 15, 1828. He entered the imperial bodyguard, rose 
diameters of one and one-half feet are not uncommon. Typical rapidly in the service, and a t  the outbreak of the Russo-Turkish 
varieties are the bottle gourd, kettle gourd, Hercules club, dipper war of 1877 he was placed in command of the van of the Russian 
gourd and sugar-trough gourd. invasion. H e  took Tmovo on July 7, crossed the Balkans by the 

Both species have a long history of association with man, and Hain Bogaz pass, debouching near Hainkioi, and, notwithstanding 
neither has ever been found in the truly wild state. C.  pepo var. considerable resistance, captured Uflani, Maglish and Kazanlyk; 
ovifera is native to northern Mexico and the eastern United States. on July 18 he attacked Shipka, which was evacuated by the Turks 
L. siceraria probably comes from tropical Africa but evidence on on the following day. Thus within sixteen days of crossing the 
this point is not decisive. Archaeological specimens of this spe- Danube Gourko had secured three Balkan passes and created a 
cies have been recovered in both hemispheres. Specimens found panic at Constantinople. H e  then made a series of successful 
in an Egyptian tomb are dated a t  the time of the 5th Dynasty reconnaissances of the Tunja valley, cut the railway in two places, 
( 3  500-3300 B.c.), while in Peru seeds, shells and some intact fruits occupied Stara Zagora (Turkish, Eski Zagra) and Nova Zagora 
have been recovered from a large midden at  Huaca Prieta in strata (Yeni Zagra), checked the advance of Suleiman's army, and 
dated at  about 3000 B.C. For primitive peoples without either returned again over the Balkans. I n  October he was appointed 
metalware or pottery, the Lagenaria gourds served many purposes. commander of the allied cavalry, and attacked the Plevna line of 
They were used for cutlery, utensils, scoops, ladles, containers communication to Orkhanie with a large mixed force, captured 
of all sorts, fish-net floats, whistles and rattles. In modern times Gorni-Dubnik, Telische and Vratza, and, in the middle of Novem- 
the immature fruits have been used to a limited extent for food, ber, Orkhsnie itself. Plevna was isolated, and after its fall in 
but their chief use is for ornamental purposes. They are fre- December Gourko crossed the Balkans, totally defeated Suleiman, 
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and occupied Sophia, Philippopolis and Adrianople, the armistice 
at  the end of January 1878 stopping further operations (see 
Russo-TURKISH WAFS). Gourko was made a count, and dec- 
orated with the 2nd class of St. George and other orders. I n  
1879-1880 he was governor of St. Petersburg, and from 1883 to 
1894 governor-general of Poland. H e  died on Jan. 29, 1901. 

G 0 U R  M A N  C H E, an agricultural, cattle-raising people 
closely related to the Mossi, whom they resemble in social char- 
acteristics, in the Gourma province of the Upper Volta, Africa. 
They are organized in territorial groups under a paramount chief 
descended from the conqueror of the Mossi. (See Delafosse, Haut 
Se'nkgal Niger C I ~ I  21). 

GOURMONT, REMY DE ( I  858-1 91 s ) ,  French critic, 
essayist and novelist, was born on April 4, 18j8, a t  the Chgteau 
de la Motte, Bazoches-en-Houlme (Orne). He went to Paris in 
1883, after having studied at  Caen, and entered the Bibliothkque 
Nationale, where he remained for eight years; he was obliged to 
leave in 1891 in consequence of having published an article which 
was considered antipatriotic. In  1890 he founded, with several 
friends-including J. Renard and others-the Mercure de France, 
of which he was one of the chief collaborators for about 20 years. 
In his critical works, a distinction must be made between ( I )  
notes on contemporary life published in the Mercure under the 
title of Epilogues (1903-13); ( 2 )  the series of Promenades lit- 
te'raires and Promenades philosophiques (1904-13), which are 
sometimes comparable with the Causeries du Lundi of Sainte- 
Beuve; (3) the series of studies dealing vi th pure literature, style 
and versification ( L e  Latin mystiqzle, 1892; L'Esthe'tzque de la 
langue fran~aise, 1899 ; La Culture des ide'es, 1900; Le Chemin 
de velours, 1902; Le ProblBme du style, 1907). As a critic, he 
had the great merit of drawing attention to the intellectual im- 
portance of Villiers de 1'Isle Adam, Huysmans, MallarmC, Nie- 
tzsche, etc., when the work of these authors was still little known. 

He also had an original and precise conception of style. He 
was always on the alert to break up ideas or images associated by 
tradition or custom and to analyze them separately in order to 
set up new associations which, in their turn, might eventually be 
broken. From the philosophical point of view. Remy de Gour- 
mont agreed, in principle, with the symbolists, in admitting that 
there exist other realities than those of the mind; but this idealism 
tended in his case to be sceptical and, a t  times, even cynical. 

Like Schopenhauer and Nietzsche, with whose works he was so 
fully conversant, he owed much to the French moralists of the 
18th century and to Montaigne. This quality of cynicism is 
clearly apparent in his Physique de l'amour (1903), in which he 
attempts to eliminate from the philosophy of love all mystical 
and romantic elements and to bring it into line with biology. 

Remy de Gourmont was also the author of plays and symbolist 
poems which are no longer interesting except to the student, and 
of various novels, of which the most important are Sixtine, a roman 
de la vie ce're'brde (1890) ; Les Chevaux de DiomBde (1897) ; 
Le Songe d'une femme (1899) ; line Nuit  au Luxembourg (1906) ; 
and U n  Coeur virginal (1907). His gift for creating living char- 
acters is lacking in these books, but those of his works inspired 
by the philosophical romances of the 18th century, especially 
Diderot, are noteworthy for their lucidity and are marked by a 
fantastic and alert individuality. Remy de Gourmont wrote on 
many subjects, and ~ i t h  Anatole France was one of the last repre- 
sentatives of the grande culture ge'ne'rale in France. 

JEAN DE GOURMONT (1877-1928). brother of the above, also 
contributed largely to the Alercure de France. He wrote some 
poems and a novel, Le Toison d'or (1908). 

GOUROCK, a small burgh and seaside town of Renfremshire, 
Scot., on the south bank of the Clyde, 254 mi. W.N.W. of Glas- 
gow by road. Pop. (1951) 9,107. Gourock pier is the railhead 
for most of the Clyde passenger steamers, and Cardwell bay, a t  
the eastern end of the town, is extensively used by Clyde yachts- 
men. Tower hill (480 ft.) rises behind the town and divides it 
into three parts: Kempock (east), Ashton (west) and Midton 
(centre). A relic of pagan times is the tall gray stone. locally 
known as "Granny Kempock." formerly regarded as a talisman. 
Gourock's industries include yacht building and repairing and 

marine engineering. 
GOURVILLE, JEAN HERAULD (162 5-1 703), French 

adventurer, was born a t  La Rochefoucauld, and in 1646 became 
secretary to Fran~ois  de la Rochefoucauld, author of the 
Maximes, whom he served during the Fronde, in his intrigues 
with the parliament, the court and the princes. I n  these negotia- 
tions he came into contact with CondC, Mazarin and Nicolas Fou- 
quet. I n  1658 he farmed the taille in Guienne. H e  bought depre- 
ciated rentes and had them raised to their nominal value by the 
treasury; he extorted gifts from the financiers for his protection, 
being Fouquet's confidant in many operations of which he shared 
the profits. In three years he accumulated an enormous for- 
tune, still further increased by  his unfailing good luck a t  cards, 
playing even with the king. He was involved in the trial of 
Fouquet and in April 1663 was condemned to de,ath for peculation 
and embezzlement of public funds; but, escaping, was executed 
in effigy. He sent a valet one night to take the effigy down 
from the gallows in the court of the Palais de Justice and then 
fled the country. H e  remained abroad for five years, being 
excepted from the amnesty accorded by Louis X N  to the con- 
demned financiers. Having returned secretly to France, he  
entered the service of CondC who, unable to meet his creditors, 
had need of a clever manager to put his affairs in order. In  this 
way he was able to  reappear at  court, to  assist a t  the campaigns 
of the war with Holland and to offer himself for all the delicate 
negotiations for his master or the king. H e  received diplomatic 
missions in Germany, in Holland and especially in Spain, though 
it  was only in 1694 that he was freed from the condemnation 
pronounced against him by the chamber of justice. From 1696 
he fell ill and withdrew to his estate where he dictated his 
Me'moires, an important source for the history of his time. I n  
spite of several errors, introduced purposely, they give a clear 
idea of the life and morals of a financier of the age of Fouquet 
and throw light on certain points of the diplomatic history. 

See his Mlmoires (1724), of which there is a modern edition, with 
notes, an introduction and appendix, by L. Lecestre, 2 vol. (1894-95). 

GOUT is a disease associated with an inborn error of metabo- 
lism, manifest by acute attacks of distress in one or more of the 
joints of the extremities. I t  is one of the oldest diseases de- 
scribed in medical literature. Colchicine, the drug most useful in 
treatment, is one of the oldest in therapeutics (see COLCHICUM). 
Gout is not rare; the incidence is a t  least 5% of all significant 
problems in the field of systemic arthritis. There is a hereditary 
element in the causation, incidence in some families being very 
high. The male-female ratio is 2 0 :  I .  

Some patients develop gout secondary to a chronic blood dis- 
ease. I t  may appear initially in any decade of life, and between 
attacks the patient experiences no articular symptoms. Kidney 
stone, albumin in the urine and elevation of blood pressure are 
related phenomena. 

Acute symptoms of gout develop suddenly and persist for days 
or weeks if proper treatment is not followed. Heat,  redness, 
tenderness and pain of the affected joints are observed. The body 
temperature may rise several degrees. The concentration of uric 
acid in the blood is elevated. A number of factors-including 
acute infection, emotional upset, surgical operation, direct in- 
jury, overindulgence in food or alcohol or administration of cer- 
tain drugs-may precipitate an acute attack. Precipitation of 
microscopic amounts of uric acid in the cartilage precedes the 
first attack. 

Appearance of uric acid deposits in the ear or under the skin 
about the joints appears many years later and only in a minority 
of patients. 

Significant progress in the management of gout was a product 
of the mid-20th century. This resulted in a form of therapy more 
satisfactory than any available for other major types of joint dis- 
ease. Full amounts of colchicine are used in the treatment of the 
acute attack. Following regression of acute symptoms, prophy- 
laxis requires daily ingestion of colchicine as well as of an agent 
for eliminating uric acid from the body, the preferred drug in 
this group being probenecid. The prophylactic regimen should 
be maintained for several years, depending upon the severity of 



the affliction. comply a i th  certain orders he received from Paris (for which see 
A high intake of water aids in the elimination of uric acid Sir Charles Oman. A Hzstory of the Peninsulur TVar, vol. iii, 1807- 

from the body. A normal balanced diet is recommended save for 14). he resigned his command and remained in disgrace until 181 I. 
the avoidance of high purine foods; i.e , liver, kidney and sweet- He was still a general of division. having been excluded from the 
breads. Alcohol in moderation is permitted. A patient who ad- first list of marshals because of his action in refusing to influence 
heres to the prophylactic regimen should lead a normal life. pursue the troops in favour of the establishment of the empire. On the 
normal activities and should suffer little or no distress from acute opening of the Russian campaign he received command of an army 
attacks. corps, and on Aug. 18. 1812, obtained a victory over the Russians 

A few patients die prematurely because of kidney disease, but at Polotsk. in recognition of which he was created a marshal of 
longevity in gout is normal. Chronic deforming changes are not France He received a severe wound in one of the actions dur- 
common (J. H.  T.) ing the general retreat. St.-Cyr distinguished himself a t  the battle 

GQUTHI~RE, PIERRE (1732-~  1813), French metal- of Dresden (Aug. 26-27, 1813)~ and in the defense of that  lace 
worker, perhaps the most celebrated of his time, Tvas baptized at  against the allies after the battle of Leipzig, capitulating only on 
Bar-sur-Aube on Jan 19, 1732, the son of a saddler. He obtained NO". 11, when Xapoleon had retreated to the ~ h i n e .  o n  the 
his diploma as a master gilder a t  the same tirne as he married the restoration of the Bourbons he was created a peer of France and 
wido13, of his former employer, Ceriset (1758). He executed a in July 1815 was appointed war minister, but resigned his office 
great quantity of metallTork, the best of \vhich mas superior to i" the folloxving November. In  June 1817 he was appointed min- 

that of any of his rivals in that great period ~~~~~h craftsman- lster of marine, and in the follou~ing September again resumed the 
ship. H~ collaborated with the most eminent cabinetmakers and duties of war minister, which he continued to discharge until Nov. 
interior designers of his day. The severity of his design .rvas felici- 1819 During this time he effected many reforms, particularly in 
tously counterbalanced by the grace and suppleness of the molding. respect measures tending make the a rather 
H e  invented the process of dull gilding. than a dynastic force. He exerted himself also to safeguard the 

~i~ personal reputation began in 1769 with the magnificent rights of the old soldiers of the empire, organized the general staff 
jeIiTel chest for   hi^^^^ ;\larie ~ ~ ~ ~ i ~ ~ ~ ~ ~ ,  F~~~ then and revised the code of military law and the pension regulations 
he did work at  Fontainebleau, suppl~ed the duc d'Aumont in Paris, He Fas made a marquess in 1817 He died at  Hykres (Var) on 
Madame du Barry at  Louveciennes and the cornte d'Artois at I71 1 ~ 3 ~ .  

~ ~ ~ ~ ~ ~ l l ~ ,  yevertheless he ran into financial difficulties and be- Gouvion-St.-Cyr ~vould doubtless have obtained better oppor- 
came bankrupt in I 788. ~h~ ~ ~ ~ ~ l ~ ~ i ~ ~  completed his doI17nfall, tunities of acquiring distinction had he shown himself more 
He died in Paris in 1813 or 1814. blindly devoted to the interests of Napoleon, but Kapoleon paid 

Gouthiitre's immense prestige is partly explained by the famous him a high compliment by referring to his "military genius," 
public sale in paris in Of the collection of the due d 3 ~ u m o n t ,  and entrusted him x+ith independent commands in secondary the- 
in the course of TYhich Louis XVI and Marie Antoinette acquired atres of war. I t  is doubtful, hornever. if he ~ossessed energy 
many columns and rases in porphyry or marble mounted by the commensurate with his skill, and in Napoleon's modern concep- 
famous metallvorker, pieces from the sale include a splendid tion of mar, as three parts moral to one technical, there was more 
red jasper bowl in the wallace collection, ~ ~ ~ d ~ ~ ,  and pieces a t  need for the services of a bold leader of troops whose doctrine 
the Louvre. Paris. predisposed him to self-sacrificing and vigorous action, than 

See Jacques Robiquet, Vie et oeuvre de Pierre GouthiBre ( ~ g z r ) .  a savant in the art war of the type of St.-Cyr. Contempo- 
( S  GR ) rary opinion, as reflected by Jean de Marbot, did justice to his 

GOUVION-SAINT-CYR, LAURENT DE ( I  764-1830), "commanding-talents," but remarked the indolence n hich was the 
French marshal, mas born at  Toul on April 13, 1764 At the age outward sign of the vague complexity of a mind that had passed 
of 18 he nent  to Rome with the view of prosecuting the study of beyond the simplicity of mediocrity without attaining the sim- 
painting, but although he continued his artistic studies after his plicity of genius. 
return to Paris in 1784 he never definitely adopted the profession He was the author of the following valuable works: Journal 
of a painter. des opkrations de l'armke de Catalog~ze en  1808 e t  1809 (1821); 

In  1792 he was chosen a captain in a volunteer battalion, and Me'moires sur les campagnes des armkes de RIzin et de Rlzin-et- 
served on the staff of Gen. Adam de Custine. Promotion fol- Moselle de 1794 ci 1797 (1829); and Mkmoires pour servir h 
lowed rapidly, and in the course of two years he had become a l'histoire militaire sous le Directoire, le Consulat et 1'Empire 
general of division. I n  1796 he commanded the centre division (1831). 
of Jean Victor Moreau's army in the campaign of the Rhine, and See Gay de Vernon, Vie de Gouvion Saint-Cyr (1857). 
by coolness and sagacity greatly aided him in the celebrated retreat GOVERNMENT is concerned specifically with that side of 
from Bavaria to the Rhine. I n  1798 he succeeded AndrC MassCna social life which is focused upon consent, control, power and 
in the command of the army of Italy. In  the following year he authority. Wherever men attempt to work together through or- 
commanded the left wing of Jean Baptiste Jourdan's army in Ger- ganization, government arises, for no organization can function 
many, but when Jourdan was succeeded by MassCna, St.-Cyr joined ~ i ~ t h o u t  some pattern of rule nhich determines who is in ultimate 
the army of Moreau in Italy, where he distinguished himself in charge. Government as a field of study is, therefore. inseparable 
face of the great difficulties that followed the defeat of Novi. from the study of man and society in all times and places. 
Lt'hen hIoreau. in 1800, was appointed to the command of the The rich materials which modern critical history and anthro- 
army of the Rhine, Gouvion-St.-Cyr was named his principal pology have made available, if properly implemented by what 
lieutenant, and on May 9 gained a victory over Gen. Paul Kray psychology. sociology, economics, jurisprudence and the other 
von Krajova at  Biberach. H e  was not, however, on good terms social studies have to contribute to the analysis of the process of 
with his commander and retired to France after the first opera- governing men. provide an unprecedented opportunity for develop- 
tions of the campaign. ing a science of government. 

In  1801 he mas sent to Spain to command the army intended 
- - 

for the invasion of Portugal, and was named grand officer of the DEFINITION AND CLASSIFICATION 

Legion of Honour. when  a treaty of peace-wTas shortly after- 
ward concluded with Portugal, he succeeded Lucien Bonaparte 
as ambassador at  Madrid. In  1803 he was appointed to the com- 
mand of an army corps in Italy, in 1805 he served with distinc- 
tion under MassCna and in 1806 engaged in the campaign 
in southern Italy. He took part in the Prussian and Polish cam- 
paigns of 1807 and in 1808, in which year he was made a count, 
he commanded an army corps in Catalonia; but, not wishing to 

Government ,  S t a t e  a n d  Nation.-Government has been de- 
fined in many different ways by a long list of philosophers and 
social scientists from Plato and Confucius to those of the present 
day. These definitions have frequently been cast in terms of the 
purpose of government. 

The most commonly acknowledged end or purpose of govern- 
ment has been either justice or the public good. But there have 
always been conflicting views which, while admitting that justice 
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or the public good ought to be the end of government, have in- 
sisted that it  has rarely, if ever, actually achieved any such ideal. 
Conceiving of themselves as realists, such writers and students of 
government have alleged that the actual end of government ap- 
pears to be some sort of self-satisfaction of those who do the 
governing, be this the acquisition of additional power, or glory, 
or riches or any combination of these and other desires of the 
human heart. 

Looking back over the last 2.500 years of this debate, the de- 
tached observer is obliged to conclude that none of t h e y  views 
represents the whole truth, and that all of them contain some 
truth. As a result, there has been a tendency since the 19th cen- 
tury to discard ends as a key to defining government and a 
predisposition to concentrate on the process of government-how 
government works. This is known as the functional view. I t  
might be summed up in the definition that a government is a group 
of human beings. large or small, who control the operations and 
the changes of an organization. The "revolution of nihilism," 
however, has taught the perils of ignoring the ends of government. 

While it is usual to think of a nation or other large group \?hen 
speaking of a government, and employing the expression the gov- 
ernment, it is obvious that all other groups as well have some kind 
of government, whether they be families, business enterprises, 
trade unions, churches, universities or anything else. But in mod- 
ern times, these group governments are typically subordinated 
to the government; they operate within the framework of a legal 
system which owes its authority, if not its existence, to the govern- 
ment and is enforced by the government. This fact of being on 
top of all the other governments, which characterizes the govern- 
ment of a modern nation, is by no means as self-evident as one 
is inclined to assume. In  other times and places other groups, such 
as churches, have had independent and sometimes superior au- 
thority. If the world community ever gets to the point of develop- 
ing fully its own government, that government probably will be 
superior to the governments of nations. 

When viewed as independent and legally self-sufficient organi- 
zations, modern nations are spoken of as states. The word state 
arose in Europe during the 16th and 17th centuries in the course 
of the very development which made the nation the focal point of 
power and authority. In fact, the concepts of state and nation 
are so intimately linked that the expression national state is really 
a pleonasm. I t  is important to distinguish the much broader 
phenomenon of government (defined above) from the concept of 
the state, although many writers, especially in Europe, continually 
confuse the two and speak of the theory of the state when they 
really mean the theory of government. 

The concept of the state crystallized in the period of determined 
struggle of secular rulers against the medieval notions of inde- 
pendent power. These rulers needed a concept which might effec- 
tively challenge the church by investing the nation with a halo 
comparable to that possessed by the mystic body of the believers. 
Medieval writers had laboured to develop the idea of the visible 
and the invisible church. State and nation came to occupy a 
comparable position in the social philosophy of secular writers. 
I t  is no accident that the founders of the modern theory of the 
state-Niccolo Machiavelli, Jean Bodin, Thomas Hobbes-were all 
violently antiecclesiastical. The portions of their works in which 
they denounce the ecclesiastical authorities as "the kingdom of 
darknesse" (Hobbes) and the like are now rarely read, but they 
show that the concept of the state arose in the fight against the 
church. At the same time, it is interesting that Richard Hooker's 
great treatise on government is entitled The Laws of Ecclesiastical 
Polity; in defending the Elizabethan settlement, the judicious 
Hooker had to face the transfer of authority from church to state. 

Classification of Governments.-Since the days of Plato and 
Aristotle, governments have been classified in a great many differ- 
ent ways. The Greek philosophers adopted a scheme of classifica- 
tion which was compounded of a strictly numerical criterion and 
a very general value judgment. 

In doing this, they undoubtedly built upon an older tradition 
of which some evidence survives, such as the fa111.0~~ discussion of 
the Persian king Darius, reported by Herodotus, and the work 

of the sophist Hippodamus of RiIiletus. Plato saw the several 
forms of politeia, or political order, as corruptions of the ideal 
order which he delineated in the Republic. I t  has often been 
overlooked that he addressed himself to the order in the polis 
(city) only; his classification is not supposed to cover the politi- 
cal systems of the barbarians, though broadly speaking he inclines, 
as most Greeks, to see these despots as analogues to the tyrant 
in the polis. Tyrannos was, of all the politeias, the worst and 
most corrupt. with the tyrant himself the most unhappy of men. 
I t  is the rule of one who is completely lacking in virtue. I ts  
opposite is, relatively speaking, the best, the rule of one who is a 
man of virtue. The same distinction holds for the other four 
possible political orders: if a few virtuous men rule, the result is 
aristocracy; if a few unvirtuous ones, oligarchy; if many possess- 
ing some virtue, timocracy; if many without virtue, democracy. 
This classification which turns upon virtue (arete) in the rulers 
was eventually qualified by Plato in two directions. On the one 
hand, he recognized that for the virtue of rulers may be substi- 
tuted a law of comprehensive scope, and on the other hand he came 
to feel that a mixture of the three numerical schemes (one, the 
few, the many) might be best. These ideas found comprehensive 
expression in his late works, especially The Laws. 

Aristotle built upon this foundation, while introducing some 
significant changes. The discussion is not cast in terms of an 
ideal, but rather in those of a standard or model. This model is 
conceived in relation to the end (telos) of the polis : the happiness 
of its citizens. Happiness itself is comprehensively conceived, 
embracing as it  does the largely contemplative life of the few 
philosophers, as well as the more mundane concerns of wealth, 
friends and family. Aristotle's model he calls politeia or political 
order as such. In Aristotle's terms there was a good and a bad 
rule of one, of a few and of many. These he called monarchy 
and tyranny, aristocracy and oligarchy, polity and democracy. 
His concept of the polity corresponds to the idea of a constitu- 
tional democracy in the United States, whereas he uses the term 
democracy to denote. a constitutionally unrestrained rule of the 
majority. Without retaining their precise Aristotelian meaning, 
these terms have become a part of the general political vocabulary 
of modern man. Yet other writers and thinkers have added many 
a differentiating concept to this group of six. Thus, the rule of 
the rich has been called a plutocracy, the rule of the priests theoc- 
racy, the rule of officials bureaucracy (9.v.). The last term is of 
modern origin. In  the 16th and 17th centuries it  was customary to 
divide governments into monarchical and republican, a usage which 
finds expression in the U.S. constitutior, when it  provides that each 
state shall have a "republican form of government." The mid- 
20th century brought to the fore a classification into democratic 
and dictatorial or totalitarian governments, while other ideas such 
as socialism, liberalism and conservatism have also served as a 
basis of classification. 

Perhaps the classification of most universal significance is that 
which is determined by the key aspect of the pattern of control: 
whether power is concentrated or divided. All more stable pom7er 
is based on organization and the control of organization. With- 
out common objectives there can be neither organization nor 
power. Power, therefore. always presupposes several human be- 
ings who are joined together in pursuing a common objective. "All 
human associations are established for some purpose," is the open- 
ing phrase of Aristotle's Politics. That would seem to preclude 
a genuine division of power. Yet actually objectives may be 
common because: ( I )  they are spontaneously shared; (2)  they 
are mutually supplementary; or (3) though conflicting, they are 
outweighed by other considerations. If organization results in the 
third case, it is because those who want it  get the others to co- 
operate by constraining or coercing them, and thus making them 
prefer the avoidance of the threatened penalty to whatever in- 
duced them to object. 

In  order to avoid a situation in which conflicting objectives 
predominate, power may be divided; different groups in the com- 
munity may be entrusted with different tasks and charged with 
restraining other groups. 

This theory of constitutionalism, which has been stated in many 
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different forms (see CONSTITUTION AND CONSTITUTIONAL LAW), 
affords a basis for classifying governments according to whether 
they are constitutional or not, or more exactly according to the 
extent to which they are constitutionalized. Force or constraint 
and consent are the two intertwined bases of power and control, 
with complete constraint and complete consent the unreal extremes 
between which most human organizations and their governments 
can be ranged. All power situations contain both force and con- 
sent, although in crude, everyday speech we often talk as if there 
were some governments which are completely based on consent 
and others completely on force. Actually, governments may be 
classified according to the degree of either force or consent in- 
volved in their operation. 

Finally. there is found a species of informal classification which 
characterizes the government by naming the class or group which 
is in control. Plutocracy and theocracy are really part of this 
classification. But we often speak of undertakings such as mili- 
tary government, colonial government and feudal government. I t  
is obvious that such a scheme of classification is indeterminate 
as long as it does not comprise all conceivable groups which might 
control. But sociologists using these terms have often failed to 
analyze adequately what they assumed; namely. that the particu- 
lar group actually governed. On the whole, i t  is fair to state that 
too much has been made of the problem of mere classification. 

In  opposition to all such schemes of classification, there have 
been from time to time students of government who have set out 
to discover the common features of all schemes of government. 
The phrase "invisible government" has been coined to suggest that 
no matter what the outward form there always is an invisible gov- 
ernment of the few, and that all governments are merely formal 
disguises for the rule of an elite or special class. Perhaps the 
most ambitious attempt along this line was made by the Italian 
Gaetano Mosca, who in his The Ruling Class maintained this view 
with much show of historical learning. Although further refined 
and generalized by Vilfredo Pareto in his general sociology with 
its theory of the elite, it is not a tenable view; the task of govern- 
ing cannot be divorced from the wielding of legitimate authority. 
and the informal participation of diverse individuals does not con- 
stitute these as a class in  the sense of Mosca, or an elite in Pareto's 
understanding. 

COMPARATIVE GOVERNMENT 

The comparative study of governments is an uncompleted task. 
Modern governments have been effectively compared and an over- 
all theory based on experience has been presented by such writers 
as James Bryce, G. D. H.  Cole, Herman Finer and Carl J. Fried- 
rich. But these undertakings have been strictly limited to contem- 
porary governments of western European origin. The much more 
extensive task of systematic comparison and evaluation of the 
process of government covering all cultures and groups remains to 
be done. I t  will be well, however, to present some of this knonl- 
edge in general survey form in the following sections. We may 
conveniently use a historical plan and discuss the following major 
fields of experience: ( I )  primitive government. ( 2 )  large-scale 
(Asian) despotism, (3) Greco-Roman republicanism, ( 3 )  medieval 
(European) government, ( 5 )  modern western government. 

HISTORICAL SURVEY 

P r i m i t i v e  Government.- The government of so-called primi- 
tive peoples displays a great variety of forms. Anthropologists 
have shown conclusively that all these people do possess govern- 
ments, be they ever so rudimentary. Many of them combine re- 
ligious and governmental functions, so that high priests are often 
kings and vice versa. Frequently kings are deified in that they are 
supposed to be endowed with supernatural powers and are re- 
garded with awe. These views are reflected in a number of 
institutions of the Greek city-state, as well as of Rome. They are 
also recognizable in the institutions of imperial Japan, China and 
elsewhere. Rut it would be a mistake to assume that these primi- 
tive forms of government are necessarily despotic in their practical 
workings. As a matter of fact, few of them are. Even in warlike 
tribes where the king is often the military leader some species of 

consent pattern is worked. The characteristic feature which dif- 
ferentiates primitive government from the later forms is the lack 
of any kind of regularized or institutionalized administration. If 
writing is used at  all, it is primitive, and the frequent lack of any 
considerable emolovment of currencv orevents the develooment . . . . 
of accounting practices. Primitive government, in its most general 
connotation, mav be described as a government incidental to tribal 
life and informaily linked to its gen\ral patterns of behaviour and 
belief. 

Asian Despotism.-Throughout Asia there arose, in conjunc- 
tion with the development of literacy, the general increase in cul- 
ture and the forward march of technology, especially in warfare, a 
species of government which is passing only in modern times. 
These governments are usually spoken of as despotic, although this 
term is something of a misnomer, because they were quite limited 
in scope and, while extending over large land masses, they often 
included the greatest variety of governmental practice in local 
jurisdictions. These great systems seem really to have been slow 
extensions of primitive tribal governments, usually were based 
upon an underlying homogeneous group growing out of the con- 
quering tribe, and on the whole showed a remarkable viability. 
They were invariably monarchical in structure, and the monarch 
was usually invested with divine attributes, if he was not actually 
deified. They were, it has been held by some, in no sense states, 
as the west has understood this term, and the trials and tribula- 
tions which China encountered in its efforts to grow into a modern 
state are in part attributed to the fact that the preceding pattern 
of government had not yet developed any such close-knit system 
of administration or of legislation as had been established by the 
monarchies of the west when they were overthrown by their sev- 
eral revolutions (see below). I t  was contended by others that 
these oriental despotisms were "states" in a particularly virulent 
sense. Karl Wittfogel, for instance. argued that these despotisms, 
especially Chinese despotism, represent a power system which 
embodies total power in the sense of totalitarian dictatorship. He 
believed that this kind of government arose in response to the 
technical requirements of an agriculture which depended wholly 
upon irrigation. Hence he called these societies "hydraulic." The 
central piece of this form of government would then be a bureauc- 
racy, described as monopolistic and characterized by "total terror, 
total submission and total loneliness." This elaborately argued 
contention has met with sharp criticism. 

Whatever may be the eventual conclusion regarding the nature 
and value of this type of government. there can be little doubt 
that while it is ill-adapted to the modern world and a machine 
technology, it served the people reasonably well as long as they 
lived under a system of handicraft production, whether in industry 
or agriculture. As the remarkable state of culture in all its forms 
(literature, arts, music and religion) attests, these systems were 
fairly tolerant of, if not positively interested in, human creativity. 
An occasional outburst of violence such as that which occurred in 
China under Shih Huang Ti (246-210 B.c.) merely shows that this 
system of government is habitually ill-adapted to extreme govern- 
mental control. I ts  worst feature, in the long run, was unques- 
tionably its tendency to fall to pieces when the court circles grew 
corrupt. lazy and indifferent. At such times these systems often 
plunged into anarchy and became exposed to sudden invasions by 
outsiders, especially barbarians of bellicose disposition. But these 
despotic systems lasted longer than any other known form of 
government to date, and were swept away only by the onrush of 
modern industrial civilization with its multiplicity of governmental 
tasks. 

Greco-Roman Republicanism.-When the city-states of the 
so-called classical world are considered, one is on more familiar 
ground. Kot only have the great writers of antiquity, such as 
Aristotle, Thucydides and Polybius, left an explicit record of the 
government of these remarkable communities, but a vast amount 
of the most searching learning has gone into the critical examina- 
tion of these records. a learning associated with names such as 
Numa D. Fustel de Coulanges and Theodor Momm~en,  which com- 
bined a deep grasp of the problems of government with thorough 
historical scholarship. 
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The remarkable cultural flowering that occurred in Greece a t  This office. which superseded all others, came into being only in 

the height of the power of the city of Athens cast a golden glow emergencies and was strictly limited to six months. I t  eventually 
over these city-states. As later ages marveled at  the Periclean became the basis for the destruction of the republic. The subtle 
age, they inclined toward idealizing its political institutions. Yet, mixture of monarchical, aristocratic and democratic elements 
from a modern viewpoint, it is all-important to remember that even which has evoked the admiration of students of government ever 
the most democratic of these republics, such as Athens, rested since continued-as an outward ritual long after the effective power 
upon a broad basis of slavery. The citizenry was in other words, had become completely concentrated in the hands of the Caesar 
an upper class whose privileged position permitted it to participate imperator. (See ROME.) 
in public affairs. The defense of slavery by both Plato and Aris- I t  was a common trait of all the republics of the ancient world 
totle, though often treated as a deplorable aberration. is really of that the city or polis combined in interlocking functions the task 
central importance to their political philosophy. They believed of government ivith the exercise of religion. Thus, the great tem- 
in a superior race, and not in the "common man everywhere." ples, such as the Acropolis in Athens, mere the centres of the city's 

Upon the substratum of this slave population, the size of which life. and their architecture clearly reflects this function. While 
has been variously estimated, the city-states were originally or- all the Greek cities acknowledged the common Olympus with its 
ganized as monarchies under tribal kings. These were gradually Zeus. Hera and the other gods and goddesses, each city had its own 
superseded by military aristocracies, which in turn gave way to special god from whom the local gentry claimed to be descended. 
an aristocracy of wealth and to an ever-widening body of citizens. Citizenship was, therefore, invested with the religious halo of 
The divergent rate of progress in different cities toward this kind belonging to the cult community, and it is not surprising that to  
of democracy eventually led to a situation in which most Greek the Greeks the good life appeared inconceivable outside the polis. 
cities were split into a democratic and an aristocratic faction, Patriotism, under such conditions. had a deeper foundation and 
each epitomized by one leading city-Athens or Sparta. The a nobler appeal than within modern nations whose religious life 
conflict between the two types of government culminated in the and ideals transcend the nation and its government. Much con- 
disastrous and long-drawn-out struggle known as the Peloponne- fusion has resulted from the attempts of modern philosophers, 
sian War  (q.v.; 431-404 B c.). While frequently represented as from Machiavelli to Georg F. W. Hegel and the fascists, to apply 
a fight between two ideologies, i t  mas in fact as much a war be- Greek ideas concerning the polis to the modern nation-state. 
tween rival imperialisms, and it prepared the way for the final This close tie between religion and politics caused the basic 
subjugation of all Greek cities by the kingdom of Macedon and difficulty the Roman empire faced with the rise of Christianity. 
later by Rome. The Greeks experimented extensively with fed- For the Christians refused to accept the deification of the emperor 
eration as a solution to their problem of combining unity with which had been evolved in response to problems which Roman 
independence of the cities, but the federations proved no match rule in Asia had posed. Hence, the very best emperors, more espe- 
for enemies whose government rested upon the.more solid basis cially Klarcus Aurelius. were inclined to persecute the Christians 
of territorial control. (See GREECE. History.) most severely. because of their attachment to the religio-spiritual 

The Roman republic, which eventually achieved the overlord- foundation of their empire. Even after the Christian faith had 
ship of all Greek cities. in Sicily, in Asia Minor and in Greece become the Roman state religion. under Constantine, the situation 
proper, follo~ved the tradition of the Greek cities at first, but soon of the Roman government was an equivocal one: a church as a 
grew beyond it by developing a solid territorial foundation. This radically autonomous corporate entity, unrelated to and not seen 
foundation was provided by the conquest of the Italic cities and as the creation of the Roman government (state), was not accepted 
the subsequent settlement of Romans on the land, conferral of until much later. Pope Gelasius I (5th century), uho  is usually 
Roman citizenship upon the inhabitants, or both. Furthermore, though incorrectly credited with stating the doctrine of the "two 
Rome evolved a complex constitutional structure in which mo- swords," first effectively argued this position. In  the eastern part 
narchical, aristocratic and democratic elements were skillfully of the empire it never achieved ascendancy. But in the west, the 
blended. Perhaps the most extraordinary feature of this govern- dualism of church and government became accepted doctrine, and 
ment was its dual executive, welding the imperium. or power to it  is within this context that the heritage of Roman law was be- 
command. After a time, t n o  consuls replaced the monarch as the queathed to medieval Europe. 
chief executives; they had practically identical functions, and Medieval  Government.- The medieval system of govern- 
could not act one without the other (see CONSUL). Finally, there ment was extraordinary in its rich diversity combined with a claim 
was the praetor, i ~ h o  also shared the imperium. At the heart of to resplendent unity. Centred in the unity of Christianity, the 
the republic's government we find a legislative establishment, com- universal empire and the universal church both gloried in aspira- 
pounded of the fathers (patres) and the "people" (populus). tions ~ h i c h  they never succeeded in realizing. The doctrine of 
Originally, the people were only the patricians, but after a long the two swords, the secular suord of worldly empire and the 
struggle the nobles had to allow the plebeians to share in the ofices ecclesiastical sword of spiritual guidance toward salvation, ra- 
(magistratus) and to adopt decisions of their own (plebiscita). tionalized the dominant fact of medleval government: a continuing 
The military assembly (Comitia centuriata) and plebs decided struggle between temporal and ecclesiastical authorities to achieve 
what lam-s were wanted. expressing their pieferences, but only upon supremacy. By the time the Holy Roman empire came essentially 
proposals (rogatiortes) by the magistrates. The fathers, organized to be "of the German nation" (14th century), the emerging na- 
as the senate, were presumably only consulted, and their decisions tional monarchs, especially of England. Scotland, France and 
took the form of a senatz~s consulturn. But actually the senate Spain, were much concerned mith claiming for themselves the 
became the dominant body in Rome to uhich both magistrates and position of imperator and Caesar, and the curious competition for 
people deferred. Thus the letters SPQR (Senatus Popzilusqzie the imperial office between Francis I of France, Henry V I I I  of 
Romanus, "the senate and the Roman people") were the magic England and Charles V of Spain and Germany highlights h o ~ +  long 
symbols of Roman power, as well as of Roman subjection to law. this idea of universal empire persisted in spite of the obvious in- 
Among the offices, the most important were the fiscal (quaestors) dependence of the great kingdoms. 
and the judicial ones, primarily a number of praetors holding juris- These kingdoms and principalities themselves underwent an 
dictio. ,4mong these last, the praetor fieregrinus exerted a pro- interesting evolution in the course of which their governments be- 
found influence upon the development of Roman law, because he came constitutionalized. The system of "government by estates" 
interpreted the Roman civil law for the many foreigners doing (Standestaat), which was common throughout Europe (except in 
business in Rome. This body of law, known as the jus gentium, Italy) on the eve of the Reformation, provided a genuine division 
implemented the j l ~ s  civile and came to form the hard core of the of power betueen the monarch, the aristocracy and the commoners. 
Corpus Juris Civilis as it was eventually codified by Justinian (6th Its pattern is most familiar through the English system of a king 
century). There were other important officers. such as the censors in parliament, but it was actually more highly developed elsewhere. 
and the tribunes of the people. who provided a further check to the Tudor absolutism foreshadowed the breakdonn of this type of 
consuls and other magistrates, and, finally, there was the dictator. government by skillfully manipulating the estates into a position of 
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impotence. 

But there was a third pattern of government to be found in the 
medieval world; namely, city republics. These republics were 
strongest in Italy, but they achieved a powerful position likewise 
in Germany and the Low Countries. Bruges and Antwerp, Lubeck 
and Cologne, Strasbourg and Augsburg, Venice. Milan and Flor- 
ence-all these and many more were brilliant centres of an urban 
secular culture which grew up under the aegis of a republican 
scheme of government. These city republics underwent a govern- 
mental evolution resembling that of the cities of the ancient world 
until they were absorbed into the rising territorial states or became, 
like Milan and Florence, themselves such states. But since they 
were, unlike the cities of Greece! embedded in a broader pattern of 
government-the universal realm of emperor and pope-their pre- 
occupation ~ ~ i t h  commerce as contrasted with politics made them 
the precursors of the great trading nations of the present time. 

Modern  Government.-Modern government is not a clearly 
defined term; but it roughly includes three different types: mo- 
narchical absolutism, constitutionalism and totalitarianism. 

L%fonnuchical Absolutism.-Of these three forms of government, 
monarchical absolutism is pretty much a thing of the past, but it 
was the predominant form from the 16th to the end of the 18th 
centuries. Indeed, modern government owes one of its most dis- 
tinguishing features, bureaucracy, primarily to these absolute 
monarchs. Using the term dispassionately to designate the body 
of public officials engaged in administering the government's busi- 
ness: we are justified in saying that this bureaucracy constitutes 
the core of modern government. Arising in England and in the 
papal administration in the 14th century, and subsequently in 
other realms, such as France, Spain, Austria, Prussia and the 
Ketherlands, the bureaucracy rationalized administration by regu- 
larizing its operations, such as bookkeeping, recordkeeping and 
correspondence, by differentiating its functions and by training 
its personnel. Without these achievements, modern government is 
unthinkable. 

But modern government is likewise unthinkable without legisla- 
tion; i.e., a growing body of explicit, man-made rules by which 
the individual can live without fear of interfering with his neigh- 
bour. This point became clear in the 16th century, when the 
growing commerce and industry necessitated numerous alterations 
in existing lam. LVhile some, like Jean Bodin (Six Livres de la rB- 
publique, 1576); claimed this function of legislating for the mon- 
arch, others, especially in England, claimed it for the people or 
their representatives. To be sure, the term "people" had a rather 
restricted connotation, limited as it was to the more well-to-do in 
town and country, but it served as a harbinger of the coming 
democratization. 

A third element in the evolution of modern government is the 
courts of law. The majesty attributed to the lam was reflected 
in the social position of judges. Even such absolutists as Frederick 
the Great of Prussia found it expedient to recognize the importance 
of leaving a good deal of independence to the judges. While the 
principle that judges should be bound only by the law is actually 
an extension of the general principle of administration that de- 
mands objectivity, it acquired a distinct significance in Great 
Britain and the United States, and later in Europe, as a pillar of 
modern government. 

Legislation by popular representatives and an independent judi- 
ciary were steps on the road toward constitutionalism. Both im- 
plied a division of power between the monarch, or crown, and 
others, and hence led away from the concentration of powers char- 
acteristic of monarchical absolutism. Either or both may find a 
place in an authoritarian pattern, such as those of Prussia and 
Austria after the Napoleonic Wars (1805-1 j): but their full de- 
velopment is not possible except after the establishment of genuine 
constitutionalism. 

Modern Constitutionalism.-Constitutionalism in its broadest 
connotation may be defined as a government ~vhich is limited by a 
constitution. Such a constitution may be constructed in a great 
variety of Tvays. I t  may be built around a monarchy, or it may be 
a republican scheme; it may provide a unitary or a federal system; 
it may set up a parliamentary executive or some other kind; it 

may contain a bill of rights or it  may not; but whatever the de- 
ta~led arrangements, it will always seek to make sure that no one 
man, or group of men, is in a position to exercise legitimate power 
nithout some effective restraint placed upon him to relinquish it, 
share it or seek it periodically a t  the hands of the electorate. No 
matter how skillfully balanced. the ultimate sanction for the main- 
tenance of any constitutionalism lies in the determination of the 
people to maintain it. This determination, which has been called 
constitutional morality and of which Jean Jacques Rousseau as 
a Swiss proudly spoke as the unwritten law "graven upon the 
hearts of the citizens," has in the last analysis decided the success 
or failure of constitutional government. 

There used to be much concern over whether a constitution was 
rigid or flexible. Students comparing the situation in the United 
States and Great Britain, as for instance Bryce, were fond of dwell- 
ing upon this theme. More realistic analysis has disclosed this 
difference to be rather elusive. Rigid and flexible are ill-defined 
terms which hide rather than explain the real problems. The 
third French republic had a constitution which proved too easy as 
well as too difficult to change. I t  was not a question of general 
rigidity or flexibility. but rather that it was badly drawn. The 
U.S. constitution used to be classed as rigid, but it acquired and 
lost again a provision for prohibiting the sale of intoxicating 
liquor. such as has not been adopted in Great Britain. 

Much more central and significant is the problem of federalism. 
A constitution which guarantees to a number of component units 
of government an independent jurisdiction is characterized thereby 
as a federal constitution. Extended controversies have raged over 
how to define a federal government or state. This formalistic 
battling over words has delayed a realistic study of the political 
nature of these federal schemes. Leaving the insoluble problem 
of uho is the sovereign in a federal setup, we may say that fed- 
eralism is a system of government that divides political power 
territorially under a constitution. Even the most effectively cen- 
tralized government ~vill grant some measure of decentralized au- 
thority to local bodies. In terms of objectives, federalism seeks 
to balance. under a constitution, partly general and common 
objectives, and partly particular and conflicting objectives when 
these objectives are distributed in space. Thus, the Swiss consti- 
tution leaves all educational matters to the cantons so that cantons 
with a French-speaking majority may differentiate themselves 
from the German-speaking majority in the country as a whole. 

Federal patterns of government frequently owe their existence 
to a preced~ng federation or league of governments. I t  is. there- 
fore, possible to analyze such governments pragmatically in terms 
of the institutions wh~ch are characteristic of such federations. 
The L'nited States, Switzerland and Germany, as well as several 
dominions, are examples of this. Three characteristic federal 
institutions may be mentioned here: ( I )  a legislative assembly 
composed of representatives of the component units, be they called 
states, cantons or provinces, as if they were equals or near-equals; 
( 2 )  an executive in which, or in the selection of which, the com- 
ponent local units participate; (3) a judicial body or bodies for 
the settlement of disputes between the component local units and 
the union government according to the charter or constitution. 
(See FEDERAL GOVEXNXENT.) 

Even more imaortant than the cluestion of federal government is 
that of parliamentary government. Is  the executive dependent 
upon the s u a ~ o r t  and confidence of the elected re~resentative . A 
assembly or has he an independent position and a separate man- 
date from the people? England is the home of parliamentary gov- 
ernment, and it is principally in England and the dominions that 
this system has worked well. The admirers of the system are 
generally inclined to credit it with the superior performance of 
British politics, but comparative analysis suggests a t  least two 
contravening considerations. First, it would seem that parliamen- 
tary government depends for its success upon unwritten conven- 
tions which in turn depend for their operation upon certain 
common beliefs and behaviour patterns found only in Britain and 
its dominions. Second, parliamentary government does not in 
actual operation correspond to the alleged theory. The supposed 
responsibility to the parliament is actually restricted to a few 
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dominant issues, whereas many minor matters are decided by the 
party in power in accordance with considerations of expediency 
and tactics which may not be shared by the majority of the people 
or even of parliament. This may also be true of major issues. 

I n  England, the system itself is a congeries of conventions which 
grew from small beginnings as the party system developed. There 
was an increasing tendency for the house of commons to be di- 
vided into a majority and a minority party, with the result that 
the majority party controlled the body and presented itself to the 
crown as the obvious basis of a solid government whose leader 
might reasonably be asked to head the government. The party 
leader would then naturally invite his leading associates to share 
the government with him, and hence Britain has always been 
inclined toward collective responsibility of the cabinet (see CABI- 
NET). However, since the turn of the 19th century the prime 
minister has become increasingly important, and general elections 
tend to focus attention upon him much as quadrennial elections 
do upon presidential candidates in the United States. 

Such leading students of parliamentary government as Sir Ivor 
Jennings suggest that the term parliamentary government is not 
accurate, so far as the 20th-century British system is concerned, 
and that one should rather speak of cabinet government. The 
function of parliament seems to them to be rather that of a de- 
liberative assembly in which various views concerning proposed 
policies of the government are subjected to analysis and criticism, 
while the actual government is carried on by a cabinet which is or- 
ganized by the party and its leader on the basis of a mandate 
directly from the people. In  support of this view one can point 
to the fact that since World War I no cabinet which had an actual 
majority in the house of commons has been overthrown by vote of 
parliament. Elections have been held either because the five-year 
term was nearly over or because the party in power deemed it 
strategic to do so. 

In  France a rather different system was constructed by men 
whose intention it had been to establish parliamentary government 
on the British model. Under the third and fourth republics the 
French parliament became paramount. I t  is important to know 
that this omnipotent parliament was not clearly divided into a 
majority party supporting the government and a minority party 
opposing it, but consisted of a great many groups, more or less 
related to a complex multiparty system. The great committees of 
parliament (unknown in England), and more especially its leading 
members, secured a considerable share in the governing functions, 
and in co-operation with the permanent high bureaucracy really 
ruled the country. This system, while giving excellent results in 
the sphere of administration, was characterized by stalling, when 
major decisions had to be taken, and finally collapsed when the 
fourth republic was confronted with the task of solving the M- 
gerian problem. A different and more authoritative system which 
purported to be a blend of British and U.S. (presidential) elements 
was established in 1958. 

The French kind of parliamentary system was adopted in Ger- 
many after World War I with disastrous consequences. To be 
sure, there the situation was complicated by other factors, includ- 
ing the aftermath of a lost war and federalism, but the parallel 
developments in Italy and elsewhere suggest that this system of 
government by parliament is not viable. I t  should be noted that 
its abandonment by Germany after World War 11, and the sub- 
stitution of a more stable form which is a skillful adaptation of the 
British model, gave good results, even though combined with 
federalism. 

The Scandinavian countries, Belgium and the Netherlands also 
made a reasonable success of parliamentary government. Whether 
this fact is attributable to a basis of beliefs and traditions com- 
parable to those that prevail in England, or to the presence of a 
monarchy with a settled willingness to accept constitutionalism, 
or to both, it is difficult to determine. 

The nonparliamentary executive may be of two prevailing kinds. 
In  the United States, the president is, for all practical purposes, 
elected directly by the people and is or becomes thereby the leader 
of his party. In all matters of general policy involving legislation 
or the spending of funds he must successfully manage his party 

in congress, both senate and house. or his hands are tied. Grave 
difficulties confront him if, as a result of a congressional elec- 
tion, the representative assembly becomes dominated by the oppo- 
sition party, as happened to Woodrow Wilson in 1918, to Herbert 
Hoover in 1930, to Harry S. Truman in 1946 and to Dwight D. 
Eisenhower in 1956. However, the lack of party discipline some- 
times makes it possible to carry on with the support of votes from 
the opposition (as was done for many years in the state of New 
York where Democratic governors had to work with Republican 
legislatures. The nonparliamentary executive type of government 
of the presidential form has been vigorously attacked and critically 
contrasted with the parliamentary type by students of U.S. gov- 
ernment, such as Woodrow Wilson (Congressional Government, 
1885). I ts  failings are generally admitted, but it  is doubtful that 
they are more serious than those of the parliamentary type. 

The conciliar type of nonparliamentary executive is illustrated 
by Switzerland. I ts  stable and ably conducted democratic govern- 
ment is under a federal council composed of the heads of the 
various departments who choose a chairman as president of the 
republic for one year. The members of this council separate their 
administrative function clearly from their legislative tasks. When 
the legislature repudiates a proposed policy, the council does not 
resign, but either drops it or prepares another proposal. I t  is 
curious, indeed. that the Swiss system has not found more imita- 
tors, for it appears well adapted to the task of governing a small 
country on a republican basis. (See SWITZERLAND: Government.) 

Totalitarian Dictatorship.--In spite of profound differences in 
general outlook and objective, as a pattern of government the 
totalitarian dictatorships have a great deal in common. They 
represent a distinct and ultramodern pattern of government. The 
totalitarian dictatorships all claim to be set up for the people and 
they all make a show of some sort of popular support, either 
through unfree sham elections, through plebiscites or through other 
forms of mass acclaim, customarily reinforced by denunciations 
of constitutional democratic regimes as capitalist and imperialist 
plutocracies. Yet, these regimes are usually characterized by 
several of the following practices and institutions. 

First, totalitarian dictatorship originates in a coup d'e'tat through 
which an organized minority seizes power by armed force or 
constitutional fraud or both. Second, it  continues because this 
minority, organized as a party, takes over complete ultimate con- 
trol of the government, the leader of the party becoming, in effect, 
the monocratic head of the government. Third, it constitutes 
this controlling party as an aggressive elite which seeks to abolish 
all other pre-existing social and class differentiations and thus 
atomizes the electorate, dissolving even the family into often war- 
ring individuals. Fourth, it establishes as complete a control over 
all forms of expression. including science, religion and the arts, 
as possible, subordinating all persons engaged in these creative 
pursuits to rigid governmental supervision and control. Fifth, i t  
institutes an elaborate governmental propaganda which continu- 
ally swamps all subjects with news and opinions, with the end of 
securing their allegiance or a t  least acquiescence. Sixth, it de- 
velops a systematic reign of terror for the purpose of crushing all 
opposition by spying upon, summarily arresting and liquidating all 
enemies of the state. using summary procedures and arbitrary sen- 
tences, including long detention in concentration camps and every 
species of physical torture. Seventh, it establishes complete con- 
trol over all economic activities for the purposes of integrating the 
economy and subordinating all enterprise to the ends of the govern- 
ment. Eighth, it invariably includes a vast military establishment 
among these purposes of government, on the ground that the de- 
fense of the state is of paramount importance. 

This kind of government is sometimes identified with despotism, 
tyranny and absolutism. These identifications are misleading. 
Any careful comparison of the traits just delineated with the struc- 
ture of government in those older autocracies will immediately 
disclose striking contrasts. Most important among these is the 
totalitarian mass party, fired by a faith in a total reconstruction of 
society-a kind of secular religion-which is completely lacking 
in past autocratic government. I t  is the actual autocrat in a 
totalitarian dictatorship, speaking through its leader or leaders who 
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are bound to it by faith and ritual. These governments have shown 
themselves capable of accomplishing extraordinary feats. The 
industrialization of the U.S.S.R., the near-conquest of all of 
Europe by Hitler Germany, the revolutionary transformation of 
the ancient Chinese society, politically, socially, culturally and 
economically-these are outstanding examples of totalitarian gov- 
ernmental achievement. The stupendous sacrifices in human 
suffering involved in these undertakings seem amply justified in 
the eyes of the rulers and the ruling party by the achievements. 
The ominous appeal of totalitarianism in Asia and Africa results 
from these accomplishments. Since freedom in most of these 
formerly colonial peoples is a t  best a vague hope, whereas national 
independence and the standard of living are pressing, ever-present 
realities, it appeared quite possible in the second half of the zoth 
century that totalitarian government would continue to spread. 

So all-inclusive a system of governmental control was never 
before in the history of mankind developed by anyone. Even the 
extreme tyrannies of men such as Shih Huang Ti, Domitian and 
the condottieri of the Italian Renaissance lacked, because of tech- 
nological inefficiencies, the asphyxiating effect of modern totali- 
tarianism. The extraordinary effectiveness of modern weapons, 
such as tanks, airplanes and nuclear bombs, as well as their initial 
cost, render individual revolutionary effort hopeless at  the outset. 
Consequently, not one of these totalitarian dictatorships has been 
overthrown from within. Only superior external force has brought 
on their downfall. 

Loca l  Government.- The ever-increasing size and complexity 
of government on the national and international level in the second 
half of the zoth century revived interest in the local community, 
and the growth of great metropolitan centres further contributed 
to this concern. The importance of the local community in the 
functioning of constitutional government is generally recognized. 
Even the totalitarian systems, in attempts at  administrative de- 
centralization or communalization, manifested the abiding role 
of the local community. These tendencies were in part motivated 
by the fact that local communities have proved rather resistant 
to the pressures of totalitarian government. Politico-sociologica1 
analysis discovered a fruitful area of field studies in the more 
intimate life of local communities. The slogan of "grass roots 
democracy" testified to the trend. 

But it is one thing to recognize the importance of the local com- 
munity and another to organize it  effectively for self-government 
in an age of mass industry. While local functions increased, along 
with other governmental trends, these functions were continually 
more in need of effective integration within larger governmental 
units. Britain's proud tradition of local self-government, for ex- 
ample, had to yield to the point where the local activities became 
largely centrally directed. Under these circumstances, a general 
tendency developed to make the selection of local personnel the 
focal point of local autonomy. But unless such personnel have 
policy issues on which to contend for acceptance, their autonomy 
will be precarious and party bureaucracy will be able to subject 
them to the party will. 

There is no one pattern of local government that is clearly 
preferable to all the rest. Britain, France, Switzerland, Germany 
and other European countries each evolved one or more patterns 
of their own, in which mayors. clerks, councils and local officials 
were arranged in various ways. The United States too has a num- 
ber of patterns. Noteworthy are the so-called city-manager type, 
the newest form, in which local government is assimilated to the 
operation of a business enterprise, and New England town-meeting 
government, the oldest form, where the whole community decides 
basic policy. (See CITY GOVERNMENT; LOCAL GOVERNMENT; 
UNITED STATSS [OF AMERICA] : Administration and Social Condi- 
tions: Local Government in the States.) 

M i l i t a r y  Government.- The end of World War I1 brought 
in its train military occupations on an unprecedented scale. In 
Italy, Austria, Germany, Japan-wherever the fascist government 
collapsed-the victors had to assume governmental authority for a 
transition period. Such military government, defined as govern- 
ment by the military over occupied enemy populations, when 
conducted by constitutional democracies, is comparable with 

emergency government. Military government is directed toward 
the establishment of a constitutional democracy, but as an emer- 
gency government it is obliged to extend its authority far beyond 
the usual limits. Military government is in its nature authori- 
tarian, but according to international law it is neither lawless nor 
despotic. In  working for the establishment of popular government 
in the occupied country, military government endeavours to re- 
establish first of all government according to law (the "rule of 
law") as the necessary basis for free institutions. In  the process of 
eliminating the totalitarian elements, it is often very severe and 
obliged to create new law retroactively. The lau~less nature of 
the preceding totalitarian system makes this unavoidable. 

World Government.- The San Francisco charter, drafted and 
adopted in 1945, became the constitution of a confederation of 
nations, the United Nations. While originally hopes were high 
that this constitution might mean the start of a world government, 
the sharp conflicts which arose between the United States, Great 
Britain and their friends on one side, and the Soviet Union and 
its satellites on the other, made it abundantly clear that the United 
Nations was not going to operate as a functioning government, but 
rather as a permanent gathering of the representatives of most of 
the governments of the world. Several important governments 
were, in the late 1950s, outside the UN. Because of the division 
of Germany between Communist and non-Communist regimes, 
agreement on UN membership for neither could be secured. 
Equally symbolic was the situation of China. While the vast 
majority of Chinese, living under Communist rule, remained un- 
represented, the nationalist government of Formosa occupied a 
,permanent seat on the UN council. 

The organization of the United Nations consists of two general 
bodies for policy decisions, the general assembly in which each 
member state is represented by one vote. and which in the late 
1950s had over 80 members. and the Security council, composed 
of 5 permanent members, the US. ,  the U.S.S.R., Great Britain, 
France and nationalist China, and of 6 nonpermanent members, 
elected by the assembly. The permanent members of the council 
have a veto on certain decisions, which protects their sovereignty 
(9.v.). These vetoes aroused a great deal of indignation and 
criticism, not only of the power principally exercising them, the 
U.S.S.R., but also of the Security council as such. I ts  importance 
accordingly declined, but this decline also reflected the fact that 
the UN was in process of becoming a world forum rather than a 
world government. 

In spite of its weakness as an instrument of government, the 
UN must not be underestimated as a political instrument. A num- 
ber of serious conflict situations were attenuated by means of its 
good offices, and the secretary general a t  times took important 
initiatives. Furthermore, certain of its affiliated bodies, such as 
the European Economic commission (EEC) and the UN Educa- 
tional. Scientific and Cultural organization (UNESCO), accom- 
plished important tasks. Thus, while the UN was not an effective 
world government, it was developing a number of governmental 
functions. Both the United States and the U.S.S.R. looked upon 
it as an important factor in the world community and in co- 
operation with their allies and satellites sought to mold it to their 
purposes. Yet in the long run what is perhaps more significant, 
since these two super powers would have readily at  their disposal 
other means of international action, is the fact that the UY organi- 
zation activates and gives a measure of real pou7er to small nations 
which when well represented often wield an influence out of pro- 
portion to their position in the world of pure power politics. This 
influence, on the whole, proved a power for good, though there 
were also cases of abuse, especially on the part of some of the 
newly independent nations. 

The various problems inherent in so loose an organization as 
the UN led to insistent demands for amending the charter. A great 
deal of devoted labour went into these reform efforts, but noth- 
ing came of them because the very conditions which led to the 
complaint, such as the veto of the great powers, or the position 
of Formosa, also prevented any change. Given a radical change in 
international relations, and a sharp decline of world tensions, such 
plans might, however, take concrete shape. The UN, it was felt 
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by its supporters, deserved to be maintained, if only to be in (6th and 5th centuries B.c.) and the palace of Solomon a t  Jerusa- 
existence when such a day should arrive. Genuine world govern- lem, especially the "House of the Forest of Lebanon" ( I  Kings 
ment did not seem feasible, though some world governmental func- vii, 2) were built for official rather than residential use. 
tions were in operation. The danger existed that the prestige of Greece.-In prehistoric Greece, a combination of the autocratic 
the CS might decline to the point where it could no longer be and democratic appeared, as in the courtyards, reception halls 
maintained, but in view of the solid work that was being accom- and throne room of the palace of Cnossus in Crete (c. 1800-1200 

plished in special fields, and because of the value of a meeting B.c). On the mainland, the autocratic element prevailed, as in 
ground of all nations for the discussion of the world's problems, the residential palace of Tiryns (c. 1 2 0 0  B.c.). 
the continued operation of the United Nations was generally be- The growing complexity of governmental systems in the inde- 
lieved assured. pendent cities of Greece necessitated special governmental build- 

S e e  also SVORLD GOVERNMEKT MOVEMENTS. ings. At first only subdivisions of an open place or agora, these 
B ~ ~ ~ ~ o c ~ a ~ ~ ~ . - - S y s t e m a t i c  consideration of comparative govern- later became ~i~ell-articulated structures adjacent to the agora. 

ment has been a virtual monopoly o i  British and U.S. scholarship. ~ h ,  important of these LTas the bo211euterion, or council hall, 
i , c k i e T u r  ' in which were located the legislative and executive functions. 
complete are Herman Finer, Theory and Practice of Modevn Govern- Nearby stood the prytaneum. or toWn hall, where the city hearth 
ment,  rev. ed. (1949, 19j1, etc.) and Carl J .  Friedrich, Constitutional fire continually burned, banquets were held and the commanding 
Governt~tent  and Denzocracy, rev. ed. ( 1 9 j 0 ) .  general had his residence. The courts, usually held in colonnades, 

French and German studies of the same general problem usually 
adopt a more legalistic and juridical vie~vpoint. Among these works Or  ''ere occasionally 'On- 
three are of outstanding merit: LBon Duguit, Traitd de droit constitu- vened in Open areas reserved 
tio~znel, and ed. ( 1 9 2 1 ) ;  Jean P. H. E. Esmein, Ele'wzents de droit them. such as the Areopagus 
constitutionnel frangais et compare', 8th ed., rev. by H. Nezard (1927- (Ares' hill) in Athens. At Priene 
28) ; and Georg Jellinek, Allgenzeine Staatslehre, new ed. by W. Jel- and ~ i l ~ t ~ ~ ,  in ~~i~ )xinor, ex- hnek (1922). TO these may be added the later Manz~el de droit consti- 
tutionnel et de science politique by Maurice Duverger (many editions) remains of the bouzetl- 
and Georges Burdeau, Traitd de science politique (1949-57). t e r ion  exist which show a build- 

Of the more theoretical analyses of modern government, Charles E. ing nearly square with seats aris- 
Merriam's Systematic Politics (194;) supersedes earlier works. See ing in stages on three sides. ~t 
also Karl Loemenstein. Political Power and the Governmental Process 
( 1 g j 7 )  ; David Easton, The  Political System (1953) ; Walter Lippmann, the seats are curved like 
T h e  Public Philosophy ( ~ g j j ) .  .4n abstract, systematic treatment is those in a Greek theatre. At 
found in Harold Lasswell and Abraham Kaplan, Power and Society Megalopolis a much larger hall 
(1950). A. D. Lindsay's T h e  Modern Denzocratic State (1947) is in- (late 4th century B,C,), known as 
complete but valuable. For the totalitarian dictatorships see Sigmund the Thersilion, was built for the Neumann, Permanent Revolution (1942), which constituted a useiul 
beginning; also C. J .  Friedrich and Z. Brzezinski, Totalitarian Dicta- meeting of a large governmental 
torship and Autocracy ( 1 g j 7 )  ; and Karl A. Wittfogel, Oriental Despot- council. This building, 2 2 0  i t .  
isnz (19j7). long by 1 7 2  ft. wide, had a roof 

There are also certain broad sociological studies of society with a on colum& placed be- major focus on government interpreted as persistently oligarchic, es- 
pecially Arthur F. Bentley, T h e  Process o f  Government (1908) ; M~~ hind each other in radiating lines, F I G .  I .- GREEK B O U L E U T E R I O N :  
Weber, T h e  Theory of Social and Economic Organization, Eng. trans. thus affording the widest possible G E N E R A L  P L A N ;  

by A. M.  Henderson and T. Parsons from Wirtschaft und Gesellschaft view of the centre of the hall O F  
(1947) ; G. Mosca, The  Ruling Class, Eng. trans. Hannah D. \&ere the speaker stood, At Olympia the bouleuterion was an Kahn from Elenzenti di scienza politica (1939) ; and 1'. Pareto, Mind 
and.Society ,  Eng. trans. by .Andrew Bongiorno and Arthur Livingston even more complex structure, consisting of a square central hall 
from T~rattato di sociologia generaze, 4 "01. (1935). The studies by with an apse-ended building on each side, divided by ranges of 
Bertrand de Jouvenel, La Pouvoir (1947) and De la Souverainete' columns down the centre. 
(19 j  j) ,  deserve mention. There were two forms of prytaneum: ( I )  a circular primitive 

The works cited above contain ample bibliographical guides to the form: recalling the tholes, or early Greek beehive hut,  and ( 2 )  literature covering the more specialized areas of the broad subject con- 
sidered in this article. (c. J .  FR,) a more developed sort in which the megaron or hall of the My- 

GOVERNMENTAL ARCHITECTURE comprises those cenean palace is recognizable. At Priene! the resemblance to the 
buildings whose function is to serve governmental purposes, such typical Greek house was particularly strong; a t  Olympia, the 
as town halls, capitols, courthouses, parliament buildings, post hearth fire was kept in a hall a t  the front with a large court a t  
offices, customhouses and similar structures. the rear, smaller courts on each side and halls for banquets. S e e  

HISTORY 
PRE-HELLENIC ARCHITECTCRE; GREEK ARCHITECTURE. 

Rome.-The highly developed governmental life of the Roman 
The history of governmental building goes back to the dawn of empire was reflected in its mature types of governmental architec- 

human society and may be found as an adjunct of the temple, the ture. The group of governmental buildings surrounding the Ro- 
royal residence or the communal dwelling, according as the gov- man Forum formed, in fact, the earliest prototype of the modern 
ernmental organization was theocratic, autocratic or communal. national capitol. The buildings 
SVhen the king was also priest. or the primitive communism was themselves, however, were merely 
surrounded by religious taboos, these three types overlapped. developments of such structures 
Thus, among some savage peoples, there were structures which in smaller Roman cities, like 
were at  once temples and meeting houses and also served as coun- Pompeii. There, one end of the 
cil chambers. forum was filled by three build- 

Primitive developments of the communal idea were found among ings sharing a common faqade, 
the American Indians; the council house of the Onandagas was the central being the cz~ria (town 
such a structure, 80 ft. long and 17 ft .  wide. Among the town- F I G .   GENERAL G R O U N D  PLAN council chamber) and those at  the 
building Indians of the southwest where the tie between religion O F  A C U R L A  IN T H E  l e T H  sides the offices of the duumvirs 
and government was strong. round rooms called lrivas or estufas, C E N T U R Y  and the aediles. The central 
sometimes built underground, were used for secret rites and for building thus served the legislative function and those at  the sides 
council deliberations. an executive function. A11 three were rectangular with apses at  

In  such autocratic civilizations as that of Egypt, governmental the end. On one side of this group was an enclosed court. thought 
functions were centred in the royal palace, .ivhich had halls of to have been the comitium'or voting place of the citizens. On the 
audience and courts xvhere the king and his counselors met. and opposite side stood the basilica ( q . ~ . ) .  Thus. all the functions 
where executive orders and judicial decisions were rendered. The were housed in buildings designed for governmental purposes. 
great columned halls of the Persian palaces at Susa and Persepolis In  Rome itself the details were different, and additional ele- 
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ments appeared, yet the basic idea was the same. The Curia or 
senate house, whose walls still stand as the church of S. Adriano 
(rebuilt by Julius Caesar and Augustus, following a fire, and re- 
built again by Diocletian after the great fire of A.D. 283). was 
a rectangle 75 it .  wide and 85 it .  long, probably with columns 
dividing it  into three aisles, and an apsidal tribune at  the end. 
This senate house was at  the end of a large structure; a t  the other 
end was a smaller apsidal hall, originally the secratarium senatus, 
now the church of S. Martina. Between these were two other 
halls used as archives and executive offices. Stairs led to the 
second floor. The whole formed a richly decorated and magnifi- 
cent building. Not far away on the slope of the Capitoline hill 
stood the national archives building known as the Tabularium, 
built by Sulla, the massive masonry and monumental arcades of 
which still overlook the Forum. Across the Forum from the Curia 
stood the Roman treasury, incorporated into the temple of Saturn. 
The judicial functions were carried on in various basilicae, espe- 
cially the Basilica Aemilia and Basilica Iulia. 

At the opposite end of the Forum stood the regia, the Roman 
equivalent of the Greek prytaneum and the ritual centre of Roman 
life and government. The official residence of the Pontifex Maxi- 
m u s ,  it was closely related to the Atrium Vestae and the temple 

B Y  C O U R T E S Y  O F  G E R M A N  TOURIST I N F O R M A T I O N  O F F I C E  

F I G .  3.- THE TOWN H A L L  I N  H A N O V E R ,  G E R . .  COMPLETED I N  1 9 1 3  

of Vesta with the ever-burning city fire. See ROMAN ARCHITEC- 
TURE. 

Middle  Ages.-The social pattern of the feudal system was not 
conducive to the development of governmental architecture. V7ith 
the rise of the powerful municipalities of the 12th century, how- 
ever, the modern concept of governmental architecture had its 
origin. Throughout Europe the reaction against feudalism found 
expression in the building of town halls. At first the town hall 
was merely a meeting place for the citizens, frequently only a 
belfry erected adjacent to a public square. By the middle of the 
12th century, types in Italy and France became definite. 

I n  Italy, the palazzo pubblico resembled the town houses of the 
wealthy, being built around a court and having high castellated 
walls. Often it served as the official building. with meeting halls 
for  governing bodies, and also as the residence of the commanding 
general. In  Florence two separate buildings, the Palazzo Vecchio 
(1298) and the Bargello (12 j6) ,  were used, the first as the town 
hall, the second as the residence of the chief magistrate and the 
prison. These, like most Italian town halls, have belfries attached. 
Other contemporary municipal halls were the Palazzo Pubblico at 
Siena (1293-1309) and the Palazzo della Ragione at  Padua (1172- 
1219), whose upper hall, added in 1420, is 267 i t .  long and 89 ft. 
wide, entirely free of interior supports. The broletti or town halls 
in many of the smaller cities are not less characteristic than the 
governmental palaces which have been cited. 

The French town halls usually combined an arcaded market hall 
on the ground floor with the governmental halls above and a belfry 
near by. The 12th-century town halls a t  St. Antonin, in almost 

perfect preservation, and at  La RCole are typical of the period. 
As the power of the municipalities increased, the richness of the 
town halls did likewise, as thme at  St. Omer (14th century) and 
St. Quentin (16th century) demonstrate. Meanwhile the market 
hall was forced out and the entire building devoted to govern- 
mental purposes. 

Betvieen 1400 and 1600, the town hall received its greatest de- 
velopment in the powerful commercial cities of the north. In 
these a new influence was operative, that of the guildhall. The 
merchant guilds had become closely related to  municipal govern- 
ment; in some cases the governing body of a city was called a 
guild. Thus. the hall of the corporation of the city of London is 
known as the Guildhall. In some towns of the Low Countries, the 
town hall and the guildhall were combined, as at  Ypres where the 
town hall was known also as the Cloth Hall. This splendid build- 
ing (1200-~goq), a rectangle 50 ft. wide and 462 ft,  long, had 
a cloth market on the ground floor, its upper floor containing 
meeting halls, law courts, banquet rooms and municipal offices. 
The structure was rated one of the most monumental examples of 
secular Gothic in Europe, before it was destroyed during World 
a I .  Other commendable Flemish examples are those at  Arras 
(completed in 1494, the belfry I j jq) ,  Louvain (1448-63) Brussels 
(1402-54) and Ghent (completed I 533). In Germany, the most 
beautiful town halls are those at  Liibeck (13th century), Tanger- 
mhnde (1373-78), with remarkable brick Gothic detail, Brunswick 
(14th century) and Goslar ( I  5th century). See GOTHIC ARCHI- 
TECTURE. 

Renaissance.-This type of town hall design continued in use 
throughout the Renaissance period except in Italy. The prevail- 
ing taste in Italy led .to the erection of smaller but more elegant 
single buildings such as the beautiful Palazzo del Consiglio at  
Verona ( c .  I 500. by Fra Giocondo) whose exquisite early Renais- 
sance polychrome f a ~ a d e  has been much admired, and the equally 
rich Municipio of Brescia (c. 1500). The Palazzo del Senatore 
(1592-98), by Michelangelo, on the Capitoline hill in Rome is 
significant for its successful attempt to give the structure a form 
both dominant and monumental, yet differing from the early 
Renaissance forms of north Italy. 

Outside of Italy, where the medieval tradition persisted, the 
Renaissance town halls simply applied classical details to such 
building types as had been developed before; e.g., the town hall 
of Bremen ( I  j th century, reconstructed 1609) and the old city 
hall of Paris (destroyed in the civil war of 1871). In  rebuilding 
the latter, the old plan was merely enlarged and the old style pre- 
served. The modern tradition of municipal building was founded 
on the medieval town hall. 

Another important type of governmental building that took form 
during the middle ages was the courthouse or palazs de justice. 

C ~ R A U D O N  

F IG.  &.-THE PALACE O F  J U S T I C E  AT R O U E N .  FRANCE.  B U I L T  I N  T H E  LATE 
15TH CENTURY 

Most medieval examples are of the late Gothic period because 
only then had judicial processes become sufficiently divorced from 
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PHOTOGRAPHS, ( I ,  2 )  EWING GALLOWAY,  (3, 4 ,  6) PUBLISHERS PHOTO SERVICE,  ( 5 )  INTERNATIONAL N E W S R E E L  

LEGISLATIVE AND 

1. Parl iament House, Budapest, Hungary; Steindl, architect (1883-1902). 
An  interesting at tempt is made i n  th is  bui ld ing to take a plan of the typ? 
set by the Capitol a t  Washirgton (fig. 3)- two wings, one cn each side of 
a central roturda- but t o  treat the whole i n  a p:cturesque and romantic 
Gothic style. The result is impressive, although the detail is sometimes 
crowded. 2. Houses of Parl iament. London, Eng!and; Sir Charles Barry, 
archi tect  (1840-50).  The first great m3dern 1eg:slative bui ld ing in an 
adapted Gothi2 style was tha t  in London. It forms one of the most con- 
v inc ing examples of M3dern Gothic. There is n~ at tempt t o  express the 
plan or arrangamert of the bu i ld i cg  on its exterior; on the other hand 
there is no at tempt a t  false or forced picturessuecess. I n  addit ion t o  the 
isgislative chambers and their offices, the bu i ld i rg  contains the Speaker's 
residence, and many robing rooms and other q ~ a r t e r s  required for royal 
ceremonia!~.  3. The Uni ted States Capitol, Washington, D.C. Begun i n  
the last decade of the 1 8 t h  century .vith Dr. Wi l l i am Thornton as architect, 
i t  was carried on through the early 1 9 t h  century by Stephen Hallet, B. H. 
Lztrobe, a r d  Charles BuIRnch. I n  i ts  earlier f - rm i t  had the central 
r - tunds  (tnen w i t h  a ICW dome) a r d  a w ing  on either s'rls, one for the 
Seczta. 2r.d cr.e fcr  th,? H;cs? cf  f?s;rsse:tat:ves. In 1853 these old rocms 

JUDICIAL BUILDINGS 

were found too small, and a great w ing  was added a t  each end, f rom the 
designs of Thomas U. Walter. A t  the same tirne the present great dome 
w i t h  i ts  column-circled drum was added. 4. The former Parl iament bui ld-  
ings, Vienna; Hansen, architect (1874- 83). One of the most monu- 
mental i n  plan, and most gracious in its classic detail of any of the 
national parl iament buildings, th is  simple composition is one of the d:s- 
t inguished decorations of i ts city. 5. Hatel de Vi l ie ,  Yprss, Belgium. 
13th- 15th centuries. Sometimes called the " Cloth Hall," th is  bu i ld ing  
(d,estroyed dur ing the W w i d  War)  w3s an expression of the close relation- 
s h ; ~  of merchants' guilds znd c i t y  oovsrnment which was usual i n  Flanders. 
I t  contained the hal l  of the Cloth Merchacts' Guild, a market hal l  be- 
neath, and the siiices of the c i t y  g ~ v e r n m e c t  as wel l  as a great banqueting 
hall. 6. The Palais de Justice, Brussels, Belgium; Polaert, architect 
(1866-83). Tha enormous bulk of this craggy and powerful bu i ld ing  set 
on a h i l l  t op  dominates the c i t y ;  although lavish and in questionable 
taste, it conveys, nevertheless, by v: r tue of simple conception, monumental 
arrangement, a r d  stsrk strength cf  design, a compel1:r.g impression of 
the d;gn:ty of governmafit, and t h s  power ~f law 
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U.S. S T A T E  AND MUNICIPAL BUILDINGS 

1. The skyscraper state capitol of Louisiana at Baton Rouge, surrounded by from i t  rcses the central 400-ft. tower 
a 50-ac. park 4. The c i t y  ha l l  a t  Buffalo, N.Y., located in the c iv ic  centre 

2. The c iv ic  centre a t  Columbus, Ohio. The bui ld ing w i t h  the tower i s  the 5. N~~ york civic buildings. ~h~ c i t y  ha l l  (1802-09) is in the  
American Insurance Union building. The low bu i ld ing  at the left is foreground, w i t h  the court  bu i ld ing  to the left. I n  the backgro'lnd 
the c i t y  hal l ;  at the r ight ,  the state off~ce buildcng are the municipal bui ld ing and hal l  of records 

3. The Nebraska state capitol at Lincoln. The base is b u t  two stories high; 6. The c i ty  hal l  a t  Houston, Texas 
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royal, monastic or feudal domination to necessitate separate build- 
ings. The earliest existing are the Maison de Pierre at Chartres 
and the Salle le Roi at  Montdidier (both 14th century). By far 
the most famous is the lavish Palais de Justice at  Rouen. begun 
before 1474 and completed before I 509. This magnificent build- 
ing. built around three sides of a courtyard, contains in addition 
to smaller courtrooms, two splendid halls and a beautiful chapel. 
I t  is in this use of large halls that originated the tradition for 
providing for every courthouse a great lobby where lawyers may 
confer with their clients. 

No such development of national governmental buildings can be 
found during this period. JtTllat national unity existed was centred 
in the residence of the sovereign and when national councils or 
legislative bodies finally arose, they were housed either in a royal 
palace or in religious buildings. To this day the French senate 
sits in the palace of the Luxembourg. In England, the king's 
council met wherever the monarch happened to be, and the Eng- 
lish parliament convened at  the nearest convenient spot to the 
royal palace a t  Westminster, which was the chapter house of Nest- 
minster abbey, until 1547 when parliament moved to St. Stephen's 
chapel within the palace itself. This remained the meeting place 
of the house of commons until 1834 when the palace \\-as burned. 
See REXAISSANCE ARCHITECTURE ; BAROQUE ARCHITECTURE; 
MODERN ARCHITECTURE, I ~ T H  AND I ~ T H  CEKTURIES. 

MODERN GOVERNMENT BUILDINGS 

In  planning governmental architecture, the relationship of the 
working units and the means of communication between them and 
the outside are highly important. Simplicity of plan and beauty 
of form are also desirable. Many public places-lobbies, rotundas, 
halls and committee rooms-are treated in as monumental a fash- 
ion as is possible. and axial symmetry is an almost inevitable result. 

Capitols a n d  Legislat ive Buildings.-The United States.- 

I I 
FIG. 5.- GENERAL PLAN OF T H E  N A T I O N A L  CAPITOL. WASHINGTON.  D.C. 

A national capitol building, built solely for the housing of a na- 
tional government. was first projected in the U.S. ,4 competition 
for the design of the Capitol a t  Washington, D.C.. was held in 
1792 and was won by William Thornton. His carefully articulated 
plan provided large halls for the senate and house of representa- 
tives. separated by a central rotunda. Begun in 1793 and burned 
during the War of 1812. it was not completed in its original form 
until the 1830s. The earlier Capitol may be described as the 
work of Thornton, ~ t i e n n e  Sulpice Hallet, Benjamin Henry 
Latrobe and Charles Bulfinch. successively its architects. The old 
House of Representatives became Statuary Hall and the old Senate 
was long used by the supreme court. By the 185os, the structure 
was considered inadequate and a wing was added at each end to 
accommodate the house and the senate. The original lox dome 
was replaced by the commanding cast-iron dome which now crowns 
the rotunda. these changes being completed in 1865 by Thomas U. 
Walter. One of the world's monumental structures, the Capitol 
has influenced the design of governmental architecture around the 
world. 

The domical legislative hall became almost a convention in the 
building of state capitols. Even such a proper Greek temple as 
Gideon Shryock's old capi~ol in Frankfort. Ky. (1828-29), is 
crowned by a dome and a lantern to light the circular rotunda. The 
gilded dome of the earlier Massachusetts statehouse, by Bulfinch 

century: a t  Providence, R.I. ,  by 
McKim, Mead and if7hite (com- 
pleted 1902); a t  Jackson, Miss., 
by Theodore C. Link (1901-0.3) ; 
at  St. Paul. Minn., by Cass Gil- 
bert (completed 1905); a t  Har- 
risburg. Pa., by Joseph M. Hut- 
son (190 5-08) ; at  Charleston, 
W.Va., by Cass Gilbert (1925- 
32) ; and elsewhere. 

George B. Post. in the Wiscon- 

(1798-1808), added its authority to the domical convention. The 
old statehouse, now the city hall a t  Hartford, Conn., also by  Bul- 
finch (1792-96), received its cupola in 1822. The rotunda at  
Ohio's statehouse at  Columbus (1838-59) is lantern crowned, but 
the cupola is not domical. The work of several architects, it is one 
of the finest U.S. state capitols. Illinois's old capitol (1837), 
nolv the Sangamon County courthouse in Springfield, originally 
had a low dome which capped the rotunda. The capitol a t  Nash- 
ville, Tenn., by William Strickland (18jo-55), has a lantern mod- 
eled after the choragic monument of Lysicrates. The earlier 
capitol a t  Jefferson City, Mo. 

FIG. 6.-PLAN OF C I T Y  H A L L  AT 
LOS A N G E L E S .  C A L I F . ;  A U S T I N .  

PARKINSON & M A R T I N .  A R C H I T E C T S  

(burned 191 I j, was something 
of a replica of the old capitol 
of Pennsylvania at  Harrisburg 
(1810) ; both were designed by 
the same architect, Stephen Hills, 
who employed low, copper-clad 
domes. 

Many domical capitol struc- 
tures have been built in the 20th 

sin capitol a t  Madison (1904-~q), 
was compelled by the nature of the site to adopt a cruciform plan 
with four equal wings radiating from the dome-cronned rotunda. 
Although some consider the plan somewhat compromised, the 
massing contributes to an enhancement of the dome. In  his mas- 
terful Nebraska state capitol a t  Lincoln (completed 1932), Ber- 
tram G. Goodhue designed a vast rectangle, divided into four 
light courts. The legislative halls, the supreme court and such 
other functions as need large ground areas were placed in the 
base. The departmental and other offices were placed in a 400-ft. 
central tower which forms a monumental beacon, dominating the 
Nebraska landscape for miles. Of somewhat similar massing is 
the Louisiana state capitol a t  Baton Rouge (1930-32), by Weiss, 
Dreyfous and Seiferth. Other U.S. state capitols ~ ~ h i c h  reflect a 
different approach in planning and design are the North Dakota 
capitol a t  Bismarck and that a t  Salem, Ore. Several state- 
houses have become so crowded that state office buildings have 
been erected adjacent to them, but usually detached. I n  some 
western states, room for a capitol group is provided; e.g., the state 
capitol group at  Olympia. Wash., where the buildings of architects 
Wilder and TVhite may expand in response to the state's needs. 

Europe.-The addition to the old Palais Bourbon (the building 
used by the chambre des ddpute's in France), by Bernard Poyet 
(1807)  of a 12-columned, pedimented front, and the influence of 

the U.S Capitol, established the 
classical direction in modern leg- 
islative architecture for the next 
century. The Chambre des DC- 
put&, reconstructed (1822-23) 
by Jean de Joly, and the Senate 
in the Luxembourg palace (1836- 
41) by Henri de Gisors, were 
ornamental developments of a 

F IG 7.-PLAN O F  K ~ E L  DE V I L L E ,  classical amphitheatre plan. This 
PARIS plan. which had been used so 

successfully in the U.S. Capitol. had simplicity and directness, 
and was v~idely copied in halls for bicameral legislative bodies. 

The English houses of parliament on the Thames in London, by 
Sir Charles Barry (1840-60). form a unique group, both in style 
and plan. There the house of lords and house of commons are 
only parts of a vast unsymmetrical composition which includes 
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members' dining rooms and libraries, the speaker's residence and 
all the apartments required by a lavish tradition. The picturesque 
details and ornament were the work of A. W. N. Pugin, a specialist 
in medieval design, who succeeded in harmonizing two soaring 
towers and the main horizontal mass of the structure with little 
reference to interior function. Governmental architecture at  
Ottawa and elsewhere in Canada was influenced by this precedent. 

A somewhat baroque edifice was the Reichstag in Berlin. by 
Paul Wallot and Friedrich von Tiersch (1882-94; burned during 
World War 11). The plan featured a great assembly hall ap- 
proached through an arched entrance and a grand foyer. Distrib- 
uted around two lateral light courts were lounges, refreshment 
rooms, libraries. writing rooms, committee rooms and consultation 
chambers. A single domical roof reflected the unicameral legisla- 
tive body. 

I n  the Budapest. Hung., Parliament House, by Emmerich von 
Steindl (1883-I~OZ),  a central dome and flanking pavilions were 
veneered with Gothic finery. The Austrian Parliament House in 
Vienna, by Theophilus von Hansen (1874-83), is as classic as 
Hungary's capitol is romantic. and compares favourably with legis- 
lative buildings around the world. 

T h e  U n i t e d  Nations.-The headquarters of the United Na- 
tions, fronting the East river in New York city, was designed by 
an international board of archifectural consultants. Construction 
began in 1948. The group consists of three principal structures: 
the General Assembly, the Conference building and the 39-story 
Secretariat. The Secretariat is a tall, steel-framed, glass-clad 
office building of rectangular form. The General Assembly en- 
closes a great auditorium for delegations, with extensive communi- 
cation facilities. The Conference building which connects the 
General Assembly and the Secretariat has special rooms for the 
Security, Economic and Social, and Trusteeship councils, and pro- 
vides meeting places for committees. 

C i t y  a n d  T o w n  Halls.-A modern town hall requires a cham- 
ber or hall for the town council meetings, offices for the mayor and 
councilmen and their secretaries, offices for the town clerk and 
offices for the financial and administrative departments of the 
town government; e.g., the tax board, the chief of police, the build- 
ing inspector. European town halls frequently contain rooms for 
receptions and banquets. In  the U.S., the town hall frequently 
provides an auditorium for public gatherings. 

France.-The most monumental example of the continental city 
hall is the H8tel de Ville in Paris, rebuilt after the Commune by 
Ballu and Deperthes (1874-82). Following the original Francis 
I style on the exterior, it was elaborated inside with all the decora- 
tive lavishness then in vogue. Its great salles des fetes and mag- 
nificent stairways make it one of the most gorgeous and effective 
official suites in the world. This precedent has affected French 
municipal building ever since. Later French city halls, sho~iing a 
similar type of Renaissance classicism, lavish decoration and 
elaborate plan, include those at  Neuilly-sur-Seine, by Dutocq and 
Sirnonet (1885) ; at  Versailles, by Le Grand (1897) ; and at  Tours, 
by Laloux (1896-1904). 

Great Britain.-In England, the Gothic revival of the mid-19th 
century affected much municipal building. The town hall at Man- 
chester. by Alfred Waterhouse (1868-77), with its picturesque 
outline and original detail, is typical of the best Gothic revival 
design. Most recent examples show a greater simplicity of compo- 
sition and freedom of style. That a t  Sheffield, by Mountford 
(1897), in a free early Renaissance style, is representative of the 
larger examples; that a t  Oxford, by H.  T.  Hare (1897), in modified 
Jacobean, is characteristic of the smaller. The growing com- 
plexity of city government has led to a type of building in which 
the council chamber and mayor's suite are subsidiary to the great 
amount of clerical space required. The London County Council 
Hall. by Ralph Knott (1908-22). which best exemplifies this tend- 
ency, is a vast structure in the late English Renaissance style. 

Els~where in Europe.-In Germany, the most interesting mu- 
nicipal buildings are those couched in modern forms. The some- 
what bizarre Stadthnlle at  Hanover, by F. E. Scholer and Paul 
Borlatz (1913), contains a large circular hall which functions as a 
municipal auditorium. As restrained as the Stadthdle is fantastic 
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is the town hall a t  Joensuu, Fin. (1913)~ by Eliel Saarinen. The 
city hall a t  Stockholm. Swed.. by Ragnar  stb berg (completed 
1924), presents a dignified mass. surmounted by a graceful tower 
and skirted on the ground floor by a charming arcade. Inside, it 
is enhanced by brilliant colour decorations; the mosaics in the 
great reception hall are among the world's finest. 

The United States.-Town and city halls in the United States 
reflect their regional environments. In the east, colonial types 
predominate; in the west. Spanish colonial and other sun-loving 
vernaculars are found, as in the Highland Park city hall in Dallas, 
Tex.. by Lang and Witchell. The colonial town hall a t  Tewksbury, 
Mass., by Kilham and Hopkins, and the town hall a t  Peterborough, 
N.H., by Little and Russell, illustrate smaller examples in the east, 
while Bigelow and Wadsworth's town hall a t  Wheaton, Mass., 
typifies the larger ones. 

Perhaps New Uork city shows the evolution of the U.S. city 
hall better than any other municipality. By 1802, the demand for 
an adequate city hall resulted in the erection of an exquisite struc- 
ture, long outgrown but still in use, by architects Mangin and 
bIcComb (1803-1 2 ) .  The French precedent is sensed, particu- 
larly in its domed rotunda, the monumental staircase, council 
chamber, offices and reception rooms. I t  was hailed as the most 
perfect example of U.S. municipal building. With the growth of 
the city, however, new and bigger quarters were called for. The 
solution was the Xew Uork Municipal building, by McKim. Mead 
and if'hite (1908-IO), a skyscraper of 23 stories treated in a classi- 

, cal vein to offset the appearance 
of a commercial structure. The 
Oakland, Calif., city hall, by 
Palmer, Hornbostel and Jones 
(1908-13), has a 3-story classical 
base, from which a tower of 11 

stories arises, crowned by a cor- 
nice. Above it stands a lantern 
of baroque design. Although 
classical, the structure accords 
nell with its surroundings. Some- 
times cities and counties unite 
to erect a city-county building. 

FIG 8.-PLAN OF NEW YORK Chicago and Cook county, Ill., 
C O U N T Y  G U Y  did this (1907-II), as did Detroit 
LOWELL. ARCHITECT and Wayne county. IClich. In  

1957 Indianapolis and Marion county, ~ n d . ,  collaborated on a 
23-story city-county building. 

Sometimes the city hall is the key structure in a square or park. 
This is the case at  Springfield, >lass., where two classical. colon- 
naded buildings flank a municipal clock tower, Pel1 and Corbett, 
architects (1908-13). In 1957. Toronto, Can., held an interna- 
tional competition for the design of the city hall and the public 
square. 

The huge city hall a t  San Francisco, Calif., by Bakewell and 
Brown (1913), rivals a state house in scale and magnificence. I t  
is domical. with a central pavilion in the form of a classic temple, 
flanked by Doric colonnades on a high basement. The dome on 
a high drum is beautifully profiled and carries an ornate lantern. 
The exterior is sedate and majestic; the interiors, of baroque de- 
sign, are palatial. This structure is a part of the civic centre. 
(The concept of the civic centre is an outgrowth of the simpler 
town square, and has found wide acceptance in U.S. cities.) An 
auditorium, an opera house, the library and other structures are 
grouped together. 

Perhaps the most successful U.S. solution for a metropolitan 
city hall is that a t  Los Angeles, Calif.. by Austin, Parkinson and 
Martin, completed in 1928. For the first time, the two elements- 
the town hall and the municipal office building-were combined 
in the same structure and given an adequate architectural expres- 
sion. This building is also a part of the civic centre. 

Jud ic ia l  Buildings.-The modern courthouse, in its essential 
elements, has remained almost as close to its traditional ancestry 
as has the modern court system. The monumental lobby, the 
courtrooms and rooms for judges. lawyers and witnesses and the 
archives, all were found in the courthouse of the 15th century. 



GOVERNMENTAL ARCHITECTURE 
T h e  di f ference be tween  t h e  L a w  Cour ts  o f  London,  b y  George E .  
Street  (comple ted  i n  1882) ,  and t h e  Palais de Justice i n  Rouen,  
buil t  400 years earlier, is  principally one o f  detail. T h e  Palais de 
Just ice i n  Paris is  typical  o f  t h e  19th-century continental court- 
house.  I t  dates f r o m  various construction periods, f r o m  the  13 th  
cen tury  onward. I t s  present f o r m  is largely a result o f  rebuildings 
a f t e r  t h e  C o m m u n e .  T w o  other elaborate courthouses illustrate 
European precedent:  t h e  Palazzo di Giustizia i n  R o m e ,  b y  Cal- 
derini and Basile (1883-a; ) ,  monumenta l  i n  composition b u t  
somewhat  marred b y  m u c h  meaningless, small-scaled ornament;  
and t h e  rather m o r e  interesting Palais de Justice at Brussels, b y  
Joseph  Poelaert (1866-83).  which ,  set atop an eminence, domi- 
nates t h e  ci ty .  T h e  Peace Palace a t  T h e  Hague,  t h e  Setherlands 

(1907-13) ,  b y  Cordonnier and 
r I V a n  der Steur,  also belongs i n  this 

U . S .  t h e  courthouse received a 
def ini t ive f o r m .  Such buildings 
go back  t o  the  somewhat med& 
val Talbot  C o u n t y  courthouse i n  
Maryland (1680-81),  a brick 
structure w i t h  end chimney,  a 
steep roof  and dormers. T h e  
love ly  brick Chowan County  

u ) courthouse at Edenton,  N.C. 
( I  7 6 7 ) ,  is full-blown Georgian. 

F I G .  9 - PLAN O F  T H E  S T A T E  C A P I -  
TOL O F  NEBRASKA.  BERTRAM GROS-  B y  1 7 2 4 ,  the embryo o f  the 
V E N O R  G O O D H U E ,  A RC H ITECT present-day courthouse could b e  

found i n  the  courthouse a t  
Chester,  V a .  -4s late as 1770, a log-cabin courthouse, 2 0  f t .  wide 
b y  24 f t .  long w i t h  " t w o  small sheads a t  each end ,  for jury rooms," 
was buil t  i n  Betetourt  c o u n t y ,  V a .  T h e  annals o f  almost every 
c o u n t y  i n  the  old Kor thwes t  Terr i tory  indicate tha t  the  early 
c o u n t y  buildings were o f  log construction,  as were the  prisons and 
jailers' houses. T h e s e  structures were m u c h  like the  cabin homes 
which  t h e  western pioneer buil t .  Benches,  jury boxes and judges' 
stands i n  these rude centres o f  justice were o f  puncheon construc- 
t ion  T h e  traditional elements have  remained the same. the  basic 
un i t  consisting o f :  t h e  courtroom proper, w i t h  space for t h e  public, 
witnesses,  jury box.  judge's bench ,  counsel, clerks and t h e  press; 
t h e  judge's chambers;  and t h e  jury r o o m  

O f  sourthern origin were t h e  square, brick courthouses, popular 
i n  t h e  southern communi t ies  o f  Ohio ,  Indiana. Illinois and as 
far wes t  as Independence,  Mo. .  during the  1830s. C'ntil 1870, 
courthouses o f  t w o  types  Mere erected: ( I )  a square. two-story. 
brick building w i t h  a hip r o o f ,  crowned b y  a cupola, and ( 2 )  the 
typical  Greek Revival  t emple ,  w i t h  or without  a cupola. T h e  
courtroom was generally o n  t h e  second floor, w i t h  of f ices on the 
ground floor T h e  early s tate capitol buildings at Corydon.  Ind.  
( 1 8 1 2 ) ,  buil t  as the  courthouse o f  Harrison county,  and a t  Chilli- 
cothe,  0 .  ( 1 8 0 0 ) .  were o f  similar design. Since the  t i m e  o f  the 
Greek Rev iva l ,  t h e  classical s tyle has been  almost universally used 
for  judicial architecture. M a n y  trends i n  courthouse design cul- 
minated i n  the  K e n  Y o r k  C o u n t y  courthouse (completed 1927) ,  
buil t  b y  G u y  Lowell. T h e  original design called for a circular 
plan b u t .  for  practical considerat~ons.  it was changed t o  a hexagon, 
\n th  a circular rotunda and six light courts providing ideal com- 
munication.  T h e  result is a structure a t  once functional, beautiful 
and interesting. 

P o s t  Offices.-Rlany European governments have relegated 
public services t o  existing structures,  as i n  R o m e  \<here a former 
monas tery  was adapted t o  t h e  postal service. Xaples erected a 
n e w  post o f f i ce ,  b y  G.  Vaccaro and G .  Franzi (1932-36). Other 
imposing postal facilities are t h e  general post office i n  Paris, b y  
Gaudet ,  and t h e  general post of f ice i n  London ( I ~ I O ~ ,  b y  Sir Henry 
T a n n e r .  Far more  interesting, h o n e v e r ,  is J .  Croumel's post of ice 
i n  Utrecht .  N e t h  (1918-24).  

I n  t h e  middle o f  t h e  19 th  cen tury  Robert  Mills designed, among 
other gobernmental structures i n  JVashington. D.C.. an of f ice build- 
ing f o r  t h e  post of f ice department tha t  exhibited simple and 
straightfornard planning. U.S.  post offices present a good cross 

sect ion o f  t h e  architectural vicissitudes t h a t  h a v e  be fa l len  t h e  na-  
t ion .  S o m e  achieve real dist inct ion,  others d o  n o t .  Post  of f ices a t  
Peoria, Ill., G a r y ,  Ind. ,  and Miami .  Fla., illustrate h igh  standards 
o f  design. M a n y  postal structures throughout t h e  U . S .  have  b e e n  
designed b y  government architects i n  W a s h i n g t o n ,  b u t  t h e  post 
of f ice i n  t h e  national capital (1911-14) was  designed b y  private 
architects ,  Graham,  B u r n h a m  and company .  T h e  post offices o f  
N e w  Y o r k  c i ty  were designed b y  M c K i m ,  Mead and W h i t e  ( 1 9 1 3 ) ~  
and those o f  Denver ,  Colo., b y  T r a c y ,  Swar twout  and Litchfield.  
M a n y  small of f ices are still housed i n  rented quarters. 

Cus tomhouses .- In Europe ,  customhouse architecture has b e e n  
largely neglected. A lmos t  t h e  on ly  one  o f  dignity  and adequate 
convenience is t h e  customhouse i n  London,  b y  David Laing 
( 1 8 1 7 ) .  partially rebuilt b y  Rober t  Smirke .  I t s  T h a m e s  river 
f a ~ a d e  is dist inct ive,  and i ts  long r o o m  ( z o o  f t . ) .  where m o s t  o f  
t h e  business is transacted. is m u c h  admired.  T h e  customhouses a t  
Dublin.  Ire., b y  J a m e s  Gandon ( I ; ~ I ) ,  and a t  Liverpool  ( 1 8 2 8 ) ,  
b y  J o h n  Foster (destroyed b y  bombing  i n  1 9 4 1 ) ,  h a v e  been  gen- 
erally admired.  T h e  Port o f  London Author i ty ,  begun  i n  1912 b y  
Sir E d w i n  Cooper,  b u t  n o t  opened unt i l  1922,  is a splendid example  
o f  English neoclassical design. T h e  absence o f  adequate buildings 
i n  which  these services could b e  carried o n  led t o  t h e  deve lopment  
o f  n e w  types .  T h e  early customhouse i n  N e w  Y o r k  c i t y  ( later t h e  
V . S .  sub treasury) ,  b y  T o w n  and Davis  (1834-41) ,  t h e  c u s t o m -  
house i n  Boston,  b y  Y o u n g  and Rogers (1837-47) ,  and t h e  cus-  
t o m s  structures at Newburypor t ,  Mass.  ( 1 8 3 5 ) ,  and a t  N e w  
B e d f o r d .  Mass.  ( 1 8 3 6 ) ,  b o t h  b y  Rober t  Mills. const i tuted mi le -  
stones i n  U.S. customhouse design. All were o f  Greek  R e v i v a l  
extraction.  T h e  present Renaissance-style N e w  Y o r k  c i ty  cus tom-  
house (1899-1905) is t h e  w o r k  o f  Cass Gilbert .  

A d m i n i s t r a t i v e  Buildings.- Ministries and kindred adminis-  
t ra t ive  structures sometimes lack distinction because t h e y  closely 
resemble of f ice buildings. I n  European capitals, ministries are 
o f t e n  housed i n  altered palaces, as i n  Paris and V i e n n a .  I n  L o n -  
d o n ,  where t h e y  are assembled along Whi tehal l  and Parliament 
streets. t h e y  m a k e  a n  impressive ensemble.  al though individual 
buildings are n o t  distinguished. I n  Jyashington. D.C. ,  which  Pierre 
Charles L ' E n f a n t  laid ou t  along classical l ines,  governmental  ar- 
chitecture has closely followed classical precedent. A m o n g  t h e  
earlier classical examples were t h e  Post  Of f ice .  t h e  Patent  Of f ice  
and t h e  Treasury  building, all t h e  mork  o f  R o b e r t  Mills. T h e  
Library o f  Congress, b y  S m i t h m e y e r ,  Pelz and Casey  ( 1 8 8 6 - 9 i ) ,  
t h e  Senate and House  of f ice buildings, b y  Carrhre and Hastings 
( 1 9 0 6 - 0 9 ;  additions 1 9 3 3 ) )  t h e  Depar tment  o f  C o m n ~ e r c e .  b y  
Y o r k  and Sawyer (1928-32) ,  t h e  Kational Archives building,  b y  
J o h n  Russell Pope (1927-3 5 ) .  t h e  Supreme Cour t  building,  b y  Cass  
Gilbert  ( 1 9 3 4 ) .  and t h e  Kational  Gallery o f  A r t  are i l lustrat ive 
o f  t h e  classical t rend .  O n  t h e  o ther  hand ,  t h e  Smithsonian ins t i tu-  
t ion .  b y  J a m e s  Renlrick (1846-52).  and t h e  S ta te .  JVar and K a v y  
building. b y  A. D .  blul let  (1871-88) .  interesting i n  their n a y ,  can  
scarcely b e  said t o  belong i n  th i s  company .  T h e  JVashington 
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m o n u m e n t  b y  Rober t  Mills (1848-84) ,  t h e  Lincoln memoria l ,  
b y  H e n r y  Bacon (1912-2z) ,  and t h e  Je f ferson  memoria l ,  b y  J o h n  
Russell Pope. accord beaut i fu l ly  w i t h  t h e  capital's classical pattern.  

T h e  federal government maintains ministries or embassies i n  all 
foreign capitals w i t h  which  t h e  Uni ted  States carries o n  diplomatic 
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relations. For some of these, the government leases existing quar- 
ters; for others, special buildings are erected. I n  1956, the state 
department named architect Eero Saarinen as winner of a competi- 
tion for the design of a new U.S. embassy "in the contemporary 
idiom" to harmonize with its neighbours in Grosvenor Square in 
London. The winning design showed a five-story mass, depending 
upon pleasant fenestration and sober surface treatment to achieve 
its dignified appeal. 

At about the same time, the state department, through its office 
of foreign buildings, approved designs for a supplemental office 
building for the U.S. embassy in Manila. P.I.; A. L. Aydellot and 
Associates, architects, conceived a structure in the contempo- 
rary style but "sympathetic to local background and indigenous 
forms." 

The erection of foreign embassies often gives local planners 
serious qualms, especially when local building regulations are 
disregarded. 

The erection of the Pentagon was something of a break with 
classic precedent, but structures erected since, although contem- 
porary in trend, harmonized with existing buildings. This was 
important, since something of a boom in governmental building 
costing upward of $~oo,ooo,ooo took place in mid-20th century. 
All governmental agencies employ private architects on major con- 
struction projects but some departments maintain architectural 
staffs for the purpose of maintenance, minor repairs and altera- 
tions. 

Capital City Planning.-Flexibility is not always possible 
except by the establishment of an entirely new capital city, such 
as Washington, D.C., or New Delhi, India (1910). In  1911 a com- 
petition for the design of the Australian capital city of Canberra 
was won by Walter Burley Griffin of Chicago. The first of the 

buildings was opened in 1928. 
For New Delhi, Sir Herbert 
Baker and Sir Edwin Lutyens 
designed a circular legislative 
hall. When India became inde- 
pendent and the state of Punjab 
was divided, the former capital 
went to Moslem Pakistan, leav- 
ing Hindu Punjab without a capi- 
tal. I t  was decided to build a 
new capital city (Chandigarh), 
designed by world-renowned 
architects and planners. The de- 

F I G .  11.- LEGISLATIVE HALL.  NEW 
sign of the city was entrusted to 

D E L H I :  S I R  HERBERT BAKER A N D  an European team headed by Le 
S I R  EDWIN LUTYENS.  ARCHITECTS Corbusier. Associated with him 

were E. Maxwell Fry, the Eng- 
lish architect, Pierre Jeanneret and a group of Indian architects 
and planners. The Supreme Court is of concrete frame with brick 
partitions. To  meet climatic conditions, a structural umbrella was 
raised above the roof top, cantilevered out from the main frame. 

I n  1957, President Kubitschek of Brazil broke ground for a new 
capital city in the state of Goibs to be called Brasilia. Architect 
Oscar Niemeyer designed a "skeleton capital," consisting of a 
governmental palace, a presidential residence, a hotel and a chapel, 
which were to serve as provisional headquarters of the govern- 
ment while the new capital was being built. The seven-story hotel 
was to house the presidential assistants and other administrative 
personnel. The governmental palace, in the centre of the group, 
provided offices for the president and his staff, conference rooms 
for the cabinet and halls for state receptions. See also ARCHITEC- 
TURE; MODERN ARCHITECTURE, I ~ T H  AND I ~ T H  CENTURIES. 

(T. F .  H.; R. N.) 
GOVERNMENT CORPORATIONS are corporate bodies 

that are wholly or partly owned by the government and are uti- 
lized primarily for business-type functions or services. First 
widely employed during World War I to provide the operating 
and financial flexibility required by certain emergency programs 
involving construction and operation of merchant vessels, trading 
in commodities and comparable government activities, the govern- 
ment corporation later became a common form of organization for 

public enterprises in nearly all countries and at  all levels of gov- 
ernment. The incorporated agency became the instrument for 
carrying out major parts of the United States economic recovery 
program in the 1930s; for developing great river valleys of Af- 
ghanistan, India and the United States; for administering national- 
ized industries in Great Britain and other countries; for financing, 
constructing and operating superhighways in Pennsylvania, New 
York and other states; and for promoting the economic develop- 
ment of "underdeveloped" nations, particularly in Asia and Latin 
America. 

The activities in which government corporations have been most 
widely employed-transportation, communications, manufactur- 
ing, mining, resource development, atomic energy, marketing, port 
development and management, utility services, various types of 
banking, credit and insurance functions-reflect the radical change 
in the economic role of the state during the 20th century. Older 
and more traditional public enterprises such as postal services; 
tobacco, match and salt monopolies; and, to some extent, telephone 
and telegraph services are rarely incorporated, and continued to 
be administered in the 20th century as government bureaus. This 
form of organization continued to exist when the main purpose 
of the enterprise was to supplement public revenues. as with the 
football pools in Norway and other government lotteries, or to 
control consumption, as with liquor monopolies in a number of U.S. 
states and Canadian provinces. 

As defined by Pres. Franklin D. Roosevelt when he recom- 
mended establishment of the Tennessee Valley authority in 1933, 
the government corporation's purpose is to provide an agency 
"clothed with the power of government but possessed of the flexi- 
bility and initiative of private enterprise." Although the organi- 
zation and powers of government corporations differ significantly, 
not only from country to country but also within a single country, 
most have the following attributes which distinguish them from 
public enterprises organized as normal government agencies: 
( I )  legal personality separate and distinct from the government 
which enables the corporation to sue and be sued, enter into con- 
tracts and acquire property in its own name; ( 2 )  independent 
financing from revenues and treasury or public borrowing rather 
than from annual appropriations by the legislature; (3) freedom 
from many of the restrictive statutes applicable to government 
supply activities and general budget, accounting and audit laws 
and regulations; and, in most countries, (4) authority to hire and 
determine the compensation of employees without regard to civil 
service laws. 

The special powers granted to corporations are designed to en- 
able the government, when it is acting more as a business agent 
than a sovereign, to render service and discharge its obligations 
to purchasers of its goods and services as nearly as possible in 
the same manner as a private business. 

Use has also been made of the corporate form of organization 
to avoid constitutional or statutory limitations on public borrow- 
ing. As separate legal entities, government corporations may be 
authorized to issue revenue bonds or other evidences of debt with- 
out creating general state obligations. The desire to find means 
of financing public improvements that would not conflict with 
constitutional debt limitations accounts in large measure for the 
great increase in the number of incorporated public authorities 
such as the Alabama Building corporation and the New York 
Tbruway authority a t  the state and municipal level in the United 
States. 

Corporations may be acquired or created by the government in 
several ways. The government has converted a number of corpora- 
tions, originally established for private purposes, to public enter- 
prises by obtaining control of some or all of the corporation's 
capital stock. The United States, for example, became the owner 
of the Panama Railroad company (merged with Panama Canal 
company, 1951) when it purchased the assets of the French Canal 
company in 1904 The Railroad company had been chartered as a 
private corporation by Xew York state in 1849. The Renault and 
GnBme-RhBne motor companies were taken over by the French 
government and became government corporations because their 
private owners had collaborated with Germany during World 
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War 11. 

Many government corporations have been organized as joint- 
stock companies under authority of general incorporation lams ap- 
plicable to privately owned corporations Except for the War 
Finance corporation. for instance, World War I corporations were 
chartered by the United States under general incorporation laws 
elther of states or the District of Columbia. In 1945. however, 
congress prohibited this practice and required that existing state- 
chartered corporations suchas the Commodity Credit corporation 
and the RFC Mortgage company either be liquidated or reincor- 
porated by federal law. Great Britain and Canada also came to 
regard the joint-stock company as not ael l  suited to a public enter- 
prise, but this view was not fully accepted elsewhere. Joint-stock 
companies were set up extensively in France, Italy. Belgium. Tur- 
key and other countries favouring mixed enterprises nhose stock 
is partially owned by private interests. The only examples of 
mixed enterprises in the United States are the federal intermediate 
credit banks banks for co-operatives, and the Federal National 
Mortgage association. The first and second banks of the Cnited 
States were also created on this pattern. 

The trend continued toward organization of government-o\\ned 
enterprises as public corporations with no capital stock. A public 
corporation is created by a special law defining its powers, duties 
and immunities and prescribing the form of management and its 
relationship to established departments and ministries. Great 
Britain pioneered in developing this type of agency with the Port 
of London authority (1908) and made this device the vehicle for 
carrying out the nationalization of the Bank of England and a num- 
ber of basic industries. Examples of public corporations were the 
British Broadcasting corporation, British Overseas Airways corpo- 
ration Tennessee Valley authority (U.S ) .  St. Lawrence Seaway 
De\elopment corporation (U.S.), St Lawrence Seaway authority 
(Canada), Water Resources authority (Puerto Rico), Sumerbank 
(Turkey) National Insurance institute (Israel) Air-India Inter- 
national and Overseas Telecommunications commission (-%us- 
tralia). State trusts in the Soviet Union also acquired many of the 
characteristics of public corporations. 

Enterprises jointly owned by central and state governments or 
by two states represent a special type of government corporation. 
The Damodar Valley corporation (1948), as an example, was set 
up by the government of India and the states of Bihar and IYest 
Bengal. K e ~ l  Tork and New Jersey created the Port of New York 
authority in 1921 by interstate compact to operate bridges, tunnels, 
airports, port and terminal facilities serving New York city and 
nearby communities. 

With the rapid growth in the number and economic significance 
of government corporations, the issue of public accountability 
assumed critical importance. In the effort to insulate corporations 
against bureaucratic red tape and partisan interference in manage- 
ment existing controls to assure public accountability and re- 
sponsiveness to direction by politically responsible officials Tvere 
abandoned without providing adequate substitutes. Except in 
the United States, corporations generally were made independent 
of established government agencies and departments. Corporate 
policies, budgets and accounts v,ere subject to limited or no re- 
vielv by the executive or legislature. Management of government 
corporations was frequently vested in boards dominated by di- 
rectors appointed to represent trade and professional associations 
and other private groups. In  France public enterprises are ad- 
ministered by boards uhose members are nominated by the three 
interests represented thereon : government departments and em- 
ployee and consumer organizations. Mixed enterprises partly 
owned by private interests have presented unique and peculiarly 
difficult problems of public control. These factors led some to fear 
that corporations might, along mith the independent regulatory 
commissions, become an irresponsible fourth branch of govem- 
ment. 

Great Britain, the United States. Canada and Turkey have em- 
ployed various means to assure public accountability without im- 
pairing essential operating and financial flexibility. The practice 
in Great Britain and Canada has been to make public corporations 
subject to direction by the minister concerned with the program 

area of the corporation. While the minister is expected not to 
interfere in day-to-day operations and cannot be questioned in 
parliament about such matters, he is often empowered to issue 
directions of a general character when the national interest is 
affected. Ministers may also possess authority to veto or approve 
issuance of bonds, large capital outlays, pensions and comparable 
corporate actions 4 British Select Committee on Sationalized 
Industries proposed that control be further strengthened by the ap- 
pointment of a house of commons committee to examine the re- 
ports and accounts of public corporations. 

The United States recognized the need for developing special 
controls over government corporations in enacting the Government 
Corporation Control act of 1945 which provided for a business- 
type budget and audit "with due allowance given to the need for 
flexibility." The Canadian counterpart of the Government Corpo- 
ration Control act >i7as the Financial Administration act of 1951. 
The state comptroller of Israel recommended enactment of a 
similar law. The Law for State Econon~ic Enterprises in Turkey 
provided for an annual review by the General Economic commis- 
sion and an annual audit inspection by the prime minister's High 
Control board. 

See also PUBLIC ENTERPRISE. 
B I B L I O G R $ P H Y . - ~ ~ ~ ~ ~ ~  Nations, Some Problems in the Organization 

and Adnzinistration of Public Enterprises i n  the Indzcstrial Field, de- 
tailed bibliography (1954) ; W. -4 Robson (ed ) ,  Public Enterprise; 
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GOVERNMENT DEPARTMENTS. The administration 
of the various governmental functions is entrusted to specialized 
agencies often called departments. such as the department of com- 
merce and the department of agriculture in the United States. 
Taken together, the departments are sometimes referred to as the 
departmental system. In contrast to the legislative and the ju- 
dicial branches, the executive branch is the government's arm of 
action, the instrument for the performance of its continuing func- 
tions. Responsible operation of the departmental system requires 
not only executive control in each department but also direction 
and co-ordination by a chief executive. After a general intro- 
ductory discussion. this article considers government departments 
in the United States and in Great Britain. 

Departmental organization is found on the several levels of 
government, local and state as well as national. Examples are the 
municipal police and fire departments on the one hand and state 
highway departments on the other. The departmental form of 
organization is also extensively used in private business. especially 
in large enterprises, where activities are usually divided among 
such departments as manufacturing, sales and advertising. 

The governmental agencies uhich make up the departmental 
system in various countries frequently bear designations other than 
department. Illustrations of other designations are ministry. ad- 
ministration, service, authority. board, commission and even foun- 
dation. In many instances the choice of the designation is based 
on the logic of a legislative or administrative intent. even though 
the intent may remain obscure to the citizenry. I n  other cases 
the designation has been the frult of passing circumstance. I n  
most countries nomenclature has proved hard to stabilize. 

Government departments may be viewed from quite different 
angles. To the administrative official they represent rationally 
designed machinery for the accomplishment of desirable public 
purposes. To the politician they are power structures to be cap- 
tured and held in the contest for control. To  the citizen they may 
be forbidding bastions of authority, indifferent to his own needs, 
but perhaps inexcusably subservient to various organized interest 
groups. To  the rank and file of government employees who spend 
their working days in its offices, the department may he both an 
unrelenting taskmaster and an animating social centre. 

I n  the sense of human beings who identify themselves with a de- 
partment as its management or its personnel, one may speak of a 
departmental point of view or a departmental tradition. Usually 



GOVERNMENT DEPARTMENTS 
the greatest influence on the formation of these characteristics 
has been exerted by the higher civil servants. But where the 
political leadership in the departments does not change frequently, 
the man at  the top can impress himself strongly upon the insti- 
tutional mind of his department. In  the same way, however, in 
which departments tend to fight for their interests and their posi- 
tion on particular issues, so continuing struggles go on within each. 
department among different specialized staff groups and between 
these and the agents of general control. Effective direction of 
a department requires considerable resources of personal strength 
as well as of technical knowledge and experience. 

While differences of internal organization and of cultural de- 
velopment between countries have produced inevitable differences 
--superficial or profound-in their governmental machinery, it 
will be found under modern conditions that common political, 
social and economic needs tend to give the same functions to 
government departments in one country as another, however 
diverse their theory of the proper arrangement and scope of 
governmental organs. 

O r g a n i z a t i o n  Types.-It is less important to know that the 
number of departments and the allocation of jurisdictions among 
them differ (subject to frequent changes in the individual coun- 
tries themselves) than it  is to realize that the various countries 
follow different patterns of departmental organization. Thus, 
United States practice treats each department as one great admin- 
istrative body, including headquarters and field agencies, all of 
these performing their duties under the name of the department. 
European tradition favours using different designations for head- 
quarters (ministry, etc.) and field offices, and keeping the min- 
istries small by several devices. One method is that of delegating 
ample discretionary powers to regional offices, calIed in Great 
Britain divisional; another is to transfer large-scale operations 
that must remain centralized to special agencies of a secondary, 
or subordinate, character. For instance, the collection of customs 
and internal revenues, as well as governmental minting. engraving 
and printing, are functions performed in the United States within 
the treasury department, while in Great Britain these functions 
are separate institutions, without cabinet rank, which in their 
political and financial decisions depend on the treasury but consti- 
tute no part of i t ;  in France they are entrusted to so-called 
directions ge'ne'rales under (dependent on) the ministry of finance, 
as is the administration of state-owned land and enterprises. 

The policy of detaching operations from the ministries has been 
systematically follo~led in the German Reich,  where almost all 
operations that required a considerable number of employees were 
transferred to subordinate agencies, which in contrast with the 
Oberste Reichsbehorden (i.e., the ministries) were called Hohere 
Reichsbehcrden,  and worked each under the supervision of one of 
the ministries (e.g., Statistisches Reichsamt under the ministry of 
economics. Patentamt under that of justice). Methodical use of 
this device kept the German ministries so small that a t  the end 
of the Weimar republic (1932) two of them had less than 2 0 0  em- 
ployees, most had less than 400 and the largest (finance ministry) 
had less than 1,ooo. This old tradition was resumed in the Federal 
Republic of Germany after World War 11. 

I t  is common practice in the major countries to place each 
department under the administrative responsibility of a single 
head. The apparent exceptions to this rule in Great Britain are 
nominal rather than actual in most of the cases, as with the 
treasury and the boards of education and of trade. Collegial 
boards have kept practical significance, however, for the ad- 
miralty in Great Britain and for agencies with quasi-legislative 
or quasi-judicial functions. such as the U.S. Interstate Commerce 
commission. the British Transport commission or the civil service 
commissions in both countries, for government corporations, for 
some policy-forming agencies in smaller states and in local gov- 
ernment units. 

Next in line under the department head. Great Britain and 
Germany developed the office of the permanent undersecretary 
(called secretary in some British, and after 1920 Staatssekretar 
in all German. ministries), who constitutes a one-man channel 
that must not be by-passed in official contacts between the lower 

levels and the department head. The duties of U.S. undersecre- 
taries are, in most cases, more specific and their rights less 
inclusive. In French ministries-except that of foreign affairs, 
which has a secrktaire gtndral-directez~rs, each in charge of one 
division, are placed immediately under the minister. I n  Germany, 
such division heads, called lMinisterialdirektoren, constitute the 
next lower level under the Staatssekretare. Likewise, in Great 
Britain and the United States, assistant secretaries or similar 
officers are often given directive functions over large fields of 
work under the undersecretary. But this is not always so; es- 
pecially in the United States many assistant secretaries .ivork 
independently of the undersecretary. Parliamentary undersec- 
retaries have often been appointed not only in Great Britain but 
also in France for political or specific functions. They are un- 
known in the United States and in Germany. 

The greatest difference in organization, however, prevails a t  
the base of departmental headquarters. European practice 
favours systematic distribution of the entire work among a body 
of subject-matter aides, trained for ministerial service and for 
the consideration of over-all viewpoints; they are called principals 
in Great Britain, chefs de bureau in France and Referenten  or 
Sachbearbeiter (in various grades, such as Ministerialrat-form- 
erly Geheimer Regierungsrat-Oberregierungsrat and Regierungs- 
rat) in Germany. The functions of these aides are, of course, 
greatly affected by the detachment or nondetachment of opera- 
tional services (see above). The more operational functions are 
transferred to subordinate agencies. the less the ministerial aides 
have to deal with operations and the more their work concentrates 
on planning, advice, initial steps in the execution of decisions 
made at headquarters, contacts with other departments and con- 
tacts with subordinate field agencies or operating services. This 
is the usual situation of the Referenten in German ministries, of 
British principals and French chefs  de bureau. On the other 
hand, the fact that operating services in the United States usually 
constitute part of the departments makes the U.S. bureau chiefs 
the heads of such operating services. In their respective fields 
they function also as the direct advisers of their superiors, with 
no permanent aides between them and the secretary's level. In  
criticizing this type of organization it has been said that the 
natural weight of the large operating services tends to impair the 
desirable balance within departmental headquarters and to make 
the over-all organization heavy-footed and lopsided. 

In the Soviet Union, state ownership of all means of production 
greatly increased the operating functions of the government and, 
consequently, multiplied the number of departments, which has a t  
times exceeded jo on the national level. There are, for example, 
several separate departments for various branches of industry. A 
considerable part of the management of the national economy and 
of industrial operations is passed on to public trusts (government 
corporations) as well as to the individual republics; in the latter 
case, the individual republic appoints the department head in 
charge of the execution, who then has a dual responsibility-on the 
one hand to the all-union ministers, on the other to the government 
of the constituent republic. 

BIBLI~GRAPHY.-A~~O~~ Brecht, "Three Topics in Comparative Ad- 
ministration," Public Policy, z:z89 (1941), "Smaller Departments," 
Public Administration Review, I ,363 (1941) and correspondence with 
P. Appleby, ibid., 2.61 (1942) ; A Brecht and C Glaser, The Art and 
Technique of Administration in German Ministries, "Harvard Political 
Studies" (1940). (A. BT.; F. M. M.) 

UNITED STATES 

Types of Agencies.-It is not unusual in the United States to 
hear the three great branches of the government-legislative, ex- 
ecutive and judicial-referred to as departments. In  the more 
familiar sense, the departments are the apparatus by means of 
which the government carries on its various functions other than 
those of a legislative or judicial character. This broadly inclusive 
meaning of the term is identical with what in the usage of the 
federal government are called agencies. In  the period after World 
War I1 the total number of federal agencies remained at  about 60. 
But only certain of these agencies were designated as departments. 

Not all agencies of the government, in the first place, are part 



GOVERNMENT DEPARTMENTS 
of the executive branch, in the sense of being under the president's 
control. Some are agencies of the legislative branch-for instance, 
the Library of Congress, with its legislative reference service 
as a pool of experts available to the committees of congress and 
its individual members alike; the government printing office, 
headed by the pubiic printer; and the federal government's audit 
agency, the general accounting office under the comptroller general, 
who serves for an exceptionally long term of 15 years. A some- 
what larger number of agencies are neither in the legislative branch 
nor under the president's orders. These agencies are often spoken 
of as the independent regulatory commissions and boards, usually 
created by statute as bipartisan establishments and deliberately 
placed outside the reach of the president's power of command. 
Most of the principal agencies of the federal government having 
quasi-legislative and quasi-judicial functions are of this type. such 
as the Interstate Commerce commission, the Federal Trade com- 
mission. the Federal Power commission, the Securities and Ex- 
change commission and the National Labor Relations board. 

Within the executive branch thus narrowly defined, there are 
further distinctions between agencies. One group is formed by 
the government corporations; for example, the Tennessee Valley 
authority, the Export-Import bank of Washington and the Panama 
Canal company. Another category is represented by the con- 
siderable number of agencies which are comparable in many re- 
spects to departments but lack this title. These agencies include 
the Atomic Energy commission, the Veterans administration, the 
Housing and Home Finance agency, the National Science founda- 
tion and the General Services administration. Many of them 
are single-headed, like the departments; others are directed by 
plural bodies, like the independent regulatory commissions and 
boards. Again, like the departments. most of these executive 
agencies perform functions that in some direct way affect the 
public or parts of it, as so-called line activities. But a few 
executive agencies have the task of attending to needs of manage- 
ment which exist throughout the executive branch-for instance, 
the civil service commission for recruitment, classification and 
other aspects of personnel administration and the General Services 
administration for office space, procurement of supplies and dis- 
position of records. But the most important category of federal 
agencies is formed by the so-called executive departments, rela- 
tively few in number but collectively the backbone of the executive 
branch. 

Number ,  R a n k  a n d  Size.-The ten executive departments of 
the federal government, in order of their official rank, are these: 
state and, next, treasury, both since 1789; defense, established in 
1949, with its three military departments, army (created as 
war department in 1789), navy (1798) and air force (1947); jus- 
tice (1870) and post office (187 2 ) ,  both with antecedents reach- 
ing back much further; interior, since 1849; agriculture (1862), 
commerce (1903) and labour (1913, previously joined with com- 
merce); and, finally, health, education and welfare (1953), as an 
elevation of the former federal security agency. 

The executive office of the president, a staff organization created 
in 1939 to assist him in the general direction and co-ordination 
of the departments as well as the other agencies of the executive 
branch, is not itself a department. I t  is a presidential estab- 
lishment for purposes of program planning, analysis of problems 
and issues, review and formulation of proposals, and administra- 
tive control. The executive office of the president is made up of 
the White House office, the bureau of the budget, the council of 
economic advisers, the national security council, the Office of 
Civil and Defense Mobilization and, when activated, an Office 
for Emergency Management. On the president's level, the con- 
cerns with particular functions which come forth from the de- 
partments and the other agencies of the executive branch are met 
by the counterpressure of a government-wide orientation. Such 
broader orientation is typical of the presidency, as the foremost 
organ for the expression of national points of view under the 
constitution. 

Between the executive office of the president, as a staff organi- 
zation looking at  matters across the board, and the departments 
and other agencies of the executive branch, each absorbed in the 

particular operating functions entrusted to it, there develops a 
mutual challenge, a creative tension. The outcome, ideally, is 
a constructive interchange, with a maturing effect upon decisions. 
Realistically, however, i t  is also possible that the result, in the 
individual case, is determined by a crude test of strength. 

Departmental strength is a product of many factors, one of 
which is size. By quantitative measurements, the departments, 
like the other agencies of the executive branch, show striking 
variations. ~ e & p h o r i c a l l ~  speaking, the departmental system 
of the federal government resembles a chance meeting of a dino- - - 
saur and several lesser creatures, including a few mice. The 
dinosaur, needless to say, is the department of defense. 

One measure of the growth of the departmental system is the in- 
crease in civilian and military personnel in the executive branch. 
The grand total rose steadily from less than 1,000 civilian em- 
ployees and 1,300 military personnel during Washington's admin- 
istration to more than 2,300.0oo and some 3,000,0oo, respectively, 
in the second half of the 20th century. 
Common Characteristics.-Like the heads of almost all 

executive agencies, department heads are appointed by the presi- 
dent with the consent of the senate. But only department heads 
bear the distinctive title of secretary-as, for instance, secretary 
of labour. The title is not common to all, however. The top 
officers of the department of justice and the post office department 
have the designation of attorney general and postmaster general, 
respectively, dating back to the beginnings of the republic. 

Department heads have neither the right nor the duty of par- 
ticipation in the affairs of congress, as is normally the case under 
parliamentary government. On the other hand, the principle of 
acceptability to the senate of the president's choices for his of- 
ficial team carries with it  certain limitations to be observed in 
the exercise of his appointive power. For one thing, men with a 
passion for unpopular causes, a reputation for unorthodox opin- 
ions or a lofty disdain for politicians do not make good material 
for presidential nominations, though such men may be pillars of 
wisdom and integrity. There is also the matter of geographic 
balance in picking candidates, besides other factors of political 
strategy which no president can ignore. But affiliation with the 
other party is no bar, for on occasion a bipartisan appearance is 
politically profitable. 

As far as their relationship with the legislative branch is con- 
cerned, department heads confine their role essentially to supply- 
ing information, often as pleaders, mostly in testimony before 
congressional committees. In  such testimony, as in other public 
statements, the members of the president's team are supposed to 
reflect his policies. But the interest they have in advancing their 
departmental programs may induce them to be more responsive to 
the legislative committee dealing with the department's affairs or 
to organized groups which regard themselves as the department's 
clientele than to the goals sought by the president. To  be sure, 
in a formal sense, expressed by the constitution, department heads 
are the subordinates of the president; he can fire them a t  will. 
Yet a disciplinary action so extreme is practical only on very rare 
occasions, when in the nature of all circumstances its application 
would not inflict serious damage upon the prestige of the presi- 
dent's administration. As a matter of fact, therefore, department 
heads are able to move rather freely in a no man's land of political 
convenience, checked only by such factors as their loyalty to 
the president and their fear of the price of a full-scale conflict 
with him. 

Only department heads are automatically members of the cabi- 
net. But the president is free to request the regular attendance 
of other officials, such as the director of the bureau of the budget, 
who first sat with the cabinet in 1953. The practical importance 
of the cabinet and its efficiency in performance are roughly pro- 
portionate to the president's own intentions and working methods. 
For lack of a necessary constitutional function, the cabinet oper- 
ates as a meeting of presidential advisers. who may also serve as 
the president's audience. Constitutionally. the president cannot 
withdraw behind the cabinet. There is thus no collective responsi- 
bility of the cabinet for the government's program, in the sense of 
British political doctrine. 
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Nevertheless, if only because of the implied exclusiveness, 

cabinet rank is valued highly. Automatic cabinet status also has 
certain small but conspicuous privileges. For example, by law 
only cabinet members among the heads of executive agencies 
enjoy the privilege of being called for a t  their homes in the morn- 
ing and driven back a t  the end of the day in their own official car. 
On the other hand, cabinet status does not imply great willingness 
of the cabinet member to use the cabinet for the making of de- 
cisions. When it comes to getting the president's approval for 
a particular matter, a department head may be more inclined to 
settle the business directly with the president than to propose 
it  for the cabinet agenda. I t  is then left for the president to 
make sure that the subject has the benefit of scrutiny by addi- 
tional eyes before he commits himself. 

Assurance that such scrutiny is provided as a normal procedure 
is perhaps most evident in the field of proposed legislation. 
Under arrangements made initially in 1921, the bureau of the 
budget became the presidential clearinghouse for legislative pro- 
posals advanced by executive agencies. The test question in this 
matter is whether or not the individual proposal is in accord 
with the president's program. In furnishing clearance, the budget 
bureau not only is guided by decisions made by the president 
but aIso seeks the advice of all other agencies having an interest 
in the particular matter, thus helping to establish a common posi- 
tion within the executive branch. In  addition. when agencies 
are asked by congressional committees to convey their views on 
pending bills. the same clearance procedure is applied. Agencies 
are not censored in their replies to congress But they must add 
the finding of the bureau of the budget concerning the relation- 
ship of the bill to the president's program. The same kind of 
consultation throughout the executive branch is obtained by the 
budget bureau before a proposed executive order is passed on to 
the president for his consideration and signature. 

In basic internal organization. the departments show consider- 
able similarities. The top nucleus is generally known as the 
secretary's office. Upon it converge the demands for decisions 
which rise constantly in the normal course of business from the 
next lower level-the great functional groupings made up of 
bureaus, offices or divisions. These, in turn. are subdivided suc- 
cessively as need requires, down to the smallest working unit. 
I t  is natural to imagine the departments as a mighty cluster of 
central agencies. In  actual fact, however. the headquarters 
organization of the departments at  the nation's capital in Wash- 
ington, D.C., is usually only the smallest part. More than nine- 
tenths of all federal employees are stationed in the field. mostly 
in the United States. but partly also on foreign soil, as in the 
case of the foreign service and various specialized missions, for 
example. 

Departmental direction is therefore in great part a matter of 
communication, as in all far-flung and large-scale organizations. 
No department can be much more than the reflection of its sense 
of purpose. Such sense of purpose does not exist apart from 
the men and women who arrive at  a specified time in the morning 
and fill a dead building with their devotion to duty as ~vell as their 
familiar routines. But solidarity and cohesion around aims to 
be accomplished develop more easily in the small working group 
than in a vast organization. Moreover, conflicts of purposes and 
interests between difierent components, specialization in the per- 
formance of particular functions and the localized perspective of 
the personal workplace keep the individual parts of a depart- 
ment from appreciating the importance of the departmental 
mandate as a whole. Thus the objectives of the department, how- 
ever frequently emphasized from the top, may yet lack a strong 
appeal internally. They may remain distant and rather blurred 
images for the rank and file, preoccupied with what is closest 
to the individual desk. This tendency toward personal isola- 
tion, never completely overcome by even the most resourceful 
kind of co-ordination, makes the department as a unified whole a 
rather distant objective for all but those occupied with general 
management. 

Withdrawal into the small-scale world of the individual uorking 
group-a world to be kept secure, agreeable, neat and unmolested 
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by bigger things outside-is a familiar trait of bureaucratic be- 
haviour. I t  is a trait that should not be condemned rashly be- 
cause. paradoxically, it also has a certain therapeutic value. I t  is 
an antidote to the growth of a bureaucracy so unified in an inde- 
pendent concept of mission as to rise above control by elective 
policy makers. The vast physical expansion of the executive 
branch of the federal government during the first half of the 
20th century has often been lamented. I t  has been seen as a 
forerunner to what is predicted by some as the coming tyranny of 
the managers. But the habits of bureaucracy as they manifest 
themselves in the departmental operations of the federal govern- 
ment are all on the other side. In  the United States, bureaucracy, 
in public administration. is a force of division; it is not a single 
body, with its onn  sense of direction. 

Lack of unity in the permanent officialdom is thus a natural 
condition, promoted by the absence of a recognized higher career 
service reaching up right below the department head and his 
political aides, like the British administrative class. On the other 
hand. the respect accorded the administrative class in England 
demonstrates that a higher career service. under the pervasive 
influence of its own ethics, can be a strong restraint upon the 
zest for power among its members. So indoctrinated, the civil 
service is able to guard itself against both excessive solidarity 
and bureaucratic self-aggrandizement. U.S. bureaucrats, under 
a weaker service spirit, are more inclined to put priority on that 
part of the departmental program for which they have individual 
responsibility, as contrasted with other parts. A strong-willed 
subordinate, convinced of the public benefits of his division's 
work, may feel free to concentrate on building up support for it. 
He may go out to re-enforce his position by clandestine alliances 
with good friends in congress and among the leaders of interest 
groups even though the head of his department may see things 
quite differently. Under auspices of a loosely organized party 
system, congressional-presidential government is characterized 
by a high degree of dispersal of power. Thus channels of com- 
mand both within the departments and from the president down- 
ward can be obstructed by underlings with greater ease than 
one might expect a t  first thought. 

All of this makes the job of managing a department a good deal 
harder than need be. Singlehanded, of course, a department sec- 
retary would accomplish little. He must multiply himself. so to 
speak, by leaving part of the job to lieutenants in whom he can 
repose his full political as well as personal confidence. These 
are the undersecretary and the assistant secretaries, occasionally 
also a deputy secretary, as in the defense department. Like the 
secretary himself, they are among the political officers who are 
appointed by the president with the consent of the senate. In 
contrast with past practice, these selections are rarely mere 
patronage appointments. The reason is the increased public pres- 
sure upon the president-in the day of the service state-to make 
a satisfactory record in the conduct of his administration, as a 
matter of good politics. 

Yet presidents face considerable difficulty in persuading well- 
qualified citizens to undertake this kind of public service and 
to stay in the post after having accepted. Businessmen in par- 
ticular, but also labour leaders and members of the professions, 
often require vigorous prompting to make themselves available 
for an indefinite tour of duty in Lvashington, D.C. This is not 
merely a matter of personal and family finances but also the 
reflection of a political environment nptorious for its frustrations 
and its lack of charity in public criticism. Recruitment of top 
calibre for high political positions, especially for the leadership 
of the executive departments, emerged as one of the unsolved prob- 
lems of U.S. government. 

In each department, the number of presidentially appointed top 
officials is small, although the impetus they give the department 
is noticeable. To extend themselves sufficiently far, both outside 
and inside the department, they need special assistants, mostly 
brought in from other walks of life as policy advisers, contact 
men or confidential assistants. whose appointments last usually 
only as long as the presidential tenure. The great bulk of the 
departmental personnel consists of permanent employees having 
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regular civil service status. 

Although civil servants can be shifted around to suit the 
preference of an incoming departmental high command, no de- 
partment is easily stripped of its established ways. Like other 
large-scale organizations, departments carry their burden of in- 
ertia, as they also display their share of initiative, persistence 
and drive. Departmental management must seek to cope with 
these conflicting impulses in such a way as to meet desirable 
standards of performance. Actual performance, by and large, 
though shoving variations within departments and from depart- 
ment to department, compares fully with the standards of private 
business. 

In their day-by-day administration, almost all departments 
have come to place considerable reliance on groups of masage- 
ment specialists. Most of these are engaged in program planning, 
review of operations, budgeting, organization and methods work, 
personnel administration, accounting and the like. In several 
departments. in 1950, all or most of these specialized elements of 
departmental management were combined under the new office of 
administrative assistant secretary. intended to be filled by career 
men. In  the department of commerce the post was abolished in 
1954. 

Execut ive  Reorganization.-Year upon year, new adminis- 
trative activities are authorized by congress, and established ones 
either change or disappear because of changing circumstances and 
policies. In  their cumulative effects, these changes make it neces- 
sary to re-examine the organizational structure of the executive 
branch at  frequent intervals. Good organization might rapidly 
deteriorate in time if additions, modifications or eliminations of 
activities were allowed to happen without any thought of a gen- 
eral plan. Bad organization might fall into an intblerable state 
under such conditions. 

Some rudimentary logic underneath the departmental system of 
the federal government can be discovered from the historical rec- 
ord of its growth. The dates, given earlier, of the beginnings of 
the ten executive departments supply a key. Finance, foreign 
affairs and defense, together with justice and the postal service, 
were a natural grouping for an era when the federal government 
was mainly concerned ni th the administration of functions suit- 
able for the common agency of an association of sovereign states. 
Eventually, the diversified natural resources under federal control, 
including the public lands. called for recognition on the cabinet 
level and brought forth the department of the interior. Then, 
with the full momentum of a development that led the republic 
from its agrarian start into the charged atmosphere of an indus- 
trial order, there followed the parade of clientele departments 
with nationwitie responsibilities-one looking after the farmer, 
another serving the businessman, and the last acknowledging the 
interests of the worker. A further step was taken with the es- 
tablishment of a full-fledged department underwriting important 
aspects of minimal economic equality-the department of health, 
education and aelfare. I ts  emergence demonstrated the degree 
to which social policy had become accepted as one of the foremost 
domestic concerns of the federal government. 

If that much underlying reason is conceded, it must not be con- 
cluded that the departmental system, as a product of history, 
ought to be left in peace. On the contrary, proposals for achiev- 
ing a more rational structure of the executive branch have been 
made quite frequently. Many of these proposals rest on fairly 
abstract theories of what is variously assumed to be the essence 
of sound organization. The departments, however, are massive 
structures re-enforced by precedent and tradition and cannot be 
easily changed. They are singularly unresponsive to the preach- 
i n g ~  of people stirred by a sense of organizational tidiness. More- 
over, all the organized interests. economic and social. that have a 
stake in the departmental set-up, view with deep suspicion any 
marked departure from familiar arrangements. Each interest is 
fearful of coming out the loser. As a result, a sweeping over- 
hauling of the executive branch is practically out of the question, 
except under conditions of a full-scale emergency. 

But real gains may be attained even by some patient, piecemeal 
improving. That has been done rather persistently. The usual 
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procedure. applied on all levels of government in the United States, 
is to set up a formal inquiry into existing conditions, in the hope 
of bringing forth concrete recommendations with a fair chance of 
adoption. Inquiries of this type on the federal level include the 
president's committee on administrative management with Louis 
Brownlow as chairman (reporting in 1937) and the (first) commis- 
sion on organization of the executive branch headed by former 
president Herbert Hoover (reporting in 1949). Examples on the 
state level were the so-called "little Hoover commissions" set up 
on the federal model. I t  was not surprising that one of the first 
steps taken by Eisenhower upon assuming office as president in 
1953 was to add an official advisory committee on government 
organization, under the chairmanship of h'elson A. Rockefeller. 
In  addition, shortly afterward a second Hoover commission was 
created. which was to deal with the more explosive question of the 
proper scope of governmental functions. I ts  reports proved cor- 
respondingly more subjective and controversial. 

These bodies, pursuing a broadly evolutionary approach. have 
done useful work. Cumulatively, they managed not only to get 
action on a whole series of proposals for desirable changes but also 
to shape a working doctrine of executive reorganization. The 
Brownlow committee, for instance, made history by breaking 
ground for the concept of the executive office of the president. 
Implicit in this concept was the idea that executive responsibility 
should be matched with sufficient authority and clearly centred in 
the top man, but its exercise should be bolstered by a balanced 
grouping of staff units bringing co-ordinating skill as well as spe- 
cialized judgment to bear upon decisions. Another element in the 
working doctrine of executive reorganization, reaffirmed by the first 
Hoover commission, was the demand that activities be fitted into 
patterns, each dominated by a basic governmental purpose. This 
criterion of departmentalization sounds simple but is much less 
simple in practical application. Still another point of doctrine 
is the general rule that both the number of departments and the 
total number of agencies of the executive branch ought to be held 
to a minimum; that, ideally, the lesser agencies ought to be brought 
into some defined relationship with one or another department, as 
the president's span of control is naturally limited; and that novel 
public functions, especially while still experimental or when under- 
taken for the duration of an emergency, might best be constituted 
as-possibly temporary-agencies rather than as new departments. 

As in the federal government, so also in state and local govern- 
ments, the desirable structure of the departmental system was 
linked with the concept of a fully responsible chief executive. The 
strengthening of the governor's position, on the one hand, and the 
gradual replacement of the weak-mayor type of municipal organi- 
zation by the strong-mayor type or the council-manager plan, on 
the other. led to some consolidation of the executive branch. This 
included a reduction of the number of agencies practically account- 
able only to themselves. Both in local and in state government, 
however. various officials are elected side by side with the chief 
executive. who therefore has no effective control over them. 

Together with placing limitations on the number of departments 
and making each a repository of reasonably related functions, staff 
units have been built around the chief executive in state and local 
government. In addi.tion, the concept of a department of adminis- 
tration gained some popularity, especially on the state level. This 
department is usually visualized as an agency combining respon- 
sibilities for budgetary planning, fiscal control, improvement of 
management and procedures, periodic inspection and provision 
of central services, such as purchasing and car pools. S o t  sur- 
prisingly, in the states as well as the counties and municipalities, 
progress along the lines of executive reorganization has been slo\v. 
In  state government, for example, it is not exceptional to encoun- 
ter more than 30 departments and a total of more than IOO 

agencies. including many not subject to the governor's general 
direction. 

SS7ith the president constitutionally the coequal partner of con- 
gress in the performance of the tasks that have fallen to the federal 
government with the growth of an industrial society, i t  might be 
thought that he can do as he pleases in reorganizing the executive 
branch. This could be regarded as an obvious inference from 
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his role as the responsible chief executive of the nation. But it 
is not midely assumed that such actually is the legal authority 
of the president. As a practical matter. it appears accepted that 
the president requires congressional authorization to reorganize 
the executive branch. Securing adequate authority for him is 
doubly important because evidence s h o ~ s ,  as could perhaps be 
expected, that congress, left to itself, is not a particularly good 
architect of executive structure. 

Despite much urging from official and unofficial quarters before 
as well as after IVorld War 11, congress failed to see compelling 
reasons for granting the president continuing authority to carry 
out reorganizations. Instead, taking its cue from the report of 
the Broanlow committee. congress passed a succession of short- 
term reorganization acts (of 1939. 1945 and 1949, the last pro- 
longed repeatedly by new legislation). Each of these acts laid 
down essentially the same procedure for setting in motion the 
wheels of organizational change, first written into law in the act of 
1939: In briefest outline, the president would come forth with 
specific reorganization plans and transmit them to congress. Con- 
gress then could express its disapproval of the individual plan. 
If no such disapproval had been voted, the plan would take effect 
after 60 days. having practically the force of law. Each reorgani- 
zation act, as a limitation, extended a protective hand over certain 
agencies for various reasons. For disapproval. the acts of 1939 
and 1945 required agreement by both the senate and the house of 
representatives. whereas under the act of 1949 objection on the 
part of either of the two chambers was sufficient if expressed 
by a majority of the total membership of that chamber. In the 
consideration of the prolongation act of 1953, a move in the com- 
mittee stage to whittle down this majority requirement by sub- 
stituting a simple majority w7as stopped in the nick of time. The 
prolongation act of 19 j 7  eliminated the requirement that disap- 
proval be expressed by a majority of the chamber's "authorized 
membership," thus greatly increasing the chance of congressional 
disapproval. The legislative veto, obviously, should operate only 
on the basis of substantial congressional sentiment against any 
particular reorganization plan. 

Although in part because it was never employed in disregard of 
political realities. this novel procedure, on the whole, u a s  notably 
successful. Instances of disapproval remained the distinct excep- 
tion. On the side of accomplishments, reorganization plans pro- 
vided the structure of the executive office of the president, one 
of the most important events in the modern administrative history 
of the federal government: strengthened the authority of top 
management on the departmental level; created the department of 
health, education and welfare; established such other important 
agencies as the Housing and Home Finance agency (1947) and the 
U.S. Information agency (19 j3) ; and improved the organization 
of the defense department. More often, reorganization plans were 
used to achieve a more satisfactory allocation of particular ac- 
tivities to existing agencies. I t  has also happened that congress 
incorporated the substance of a reorganization plan into legislation. 

A number of reorganization plans were aimed specifically at  
creating better conditions for effective management within the 
individual agencies. In  the first place. in regard to plural bodies 
like the Federal Trade commission an effort was made to build up 
the position of the chairman into a kind of administrative chief, 
without affecting the prerogative of the body as a whole to settle 
important business by vote. Secondly, in single-headed agencies 
it was sought to do away ~vi th  impediments to the freedom of the 
man at  the helm to organize his agency for greatest efficiency. 
T h ~ s  meant the elimination of statutory barriers, a difficult ob- 
stacle to overcome. The campaign in support of wider managerial 
lee

w

ay at  the top level in the various agencies advanced a con- 
siderable distance but also suffered telling defeats in congress. 

A reorganization program of such scope calls for extensive anal- 
ysis of what is wrong in the first place, careful determination as 
to what to tackle and what to leave untouched for the time being 
and shrewd exploration of the strategy and tactics of how to 
formulate individual proposals and when to act. Some of these 
judgments are necessarily political. Many of them are technical, 
though often involving very complex situations. Staff work for 
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the president in the technical development of reorganization plans 
has been an assignment of the bureau of the budget, more particu- 
larly of its office of management and organization, until 19j2 the 
administrative management division. 

Below is outlined the machinery for the conduct of the principal 
executive functions of the federal government. 

Foreign Affairs.-In this field the primary agency is the de- 
partment of state. Its head, the secretary of state, serves as the 
principal adviser to the president and congress in the determination 
and execution of the country's foreign policy. But, as Pres. 
Franklin D. Roosevelt demonstrated, a chief executive, in the full- 
ness of his constitutional powers in foreign affairs, is able to take 
the reins of international relations pretty well into his own hands. 

The secretary of state is also a top co-ordinator interdepart- 
mentally. He is the ranking department head in the national 
security council, part of the executive office of the president. A 
statutory cabinet committee created in 1947, the council is to 
assess and appraise for the president the objectives, commitments 
and risks of the United States in relation to the country's actual 
and potential defensive strength. The council also advises the 
president on a unified approach by the entire executive branch 
to the attainment of national security and to the resolution of 
particular issues that often burst forth unexpectedly. The head 
of the policy planning staff in the department of state simulta- 
neously serves as his department's representative in the top staff 
organization of the national security council. The co-ordinating 
responsibility of the secretary of state also extends to giving 
policy guidance to other agencies carrying on functions in the 
field of foreign relations. This applies especially to the adminis- 
trative organization in charge of economic and military aid to 
friendly nations, such aid going back to the Marshall plan. The 
agencies in charge were named successively Economic Coopera- 
tion administration, Mutual Security agency, Foreign Operations 
administration and International Cooperation administration (the 
last a semi-autonomous element within the state department). 
State department policy guidance is also supplied to the U.S. In- 
formation agency, concerned with winning understanding for the 
American point of vie

w 

and American ways among the leaders of 
public opinion in other countries. 

Within the state department, attention is given to both political 
and economic affairs. A large task is the business of keeping to- 
gether the threads of diplomacy. The business of administration 
includes the management of the foreign service. The members of 
the foreign service have traditionally formed a separate corps of 
career officers, distinct from the general civil service, and thus 
also from the departmental personnel of the state department. 
Pressure for a merger of the two groups increased after the end of 
World a I Two areas of special emphasis are effective com- 
munication of the department's goals and interests to congress and 
to the public, respectively. The first activity is doubly important 
because the relations between the department and congress have 
been marred by many a misunderstanding. The extensive security 
interests of the department are in the care of its bureau of secu- 
rity and consular affairs. The Passport office and the Visa office 
are also part of this bureau. 

The steady flow of dispatches and reports, typical of the day- 
to-day activities of diplomacy. runs through the so-called regional 
bureaus of the department. Each deals with the affairs of a 
different section of the globe. The principal groupings are inter- 
American affairs, European affairs, far eastern affairs and near 
eastern, south Asian and African affairs. 

Another group of specialized offices provides guidance and sup- 
port for the participation of the United States in international 
organizations. I t  represents the headquarters staff doing much of 
the desk work for the role the federal government plays in the 
Security council, the Economic and Social council and the general 
assembly of the United Nations, largely through the United States 
mission to the United Nations. 

The need for bringing standards of scientific accuracy to bear 
upon information coming from all corners of the earth has been 
the main cause of the formation of a bureau of intelligence and re- 
search. Its work, too, is divided geographically to provide the 
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advantages of specialization of knowledge. Co-ordination of the 
intelligence activities throughout the executive branch is the task 
of the central intelligence agency, which is under the direction of 
the national security council. 

The most striking addition to the traditional means of carrying 
on U.S. foreign relations occurred in 1948 with the establishment 
of a large program of assistance to foreign countries. The program 
was first outlined in the famous commencement address by Secre- 
tary of State George C. Marshall a t  Harvard university. For the 
administration of this program a specialized agency with its own 
country missions was created, ahich was brought into the state 
department only in 195j ,  in continuation of its separate status 
\%ithin the department. (See also FOREIGN AID PROGRAMS.) 

F inance :  R e v e n u e  and Debt.-In Great Britain the treasury, 
in its historic development, has become a vital factor in the opera- 
tions of the entire national administrative system. Treasury con- 
trol means not only co-ordination of fiscal and economic policies 
but also central superintendence over the departments in the per- 
formance of such management functions as budgeting and person- 
nel. Thus the British treasury has a good deal of government-wide 
responsibility for the general efficiency of the executive branch. 

In the United States. on the other hand, responsibilities for 
over-all management have gravitated toward the presidency--or- 
ganizationally speaking, to the executive office of the president, 
especially the bureau of the budget. Basically the treasury depart- 
ment is a line establishment like the other departments But it 
also discharges indispensable staff assignments for the president. 

For example, although under the Budget and Accounting act of 
1921 it is the duty of the budget bureau to assist the president 
in the preparation of the budget, elaboration of the revenue side 
has almays been the task of the treasury department. I t  is the 
secretary of the treasury and his experts who present to congress 
for the president the tax proposals of the executive branch, and 
who in turn serve congress as principal sources of technical in- 
formation when the initiative in tax legislation is taken by the 
revenue committees. Legislative initiative is quite normal. under 
congressional-presidential government. The proposals of the ex- 
ecutive branch in these as in all other matters are simply presiden- 
tial recommendations, which congress is constitutionally free to 
ignore. 

Another indication of the treasury's government-wide responsi- 
bilities is supplied in the secretary's role as chairman of the 
Kational Advisory Council on International Monetary and Finan- 
cial Problems. in effect a cabinet committee for purposes of inter- 
departmental co-ordination in this field, but less important than 
the national security council. Of great practical consequence for 
the economy is the effectiveness of the treasury's relationships with 
the organizationally independent federal reserve system, backbone 
of the country's private banking business and chief guardian of 
sound money conditions. Although federal reserve policy may 
directly affect rates of interest on treasury financing. the treasury 
has no legal authority over the federal reserve system. S o r  has 
the treasury effective control over all governmental lending pro- 
grams, like those providing building loans or agricultural credit. 

In  the treasury department the fiscal and the administrative 
assistant secretaries represent the growth of the career idea on 
the highest level. The administrative assistant secretary super- 
vises the department's work in matters of general management. 
The fiscal assistant secretary is in charge of financial administra- 
tion, including the department's accounting activities and super- 
vision over the bureau of the public debt and the office of the 
treasurer of the United States, which is essentially the banking 
facility for the federal government. 

In the making of treasury decisions about taxation, financing 
and debt management, the support furnished by the analytical staff 
in the secretary's office is of great importance. More specialized 
is the office of international finance. The duties of this office in- 
clude collection and analysis of current information about the 
economic positions and policies of other nations having a bearing 
upon the country's financial and monetary programs. The office 
also participates in negotiations with foreign governments involv- 
ing questions of international finance. 

The main divisions of work in the treasury demonstrate how far 
it is burdened ni th operating functions. I ts  chief components are: 
the bureau of the mint, the bureau of engraving and printing, the 
United States savings bonds division, the office of the comptroller 
of the currency (who supervises the so-called national banks), 
the internal revenue service (with an extensive field service of 
its own), the bureau of customs (also with a field organization), 
the bureau of narcotics (administering the federal narcotics 
lams), the United States secret service (9.v.) (guardian also of 
the president's safety and that of his family, and separate from the 
Federal Bureau of Investigation in the department of justice) and, 
finally, the United States coast guard (a detachable service, so 
to speak, for in time of war or upon the president's direction the 
coast guard moves under the command of the navy department). 

Defense.-The department of defense is the result of a deter- 
mined effort to achieve a unification of the military services. A 
decisive step was taken with the creation by the National Secu- 
rity act of 1947 of a single national military establishment com- 
posed of army, navy and air force. The amendments to this act  
in 1949 strengthened the position of the secretary of defense. 
Reorganization plan 6 of 1953 and additional legislation passed in 
1958 carried this development still further. 

With installations as well as military interests spread over most 
of the world. the defense department became a realm by itself. 
I t  is also a necessary partner in almost all important decisions 
affecting the U.S. national interest. I ts  performance casts a broad 
shadow across the entire executive branch. 

The machinery by which the defense department asserts its con- 
trol over the three service departments is technically called the 
office of the secretary of defense. The secretary is a member of 
the national security council and such other policy-making bodies 
as the Korth Atlantic council. One of the secretary's assistants 
gives special attention to the application of atomic energy. another 
to guided missiles. Responsibility for the various segments of the 
department's program is distributed on such lines as manpower 
and personnel, supply and logistics, international security affairs, 
research and engineering, and public affairs. The National Aero- 
nautics and Space administration, created in 1958 to solve flight 
problems within and outside the earth's atmosphere, is separate. 

The armed forces policy council is advisory to the secretary. 
The council brings together the top men throughout the depart- 
ment, including the civilian secretaries of the three service de- 
partments and the military chiefs. The joint secretaries form a 
separate organ of advice. leaving out the military spokesmen. The 
joint chiefs of staff, in turn. consist of military representatives 
only: the chairman (who while so serving tnkes precedence over 
all other officers of the armed services). the chief of staff of the 
army, the chief of naval operations and the ch~ef of staff of the air 
force. The chairman has charge of the joint staff, comprising 
under its director a joint strategic plans group, a joint intelligence 
group and a joint logistics plans group. Perhaps no other body 
has as much potential influence in giving unity to defense planning 
in its developing phases throughout the three services as have 
the joint chiefs of staff. On the other hand, the adequacy of this 
type of staff organization was questioned by various groups, in- 
cluding military leaders. Bringing together men from the three 
armed services in itself produces no higher loyalty. 

There are variations in departmental organization as well as 
in military staff structure among the three service departments, 
but the formal relationship to the office of the secretary of de- 
fense is the same. The secretary of defense, below the president 
as the constitutional commander in chief, is the immediate su- 
perior of the secretary of the army, the secretary of the navy 
and the secretary of the air force. Each, in turn, has as his 
principal adviser in military matters the ranking officer who repre- 
sents the department on the joint chiefs of staff. One navy 
component with a great tradition of its own is the United States 
marine corps. When the joint chiefs of staff deal with its affairs, 
the commandant of the marine corps sits with them as an equal. 

The department of the army. through its corps of engineers. also 
performs important civil functions in improving rivers, harbours 
and waterways for navigation, in constructing flood control and 
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similar projects in various parts of the country, and in administer- 
ing the laws for the protection and preservation of navigable 
waters. 

The new stature and ramifications of national defense, together 
with the impact of science on strategy, tactics and weapon de- 
velopment. have made the military a crucially important profes- 
sion. Extensive schooling is therefore indispensable. The joint 
service schools are the National LVar college. the Industrial College 
of the Armed Forces, both located in Washington, D.C.. and the 
Armed Forces Staff college, n'orfolk, Va. Most of the military 
schooling, ho~irever, is provided under the auspices of each indi- 
vidual service, with some participation from the others. 

Justice.-Justice is administered, in the main, through the 
courts. In  addition to the role of the judicial branch, however, 
certain important responsibilities in this field are discharged by 
executive agencies, especially by the department of justice This 
department provides the means, together with other agencies in 
their special fields, for the enforcement of federal legislation, 
supplies legal counsel in federal cases and construes the laws under 
which the other departments act. I t  also supervises the federal 
penal institutions and contains two services which conduct their 
business in considerable independence-the Federal Bureau of In- 
vestigation and the immigration and naturalization service. The 
attorney general is the federal government's chief law officer. As 
head of the department, he also directs the prosecuting and other 
activities of the United States attorneys and marshals in the vari- 
ous judicial districts. The solicitor general represents the federal 
government in litigation before the supreme court and. at the 
attorney general's request. before other courts as well. Formal 
opinions of the attorney general and informal advice to executive 
agencies are prepared in the office of legal counsel, mhich also ex- 
amines proposed executive orders of the president for their legality, 
in connection with the clearance of the draft by the bureau of the 
budget. The office of alien property exercises the functions of the 
attorney general in controlling and vesting foreign-owned prop- 
erty under the Trading With the Enemy act. Applications for 
pardon and other forms of executive clemency are reviewed by 
the pardon attorney. 

The main functional groupings within the department include 
the antitrust division, engaged in combating monopoly and re- 
straints of trade; the tax division, the federal government's tax 
attorney, as it were, and also its chief of prosecution under the in- 
ternal revenue laas ;  the civil division, which supervises all matters 
relating to civil suits and claims against the United States and 
its officers not otherwise assigned; the lands division, concerned 
with such cases as condemnation proceedings and protection of 
water rights, including litigation with respect to Indians and Indian 
affairs; the criminal division; and the civil rights division. 

Still larger elements are the bureau of prisons, which keeps its 
eyes on the federal penitentiaries, reformatories and correctional 
institutions; the Federal Bureau of Investigation. the main detec- 
tive arm of the federal government, which occupies a unique place 
in congressional sentiments as well as the attitude of the neT\spaper 
reader; and the immigration and naturalization service, which ad- 
ministers the laws that govern the admission, exclusion, deporta- 
tion and naturalization of aliens, maintaining also the federal 
border patrol. These last two bureaus have substantial field serv- 
ices for their specialized functions. 

Pos ta l  Administration.-Although the post office department 
manages the largest business in the world, ancient political prac- 
tice has persisted in leaving all postmasters of the first, second 
and third class in the category of presidential appointments. 

I n  addition to the bureau of the chief postal inspector. there 
are five basic divisions in the department. These are: the bureau 
of operations, as the central management for all normal post office 
activities; the bureau of transportation, attending to the physical 
means of maintaining the steady flow of mail, and also administer- 
ing the so-called international postal service; the bureau of fi- 
nance. with functions that extend to supervision of the conduct 
of the money-order system and of the sale of government savings 
bonds by the post offices; the bureau of facilities, including build- 
ings and special equipment; and the bureau of personnel. The 

postal savings system is under a board of trustees, which also 
determines the proper investment of the savings paid in at  the 
individual post offices. One of the incidental functions of the 
department is the prevention of the use of the mails in violation of 
federal law. This covers such matters as fraud. espionage and 
obscenity. As in other countries, the postal appraisal of literature 
has given rise to some memorable court decisions. 

Resources a n d  Guardianship.- In this field the most im- 
portant role is played by the department of the interior. The 
activities of this department centre upon the management. con- 
servation and development of the natural resources of the United 
States-public lands. ~ a t e r .  power, oil, gas. other mineral assets, 
fish and nildlife resources and the national parks. The department 
also promotes the welfare of the inhabitants of the island posses- 
sions of the United States and of the trust territory of the Pacific 
islands. in addition to exercising guardianship over U.S. Indians 
and promoting the interests of the natives of Alaska, the 49th of 
the states. entering the union in 19j9. 

The principal division of work on the department's top level 
is in terms of fish and wildlife, mineral resources. public land 
management and water and power development. The technical 
review staff conducts studies of various programs and maintains 
liaison between the department and its field committees, which 
serve as organs of co-ordination in the main geographic areas. 

The interior department is divided into these main elements: the 
bureau of Indian affairs, trustee of the lands belonging to the 
Indians and source of public services to them, as long as they 
are not yet absorbed into American life: the bureau of land man- 
agement, responsible also for the granting of grazing permits on 
the public range; the bureau of mines. which has as its tasks the 
conservation of mineral resources, the conduct of research in min- 
ing and utilization of mineral substances and the promotion of 
safety in the mineral industries; the bureau of reclamation, in 
many respects a rival of the army corps of engineers as the builder 
of public works to bring water to the lands of the west, including 
development of power; the fish and wildlife service, part of which 
is the bureau of commercial fisheries; the geological survey, a 
research bureau engaged in compiling and publishing information 
about the nation's mineral, water and other resources; the national 
park service. with about 180 national parks, historic sites and 
recreation areas; and the Bonneville. Southwestern and South- 
eastern Power administrations, which market electric power gen- 
erated at  federal reservoirs. 

Agriculture.- It is the foremost goal of the department of 
agriculture to promote the general interests of those who produce 
from the soil-"agriculture" being a collective term that includes 
enterprises organized as private corporations, owners of family 
farms, homesteaders, tenants and sharecroppers. The difficulty 
of establishing a common denominator among all these groups- 
even in the department's extensive educational publication pro- 
gram-has often been a source of political trouble for the de- 
partment. 

One functional grouping concentrates on federal-state relations, 
under ~ ih ich  are co-ordinated the agricultural conservation pro- 
gram service, the agricultural research service, the farmer co- 
operative service, the extension service (carrying the fruit of 
research to the farms through county agents), the forest service 
with its I jo national forests and the soil conservation service. 
Another functional grouping is marketing and foreign agriculture, 
including the agricultural marketing service, the Commodity Ex- 
change authority (overseer of fair commodity trading) and the 
foreign agricultural service. Agricultural stabilization is promoted 
by the Commodity Credit corporation, the commodity stabilization 
service and the Federal Crop Insurance corporation. The Farm 
Credit administration being an independent agency, the depart- 
ment's agricultural credit services are limited to the Farmers 
Home administration and the Rural Electrification administration, 
both in the main being loan programs. 

Nore specifically, the agricultural research service lends sup- 
port to the experiment stations and carries on work in agricultural 
and industrial chemistry, animal industry, dairy industry. ento- 
mology and plant quarantine, human nutrition and home eco- 
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nomics. plant industry, soils and agricultural engineering. The 
farmer co-operative service carries on research and educational 
and service activities of help to the large number of farmers who 
belong to agricultural co-operatives. The extension service oper- 
ates on the basis of a co-operative relationship bet~veen the depart- 
ment. the land-grant colleges and the county governments in the 
provision of educational programs in rural communities. Like the 
extension service, the soil conservation service, through soil con- 
servation districts organized and managed by farmers and ranchers. 
deals directly with local needs The agricultural marketing service 
provides research and statistics as well as marketing services, in- 
cluding the standardization of farm products and the administra- 
tion of the school lunch program, financed from federal and state 
funds. The foreign agricultural service has primary responsibility 
for developing markets abroad to absorb U.S. surplus production. 
The commodity stabilization service is responsible for such matters 
as acreage allotment and marketing quotas with respect to agri- 
cultural commodities for which supplies are out of line with 
demand; it also administers price supports by loans. purchase 
agreements or purchases. A body loosely related to the depart- 
ment is the U.S. Department of Agriculture Graduate school. a 
nonprofit institution of higher learning for federal employees at 
Washington. D.C.. supported essentially by student fees. 

Commerce.-The responsibilities of the federal government in 
the field of commerce, broadly defined, are widely scattered. The 
commerce department is essentially a service agency. with almost 
no regulatory duties. These are exercised for the most part by 
such independent bodies as the Federal Trade commission. which 
seeks to guard fair competition; the Securities and Exchange com- 
mission. which polices the stock market; and the Interstate 
Commerce commission, the Civil Aeronautics board, the Federal 
Communications commission and the Federal Power commission. 
with regulatory poaers over surface transport, air transport. a i re  
and radio communication and hydroelectric power and natural gas, 
respectively. 

The department of commerce deals xi th  both domestic and 
international commercial affairs. The first field is handled by the 
office of business economics, devoted to long-range as well as 
short-run analyses of the national economy. which are made gen- 
erally available in the form of the monthly Survey o f  Current 
Business; the Business and Defense Services administration, and 
the bureau of the census The second field falls within the com- 
petence of the bureau of forelgn commerce. which publishes the 
Forezgn Commerce W e e k l y  

The department performs a number of basic national services. 
These are represented by the bureau of the census as one of the 
federal government's major fact-findlng and statlstlcal agencies; 

the weather bureau; the national bureau of standards. conducting 
for the government fundamental research and related technical 
activities in physics, mathematics chemistry and eng~neering; the 
patent office; and the coast and geodetic survey. which carries on 
studies to provide data for navigation charts. In addition. there 
are t n o  major services which concentrate on different forms of 
transportation The Maritime administration is concerned mith 
aid to shipping and related functions. The bureau of public roads 
develops the country's highxvay system in co-operation with the 
states on the basis of federal financial aid to the states. The Fed- 
eral Aviation agency, created in 19j8  outside the commerce de- 
partment, has mainly promotional aims vi th  respect to civil air 
traffic. but also enforces air safety regulations. 

Of considerable importance to the national economy, in addition 
to the commerce department, are such independent agencies as the 
Housing and Home Finance agency. the Federal Home Loan Bank 
board. the Federal Deposit Insurance corporation and the Atomic 
Energy commission. 

Labour.-The fundamental mandate of the department of 
labour is to foster the welfare of the nage earners. improve their 
working conditions and advance their opportunities for profitable 
employment. 

One of the most important bureaus of the department is the 
bureau of labour statistics. I t  is the main repository within the 
federal government of information about employment and man- 

power, productivity, earnings, hours and wages, industrial rela- 
tions, accidents, price trends and costs as well as standards of 
living. This information is made public in special bulletins and 
in the Monthly  Labor Review.  The bureau also keeps abreast of 
labour conditions in other countries, on which it reports in its 
Labor Developments Abroad. The bureau of labour standards is a 
service to state labour departments and organized groups interested 
in better norking conditions. This bureau promotes industrial 
safety and health, develops standards for labour legislation and 
its administration and assists in giving effect to international labour 
standards. The women's bureau looks after the interests of all 
women at  work or seeking work; its directors have traditionally 
been women of exceptional calibre. 

Other principal services maintained by the department are the 
bureau of apprenticeship. ~ h i c h  formulates standards for the 
training of skilled workers in industry; the bureau of employees 
compensation, charged with the administration of the accident 
compensation program for federal employees and certain types 
of private employment subject to federal legislation; the bureau 
of employment security, providing a combined placement and un- 
employment insurance system, the insurance part being a joint 
federal-state responsibility under the social security legislation; the 
consolidated wage and hour and public contracts divisions, the 
former assuring minimum rates of pay in general and protection of 
youthful workers against exploitation in particular, and the latter 
supervising the observation of stipulations in government contracts 
mith respect to minimum \\ages and other safeguards of fair em- 
ployment ; the bureau of veterans' re-employment rights : and the 
office of international labour affairs, which has primary responsi- 
bllity for the participation of the United States in the Interna- 
tional Labour organization, in line with the general policies of the 
department of state. This office. in addition, serves as the secre- 
tariat to the trade union ad\isory committee on international 
affairs appointed by the secretary of labour 

Essential additional functions are carried out by such separate 
agencies as the Xational Labor Relations board concerned with 
protecting collective bargaining and eliminating unfair labour prac- 
tices; the Federal Mediation and Conciliation service; and the 
Xational Mediation board, applicable to railway labour. 

H e a l t h ,  E d u c a t i o n  a n d  Welfare.-The department of health, 
education and uelfare was established in I 9 j 3  as an elevation of 
the Federal Security agency. As one of the department's big op- 
erating bureaus, the public health service, under the surgeon gen- 
eral, strives to protect and improve the health of the people. I ts  
main parts are the bureau of medical services. which administers 
hospitals and outpatient stations for seamen, coast guard personnel 
and other beneficiaries as defined by law. enforces quarantine 
regulations and supplies office health services for the employees of 
federal agencies: the bureau of state services. attending to federal- 
state programs for the control of communicable and other diseases 
and for such related matters as public-health nursing and educa- 
tion; and the national institutes of health as the research arm of 
the publlc health service. dealing ~ i i t h  cancer, heart disease. dental 
research mental health. arthritis allergy. infectious diseases, neu- 
rological diseases and blindness. The office of education is an 
agency of specialized information and technical advice, especially 
to state and local school officials. I t  also administers a grant-in- 
aid program-a customary form of federal participation in the 
conduct of nationally important functions not within the imme- 
diate jurisdiction of the federal government. 

The Social Security administration, another large component of 
the department, is divided into the bureau of old-age and survivors 
insurance, the bureau of public assistance, the children's bureau 
and the bureau of federal credit unions. The first of these super- 
vises the great direct federal insurance system under the social 
security legislation, whereas the second-more typically-provides 
a federal financial contribution in support of what was originally 
an exclusively local responsibility. The children's bureau. like 
the women's bureau in the labour department, is in the main a 
clearinghouse of research and technical information. The bureau 
of federal credit unions is the supervisor of co-operative associa- 
tions organized to foster thrift anlong their members and to meet 



GOVERNMENT DEPARTMENTS 
their credit needs. 

T h e  office of vocational rehabilitation is the ambassador of the 
vocational interests of the mentally as well as the physically handi- 
capped. The Food and Drug administration deals for the most 
par t  with the enforcement of the federal laws that aim to assure 
standards of manufacturing purity and truthful labeling. Saint 
Elizabeths hospital, 'CVashington, D.C., in the care of the depart- 
nient,  is a government institution for the mentally ill. A looser 
supervisory relationship exists between the department and three 
federally aided corporations: the American Printing House for 
the  Blind, Louisville, Ky..  Gallaudet college for deaf students, 
Washington, D.C., and Howard university. Washington. D.C., 
founded in 1867 to mitigate the lack of higher educational facilities 
for Negroes. 
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GREAT BRITAIN 

T h e  executive powers of the central government in Britain are, 
b y  law or convention. vested in ministers who sit in parliament. 
Each minister is individually answerable to parliament for any 
exercise of the powers vested in him. whether action is taken by 
him personally or in his name by subordinates. Each minister has 
a retinue of officials who form a single establishment over which 
he  presides personally. Some ministers in addition are respon- 
sible for other establishments which are separately organized and 
are  often distinct legal entities, but which through constitutional 
evolution have come to work in ultimate subordination to a par- 
ticular minister. A11 these official establishments are generally 
called government departments. Those over which ministers pre- 
side personally, and through which they perform their main execu- 
tive duties, are often referred to collectively as ministries, and 
taken together form the heart of the central administration. Most 
of the others are charged with routine and relatively uncontrover- 
sial administrative tasks. The  two groups comprise an immensely 
variegated collection of institutions, the range of whose functions 
and  internal organization makes accurate brief generalization al- 
most impossible. Three characteristics are common to all but a 
few. however: each is the entire responsibility of a minister, each 
is financed by direct grants from parliament voted by an orthodox 
procedure and each is staffed by members of a centrally recruited 
and  integrated civil service. 

All the ministries and a few of the other establishments can 
usefully be classified as major departments. and the rest as minor 
departments, but there is much room for argument as to exactly 
where the line between them should be drawn. Moreover, there 
is even doubt in some cases as to whether an institution is or is 
not a government department. There are a host of public authori- 
ties. variously entitled generically "nondepartmental bodies." "in- 
dependent administrative authorities." "public corporations." etc., 
which are usually collegiate in form and in respect of which 
ministers have certain statutory powers. X few of them have cer- 
tain characteristics-for instance in their financing and staffing- 
similar to those of unmistakable government departments. while 
a few of those institutions usually referred to as departments 
share certain characteristics common to public bodies which could 
not conceivably be regarded as government departments. In short, 
the  very term government department cannot be precisely defined. 
I n  this context. the most that can be said safely is that in the late 
19jos there were some 2 5  to 30 major and a t  least jo  minor gov- 
ernment departments. 

G e n e r a l  Background ,  N o m e n c l a t u r e  a n d  Status.-Con- 
temporary Britain is used to the concept of a govercment depart- 
ment as a body of officials having its own continuous existence. its 
o\vn traditions and philosophy. apart from the ministers who pre- 
side over it or are responsible for its actions for a t  most a few 
years a t  a time and often for much shorter periods. This does not 
imply that the minister is a mere cipher whose presence is nothing 
more than a necessary constitutional formality: indeed. while the 
strengths of ministers vary widely, the impact of the weakest on a 
department will have a t  least the effect of lowering its status in 
relation to other departments. ~ ihe reas  a strong minister can not 
only raise a department's relative status but can mold its stored 
traditions and procedures into a ponerful and characteristic per- 
sonal instrument which may bear the impress of his suzerainty for 
a generation. Nonetheless, his mastery is based on a delicate 
balance betneen his o\ln personal and political authority on the 
one hand. and his officials' expertise and experience on the other 
hand. 

This -hole concept reflects complete acceptance of the modern 
system of responsible cabinet government, but that system only 
came to full maturity in the middle of the 19th century. The 
origins of the oldest departments go back centuries before that, 
to a time -hen the central government was contained in the per- 
sonal household of the medieval king: ~vhen there mas no cluestion 
of responsibility to anyone except the king. no "constitutional" 
opposition and, therefore, no distinction between a "political" 
executive and a "neutral" civil service. 

The present major departments have sprung from three main 
sources-from individual officers of household and state, from the 
privy council and from parliament. The first source had produced 
by the end of the Tudor period a t  least the embryo forms of the 
lord chancellor's department,'the treasury, the admiralty. the post 
office and the ministry of works. I t  also produced the ofice of 
secretary of state, which was shared by two men of equal stand- 
ing as early as I 340 and, while remaining a single office, has since 
been divided between as many as eight heads of departments simul- 
taneously. The  board of trade (set up in the 17th century) and 
four scientific research organizations are in form committees of 
the pri\iy council, while the ministry of education and the minis- 
try of agriculture. fisheries and food derive from similar commit- 
tees. The remaining ministries or their immediate forerunners 
were created by acts of parliament in the 19th and 20th centuries. 
Lntil 191 j. it was usually the practice of parliament to establish 
in each case a board composed of some existing ministers plus a 
new minister who was made president of the board. Since 191 j, 
new ministerial offices have been set up by statute without any hint 
of collegiate authority. 

The variety of origins is reflected in the variety of titles and 
constitutions of departments, because the British have indulged 
an indigenous weakness for retaining outward institutional forms 
after the realities have long ceased to correspond with them. Thus, 
the basic constitutional simplicity and uniformity of the system is 
by no means apparent from a list of contemporary ministers and 
departments. The straightforward "minister of . . .'' and "min- 
istry of . . ." is used for less than half the departmental chiefs 
and their major departments. The other ministries are either the 
"offices" of secretaries of state or have unique collegiate forms and 
are headed by ministers with equally unique titles-the board of 
trade with its president, the admiralty and its first lord, the treas- 
ury ans~verable to the chancellor of the exchequer, and so on. 

I t  would be incorrect to declare that government departments 
form a hierarchy, if by this is implied the existence of a strict 
line of command running do\vn\vard from one supreme department 
through various strata of major and minor departments. Each 
minister must answer personally to parliament for anything done 
in his name by his officials: he cannot escape responsibility by 
claiming that he was merely carrying out the instructions of a 
"senior" colleague, for the constitution does not recognize any 
inequality betneen ministers, and therefore cannot do so betiveen 
their departments. But just as the prime minister has become 
more than the traditional "first among equals" in a ministerial 
context, so there is to some extent if not a hierarchy a t  any rate 
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a degree of aristocracy among departments in Whitehall which 
perhaps has to be felt rather than .explained. Some of the de- 
partments which are in the front rank are also among the most 
ancient. simply because they deal and have dealt for centuries with 
the most fundament,al functions of government. But formal pre- 
cedence derived from origins and nomenclature is no longer a safe 
guide to relative status. Tangible proofs of current political and 
administrative importance, rather than antiquity or title. are the 
hard main bases of such distinctions as exist. Thus, now that there 
are too many ministries for all their chiefs to be members of the 
cabinet. those which are directly represented in the highest coun- 
cil of the state are inevitably lifted a little above their fellows. 
A department whose minister \\-as unknown to the constitution 
2 0  years ago but ~vho  now sits in the cabinet may carry more 
weight, for the nonce at any rate. than a department headed by a 
secretary of state and dating back to the I jth century. 

Departments are shown in a proper perspective if they are 
grouped roughly according to their functional affinities. though 
there can be no absolute precision about what each major function 
of government comprises. I n  the following sections all the minis- 
tries are mentioned, but only a selection of the minor departments 
is included. Administrative organization exclusively concerned 
with Scotland and Wales is referred to briefly in a final paragraph. 
(See also SCOTLAND: Government.) Most of the text treats of de- 
partments which deal with the whole of the United Kingdom or 
with England and f ales as one unit. The first section, while 
covering financial administration, has pride of place because it 
includes the treasury. whose position in the central administration 
is unique and whose influence extends far beyond normal financial 
boundaries. 

T h e  Treasury  a n d  Associated Departments.- The treasury 
began in the 12th century as one part of the financial machinery 
of the kingdom which was concerned exclusively with the receipt 
and issue of money. At its head was the lord high treasurer, but 
his office was put "in commission" on several occasions in the late 
I 7th century, and permanently in I 7 14. The lords commissioners 
of the treasury are the formal heads of the department, but the 
first lord is now always prime minister. the junior lords are gov- 
ernment whips in the house of commons. and the effective minis- 
terial chief is the second lord or chancellor of the exchequer. who 
first appeared on the treasury scene in the reign of Henry 111. 

The modern treasury is the nearest equivalent in Britain to a 
ministry of finance and economic affairs, but it does both more 
and less than the ministry of finance in other countries. The 
treasury does not collect revenue: this is done mainly by two large 
departments also answerable to the chancellor of the exchequer- 
the board of inland revenue and the board of customs and excise. 
Moreover, much specialized financial work is carried on by such 
minor departments as the national debt commission, the pay- 
master general's office. the royal mint and the public works loan 
board, all ultimately responsible to the chancellor of the ex- 
chequer. The treasury itself is a relatively small department, 
concerned primarily with the big aspects of fiscal policy, domestic 
and external, including the preparation of the annual budget. Be- 
tween 194; and 1953, it also became. and continues to be, the de- 
partmental home of a central staff of economists and planning 
officers whose tasks are to co-ordinate the economic policies of 
other departments and to advise the chancellor of the exchequer 
on the making of national economic policy. 

But the function which gives the treasury its peculiar prestige 
in British administration is its responsibility for controlling de- 
partmental expenditure-a responsibility always latent in the 
department though forced into great prominence by parliamentary 
pressure for economy in the mid-19th century. This control gives 
the treasury far-reaching powers over the structure, the pay and 
the conditions of work of the civil service. I t  also extends its 
influence into the sphere of organization and methods, and into 
the general arrangement of the whole central administration. The 
control is not simply a straightforward exercise of crude authority. 
The treasury does not have officers attached to other departments 
to watch over their spending, nor is it concerned with the audit 
of departmental accounts. Control is achieved rather through 

continuous and delicate negotiations between the treasury and 
departments before the former gives its approval for proposed ex- 
penditure by the latter. In  the last resort, treasury control de- 
pends for its effectiveness on the strength of the chancellor of the 
exchequer in the cabinet. but as the chancellor is always a very 
senior minister his political strength is usually considerable. In  
addition, the connection of the prime minister with the department 
(even if largely nominal). the high calibre of the treasury staff, 
the conventional high status of the department and the well- 
understood "rules of the game" in Jt'hitehall combine to make the 
treasury, though not the master, a t  least more than the equal 
of the other departments. 

The permanent headship of the treasury has been formally 
recognized as the most important post in the home civil service 
since 1920. In  the 20th century, it has on a few occasions been 
shared by two or three men, and since 19 j6 it has been held jointly. 
One permanent secretary holds the title of head of the home civil 
service: he is a t  the same time secretary of the cabinet and thus 
presides over the cabinet office. a nonpolicy-making secretariat 
whose origins go back to the secretariat of the committee of im- 
perial defense set up in 1904. and which took its present form in 
Dec. 1916. This secretary, in his threefold capacity, advises the 
prime minister and the chancellor of the exchequer on all matters 
of personnel and organization; his colleague answers to the chancel- 
lor of the exchequer for the fiscal and economic side of the treas- 
ury's work. 

Jus t ice  a n d  P u b l i c  Order.--One of the most distinctive char- 
acteristics of British government. which marks it off from the 
other countries of western Europe, is the relatively low degree 
of central executive control over local administration, particularly 
in the context of police power. There are over 150 police forces, 
and all save the metropolitan police, whose area covers Greater 
London, are under local control. Nor are there any "regional" 
officers equivalent to the French prefect whose primary loyalty 
is to. and whose supervisory powers over local units are wielded 
primarily in the interests of, the central government. I n  British 
central administration the extent of local autonomy is also re- 
flected in the lack of any departments which a continental Euro- 
pean would readily recognize as ministries of the interior and of 
justice. Central powers relating to matters of justice and internal 
order are exercised in England and \Tales by the home office and 
the lord chancellor's department. Neither is charged, however, 
with any general supervision over the local government system; 
insofar as there is such supervision it is undertaken principally by 
the ministry of housing and local government, a department mainly 
interested in social service matters. 

The home office is the main department of the secretary of 
state for the home department (or home secretary) and took its 
present basic form in 1782. I t  was throughout most of the 19th 
century the natural choice for any new functions needing domestic 
administration, but as this sphere of government grevc-, various 
blocks of work were removed and became the nucleus of the busi- 
ness of new departments. The practice of turning first to the 
home office has remained, however. with the result that in addition 
to its major continuing functions, the department is responsible 
for exercising a miscellaneous group of powers to which no other 

. department has a better claim. Its major continuing task is help- 
ing to ensure the maintenance of public order-a term which covers 
inspecting and giving advice to local police forces, the organiza- 
tion of the lower criminal courts, a general interest in the working 
of the criminal law and the promotion of necessary amendments, 
and the duty of advising the home secretary on the exercise of 
the prerogative of mercy. I t  also deals with such matters as im- 
migration and naturalization: civil defense, aliens, certain safety 
regulations, election administration, control of dangerous drugs, 
inspection of local fire services, liquor licensing. etc. Prison ad- 
ministration is the responsibility of a separate prison commission; 
the metropolitan police is headed by a commissioner. Both he and 
the prison commissioners are answerable to the home secretary. 

In  England and Wales. the organization of the lower civil courts 
and all the superior courts, the appointment of minor judicial 
officers and the duty of advising the crown on the appointment 
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of judges of the supreme court are the principal administrative 
functions of the lord chancellor, whose small department has 
grown from the dimensions of a mere private office in the course of 
the 20th century. The lord chancellor is also answerable to par- 
liament for the work of the public trustee, the land registry and the 
public record office. Responsibility for the conduct of the most 
important crown prosecutions and for all litigation to which gov- 
ernment is a party rests in England and Wales with the attorney 
general and solicitor general, who are served by a small profes- 
sional staff comprising the law officers' department. The attorney 
general also supervises the work of the director of public prose- 
cutions. 

E x t e r n a l  Affairs.-The earliest secretaries of state were pri- 
marily occupied with diplomatic duties. and from 1640 divided 
their interests geographically, one secretary taking the countries of 
northern Europe as his sphere of influence, the other dealing with 
southern Europe and with the relatively little domestic adminis- 
trative business which came the way of the secretaries. In the 
17th and 18th centuries. Scottish and colonial business was added 
and a third secretary of state held office from 1707 to 1725. from 
1741 to 1745, and between 1768 and 1782. In  the latter year, the 
geographical division of interest was changed: the northern secre- 
tary became in effect the foreign secretary, and the southern 
secretary became responsible for home and colonial affairs. In 
1801, a third secretary of state was appointed. this time for war 
and colonies, and in 1854 these two subjects each became the re- 
sponsibility of a separate secretary. Meanwhile, since 1786, the 
British government had assumed certain responsibility for India, 
where the East India company still held sway, and had appointed 
a board of commissioners for the affairs of India. Full govern- 
mental control followed in 18j8, under a new secretary of state 
for India. For the next 70 years, there were three "external" 
departments-the foreign, colonial and India offices. After World 
War I, as a result of the development of self-government in some 
of the larger colonies-called dominions after 1907-the dominions 
branch of the colonial office was made into a separate dominions of- 
fice in 1925, and a new office of secretary of state for dominion 
affairs was created. In 1937. a Burma office was established, 
though it and the India office remained the responsibility of a 
single minister. Ten years later, the dominions office was renamed 
the commonwealth relations office. and its work steadily extended 
as relations with formerly dependent territories passed either to it 
or to the foreign office. The India and Burma offices disappeared 
in 194 7-48, 

The foreign office conducts relations with all independent non- 
commonwealth states except the Republic of Ireland, and with 
the United Sations I t  is unique among government departments 
in that it is staffed by members of a foreign service whose posts 
are interchangeable ui th  posts a t  missions overseas. The common- 
nealth relations and colonial offices are staffed by members of 
the home civil service. mho are liable to be posted overseas. The 
personnel of the commonwealth relations office and of the British 
high commissioners' offices in commonwealth countries is, how- 
ever, practically a separate service whose members are moved 
about as frequently as their counterparts in the foreign service. 
The commonuealth relations office is responsible for relations 
with all the self-governing nations of the commonwealth. with the 
sultanate of the llaldive Islands and with the Republic of Ireland; 
it is also responsible for the administration oi three territories 
within or adjacent to the borders of the Union of South Africa- 
Basutoland Bechuanaland and Swaziland. The colonial office is 
concerned with direct administration and with the constitutional, 
economic and social development of the remaining dependent 
British territories. See also FOREIGN SERVICE. 

Defense.-The evolution of two departments to deal compre- 
hensively with the administration and control of the n a y  and 
army was slow and complicated. The admiralty and war office are, 
in short, the results of bringing together over a long period of 
time a large assortment of naval and military administrative 
authorities, and the air ministry, established in 1918 by removing 
the relevant sections of the two older departments and merging 
them, took the same constitutional form, which reflects a compro- 

mise between the special military need for operational flexibility 
and the insistence of parliament on ultimate civil control. Each 
department is headed by a board or council comprising the highest 
service officers together with the minister as chairman, a junior 
minister and the secretary, who is a civil servant. In the event 
of disagreement, the minister's will ultimately prevails, but the 
strong professional body of advisers and the special character of 
the function of defense means that the administration of the armed 
forces is more a matter for genuine collegiate authority (this is 
particularly so in naval matters) than any other branch of central 
administration. 

The concept of a single, interservice strategy, of co-ordinated 
naval and military planning, was first given institutional recogni- 
tion in the creation of the committee of imperial defense and its 
secretariat in 1902-04. The value of this device was demon- 
strated by its being the basis in LVorld Wars I and I1 of the war 
cabinet organization, and in 1946 the military secretariat was 
adapted and extended to form a ministry of defense. The minister 
of defense sits in the cabinet and his powers in general defense mat- 
ters have been steadily increased. In 1958 a defense board on the 
lines of the board of admiralty and the army and air councils was 
appointed with the minister of defense as chairman. The three 
service departments have retained a direct responsibility for the 
detailed administration of the navy. army and air force, but their 
ministers have not sat in the cabinet since 1946. 

A fifth unit makes up the set of modern defense departments. 
This is the ministry of supply, whose most ancient predecessor 
was the board of ordnance set up in the 15th century and abolished 
in 1855 during the Crimean JVar, when the need to consolidate 
administrative authority in the war office was the prevailing view. 
In World \Var I, the task of supplying the army was entrusted to 
a ministry of munitions which was disbanded in 1921. The minis- 
try of supply was established in 1939, and in 1946 took over the 
functions of a wartime ministry of aircraft production. For some 
years during and after JVorld War 11, the ministry of supply had, 
as well as its military duties, wide civil responsibilities, espe- 
cially in connection with the control of rav materials for industry, 
and under the Labour government of 194j-51 was charged with 
the general supervision of the iron and steel and heavy engineering 
industries. After 1951, however, the department was relieved of 
much of its nonmilitary work, and concentrated on supplying the 
army and air force with most of their stores. I t  has relatively little 
to do for the navy; the admiralty remains both an operational and 
a supply department. 

Trade, Indus t ry ,  Agr icu l tu re ,  Communications.-One of 
the features of contemporary British administration is the exist- 
ence of recognized channels of contact between the state and every 
trade and industry. through uhich there is a two-way traffic- 
various degrees of control, advice and assistance passing down 
from the government, and information and requests for help and 
co-operation passing upward from producers and traders. The re- 
sponsibility for dealing ni th these economic units or groups is 
widely distributed among the major departments. Some trades 
and industries have special links with departments whose primary 
administrative interests are not economic-for example, the ship- 
building industry turns to the admiralty, the manufacturers of 
drugs and medical appliances look to the ministry of health, and 
so on. But there are departments whose whole concern is with 
either one or more groups of producers and traders, or with a 
range of administrative matters of general concern to the commer- 
cial world. In  addition, there is the post office, which is sometimes 
regarded as a revenue department but deserves to be treated as an 
industry in itself. 

The post office is, in fact, the oldest of these departments. A 
master of the posts was appointed about I 512% and a general post 
office was established by Cromu7ell in 16j7. I t  has remained a 
self-contained unit whose enormous growth has encompassed not 
merely the postal service but also a near monopoly of telecommuni- 
cations; it is, in addition, a savings bank and it provides a 
ubiquitous "counter" service which is used extensively by various 
other departments on an agency basis. (See also POSTAL SERV- 
ICES.) 
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The board of trade has been the main progenitor of departments 

dealing with economic matters. As a committee of the privy coun- 
cil, the board has had an almost continuous existence since 1621, 
but .its present constitution dates from 1786, and its formal duties 
laid down in an order-in-council of that year are "the consideration 
of all matters relating to trade and foreign plantations." Until 
the middle of the 19th century, the board's role was mainly consul- 
tative and advisory. but thereafter it became. under the unequivo- 
cal leadership of its president, a powerful executive department 
exercising regulatory powers over commercial practice, over ship- 
ping and railways! over patents, over fisheries, etc., while also 
developing further as the central department concerned with 
domestic industry and external trade. 

The range of the board of trade's functions was greatest in 1914, 
but as a result of two world wars and a further expansion of 
governmental activity the board's wide jurisdiction was later di- 
vided among several departments. The board itself now plays a 
triple part: .As the senior trade and industry department it has 
a general advisory, stimulative and consultative role in relation to 
the whole world of manufacture and commerce; it is a regulatory 
department with many routine functions concerning companies, 
bankruptcy. patents, etc.; and it is the department which all trades 
and industries other than those allotted to other departments con- 
sider to be "their" channel of communication with the central 
government. But the board's previous responsibilities relating to 
employment matters, to transport and to public utilities are now 
exercised in an extended form by three additional departments. 
The ministry of labour and national service, first detached from 
the board of trade in 1917. offers a wide range of services to em- 
ployers and employees, mainly through a national network of 
employment exchanges. The ministry of transport and civil avia- 
tion, set up in a more limited form in 1919, has within its juris- 
diction all the mediums of transportation. The ministry of fuel 
and power, dating from 1942 and renamed the ministry of power in 
19j7, is concerned with the development and regulation of power 
resources. The last two ministries are the central departments 
most in touch with the nationalized transport and power industries. 

Government did not become administratively interested in ag- 
riculture until 1883, when a privy council committee was set up 
which gave place six years later to a statutory board of agriculture 
with its own president. I t  had very limited functions and in I903 
was strengthened by acquiring responsibility for fisheries from 
the board of trade, thereupon taking the title of board of agricul- 
ture and fisheries. After 1912, it was only concerned with agri- 
culture in England and Wales, and it was never concerned with 
fisheries in Scotland. In 1919, the board became a ministry. 
During World JJ7ars I and 11, the department had no part in the 
administration of controls on the distribution of food, which was 
handled on both occasions by a separate ministry of food. After 
1945, the interest of government in agriculture was sustained at 
almost its wartime intensity, and the greatly expanded ministry of 
agriculture and fisheries continued to administer an enormous 
range of subsidies, technical advisory services and a variety of 
controls. In 1955, when the second ministry of food was abol- 
ished, most of its remaining functions were handed over to the 
ministry of agriculture and fisheries which has since been known 
as the ministry of agriculture. fisheries and food. The department 
has within its purview domestic food production and marketing in 
England and Wales, all external procurement and the internal dis- 
tribution of foodstuffs. 

Social Services.-It is now regarded as the duty of the state 
to ensure that the welfare of its citizens is enhanced by the provi- 
sion of personal medical attention, education, housing, environ- 
mental health services. insurance and assistance to soften the 
economic effects of unemployment, sickness, old age, widowhood, 
etc. 

Governmental concern for education began in the 1830s with a 
modest grant of public money for schools, and in 1839 a commit- 
tee of the privy council was set up to take charge of the distribu- 
tion of subsequent grants. A department appeared under the 
committee in 1856, and in 1899 both gave place to a board of 
education with its own president. I n  1944, the board became 

the present ministry of education, and the central supervision of 
the service (the whole of the detailed administration being handled 
by local education authorities) is compact and self-contained. 

The other social services have three main roots-one the an- 
cient concern for the state of the poor. with a starting point so 
far as government is involved in the Poor Law act of 1601; the 
second a by-product of industrialization-the mid-19th century 
movement to improve the health of towns; and the third the 
adoption in 1911 of the insurance principle as the basis of national 
schemes of social security. Between 1830 and 1930, the adapta- 
tion of the poor law and the various manifestations of interest in 
public health brought about the evolution of two new administra- 
tive phenomena-a national structure of "all-purpose" elected 
local councils, and central departments whose main work was to 
co-operate with and in some respects to supervise those councils. 
In  the period between World Wars I and 11, the principal central 
department in this context was the ministry of health. which was 
set up in 1919 to replace the local government board of 1871, 
whose antecedents in turn go back to the poor law commission of 
1834 The ministry of health was responsible not only for the 
central supervision of poor law work and public health services, 
and for the general constitutional and financial aspects of the local 
government system, but was also involved in the supervision of 
most of the growing contributory insurance schemes. Unemploy- 
ment insurance, however, was administered first through the board 
of trade and then through the ministry of labour. Mass unemploy- 
ment in the interaar years disorganized the scheme so badly that 
a special body had to be formed in 1934-the unemployment 
assistance board-to relieve the strain on both the unemployment 
insurance scheme and on the local authorities who were providing 
public assistance. 

The acceptance of the basic proposals of Sir William (later 
Lord) Beveridge's Report on Social Znsurance and Allied Services 
during JVorld JVar I1 made it inevitable that the central adminis- 
trative organization of the relevant social services, which had 
grown up piecemeal, should be much extended but a t  the same time 
be concentrated in fewer departments. In  1944, a ministry of 
national insurance was established and in 1953 it was combined 
with the ministry of pensions-a department which dated from 
1916 and had been charged with the care of war pensioners-to 
form the present ministry of pensions and national insurance. I t  
deals with the whole of the schemes of national insurance, indus- 
trial injuries insurance, war pensions and family allowances; it is, 
in fact, a "cash payments" department with a national jurisdiction 
and no connection at  all with the work of local authorities. 

Betueen 1943 and 19j1 there was a separate ministry of town 
and country planning which relieved the ministry of health of part 
of its general responsibility for environmental services. During 
that period, the national health service began to operate (1948), 
and at  the same time the old unemployment assistance board, 
which had been renamed the assistance board in 1940, became 
the national assistance board and was made responsible for all 
necessary residual financial assistance, thus "nationalizing" public 
assistance and freeing the local authorities and the ministry of 
health of all their old poor law functions. Even with these changes 
and with the loss of insurance work, the burden on the ministry 
of health became very great, and in 1951 the department was 
divided. The older sections, which dealt with general local gov- 
ernment matters and with environmental services such as housing, 
water supply and sewerage, were combined with the ministry of 
town and country planning to form what is now the ministry of 
housing and local government-the direct descendant of the local 
government board of 1871-1919. The central administration of 
the national health service was left to the ministry of health. See 
also SOCIAL SECURITY. 

Common Services.-There is a very considerable amount of 
work done by departments for each other on an agency basis, and 
there are also a number of departments whose main purpose is to 
provide services common to all or a large number of departments. 
The largest of these is the ministry of works, the modern counter- 
part of the surveyor general of works, whose immediate predeces- 
sor was the office of works set up in roughly its present form in 
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1851 and converted into a ministry in 1940 I t s  main task is to 
provide accommodation, furnishings, heating and cleaning, etc., 
for departments. but in addition it has certain responsibilities for 
parks and palaces, museums and ancient monuments, and it is 
the government's channel of communication with the building in- 
dustry. No other common service department is presided over 
by a minister personally; her majesty's stationery office, which 
provides stationery and printing services and is concerned with 
the supply of mechanical office equipment, is ultimately respon- 
sible to the chancellor of the exchequer. So, too, is the treasury 
solicitor, whose department handles the legal work of various de- 
partments which do not wish or whose functions do not demand 
their own legal officers, and the central office of information which 
provides publicity material on request from other departments. 
Among minor departments which are largely if not always pri- 
marily concerned to provide common services are the government 
chemist, the ordnance survey, the government actuary, the central 
statistical office and the general register office. 

Scientific Research.-Large-scale participation in scientific 
research by the government only began in the 20th century. Re- 
search for defense purposes is carried on mainly by the service 
departments and the ministry of supply. Research for civil pur- 
poses by private organizations and universities is assisted by 
government grants, but in addition there are several governmental 
research establishments. The largest is the department of scien- 
tific and industrial research, first set up in 1916. I t  is unequivo- 
cally a government department, and its operating units are some 
14 laboratories or groups of laboratories. Three other research 
organizations-the medical research council, the agricultural re- 
search council and the nature conservancy-are not, in the nor- 
mal sense. government departments, as they are financed by grants- 
in-aid and only in a few instances do their staffs include civil 
servants. They and the department of scientific and industrial 
research are linked, however, by their constitutional form: all 
four answer in theory to committees of the privy council, which 
means in practice to the lord president of the council, a minister 
whose other light and nonscientific duties are carried on by the 
privy council office. 

Ministerial supervision of scientific work is much less stringent, 
however, than it is in the case of orthodox departments-a practice 
which reflects the conviction that the organization of scientific re- 
search must be flexible and that as much autonomy as possible 
should be guaranteed to the scientists. 

Sco t land  a n d  Wales.-Since the appointment of a secretary 
for Scotland in 1885, there has been a steady process of domestic 
devolution from Whitehall to Edinburgh. Scotland's minister- 
now a secretary of state-exercises his powers through four de- 
partments-home, education, agriculture and health. Much of 
the legal administration in Scotland is carried on through the 
lord advocate's department. Many London departments have 
jurisdiction in Scotland, however, and all "English" domestic de- 
partments operate in Wales. Several of those departments have 
established decentralized organizations for dealing with Wales, 
and since 1951 one of the departmental ministers in the cabinet 
has been charged specifically with a general responsibility for 
Welsh affairs. 
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GOVERNOR, a common political title for the official head 
of a dependent or component unit in a larger constitutional struc- 
ture. Governorships of one type have existed in the British, 
French, Dutch and other empires; those of another type exist in 
the states of the Cnited States, and in Brazil and Mexico. (For 
the first type, see GOVERNOR-GEXERAL.) 

In the state governments of the United States, the governorship 
derived from British origins but traced a separate course. The 
earliest state constitutions, through reaction against nonrespon- 
sible colonial executives, subordinated the executive branch to 
the legislative. In  11 states governors were elected by the legis- 
latures, generally for short terms. Subsequent discontent with 
overpowerful legislatures. and the analogy of the strong presidency, 
created a counteraction to emancipate the governor from legisla- 
tive dominance. In  the mid-19th century, further constitutional 
changes in many states, conforming to the doctrines of Jacksonian 
democracy, necessitated a long ballot to fill the principal executive 
positions, the governorship included, by popular election. The 
governor. co-ordinate with the legislature. consequently lacked 
adequate authority over the officials elected with him. By 1900, 
as state governments assumed new functions, legislatures also pro- 
ceeded to multiply the number of separate administrative agencies. 
These were largely exempt from control by the governor, because 
they were too numerous to supervise and many were headed by 
virtually independent boards. 

In a state whose executive branch was structurally unfit for its 
groMing burdens, leadership sometimes gravitated from consti- 
tutionally elected officials to a party "boss" beyond the people's 
reach. 

A reform movement, gathering momentum before World War I, 
proposed to democratize the government by simplifying its ma- 
chinery and throwing squarely upon a strengthened executive 
branch the responsibility of public service. Following World War 
11, renewed interest in the improvement of state government re- 
sulted in further recommendations and action. 

Among specific remedies suggested were the short ballot, reduc- 
ing the number of elective officials; reorganization of administra- 
tive agencies by a reduction in their number and consolidation 
of their functions; the executive budget, prepared and proposed 
by the governor; and centralization of many administrative and 
finance management functions in departments of administration 
or finance. 

Governors increasingly emerged as leading figures in most state 
governments. By the late 1950s. they served for terms of four 
years in 34 states and of two years in the remaining states. More 
truly than in the 19th century, they functioned as chief executives. 
wielding effective authority over most administrative agencies and 
shouldering political responsibility. 

Simultaneously, governors with public appeal actively initiated 
legislative policy. When occupying the position of party leaders, 
they placed between the executive and legislative branches a 
political link belying the dogma of the separation of powers. 

Of the nine United States presidents between 1900 and 19 jo, four 
were former state governors. 

B I B L I O G R ~ P H Y . - L ~ S ~ ~ ~  Lipson, The  American Gover~zor From Figure- 
head to Leader (1939) ; Coleman B. Ransone, Jr., T h e  Of ice  o f  Gov-  
erlzor in the United States (1956). (D. M. M.; L. LIP.; P. L. I . )  

GOVERNOR, an automatic device designed to regulate the 
speed of a steam or gasoline engine or other prime mover. I n  most 
governors this speed is measured 'with the aid of centrifugal fly- 
neights. The flyweights are driven at  a speed proportional to that 
of the prime mover. The centrifugal force of the flyweights is 
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FIG. I.-SCHEMATIC D R A W I N G  O F  S I M P L E  M E C H A N I C A L  GOVERNOR 
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balanced; completely or in part, by the force of compression of a 
speeder spring. I n  the simplest governor the motion of the fly- 
weights is mechanically transmitted through the output shaft of 
the governor to the throttle or some equivalent device that meters 
the rate a t  which energy is fed to the prime mover (fig. I ) .  The 
steady state speed of the prime mover is set by the position of the 
end of the speeder spring opposite to that at which the flyweight 
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F I G .  2.-SCHEMATIC D R A W I N G  OF S I M P L E  ISOCHRONOUS H Y D R A U L I C  GOV-  
E R N O R  

force is applied. 
,4 governor is designed to keep the prime m'over speed at its 

assigned value regardless of variations in the load and changes 
in ambient conditions. 

Where precise control is required, or an appreciable amount of 
power must be drawn from the governor to move the energy me- 
tering mechanism, a hydraulic governor is generally employed. A 
hydraulic governor (fig. 2 )  has as one component a mechanical 
governor. called in this instance a ballhead, similar to that shown 
in fig. I.  The output of the ballhead is amplified by a pilot valve 
and servomotor. The servomotor is usually a cylinder containing a 
piston and the output shaft of the governor is connected to the 
piston. 

The valve controls the flow of oil to the two sides of the piston 
in the cylinder. In  the case of a gasoline engine, or a dual fuel 
oil and gas engine operating on gas, the governor output shaft is 
often attached to the throttle. 

An aircraft propeller governor controls the speed of the engine 
driving the propeller by varying the pitch of the propeller and thus 
changing the engine load. A diesel engine is controlled by connecr- 
ing the governor output shaft to the rack which meters the rate at 
mhich fuel is injected. 

On a steam turbine the governor positions the steam valve or 
valves nhich control the steam flow to the turbine. Similarly, a 
governor for a hydraulic reaction turbine of the Francis type 
positions the gates xhich vary the rate of water flow to the tur- 
bine. For a Kaplan turbine the governor also varies the pitch 
of the propeller blades through an extra servomotor. Governors 
for  Pelton impulse turbines vary the areas of the jets of mater 
striking the turbine buckets. The areas are varied rapidly by 
cutting into the jets with blades, and at  the same time varied 
slowly by positioning needles in valves from which the jets 
emerge. 

The output shaft of a gas turbine governor is connected to the 
fuel valve of the turbine. Provision is normally made to bring a 
combustion chamber temperature measurement, obtained directly 
or through the use of a computer, to the governor so as to limit the 
maximum and minimum fuel rates and thus keep this temperature 
within design limits. Computation of the combustion chamber 
temperature is necessary for fast limiting, and is based on the laws 
of thermodynamics relating this temperature to other physical 

tually control pressure in the line. With the aid of pneumatic 
components the governor speed setting is adjusted from a meas- 
urement of this pressure. 

The speed of the compressor is increased or decreased so as to 
keep the pressure conztant. 

Hydraulic positive displacement pump-motor units are used to 
provide infinitely ~ a r i a b l e  speed ratio drives. The governor is 
driven by the motor. while the governor output is connected to 
a "nobble plate" which adjusts the rate of fluid flow out of the 
pump to the motor. 

The speed of the output shaft of a hydraulic torque converter 
is controlled by a double governor, one driven by the engine and 
the other by the convertor, with the governors in a series coinbi- 
nation rather than parallel. 

The simplest mechanical governor is of 
the proportional type. 4 governor is said 
to be proportional if its output mechanism 
takes a position in proportion to the prime 
mover speed. For a speed droop governor, 
or governor on droop. on an isolated prime 
mover, the steady state prime mover speed 
is a function of the load, decreasing when 
the load is increased, and increasing when 
the load is decreased. 

The simplest type of mechanical gover- 
nor is both a proportional and speed droop 
governor. 

The simplest type of hydraulic governor 
is of the constant-speed isochronous type. 
Such a governor will continue to make a 
correction as long as the prime mover 
speed deviates from the set value. The 
standard aircraft propeller governor is of 
this  tvnp 

"J Y- '  B Y  C O U R T E S Y  O F  M A R P U E T T E  

The simple isochronous governor is an D l V l S l O h  C U R T I S S  W R ~ G H T  C O R P  

integral or reset governor. in that the out- F I G .  3.-CUTAWAY V I E W  

put is a mathematical integral of the input. O F  l S O C H R o N O U S  D A S H -  

Since such a governor will often indulge in 
"hunting," or self-oscillation about the 
preset value of speed, a governor with a dashpot (fig. 3) is often 
employed to yield both proportional and integral control. 

The dashpot is a differentiating device whose output is the rate 
of change of the input. 

The input to the dashpot is the servomotor piston position, while 
the output of the dashpot is a force applied to the ballhead of the 
governor in parallel mith the speeder spring force. The addition 
of the dashpot to the governor makes the governor sensitive to 
engine acceleration as well as speed. 

SPEED 
SETTING 

SERVOMOTOR 

FIG.  4.- SPEED DROOP G O V E R N O R  

variables. 
Governors on oil and gas pipeline turbine-compressor units ac- 

The amount of acceleration sensitivity increases with the time 
lag in the dashpot. 
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An inertial element in parallel with the flyweights is sometimes 

employed in place of the dashpot. 
Any governor may be made into a speed droop governor (fig. 4) 

by the proper use of feedback from the output of the governor to 
the ballhead. 

When two or more prime movers are operated in parallel, as 
when they drive alternators connected to the same electrical load, 
only one of the governors can be isochronous. The others must 
be on speed droop. Through adjustment of the amounts of feed- 
back in the governors arbitrary division of load between the units 
can be achieved. 

The load on a prime mover may be measured directly to produce 
a load control governor whose output depends on this load as well 
as the speed of the prime mover. 

The speed of a prime mover is sometimes measured by a pump 
instead of a ballhead, using the output pressure of the pump as 
a measure of speed. 

Electrical governors are employed in various installations where 
the prime mover drives an electrical generator whose output is 
an indication of prime mover speed. (R.  0 . )  

GOVERNOR-GENERAL. The term governor-general 
indicates primarily that the officer holding the title is set over a 
number of officers holding that of governor or even lieutenant- 
governor. 

An alternative term sometimes used was governor-in-chief, 
which in British usage still survives in the formal titie of the 
governor of Jamaica which is captain-general and governor-in- 
chief. In  this sense governor-general has occurred in the usage of 
most colonial powers. 

I n  British constitutional practice the poxers of a governor- 
general, like those of a governor ( q . ~ . ) ,  must be derived either 
from the commission which he has received from the crown, or 
from some other statute either of imperial or local legislation, but 
in the case of dependent territories the title governor-general is 
now usually restricted to federations, such as that of The West 
Indies. 

During the evolution of the British empire into the Common- 
wealth of Nations, the status and function of the office of governor- 
general have undergone changes corresponding to the progress of 
territories toward self-government and independence. These 
changes have been of the same character as those in the status and 
functions of governor from the time of the earliest colonies to the 
20th century. in which local legislatures have developed from of- 
ficial and nominated bodies into elected bodies with, eventually, 
full autonomy. 

By 1890 it had become the practice that the government of a 
self-governing colony should be asked to approve the selection of 
the governor made by the British government, and when the Irish 
Free State was created in 1922, a further advance was made. for 
the governor-general was chosen by the Free State government and 
approved only by the crown. 

Prior to this the representative of the crown in Ireland 
held the rank of viceroy, but the Government of Ireland act of 
1920 constituted the office of governor-general for the Irish Free 
State and that of governor for h'orthern Ireland, the former be- 
ing appropriate for the Irish Free State since it had dominion 
status. 

I n  1926, in the course of developing events in Canada, it 
was decided that the functions of the governor-general should be 
limited to representation of the crown, unless any dominion pre- 
ferred that he should also perform any functions on behalf of the 
British government. 

Following the recommendations of the Imperial conference of 
1926, the Statute of Westminster was enacted in 1931 to give 
legal effect to a constitutional relationship which already existed, 
but New Zealand did not fully adopt it until 1947. 

I n  1930 the Imperial conference laid down that appointment 
of a governor-general should rest on the authority of the common- 
mealth nation concerned. I t  concluded that the following state- 
ments flowed naturally from the governor-general's new position. 
The parties interested in the appointment are the croun and the 
dominion concerned; the constitutional practice that the crown 

acts on the advice of responsible ministers applies; the ministers 
who tender advice and are responsible for it are those in the domin- 
ion concerned; they tender formal advice after informal consulta- 
tion with the crown; the channel of communications between the 
crown and any dominion government solely concerns the crown 
and such government. 

In  1932 the Irish Free State asserted successfully its right to 
secure removal by the king of a governor-general who was persona 
non grata: this revealed the difference between the position of the 
governor-general and that of the crown, for it showed that the 
former held office only at  the pleasure of the government of the 
day. In the exceptional constitutional position of the Federation 
of Rhodesia and Nyasaland the position of governor-general in 
all matters in which he has no discretion under the constitution is 
similar to that in an independent commonwealth country. In 
cases in which the constitution authorizes him to use his discretion 
in exercising any power conferred on him, he may do so either 
contrary to ministerial advice or without it, though in practice he 
ought to act in accordance with such advice unless either the advice 
conflicts with instructions given by the crown or he considers 
he ought to reject it even at  the risk of causing the ministers to 
resign. 

In India, the evolution of the office of governor-general was 
slightly different. In  accordance with the provisions of the Regu- 
lating act of 1773 Warren Hastings became the first governor- 
general. When the rule of the East India company came to an end 
and the Indian empire was created, Lord Canning, the first 
governor-general of the imperial government, received also the 
title of viceroy. The holder of the office was generally known by 
that title until the Indian Independence act of 1947 which consti- 
tuted the offices of governor-general for India and for Pakistan. 
The filling of these posts necessitated a departure from normal 
practice because there could be no ministers formally to advise 
the crown until a governor-general had been appointed and min- 
isters had taken office. In these circumstances the leaders of the 
Congress party and the Moslem league were consulted and their 
advice was formally tendered to the crown by the U.K. govern- 
ment. Much the same happened in the case of Ceylon in 1948 
and Ghana in 1957, On commonwealth nations' becoming repub- 
lics recognizing the crown as head of the commonwealth the office 
of governor-general disappears and a president takes his place. In 
the case of Malaya, which became an independent commonwealth 
nation in 1957, a new form of limited monarchy was devised. 

(W. H. Is.) 
GOW, NIEL (1727-1807), Scottish musician of humble 

parentage, famous as a violinist and player of reels, but more so 
for the part he played in preserving the old melodies of Scotland. 
His compositions, and those of his four sons, Nathaniel, the 
most famous (1763-1831)~ U'illiam (17 j~-1 j91) ,  Andrew (1760- 
1803) and John (1764-1826), formed the "Gow Collection," 
comprising various volumes edited by Niel and his sons. a valuable 
repository of Scottish traditional airs. 

The "Gow Collection" includes A Collection o f  Strathspey 
Reels ( I  784) ; Second, Third ,  Fourth and Fif th  Collections (1788, 
1792, 1800. 1809, 1822). 

GOWER, JOHN (d. 1408), English poet, died at  an ad- 
vanced age in 1408, so that he may be presumed to have been 
born about 1330 He belonged to a good Kentish family and owned 
the manors of Feltwell in Suffolk and Moulton in Norfolk. 
In a document of 1382 he is called an "Esquier de Kent," and 
he was certainly not in holy orders. That he was acquainted 
with Chaucer we know, first because Chaucer in leaving England 
for Italy in 1378 appointed Gower and another to represent him 
in his absence, secondly because Chaucer addressed his Troilus 
and Criseide to Gower and Strode (whom he addresses as "moral 
Gower" and "philosophical Strode") for criticism and correction 
and thirdly because of the lines in the first edition of Gower's 
Confessio amantis, "And gret we1 Chaucer whan ye mete," etc. 
There is no sufficient ground for the suggestion, based partly on 
the subsequent omission of these lines and partly on the humor- 
ous reference of Chaucer to Gower's Confessio amantis  in the 
introduction to the M a n  of Law's Tale,  that the friendship was 
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broken by a quarrel. From his Latin poem V o x  clamantis we no means to  be compared with Chaucer, yet he did good service 
know that he was deeply and painfully interested in the ~easants '  in helping to establish the standard literary language, which a t  
rising of 1381 ; and by the alterations which the author made in the end of the 14th century took the place of the Middle English 
successive revisions of this work we can trace a gradually in- dialects. The Confessio amantis was long regarded as a classic of 
creasing sense of disappointment in the youthful king, whom the language, and Gower and Chaucer were often mentioned side 
he at  first acquits of all responsibility for the state of the king- by side as the fathers of English poetry. 
dom on account of his tender age. That he became personally A complete edition of Gower's works in four volumes, edited by 
known to the king we learn from his own statement in the first G .  C. Macaulay, was published in 1899-1902, the first volume con- 

taining the French works, the second and third the English, and tlie edition of the Confessio amantis, where he says that he met the fourth the Latin, with a biography. Before this the Confessio 
king upon the river, was ihvited to enter the royal barge, and in amantis had been published in the following editions: Caaton (14831.; 
the conversation which followed received the suggestion which Berthelette (1532 and 1j54) ; Chalmers, ~ r i t i s h  Poets (1810); ~ e i n -  
led him to write his principal English poem. At the same time we hold Pauli (1857) ; H. Morley (1889, incomplete). The series 

of French ballades and the Praise of Peace were printed for the know, especially from the later revisions of the Confessio amantis, ~ ~ ~ b ~ ~ ~ h ~  club in 1818, and the vex clamantis and Cronica tripartit& 
that he was an admirer of the king's brilliant cousin, Henry of were edited by H. 0. Coxe for the Roxburghe Club in 1850. The 
Lancaster, afterwards Henry IV., whom he came eventually to Cronica tripartita, the Praise of Peace and some of the minor Latin 
regard as a possible saviour of society from the misgovernment poems were printed in Wright's Political Poems (Rolls series, I ~ )  

of Richard 11. The Praise of Peace appeared in the early folio editions of Chaucer, 
and has been edited also by Dr. Skeat in his Chaz~cerian and other 

The first edition of the Confessio amantis is dated 1390, and Pieces. Reference may be made to H. J. Todd, Illustrations o f  the 
this contains, a t  least in some copies, a secondary dedication to Lives and Writings of Gower and Chaucer (1810) ; the article (by 
the then earl of Derby. The later form, in which Henry became Sir H. h'icolas) in the Retrospective Review for 1828; F. J. Child, 
the sole object of the dedication, is of the year 1393  ~~~~~j~ 

"Memoirs on the Language of Chaucer and Gower," in Early English 
Pronunciation (1869 etc.) ; H. Morley, English Writers (1887 etc.), 

political opinions are further embodied in the Cronica tripar- iv.; B, ten Brink, History o f  Early English Literature (Eng. 
tita. trans., 1883, etc.), vol. ii.; and W. J. Courthope, History o f  English 

In  1398 he was married to  Agnes Groundolf, and from the Poetry (189j), vol. i. (G. C. M.) 
special licence granted by the bishop of Winchester for the cele- GOWER, a Welsh seigniory and district in the county of 
bration of this marriage in John Chwer's private oratory we Glamorgan ( g . ~ . ) ,  lying between the Tawe and Loughor rivers and 
gather that he was then living in lodgings assigned to him within betTveen Brecknockshire or Breconshire and the sea, its length 
the priory of St. Mary Overy, and perhaps also that he was too from the Breconshire border to IVorms head being 28 mi.. and its 
infirm to be married in the parish church. I t  is probable that this breadth about 8 mi, 1t corresponds to the ancient commote of 
was not his first marriage, for there are indications in his early Go\?er (in Ivelsh, G w y r )  \vhich in early Jvelsh times was grouped 
French Poem that he had a wife at  the time when that was ivith two other commotes stretching westward to the Towy, and so 
written. His will is dated Aug. 15, 1408, and his death took place formed part of the principality of Ystrad Tywi. ivhat  is meant by 
very soon after this. H e  had been blind for some years before his Gov,,er in modern popular usage, hoLVever, is only the peninsular 
death. A magnificent tomb with a recumbent effigy was erected part or "English GoTver," ivith its striking coast line. lying mainly 
over his grave in the chapel of St. John the Baptist within the to the south of a line drawn from SJyansea to Loughor, 
church of the priory, now St. Saviour's, Southwark. The numerous limestone caves of the coast are noted for their 

The effigy on ~ o w e r ' s  t ~ m b  rests its head upon a pile of three animal remains, and finds of Palaeolithic flints and a skeleton 
folio volumes entitled Speculum meditantis, V O X  clamantis and Upper Palaeolithic date have been made (see  W, J. Sollas, 
Confessio amantis. These are his three principal works. The "Paviland Cave: an Aurignacian Station in ivales:" J .  R. Anthrop. 
first of these was 10% supposed to have perished, but a COPY of Inst., xliii, London, 191 j). The bones, found in the Goat cave, 
it was discovered in the year 1895 under the title Mirour Paviland, near Rhossili, by Dean W. Buckland, were known for a 
l 'omme. I t  is a French poem of about 30,000 lines in 12-line stan- time as the '.Red Lady of Paviland," but turned out to be those of a 
zas, and under the form of an allegory of the human soul describes young man. Red ochre  as sprinkled on them and there were 
the seven deadly sins and their opposing virtues. remains of ornaments of ivory and sea shell. 

Gower's next work was the V o x  clamantis in Latin elegiac The high ground of the centre of the peninsula has megaliths 
verse, in which the author takes occasion from the peasants' and tumuli. Mesolithic remains have been found. The south coast 
insurrection of 1381 t o  deal again with the faults of the vario:s has evidences of a Bronze Age culture, while hilltop camps seem 
classes of society. I n  the earlier portion the insurrection itself IS to have been occupied by different groups up to the time of the 
described in a rather vivid manner. Viking raids. At Loughor was a Roman settlement. In the 

Gower's chief claim, however, to reputation as a poet rests Arthurian romances Gower appears in the form of Goire, as the 
upon his English work, the Confessio amantis, in which he dis- island home of the dead. I t  was also surmised by Sir John Rhys 
plays in his native language a real gift as a story-teller. He is that Malory's Brandegore (i.e., "Br2n of Golver") represents the 
himself the lover of his poem, in spite of his advancing years, Celtic god of the other world (J. Rhys, Studies in  Arthurian 
and he makes his confession to Genius, the priest of Venus, under Legend, pp. 160, 329 et seq., 1891). Traces of the more or less 
the usual headings supplied by the seven deadly sins. These with temporary Scandinavian occupation are found in such place names 
their several branches are successively described, and the nature as Burry Helms, Worms head and Slyansea. 
of them illustrated by tales drawn from very various sources and About 1100 Gower was conquered by Henry de Newburgh, earl 
often extremely well told. The metre is the short couplet, and it of Tliarwick, whose folloivers settled for the most part on the 
is very smooth and regular. The great fault of the Confessio southern side of the peninsula. These invaders were probably re- 
amantis  is the extent of its digressions. inforced later by Flemings from south Pembrokeshire. bloated 

Gower also wrote in 1397 a short series of French ballades on mounds, which in some cases developed into castles, were built 
the virtue of the married state (Traitik pour essampler les amanta for the protection of the various manors. The castles included 
marie's), and after the accession of Henry IV. he produced the those of Swansea, Loughor and Oystermouth. These were re- 
Cronica tripartita, a partisan account in Latin leonine hexameters peatedly attacked and burned by the JVelsh during the 12th and 
of the events of the last 12 years of the reign of Richard 11. 13th centuries. 
About the same time he addressed an English .poem in seven-line About 1189 the lordship passed from the Warwick family to the 
stanzas to Henry IV. ( I n  Praise o f  Peace),  and dedicated to the crown and then to the De Braoses, in whose family it remained 
king a series of French ballades (Cinkante Balades), graceful and practically continuously for over 120 years. In 1208 the Welsh 
even poetical in expression. Several occasional Latin pieces also and English inhabitants received each a charter from King John. 
belong to the later years of his life. Later the king's officers of the newly organized county of Car- 

On the whole Gower must be admitted to have had consider- marthen repeatedly claimed jurisdiction over Gower. De Braose 
able literary powers; and though not a man of genius, and by resisted the claim and organized the English part of his lordship 
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on the lines of a county palatine. Troubles befell the D e  Braose 
family and the region passed to John de Mowbray. 

Gower frequently changed hands between the Mowbrays and the 
Beauchamps, representatives of the original owners (earls of War- 
wick). The 4th duke of Norfolk (the Mowbrays) exchanged it in 
1489, for lands in England, with William Herbert, earl of Pem- 
broke. I t  passed through Charles Somerset to the dukes of Beau- 
fort. Gower was included in 1535 in Glamorgan. 

The characteristically English part of Gower lies to the south 
and southwest of its central ridge of Cefn y Bryn. The present 
line of demarcation between English and Welsh is one drawn from 
Swansea in a west-northwest direction to Llanrhidian on the north 
coast. The boundary nearly coincides with the outcrop of the Coal 
Measures, the industrial population to the north being Welsh- 
speaking, the agriculturists to the south English. 

GOWN, formerly the term for a loose outer garment worn 
by  either sex but now generally for that worn by women. I t  
is also the name for the distinctive robes worn by holders of par- 
ticular offices or by members of particular professions or univer- 
sities, etc. (see ROBES). 

GOWRIE, JOHN RUTHVEN, THIRD EARL OF (c. 1577- 
1600), Scottish conspirator, was the second son of William, 4th 
Lord Ruthven and first earl of Gowrie (l1.541-1584), by his wife 
Dorothea, daughter of Henry Stewart, second Lord Methven. 
The Ruthven family was of ancient Scottish descent; the earl- 
dom dated from I 581. The first earl of Gowrie and his father 
Patrick, third Lord Ruthven (c. 1520--1566), had both been con- 
cerned in the murder of Rizzio in 1566; and both took an active 
part on the side of the Kirk in the constant intrigues of the 
period. Gowrie had been custodian of Mary, queen of Scots, dur- 
ing her imprisonment in Loch Leven, and had also been the chief 
actor in the "raid of Ruthven" in I 582 when King James VI. 
was seized while a guest and kept prisoner. Though pardoned, he 
continued to plot, and was executed for high treason in I 584. 

When, therefore, on the death of his elder brother the second 
earl in 1588 John Ruthven succeeded to the earldom, he inherited 
family traditions of treason and intrigue. He received an ex- 
cellent education at  the grammar school of Perth and at  the Uni- 
versity of Edinburgh, after which he joined with Atholl and Mont- 
rose in offering to serve Queen Elizabeth, and had thus already 
been engaged in conspiracy when, in I 594, he went to study at 
Padua. On his way home in 1599, moreover, it is probable that he 
communicated a t  Paris with the exiled Bothwell. 

I n  1600 the earl and his brother, Alexander Ruthven, were 
murdered a t  Gowrie house in mysterious circumstances. Three 
solutions of the mystery of this "Cowrie conspiracy" have been 
suggested: first, that Gowrie and his brother had plotted to mur- 
der or to  kidnap King James at  Gowrie house; second, that James 
visited Gowrie house with the intention of murdering the two 
Ruthvens; third, that the tragedy sprang from a brawl. 

According to James the facts were as follows: on Aug. 5, 1600, 
James was asked while hunting near Falkland to go to Gowrie 
house to  examine a prisoner with a quantity of foreign gold there. 
When he arrived with a small retinue, he was taken alone into a 
small turret by Alexander Ruthven. Here, instead of the prisoner 
with the foreign gold, he found an armed man. His retainers, who 
had been told that the king had left, were setting out to  overtake 
him when they saw him struggling at  a window, and heard his 
cry for help. They thereupon forced an entrance to  the turret, 
and in the struggle Ruthven and Gowrie were killed. 

The tragedy caused intense excitement throughout Scotland and 
the investigation of the circumstances was follorved with much 
interest in England also. The preachers of the Kirk. whose in- 
fluence in Scotland was too extensive for the king to neglect. 
were only with the greatest difficulty persuaded to accept James's 
account of the occurrence. Their belief was that the king had 
invented the story to cover his own design to extirpate the 
Ruthven family and James gave some colour to this belief by the 
severity with which he pursued the two younger, and unques- 
tionably innocent, brothers of the earl. 

GOWRIE, a belt of fertile alluvial land in Perthshire, Scot 
Occupying the northern shore of the Firth of Tay, the Carse of 

Gowrie extends east of Perth city to the confines of Dundee. I t  
measures 15 mi. in length and is one of the richest tracts in Perth- 
shire, being especially suitable for small fruit cultivation of which 
the strawberry is the most famous. The district is noteworthy 
for the number of its castles and mansions, among which may 
be mentioned Megginch castle near Errol, dating from 1575; 
Kinnaird castle, erected in the 12th to 15th centuries and restored 
in the 1850s; Rossie priory, the seat of Lord Kinnaird; and the 
15th-century Huntly castle. 

GOYA, a town and port of Corrientes province, Argentina, 
on the east bank of the Parani river. 618 mi. N. of Buenos Aires 
and 14: mi. S. of the city of Corrientes. Goya is a distributing 
centre for agricultural products and timber on the Lrquiza railway. 
I t  dates from 1807. Pop. (1956 est.) 25.208. 

GOYATACAN, an independent linguistic stock of South 
American Indians, so called from the Goyatacas, one of its impor- 
tant tribes. The Goyatacas (so named from the Brazilian state of 
Goyaz, in which, however, few of these Indians appear to have 
lived) occupied a large part of the state of Minas Geraeas and the 
southern edge of the state of Bahia, in the highlands of eastern 
Brazil. In early times tribes of this stock probably occupied the 
Atlantic coast in this region, but a t  the time of arrival of the Portu- 
guese, the coastal strip was in the hands of Tupian (9 .v . )  tribes. 
The bow and throwing-club were their chief weapons. 

GOYA Y LUCIENTES, FRANCISCO J O S ~  DE (1746- 
1828j, Spanish artist and engraver, who, trained in the foreign 
traditions fashionable in 18th-century Spain, became one of the 
most characteristically Spanish artists of all times and a foremost 
European painter and engraver of the 19th century. He was 
born on March 30, 1746, a t  Fuendetodos, near Saragossa, and died 
in Bordeaux, France, on April 16, 1828. His enormous and varied 
production of paintings, drawings and engravings, relating to 
nearly every aspect of contemporary life, reflects the period of 
political and social upheavals in which he lived. 

Goya began his studies in Saragossa under JosC LuzBn, a local 
artist trained in Naples, and was later a pupil in Madrid of the 
court painter Francisco Bayeu, whose sister he married in 1773. 
He went to Italy to continue his studies and was in Rome in 
1771. In the same year he returned to Saragossa where he ob- 
tained his first important commission for frescoes in the cathedral, 
which he executed at  intervals during the next ten years. These 
and other early religious paintings made in Saragossa are in the 
baroque-rococo style current in Spain and are influenced in par- 
ticular by the great Venetian painter G. B. Tiepolo, who spent 
the last years of his life in Madrid (1762-70)) where he was 
invited to paint ceilings in the royal palace. 

Goya's career at  court began in 1775: when he painted the first 
of a series of over 50 cartoons (mostly preserved in the Prado, 
Madrid) for the royal tapestry factory, Santa Barbara, on which 
he was engaged until 1792. These paintings of scenes of contem- 
porary life, of aristocratic and popular pastimes. were begun under 
the direction of the German artist A. R. Mengs, the great ex- 
ponent of neoclassicism who. after Tiepolo's death, had become 
undisputed art dictator a t  the Spanish court. In Goya's early 
cartoons the influence of Tiepolo's decorative style is modified by 
the teachings of Mengs, particularly his insistence on simplicity. 
The later cartoons reflect his growing independence of foreign 
traditions and the development of an individual style, which began 
to emerge through his study of the paintings of Velizquez in the 
royal collection, many of which he copied in etchings (c. 1778). 
Later in life he is said to have acknowledged three masters: 
i'elizquez, Rembrandt and, above all, nature. Rembrandt's etch- 
ings Tvere doubtless a source of inspiration for his later drawings 
and engravings. while the paintings of Velizquez directed him to 
the study of nature and taught him the language of realism. 

In 1780 Goya was elected a member of the Royal Academy of 
San Fernando. Madrid. his admission piece being a "Crucifixion" 
(Pradoj, a conventional composition in the manner of Pvlengs but 
inspired by the naturalistic style of Velizquez' "Crucifixion." then 
in the royal palace. In 1785 he was appointed deputy director of 
painting at the academy and in the following year painter to the 
king. Charles 111. To this decade belong his earliest k n o ~ ~ n  por- 
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B Y  C C U R T E S Y  O F  M U S E O  D E L  P R A D O ,  M A D R I D  

" F A M I L Y  O F  CHARLES I V "  BY FRANCISCO GOYA. I N  MUSEO D E L  PRADO. M A D R I D  

traits, of court officials and members of the aristocracy, whom he 
represented in conventional 18th-century poses. The stiff ele- 
gance of his figures, in full-length portraits of society ladies as 
the "Marquesa de Pontejos" (n'ational gallery, Washington), and 
the fluent painting of their elaborate costumes also relates them 
to Velizquez' court portraits; and his representation of "Charles 
111 as Huntsman" (of which several versions exist) is based di- 
rectly on Velizquez' royal huntsmen. 

The death of Charles I11 in 1788. a few months before the out- 
break of the French Revolution, brought to an end the period of 
comparative prosperity and enlightenment in which Goya reached 
maturity. The rule of reaction and political and social corruption 
that followed, under the weak and stupid Charles IV and his 
clever. unscrupulous queen Maria Luisa Teresa, ended with the 
Napoleonic invasion of Spain. I t  was under the patronage of 
the new king, who raised him at  once to the rank of court painter, 
that Goya became the most successful and fashionable artist in 
Spain; he was made director of the academy in 1795 (but resigned 
two years later for reasons of health) and first court painter in 
1799. Though he uelcomed official honours and worldly success 
ui th  undisguised enthusiasm, the record that he left of his patrons 
and of the society in which he lived is ruthlessly penetrating. 
After a serious illness in 1792, which left him permanently deaf, 
his art began to take on a new character which gave free expres- 
sion to the observations of his searching eye and critical mind and 
to his newly developed faculty of imagination. During his long 
convalescence he painted a series of small compositions which he 
described in a letter to the director of the academy (1794) as 
enabling him "to make observations for \%hich there is no oppor- 
tunity in commissioned works, in which fantasy and invention have 
no scope." He referred to the subjects as "popular diversions" 
but those that survive (Academy of San Fernando, Madrid) in- 
clude a "Madhouse," a "Procession of Flagellants," a "Tribunal 
of the Inquisition," these unconventional themes being painted 
in a bold, sketchy technique and strong colours with an effect of 
exaggerated realism that borders on caricature. For his more 

purposeful and serious satires, 
however, he now began to use the 
more intimate mediums of draw- 
ing and engraving. I n  the "Ca- 
prichos," a series of 80 etchings 
published in 1799, he attacked 
political, social and religious 
abuses, adopting the popular 
imagery of caricature, which he 
enriched with highly original 
qualities of invention. His mas- 
terly use of the recently devel- 
oped technique of aquatint gives 
them astonishing dramatic vital- 
ity and makes them a major 
achievement in the history of 
etching (q.v.)  . Despite the veiled 
language of designs and captions 
and Goya's announcement that 
his themes were from the "ex- 
travagances and follies common 
to all society." they were prob- 
ably recognized as references to 
well-known persons and were 
withdrawn from sale after a few 
days. However, a few months 
later Goya was made first court 
painter. Later he was apparently 
threatened by the Inquisition and 
in 1803 he presented the plates of 
the "Caprichos" to the king in 
return for a pension for his son. 

While uncommissioned works 
gave full scope for "observations," 
"fantasy" and "invention," in 
his c ~ ~ r n i s s i o n e d  paintings Goya 

continued to use conventional formulas. His decoration of the 
church of San Antonio de la Florida, Madrid (1798), is still in 
the tradition of Tiepolo; but the bold, free execution and the ex- 
pressive realism of these popular types used for religious and 
secular figures are unprecedented. In his numerous portraits of 
friends and officials a broader technique is combined with a new 
emphasis on characterization. The faces of his sitters reveal a 
lively discernment of personality which is sometimes appreciative, 
particularly in his portraits of women, as that of "Dofia Isabel 
Cobos de Porcel" (National gallery, London), but is often far 
from flattering as in his royal portraits. In the group of "Charles 
IV and His Family" (1800, Prado), which recalls the composition 
of Velizquez' "illeninas," Goya. despite h ~ s  position as court 
painter, has portrayed the ugliness and vulgarity of the principal 
figures so vividly as to produce the effect of caricature. 

In 1808 Goya was at  the height of his official career when 
Charles IV and his son Ferdinand were forced to abdicate in quick 
succession. Napoleon's armies entered Spain and his brother Joseph 
was placed on the throne. Goya retained his position as court 
painter to the usurper; but in the course of the war he portrayed 
Spanish as well as French generals and in 1812 he painted an 
equestrian portrait of the "Duke of Wellington" (Apsley house, 
London). I t  was, however, in a series of etchings, "Los Desastres 
de la Guerra" (first published 1863), for uhich he made drawings 
during the war, that he recorded his personal reactions to the in- 
vasion and to the horrors and disastrous consequences of the war. 
The violent and tragic events. which he doubtless witnessed, are 
represented not with documentary realism but in dramatic corn- 
positions-in line and aquatint-with brutal details which create 
a vivid effect of authenticity. 

On the restoration of Ferdinand VII  in 1814, after the expul- 
sion of the invaders, Goya was pardoned for having served the 
French king and reinstated as court painter. The "Charge of the 
Mamelukes" and "Execution of the Defenders of Madrid" (Prado) 
were painted to commemorate the popular insurrection on May 2 ,  

1808. Like the "Desastres" they are compositions of dramatic 
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realism. and their monumental scale makes them even more power- 
fully moving. The impressionistic style in which they are painted 
foreshadowed and influenced later 19th-century French artists, 
particularly Edouard Manet, who was also inspired by the com- 
position of the "Execution." In several portraits of Ferdinand 
VII, painted after his restoration: Goya evokes more forcefully 
than any description the personality of the cruel tyrant, whose 
oppressive rule drove most of his friends and eventually Goya him- 
self into exile. He painted few other official portraits but those of 
his friends and relations and his "Self-Portraits" (1815, Prado; 
Academy of San Fernando) are equally subjective. Some of his 
religious compositions of this period, the "Agony in the Garden" 
and "Communion of S. Joseph of Calasanz" (1819, 1820, Madrid) 
are more suggestive of sincere devotion than any of his earlier 
church paintings. The enigmatic "black paintings," with which he 
decorated the xalls of his country house, the "Quinta del Sordo" 
(1819-23, now in the Prado) and the "Proverbios" or "Dis- 
parate~, ' '  a series of etchings made at  about the same time (though 
not published until 1864) are, on the other hand, nightmare visions 
in expressionist language, that seem to reflect cynicism, pessimism 
and despair. 

In 1824: when the failure of an attempt to establish a liberal 
government had led to renewed persecution, Goya applied for per- 
mission to go to France for reasons of health. After visiting Paris 
he settled in voluntary exile in Bordeaux, where he remained, 
apart from a brief trip to Madrid, until his death. There, in spite 
of old age and infirmity, he continued to record his impressions of 
the world around him in paintings and drawings, and in the new 
technique of lithography, which he had begun to use in Spain. 
His last paintings include genre subjects and several portraits of 
friends in exile: "Muguiro" (Prado), "Moratin," "Pio de Molina" 
(private collections), which show the final development of his 
style toward a synthesis of form and character in terms of light 
and shade, without outline or detail and with a minimum of colour. 
If there is no evidence for the legends of Goya's rebellious char- 
acter and violent actions, he was undoubtedly a revolutionary 
artist. He had no immediate followers, but his many original 
achievements, from the "Caprichos" to his late paintings, pro- 
foundly impressed later 19th-century French artists-Eugkne 
Delacroix was one of his great admirers-who were the leaders of 
new European movements, from romanticism and realism to Im- 
pressionism; and his works continued to be admired and studied 
by the Expressionists and Surrealists in the 20th century. 

See  also PAINTING: Spain: Goya. 
BIBLIOGRAPHY.-A. Mayer, Goya (1923; Eng. tr. 1924) ;  F. Zapater 

y Gbmez, Goya, noticias biograficas (1924) ; F. Klingender, Goya in 
the Dewzocratic Tradition (1948) ; F. J .  Sanchez Cantbn, Vida y obras 
de Goya ( 1 9 j 1 ) ;  G. Estrada, Bibliografia d e  Goya (1940); A. Ruiz 
Cabriada, ;iportacidn a una bibliografia de Goya (1946). (E. Hs.) 

GOYAZ: see Goias. 
GOYDER'S LINE, named after G. W. Goyder (1826-IS@), 

a surveyor general of South Australia, was an early and interesting 
use of ecological principles to assist in determining limits of 
pioneer settlement. 

As the colony was suffering from severe drought conditions, 
Goyder made a survey of the northern portion of South Australia 
(about 1864) and laid down a line beyond which it was not feasible 
for the wheat farmer to settle. He used the southern limit of the 
"Saltbush, 3lulga and dwarf Mallee country" as his criterion. 
Later, this line was found to agree fairly with the 12-in. isohyet 
(line of rainfall). I t  runs from Moonta to Pekina, then southeast 
to Murray bridge. Wheat is grown on the dry side of this line, but 
it illustrated a principle which was of value in determining the 
expansion of Australian agriculture. See also SOUTH AUSTRALIA: 
Agricultz~re and Industry.  

GOYEN, JAN JOSEPHSZOON VAN (1596-16 j6), one 
of the most gifted of Dutch landscape painters, u7as born at 
Leyden on Jan. 13, I 596, learned painting under several masters 
a t  Leyden and Haarlem, and settled at  The Hague about 1631. 
H e  was one of the first to emancipate himself from the tradition 
of minute painting of detail embodied in the works of Brueghel 
and Savery. Though he preserved the dun scale of tone peculiar 
to those painters, he studied atmospheric effects in black and white 

with considerable skill. His influence on Dutch ar t  was marked. 
He died at  The Hague on April 27, 1656. 

Between 1610 and 1616 Goyen wandered from one school to 
another. In the latter year he joined Esaias van der Velde, and 
some of his earlier pictures show the influence of Esaias very 
perceptibly. The landscape is minute; details of branching and 
foliage are given, and the landscape serves as a stage for genre 
scenes After 1625 these peculiarities gradually disappear. At- 
mospheric cool tints are the principal feature of Goyen's land- 
scapes His buildings, water and shipping sometimes have the 
strength. if not the colour, of Albert Cuyp. 

Though he visited France once or twice, Goyen chiefly confined 
himself to the scenery of Holland. One of his largest pieces is 
a view of The Hague, executed in 1651 for the municipality, and 
now in the tom7n collection of that city. Most of his panels repre- 
sent reaches of the Rhine, the Waal and the Maas. But he some- 
times sketched the downs of Scheveningen, or the sea at  the mouth 
of the Rhine and Scheldt; he liked to depict the inshore calm and 
rarely painted seas stirred by more than a cooling breeze. H e  
painted winter scenes, with ice, skaters and sledges. More than 
1,000 of Goyen's pictures are catalogued by Hofstede de Groot. 
They may be seen at  museums in Boston, New York city (Metro- 
politan Museum of Art),  Detroit and Toledo, among others. The 
National gallery, London, h,as several of his works. 

GOYENECHE, JOSE MANUEL (1775-18~6)~ South 
American royalist soldier, was born in Arequipa, Peru, June 13, 
1775. In 1795 he went to Spain. where he remained until 1808. 
In  that year he returned to South America as the agent of the 
junta of Seville. I t  is thought that he had been instructed by the 
French (whose armies had recently invaded Spain) to promote 
the French cause in South America, but in Seville he transferred 
his affiliation to Ferdinand VII  and when he arrived in South 
America devoted himself to winning loyalty to the Spanish king. 
At that time several South American colonies were beginning to 
break away from Spanish rule and Goyeneche became a leader of 
the antirevolutionary army. He was responsible for several vic- 
tories in Argentina, but the defeat of a subordinate forced him to 
abandon much of the territory he had captured. He returned to 
Spain (1813) and served against the French. He was count of 
Guaqui and held the rank of lieutenant general in the Spanish 
forces. He died $I Madrid, Oct. I S ,  1846. 

GOZLAN, LEON (18032-1866), French author, was born 
at  Marseilles. His father had been a wealthy man but lost his 
money during Gozlan's youth, forcing the latter to leave school 
and ship as an apprentice on a coastal trading vessel. His ex- 
periences in Senegal during this period of his life later formed 
the basis for several of his novels and short stories. After his 
return to France, he became a clerk in a Paris bookstore, but in 
a short time his stories began to be published in various French 
magazines and thereafter he was able to devote himself to writing. 
Gozlan was a prolific writer, and his work was characterized by 
a great deal of spirit and charm. His most successful works 
were his novels, which included Le Notaire de Chantilly (1836), 
Washington Levert  et Socrate Leblanc (1838), L e  Mkdecin du  
Pecq (1839), Aristide Froissart (1843) and Les Emotions de Poly- 
dore Marasquin (1857). H e  also wrote Balzac en  pantozcfies 
( I  865), a light biography of the French writer; Les Tourelles, a 
history of French cEteaux, later reprinted under the title of Les 
Chkteaux de France, a moderately valuable historical study; and 
numerous short stories and plays. Two of his plays, L a  Pluie et 
le Beau Temps  and Une T e m p t t e  duns u n  verre d'eau became part 
of the repertory of the ComCdie Fran~aise and achieved some 
success, but most of the rest were insignificant, even during Goz- 
Ian's lifetime. Gozlan died in Paris, Sept. 14, 1866. 

GOZO or Gozzo, an island of the Maltese group in the Medi- 
terranean sea. I t  lies N.W. and gf mi. from the nearest point 
of Malta, is 9 mi. in length and 44 mi. in extreme breadth, and 
has an area of 26 sq.mi. Its chief town, Victoria, formerly called 
Rabat (1957) 6,350, stands near the middle of the island on one of 
a cluster of steep conical hills. The prehistoric temple "Gigantian 
is of the same type as Hagiar Kim in Malta but larger. Population 
(1957) 27.475. 
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GOZZI, CARLO, C ~ N T E  (1720-1806), Italian dramatist and 

a fanatical controversialist with a persecution mania, who spent 
his life in defending Italian culture against foreign influences, was 
born at Venice on Dec. 13, 1720. He joined the purist Accademia 
dei Granellescl~i and in a satirical almanac called La tartana degli 
influssi (1757) directed his wit against the theatrical innovations 
of Pietro Chiari and Carlo Goldoni. Between 1761 and 176j Gozzi 
produced ten grotesque Fiabe (L'anzore delle tre melarance-the 
basis for Prokofiev's T h e  Love  o j  Three Oranges, Turandot- the 
basis of Puccini's opera, and L'augellin belverde; modern ed. by E. 
Masi. 1885) or dramatizations of popular and oriental tales: with 
which he sought to revitalize the dying commedia dell'arte. His 
other works include the Marfisa bizzarra (1761-68; modern ed, by 
C. Ortis, 191r)-a verse satire on 18th-century Venice-and the 
Memorie inutili (1797 ; modern ed, by D. Bulferetti, 1928 ; Eng. 
trans., 189o), an autobiography in which he described, vividly and 
with humour, his military experiences in Dalmatia (I 741-44), his 
stormy relations with the actress Teodora Ricci and with Pier 
Antonio Gratarol, his rival in her affections, and his many literary 
polemics. 

Gozzi died at  Venice on April 4, 1806. His Opere were pub- 
lished in 8 vol. (1772-74) and in 14 vol. (1801-03). 

See T .  Mantovani, Carlo Gozzi (1926) ; G. Ziccardi, Forme di vita e 
d'arte nel Settecento, pp, 111-180 (1931). (D. &I. LVE,) 

GOZZI, GASPARO, CONTE (1713-1786), Italian poet and 
essayist, elder brother of Carlo Gozzi ( q . v . ) ,  was born at  Venice 
Dec. 4, I 713. He published (I 760-62) the Gazzetta Veneta (mod- 
ern ed. by B. Romani, 2 vol., 1943), a chronicle of Venetian life, 
and the Osservatore (modern ed. by E. Spagni, 1914)~ both writ- 
ten in a pure Italian style. His other works include satirical verse 
Sernzoni (1763), the Difesa di Dante (1758) against Saverio Bet- 
tinelli, which marks the beginning of the revival of interest in the 
Divina Commedia in Italy, and a program for educational reform. 
He died at  Padua, Dec. 27, I 786. His Opere were edited by A. Dal- 
mistro, 16 vol. (1818-20). 

See M .  A. Viglio, Gasparo Gozzi (1916) ; G. de BeauvillC, Gasparo 
Gozzi, journaliste vdnitien (1937). (D. M. WE.) 

GOZZOLI, BENOZZO (1420-1497)~ Italian painter, whose 
masterpiece is the fresco cycle in the chapel of the Palazzo Medici, 
Florence, was born in Florence in 1420. In 1444 he was engaged 
with Lorenzo and Vittorio Ghiberti on work on the third bronze 
door of the baptistry in Florence and in 1447 was active as an 
assistant of Fra Angelico in Rome, where his hand has been iden- 
tified in a number of Xngelico's frescoes in the chapel of Nicholas 
V in the Vatican. In  1447 he was engaged, as Angelico's principal 
assistant, on the fresco on the ceiling of the Cappella di S. Brizio 
in the cathedral a t  Orvieto, which 
he appears to ha\ e completed 
after Xngelico's return to Rome 
(1448149). In  the second half 
of 1449 he was employed a t  Mon- 
tefalco (near Foligno) . From 
Montefalco, Gozzoli moved to 
Viterbo, where after 1453 he 
painted nine frescoes of scenes 
from the life of St. Rose of 
Viterbo (destroyed). and then to 
Perugia in connection with an 
altarpiece for Collegio Gerolo- 
miniano (signed, dated 1456; Gal- 
leria Nazionale dell' Umbria, 
Perugia) . 

In 1458 he was in Rome, and 
thereafter returned to Florence. 

his most extensive commission, for a series of 25 frescoes of Old 
Testament scenes for the ~valls of the Camposanto at  Pisa. He is 
mentioned in Florence in 1497 and died at  Pistoia on Oct. 4 of 
that same year. An exceptionally prolific artist. Gozzoli made 
extensive use of studio assistants and his work as a whole has a 
rather empty facility. His work at  Orvieto is distinguished from 
Angelico's by its dry schematic forms. I n  the "Procession of the 
Magi" on the walls of the Palazzo Medici, on the other hand, he 
emerges as an artist of great decorative talent. with a pronounced 
gift for landscape and portraiture. The views.of the Val d'Arno 
which form the background of these frescoes and the portraits of 
the Medici included contributed to their enduring popularity. 

See R,  van Marle, The Development o f  the Italian Schools o f  Paint- 
ing, vol. xi (1929) ; B. Berenson, The Drawings o f  The Florentine 
Paznters, 2nd ed. (1938). (J. W. P.-H.) 

GRAAF, REGNIER DE (1641-1673), Dutch physician 
known for his studies on the pancreas and on the reproductive or- 
gans of mammals, was born July 30, 1641, at  Schoonhoven. He 
was educated at  Louvain, Utrecht. Leiden and Angers and for a 
short time practised medicine in Paris but returned to Delft in 
1667 and remained there until his death. Aug. 17, 1673. 

Graaf was the discoverer of the ovarian follicles, which are still 
known as Graafian follicles. His writings include Disputatio 
medica de natzcra et Z ~ S Z L  szlcci pancreafici (1663) ; Epistula de non- 
nullis circa partes genitales inventis novis (1668); Tractatus de 
virorum organis generationi inservientibus (1668) ; D e  mal ierum 
organis i n  ge~zeratione inservientibus (1672); and Part ium geni- 
fal ium defensio adversus J .  Swammerdam (1673). An edition of 
his complete works was published in 1677. 

GRAAFF REINET, a town in the Cape Province of the 
Union of South Africa 32' 15' S., 24' 32' E. Alt 2.463 ft .  Pop. 
(1951) 14,136 (1,902 white, 3<409 natives, 5,759 "coloured," 
46 Asiatics). I t  was founded by the Dutch in 1786, and named 
after the then governor of the Cape, C. J. van de Graaff, and his 
a ife .  The town was built near the Sunday river, from which water 
is led to irrigate the gardens, and across which a large dam has 
been constructed just above the town to create a reservoir, capa- 
ble of irrigating 17,ooo ac. of adjacent land. The average annual 
rainfall is about 17 in. The surrounding country is Karroo Veld, 
in the midst of which the tonn stands as an oasis. The district 
produces considerable quantities of mohair and merino wool. 

(R. U. S.; X.) 
GRABAU, AMADEUS WILLIAM (1870-1946), U S .  

paleontologist, mas born at  Cedarburg. &'is.. Jan. 9, 18 jo, educated 
at  hfassachusetts Institute of Technology (Sc.B., 1896) and Har- 
vard (Sc.D.. 1900). He served as assistant and instructor in pale- 
ontology at  Massachusetts institute, 1892-97, professor of geology 
at Rensselaer Polytechnic institute. Troy. N.Y., 1899-1901 and a t  
Columbia university as lecturer, adjunct professor and professor of 
paleontology 1901-19. In  1919 he became professor of paleon- 
tology at  the National university in Peking, China. and also chief 
paleontologist of the Chinese geological survey. He accompanied 
the third Asiatic expedition of the American Museum of Natural 
History as research associate in paleontology. 

The subjects of his special researches include Nor th  American 
Index  Fossils (with H .  W. Shimer, 1909-10): Palaeozoic Corals 
of China (1921); Ordovician Fossils of Nor th  China (1921); 
Stratigraphy of China, vol. I (1924-25) ; Silurian Fossils of Y u n -  
nun (1926): He died in Peking in March 1946. 

GRABBE, CHRISTIAN DIETRICH ( 1801-1836). Ger- 
man dramatist, was born at  Detmold on Dec. 11, 1801. H e  lived 
an extremely irregular life, and though both Tieck and Immer- 
mann tried to reform him, he died prematurely as a result of his 
excesses on Sept. 12, 1836. His tragic life provided the matter of 

Gozzoli's masterpiece, the fres- S E L F - P O R T R A I T  D E T A I L  F R O M  " P R O -  a play by E. Jbhst, ~ e r ~ i n s a m e  (1gr7) and a novel by P. Fried- 
coed chapel of the Palazzo Med- O F  T H E  BY B E N O Z Z O  rich (192 j). Many of Grabbe's dramas contain fine passages 

G O Z Z O L I .  I N  T H E  P A L A Z Z O  M E D I C I ,  
ici. dates from 1459/60 By 1463 and a wealth of original ideas; though they are little suited to 
he was at  work at  San Gimignano the requirements of the stage. The boldly conceived D o n  Jzran 
on a cycle of 17 scenes from the life of St. Augustine in the choir zlnd Faust (1829) and the historical dramas Friedrich Barbnrossa 
of S. Agostino (last scene signed and dated 1465) and in 1464 com- (1829). Heinriclz V I  (1830) and Napoleon oder die Hunder t  Tage 
pleted a fresco of St. Sebastian there. (1831), the last of which places the battle of Waterloo upon the 

Between 1469 and 1485 Gozzoli's attention was monopolized by stage, are his best works. 



GRABSKI-GRACCHUS 
GRABSKI, WLADY SLAW (1874-1938), Polish states- 

man who reorganized his country's monetary and financial system, 
was born at  Borow, near Lowicz, on July 7 ,  1874. He studied 
history in Paris and economics in Halle, Ger. A Socialist in his 
youth, he later joined the National Democratic party and was 
elected a member of three successive Russian dumas (1906-12). 
In  Jan. 1919 he was elected a member of the Polish constituent 
sejm, but soon left for Paris as third Polish delegate at  the peace 
conference. Returning to Warsan?, he became minister of finance 
in Dec. 1919. From June 23 to July 24, 1920, he was prime min- 
ister. In  this capacity he went to Spa. Belg., to ask the Allied 
supreme council for immediate aid to Poland in arms and muni- 
tions. He served again as minister of finance from Jan. to Sept. 
1923. On Dec. 19, 1923, he became prime minister again. To 
stop inflation he created, on Feb. 1, 1924, a new Polish currency, 
the zloty (exchanged a t  1,800.000 Polish marks for one zloty, the 
U.S. dollar being equivalent to 5.18 zlotys) ; and on April 28. 1924, 
he founded the Bank of Poland, whose capital was subscribed by 
the nation. In  the summer of 1925, however, he had to face a new 
crisis. Germany declared a "tariff war" on Poland, and the 
Deutsche Bank sold massive quantities of zlotys on the money 
markets of Berlin and Vienna. The new Polish currency declined 
in July, losing almost 50% of its gold value. Criticized in the 
sejnz, Grabski resigned on hTov. 14, 1925. After Pilsudski's COUP 
d ' t ta t  of May 1926, Grabski retired from active politics, becoming 
professor at  the Warsaw Agricultural high school. He published 
his own account of his greatest achievement. Dwa lata pracy u 
podstaw panstwowoici naszej ("TWO Years' Work at  the Founda- 
tion of Our State"), in 1927 and a summary of his democratic 
political philosophy, Idea Polski ("Poland's Mission"), in 1935. 
Grabski died in Warsaw on March 1, 1938. (K. SM.) 

GRACCHUS, in ancient Rome, the name of a plebeian family 
of the Sempronian gens. I t s  most distinguished representatives 
were the famous tribunes of the people, Tiberius and Gaius Sem- 
pronius Gracchus, mentioned below, usually called "the Gracchi." 

GRACCHUS, GAIUS SEMPRONIUS ( I  53-1 2 I B.c.), 
younger brother of Tiberius, was a man of greater abilities, bolder 
and more passionate, although possessed of considerable powers 
of self-control, and a vigorous and impressive orator. When 20 

years of age he was appointed one of the commissioners to carry 
out the distribution of land under the provisions of his brother's 
agrarian law. At the time of Tiberius's death, Gaius was serving 
under his brother-in-law Scipio in Spain, but probably returned 
to Rome in the following year (132). I n  131 he supported the 
bill of G. Papirius Carbo, the object of which was to make it 
legal for a tribune to offer himself as candidate for the office 
in two consecutive years, and thus to remove one of the chief 
obstacles that had hampered Tiberius. The bill was then rejected, 
but appears to have subsequently passed in a modified form, as 
Gaius himself was re-elected without any disturbance. Possibly, 
however, his re-election was illegal, and he had only succeeded 
where his brother had failed. For the next few years nothing is 
heard of Gaius. Public opinion pointed him out as the man to 
avenge his brother's death and carry out his plans, and the aristo- 
cratic party, warned by the example of Tiberius, were anxious to 
keep him away from Rome. I n  126 Gaius accompanied the consul 
L. Aurelius Orestes as quaestor to  Sardinia, then in a state of 
revolt. Here he made himself so popular that the senate in alarm 
prolonged the command of Orestes, in order that Gaius might 
be obliged to remain there in his capacity of quaestor. But he 
returned to Rome without the permission of the senate, and, 
when called to  account by the censors, defended himself so suc- 
cessfully that he was acquitted of having acted illegally. The dis- 
appointed aristocrats then brought him to trial on the charge of 
being implicated in  the revolt of Fregellae, and in other ways 
unsuccessfully endeavoured to undermine his influence. Gaius 
then decided to act;  against the wishes of his mother he became 
a candidate for the tribuneship, and was elected for the year 123. 

Legislative Work.-The following is a summary of his legis- 
lation, apart from special measures aimed a t  his brother's oppo- 
nents. H e  revived his brother's agrarian law, which, although it 
had not heen repealed, had fallen into abeyance, and stabilised 

the price of corn in Rome. H e  founded the first over-sea colony 
at  Iunonia, on the site of Carthage, with a citizen status. H e  also 
remodelled the voting system of the comitia centuriata in such 
a way as to  reduce the influence of the aristocrats. A further 
group of laws aimed a t  strengthening the hands of the equites, to  
whom he gave the right to farm the taxes of Asia, and at  the same 
time he provided that the members of the quaestiones perpetuae, 
which included the court that dealt with extortion in the provinces, 
should be drawn from the equites. These measures raised Gaius 
to the height of his popularity, and during the year of his first 
tribuneship he may be considered the absolute ruler of Rome. 
His legislation also involved him in an immense amount of admin- 
istrative work, a t  which according t o  Plutarch he was very suc- 
cessful. Store-houses were built for the state-controlled corn 
(Horrea Semproniana), roads built and improved in the country 
districts to facilitate transport, and so on. H e  was chosen tribune 
for the second time for the year 122. T o  this period is probably 
to be assigned his proposal that the franchise should be given 
to all the Latin communities, and that the status of the Latins 
should be conferred upon the Italian allies. This proposal would 
have saved the Social War, but of course lost him favour with 
his own supporters, and the senate put up Livius Drusus to out- 
bid him with proposals never meant to be carried out. On his 
return from superintending the organisation of his new colony 
he failed to  secure the tribunate again, and the new consul, L. 
Opimius, a t  once proposed the abandonment of Iunonia. A riot 
during the voting resulted in Gaius being proclaimed a public 
enemy-the consuls were given plenary powers, and Gaius, 
who escaped over the Tiber, was found dead next day. 

BIBLIOGRAPHY.-See Livy, Epit. 6 0 ;  Appian, Bell. Civ. i. 21; Plu- 
tarch, Gaius Gracchus; Orosius v. 12; Aulus Gellius x. 3, xi. 10. 
For an account of the two tribunes see Mommsen, Hist. o f  Rome (Eng. 
trans.), bk. iv., chs. 2 and 3 ;  C. Neumann, Geschichte Roms wahrend 
des Verfalles der Republik (1881) ; A. H. J. Greenidge, History of 
Rome (1904) ; E. Meyer, Untersuchungen zur Geschichte der Gracchen 
(1894 )  ; G. E. TJnderhjll, Plutarch's Lives of the Gracchi (1892) ; W .  
Warde Fowler in Englzsh Hzstorical Review (~gog) ,  pp. 209 and 417; 
Long, Decline o f  the Roman Republic, chs. 1-13, 17-19, containing a 
careful examination of the ancient authorities; T. Lau, Die Gracchen 
und ihre Zeit (1854). There is a monograph by C. W. Nitzsch, Die 
Gracchen und ihre nachsten Vorganger (1847). 

GRACCHUS, TIBERIUS SEMPRONIUS, consul in 238 
B.c., defeated the Ligurians, and, a t  the conclusion of the Car- 
thaginian mercenary war, was in  command of the fleet which took 
possession of Sardinia. 

GRACCHUS, TIBERIUS SEMPRONIUS, probably the 
son of the preceding. Consul in  215, during the-second Punic 
War, he defeated the Capuans, and in 214 beat Hanno near Bene- 
ventum with the help of slave volunteers, fighting under promise 
of freedom. I n  213 Gracchus was consul a second time and car- 
ried on the war in Lucania; in the following year, while advanc- 
ing on Capua, he was betrayed by a Lucanian and trapped and 
killed by Mago. 

GRACCHUS, TIBERIUS SEMPRONIUS (c. 2 1-1 51 
B.c.), father of the tribunes, and husband of Cornelia. Although 
an opponent of the two Scipios (Asiaticus and Africanus), as 
tribune in 185 he was a member of the commission sent to Mace- 
donia to investigate the complaints made by Eumenes 11. of 
Pergamum against Philip V. of Macedon. I n  181 he went as 
praetor to Hither Spain, where he was successful both as a soldier 
and administrator. Censor in 169, he was associated with the 
somewhat reactionary policy of his colleague Claudius Pulcher. 
They tried to  curb the growing power of the capitalists (the 
equites), and restricted the political influence of the freedmen 
by confining them to the city tribes. He visited Asia as an ambas- 
sador in 165 and 161, and was consul again in 163. 

GRACCHUS, TIBERIUS SEMPRONIUS (163-133 
B.c.), son of the preceding, whose agrarian reforms, together with 
the reforms of his younger brother Gaius Sempronius Gracchus 
(9.v. j  raised constitutional issues of great importance in the his- 
tory of the Roman republic (see ROME: Ancient History). He 
and his brother were brought up by their mother Cornelia, as- 
sisted by the rhetorician Diophanes of Mytilene and the Stoic 
Blossius of Cumae. He served under his brother-in-law, the 



GRACE 
younger Scipio Africanus, in Africa during the last Punic War 
(147). Quaestor in 137, he served in the Numantine Wars in 
Spain, and saved the army by concluding an agreement with the 
enemy. This agreement was repudiated by the senate. 

As tribune in 133, he was obsessed with the problem, which 
contemporary census figures reflect, of declining Roman man- 
power, from the particular point of view of recruitment for the 
legions. Much of Italy had been depopulated of Romans in the 
previous half-century through the absorption of independent small 
farms into the great ranches (latifundia, saltus), and Tiberius pro- 
posed to reclaim state land (ager publicus) occupied, often since 
several generations, by squatters (possessores; chiefly owners of 
the large estates), and to distribute it in small holdings, probably 
of 30 iugera (roughly 19 ac.) each; he aimed thus to improve and 
increase Roman stock by putting Romans back on the land. He 
hoped to soften opposition on the part of the possessores by allow- 
ing them to convert part of their existing holdings of ager publicus 
(500 to 1,000 iugera, according to the size of their families) into 
privately owned freehold. For the administration of the scheme 
a permanent board of three with, in all probability, a rotating 
chairmanship, was to be established. Romans alone were to be 
beneficiaries of the scheme, but as Latins and Italians were among 
the possessores, the scheme was bound to have repercussions on 
Roman relations with them. 

A tribune, M. Octavius, having vetoed the proposal when it 
came before the concilium plebis ("assembly of the people"), 
Tiberius, in an altogether unconstitutional fashion, secured his de- 
position by vote of the plebs, and the bill was passed. The three 
commissioners elected were himself, his brother and his father- 
in-law, Appius Claudius Pulcher. The difficulties in establishing 
title were far more difficult and the practical issues more compli- 
cated than Tiberius had foreseen. When the senate tried to 
sabotage the bill by voting the commissioners no money for its 
implementation. Tiberius proposed that the wealth recently be- 
queathed to Rome by Attalus I11 of Pergamum be applied to this 
purpose. He then offered himself as a candidate for re-election 
to the tribunate for 132. While re-election without interval in the 
case of the curule magistracies was forbidden by law, the position 
concerning the tribunate was uncertain. The presiding tribune 
was undecided. Rioting started, Tiberius being at a disadvantage 
because his supporters, chiefly men living outside Rome, were 
working in the harvest fields and were not available. The consul 
P. Mucius Scaevola refused to intervene, and P. Scipio Nasica 
Serapio (consul in 138) assumed the responsibility of leading out 
a party of senators. in conflict with whom Tiberius was killed. 
The consuls of the following year, acting as a tribunal, tried and 
executed many of his supporters. Wisely, however, the work of 
the commission (on which Tiberius' place was taken by P. Licinius 
Crassus) was allowed to continue. That it was active down to 
129, when Scipio Aemilianus secured a restriction of its powers. is 
evident from surviving boundary stones which record its adjudica- 
tions. The problem of the inadequacy of recruits for the Roman 
legions, which Gracchus' land bill could never have solved, was 
solved in the event partly by hfarius (q.v.) and partly by the en- 
franchisement of the Italians after the Social War of 90-89 B.C. 

BIBLIOGRAPHY.-A. H. J. Greenidge and A. M. Clay (comp.), Sources 
for Roman History, 133-70 B.C., 2nd ed. (1960); F. Munzer, "Ti. 
Sempronius Gracchus" (no. 54) in Pauly-Wissowa, Real-Encyclopadie 
der classischen Altertumswissenschaft ii A, 1409-1426 (1923) ; F. 
Taeger, Tiberius Gracchus (1928) ; J. Carcopino, Autour des Gracques 
(1928) ; H. Last in Cantbridge Ancient History ix ch. 1 and 2 (1932) ; 
E. Badian, Foreign Clientelae (1958), especially ch. 8 ;  H. H. Scullard, 
Fronz the Gracchi to Nero (1959). (J. P. 1'. D. B.) 

GRACE, EDWARD MILLS (1841-191 I ) ,  English crick- 
eter, was born a t  Downend. near Bristol on Sov.  28, 1841, and 
was an elder brother of IVilliam Gilbert Grace ( q . ~ . ) .  He played 
first at Lord's cricket ground, London. in July 1861, for South 
Wales against the Marylebone Cricket club. and by 1869 his repu- 
tation was established. H e  played 12 times for Gentlemen v. 
Players. 1863-69, and for the last time in 1886. In 1880 he and 
his brothers William Gilbert and George Frederick (1850-SO), 
played together for England against Australia. He died at Thorn- 
bury. May 20, 1911. 

GRACE, WILLIAM GILBERT (1848- I~IS) ,  greatest 
English cricketer of Victorian times, was born July 18, 1848, a t  
Downend. Gloucestershire, and died at  Eltham, London, Oct. 23, 
191.5. During his career he scored 54,896 runs (including 126 cen- 
turies) and took 2.876 wickets in first-class cricket, which he 
played from 1865 until 1908. H e  could still handle a bat much 
later: in his last match his not-out score was 69 for Eltham v. 
Grove Park on July 25, 1914, when he was 66. At 16 he went in 
first for Gentlemen v. Players at  Lord's cricket ground, London, 
and on his last appearance for the Gentlemen a t  the Oval cricket 
ground, London, in 1906, he made 74 on his j8th birthday. I n  84 
matches for Gentlemen v. Players he amassed 6,000 runs and took 
271 wickets. His prowess and achievement were comprehensive: 
in Aug. 1876 he scored, in consecutive innings, 344 out of 546 for 
Marylebone Cricket club v. Kent; I 77 out of 262 for Gloucester- 
shire v. Kottinghamshire; and a not-out score of 318 for Glouces- 
tershire v. ITorkshire at  Cheltenham. In 1880 he was on the team 
which played the first match against Australia in England. 

The legend of "W. G." presents him as shaggy and ponderous 
with a huge yellow cap atop a swarthy head and face; the earliest 
extant photographs show him bearded like the pard. But in his 
heyday he was an athletic figure, a swift runner and able to throw a 
ball roo yd. At 24 his weight was not more than 12 stone, 7 lb. 
(175 lb.). Grace evolved the first principles of modern batting, 
combining forward and back techniques; many of his perform- 
ances were achieved on rough and untrustworthy wickets, such as 
are unknown to modern players. His personality, his inexhaustible 
energy and gusto and his physical power of dominance made him 
a national figure. H e  was Johnsonian in that cricket was his life 
and dictionary, though in his spare time he practised medicine. 
"I puts the ball where I likes," said J. C. Shaw, famous and ac- 
curate bowler of the period, "but he ["W. G."] puts it  where he 
likes." 

BIBLIOGRAPHY.-A. A. Thomson, Great Cricketer (1957) ; Lord 
Hawke, Lord Harris and Sir Home Gordon (eds.), Menzoriul Biog- 
raphy of Dr. W. G. Grace (1919); B. Darwin, W. G. Grace (1934) ; 
C. Bax, W. G. Grace (1952). (K. Cs.) 

GRACE is a word with several meanings; all are related to 
the notion of favour. The English word is derived through the 
French and Latin (grcice and gratia) from the Greek charis, which 
has four principal meanings: ( I )  a pleasing quality, gracefulness; 
( 2 )  good-will, beneficence; (3)  gift, benefit; (4) gratitude. Of 
these four meanings, the second and third contain the theological 
sense accepted by all theistic religions. The same idea is contained 
in the Hebrew words in (favour, good-will) and lo? (loving-kind- 
ness, a benefit conferred gratuitously). 

History shows positively man's need for religion. Religion is 
the submissive acknowledgment of man's complete dependence 
on a power exterior and superior to human nature. If this power 
is recognized as a person, the generic notion of grace must be  
accepted as an inseparable factor of human existence; for then 
the life of man is a series of objective benefits, which depend ulti- 
mately on the beneficent will of a personal and supramundane 
power. Granted this basic notion of grace common to all theistic 
religions, one can see that all further particularizations of the 
concept of grace u d l  depend on one's understanding of a personal 
God, the nature of man and the nature of the relations between 
man and God. The major developments of grace have occurred 
in Christian thought. Since this article is limited in length, only 
a brief analytic statement of the views of the chief adherents of 
Christianity is possible. 

The Roman Catholic view on grace is distinguished from others 
mainlv bv its affirmation of a su~ernatural  order. The word - ,  
"supernatural," as applied to grace, is a relative term, and denotes 
a benefit, conferred by God alone gratuitously, which elevates its 
recipient to a perfection to which he has no right or title whatso- 
ever. I t  is natural for God to have complete happiness in the 
intuitive knowledge and love of His infinite perfection; but an 
intuitive knowledge of divine perfection is not in any way due to 
any finite nature. The fundamental Roman Catholic doctrine on 
grace is that God has destined men to a supernatural share in His 
divine life, and actually confers upon them supernatural gifts, 
intrinsically proportioned to the direct vision of His essence, even 



as the seed is proportioned to the full flower. 
God intended that the supernatural gift of divine life, originally 

conferred on Adam, should be transmitted to the newly created 
soul of each individual. I t  was to have been a supernatural prop- 
erty of human nature, even as sense faculties are natural proper- 
ties. The gift on God's part was absolute; the transmission was 
conditioned solely on Adam's not sinning. But Adam sinned and 
in his sin all men shared, not by wilful co-operation, but by physi- 
cal incorporation in him as the head of the human race. By his 
sin, Adam lost for himself and for all men his share in divine life 
and the attendant, subordinate, preternatural gifts of immortality 
and immunity from suffering and from internal conflict (con- 
cupiscence). In  the Roman Catholic view, the transmission of 
hereditary guilt is possible only in the hypothesis of supernatural 
gifts, whose loss has left human nature essentially unchanged. 

God could have left men in original sin; He could have condoned 
i t ;  but to show forth equally His mercy and justice, H e  freely 
determined that man's supernatural life should be won back 
through the meritorious and redemptive death of the second Adam, 
the incarnate Son of God. The positive will of God as to the 
application of Christ's merits has been revealed in the New Tes- 
tament. Infants receive justification in baptism without any per- 
sonal co-operation; adults. however, can be justified only by the 
free consent of their wills co-operating with actual (i.e., transitory) 
supernatural graces. These free acts must include the intellectual 
assent of faith to revealed truth because of the authority of God, 
and, in the case of those who have sinned seriously, an act of 
penance; i.e., a sincere detestation of sin with a firm purpose of 
amendment. 

These acts constitute a positive, supernatural and internal prepa- 
ration for the permanent gift of justification, infused into the 
soul by God alone either in actual baptism, or in the baptism of 
desire which is contained implicitly in any supernatural act of per- 
fect love of God. 

Justification is the complete remission of all serious sin and a 
complete internal renovation; it includes sanctifying grace, the 
infused virtues of faith. hope and charity and the indwelling of the 
Holy Spirit. By justification, man is elevated supernaturally to 
the very life of God; he is made an adopted son of God entitled 
to see Him face to face after death, and is capable of performing 
free acts which merit before God an increase of justification itself 
and a correspondingly greater clarity in the future vision of the 
divine essence. By every serious sin, this supernatural life is lost, 
but may be regained through the sacrament of penance received 
with proper dispositions. In justification, the lesser effects of origi- 
nal sin, especially concupiscence, are not removed, although their 
power as stimuli of sin is tempered by internal transitory and su- 
'pernatural graces of intellect and will. 

I n  the Roman Catholic system of grace and salvation, the whole 
initiative lies nl th  God. No grace, no free acceptance of grace are 
possible except by the efficacy of God's eternal decree. KO man is 
ever saved unless he has been elected and predestined by God. 
Nevertheless, neither God's eternal decrees nor His internal graces 
impede the exercise of man's liberty, which is equally necessary for 
the salvation of adults. The sacraments, which are the divinely 
chosen channels of grace, cannot exercise their effect in adults, un- 
less they are freely received with proper dispositions. Christ died 
that all men should possess supernatural life; therefore all men re- 
ceive from God sufficient grace for salvation. There is no ante- 
cedent positive reprobation of any man on the part of God. Dam- 
nation is due to the free rejection of sufficient grace on the part of 
man. However. the distribution of grace is unequal. This inequal- 
ity is due, not to any merits or demerits of men, but to the good 
pleasure of God. Therefore all adults who are saved receive super- 
natural helps decreed by God from eternity with the foreknowledge 
that they would be accepted freely and that perseverance in justi- 
fication would last until death. The Catholic view is objective and 
ontological rather than subjective and psychological. I ts  validity 
depends, not on human experience, but on the question whether it 
is the revealed truth of God. 

The doctrine of the early Protestant reformation (Lutheran, 
Calvinist and Anglican) is based on a denial of the supernatural or- 

der. The original justice of Adam, his immortality and freedom 
from concupiscence are conceived as natural. By original sin, 
which consists essentially in concupiscence, human nature is no 
longer integral, but totally corrupt; the human will has no freedom 
to do good rather than evil; all human actions are sinful. The sole 
remedy for original sin is the expiatory death of Christ. But the 
merits of Christ are not applied to sinful men in the form of inter- 
nal sanctification and a total destruction of sin. Men are justified 
externally by fiducial faith; i.e., a subjective conviction that their 
sins are covered by the merits of Christ and are no longer imputed 
by God, even though the soul remains internally corrupt. Justifi- 
cation is merely an external declaration of God and not an internal 
renovation of man. Calvinism particularly insisted that men are 
saved or lost, not by their free ~vills, but solely by the antecedent 
predestination or reprobation of God. 

In later Protestantism, the harsh views of the early Reformers, 
founded on private interpretation of Scripture and St. Augustine, 
were greatly modified by the Arminian controversy, the rise of 
Deism and the influence of Rationalism. The Arminian insistence 
on human liberty, the Deistic denial of divine providence and the 
Rationalistic rejection of scriptural inspiration, original sin, 
Christ's divinity and the sacramental system brought large sections 
of Protestantism to a view on grace not far removed from Pelagian- 
ism, namely, to a belief in the unaided power of human nature to 
attain complete perfection and ultimate happiness. The influence 
of World Wars I and I1 (1914 and 1939) with the intervening 
spiritual unrest of two decades dealt a severe blow to the gospel of 
indefinite human progress without divine aid and caused a more 
serious investigation into the entire question of religion and of 
man's absolute need for divine help, not merely for the spiritual 
welfare of the individual, but also for his temporal prosperity as a 
member of national and international society. Among English 
speaking theologians of the 20th century, Reinhold Niebuhr's 
works manifested a trend in Protestantism away from the Pelagian 
naturalism of the preceding century. This tendency is a praise- 
worthy attempt to sift and synthesize basic elements of traditional 
Christian thought on grace into a new system, which may exercise 
a more profound and practical influence on men's lives. 

B I B L I O G R A P H Y . - ~ ~ ~ C ~ ~ ~  Taylor, Forgiveness and Reconciliation 
(1941) ; Reinhold Niebuhr, T h e  Future and Destiny o f  Man,  z vol. 
(1941) ; Emil Brunner, T h e  Philosophy o f  Religion, Eng. trans. (1947) ; 
E. 1. LVatkin, God and the Supernatural (1936) ; Nigel T. Abercyombie, 
The.Origins of Jansenism (1936) ; Karl Barth, Epistle to  the Romans,  
Eng. trans. (1933) ; Dom C. Marmion, Christ the Life o f  the Soul 
(1925) ; Pohle-Preuss, Grace, Actual and Habitual (1924) ; "Grace," 
"Faith," and "Justification" in Dictionary of the Bible; "Grace," 
"Faith," "Justification" and "Council of Trent" in Catholic Encyclo- 
pedia; Hodge, Sys te~~ta t i c  Theology (1873) .  For classic treatises see 
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Arminius, Suarez, St. Robert Bellarmine, Jansen and John Wesley. 

( P  J .  D.) 
GRACES, Greek goddesses of fertility. The name (cf. Venus) 

refers to the '.pleasing" or "charming" appearance of a fertile 
field or garden. (Gr. Charites, Lat. Gratiae.) Their number 
varies; sometimes only one Charis is mentioned, but usually they 
are three : Aglaia (brightness), Euphrosyne (joyfulness) and 
Thalia (bloom). They are daughters of Zeus and Hera (or Eury- 
nome, daughter of Oceanus), or of Helios and Aegle, a daughter 
of Zeus. At Sparta there were two Graces, Kleta and Phaenna; a t  
Athens two, Auxo and Hegemone, associated with the goddess 
Aglauros in the oath taken by youths belonging to the military 
college of the ephebi. Frequently the Graces are taken as god- 
desses of charm or beauty in general and hence are associated with 
Aphrodite. Peitho, Hermes; the union of Hephaestus with Charis 
in the Iliad is probably a mere allegory (Craftsmanship weds 
Beauty). In works of art they were represented in early times 
draped, late; as nude female figures. 

GRACIAN Y MORALES, BALTASAR (1601-1658), 
the most important 17th-century Spanish prose writer after Que- 
vedo ( q . ~ . ) ,  was baptized at  Belmonte near Calayatud, Jan. 8, 
1601, studied a t  Calatayud and Saragossa, became a Jesuit (1619) 
and later rector of the Jesuit college of Tarragona. His educa- 
tional and literary theories, enunciated respectively in El  discreto 
(1646; Eng. trans. The Compleat Gentleman, 2nd ed., 1730) and 



GRACKLE-GRADUATION AND CALIBRATION 
in his rhetorical treatise on the "conceited" style, Agudeza y arte LOW PRESSURE HIGH PRESSURE 

de ingenio (definitive version, 1648), are exemplified in his master- 
piece. the great philosophical novel El  Criticdn (1651-53-57; 
monumental ed. by &I. Romera-Navarro. 3 vol., 1938-40; Eng. 
trans. The Critick, 1681), published pseudonymously in defiance VELOCITY VELOCITY 

of his superiors, whose disciplinary action precipitated his unsuc- 
cessful petition for release from the society. He died at Tarazona. 
Dec. 6. 1658. There are numerous modern editions and studies 
of his major works. which also include El  hkroe (1637; Eng, trans. 

P The Hero, 1726) and El OrCic1110 manz~al (1647; Eng. trans. Tlze 
V) 

o_ 2 
Oracle, 1953) ; his influence on Schopenhauer was notable. VI 

BIBLIOGRAPHY.-A. Coster, Baltasar Gracicin (1913); A. F. G. Bell, 
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Baltasar Gracidn (1921) ; Obras conzpletas, ed. by Correa Calder6n 1 
(1944). (F. S. R.) HIGH PRESSURE LOW PRESSURE 

GRACKLE, a name given to various birds of the family 
Sturnidae in the old world and of the Icteridae in the new world. 

F IG ,  , AND P,-THE BALANCE OF FORCES FOR IN THE 
The former include the hill mynas of India and southeastern Asia, ,,,, ,, cLo,KwlsE AND ,, 
especially Elllubes religiosa, which is about 10 in. long and has C O U N T E R C L O C K W I ~ E  ROTATION OF THE AIR 

black iridescent ~ l u m a g e ,  a white patch on the wing and yello\v 
wattles behind thb eyes- The bill isbrange and the legs are yello~v. 
I t  feeds on fruit and can be taught to talk. 

The American grackles include 12 species classified in 8 genera 
restricted to or best represented in the tropics. Most have uni- 
form glossy black plumage, but the females of Quiscalzls, Ho- 
loqzliscalus and Cassidix are dingy gray or brownish, and certain 
tropical species are in part bright yellow or scarlet. Their habits 
vary, but most grackles are omnivorous and when in abundance 
may damage crops locally. They also destroy the eggs and young 
of other birds. and the rice 
grackle (Scaphidura oryzi.~"orn) 
of Central and South America 
customarily lay their eggs in the 
nests of other birds. Best known 
is the common grackle (Qcriscallrs 
qzcisczlla) that occurs in most of 
eastern North America. I t  is a 
beautiful bird, purplish or bronzy 
black in colour mith a long. grad- - - 
uated tail, and groTvs to a length BY C O L R T E S Y  O F  T H E  C H I C A G O  N A T U R A L  HIS 

T O R Y  I I U S E U M  

of about l2 in' The boat-tai1ed AMERICAN BRONZEDGRACKLE. FOUND 
grackle (Cassidix ?nexicnnus), THROUGHOUT NEW ENGLAND AND 

which rancres from Delaware and THE MISSISSIPPI VALLEY 

Coriolis force and the sum of pressure gradient and centrifugal 
forces. Then, the wind speed is larger than geostrophic. Since 
the centrifugal force depends on the square of the wind speed. 
and the Coriolis force only on its first power, gradient equilibrium 
in the anticyclonic case is impossible for fast winds; hence anti- 
cyclones (high pressure centres) cannot become intense. 

Figure 2 illustrates the case in which the pressure gradient 
force exceeds the Coriolis force so that the flow is curved in a 
counterclockwise sense (cyclonically). Here. the pressure gradient 
force balances the sum of Coriolis and centrifugal forces. Under 
these conditions, the wind is less than geostrophic; however, the 
speed of the wind is not limited, so that the strength of counter- 
clockwise storms (cyclones) may be very large. 

I n  the southern hemisphere, where the Coriolis force acts to 
the left of the wind, the term cyclonic refers to  clockwise flow 
and anticyclonic to counterclockwise flow. The discussion of 
gradient wind above can be applied to the southern hemisphere, 
provided that the terms "cyclonic" and "anticyclonic" are used 
in this sense throughout. However, clockwise must be replaced by 
counterclockwise, and vice versa. (H. A. A. P.) 

GRADO, an island of the province of Gorizia, It . ,  4 mi. from 
Belvedere. Pop. (1951)  8,7.7,.3. The inhabitants of Aquileia took - - -  

the Gulf t o a s t  to Colombia, is shelter there in 452 and 568-ind the patriarchate of G k d o  began 
much larger (16 in ) and has a more expansive, keellike tail I t  is in j 57-569 and continued till I q j I  when it passed to Venice. The 
known locally as the crow blackbird. or jackda~v. the latter in ref- cathedral was rebuilt in 571-586. 
erence to its imagined similarity to the common jackdan (Corvfis GRADUATE, in G~~~~ ~ ~ i t ~ i ~ ,  a verb now used only in the 
~nonedzrla) of Europe. (E R. B E )  academic sense intransitively, i e., "to take or proceed to a uni- 

GRADIENT WIND, a generalization of the geostrophic 117ind versity degree." and figuratively of acquiring knowledge of or pro- 
(9.v.) for flou along curved trajectories. Friction is disregarded. ficiency in anything, The original transitive sense of "to confer or 
and the wind is assumed to be parallel to the isobars (lines of con- admit to a degree" is still preserved in the U.S. nhere the 
stant pressure). The gradient wind gives a better representation \vord is not strictly confined to university degrees, but is used 
of the true wind than the geostrophic, particularly when the nind also of those successfully completing a course of study at  any 
speed and trajectory curvature are large, as in the case of hurri- educational establishment. As a substantive, a "graduate" (Med. 
canes. and fast jet streams between 2j.000-jo.000 f t .  elevation. Lat. graduatrls) is one \\7ho has taken a degree in a university. 

IVhereas the geostrophic wind needs for its computation only the Those \\ho have matriculated at  a university but not yet taken 
pressure distribution along a constant level surface or the slope a degree are knoTvn as undergraduates. The qord  student. used 
distribution of a constant pressure surface, the gradient nind of undergraduates in the U.S. and, in Scottish universities, is not 
needs in addition the knoaledge of trajectory curvature. In gen- applied generally to those of the English and Irish universities 
era1 this is not knovn; however in cases in ~ h l c h  the mind speed ~t Oxford the only students are the ''senior students" (fello\vs) 
is much greater than the speed of the flow patterns (a condition and "junior students" (undergraduates on the foundation or schol- 
generally satisfied when the gradient wind is most useful), the ars) christ church ~h~ verb "to graduate" is also used of di- 
curvature of the stream lines is a good approximation to the tra- viding anything into degrees or parts in accordance a given 
jectory curvature. Further, streamline curvature above the fric- scale, For scientific applications, see GRADCATION AND CALIBRA- 
tion layer is well represented by curvature of isobars or contour TIOX, ~t may also mean "to arrange in gradations" or '.to adjust 
lines of isobaric surfaces (see EKMAN SPIRAL). The figure il- or apportion according to a given scale." Thus a graduated in- 
lustrates the theory of gradient wind. Conditions in the northern come tax refers to the system by which the perceniage paid de- 
hemisphere, i.e., \\here the Coriolis force acts to the right of the pends on the income level. 
mind, are assumed (see MOTION, PRINCIPLES 4 N D  L A ~ S  OF). GRADUATION AND CALIBRATION. Graduation is 
When the Coriolis force exceeds the pressure gradient force (fig the process of dividing an interval into a number of smaller ones. 
I )  the air is cont~nually deflected to the right, leading to anti- Usually these divisions are of equal magnitude but occasionally 
cyclonic (clockwise in the northern hemisphere) curvature of they are related to each other according to some mathematical 
flow. This situation can be represented by a balance b e t ~ e e n  the formula, as is the case for the distances between graduating marks 



GRADUATION AND CALIBRATION 
on the dial of an alternating-current electric meter. 

The word "graduation" is derived from the Latin gradus, "step," 
implying that graduation is performed by "stepping off" equal in- 
tervals in the larger interval to be divided. 

Calibration is the process of comparing an article with a stand- 
ard to determine the extent to which it  meets specified require- 
ments. The term is most frequently applied to the testing of 
measuring devices; e.g., electric meters, surveying tapes, speed- 
ometers, thermometers, etc. I t  applies equally well to the testing 
of precise machine articles, e.g., bearings, shafts, screw threads, 
etc., which must fit to close tolerances. 

The word "calibration" is derived through the French calibre 
and Italian calibro from the Arabic qcilib, a "form" or "mold." in 
connection with gunnery terms introduced at  the beginning of 
modern times. Thus the meaning is clear since the mold for the 
bullets had to conform to the bore or calibre of the gun. 

The term is also used by some instrument manufacturers to 
describe the process of adjusting an instrument and its scale read- 
ing a t  the time of manufacture so that the indications of the in- 
strument will be correct. They prefer the term "standardization" 
for subsequent processes of determining residual errors or errors 
which develop after the original adjustment. Graduation usually 
means the placing of the original marks on a scale or dial; and 
calibration, the determination of the correctness with which they 
were placed. 

Development of modern technology owes much to the art of 
precise graduation for without it parts would not work properly 
when fitted together. Prior to the 18th century all graduation was 
performed strictly as handwork. During the 18th century a num- 
ber of dividing engines were developed. Henry Hindley, about 
1739, constructed an engine for accurately cutting the teeth in 
clock gears. Jesse Ramsden, in 1766, constructed an engine to 
divide circles for surveying and navigating instruments. 

Graduating engines attained a high state of development during 
the 19th century. Machines were developed for ruling optical dif- 
fraction gratings with as many as 30,000 equally-spaced lines per 
inch (see SPECTROSCOPY : Gratilzg Spectrographs). Toward the 
end of the century most ~vell-equipped instrument shops ca- 
pable of performing both linear and circular graduation with high 
accuracy since the facilities required for precise machining, gear 
cutting, etc., and precise graduation are similar. 

Most precise graduation is accomplished by special engines de- 
signed for this purpose, Modern graduating engines are commer- 
cially available with guaranteed accuracies of 1 sec. of arc for 
circular graduation (better than 1 part per 1.000,000) and of 
.0001 in. for linear graduations. Special ruling engines for optical 
gratings have been developed in nhich the position of the ruling 
tool is electronically controlled and guided by means of photocells 
which are actuated by interference fringes, thus governing its 
position to within a fraction of the wave length of light. 

Process of Graduation.-Original graduation can be performed 
in two ways. One involves bisecting the interval to be graduated 
with a beam compass, or similar instrument, and successively bi- 
secting the intervals obtained until the desired fineness of division 
is attained. The other involves the use of a trial subinterval and 
stepping off intervals of the larger interval with a pair of dividers 
or a similar device. This process can be repeated until the desired 
accuracy of the diviiions is attained. The former process can be 
employed if the total number of divisions desired is a power of 2 ; 
if not, the second process must be employed. Both may be used 
if the number of divisions is a multiple of a power of 2 and other 
numbers. 

The accuracy with which graduation can be performed is limited 
only by the care and patience of the graduator. After a gradua- 
tion has been performed the subdivisions may be compared with 
each other and the errors of each subdivision assessed. A new 
graduation can then be made by copying the original with correc- 
tions for its known errors and the process repeated until the de- 
sired accuracy is achieved. 

The precise commercial graduating engines incorporate auto- 
matic correcting mechanisms. AIthough the gears, racks and 
screws which position the graving tool in each engine are fash- 

ioned with great care, some residual errors remain. A system of 
levers operated by a correcting cam adjusts the position of the 
graving tool to correct for the errors of each engine. Another 
device which is used in graduating and ruling engines to improve 
accuracy is the employment of multiple lead screws and multiple 
ways so that irregularities in any single part will be averaged out. 
By means of these devices and by allowing for measured errors in 
earlier graduations, successive graduations can be carried out to 
any refinement desired. 

Calibration.-The concept of calibration involves measure- 
ment. In its broadest sense it includes comparison with a stand- 
ard which may result in acceptance or rejection of the article 
because it does not conform closely enough to the specifications 
set forth for it, issuance of a certificate or construction of a 
table or chart for it stating the extent to which it departs from 
the standard or adjustment of the article so that it conforms 
with the standard to within allotvable errors. Underlying this 
must be a sound science of measurement and a statistical theory 
of errors. 

Impor tance  of Calibration.- The high technological devel- 
opment of modern life has resulted in increased importance for 
the process of calibration. I n  earlier times only the weights and 
measures used in commerce were subjected to any verification, 
and often even this was not done well or a t  all. Most manufac- 
tured articles consisted of parts that were individually made ac- 
cording to the pattern of the particular artisan. Parts of an 
article made by one person were not required to fit with parts 
made by another. With the development of quantity production, 
ho~vever, this procedure had to change. Large plants began to 
manufacture goods for commerce, and different parts of various 
articles were made by different individuals. After manufacture 
these parts were required to fit together, and this was possible 
only if they had been made to specified dimensions. Therefore, 
gauges had to be distributed in the various departments of each 
manufacturing plant to serve as standards by which the dimen- 
sions of each part were fixed. As these gauges were used con- 
tinually they would change and therefore they required calibra- 
tion by comparison with master gauges. 

At the present stage of technological development various com- 
ponent parts are not made in the same plant or even under the 
same proprietorship, but are purchased as finished parts from 
another manufacturer. Often the end use of a part is not known 
to its manufacturer; sometimes the manufacturers are in differ- 
ent countries. Such a system is workable only because the indi- 
vidual manufacturers produce their goods in accord with accepted 
standards of measurement. 

Calibration of measuring devices is also important in the ex- 
change of scientific information between various laboratories, 
both intranationally and internationally. The information of 
modern physical science is highly quantitative and is usually 
expressed to high precision in terms of the relationship of units 
of one quantity to units of another. In  order that one scientist 
be able to eollate his work with another it is necessary that there 
be agreement between them on the sizes of units and that the 
measuring devices which each uses be calibrated by comparison 
with agreed upon standards. 

I n t e r n a t i o n a l  Standards.-The first great step toward reali- 
zation of an international system of standards was taken by 17 
nations  hen they signed a treaty on May 20, 1875, to establish 
an organization to improve and maintain the metric system of 
units. The metric system was brought into being by the French 
national assembly through decisions made between 1791 and 
1795. Its use in commercial transactions was made compulsory 
in that country on July 4, 1837, and by many other nations sub- 
sequently, and its commercial use was made permissive in the 
United States and the British empire. I t  is based on the metre 
as a unit of length and the kilogram as a unit of mass. 

In order to carry out its mission, the organization set up by 
the treaty of 1875 had a number of prototype standards fabri- 
cated and distributed among the participating nations. They 
were standards of length, consisting of bars of platinum-iridium 
on which were engraved two parallel lines 1 m. apart;  and stand- 
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ards of mass, consisting of platinum-iridium cylinders weighing 
1 kg. each. 

One of the prototype metre bars and one of the prototype mass 
standards were selected as the international standards and placed 
in the International Bureau of Weights and Measures at  Skvres, 
a suburb of Paris. The various national standards are frequently 
sent to the international bureau for comparison with the inter- 
national standards to determine how much change, if any, has 
occurred in them. 

The standards of length and mass, together with a standard of 
time fixed by the motion of the earth, and a standard of temper- 
ature, fixed by the temperature a t  which water is in equilibrium 
with its vapor and ice, serve to fix the sizes of all other units of 
measurement in accordance with certain agreed upon definitions. 
The major standardizing laboratories of the world construct 
standards for other units such as the volt, the unit of electro- 
motive force, and the ohm, the unit of electrical resistance. The 
standards so constructed are intercompared and a "best" value 
for each national standard is adopted by international agreement. 

Because of this system the metric standards of all nations are 
kept on a uniform basis. Instruments calibrated in terms of the 
standards of one nation agree with those calibrated in standards 
of another to within the error of observation. 

Prior to an international agreement in 1959 some differences 
existed betmeen certain units used by the English-speaking coun- 
tries. For example, one U.S. yard was approximately equal to 
0.9144018 m. by its definition and the British yard was equal to 
0.9143986 m. as given by comparison with the British standard 
yard. The U.S. and British pounds mere 0.4335924277 kg. and 
0.453592338 kg., respectively. Although these differences are 
trivial for most purposes, they become bothersome in precise 
calibration work. For this reason the directors of the national 
standardizing laboratories of the English-speaking countries agreed 
to adopt an international yard (0.9144 m., exactly) and an inter- 
national pound (0.54359237 kg., exactly) and to use these equiv- 
alents in all calibrations from 1959 on unless otherwise required. 
This makes the international inch equal to 2.54 cm., exactly. 
However. for most international comparisons the metric system 
is used and scientific results are usualIy stated in metric units. 
Electric units are based on the metric system. 

Accuracy of Calibration.- In order that required accuracy 
be achieved in the calibration of a device it is necessary that the 
accuracy of the standard with which it is compared be consider- 
ably greater, since some uncertainty is bound to be attached to 
any intercomparison. Suppose that some instrument. which we 
will designate as A, is compared with another, which we mill 
designate as B. We will designate the uncertainty in the value 
given by A as the result of this intercomparison by eaB. B. in 
turn, mas previously compared with another, C, and the uncer- 
tainty involved is E B C  Then the best estimate of the uncertainty 
in A as compared ~ i t h  C is d e Z g B  + eZBC. If there is a long 
chain of such intercomparisons by which the value of A is related 
to the basic standard then considerable uncertainty is involved 
in the calibrated value of A, since the uncertainties of all the 
calibrations must be added together in quadrature to give the 
uncertainty of A. For example, the uncertainty in the length of a 
50-m. surveying tape expressed in terms of the international pro- 
totype metre is bound to be considerably greater than the uncer- 
tainty in a national prototype metre; and a 1-lb. weight certified 
by a local sealer of xeights and measures is subject to consider- 
ably more uncertainty than a national prototype kilogram. 

To assure adequate precision of intercomparison a very high 
standard of accuracy is maintained in national standardizing labo- 
ratories. High-quality metre bars can be compared with each 
other with a probable error of 3 parts in loe. (The meaning of 
this is that in a large number of repeated intercomparisons 50% 
of the results will agree to within this range.) Masses of 1 kg. 
may be intercompared 1i7ith a probable error of 4 parts in lo9. 
Frequency and time standards may be compared with probable 
errors of a few parts in 10l0, using atomic standards of frequency 
introduced in the later 1950s. although these comparisons may 
not be referred to the defined standard of time-the tropical year 

1900 at  12 hr. E.T. (see TIME MEASUREMENT: Uniform Time)- 
with equal accuracy. Some of the electric standards may be 
intercompared with probable errors smaller than 1 part in lo6, 
although standards for the defined units themselves are not real- 
ized with this accuracy. Lower accuracies are associated with the 
best practice in calibrating standards for some other quantities. 

Where the magnitude of the quantities being measured differs 
appreciably from the defined standard, lower accuracies result. 
Thus 50-m. base-line tapes are calibrated with probable errors 
of 2 or 3 parts in 10' and end gauges of 1 in. with probable errors 
of 1 part in lo6, at best. 

Another illustration of the importance of accuracy in calibra- 
tion of measuring devices is afforded by the application of quality 
control. Suppose a commodity such as sheet metal is required to 
be produced having a certain thickness with a tolerance of plus 
or minus 0.003 in. If the gauge used to test specimens of the 
material has an uncertainty in its calibration of plus or minus 
0.001 in., any specimen which gauges more than 0.002 in. from 
the specification must be rejected because the gauge error plus 
the measured departure from specifications may add to more 
than 0.003 in. Obviously, many satisfactory specimens will be 
unnecessarily rejected if the unknown gauge error and the meas- 
ured departure are opposite in sign. If the uncertainty of the 
gauge calibration is as small as 0.0001 in. the number of speci- 
mens unnecessarily rejected will be greatly reduced. 

L a b o r a t o r y  Calibration.-Many laboratory instruments are, 
by nature, so variable in performance that frequent calibrations 
are required. This is also true for relatively stable equipment 
when results of the highest accuracy are required. Under such 
conditions calibrations of the instrument are conducted before 
and after each measurement, or as often as circumstances require. 
This calibration is performed by making measurements with the 
instrument on a standard sample similar to the unknown to be 
measured. 

A few illustrations: In  determining the composition of a gas of 
unknonn composition with a mass spectrometer, a gas of similar 
but known composition is often tested by the spectrometer be- 
fore and after the unknown. If a certain component of the known 
gas is found to be 1% loner in abundance than it  is known to be, 
then the same component in the unknown gas will be estimated 
to be 1% higher then it was measured to be. Similarly when 
a chronometer is used in timing astronomical events such as 
eclipses, the chronometer is checked with radio time signals im- 
mediately before and after the event is observed. The checking 
of the chronometer constitutes a calibration of that instrument 
and a more correct timing of the event is obtained through the 
use of radio time signals as a standard than if complete reliance 
had been placed on the chronometer alone. 

See also WEIGHTS AND MEASURES; METROLOGY. 

B 1 ~ ~ 1 o c ~ a ~ x ~ . - G 1 ~ a d u a t i o n :  B. L. Page, "The Graduation of Pre- 
cise Circles," Surveying and illappi~zg, 13:149-161 (1953) ; I.  Pope, 
"Techniques for Ruling and Etching Precise Scales in Glass and Their 
Reproduction by Photo-Etching," U.S. National Bureau of Standards 
Circular 565; E. Leibhardt, "A Dividing Gear for a Ruling Engine," 
J. Opt.  Soc. Amer., 40.623-624 (Sept. 1950) ; J.  Strong, "Yew Johns 
Hopkins Ruling Engine," ibid., 41:3-15 (Jan. 1951) ; G. R. Harrison 
and J. E. Archer, "Interierometric Calibration of Precision Screws and 
Control of Ruling Engines," ibid.. 41:495-303 (Aug. 1951) ; E. Leib- 
hardt, "Improved Method for Lapping a Dividing Gear for a Ruling 
Engine," ibid., 42:447-460 (July 1952) ; A. G. Ingalls, "Ruling En- 
gines," Scientific Anzerican, vol. 186, no. 6, pp. 45-54, 90-96 (June 
1952). 
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(A. G. McN.) 

GRADUS (GRADUS AD PARNASSUM, "a step to Parnassus"), 
a Latin (or Greek) dictionary, in which the quantities of the 
vowels of the words are marked. Synonyms. epithets and poetical 
expressions and extracts are also included under the more im- 
portant headings. the whole being intended as an aid for students 
in Greek and Latin verse composition. The first Latin gradus 



GRADY-GRAECO-PERSIAN WARS 
was compiled in 1702 by the Jesuit Paul Aler (1656-1727). a 
famous schoolmaster. There is a Latin gradus by C. D. Yonge 
(1850) ; English-Latin by A. C. Ainger and H. G. Wintle (1890) ; 
Greek by J. Brasse (1828) and E. Maltby (1815), bishop of 
Durham. 

GRADY, HENRY WOODFIN (1850-l889), U S .  jour- 
nalist and orator, was born in Athens, Ga.. May 24, 1850. He 
graduated from the University of Georgia in 1868 and took post- 
graduate work at  the University of Virginia. A letter to the 
Atlanta Con.rtitution, written while he was a student, evidenced 
his journalistic talents and led him into journalism. He became 
the editor of several small newspapers and then Georgia repre- 
sentative of the New York Herald before buying a quarter inter- 
est in the Atlanta Constitution in 1880. H e  was editor of that 
paper until his death. A capable journalist, he was also a tal- 
ented orator. During the late 1880s he made a number of famous 
addresses. including one on "The New South" in Dec. 1885, that 
helped to pacify north-south animosities of the post-Civil War 

war, and in peace a ruler and organizer such as the world was never 
to see till the days of Augustus. The system of government which 
he established is all the more remarkable because it  is in strong 
contrast with the crude and often barbarous methods of govern- 
ment which races ruling before him in the East had applied to  the 
peoples which they had brought into subjection; for it  was a sys- 
tem which recognized the wisdom, if not the justice, of respecting 
the rights of subjects of various races, and of allowing them a s  
much local freedom as was consistent with the calls which the 
interests of the empire as a whole made upon them. The Greek 
cities were left with considerable local autonomy under tyrants of 
their own race, who were indeed agents of Persia, but do not seem 
to have been harsh in their rule. Tribute had to be paid; but not 
even the Greeks themselves ever alleged that i t  was a crushing 
burden. They had also in time of war to provide military and 
naval contingents for the Persiaan forces. But, however lightly the 
hand of Persia lay upon them, the Greeks of Asia, being Greeks, 
resented anv form of subjection which circumscribed their politi- 

period. ~e died in Atlanta. Ga., Dec. 23, 1889. (H. J. SG.) cal freedom: 
GRAECO-PERSIAN WARS, 546-466 B.C. The great Scy th ian  Expedition.- Either before or after Darius' acces- 

Assyrian kingdom which had ruled and terrorized Asia for cen- 
turies came to an end with the fall of Nineveh in 612 B.C. Of it 
the Greeks knew little or nothing. Only the Greeks of Cyprus 
had come into contact with it, and that only on one brief occasion. 
It had never ruled within the peninsula of Asia Minor. 

For  half a century after the fall of Nineveh the old dominions 
of Assyria were divided between two Powers, the Median and 
Babylonian kingdoms. The Median monarchy conceived ambi- 
tions beyond the Taurus, so that a war arose between it  and Lydia, 
which was brought t o  a practical, though not formal, conclusion 
by that strange incident on the Halys in 585, when the armies, pre- 
pared for battle, withdrew from the unfought fight in consequence 
of an eclipse of the sun. Freed from danger from the east, Lydia 
turned her attention westwards, and in the next 40 years brought 
into subjection those Greek cities of the Asiatic coast of the 
Aegean on whose liberties the Lydian kings had been making 
desultory attacks for more than a century past. 

Rise of Cyrus.-The independent kingdom of Media had lasted 
little more than half a century when there came a change of 
dynasty within it, a change which seems, judging from the con- 
temporary records of Nabonidus, king of Babylon, to  have been 
little more than a domestic matter. The history of the next two 
centuries makes it  almost certain that the Persians in the south- 
west of modern Persia were either a Median tribe or of a race 
near akin to the Medes. I n  552 Cyrus the Persian king of Anshan, 
a part of Elam, revolted and set himself up as ruler of the Median 
kingdom. Lydia and Babylonia got alarmed a t  his vigour and suc- 
cess, and concluded an alliance which aimed a t  checking, or even 
suppressing, Cyrus. Of that alliance he got wind; so about 546 he 
made an attack on Croesus of Lydia which ended in the capture of 
Sardes, the fall of the Lydian kingdom, and the passing of the 
continental Greeks of the Asiatic coast under Persian dominion. 

The  fall of Lydia made a great impression on the Greek world, 
fo r  it  had loomed large as an oriental empire in  contrast to the 
small and comparatively poor States of Greece. 

Of the relations between the Persians and the Greeks during 
the later part of the reign of Cyrus and during the reign of his 
successor Cambyses but little is known. The islands of the eastern 
Aegean, with the exception of Samos, seem to have fallen early 
under Persian rule. 

A certain Polycrates ruled a t  Samos as tyrant for  some years, 
and used the wealth he acquired in trade in carrying out some 
great architect'ural and engineering works. But about 424 he fell 
into the hands of the Persians and was put to  death. In  516 a 
Persian force captured the island. Thus Persian rule now extended 
t o  a line drawn north and south through the middle of the Aegean. 
Cambyses had died in 522, and had been succeeded by a pretender 
who was slain bv certain Persian nobles, of whom the leader, 

sion the ~ e r s i a n s  had acquired two tgtes-du-pont in Europe, the 
Thracian Chersonese (Gallipoli peninsula), and Byzantium. This 
may have signified nothing more than a desire to  control the nar- 
row passages of the Hellespont and Bosporus. But somewhere 
about 512 Darius took a step which has seemed to some writers, 
ancient and modern, to  have signified a deliberate policy of extend- 
ing the empire into Europe. This is what is known as the Scythian 
expedition. For this incident Herodotus is the chief authority 
among ancient writers, though Ctesias and Strabo contribute mat- 
ter of importance. The outstanding element in the ancient tra- 
dition is that the expedition was directed against the Scyths. 
Darius may have wished to teach that people the lesson that 
they must keep their hands off Asia and Asiatic kingdoms. I t  was 
much easier to attack the Scyths through Thrace than through 
the twofold barrier of the Armenian mountains and the Caucasus. 

Misled, it  would seem, by exaggerated reports of some disaster 
having overtaken the Persians in Scythia, the Greek cities of the 
Propontis region, which had submitted to  Darius on his march 
northwards, revolted; so, when Darius himself returned to Asia, he 
left Megabazus in Europe to deal with those towns. Herodotus 
represents him as having subdued all Thrace, a statement incon- 
sistent with the story of some years later; nor is the story of 
Macedonia having given the earth and water of submission at  this 
time quite free from suspicion. The only element in the story of 
this aftermath of the Scythian expedition which lends colouring 
to the Greek conception of its having been preparatory to a future 
advance into Europe, that is to  say, against Greece, is the tale of 
what happened a t  Myrcinus. That leads t o  the next act i n  the 
Perso-Greek tragedy-the Ionian revolt. 

A certain Histiaeus, tyrant of Miletus, had been rewarded for 
his services in the Scythian expedition by the grant of Myrcinus, 
a town which commanded the narrow route along the north 
Aegean coast which was practically the only line of communica- 
tion from the Hellespont region westwards. When he proceeded 
to fortify this place the suspicions of Megabazus were aroused. 
Representations made by him to Darius caused the latter to  recall 
Histiaeus and to take him with him t o  Susa, where he would be 
out of mischief. Histiaeus did not like detention at  Susa, and 
was anxious to get back to his own people. But, before he took 
any measures to  bring about his return, certain other events of 
great significance in  the relations between Persia and Greece took 
place. 

Po l i t i ca l  Movements  at Athens.-In 510 the Athenians, 
aided by the Spartans, had expelled the tyrant Hippias, who had 
alienated the sympathies of Sparta by making an alliance with its 
sworn foe Argos. The expulsion of the tyrant Hippias was 
followed by a struggle a t  Athens between the oligarchs, or, more 
nrobablv, the conservative1 element and the extreme democrats, in  

Darius, succeedei to the throne. 
'The term "conservative" in relation to Athenian politics will be 

~ e i g n  of ~ a r i u s . - ~ v e r ~ t h i n g  that is known of him suggests used hereafter to denominate the moderate democrats at Athens 
that Darius was one of the greatest men that the ancient world together with the oligarchs, who voted with the moderates because 
produced, a t  least capable-perhaps great-as a commander in the oligarchical vote was too small to carry any policy. 
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which Sparta intervened in a half-hearted and ineffective way on 
behalf of the former, a half-heartedness due to the fact that a 
strong party at  Sparta was opposed to incurring obligations abroad 
which might keep Spartan troops away from home; and events 
at  Athens had shown that an oligarchy could only be maintained 
by something like permanent military support from Sparta. But 
to the democrats it seemed as if they had to face political foes who 
were backed by the strongest military power in Greece, against 
which no alliance with any other Greek State would be of effective 
value. Thus they turned to Persia for support, having no suspi- 
cion that Persia had any designs on the Greeks in Europe. An 
embassy was sent to Artaphernes, the satrap of Sardis, asking for 
an alliance. H e  demanded earth and water from the envoys, which 
they gave, evidently under the impression that it was part of the 
contract of alliance. Artaphernes did not regard it in that light; 
but assumed that the Athenians had accepted subjection to the 
Great King. Not till the time of Marathon were the Athenians un- 
deceived on this point. The date of this embassy is not known; 
but it must have been about 507. Matters became complicated a 
year or two later when Artaphernes took up the cause of the exiled 
Hippias, and demanded of the Athenians that they should receive 
him back as tyrant. The Athenian democrats who had expelled 
him had to swallow that bitter pill as the price of the continuance 
of the supposed alliance, for politics a t  Athens were finely . . 

balanced. 
T h e  I o n i a n  Revolt.-Such was the position when Histiaeus 

at  Susa found means of intervening in the affairs of the Greek 
cities o'f the Asiatic coast. His hope was that if Persia had trouble 
in those parts he might be sent down to settle it. I t  is evident, 
however, from incidental references in Herodotus' account of the 
preliminaries to the Ionian revolt that, before Histiaeus moved, a 
conspiracy had been formed. The prime mover in the matter was 
a certain Aristagoras, a cousin and son-in-law of Histiaeus, and his 
successor in the tyranny of Miletus. Certain exiles from Naxos 
applied to him for help against political opponents. The main 
difficulty of the conspirators would be the question of getting 
together a t  the outset of the revolt such a force as could cope 
successfully with the Persian fleet. To  the astute Aristagoras the 
affair of Naxos afforded such an opportunity, for, if Artaphernes 
could be induced to take up the matter, he would almost certainly 
mobilize an Ionian Greek fleet. Artaphernes was quite ready to 
add Naxos to the empire of the Great King, and did mobilize the 
Greek fleet, whereon someone-almost certainly Aristagoras- 
warned the Naxians of what was impending and they, being pre- 
pared, beat off the attack. Aristagoras came back with the fleet, 
apparently a disgraced man, but, in fact, a man who had got what 
he wanted. Just about that time, says Herodotus, he received from 
Histiaeus at  Susa a message tattooed on the head of a slave urging 
revolt. The first act of Aristagoras and the conspirators was to  
seize certain tyrants who were on the fleet and to depose the rest. 
This must have taken place in the autumn of 499. Then Aristag- 
oras went off to Greece to get help. Sparta refused assistance; 
but a t  Athens, where the conservatives were for the moment con- 
trolling affairs, he was offered help. The story of the revolt, as 
told by Herodotus, shows that it  was a brave venture bravely 
carried out; it took all the power of Persia six years to suppress 
the effort. 

In  the spring of 498 twenty ships from Athens and five from 
Eretria in Euboea arrived on the Asiatic coast. The hoplites which 
they brought over seem to have taken part in a march on Sardes, 
which was partly taken. The danger to Sardes, so Plutarch says, 
forced Artaphernes to raise the siege of hliletus and come to the 
rescue of his capital. The Greeks had to fall back to the sea, and 
were, according to Herodotus, badly defeated near Ephesus. Sub- 
sequent events suggest that he exaggerated the disaster. Be that 
as it may, the Athenian fleet sailed home shortly afterwards, re- 
called, it may be presumed, by the democrats who had once more 
got control of affairs. So the year closed for the rebels. They 
opened the next year 497 by sending their fleet to Byzantium and 
winning it and the cities of the Propontis over to their side. The 
absence of the Persian fleet from Herodotus' story of the revolt up 
to this time is perhaps to  be explained by a story preserved by 

Plutarch to the effect that the Ionians had defeated that fleet in a 
battle off the Pamphylian coast. This had probably taken place 
in the summer or autumn of 498, and it  would account for the un- 
impeded action of the Ionian fleet in 497. 

The news of the revolt of Ionia had stirred the Cypriote Greeks 
to action. The Greeks proceeded to attack Amathus, the stronghold 
of the Phoenician minority in the island. Onesilus, the leader 
of the revolt, sent urgent messages to the Ionians for help. Before 
coming to the aid of the Cypriote Greeks the Ionian fleet brought 
about the revolt of Caria, a formidable addition to  the resources 
of the rebels. The Hellespontine and Carian ventures must have 
taken some time, so that it is not possible to put the arrival of 
the Ionian fleet a t  Cyprus earlier than the late summer of 497. 
In  a sense it arrived too late, for a Phoenician fleet had shipped a 
Persian force over to the island, and, though the fleet gained an- 
other naval victory over the Phoenicians, treachery in the Greek 
land force led to disaster, and by the beginning of 496 the island 
was again in the hands of the Persians. 

After the recapture of Cyprus by the Persians the chronology 
of the revolt, always shadowy, vanishes for some years into thin 
air. One thing seems certain-that the spread of the revolt in 497 
must have called for great efforts on the part of Persia. I t  was 
not till 496 that Persia was ready. In  the earlier half of that year 
Daurises seems to have subdued the Asiatic side of the Propontis. 
The Greeks on the European side and the Thracians behind them 
seem to have thrown off whatever allegiance they had had to Persia 
at the time when north-west Asia Minor revolted. Caria, with a 
population which had apparently for some centuries past made a 
living by fighting the battles of others, was a much more serious 
problem for Persia. Three great battles took place there, the 
first on the Marsyas river, in which the Carians were defeated; 
the second shortly afterwards at  Labraunda, in which they were 
again defeated, and a third near Pedasus, in which they inflicted 
a terrible defeat on the Persians. These three battles took place, 
it would seem, in the campaigning season of 496. I t  was probably 
after the two defeats in Caria that Aristagoras proposed and car- 
ried out the plan of establishing, in case of the failure of the re- 
volt, a refuge for the surviving rebels a t  that 3Iyrcinus on the 
Strymon which had been granted to Histiaeus. But there he and 
all his company perished in battle with the Thracians. 

Just about the time of Aristagoras' death Histiaeus arrived 
a t  Sardes. His own plan had so far worked excellently, in that 
he had won his escape from Susa by persuading Darius to  let him 
go down to the coast and settle the revolt; but on his arrival there 
he found that nobody trusted him. At last the Mytilenians gave 
him eight ships with which he set himself up as a pirate in the 
Propontis in the rebel interests, making things unpleasant for the 
merchant ships of any city which showed a tendency to weaken 
in its enthusiasm for the continuation of the revolt. These doings 
of Histiaeus form probably the sum of all that Herodotus has to 
tell of the events of the revolt in 495. I n  494 the Persians began 
to besiege hliletus as being the true centre of the revolt. Nothing 
further is told of the fate of Caria, save that after the fall of 
Miletus some of its cities submitted, while some were subdued 
by the Persians. T o  aid in the attack on Miletus the Persians 
brought up a large fleet composed of Phoenician, Cilician, Cyp- 
riote and Egyptian contingents, numbering in all 600 vessels. 
Against this the rebels put to sea with 3 j 3  ships, Miletus, Chios, 
Lesbos and Samos furnishing the largest contingents. The fight 
took place at  Lad6 off Miletus. The story of it as told by Hero- 
dotus is much distorted by anti-Ionian bias; but the battle ended 
in a great defeat of the Greeks. This defeat was practically the 
end of the revolt. Miletus fell late in 494. Histiaeus was finally 
caught and executed by Artaphernes. After that the Persians 
spent part of 493 in extinguishing the dying embers of the rising. 

Even from Herodotus' account it is clear that the revolt was 
one of the most glorious incidents in the story of the Greek race. 
I t  took the Persians six years to suppress it, and taxed severely 
the resources of the greatest empire of the time. 

Very little is known of the history of Athens during these 
years; but what is known suggests that a lively and varying strug- 
gle for supremacy was going on between the ultra-democrats and 
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the conservatives. The end of the revolt in 493 brought it indi- 
rectly to a climax. Phrynichus, in his play, The Capture of 
Miletus, attacked the democrats who five years before had with- 
drawn Athenian aid from the rebels, and was prosecuted and fined 
for  so doing. Also Miltiades returned a fugitive from his tyranny 
in the Thracian Chersonese and was prosecuted by the democrats 
for tyranny, but acquitted. This acquittal was a conservative vic- 
tory of such a decisive character that that party seems under the 
leadership of Miltiades to have controlled Athenian affairs up to 
the time of Marathon three years later. 

Mardonius  i n  Thrace.-After sweeping up the mess in Asia 
in 493 the Persians proceeded in the next year to bring Thrace and 
Macedonia once more under their control; but the expedition of 
492 was not confined to these limited aims. I t  was commanded by 
Mardonius who had been appointed to supreme authority in the 
control of this extreme western part of the empire. H e  seems 
also to have received at Susa orders for the settlement of affairs 
in the Asiatic Greek cities, a settlement showing a policy which 
aimed at  the abolition of the recent discontents. But when it 
comes to the expedition into Europe it is clear that its object was 
larger than the mere re-establishment of Persian authority in 
Thrace and Macedonia. Herodotus says that it  was aimed at  
Athens and Eretria in punishment for the aid they had sent to the 
Ionian rebels. That it was intended to advance beyond Macedonia 
is shown by the fact that the disaster which stopped its further 
progress took place after hlacedonia had been pacified. That it  
was an expedition of great magnitude and importance is shown 
by the employment of the fleet to co-operate with the land army. 
The expedition of 492 seems to have aimed at  a large, perhaps 
complete. conquest of Greece. I t  was brought to an end by a great 
disaster to the fleet in a storm off bit. Athos. 

But Darius did not forget Athens and Eretria. They at least 
must be taught the lesson that it did not pay to interfere with 
Persian rule on the east side of the Aegean. The year 491 passed 
without movement on the part of Persia; but in 490 came the 
famous Marathonian Expedition. 

T h e  M a r a t h o n  Expedition.- The story of Marathon soon 
became a legend, a legend in which the truth was both exagger- 
ated and suppressed. The most important suppression was the suc- 
cessful elimination from the tale of the part which the Athenian 
ultrademocrats had played in the matter. On the side of exagger- 
ation the magnitude of the Persian numbers was multiplied many 
times. As far as numbers are concerned the only trustworthy ele- 
ment in the legend is that the army was transported across the 
Aegean in 600 ships. That may be an overstatement; but it is not 
likely to be an understatement. I t  would imply that the land 
force cannot have been more than 60,000, and possibly not more 
than 40,000. 

Since the return of Miltiades in 493 the Athenian ultrademo- 
crats had been viewing with apprehension the possibility of an 
oligarchical reaction. Kow, if ever, was that alliance [sic] with 
Persia, which had been made with a view to provide against such 
a contingency, to bear fruit. Therefore they regarded the expedi- 
tion as in their interest, and were quite ready to co-operate with it, 
Even Herodotus cannot disguise the fact, though he tries to tone 
it  down in the interests of the democracy of 30 or 40 years later. 
Pindar and Aristophanes, however, backed by the evidence of the 
zo years preceding Marathon, make the situation clear. 

In  the course of its passage across the Aegean the expedition 
attacked Naxos and did damage there; but the inhabitants escaped 
to the hills. Delos was treated with respect, for the Persians did 
not wish to arouse the whole Greek world against them. Then, 
after visiting some other islands, they came to Eretria. In  answer 
to  an appeal for help the Athenians ordered the 4,000 Athenian 
K X ~ P O C X O L  (allotment holders) who had been settled in Chalcis 
after its capture in 506 to go to the assistance of Eretria. This 
they did not do, urging, so Herodotus relates, certain excuses 
which are not very credible. The siege of Eretria only lasted six 
days. The resistance was brave; but then the Persians got into the 
town-through treachery, so Herodotus says. I t  was destroyed, 
and the inhabitants were carried away to be eventually settled at  
Ardericca near the mouth of the Euphrates. After capturing the 

place the Persians took ship across the Euripus and landed on the 
plain of Marathon 24 mi. northeast of Athens. 

There can be little doubt that the strategy of the Persians in the 
brief campaign which ensued in Attica was dictated by the as- 
sumption that they would receive considerable aid from their ul- 
trademocratic sympathizers. The country party, the moderate 
democrats, from which the hoplite force was mainly drawn, seem 
to have been aware that the ultrademocrats were prepared to sup- 
port the invaders. The latter were probably hampered by the pres- 
ence of the hoplite force in Athens, and the suggestion of the 
landing at Marathon, a t  the extreme end of Attica, may have come 
from them. When the news of the landing reached Athens a coun- 
cil of war was held. A message had already been sent to Sparta for 
assistance, a natural measure on the part of those conservatives 
who had looked for, and to a certain extent obtained aid from 
Sparta in the internal political struggles of the last 20 years. 

The council of war was composed of the polemarch and the ten 
generals, the commanders of the regiments of the ten tribes. 
Herodotus reads into the Athenian army organization of 490 that 
of the time at  which he wrote, some 30 or 40 years later. The ap- 
plication in 487 of the lot to the election of archons rendered it  
thenceforth impossible to entrust the supreme military command 
to the polemarch; and thereafter the direction of military and 
naval affairs passed to the board of ten generals, and the command 
on active service to one or more appointed for the expedition or 
campaign. But a t  the time of Marathon the polemarch still had 
the supreme command in battle, though the strategy of a cam- 
paign was decided by a council of war in which the generals had 
each an equal vote with the polemarch. I t  is evident from the 
story that the council was at  first very nervous about leaving Ath- 
ens for Marathon. But this nervousness seems to have vanished; 
and the army marched out. Moreover, no movement of the ultra- 
democrats took place, though their leaders, the Alcmaeonid family, 
did not renounce their connection with Persia. 

Ba t t l e  of Marathon.-Miltiades was not commander in chief 
of the Athenian forces, though the council of war adopted his 
advice and design. H e  may have advised the march of the 
Athenians from Athens to Marathon. H e  was almost certainly the 
conceiver of the strategy they adopted when they got there. The 
council of war decided that it  was safe for the hoplite force to 
leave Athens for Marathon, and thither it  went. The Persians, who 
did not as yet know the change of feeling among their quondam 
friends at Athens, regarded the Athenians as having fallen into the 
trap set for them-as having left Athens exposed to a surprise at- 
tack which would be supported by sympathizers within the city. 
I t  may be assumed that Miltiades' idea was that, as the Persian 
army had landed at  Marathon, it could not, if the Athenians were 
there, either re-embark the army without exposing a covering force 
to attack and possible destruction, or advance on Athens without 
fighting its way through one or other of the narrow passages which 
led from the plain to Athens. That is why, in accordance with his 
advice, the Athenian army remained inactive a t  Marathon until 
the Persians developed one of these two designs. On arriving a t  
Marathon the Athenians took up a position a t  the Heracleum, a 
sanctuary and precinct the remains of which have been discovered 
high up the valley now called the valley of Vrana, but called in  
old times the Aulon or Funnel. There they were amid rugged hills 
on the actual upper road to Athens, and within striking distance- 
about 2 mi.-of any force which either tried to cover an em- 
barkment or attempted to use the lower road. Either there or a t  
Athens 1,000 Plataeans had joined them, assistance sent in grati- 
tude for the protection which Athens had given to Plataea against 
Thebes for some 29 years past. Then ensued some days of inac- 
tivity, the Athenians waiting for the Persians to move, and for the 
arrival of the promised Spartan assistance, the Persians for a sig- 
nal that their partisans in Athens were ready. But the Persians 
moved before the signal came, anxious to decide the matter before 
the Spartans arrived. The Persian plan was to re-embark a part of 
their army under the protection of a covering force, and, while the 
latter held the Athenians at  Marathon, to land a t  Phalerum and 
make a dash on Athens. So soon as the design developed its gen- 
eral nature must have become clear to the Athenian command, 
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also it was quite evident that the Athenian army must be back at' 
Athens before the Persians landed at  Phalerum. 

That being so, the Athenians attacked the Persian covering force 
without delay. The remains of the mound which was raised over 
the Athenian dead after the battle show that the covering force 
was drawn up between the lower end of the Aulon and the sea with 
its back to the latter. Down the Aulon the Athenians advanced 
and took up battle formation a t  the mouth of the valley, probably 
about three quarters of a mile from the Persian front. For the 
actual tactics in the battle the polemarch Callimachus, who 
took the unusual step of strengthening both wings and weakening 
the centre, with the idea, actually realized in the course of the 
battle, that the enemy's centre would force back the Athenian 
centre, follow it  up, and so expose both its flanks to  attack by the 
troops massed on the Athenian wings. 

As has been said, the battle developed as Callimachus had fore- 
seen. The enemy drove in the Athenian centre with their own cen- 
tre which, advancing in pursuit, was defeated and apparently wiped 
out by the Athenian wings. The rest of the army fled to the ships, 
on which, after a struggle, most of them managed to escape. That 
the battle was not by any means a walk-over for the Athenians is 
clear from their own account of it. Later tradition represented the 
numbers of the Athenians as ~o,ooo,  which was probably the truth. 
The number of the Persians was exaggerated at  discretion. The 
Persian losses are said to have amounted to 6,400, a loss which 
must have fallen mainly on the centre, and perhaps included nearly 
the whole of it. If this number be accepted, and be taken as about 
one-third of the Persian troops in the battle, then their total num- 
ber was about 20,000. 

From Marathon the Athenians marched with all speed to Athens 
in order to anticipate the arrival of the Persian fleet and the rest 
of the Persian army at  Phalerum. The latter did not attempt a 
landing. The rapid movements of the Athenian army had rendered 
their plan hopeless, and so they sailed back to Asia. The ex- 
pected signal came late-probably after the battle was already 
engaged. After the Athenian army arrived in Athens the promised 
force from Sparta, 2,000 strong, arrived at the city. The battle 
made an enormous, indeed an exaggerated, impression on the 
Greek mind. This great Persia, which to the Greek stood for all 
that was great in the contemporary world, had been defeated in 
battle by a Greek State which was a t  the time hardly a first-class 
Power in contemporary Greece. The Athenian State had suddenly 
emerged from a position of second-rate obscurity into a blaze of 
reputation. Exaggerated or not, Marathon was a great victory, and 
in one sense epoch-making in the history of warfare. I t  demon- 
strated the superiority of the Greek hoplite over any form of sol- 
diery that Persia could put into the field. Nevertheless, the glory 
of Marathon nearly proved the undoing of Greece, in that it 
made the Greek world incredulous as to  the reality and the extent 
of the danger which threatened it from Persia ten years later, so 
that it was caught only half prepared to meet it. 

T h e  T e n  Years  A f t e r  Marathon.--Of the history of Greece 
in the decade following Marathon very little is known, and of that 
little less still has a bearing on the relations between the Greek and 
the Persian. Aegina, jealous of the growth of Athenian rivalry in 
trade, renews a war with Athens which the events of 490 had inter- 
rupted. Miltiades comes to political ruin the year after Marathon; 
and a miscellaneous list of prominent Athenian politicians are os- 
tracized in the years which follow. The legislation of 487, to which 
reference has been made already, brings about a change in the 
Athenian military and naval organization. Then comes the great 
increase of the Athenian fleet-of which more later. That Darius 
intended to take vengeance for Marathon is undoubtedly the case. 
He lost no time in beginning preparations with that end in view. 
Their magnitude prolonged them, and Greece was saved by a 
revolt in Egypt which broke out in 486. I t  was not suppressed 
till 484, and Darius had died the previous year. 

During these years there had been coming to the front in the 
ultra-democratic party a new leader not of the Alcmaeonid family. 
Themistocles had been archon in 493 ; but his name does not come 
into prominence until the second half of this decade, when he 
comes to the front as the advocate of the increase of the Athenian 

fleet. The silver mines a t  ~ a u r i u m '  were bringing in a much larger 
income than aforetime to the State, an income which Themistocles 
proposed to use in the building of a great fleet instead of distribut- 
ing it in doles among the citizens. 

There were political circumstances which were probably the 
real efficient cause of the support given by democracy to his naval 
policy. If the democratic position had been an anxious one before 
Marathon, it was certainly still more anxious afterwards, even al- 
lowing for the fact that Miltiades had in 489 prejudiced conserva- 
tive supremacy by his failure at  Paros. Sparta was still to all ap- 
pearance ready to support the conservatives, and the democrats 
had lost the support of Persia. There was nothing in Greece to 
substitute for it. A great fleet would give security for the vital 
import of foreign corn; but it  could also be used to cut off the sup- 
ply: in other words the crews of the fleet would have the last say 
on the fate of Attica, and any oligarchy which might be set u p  
there could be starved to death. During those years, there came 
to Greece reports of great preparations being made in Asia for  a 
repeated attack on the Greeks of Europe. 

Prepara t ions  of Xerxes.-Xerxes had inherited the policy of 
Darius, and from the time when in 484 the revolt of Egypt was 
suppressed, he began preparations for a grand attack on the 
Greeks of Europe. By the autumn of 481 all was ready for an ad- 
vance. Athens had no delusions on the object of the expedition. 
Corinth and Aegina with their trade connections with Asia would 
be in a position to ascertain the truth, and it was perhaps Corinth 
that convinced Sparta of it. The Peloponnese, with the excep- 
tion of Argos, took the patriotic side. Boeotia, so Herodotus says, 
medized outright, a statement which Plutarch ( D e  Herodoti 
Malignitate 31) indignantly denies. Phocis took the patriotic side 
because, so Herodotus says, the Thessalians took the other. I n  
Thessaly the feudal barons, led by the Aleuadae of Larissa, 
medized; but the mass of the population took the other side. 
Corcyra was inclined to be neutral. The Sicilian cities had their 
hands full with a Carthaginian attack arranged by  Persia. 

Meanwhile Xerxes had marched from Sardes to  the Hellespont, 
where he had caused two bridges to be constructed, a consider- 
able engineering feat across a wide strait with a strong current; 
also a canal had been cut across the peninsula of Mt. Athos to  
avoid the stormy and ill-omened passage round the cape. I t s  
line is traceable at  the present day. 

Greek  P l a n s  of Defence.-The Greek council of war now 
knew that no help was to be expected from outside Greece; so 
it planned the defence on that assumption. As in the expedition 
of 492 the Persian strategy centred on the co-operation between 
army and fleet. The plan's one drawback was that it  limited the 
mobility of the fleet, since it  had to keep in close touch with 
the army. That the Greeks recognized this is apparent from 
their designs, even if they were not unanimous as  t o  how and 
where they should be carried out. That lack of unanimity came 
nigh to bringing the cause of the Greeks to  ruin. There was only 
one State north of the isthmus, Athens, which really counted in 
the defence. The minor Peloponnesian States were therefore anx- 
ious t o  concentrate the defence at  the isthmus, and there can be  
little doubt that Sparta and Corinth were in  sympathy with 
them. According to this design Athens was to sacrifice her terri- 
tory for the time being, and her population was to  take refuge in 
Peloponnese. With this intent the Peloponnesians set about forti- 
fying in feverish haste the four and a half miles breadth of 
isthmus. I t  is plain that the Athenians refused to assent to  a 
plan which involved a t  least the temporary sacrifice and devas- 
tation of their territory. I t  is also plain that the Peloponnesians 
or, a t  any rate, the Spartans, knowing that the Athenian fleet 
was necessary even for a defence of the isthmus, made a show 
of falling in with the Athenian designs. 

The co-operation of fleet and army in the Persian attack ren- 
dered a similar co-operation necessary on the part of the defence. 
But it is possible that the question arose whether the main effort 
of the Greeks should be on land or on sea. Physiography decided 
the question. The passage from the north frontier of Thessaly 
to the isthmus is, owing to the difficult nature of the country, a 
well-defined line, which offers no alternatives save in Thessaly 
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itself. There it  is possible, in passing from Larissa to  Thermopy- 
lae to  go either via Halos and Larissa Cremaste to  Lamia, or to 
take a more inland route over the pass of Thaumacium. South of 
Thermopylae the line is single, through Thermopylae and a low 
passage through the Oeta range near Abae; then by the narrow 
passage between the foot of Helicon and Lake Copais, and so 
by one of the passes of Mt. Cithaeron-preferably the Dryos- 
cephalae-into the Megarid and Attica. There were various de- 
fensible points on this route: a t  Tempe, where, however, the 
very narrow passage through that valley could be turned; a t  
Thermopylae, where a turning movement involved great diffi- 
culty and danger; and at  the narrow strip of traversable ground 
in Boeotia on the route between Coronea and Haliartus. By sea, 
on the other hand, there was no place where the passage of the 
Persians could be blocked. The Euripus could be turned by 
passing outside Euboea. The Athenian plan of campaign assumed 
rightly that, if either arm of the invaders' force could be brought 
to a stand, the other would be brought to a stand also. Physiog- 
raphy determined that this could only be done in the case of 
the army. At the same time the Greek fleet would have to co- 
operate with the Greek army to prevent the landing of troops 
in the rear of any position the latter might take up. Had this de- 
sign been carried out it  is probable that the invaders would never 
have got south of Thermopylae. That it  was not carried out was 
due to the Peloponnesian dislike of any defence north of the 
isthmus, and to the further fact that, when forced into compli- 
ance with the Athenian designs, their compliance was at best 
half-hearted. 

The first attempt at  land defence was made a t  Tempe, where 
the Peneius river breaks through the mountains between Ossa 
and Olympus. The available passage is very narrow indeed. 
T o  this place they despatched ~ o , o o o  hoplites. This must have 
been in the spring of 480. The Thessalian commons had begged 
them to come thither. But, says Herodotus, the Greeks found 
that the pass could be turned by a route through Gonnos, and 
SG gave up the idea of defending it, and so the Greek army and 
fleet went back to Attica and the isthmus. 

B a t t l e  of Thermopy1ae.-There must have been much con- 
troversy as to the next line of defence to be adopted; but the 
views of the Athenians again prevailed, and i t  was determined 
to send a force to Thermopylae, and the fleet t o  the north Euri- 
pus to  cover the rear of the defenders of the pass. The tale 
of this episode of the war as told by Herodotus, a Spartan version 
of a story of which there was much that the Spartan Government 
would be glad to conceal, is one of the strangest in literature. 
So far as it  goes it is true. Only 7,300 men, nearly all hoplites, 
were sent to defend the pass. About 4,000 came from the 
Peloponnese, and the rest from Phocis and Boeotia. No Athenians 
could be spared, for, now that the 2 0 0  vessels of the fleet were 
mobilized, all the Athenian hoplites would be serving as marines 
aboard the fleet. This land force was but a fraction of what 
the Peloponnesians could put into the field. This force, says 
Herodotus, was represented by Leonidas, the Spartan king, as 
a sort of vanguard of a larger army; but no other troops were 
ever sent, not even when Leonidas sent an urgent message asking 
for reinforcements. 

Leonidas was, however, prepared to make a desperate defence 
of the pass; and it might have succeeded had not the Phocians 
who guarded the very narrow path of the Anopaea been taken 
unawares. The Middle Gate of Thermopylae was a t  that day of 
such a nature that the front of an attacking force could only 
be a few men wide. The light-armed Persian or the Persian bow- 
men could not make any impression on a Greek hoplite force in 
such a strong position. The path of the Anopaea was a mere 
forest track on which a small force could have stopped an army. 
The defence of Thermopylae showed the grandeur of the Spartan 
nature at  its best; but for the Spartan Government it was fortu- 
nate that the circumstances of the battle made it  possible for it to 
give its own version of a very embarrassing story. The Greek 
world all but accepted in full a tale which redounded to the 
glory of the Greek race as a whole; but there were those who, in 
moments of irritation and candour, were inclined t o  remind 

Sparta of the truth: "the Mede had time to come from the ends 
of the earth to Peloponnese ere any force of yours worthy of the 
name went out to meet him," said a speaker to the Spartans 
some 50 years later (Thuc. i. 69). 

While these things had been going on at  Thermopylae the 
Greek fleet in the north Euripus had successfully prevented the 
Persian fleet from landing troops behind the pass, and had, gen- 
erally speaking, tried conclusions with the enemy. The Persian 
fleet had suffered greatly in a storm near Cape Sepias off the 
mouth of the Euripus, and in a later srorm a Persian detachment 
of 2 0 0  vessels had been wrecked in the Hollows of Euboea. After 
the disaster at Thermopylae the Greek fleet withdrew southwards 
to the strait of Salamis on the Attic coast. 

A t h e n i a n  R e t i r e m e n t  t o  Salamis.-That the Athenians had 
expected the defence of the pass to be a real effort on the part of 
the land army is evident from the fact that they did not until 
after the disaster take any measures to secure the safety of their 
people. Moreover, Herodotus says that, even after the disaster, 
they had expected a Greek army to oppose the Persians in Boeotia. 
The miscalculation was such that, though some of the Attic 
population could be shipped over the Saronic gulf to  Troezen, a 
large number could only, owing to lack of time, be transferred 
to the island of Salamis, less than a mile from the Attic coast. 
That was why the fleet went to the Salamis strait. The refugees 
in the island had to be protected. The fleet in the strait did not 
in any sense cover the fortifications at  the isthmus 30 miles away. 
The Persian fleet might have ignored it, and sailed on t o  land 
troops south of the fortifications, in which case the Greek fleet 
would have been forced to give battle in open waters, which was 
what the Persians wished to force it  to do, and exactly what the 
more intelligent of the commanders of the Greek fleet wished to 
avoid. That the subsequent battle in the strait was brought about 
by Themistocles is doubtless a fact;  but Eurybiades, the Spartan 
commander-in-chief of the Greeks, seems to have shared his 
views. The enemy's fleet was not merely superior in numbers to 
that of the Greeks, but some of its contingents, especially the 
Phoenician, must have been superior to it in manoeuvring power. 
The great Athenian contingent of zoo ships, more than half of 
the 366 triremes in the fleet, was manned by imperfectly trained 
crews. Even after the disasters at the Sepiad strand and in the 
Hollows of Euboea, the Persian probably outnumbered the Greek 
fleet by two to one. With regard to the army, calculations of a 
more convincing kind may be made which reckon the total num- 
bers at  this period of the war at  about 400,000 fighting men. The 
passage of the Persian army from Thermopylae to Attica was 
marked by a raid on Delphi. A considerable interval must have 
intervened between its departure from Artemisium and its ar- 
rival a t  the bay of Phalerum on the Attic coast, a few miles 
outside the eastern end of Salamis strait. I t  put in there, not 
apparently with any intent of attacking the Greeks, but to afford 
supplies to the Persian army in Attica. 

Ba t t l e  of Salamis.-The extant evidence as to what occurred 
a t  Salamis is contained in Herodotus and Diodorus together with 
a few but important details which may be gathered from the 
Persae of Aeschylus. Diodorus' version is plagiarized from 
Ephorus, whose story, though not so dramatic as that of Herod- 
otus, gives what is probably a more correct account of the course 
of events in and before the great fight. The transhipment of the 
population to Troezen or Salamis seems to have been all but com- 
plete. A few, indeed, seem to have deliberately remained behind on 
the Acropolis. The Greeks inside the strait of Salamis were in 
a very divided state of mind. The Peloponnesian contingents in 
the fleet wanted naturally to sail to the isthmus; but any move 
thither without the Athenian contingent would have been suicidal. 
As far as the Athenians were concerned it was plain that they 
could not desert the refugees on the island of Salamis. At the 
same time if the fleet remained in the strait the Persians would 
be able to land troops behind the isthmus defence, which would 
have been a capital disaster to the Greek cause. Strategically the 
position of the Greeks before the battle of Salamis was a very 
desperate one. There was only one way out, and Themistocles 
saw it-to induce the Persians to  attack the Greek fleet in the 
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strait. The less experienced seamen had to make up  for inferior 
skill by resorting to boarding tactics, which could only be really 
effective in narrow waters. Moreover, the Persian superiority in 
numbers would be discounted if the battle were fought on a 
necessarily narrow front. 

I n  view of these considerations, Themistocles took what was 
the desperate measure of simulating treachery by sending a mes- 
sage to Xerxes saying that the Greek fleet was ready to betray the 
Greek cause. This message reached Xerxes in the late afternoon 
of the day preceding the battle. Unfortunately for the Persian 
he had had too many experiences of treachery within the ranks of 
Greek opponents to suspect the genuineness of the message; 
and so, early in the night, Xerxes moved the main part of his 
fleet from Phalerum bay to the eastern entrance of Salamis strait, 
to a line of which the small island of Psyttaleia formed more or 
less the centre. To  prevent any escape of the Greeks through 
the western strait of Salamis he sent the Egyptian squadron of 
zoo vessels to block its passage. What actually took place on the 
day of battle may be deduced from the Persae. The Persian 
fleet had to advance into the strait. Up to that time it had been 
hidden from the Greeks by the promontory of Cynosura; but the 
latter were aware that they were shut in, since Aristides had 
arrived at  Salamis from Aegina during the night, and had informed 
them of the Persian movement. 

North of Psyttaleia the strait of Salamis turns at right angles 
from north to west, and thus the Persian fleet, advancing on 
both sides of Psyttaleia, had to execute a wheeling movement. 
The strait after turning becomes somewhat narrower, a fact 
for which the Persians do not seem to have allowed, so that 
when they tried to advance into the inner strait with as broad a 
front as they had had when south of Psyttaleia a certain amount 
of confusion arose. I t  was during this confusion that the Greeks, 
who had advanced eastwards down the inner strait, attacked. 
Everything must have been in favour of the Greeks. The two 
fleets must have become almost literally jammed in the strait 
to the north of Cynosura, and that would favour the boarding 
tactics of the Greeks who had on their vessels hoplites serving 
as marines. Of the details of the fight a few are related by Herod- 
otus, but they are rather picturesque stories than real contribu- 
tions to  its history. Before the day was done the Persians had 
been either driven, or forced to retire, from the strait. 

The Greeks themselves seem not to have realized the extent 
of their victory until, shortly afterwards, the Persian fleet retired 
altogether from European waters and their army fell back north- 
wards, part of it  to winter in Thessaly with a view to further at- 
tack next year, part of it  to  Asia. Though Salamis was not de- 
cisive of the war, for the attack of Mardonius in 479 was very 
formidable, yet it is one of the decisive battles of the world in 
that, had it turned out otherwise, Greece would have fallen under 
the dominion of Persia. When the Greeks discovered that the 
Persian fleet had retreated they sailed as far as Andros. Pro- 
posals were made to break down the Hellespont bridges; but these 
were overruled. 

In  this same year Gelon of Syracuse inflicted on the Carthagin- 
ian invaders of Sicily such a defeat that, had he followed it up on 
the African coast, the career of Carthage might have come to an 
end. Thus the great scheme of Persia had failed in both east and 
west. When the year 479 opened, the Persian fleet seems to have 
been on the Ionian coast with a view t o  preventing any movement 
of revolt in the Ionian cities. Mardonius was in Thessaly with an 
army which Greek authors reckoned at  400,000 men. Half that 
number would probably be nearer the truth. In the campaign 
of 480 Themistocles had held supreme command of the Athenian 
contingents, both naval and military; but in 479 he vanishes from 
the picture. No Greek author gives any explanation of his dis- 
appearance. 

B a t t l e  of P1ataea.-In the spring the Persians seem t o  have 
made, through a certain Alexander of Macedon, an attempt t o  
detach Athens from the Greek cause. Sparta intervened, per- 
haps superfluously, and the attempt came to nothing. Then Mar- 
donius started from Thessaly on his march south. I t  is evident 
that at the back of what follows is a resuscitation of the Pelopon- 

nesian design to concentrate the land defence a t  the isthmus. 
Sparta was reluctant to move northwards, but fearing that  
Athens might desert the Greek cause, the Spartans, whose 
army was mobilized, made a surprise march northwards a t  the  
very time that a n  Athenian embassy was at  Sparta imploring them 
to act. But meanwhile Mardonius had overrun Attica. When, 
however, he heard that the Greek army was marching north he  
retreated to Boeotia with a base a t  Thebes. The Peloponnesian 
contingents of the Greek army now moved north from the 
isthmus, advancing to Eleusis, where the Athenian army met them. 
Then the whole force marched through the Dryoscephalae pass 
into Boeotia, and took up a position low down on the north side 
of the pass. Here the position was across a valley, the Greek 
centre being on low ground, and the wings on higher ground on 
either side. The position was close to the little town of Erythrae. 
The Persians were encamped on the Asopus river about three 
miles north of this point. The Persian cavalry assailed the Me- 
garians in the Greek centre but the Athenians went to their help, 
and the cavalry attack was driven off. During the night the 
Greeks moved in a north-north-westerly direction to a hollow on 
the north side of which rose a ridge, the Asopus ridge. The Per- 
sians got wind of the movement, and moved up the Asopus to  
a position fronting the Greeks. About this time reinforcements 
were coming in which raised the numbers of the Greek army t o  
a total of 108,200. The number of hoplites, the real fighting 
force, was about 39,000. The Persians numbered about 200,000. 
With them, however, were some Phocians and a large force of 
Thebans. 

A position of stalemate then supervened, neither side attempt- 
ing anything for eight days. Then, as the Greeks were some two 
miles from the .passes which debouch on to the field, the Persians 
began to send cavalry round their flanks, which attacked and inter- 
fered with the Greek provision trains. Then came a grand attack 
by the Persian cavalry which harassed the Greeks with long-range 
missiles, and destroyed the spring of Gargaphia on which the 
Greeks were dependent for water. I t  lay in a hollow behind the 
Greek line. The Greek position on the Asopus ridge became unten- 
able, and a retreat was necessary. The new position which was to  
be taken up was at  the " i~land,~ '  which is a mound on a ridge a t  
the foot of Cithaeron about a mile east of the town of Plataea, 
and almost surrounded by two branches of the deroe river. But, 
though the army generally was to make for this position, it  is 
evident from what followed that the Spartans were to go in the 
first place to the relief of the Greek baggage trains in the passes. 
As the retreat was to be made at  night there was every possibility 
of confusion. The Greek centre s~ar ted  first, but missed the 
"island" and arrived at  the town of Plataea. The Spartans started 
later south-south-east towards the pass of Dryoscephalae. The 
Athenians, who had waited for the Spartans to move, then started 
for the "island." Neither the Spartans nor the Athenians reached 
their objectives, for the Spartans, after they had gone a little more 
than a mile from the summit of the Asopus ridge, were assailed 
by the Persian cavalry and brought to a standstill a t  a point near 
a temple of Eleusinian Demeter, which stood on the ridge next 
east of the Asopus ridge. Mardonius seems t o  have thought that 
the Greek retirement meant defeat, and to have determined to 
make the rout complete. So long as the Persian cavalry employed 
missiles the Spartans suffered considerable loss. Then the Persian 
infantry came up. The battle was an unequal one, for the light- 
armed Persian had no chance against the hoplite. In  the m&lCe 
Mardonius himself perished, and eventually the Persians were 
driven back in rout and tried to take refuge in their camp. Mean- 
while the Athenians on the Greek left had started for the "island." 
They had only reached the plain south-west of the Asopus ridge 
when they received a message from the Spartans asking for as- 
sistance, and seem to have started off in their direction. But in 
the hollow south of the Asopus ridge they were assailed by the 
Greeks who were fighting on the Persian side. They defeated 
the Thebans after an obstinate fight. The Greek centre at  Plataea 
had by this time received news of the two battles, and part of it  
seems to have hurried to aid the Spartans, while the other part 
went to help the Athenians. The latter were badly cut up by the 
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Theban cavalry, and so never reached the Athenians, while the 
former may possibly have taken part in the last stages of the fight 
beneath the temple of Demeter. The last phase of the battle was 
a combined assault by the Greeks on the Persian camp and a 
general massacre of the enemy, 30,000 of whom are said to have 
perished. The Greeks celebrated their victory by dedicating to 
Delphi a tenth of the spoi!s and setting up the famous serpent 
column surmounted by a bowl, the remains of which still survive 
a t  Constantinople. The leaders of the medizing party a t  Thebes 
they captured and executed. Plataea set the seal on Salamis. The 
two battles saved Hellenism in Europe from becoming orientalized, 
and thus modified the history of the world. 

N a v a l  Opera t ions  in t h e  Aegean:  Mycalk.-While these 
things were taking place in European Greece, a Greek fleet was 
operating on the Asiatic coast of the Aegean. The Ionians had 
appealed for help. The fleet was commanded by the Spartan 
Leutychides. For some unknown reason the Phoenician contingent 
of the Persian fleet had been sent home, and therefore the weak- 
ened remnant dared not try conclusions with the Greeks on the 
open sea. They sought refuge at  MycalC where was a strong land 
army which had been overawing the Greek cities. As the Persians 
declined a naval battle, Leutychides disembarked his troops and 
attacked them on land. The result was an obstinate battle but a 
great Greek victory to  which the Ionian contingent on the Persian 
side contributed by turning against their masters. From that time 
forward the fate of the Greek cities of Asia became a factor in 
the relations between Persia and the European Greeks. The year 
478 was spent partly in the reconstitution of Attica and in that 
rebuilding of the walls of Athens which the Spartans would have 
prevented had they not been tricked by Themistocles. 

The D e l i a n  Confederacy.-As far as the patriotic Greeks 
were concerned the action of the Ionians at  MycalC had practically 
committed them to the liberation of the Greek cities of Asia 
from Persian rule, and so the war had to be carried on in the form 
of an attack on the Persian hold on the Greek cities of the Aegean, 
the Propontis and Cyprus. Pausanias the Spartan who had com- 
manded at  Plataea led in 478 what was probably a very mis- 
cellaneous fleet drawn from the Greek mainland and islands in an 
attack on the Persian possessions. Under his command Cyprus 
and Byzantium were taken, the former a base for Persian attack 
on the Aegean, the latter the key to the corn route from the 
Euxine. At Byzantium Pausanias developed certain strange habits 
which the Greek patriots interpreted as medism. Sparta recalled 
him, and sent out a successor whom the Greeks refused to accept 
as commander; and so the leadership passed t o  Athens. Sparta 
withdrew from the war, and it is probable that all the other States 
of the mainland save Athens withdrew at  this time. With the new 
league came the tribute from those States which paid Athens to 
furnish ships and crews on their behalf, an ever-increasing number 
as time went on. How long it  took to set free the Greek cities 
of the Asiatic coast is not known. I t  is probable that one of 
the main motives of the campaigning was the complete restoration 
of the passage through the Hellespont and Bosporus to  the Euxine 
corn region. The restiveness of the allies culminating in the revolt 
of Naxos in 467, shows that there were many of them who thought 
that the danger from Persia was over by that time. Whatever may 
have been the case before 466 the battle of the Eurymedon in 
that year put Persia completely out of action as far as the Aegean 
was concerned. That  great victory by land and sea was less dra- 
matic and less decisive of the future than Salamis had been; but 
for 50 years after the battle Persia left Greece alone. Still the 
experience of 50 years later was to show that those members of the 
league who supposed that the danger from Persia was over for ever 
were mistaken. I t  was the continued existence of the great Athe- 
nian fleet which kept the Persians from interfering in Greek affairs. 
Within a brief period after its destruction a t  Syracuse the inter- 
ference began again, and within 30 years of that time Persia 
had become arbiter even in the internal politics of Greece. 
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(London, 1901) ; M. Cary and I. A. R. Munro, Cambridge Ancient 
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W. W. How and J. Wells, Commentary on Herodotus (Oxford, 1912) ; 
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GRAECO-TURKISH WAR, 1897. This war between 

Greece and Turkey (see GREECE: Modern History) involved two 
practically distinct campaigns, in Thessaly and in Epirus. Upon 
the Thessalian frontier the Turks, early in March, had concen- 
trated six divisions (about 58,000 men), 1,500 cavalry and 156 
guns, under Edhem Pasha. A seventh division was rendered 
available a little later. The Greeks numbered about 45,000 
infantry, goo cavalry and 96 guns, under the crown prince. On 
both sides there was a considerable dispersion of forces along the 
frontier. The Turkish navy, an important factor in the war of 
1877-78, had became paralytic ten years later, and the Greek 
squadron held complete command of the sea. Expeditionary 
forces directed against the Turkish line of communications might 
have influenced the course of the campaign; but for such work 
the Greeks were quite unprepared, and beyond bombarding one 
or two insignificant ports on the coast-line, and aiding the trans- 
port of troops from Athens to Volo, the navy accomplished 
nothing. On April 9 and 10 Greek irregulars crossed the frontier, 
either with a view to provoke hostilities or in the hope of foment- 
ing a rising in Macedonia. On the 16th and 17th some fighting 
occurred, in which Greek regulars took part;  and on the 18th 
Edhem Pasha, whose headquarters had for some time been estab- 
lished at Elassona, ordered a general advance. The Turkish plan 
was to turn the Greek left and to bring on a decisive action, but 
this was not carried out. In  the centre the Turks occupied the 
Meluna pass on the ~ g t h ,  and the way was practically open to 
Larissa. The Turkish right wing, however, moving on Damani 
and the Reveni pass, encountered resistance, and the left wing was 
temporarily checked by the Greeks among the mountains near 
Nezeros. At Mati, covering the road to Tyrnavo, the Greeks 
entrenched themselves. Here sharp fighting occurred on the 21st 
and nznd, during which the Greeks sought to turn the right flank 
of the superior Turkish central column. By the 23rd the Turkish 
forces had drawn together, and the Greeks were threatened on 
both flanks. I n  the evening a general retreat was ordered, and the 
loose discipline of the Greek army was at  once manifested. 
Rumours of disaster spread among the ranks, and wild panic 
supervened. There was nothing to prevent an orderly retirement 
upon Larissa, which had been fortified and provisioned, and which 
offered a good defensive position. The general dkb2cle could not, 
however, be arrested, and the mass of the Greek army fled south- 
wards to Pharsala. There was no pursuit, and the Turkish com- 
mander-in-chief did not reach Larissa till the 27th. Thus ended 
the first phase of the war, in which the Greeks showed tenacity in 
defence, which proved fruitless by reason of initially bad strategic 
dispositions entailing far too great dispersion, and also because 
there was no plan of action beyond a general desire to avoid 
risking a defeat which might prevent the expected risings in 
Macedonia and elsewhere. The handling of the Turkish army 
showed little skill or enterprise. 

Larissa being abandoned, Velestino, the junction of the Thessa- 
lian railways, where there was a strong position covering Volo, 
seemed to be the natural rallying point for the Greek army. Here 
the support of the fleet would have been secured, and a Turkish 
advance across the Othrys range upon Athens could not have 
taken place until the flanking position had been captured. 
Whether by direction or by natural impulse, however, the mass of 
the Greek troops made for Pharsala, where some order was re- 
established. The importance of Velestino was recognized by send- 
ing a brigade thither by railway from Pharsala, and the inferior 
Greek army was thus split into two portions, separated by nearly 
4om A Turkish reconnaissance on Velestino was repulsed, but 
on May 5 the Greeks were driven from their positions in front 
of Pharsala by three divisions. Further fighting followed on the 
6th, and in the evening the Greek army retired in fair order upon 
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Domokos. I t  was intended to turn the Greek left with the first 
division under Hairi Pasha, but the flanking force did not arrive 
in time to bring about a decisive result. The abandonment of 
Pharsala involved that of Velestino. Again delaying, Edhem 
Pasha did not attack Domokos till the 17th, giving the Greeks 
time to entrench their positions. The attack was delivered in 
three columns, of which the right was checked and the centre 
failed to take the Greek trenches and suffered much loss. The left 
column, however, menaced the line of retreat, and the Greek army 
abandoned the whole position during the night. No effective 
stand was made a t  the Furka pass, which was evacuated on the 
following night. Colonel Smolenski, who arrived on the 18th from 
Velestino, was directed to hold the pass of Thermopylae. The 
Greek forces being much demoralized, the intervention of the 
tsar was invoked by telegraph; and the latter sent a personal 
appeal to the sultan, who directed a suspension of hostilities. On 
the 20th an armistice was arranged. 

I n  Epirus at  the outbreak of war about 15,000 Greeks under 
Colonel Manos occupied a line of defense from Arta to Peta. The 
Turks, about 28,ooo strong, under Achmet Hifsi Pasha, were dis- 
tributed mainly a t  Iannina, Pentepagadia and in front of Arta. 
On April 18 the Turks commenced a three days' bombardment of 
Arta; but successive attempts to take the bridge were repulsed, 
and during the night of the 21st they retired on Philippiada, 26 mi. 
distant, which was attacked and occupied by Manos on the ~ 3 r d .  
The Greeks then advanced to Pentepagadia, but the position held 
by their advanced force near Homopulos was attacked on the 28th 
and zgth, and no Greek reinforcements were forthcoming when 
needed. The Evzones made a good defense, but were driven back 
by superior force, and a retreat was ordered, which quickly degen- 
erated into panic-stricken flight to and across the Arta. Reinforce- 
ments were sent to Arta from Athens, and on May 12 another 
incursion into Turkish territory began, the apparent object being to 
occupy a portion of the country in view of the breakdown in Thes- 
saly and the probability that hostilities would shortly end. The 
advance was made in three columns, while 2,500 Epirote volunteers 
were landed near the mouth of the Luro river with the idea of cut- 
ting off the Turkish garrison of Prevesa. The centre column at- 
tacked the Turks near Strevina on the ~ g t h ,  but although the 
Greeks fought well, they ultimately had to retreat. The volun- 
teers landed at  the mouth of the Luro, were attacked and routed 
with heavy loss. 

The campaign in Epirus thus failed. Under the terms of the 
treaty of peace, signed on Sept. 20, and arranged by the European 
powers, Turkey obtained an indemnity of FT4,ooo,ooo and a recti- 
fication of the Thessalian frontier. (G. S. C.) 

GRAF, URS (c. 1485-1 52 7), Swiss draftsman, engraver and 
goldsmith, was born at  Solothurn, the son of the goldsmith Hugo 
Graf, and probably studied under his father and then at  Basel. 
His art is inspired by that of Durer and of Baldung Grun. After 
a period of travel he settled in Base1 in 1509. In  1514 he executed 
a reliquary of St. Bernard for the monastery of St. Urban. This, 
his chief work as a goldsmith, was sold by the city of Lucerne in 
1850 and has since disappeared. Graf is best known for his 
dra

w

ings, executed in sure and bold line work. There are extant 
IOO woodcuts for which he made the drawings; a number of en- 
gravings, etchings and nielli, and some zoo drawings by his hand. 

The greater part of Graf's work is dated and signed by his 
monogram. - 

GR;~~FE, the name of a German family noted for its contribu- 
tions to medicine and surgery. 

KARL FERDINAND VON GRAFE (1787-1840), surgeon, was born in 
Warsaw, Pol., on March 8, 1787, studied in Germany and became 
professor of surgery in Berlin. He was a pioneer in German plastic 
surgery and was responsible for significant surgical innovations 
including technical improvements of blood transfusion, Caesarean 
section, rhinoplasties and repair of cleft palate. Grafe has been 
called the father of modern plastic surgery. He died at Hanover 
on July 4, 1840. 

ALBRECHT VON GRAFE (1828-1870), his son, considered the 
founder of modern ophthalmology and a pioneer in ophthalmic sur- 
gery, was born on May 22, 1828, a t  Berlin. He studied in Berlin, 

Vienna, Prague, Paris, London, Dublin and Edinburgh as an oph- 
thalmic specialist and became one of the greatest eye surgeons of 
the century and an authority on diseases of the brain and nervous 
system. He was noted also as a great and revered teacher and as 
the founder, with F. C. Donders (q.v.), of the Archiv f u r  Ophthal- 
mologie, which contains most of his important publications. Al- 
brecht von Grafe is connected historically with the operation for 
cataract by linear extraction (1867-88). He is best known to 
medical students for the eye sign in exophthalmic goitre which is 
named for him. Among his other contributions are iridectomy for 
glaucoma (1857), the establishment of sympathetic ophthalmia as 
a clinical entity (1866), his demonstration that often blindness and 
visual defects connected with cerebral disorders are traceable to  
optic neuritis (1860) and the introduction of the use of Helmholtz' 
ophthalmoscope in diagnosis. He died of tuberculosis a t  the age 
of 42, on July 20, 1870. 

ALBRECHT VON GRAFE (1868-1933)~ his son, a German politician 
and army major, was born at  Berlin on Jan. I ,  1868. He was a 
member of the German National party in the Weimar national as- 
sembly (1919), a member of the Reichstag (1920-28) and was co- 
founder (1922) and leader of the German National Independent 
party. He joined Hitler's National Socialist party but soon left it. 
He died on April 18, 1933. ( I .  H. L,) 

GRAFFITO, from the Italian word meaning "scribbling" or 
"scratching," has been adopted by archaeologists as a general term 
for the casual writings, rude drawings and markings on ancient 
buildings, in distinction from the deliberate writings known as in- 
scriptions. These graffiti, either scratched on stone or plaster by a 
sharp instrument or, more rarely, written in red chalk or black 
charcoal, are found in great abundance, e.g., on the monuments of 
ancient Egypt. The subject matter of these scribblings by boys, 
street idlers and the casual passer-by, includes scrawls, rude cari- 
catures, election addresses and lines of poetry. Apparently private 
owners of property felt the nuisance of the defacement of their 
walls; a t  Rome near the Porta Portuensis was found an inscription 
begging persons not to scribble (scariphare) on the walls. 

Graffiti are important to the paleographer as illustrating the 
forms and corruptions of the various alphabets used by the people, 
and may guide the archaeologist to the date of the building. But 
their chief value is twofold. First, they are important to the lin- 
guist for the information they furnish about the spoken language 
of the period and place and occasionally about other languages as 
well, as in the case of the ancient Greek mercenaries who scrib- 
bled their names, in the Cypriote dialect and syllabary, on an Egyp- 
tian sphinx, or the Greek "tourist" from Pamphylia who carved his 
name on the great pyramid a t  Giza. And secondly, graffiti are in- 
valuable to the historian for the light they throw on the everyday 
life of the man in the street of the period, and for the intimate 
details of customs and institutions. The graffiti dealing with the 
gladiatorial shows at  Pompeii are in this respect particularly note- 
worthy. 

The most famous graffito is that generally accepted as repre- 
senting a caricature of Christ upon the cross found on the walls 
of the Domus Gelotiana on the Palatine in Rome in 1857, and now 
preserved in the Kircherian museum of the Collegio Romano. 

GRAFT HYBRIDS: see CHIMERA. 
GRAFTING (IN PLANTS), is the operation of placing a 

portion of one plant (bud or scion) into or on a stem, root or branch 
of another (stock) in such a way that a union will be formed and 
the partners will continue to grow. This term includes bud graft- 
ing, scion grafting and approach grafting or inarching. The first 
two differ only in the amount of wood used for the scion. I n  
modern horticulture grafting is used for many reasons: to repair 
injured trees, to produce dwarf trees and shrubs, to avoid certain 
diseases, to retain varietal characteristics, to adapt varieties to  
adverse soil or climatic conditions, to insure pollination, to pro- 
duce multifruited or multiflowered plants and as the only method 
of propagation for some species. 

Although grafting was known to the ancients, i t  was not fully 
understood by them. Many records existed before the birth of 
Christ calling attention to instances of grafts which occurred in 
nature. Pliny the elder, writing on the various kinds of natural 
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grafting, called attention to combinations of cherry growing on wil- 
low, plane on laurel and laurel on cherry, which resulted from the 
germination of foreign seeds that were caught in a crack or hollow 
of an established tree. The subsequent independent growth of the 
seedling, upon hasty observation, might be construed as resulting 
from actual tissue union between the two plants. Many of these 
reports can be attributed to the observer's imagination, since 
plants having widespread genetic make-up are not generally com- 
patible. 

I n  theory any two plants which are closely related botanically 
and which have a continuous cambium can be grafted. Grafts 
between species are often successful, between genera occasionally 
so, between families nearly always failures. Within the genus 
closeness of botanical relationship is not an infallible guide as to 
probable success, but in the absence of recorded experience it is the 
best available. The ability of two plants to continue to grow or 
be compatible when joined together by the asexual practice of 
grafting is mediated by many complex physiological and environ- 
mental factors. 

Compatibility or congeniality in grafting is of various degrees. 
Apple grafted on oak fails immediately; apple grafted on pear may 
grow well for one or two years, but gradually weakens and dies. 
Some lilacs exist for a number of years on privet stocks, but fail 
ultimately. The common apricot is, other things being equal, 
the best stock for apricot varieties, but in moist soils in cool regions 
apricot trees flourish better on certain plum stocks than on apricot. 
These differences in adaptability of closely related plants that 
can be successfully grafted permit a greater degree of adjustment 
to soil conditions than would ordinarily be possible. ? 

The establishment of union between grafted components is ef- 
fected through the formation of a loose growth of cells (callus) 
contributed by both elements. These cells fuse into a mass so con- 
tinuous in compatible grafts that the precise location of the line 
of union is frequently impossible to determine. There is, however, 
no evidence of a fusion of individual cells. At the initial union 
the cells are usually isodiametric; in the secondary stage tissue 
differentiation begins. Just as in wound healing, union proceeds 
more rapidly if the wounded areas are protected against drying out, 
and in most forms of grafting rapid knitting is essential to main- 
tenance of life in the scion. 

The principles involved in grafting are based on the matching 
of scion and stock cambiums (meristematic tissue, the cells of 
which are undifferentiated and capable of frequent cell division). 
Cambial tissue in most woody trees and shrubs is an inconspicuous 
single cell layer covering the central core of wood and lying di- 
rectly beneath the bark. 

The success or failure of any grafting operation is based upon 
the compatibility of each plant part, closeness of fit and cambial 
contact. The union is initially held in place by pressure exerted 
by the stock, grafting tape or by rubber budding strips applied 
over the point of union. 

The numerous operative procedures by which grafted plants are 
produced fall into two major groups known as budding and graft- 
ing. Though these terms are well understood in ordinary usage, 
definite separation between them is impossible in some cases. Per- 
haps the best differentiation between budding and grafting is that 
offered by Charles Baltet, who defined grafting as any method 
which employs as a scion, a portion of a plant comprising the com- 
plete circumference, no matter how long it may be. This distinc- 
tion considers only the mechanical operations involved with no 
reference to the manner in which union is established. 

Budding.-As generally understood, budding is effected by 
raising or removing a segment of bark of the stock and inserting 
a segment of the scion, containing a bud, into the wound thus 
made. The piece inserted may be shield or patch shaped. In bud- 
ding apple, pear, peach, orange, etc., the bark is lifted away from 
around an upright or inverted T-shaped incision (fig. I A) and the 
bud is then inserted under the bark (fig. r B )  and tied securely in 
place with raffia or rubber budding strips (fig. I C) .  In  budding 
nut trees better results are usually obtained by removing a piece of 
bark, generally rectangular in shape, from the stock and replac- 
ing it  with a piece of bark carrying a bud from the tree whose 

FIG. 1.-THE T E C H N I Q U E  OF B U D D I N G  S H O W I N G  ( A )  BARK O F  STOCK O P E N E D  
FOR I N S E R T I O N  OF BUD: ( 6 )  METHOD O F  I N S E R T I N G  B U D  I N T O  I N C I S I O N ;  
( C )  STOCK WITH B U D  T I E D  I N  PLACE WITH A R U B B E R  B U D D I N G  STRIP 

reproduction is desired. I n  these cases tying and waxing are gen- 
erally employed in order to insure cambial contact and to protect 
the bud from desiccation and disease organisms. 

Ordinarily budding is practicable only during the period in which 
the bark slips freely on the stock. Most budding operations in 
nurseries in temperate zones are done from midsummer to late 
summer. The shield of the inserted bud usually unites with the 
stock within 14 days, but growth from the bud is not expected or 
desired until the folloming spring when the stock is cut back close 
to the inserted bud to force its development. 

In southern and Pacific coast states of the United States the long 
growing season permits June budding of peach and other stone 
fruits as early as stocks are workable, i .e . ,  when the stock is pencil- 
size in diameter. Stone fruit seedlings growing from seed planted 
in early spring or the preceding fall are budded actually in May 
rather than in June in many nurseries. The top of the stock being 
broken over at  once (to stimulate bud growth) but not removed 
until the bud has grown several inches; this procedure produces a 
budded tree ready for planting in the orchard in the autumn of 
the same propagating year in which the seed for the stock was 
sown. 

Budding may also be employed in producing double-worked 
trees. '4 bud of the intermediate variety is first placed on the 
selected rootstock in the usual manner and forced. The following 
year the desired scion variety is budded on the intermediate; the 
whole process taking about three years. 

Grafting.-In one form or another, grafting proper is used on 
plants either in the growing or dormant stage. Deciduous fruit 
trees are grafted ordinarily with dormant scions and frequently 
when the stocks are also dormant. I n  many of them (e .g . ,  appIe) 
callus formation takes place at  relatively low temperatures while 
the plant is dormant, thereby resulting in a graft which at  planting 
time has an incipient union. This permits bench grafting, a process 
in which dormant scions are grafted on small roots or pieces of 
roots, also dormant, during winter by workmen indoors. The 
grafted plants are stored in moist sand, sawdust or peat moss until 
spring, when they are lined out in nursery rows. Dormant scions 
may be grafted onto growing trees throughout the growing season, 
but the growth of the scion and healing of the stub consequent 
upon late grafting are much inferior to those obtained from spring 
grafting. 

In grafting plants having evergreen foliage, such as the orange, 
the leaf blades are removed from the scion in order to restrict mois- 
ture loss while the union is forming. Grafted conifers, however, 
are not defoliated, but are placed in a somewhat shaded position 
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in a closed case. In  many plants, including most conifers, root slanting cut, a t  a rather narrow angle, removes the top of the stock. 
regeneration is so slow that they seldom can be grafted success- A similar cut is made a t  the base of the scion. The two are joined 
fully bare rooted, and therefore the stocks must be well established so that the cambial zones match, after which they are tied securely 
in pots previous to the time of grafting. In  grafting the mango, in place. The tongue graft adds to the slanting cut a longitudinal 
which is particularly difficult, small potted stocks are sometimes split in the cut surfaces of stock and scion, in each case about one- 
placed close to young shoots of the mother tree which may then third of the distance in toward the centre from the longest lip. 
be united to the stock by inarching or approach grafting (see be- These two pieces are then fitted together giving increased contact 
low). In  this procedure the scion remains attached to the mother of the cambium zones and one which is less easily displaced than 
tree, being cut free only after it has united with the potted stock. the simple splice graft. Both splice and tongue grafts which are 

The various types of operation by which stock and scion are so to stand above ground are waxed or coated with grafting compound 
fitted together that they may unite by grafting number into the in order to prevent excessive drying from sun and wind exposure. 
hundreds. Six methods, however, will satisfy almost all require- Similarly, if these grafts are to stand below ground it is com- 
ments, since choice depends principally on ease of execution and mon to wrap the graft union with cloth-backed grafting tape. 
on the relative sizes of the stock and scion. When the stock is Side and Veneer Grafting.-With conifers and with some other 
much larger than the scion the cleft graft (fig. 2 A, B)  or a bark plants one of the side grafts is 
(crown) graft (fig. 2 E) is more advantageous. generally employed. Into the 

Cleft Grafting.-The cleft graft, usable when the stock is dor- stem of thestock,generally rather 
mant (i.e., its bark does not slip) involves sawing the stock at  close to the soil line, a long diag- 
right angles to its stem, splitting the stem and then inserting scions onal downward cut, traversing 
with the bases cut approximately wedge shaped so that their cam- about a third of the diameter, is 
bial zones (between the bark and wood) lie alongside the cambial made; into this is fitted the scion , 
zones of the stock. with its base trimmed to a wedge \, 

Bark (Crownj and Inlay Grajting.-These methods involve cut- shape. If the cut portion of the 
ting off the stock, as with the cleft graft, and either inserting a wood is removed and the scion, 
wedge-shaped scion between bark and wood of the stock (true bark cut only on one side, is fitted 
graft) or removing a portion of the bark into which is fitted exactly against the exposed surface of the 
the scion from which half the circumference of the basal portion stock, the operation is known as 
has been removed (inlay graft). The bark graft is practicable only veneer grafting. These two meth- 
when the bark of the stock separates readily from the wood. Since ods are suitable for use in cases 

A B 
these grafts are usually made above the ground, all cut surfaces where union of stock and scion 

FIG. 3.-TYPES O F  I N A R C H I N G  should be coated with one of the proprietary grafting compounds are slow to take place. 
or with grafting wax; to protect against drying out. These grafts ~ ~ ~ ~ ~ h i ~ ~ . - ~ h i ~  may be ac- S c i o n o n  left,  S ~ O C K  on r ight .  Dotted 

line shows where cuts are made af ter  can be made on stems of any size, but satisfactory healing is rarely complished by making an scion and stock grow together 
obtained without undue effort when the stubs exceed 2 in. in diam- diagonal incision in the scion and 
eter. a similar downward incision in the stock, fitting together the two 

Splice and Tongue Grafting.-The splice graft and its n~odified tongues thus created, tying in position and treating with a grafting 
form, the tongue graft (fig. 2 C, D) ,  are suited to cases in which compound (fig. 3 A). I t  may also be effected by removing a small 
stock and scion are very nearly of the same diameter. A straight longitudinal piece of bark and wood from the scion and fitting 

I exactly the exposed portion of the scion into a slot on the stock 
from which the bark has been removed (fig. 3 B). Both of these 
methods permit union of stock and scion to be established before 
either is severed. 

Bridge Grafting.-Closely related to the above methods in the 
structure of the approaches made is bridge grafting, but its use 
is in tree repair rather than in propagation. Where a portion of 
the bark of a tree has been removed by an injury (severe frost or 
foraging animals), the wound may be bridged over by a number of 
long scions, whose ends eventually unite with the healthy tissue 
above and below the wound. 

See also ARBORICULTURE ; CHIMERA; HORTICULTURE; PLANT 

PROPAGATION. 

GRAFTON, DUKES OF. The English dukes of Grafton 
are descended from HENRY FITZROY (1663-1690), the natural son 
of Charles I1 by Barbara Villiers (countess of Castlemaine and 
duchess of Cleveland). In  1672 Henry was married to the daugh- 

royal troops in Somersetshire; but in 1688, with 

H e  died of a wound received at  the storming of Cork. 
ACGCSTUS HENRY FITZROY, 3rd duke of Grafton ( I  735-181 I ) ,  

grandson of the preceding, was educated at  Westminster and Cam- 
bridge. In 1765 he was secretary of state under the marquis of 

B 
A Rockingham; but retired the next year, and Pitt (becoming earl 

F I G ,  2,-(A) C L E F T  G R A F T ;  (B) CROSS S E C T I O N  O F  CLEFT GRAFT;  (c ,  D) of Chatham) formed a ministry in which Grafton was first lord 
T O N G U E  ( W H I P )  GRAFT: (E) B ARK ( C R O W N )  GRAFT of the treasury (1766) but only nominally prime minister, until 
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Chatham's illness at  the end of 1767. Political differences and the 
attacks of "Junius" led to his resignation in Jan. 1770. He was 
lord privy seal in Lord North's ministry ( 1 7 7 1 ) ,  but resigned in 
1775, being in favour of conciliatory action toward the American 
colonists. In  the Rockingham ministry of 1782 he was again lord 
privy seal. In later years he was a prominent Unitarian. 

GRAFTON, RICHARD ( c .  I j 13-1 j 7 3 ) .  English chronicler 
and printer of "The Great Bible" ( I  539)  and the first and second 
Book  o f  C o m m o n  Prayer, received the freedom of the Grocers' 
company in I 534 and was its warden, I j j 5-56. In  conjunction 
with Edward Whitchurch he published a modified version of 
Miles Coverdale's English Bible, which was printed in Antwerp 
in I 537 and known as the Matthew Bible ( see  ROGERS, JOHN [c.  
I 500-1 j 551) .  In I 538 he went to Paris, where the revised Cover- 
dale New Testament was reprinted "for Richard Grafton and 
Edward Whitchurch." They began printing the folio known as 
"the Great Bible," by special license obtained from Francis I at  
Henry VIII's request. The work was suddenly stopped by the 
French government and the presses seized. Grafton fled, but his 
patron, Thomas Cromwell, bought the presses and type, and print- 
ing was completed in England. In I 544 Grafton and Whitchurch 
secured the exclusive right of printing church service books, .and 
on Edward VI's accession Grafton was appointed king's printer. 
In  this capacity he produced the Book of Homilies ( I  547) .  the 
B o o k  of C o m m o n  Prayer (1549  and 1552)  and the Acts o f  
Parliament ( I  j j2 and I j 5 3 ) .  

In I 553 he printed Lady Jane Grey's proclamation and signed 
himself the queen's printer. For this he was imprisoned for a 
short time by Mary; he seems thereafter to have retired from 
active business. 

His historical works include a continuation ( 1 5 4 3 )  of John 
Hardyng's Chronicle from the beginning of the reign of Edward 
IV to Grafton's own times. After retiring from printing he pub- 
lished A n  Abridgement of the  Chronicles of England ( I  j 6 2 ) ,  A 
Manuel1 of the  Chronicles of Englande ( I  j 6 5 ) ,  Chronicle at large, 
and meere Historye of t h e  a f fayres  of England ( I  5 6 8 ) .  Grafton 
was interested in London hospitals, being master of Bridewell, 
I j 59-60, and of Christ's hospital. I 560. 

He died in London in I 573 and was buried on May 14. 
See J .  A. Kingdon, Incidents in the Lives o f  Thonzas Poyntz and 

Richard Grafton (1895) and Richard Grafton,  Citizen and Grocer of 
London (1901). (R D.  C .  G. )  

GRAFTON, a city of Clarence county, K.S.W., Austr.. on 
the Clarence river 42 mi. from its mouth and 342 mi. N.E. of 
Sydney. Pop. of Grafton and South Grafton ( 1 9 5 4 )  14.201. I t  
became a municipality in 18 jg and a city in 1861.  Grafton is the 
seat of an Anglican bishop. The river is navigable to the city for 
ships of moderate burden and for small vessels to a point 3 j mi. be- 
yond. The entrance to the river and the river channel is being 
artificially improved for deep-sea ships. Rail and air services link 
the city with Sydney and Brisbane. Primary industries include 
dairying, production of sugar cane, maize, vegetables, timber, fruit 
and beef cattle. Secondary industries are the processing of timber, 
meat and dairy products, match manufacture and brewing. I t  is a 
popular tourist resort. 

GRAHAM, SIR JAMES ROBERT GEORGE, BART. 
( I  792- 1861),  ~ n ~ l i s h  statesman who played an important part as 
Sir Robert Peel's confidant and adviser, was born at  Netherby, 
Cumberland, on June I ,  1792, and educated at  Westminster and 
Christ Church, Oxford. Member for Hull and then for St. Ives 
from 1818 to 1820,  Graham withdrew from politics to manage the 
family estates in Cumberland, gaining repute as an expert in agri- 
cultural economics and technique. Returning to parliament for 
Carlisle in 1826,  he sat for Cumberland from 182 7 until 1837, and 
from 1838 for Pembroke, Dorchester and Ripon, before represent- 
ing Carlisle from 1852 until his death at  Netherby, Oct. 25, 1861. 

From the beginning an advanced Liberal, Graham became 
first lord of the admiralty under Lord Grey in 1830. H e  proved 
an efficient, economical administrator and was a member of the 
cabinet committee which drafted the first Reform bill. In office 
Graham's radicalism rapidly waned, and in 1834 he resigned u-ith 
his friend Lord Stanley (later Lord Derby) over proposals to divert 

revenue from the Irish Church. While refusing to join Peel's 
first ministry, he abandoned the Whigs in 1835.  and soon emerged 
as Peel's most valuable lieutenant in the commons, bitterly hostile 
to his old colleagues. Home secretary from 1841 to 1846, Graham's 
influence upon social and economic policy was considerable, notably 
over the corn laws; but, despite his talents. his record in his own 
office was neither popular nor successful since he was particularly 
disliked by protectionist Tories. After 1846 Graham readily ac- 
cepted Peel's support for the Whigs, though refusing office several 
times. When the latter died in 1850, Graham became the leading 
Peelite in the commons and helped to promote the Aberdeen coali- 
tion of 1852 in which he returned to the admiralty. The perform- 
ance of the navy in the Crimean War suggests that his insistence 
upon economy did not conduce to efficiency. Graham resigned 
soon after the formation of Palmerston's ministry in 185 j and 
ceased to play any prominent part in politics, though remaining 
active behind the scenes. 

Industrious, well informed and authoritative, Graham never 
attained the success his ability merited. Pompous and repellent 
in manner, incapable of conciliation, he was unpopular in parlia- 
ment, being regarded as both vindictive and unreliable. Never- 
theless, he was highly esteemed by all leading politicians, and his 
importance lies in his standing as an adviser and consultant. Next 
to Peel, he was the main architect of the new conservatism, and 
acted as Peel's right-hand man in his most famous administration. 
Moreover, after 1850 the younger generation of Peelites, such as 
W. E. Gladstone and Sidney Herbert, looked mainly to Graham 
for guidance if not leadership; and his counsel tended toward 
collaboration with the Whigs and Radicals, out of which the later 
Liberal party was to develop, rather than Conservative reunion. 

(A. F. T.) 
GRAHAM, MARTHA (1895-  ), U.S. dancer, choreog- 

rapher and teacher, one of the most important and controversial 
exponents of the modern dance, was born in Pittsburgh. She was 
educated in California, and in 1916 began dance studies there under 
Ruth St. Denis and Ted Shawn. Following her debut with the 
Denishawn company two seasons later, she was given the leading 
role in Shawn's Aztec ballet X o c h i f l  ( 1 9 2 0 ) .  

In 1923 Martha Graham left the Denishaxvn company to appear 
in the Greenwich Village Follies. She made her debut as a concert 
soloist in 1926. in New York city. She had already begun to 
formulate her personal technique, exploring uncharted worlds of 
movement in her search for the form of dance which would most 
clearly express inner emotion. 

A theatrical artist of intense power and individuality, she has 
drann her subjects from such diverse sources as the American 
Indian (Primit ive Mys ter ies ,  El Peni ten te ) ,  American frontier life 
(Appalachian S p r i n g ) ,  literature ( L e t t e r  t o  the  Pi'orld, Deaths and 
Entrances) .  and Greek legend ( C a v e  of the  Hear t ,  Night  J o u r n e y ) .  
Vitally concerned with contemporary music, she has commissioned 
scores from Aaron Copland, Norman Dello Joio, William Schu- 
man and other distinguished American composers. 

In 195 j ,  under the auspices of the C.S. state department's cul- 
tural exchange program, Martha Graham toured the orient. 

(LN. ME.) 
GRAHAM (afterward CUNNINGHAME-GRAHAM), ROBERT 

(d. 1797?) ,  Scottish poet famous for his lyric "If Doughty Deeds 
My Lady Please," was the son of Nicholas Graham of Gartmore 
and Lady Margaret Cunninghame. H e  started life as a planter 
in Jamaica, where he was for a time receiver-general. In  1784 
he was elected rector of Glasgow university and from 1794 to 
1796 was M.P. for Stirlingshire. Politically he is remembered 
as the mover of a bill of rights, in which the Reform bill of 1832 
v*as foreshadoued, and as an ardent advocate of the ideals of the 
French Revolution; but it is for his lyrics that he has remained 
famous. 

GRAHAM, THOMAS (1805-1869),  British chemist often 
referred to as "the father of colloid chemistry" was born at  Glasgow 
on Dec. 2 1 .  1 8 0 j .  He was educated at  Glasgow university, now 
the Royal Technical college, under Thomas Thomson and then 
at Edinburgh under Thomas Hope. His father, a wealthy busi- 
nessman, wished him to become a clergyman and when the boy 
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persisted in his intention to become a chemist. withdrew his 
support. He  then made his living by teaching and writing. H e  
was professor of chemistry in the Anderson institution. Edinburgh 
(1830-37). then a t  University college. London (1837-j jj and 
master of the mint (18j j -69) .  He  succeeded Edward Turner a t  
London in 1837. being chosen from among numerous aspirants for 
this desirable post. H e   as a fellow of the Royal society (1836). 
and one of the founders of the London Chemical and the Cavendish 
societies. He  was the first president of the London Chemical 
society (1841) and president of the Cavendish society in 1846. 

His first paper, published in 182j.  dealt with the absorption of 
gases by liquids, and the first of his important memoirs on gase- 
ous diffusion appeared in 1829. By measuring the rate a t  which 
gases diffuse through a plug of plaster of Paris. Graham developed 
the law, known by his name. "that the diffusion rate of gases is 
inversely as the square root of their density." (See  DIFFUSIOS.) 
He  further studied the flow of gases through fine tubes, and by 
effusion through a minute hole in a platinum disk; he found that 
the relative rates of effusion of gases are,  like their rates of diffu- 
sion, inversely proportional to the square roots of their densities. 

His early work led him to examine the diffusion of one liquid 
into another. and as a result of the experiments he divided bodies 
into two classes-crystalloids. such as common salt and colloids, 
of which gum arabic is a type-the former having high and the 
latter low diffusibility; this division has since been modified. He  
invented many of the terms used in colloid chemistry. Graham ob- 
served that in the passage through a parchment membrane these 
differences still held. and so was led to devise a method. "dialy- 
sis." for the separation of colloids from crystalloids. He also 
proved that the process of liquid diffusion causes partial decom- 
position of certain chemical compounds, the potassium sulfate. 
for instance. being separated from the aluminum sulfate in alum 
by the higher diffusibility of the former salt. 

In  1833 Graham studied the three forms of phosphoric acid 
(ortho, meta and pyroi.  The differences among them were attrib- 
uted to the fact that they contained different amounts of basic 
water. replaceable by metallic oxides, united n-ith a given quantity 
of phosphoric anhydride. (See Alembic Club Reprint ,  S o .  10. 

1906.j From this work the important concept of polybasic acids 
developed (see ACIDS AND BASES). I n  183j he published the 
results of an examination of the properties of water of crystalliza- 
tion as a constituent of salts: definite compounds of salts and 
alcohol. analogous to hydrates. can be obtained. and these vere 
called "alcoholates." In  his final paper he described palladium 
hydride. the first known instance of a solid compound formed 
from a metal and a gas. He  was led to assume the existence of a 
metal hydrogenium. i\lthough his lectures \\.ere characterized by 
accuracy and breadth. his manner was nervous and hesitant and he 
was not fluent of speech. Graham never married. His health was 
not robust and his tastes xvere simple. His quiet life was devoted 
entirely to scientific pursuits. H e  died on Sept. 16. 1869. 

B ~ ~ ~ . ~ o c ~ a ~ ~ . ; . - G r a h a m ' s  Ele+izents of Cheiizistry, first published in 
1833, went through several editions, and also appeared in German, 
remodeled under J .  Otto's direction. His Chemical and Physical Re- 
searches were collected b y  James Young and Angus Smith and printed 
"ior presentation only" a t  Edinburgh in 18j6, Smith contributing a 
valuable preiace and analysis of its contents. See also T.  E.  Thorpe, 
Esiays  in Historical Chemistry  (1923) ; .4ngds Smith, The Life and 
W o r k s  of Thoinas G~ahatrz (1884) : A. W. Hofmann, Z 7 ~ r  Erinnriung 
an vorangegangene Fre~rnde  (1888) ; E .  Jordis. Ostzald 's  Klassiker,  S o .  
179 (1911) ; W. Ramsay, Essays, Biographical and Histo,rical; M .  
Speter, essay in Bugge's Das Buch der Grossen Chenziker (1930). 

(R. E .  0.) 
GRAHAME-WHITE, CLAUDE (1879-1959)~ English 

aviator and engineer, who pioneered in British aviation, was born 
on Aug. 21. 1879. H e  was educated a t  Bedford and studied engi- 
neering. H e  owned one of the first gasoline-driven motorcars in 
England, and worked a t  a motor engineering business in London 
until he became interested in aeronautics in 1909. I n  that year he 
gained an aviator's certificate of proficiency, being the first Eng- 
lishman to do so. The folloming year he entered many flying races 
in Europe and in the United States. \\here he won the Gordon 
Bennett cup. He  founded the first British flying school at Pau 
in France, in 1909. I n  1910 he joined a company to run the Hen- 

don aerodrome of London. At the outbreak of World W a r  I in 
1914. he mas commissioned in the royal flying corps, but  later was 
recalled to superintend the construction of government planes. H e  
wrote many treatises on aircraft, dealing with its history, its tech- 
nical development and its use in warfare, including: T h e  Aero- 
plane, Past, Present and Future (1911); T h e  Aeroplane i n  W a r  
(1912); Flying, an  Epi tome and a Forecast (1930). 

Grahame-White died in Nice, France, Aug. 19, 1959. 
GRAHAMSTOWN, a town in Union of South Africa. 33' 

19' S. .  26'  31' E . ;  alt. 1.769. Pop. (1951) 23.789 (8.630 white, 
11.814 native. 3,117 "coloured." 178 Asiatics). I t  is 106 mi. from 
Port Elizabeth and is reached by a branch line from Alice Dale, on 
the main Port Elizabeth-Pretoria line. The first settlement, estab- 
lished here in 1812, near the headwater of the Kowie river, and on 
the slopes of the Zuurberg. was a military post. founded by Col. 
John Graham. to hold in check the Kafir tribes. T h e  town is 
named after its founder. After the arrival of the 1820 settlers. the 
site was chosen as a central rallying point in case of need. Since 
that time. in spite of its present son~e.rvhat isolated position. Gra- 
hamstown has retained its importance. I t  is the capital of the 
Eastern province of Cape Colony, and here the Eastern province 
la\\- courts are placed. I t  is also the seat of Anglican and Roman 
Catholic bishops. The town is pleasantly laid out with broad, 
straight streets. often lined with trees. I t  is often regarded as the 
most English town in Cape Colony. The slopes of the  neigh- 
bouring ridge are planted with trees, and from the top a magnifi- 
cent view of the surrounding country can be obtained; a view of 
much geological interest. The  town is also an important edu- 
cational centre. I t  has several good schools. and a training college. 
The Rhodes University college. a constituent college of the Uni- 
versity of South .Africa, stands in its olvn grounds. and is equipped 
with fine hostels. college bui.ldings and playing fields. Among the 
public buildings mention may be made of Ft. George's cathedral 
(Anglican). built from designs by Sir Gilbert Scott. St.  Patrick's 
cathedral (R.C.) ,  and the commemoration chapel (b'esleyan), 
erected in 1 8 l j  by the British 1820 settlers. The  Albany museum 
ranks high for its specimens of South African fauna and its col- 
lection representing early African cultures. (R .  U. S.; X.) 

GRAHN, LUCILE ( I  819-1907), Danish ballerina and chore- 
ographer, was one of the most celebrated dancers of her time: noted 
for lightness and technical virtuosity. Especially memorable was 
her appearance with Marie Taglioni, Fanny Cerrito and Carlotta 
Grisi in Jules Perrot's famous Pas de Quatre at  Her  Majesty's the- 
atre,  London, in 1845. 

Born June 30, 1819, in Copenhagen, she studied under Auguste 
Bournonville, and in 1836 \\-as the first to dance the title role 
in his version of La Sylphide a t  the Danish Royal theatre. A quar- 
rel ~v i th  Bournonville led to her virtual exile from Denmark after 
1839. but she danced successfully throughout Europe and was cho- 
reographer a t  the Munich opera, 1869-75. She died April 4! 1907, 
in Munich. (LK. ME.) 

GRAIL, THE HOLY, the famous talisman of Arthurian 
romance. the object of quest on the part of the knights of the 
Round Table. I t  is mainly. if not wholly, known to  English 
readers through the medium of Sir Thomas Illalory's translation 
of the French Quite del Suint Grunl, where it is the cup or  chalice 
of the Last Supper. in which the blood which flowed from the 
~vounds of the crucified Saviour has been miraculously preserved. 
Students of the original romances are aware that there is in these 
texts an extraordinary diversity of statement as to  the  origin 
and nature of the Grail. and that i t  is extremely difficult t o  deter- 
mine the precise \ralue of the differing versions. 

The word grad undoubtedly originally signified dish; \ve read 
in an early French text of "boars' heads on grails of silver," and 
Robert de Borron. the author of the first Christian Grail romance, 
represents it as the dish on which. a t  the Last Supper, the Pas- 
chal Lamb was served. Helinandus describes it as a "\vide and 
some\\-hat shallo~v dish." This is certainly the primary sense 
of the word. which later on became attached to the v a r l '  '1ng man- 
ifestations of this mysterious object. Thus it may be a direct 
food-providing talisman. as in the version attributed to  the 
Welshman. Bleheris (probably identical with the Bledhericus to  
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whom Giraldus Cambrensis refers as " famosus  ille fabulator"). spiritually discerned. but always, and under any form, a source 
Here the king and his guests are fed by the "rich" Grail. which of life. Thus Wolfram's stone, the mere sight of which preserves 
acts automatically, "sans serja~zt  e t  sans senesclzal," the butlers all inhabitants of the Grail castle. not only in life, but in youth, 
providing the wine. Or it may be indirectly such a talisman. as is what is popularly known as "the philosopher's stone," that 
in the Perceval romances and the Galahad Queste, where its ap- stone of the alchemist which was the source of all life. Even 
pearance synchronizes with the feast provided, but we are not the bleeding head of Percdur may be interpreted on the same 
told that it is, as in the first case, the actual source of the food. lines. A passage in the Tork Bre.r,iary, for the Feast of the Be- 
I t  may be a crystal vase. filled with blood, from which the Fisher heading of St. John the Baptist. states "Ctapz~t Joha~znis i n  disco 
king drinks. through a golden reed ( D i u  CrBne, first visit) or signat Corpus Christi quo pascimur i n  sancto altari." LVhen the 
a reliquary containing the Host ( ibid. ,  second visit). I t  may be Grail had once been elevated to the purely Christian orthodox 
a cup or dish, accompanied by a lance, which bleeds into i t  (Ble- ' plane, as was done by Borron, and became the source, no longer 
heris and Perlesvaus);  the dish of the Last Supper (Borron's of physical, but of spiritual life, such a substitution, by one fa- 
Joseph ) ,  or the cup (Ques te) .  I t  may be a stone, as in the Par- miliar with the York Breviary, wns possible. even as the author 
zival; or its place in procession may be taken. as in the Welsh of Wolfram's source. or one before him, had introduced the al- 
Peredur, by a bleeding head on a dish. The task of the critic is chemical stone. As the record of the perennial, too often unsuc- 
to discover a solution which shall admit of all these diverse ob- cessful, quest for the source of life, all the puzzling features of 
jects being one and the same, all equally "the Grail." Modern the Grail story are capable of satisfactory explanation. There is 
criticism is gradually arriving at the conclusion that there is only no other clue to the maze. 
one solution which will meet these apparently contradictory de- The versions of the Grail Quest which have come down to us 
mands: that which lies in the direction of what is now termed the are ( I )  those of which Gawain is the hero: the version by Ble- 
"ritual" origin, rather than in that of purely Christian legend heris. incorporated in the first continuation of Chretien de Troyes' 
or modified folk tale. The theory of a Christian origin. once very Pcrcr~vczl, and Dizr CrBne, a long and rambling series of Gnwnin 
generally accepted. has now been practically abandoned in face adventures. the source of which is unknown. ( 2 )  The important 
of the fact that no story of Joseph of Arimathea and the Grail group of which Perceval is the central figure: the Conte del 
exists in any legendary; it makes its first appearance in the ro- Grcztal or Parccvnl of Chrktien, with its three continuations, re- 
mance of Joseph o f  Arimathea by Robert de Borron. composed in spectively due to Wauchier de Denain. Gerbert (probably Gerbert 
the closing years of the 12th century, and by no means the earliest de blontreuil, author of Lc Romcan dc In T'iole~tte). and Illanessier; 
Grail romance. The connection of Joseph with Glastonbury. still the Pcrceval of Robert de Borron; Perlesvrzus, by an unknown 
credited in some circles, is even later, and is obviously imitated writer. and Pnrzivczl, by LVolfram von Eschenbach. the finest 
from the much earlier "Saint Sang" legend of Fescamp, of which romance of the cycle. Of the three continuations of ChrCtien's 
Nicodemus is the protagonist. Glastonbury and Fescamp were poem that of Gerbert is the most interesting, as it witnesses to 
alike Benedictine foundations, both enjoyed royal patronage, and the existence of a tradition connecting the Swan Knight with the 
their abbots were closely connected by family ties both ~irith each Grail hero, a tradition known also to Wolfram and to the author 
other and with the royal family of England. The Joseph-Glaston- of Sone de Nansai, and familiar to the present generation through 
bury story, which in its earliest form knoli~s nothing of the Grail, the medium of Wagner's L o h c n g r i ~ ~ .  (3) The latest of the Grail 
is thus easily to be accounted for. The folk-tale theory has more romances is the Queste, or QuZte del Saint Graal, a section of the 
in its favour, as there are undoubted folklore features in some of prose Lancelot, known to English readers through the medium of 
the romances, such as, e.g., the food-providing powers of the Malory's translation. Thus we have two romances of which Ga- 
Grail, but we have no popular tale. even fragmentary, which pro- wain is the hero; seven, if we include the three continuations of 
vides us with the requisite mise en scdne. ChrCtien, connected with Perceval; one only which knows Gala- 

On the other hand. it is now very generally recognized that the had, with Perceval as a good second. To treat Galahad as Grail 
machinery of the earlier romances--the Fisher king. sick, wounded hero par excellence, as is too often done, is a grave mistake. 
or in extreme old age, whose incapacity entails disastrous conse- See J .  L. Wcston, Fvonz Ritual to Romancr ( 1 9 2 0 )  ; J .  D. Bruce, The 
quences upon his land and folk, both alike ceasing to be fruitful; Evolubion oJ rlrthuric~n Rontalzce ( 1 0 2 ~ )  ; J .  Armitage Robinson, Two  
the quester. lvhose task is to heal the king. and restore fruitful- Glast f~nh~~ry  Legends ( 1 0 2 6 )  ; R. S. Loomis, Celtic M y t h  and Arthurian 

Rorwance ( 1 0 2 7 ) .  
ness to the land-bear a striking resemblance to the cults associ- 

( J .  L. W.) 

ated with such deities as Tammuz. Adonis and Attis. the object GRAIN, the fruit or caryopsis of cereals, and hence cereal 
of which was the renewal of vegetation and the preservation of plants generally (from Lat. grafzum, "seed"). ( s e e  GRAIX PRO- 

life, ~ ~ ~ t h ~ ~ ,  we now know that a certain early christian sect, ~ u c n o r  AND TRADE.) The word also refers to the malt refuse of 
the N ~ ~ ~ ~ ~ ~ ~ ~ ,  identified the L~~~~ of the christian worship u,ith bre~ving and distilling, and to many hard rounded small particles, 
these earlier deities, practised a triple initiation into the sources of such grains of sand, salt, gold, gunpoffder, etc. A grain is 

life, physical and spiritual, and boldly proclaimed themselves to also the smallest unit of weight, both in Great Britain and the 

be the true christians, accomplishing the mystery at the United States. I t s  origin is supposed to be the weight of a grain 

Third Gate." The evidence for the connection between Chris- of s~heat .  The troy grain= , 7 6 0  of a pound, the avoirdupois 
tianity and the Attis cult in particular is clear, and has been corn- grain= of a pound. In  diamond weighing the grain=$ of the 
merited upon by A, B, cook in the second volume of his menu- carat= ,7925  of the troy grain. The word "grains" was early used 
mental on Zeus. Scholarly opinion is steadily coming round of the small seedlike insects supposed formerly to be the berries 
to the view that the only interpretation of the obscurities and of trees, from which a scarlet dye was extracted (see COCHI- 
apparent contradictions of the Grail story is to regard i t  as the NE AL) .  The imitating in paint of the grain of wood is called 

confused record of a form of worship, semi-Christian, semi- graining. 
pagan, at one time practised in these islands, the central object GRAIN ELEVATORS: see GRANARIES AND GRAIN ELEVA- 
of which was initiation into the sources of life: physical and TORS. 
spiritual. This. and this alone, will account for the diverse forms GRAINGER, PERCY ALDRIDGE (1882-1961), Austral- 
assumed by the Grail, the symbol of that source. Thus it may ian pianist and composer, was born at  Melbourne, on July 8, 
be the dish from which the worshippers partook of the com- 1882. He studied there with Louis Pabst, with James Kwast a t  
munal feast; it may be the cup in juxtaposition with the lance, Hoch conservatorium. Frankfurt-on-Main, Ger., and later with 
symbols of the male and female energies, source of physical Ferruccio Benvenuto Busoni. From 1901 to 1914 he lived in Lon- 
liie, and well-known phallic emblems. I t  may be the "Holyn don, making extensive concert tours and also collecting the folk 
Grail, source of spiritual life, the form of which is not defined, tunes of which his effective arrangements became widely known. 
and which is wrought of no material substance-" 'twas not of In  1914 he settled in the United States. I n  1935 he founded the 
wood, nor of any manner of metal, nor was it in any wise of Grainger museum at  Melbourne. Grainger died at White Plains, 
stone, nor of horn, nor of bone"; it is a spiritual object, to be N.Y., on Feb. 20, 1961. 
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Grainger's compositions include: Molly on the Shore; Shep- 

herd's Hey;  Mock Morris; Irish Tune from County Derry; a clog 
dance, Handel in the Strand; paraphrase on the "Flower Waltz" 
from Tschaikovsky's Casse Noisette, choruses with instruments; 
Brigg Fair; Country Gardens; and many settings from Rudyard 
Kipling's Jungle Book. 

GRAIN PRODUCTION AND TRADE. True grains are 
the fruits of the grasses (q.v.), members of the botanical family 
Gramineae. They are characterized by monocotyledonous seed 
kernels, as contrasted to the pulses (peas, beans, etc.) and oil- 
seeds (castor-oil seed, linseed, etc.), most of which are members 
of Leguminosae and have dicotyledonous seeds. These grains are 
grown primarily for their starch or calorie content. The pulses 
and oilseeds are cultivated largely for their protein and fat con- 
tent. The cereal grains contain from 70% to 80% starch by 
weight, except for oats, barley, paddy rice and millet, which be- 
cause of their fibrous hulls, have somewhat less. 

This article deals with the principal uses of grain, including 
its importance in human diet, grain production and competition 
among grains for land, marketing arrangements and functions and 
world trade. Additional information on production will be found 
in the Agriculture sections of articles on countries, states and 
provinces, as ARGENTINA; INDIA; MICHIGAN; SASKATCHEWAN. 
See also articles on specific grains: BARLEY; CORN; RICE, etc. 

USES 

Impor tance  i n  H u m a n  Diets.-Since the dawn of civilization, 
the true grains have been fundamental to human life. No cmsider- 

TABLE I.-Comparzson of Pre- and Post-World W a r  11 Total Per Capita 
Calorie Sz~ppl ies  and Per Cent From Cetaals and Other Foods 

by Regions 

Total calories Other foods 

day day 

Western 
Europe. . 2,885 2,855 

North 
America . 3,140 3,085 

Latin 
America . 2,250 2,470 

Far east . . 1,995 1,830 
Africa and loz:$eB" / :;:g ;::;: 
World* . 2,445 2,360 

*Based on data from 36 countries comprising about 65% of the world's population 
but excluding China and the U.S.S.R. Postwar data refer to 1954-55 and 1955-56 levels 
of consumption. Prewar data from Food and Agriculture Organization of the United 
Nations, Second World Food Survey. 

Source: Food and Agriculture Organization of the United Nations, Monthly Bulletin 
of Agricultural Economics and Sfatistics, Oct. 1956. 

able densities of population can be sustained without either consid- 
erable production of grain within the area or access to imports. 
Hunting and pastoral production yield much less food per hectare. 
Root crops such as potatoes, yams and cassava usually yield more 
calories than grain; however, these crops require more labour, are 
difficult to store and transport and provide a less balanced diet. 

The cereals are grown principally for their energy content, but 
they also provide a considerable share of the proteins needed in 
human and animal diets. The protein content of whole wheat is 
I I % to IS%,  and that of ordinary white wheat flour about 10% 

to 124%.  Oatmeal has a slightly higher protein content; rice con- 
tains only 7 % ;  corn (maize), 9%;  millets, 63% to 12%; and 
sorghum, 10%. Relatively low-income countries heavily depend- 
ent on cereal diets balance their protein needs primarily with 
pulses, oilseeds and fish. Relatively high-income countries, which 
consume a high proportion of animal products, get their protein 
from this source and use oilseed cake and meal to supplement the 
cereals and roughage fed to their animal populations. 

Low-income countries with limited land and other resources are 
forced to consume a large share of their grain production directly 
for human food. A much greater population can subsist on a 
given level of agricultural resources by utilizing the primary cereal 
production directly instead of feeding it  to livestock. 

The world (excluding the Chinese mainland and the U.S.S.R.) 
obtains about half of its calorie intake from cereals (Table I ) ,  
about one-fourth from other crops and one-fourth from animal 
products. In  the pre-World War I1 period, China obtained an esti- 
mated 70% to 80% of its calorie intake from cereals. Little data 
are available on the U.S.S.R. However, after the death of Stalin 
in 1953. the government stated that animal numbers had changed 
little from Czarist times, indicating a heavy dependence on cereals 
and other crops to feed the growing population. The diets of the 
northern European countries, the United States, Canada, New 
Zealand and Australia have the lowest proportion of cereals rang- 
ing from one-fourth to one-third of the total calorie intake. See 
also CEREALS. 

Dec l in ing  Propor t ion  of Cereals i n  H u m a n  Diets.-All 
regions except Latin America, Africa and the near east had a de- 
cline in total calorie intake after World War I1 as compared to 
the prewar period. All regions except Oceania had a decrease in 
the percentage of calories supplied by cereals. Any considerable 
shift in human diets from cereals to animal products would have 
to be accompanied by large increases in the production of the feed 
grains (oats, barley, sorghums, corn) relative to that of the food 
grains (wheat, rye, rice). However, for a large proportion of the 
world's population, the primary problem is securing a higher level 
of calorie intake; improving the quality of diets is of secondary 
importance. 

I n d u s t r i a l  Uses.-In addition to their use as human food and 
animal feed, grains have long been the principal raw material for 
the brewing and distilling industries. Cereals are also used for 
industrial alcohol, starches, films, polymers and other products. 
Total utilization for these purposes is small, however. Even in 
the United States where supplies are abundant and relatively cheap, 
industrial uses account for only 5% to 7% of cereal grain produc- 
tion. Industrial uses for cereals are probably declining in spite 
of considerable research effort aimed at  finding new uses. 

PRODUCTION 

The importance of cereal production to human nutrition is indi- 
cated by the proportion of arable land devoted to it. I n  the 
world (excluding U.S.S.R.) approximately half the estimated area 
of arable land, fallows and orchards is used for cereal production 
(Table 11). In the far east where there is heavy population pres- 
sure upon the land resources, approximately three-fourths of the 
land area is devoted to the cereals. In other parts of the world 
where population pressures are not so great, the proportion de- 
voted to cereals is smaller, amounting to only one-fifth in Africa. 
When allowance is made for the necessary fallow in dry areas, 
somewhat over half the world's arable land is devoted to cereal 
grains. 

TABLE 11.-Area Used for Cereals as a Per Cent of Total Arable Land and 
Orchards by Regions* 

Region 
Total arable Used for cereal crops 

Europe . . . . . 73.5 49.0 
North America , . , 42.6 
Latin America. , , . 
Near east. . . . . 12.0 AI.0 
F a r e a s t .  . . . , 355 272.5 
Africa , , . . . 
Oceania 
World toti1 (ekcl. u.s.s.R.) : 1,150 48.4 

*1~54-56 average. tIncluding fallows and temporary grass lands. 
Source: Food and Agriculture Organization of the United Nations, Yearbooks of Food 

and Anriculture Statistics. 

Regional  Produc t ion  Patterns.-The results of different 
combinations of environmental, consumer preference and economic 
factors are shown in Table 111. Wheat, because of wide adapta- 
tion and high favour with consumers, is an important grain in all 
regions. Rye is important only in Europe and the U.S.S.R. where 
the combination of infertile soils and a cool climate restrict the 
choice of crops. Barley, like wheat, is important in all regions. 
Oats production is confined to Europe, North America and Oce- 



GRAIN PRODUCTION AND TRADE 
ania; the remaining regions are largely too hot or dry for it. 

Corn (maize) is produced in all regions of the world, but the 
major concentrations are in the western hemisphere countries (the 
United States, Mexico, Brazil and Argentina) ; and in Africa (the 
Union of South Africa). The millets and sorghums are important 
crops in only three regions: the near east, far east and Africa. 
They are the best cereal crops for the extensive hot, dry areas 
in these regions. 

Rice production is geographically the most concentrated of any 
of the cereals. I t  is the dominant crop in the far east. I t  is 
not a very important crop in any other region as a whole, but is 
important in individual countries; e.g., Brazil, Spain, Italy and 
Egypt. The bulk of the crop is grown in the alluvial plains 
around the edge of the Asian land mass from India to China and 
in the Japanese, Philippine and Indonesian islands off the coast of 
Asia. 

Re la t ive  Impor tance  a n d  Requi rements  of t h e  Ind iv idua l  
Cereal  Grains.-Farmers' and peasants' chbices of the crop or 
crops grown depend on a number of environmental and economic 
considerations. The individual grains compete with each other 
and with other crops for land. Estimates of the proportion of 
cereal land occupied, the proportion of the total cereal crop ac- 
counted for by each cereal by region and world totals (exclusive 
of the U.S.S.R.) are given in Table 111. 

TABLE 111.-Relative Iwtportance of the Principal Cereal Crops by Area 
and by Production, by Regions* 

I Region e a t  R e  1 a r e  1 Oats 1 o n  1 Rice I 
.sorrhum 

Europe . . . . . 
North America . . . 
Latin America . . . 
Near east 
Fareas t  . . . . 
Africa . . . . . 
Oceania 
World total (excl.' u.s:s.R:: 
U.S.S.R.t . . . . 

~ o r t k  America . . . 
Latin America . . . 
Neareast  . . . . 
Fareas t  . . , . 
Africa . . . . . 
Oceania. 
World total ( ~ ~ ~ I . ' u . s . s . R . ~  
U.S.S.R.f . . . . 

.otal area In cereal crops) 

1 2:; 1 :;:; 1 ;:; 

1 1 2 . 5  1 7.6 I 3.4 
total cereal production) 

*Average 1954-55. Total areas harvested and total production by regions shown in 
Table IV.  t19is .  $Data not available. 

Source: Food and .4griculture Organization of the United Kations, Yearbooks of Pood 
and Agricultural Stalislics; Monthly Rulietin of Agricultural Economics and Statistics. 

Wheat occupies the largest area, about one-fourth of that de- 
voted to cereals, followed by rice ( z o s ) ,  millet and sorghum 
(19%) and corn ( I  7 % )  Barley occupies about 10%. oats 7% and 
rye less than 3%. Much of the U.S.S R is either too dry or too 
cold for rice or corn. Almost two-thirds of the U.S.S.R. cereal 
area was devoted to wheat and rye in 1955 (Table 111). Only 
about 11% was in corn, millet and sorghum and rice combined. 

Rice accounted for 28$, and wheat and corn about 21% each 
of world cereal production in the second half of the 20th century 
(Table 111). Sorghums and barley accounted for about 10% each, 
oats 7 %  and rye less than 3%. 

In general, three factors determine the competitive position of 
the individual cereals within a region: ( I )  biological adaptation 
to the physical environment; ( 2 )  consumer preferences; and (3) 
economic considerations. 

Biological A d a p t a t i o n  t o  t h e  Physical  Environment.-  
JVheat.--Wheat grows well under a wide variety of conditions in 
the temperate regions of the world. I t  grows best where the natural 
vegetation is grass, but also does well in many of the more fer- 
tile. temperate forested areas. The greater part of the world's 
wheat is fall-sonn winter wheat. I t  is relatively winter hardy; 
however, it will not thrive in many localities above 55"-60" N. 
latitude or 40" S. latitude. Wheat is damaged by high tempera- 
tures in the maturing stages; therefore, little wheat is grown (ex- 
cept in a few localities a t  higher altitudes) between 30" N. and 

30' S. latitude, because temperatures warm up too rapidly in the 
spring. 

Rye.-Rye is noted for its hardiness to cold, disease and pests, 
and for its ability to perform more satisfactorily than wheat on 
poor, sandy soils. This combination of characteristics has rele- 
gated rye to the marginal land in the temperate climates. 

Barley.-Barley grows where wheat and other temperate region 
cereals are adapted but is less winter hardy than wheat and rye. 
I t  usually competes with corn, oats, rye and low-grade wheat as 
feed, although special types are grown in the United States and 
Europe for the malting industry for beer production. 

Oats.-The oat is less winter hardy than wheat or barley but is 
more successful in wet climates. Like barley, it  is used largely 
for animal feed. 

Corn.-Corn (maize) requires a combination of warm, humid 
weather. Generally nighttime temperatures must remain above 
58" F., and annual precipitation should total 30 in. or more with 
the bulk falling within the growing season. 

Millets and Sorghums.-These are warm-weather crops more 
tolerant to drought than corn. Millet yields considerably less 
than sorghum, but will make a crop in a very short season under 
soil and climatic conditions too rigorous for sorghums. 

Rice.-Unlike the other cereals, rice thrives in hot, humid 
weather on alluvial soils. The lowland varieties, which comprise 
the bulk of the crop, require waterflooding. Only the upland 
varieties important in some parts of China and a few other locali- 
ties compete for land with other cereals. 

Consumer Preferences-Wheat is the preferred grain for hu- 
man consumption in most of the western world. I t  makes a white 
bread of light texture because of the elastic nature of the protein 
or gluten in the wheat flour. In the U.S.S.R. and Europe, rye 
bread is eaten where wheat yields are unsatisfactory, but rye makes 
a heavy, less satisfactory, dark bread. Wheat is gradually dis- 
placing rye as a bread grain as world real incomes rise. Further 
decreases in the use of rye for food are likely. 

Rice is the preferred food grain in the greater part of the orient. 
Wheat and other grains are substituted where rice cannot be grown 
or is not available. 

The remaining so-called coarse grains are more likely to be used 
for animal feed than for human food and compete on the basis of 
relative yields rather than consumer preference. Human popula- 
tions ordinarily use these coarse grains for food only where the 
relative costs of producing wheat or rice are too high for them to 
afford. Corn is used extensively in parts of Latin America and 
the millets and sorghums are used in the relatively poorer and 
drier sections of Asia and Africa. 

Economic Considerations.-The returns from grain produc- 
tion are the result of yields, prices and the costs of production. 
Thus, while the costs of producing the small grains (wheat, rye, 
barley and oats) are not greatly different, wheat is so much fa- 
voured by consumers that it has a considerable price advantage 
over all the other temperate region grains. 

Corn derives its competitive position by virtue of its very high 
yield relative to the other cereals and its consequent low cost 
per unit of production. This makes it the most competitive live- 
stock feed in regions environmentally suited to corn production. 

Rice has relatively high costs of production because of the la- 
bour involved, but its adaptation to hot, humid climates and favour 
with oriental consumers makes it the staple food crop in south and 
east Asia. including Japan, the Philippines and Indonesia. 

Area Harvested a n d  Production.-An average of j j7,ooo,- 
ooo ha. ( I  ha. equals 2.471 acres) was devoted to cereals in the 
world (excluding the U.S.S.R.) in the middle 1950s (Table IV). 
This was an increase of about one-fifth from 1934-38. The largest 
increases in cereal area were in the near east and the far east with 
increases of over 40%. Latin American and African areas each 
increased more than 25%. There were small decreases in North 
America, Europe and Oceania. 

The U.S.S.R. had apparently just about regained its prewar 
level after a decline caused by World War I1 disruptions. 

An average of 733.0oo.000 metric tons of cereals were produced 
in the world (excluding the U.S.S.R.) in 19j4-j6 (Table IV).  
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*C.S.S.R. area information adapted from Commonwealth Economic Committee Grain 
Crops I y j i .  11940. :IQSO-SZ 

Food and Agriculture Organization of the United Sat ions,  E'eerhooks oj,Food 
and Agricullural Slalislics; Moniidy Bulletins oJ Agriculiural Economics and Slattsiics. 

TABLE 1V.-World Cereal Prod~tction by Regions, 1934-38, 1948-52 
aed 19 54- j6 

This represents an increase of about one-third from 1934-38. All 
regions of the world shared in the gains, the largest increases 
being in Africa and Xorth America. 

The increased world production was the result of the increase 
of about one-fifth in harvested area coupled with about a 10% 

increase in average yields as compared to the 1934-38 period 
(Table IV). All regions except the near east and far east had 
higher average yields Increased yields in Europe, Sorth America 
and Oceania permitted these regions to increase production sub- 
stantially in spite of decreased areas harvested. LT'hat sketchy in- 
formation was available on the U.S.S.R indicated it about kept 
pace with world increases in cereal production up to the middle 
19jos. Extensive plans to increase grain production by adding to 
planted area and increasing average yields mere under may. 

Competi t ion A m o n g  Grains.-As noted above, the percent- 
age of cereals in human diets appeared to be declining, particularly 
in the western hemisphere and Europe. with some tendency for re- 
placement by animal products Barley, corn and sorghum produc- 
tion grelz at a faster rate than wheat and rice. nhile world rye 
production actually decreased (Table V) .  Only oats of the feed 
grains showed a very modest growth in production, probably be- 
cause of the increasing replacement of horses with tractor power. 
The same general trends also applied to the V.S.S.R. where rye 
production decreased and strenuous efforts \+ere under way to 
increase corn and other feed grain production. 

While in some limited cases there may be substitution of corn 
for wheat or rice, resulting in a lamer quality diet, the net effect 
of the rapidly rising production of feed grains should be an in- 
crease in the world animal numbers and a move to better quality 
diets. The increase in barley production was general over most 
of the world; hoaever, a large share of the increase in corn and 
sorghums was concentrated in Korth ..\merica, which already had 
a high-quality diet. Africa and the far east also shared in the 
corn and sorghum increase. 

Until the second half of the 20th century wheat had historically 
exceeded corn production because of its wide regional adapta- 
bility and high preference with consumers. The gradual increase 
in world real incomes and the slow replacement of cereal food by 
animal products in many areas permitted corn and sorghum pro- 
duction to expand faster than wheat after World War 11. The 
gradual adoption of hybrid corn and sorghum varieties should 
both increase yields and permit extension of the corn and sorghum 
growing area. These developments should permit corn and sor- 
ghum to continue their rapid growth in production and compete 
successfully with other cereals for a larger share of both land area 
and total cereal production. 

TABLE V.-Indices of TVorld (excl. U.S.S.R.) Prodz~ction of Individual 
Crreal  crop^, 1934-38, 1948-52 and 1954-56 

1 Crno 1 1914-18 1 1948-52 1 1954-56 / 

Region 

Europe . . , . 
Korth America . , . 
Latin America . . . 
S e a r e a s t .  . , . 
F a r e a s t  . . . . 
Africa. . . . . 

Wheat . . . . . 100 108.5 120.9 
Rye.  . . . . . 100 91.8 96.7 
B a r l e y .  . . . . 
Oats , . . . , 

Production 
(in ooo,aoo metric tons) 

1934-38 / 1918-52 1 9 ~  56 _ _ _ _  _ _ I l l  

. . 
Millet ank sniphum . , 

Rice , . , . , 

Seven cereals . . , 

Oceania . . 
JVorld totai (exdl. 

S . S R  , . . 
U.S.S.R.*.  . , , 

Area in cereals 
tin ooo,ooo ha.) 

1180  
1oY.j 
31.0 
21.8 

244.8 

ARRANGEMENTS AND FUNCTIONS I N  MARKETING 
The marketing system for grain consists of a chain of inter- 

mediary firms which value, transfer title, store. procegs and trans- 
port the grain as it moves through the channels of trade from 
producers to consumers. The organization of the system varies 
somenhat among countries, but in general the following pattern 
is used by the major exporters. 

The first points of assembly are local country elevators which 
buy from producers. From local elevators part of the grain is 
shipped to processors, but most of it goes to large terminal or sub- 
terminal elevators for storage and distribution to domestic users 
or exporters. Grain sold for overseas export is delivered to port 
elevators, from where it is shipped to port elevators in importing 
countries. In the major importing countries many processors have 
riparian locations in the port cities. Inland users procure their 
supplies by rail from the port elevators. (See also GRANARIES AND 
GRAIN ELEVATORS.) 

The  M a r k e t i n g  System.--In markets with flexible prices, the 
stimuli for keeping supply and demand in balance are provided by 
prices developed by the marketing system. The major function 
of an efficient price-oriented marketing system is to develop prices 
which perform the follox~ing functions: 

First, guide production by reflecting to producers both short- 
term and long-term changes in demand with respect to kind, quan- 
tity and quality. The demand for grain is constantly changing 
with changes in consumer income, preferences. population. changes 
in price relative to competing commodities and improvements in 
processing and merchandising. 

Second, move supplies through the channels of trade and into 
uses where the net return is highest. Grains have several alterna- 
tive uses, and the marketing system must allocate available supplies 
to their highest value uses. 

Third maintain economically justified stocks within and between 
marketing seasons. Stocks must be maintained to provide a con- 
tinuous supply. but storage charges generally prevent stocks from 
being carried longer than from one marketing year to  the beginning 
of the next, governmentally owned stocks excepted. 

Fourth, reflect quality differences. To a large extent this is 
facilitated by grading systems which make possible different prices 
for different qualities. 

Fifth. organize the marketing system as efficiently as possible 
and maintain marketing charges at  a minimum. 

Prices.-In order to perform these functions, prices must be 
free from manipulation and should deal alike with all producers, 
marketing firms and consumers. Prices should a t  all times ac- 
curately reflect all the forces of supply and demand. This implies 
perfect commercial intelligence, and an absence of price discrimina- 
tion and monopoly control, but these conditions seldom, if ever, 
exist. 

In actual operation the marketing system is affected by numer- 
ous institutional arrangements. These arrangements are designed 
to improve the functioning of the system and are generally thought 
to be in the interests of the countries concerned. Sational goals 
for self-sufficiency in grain production and a desire to protect 
domestic producers and consumers from adverse price changes take 
the form of various trade restrictions, export subsidies, price sup- 
ports, governmental storage operations, consumer subsidies, etc. 
These arrangements give rise to administered prices. both govern- 
mental and private. and tend to make prices less flexible and of less 

1951-56 

73.5 
97.1 
33.9 
32.0 

272.5 
41.6 

110.4 ' 1 2 4 . 8  

1931-38 19:8-s2 

j9.7 / 73.2 

importance in the marketing system. 
Risk.-In markets with flexible prices risk is inherent in the 

ownership of grain. Grain must be owned as it  moves from 
producer to consumer, and the owner is constantly confronted with 
monetary losses resulting from price declines unless such risk is 
shifted. To a large extent such risk can be shifted. Three methods 
are commonly employed. One is by forward sales by which the 
owner contracts to deliver a specified amount of grain or grain 
products (e.g., wheat flour) a t  a specified time and place a t  a 
specified price. Another is by governmental pricing in which the 
price is set by the government, and om7ners of stocks no longer face 
the risk of losses resulting from price changes. 

Risk can in many instances be shifted by hedging in the futures 

169.1 
30.9 
25.0 

260.8 
19.0 24.4 

99.3 
27.1 
21.9 

192.0 
32.3 

6.3 

458.6 

171.1 
39.2 
31.5 

328.4 
31.3 

6.2 6.8 

6 . 8  1 si:, 1 627.4 
109.4 79.5t 86.5t 

103.9 
27.7 
26.7 

244.2 
36.2 

6.3 

5182 

6.7 

733.0 
102.6 107.0 1 92.j 
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market. I n  hedging the owner makes an offsetting sale to specula- 
tive interests who then assume the risk. If the price of cash grain 
declines, the owner can usually recover a t  least part, if not all or 
more, of the loss by profit on his original sale in the futures market 
when he makes an offsetting purchase in the futures, or delivers 
on his sale in the futures. 

The futures market is essentially an institution to  assist in the 
determination of prices which will move supplies through the chan- 
nels of trade. Prior to World War I1 the major futures market 
fo r  wheat was the Liverpool market. In the second half of the 
20th century international wheat prices have been largely deter- 
mined by the United States governmental price policy. The range 
of fluctuation in the price of wheat tended to narrow, and the 
major market for futures shifted from Liverpool to Chicago. 
Other futures markets of primary importance are for rye and bar- 
ley in Winnipeg, and for corn and oats in Chicago. 

Other Arrangements.--Other important arrangements prereq- 
uisite to an efficient marketing system include a grading system 
and grades meeting the needs of the trade, a uniform system of 
weights and measures, organized and readily available trading 
places, provisions for arbitration in case of dispute concerning 
terms of contract, standardized forms of contract, ample credit 
facilities, determination of financial responsibility and a system for 
dissemination of information relating to the marketing system in 
general and to supply and demand factors in particular. 

In  markets not organized along lines of flexible prices, the func- 

TABLE V1.-World Trade* i n  Wlzeat,t  Rye ,  Rice, Barley, Oats and Corn, 
Geographical Regions and Selected Countries 

[in ooo,ooo metric tons) 

Region or country 

Per cent of world 
production exported . 

Gross regional exports: 
Europe . . . 
U.S.S.R. 
North and cential ' 

Amer~ca . . . 
South America . , 

Asia . . . , 

Africa . . . . 
Oceania 

World total5 1 
Gross regional imports: 

Europe . . . 
U.S.S.R. 
North and cential ' 

America , . 
South America . . 
Asia . . . , 

Airica . . . 
Oceania 

World tot'alp : : 
Selected exporting 

countries: 
Denmark . . . 
France. . . , 

Germany, western . 
Italy . . . . 
Canada . . 
United s ta t i s  . . 
Argentina . , , 

Burma. . . . 
China mainland , 

~ h a i l k d  
Union of South Africa 
Australia . , . 

Total . . 
Unspecified . . 
'U'orld total5 . . 

Selected importing 
countries: 

Belgium-Luxembourg 
Denmark . . , 

France . . . 
Germany, western . 
Ketherlands , . 
United Kingdom , 
U n ~ t e d  States . . 
Brazil . , . . 
Ceylon. . . . 
India . . . . 
Indonesia . . . 

Wheat - 

13.2 

2.9 
0.7 

16.3 
3.5 
0.7 
0.4 
2.7 

27.2 

15.0 
0 . 2  

1.0 
2.8 
5.6 
1.3 
0.3 

26.2 

t 
2.0 
0.2 

% 
7.5 
8.8 
3.1 
t 
t 
t 
% 

2.7 
24.3 

2.9 
27.2 

0.6 
0.3 
0.7 
2.9 
0.9 
4.8 
0.2 
1.7 
0.3 
0.6 
0.2 
2.3 
0.2 

15.7 
10.5 
26.2 

Rice - 

2.6 

0.3 
t 

0.7 
0.2 
3.8 
0.2 
t 

5.2 

0.5 
t 

0.2 
% 

3.9 
0.3 
2 

4.9 

% 
t 
t 

0.2 

t 
0.6 
t 

1.7 
0.3 
1.2 

% 
t 

4.0 
1.2 
5.2 

0.1 
% 

0.1 
0.1 
0.1 
0.1 

% 
% 

0.4 
0.4 
0.4 
1.1 
0.5 
3.3 
1.6 
4.9 

Barley Oats - 
1.9 

0.1 
0.1 

0.6 
0-4 
t 
t 

0.1 

1.3 

0.9 
t 

0.3 

i 
t 

1.2 

i 
t 
% 

0.3 
0.3 
0.4 

% 
t 
t 
f 

0.1 
1.1 
0.2 
I .3 

0.1 
0.1 

% 
0.2 
0.3 
t 

0 .2  

% 
f 
t 
f 
t 
t 

0.9 
0.3 
1.2 

Corn - 
3.4 

0.4 
0.1 

2.6 
1.3 
0.2 
1.1 

% 
5.7 

-4.7 
t 

0.3 
t 

0.4 
0.2 
t 

5.6 

i 
% 
t 

2.6 
1 .2  

E 
t 

0.7 
t 

4.5 
1 .2  

5.7 

0.4 
% 

0.3 
0.6 
0.6 
1.5 

% 
% 
t 
% 
3 

0.3 
t 

3.7 
1.9 
5.6 

- 
*1954-56. Partly estimated. ?Including wheat equivalent of wheat flour. $Less than 

.oj  million metric tons. Not included in grainor world totals. 5iVorld export-import 
totals do not necessarily balance because of differences in reporting procedures, losses in 
shi ment and variations in quantity afloat. 

zources: Food and Agriculture Organization of the United Nations, Monthly Bulletins 
of Agricultural Economics and Statistics; Statistical Ofice of the United Sations, Com- 
modity Trade Statistics; Commonwealth Economic Committee, Grain Crops. 
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tions of the marketing system are generally performed by govern- 
mental agencies. The functions that must be performed are es- 
sentially the same as those performed by price oriented markets. 
I t  is only the methods empIoyed that are different. 

See also AGRICULTURAL ECONOMICS. 

Total -- 

. . . 
4.6 
1.2 

23.5 
6.4 
5.4 
2.2 
3.3 

46.6 

26.6 
0.2 

2.5 
2.8 

10.8 
1.8 
0.3 

45.0 

0.2 
2.2 
0.4 
0.2 
9.6 

13.7 
j.6 
1.7 
0.3 
1.2 
0.7 
3.3 

39.1 
7.5 

46.6 

1.8 
0.9 
1.2 
5.1 
2.8 
7.3 
1.1 

1.7 
0.7 
I .O 
0.6 
4.5 
0.7 

29.4 
15.6 
45.0 

WORLD TRADE 

Most of the import supply of grain is utilized as human food, 
and only a relatively small proportion is used as animal feed and 
in industrial uses. The major food grains traded are wheat, rye 
and rice. The major feed grains are barley, oats, corn and 
sorghums and millets. The lower grades of wheat, a considerable 
proportion of rye. in addition to millfeeds (by-products of the 
milling industry), are also utilized as animal feeds and in indus- 
trial uses. Feed grains are also widely consumed as food in 
relatively low-income countries, but most imports are used as 
animal feed. 

The largest exporting countries have a high per capita consump- 
tion of animal food products, a declining per capita consumption 
of grain as food, seaports within their territorial boundaries and, 
for the most part, relatively high per capita incomes. Grain used 
in the production of animal food products has a relatively low 
value use compared to its use as a human food. Because of the 
relatively stable consumption of grains as food in the major surplus 
areas, and its low value use as animal feed, the importing coun- 
tries are able to outbid producers of animal food products for 
part of the grain supply in spite of generally higher transportation 
costs and, in many instances, lower per capita incomes. For many 
importing countries, imports supplement domestic production by 
serving as a source of grain with special characteristics, and by 
evening out swings in production. As a result many countries 
both export and import grain, as indicated by Table VI. Wheat in 
particular is imported by numerous countries. I t  is not produced 
in sufficient quantities in many countries and because it is used in 
many food products with wide consumer acceptance it has a world- 
wide market. For several countries (e.g., western Germany, 
United Kingdom, Japan, Brazil) imports are a major source of 
supply because domestic production is consistently well below their 
requirements. 

On a per capita basis trade in grains stagnated in the period 
following World War 11. From 1934-38 to 1954-56, exports of 
the six grains listed in Table VI declined from 43 lb. to 38 lb. per 
capita. Smaller exports of the feed grains accounted for most 
of the decline, per capita exports declining from 14 lb. to ro lb. 
Exports of the food grains declined from 29 lb. to 28 lb. Total 
rice exports declined 46% (4,400,ooo metric tons) between the 
two periods, but total wheat exports increased j7% (g.goo,ooo 
metric tons). The larger wheat exports went largely to Asian 
countries who substituted wheat for rice because of the smaller 
supply of rice available for importation. 

The stagnation in grain trade was due to both economic and 
institutional factors. Many countries, especially the relatively 
underdeveloped. found it necessary to use their holdings of foreign 
exchange for the importation of capital goods to implement in- 
dustrialization programs and attempted to become self-sufficient 
in grain production in order to reduce imports. A few countries 
also reduced their per capita consumption in order to conserve 
their foreign exchange holdings. Other countries were able to 
increase production because of improved technology and cultural 
practices. Governmental subsidies in other instances resulted in 
increased production and a reduced dependence on imports. The 
formation of politically oriented trading blocs further tended to 
restrict international trade. Increased per capita incomes in west- 
ern Europe, the major importing region, failed to increase net 
imports significantly because with higher incomes consumers sub- 
stituted relatively expensive protective foods (primarily animal 
products and fresh fruits and vegetables) for starchy food grains. 

The chief institutional arrangements ~vhich affect the pattern 
of world trade include import and export controls in the form of 
tariffs, quotas, embargoes, currency convertibility restrictions, 
cartel agreements and export and import subsidies. Other factors, 
such as production and marketing controls, ~roduct ion subsidies, 
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GRAIN HANDLING AND TRADING I N  T H E  U N I T E D  STATES 

T o p  l e f t :  Lcading f re ight  cars a t  rura l  elevator for shipment of grain to B o t t o m  le f t :  State inspectors testing grain. Weight, moisture content, 
market centres odour, presence of foreion matter and other factors determine the final 

T o p  r i g h t :  Large grain processing plant  and storage tanks typical of the grading of the sample 
facil i t ies in or near terminal  market cit ies B o t t o m  r i g h t :  Futures trading on the floor of the Chicago board of trade. 

Centre r i g h t :  Taking a grain sample in a freight car. The metal probe Cash sales are conducted a t  tables in background. Pr ice quotations are 
collects grain a t  several !ocat,or.s and levels, assuring a typical sample indicated on the blackboard to the r ight ,  above 
for testing 





GRAINS OF PARADISE-GRAMMAR 
subsidies for diversion to lower value uses, etc., also affect produc- Sweet a grammar gives the general facts of language, while a dic- 
tion and consumption and thereby the pattern of l~or ld  trade. The tionary deals with the special facts of language. But the two 
International ii-heat agreement, first signed by participating coun- domains frequently overlap, so that one and the same fact finds 
tries in 1949 and periodically extended and modified subsequently, its place in the grammar as well as in the dictionary; this is be- 
was designed to stabilize supplies and the price of wheat in in- cause in order to state a rule correctly we must also state its 
ternational trade. Under this scheme signatory importing countries limitations, i.e., the special cases in which it does not hold good. 
agreed to purchase a specified amount of or heat. usually about If we give the rule that English substantives form their plurals in 
one-third of world trade, at a specified minimum price and the -s, we must add that besides this regular formation we have the 
exporting countries agreed to supply this amount at a price oi not irregular plurals men ,  women,  oxen,  etc. And as languages are 
more than the specified maximum price. The agreement had no not constructed after ideal patterns, such exceptions to the rules 
provision for production controls, but United States domestic price must necessarily take up much space in all books on grammar. 
supports and export subsidies stabilized the price of wheat in To the ordinary man, grammar means a set of more or less 
international trade. arbitrary rules which he has to observe if he wants to  speak or 

BIBLIOGR.APHU.-J. S. Schonberg, The Grain Trade- How It Pi70uks write correctly. This is especially the case if he is engaged in 
( 1 ~ ; 6 )  ; K. Jasny, Coivpctition rlt~zong Grains (1940) ; .%. A. Hooker, the study of a foreign language, but he is often led to the same 
T h e  Ir~terviatiorzal Grain Trade (19.39). (C. P. S R . ;  E. R. BG.) point of view by the grammar of his own native language, as 

GRAINS OF PARADISE, the seeds of d j r u v ~ o m z l n ~  frzcle- taught in schools. Grammar treated in this way may be called 
gztcti~, a reedlike plant of the Zingiberaceae family. also called normative or prescriptive grammar. 
guinea grains and Nelegueta pepper. I t  is a native of tropical But to the scientific grammarian the subject has a different 
western Africa, and of Prince's and St. Thomas islands in the aspect: to him the rules are not what he has to observe but what 
Gulf of Guinea, and is cultivated in other tropical countries. The he observes (in a different sense) when he examines the way in 
seeds are contained in the acid pulp of the fruit and have a glossy which speakers and writers belonging to a particular community 
dark-brown husk, with a conical light-coloured membranous car- or nation actually use their mother tongue. His attitude to- 
uncle at  the base and a white kernel. They contain a neutral ward linguistic phenomena is therefore much more that of a 
essential oil. and a viscid, b r o ~ ~ - n  resin. Grains of paradjse \\.ere naturalist observing the facts of nature; he stands more objec- 
formerly used as a drug and a spice. the wlne known as hlppocras tively outside the language he is studying, and perhaps never has 
being flavoured with them and with ginger and cinnamon. They to form one single sentence in it for himself. This we term 
are exported almost exclusively from Ghana. descriptive grammar. 

GRAM or GRASILI?TE, the unit of mass in the metric sys- The grammatical observer, like the observer in other fields, 
tern, equivalent to 15.4323564 grains avoirdupois or to 0 . 2 5 7 2  seeks: wherever possible, to go beyond the mere facts in order to 
drachms (drams) or to 0.7716 scruples. This metric unit is very find their explanation, This is the function of comparative his- 
nearly equal !it 11.3s illtended to be exactly equal) to the mass torical grammar, a creation of the 19th century (see PHILOLOGY). 
in a vacuum of one cubic centimetre of pure water at maximum Many things which seem strange from the point of view of 
density. The scientific definition of the gram. accepted by inter- merely descriptive grammar find their natural explanation when 
national convention, is that it be a mass of 1/1000 part of the viewed in the light of earlier periods of the same language or of 
mass of the "International Prototype Kilogram," a platinum related languages. Take such an abnormal plural as f e e t  from 
iridium alloy block carefully preserved at  the International Bureau foot :  the historian finds that its long vowel goes back through a 
of 'll'eights and Measures at Shvres: France. The gram of force is regular phonetic development to an earlier oe which, yherever 
defined as g dynes of force where g is the acceleration of gravity. it u7as found, was treated in the same way (thus in feed ,  green, 
I t  is the zeigizt of a gram of mass and varies slightly from place sweet )  and like other 6gJs was a mutated form of a still earlier 
to place on the earth as the factor g varies. See WEIGHTS AND &-the vowel that is better preserved in the singular f oo t ,  where, 
MEASCRES. however, i t  has now been shortened and raised. The mutation 

GRAM or CHICK-PEA, called also Pea or Bengal was here, as elsewhere, because of the existence of an earlier 
gram. Cicev arietinum, so named from the resemblance of its i in the final syllable, which was dropped in all analogous cases. 
seed to a ram's head. I t  is a member of the family Leguminosae , Y ~ ~  we knolv that the ending in the plural in the earliest G ~ ~ -  
( q . v . ) :  largely cultivated as a pulse food in the south of Europe, manic was very often -iz, which corresponds to a still earlier -es7 
Egypt and western Asia as far as India. but is not k n o m  un- preserved in ~~~i~ and ~ ~ ~ ~ k ;  the form feet, which from the 
doubtedly wild. The plant is an annual herb with flexuose branches, one-sided ~~d~~~ ~ ~ ~ l i ~ h  point ,,f view was an isolated fact,  is 
and alternately arranged pinnately compound leaves, with small; thus seen to correspond to the Greek plural .rr66es and to be con- 
oval leaflets. The flowers are borne singly in the leaf axils on a nected with that form through a long series of perfectly 
stalk about half the length of the leaf and jointed and bent in the ' historical changes, which do not only affect such plural forms but 
middle; the corolla is blue-purple. The inflated pod, 1 to I+ in. find parallels in other words as well. The historical and compara- 
long, contains two roundish seeds. I t  was cultivated by the Greeks tive method of explaining grammatical facts has been carried to 
in Homer's time under the name erebintlzos. A41phonse de Candolle a rare degree of perfection, but it is clear that it can only be em- 
(or ig in  of cult ivated plants)  suggests that the plant originally ployed to the full where we have early linguistic documents of the 
grew wild in the countries to the south of the Caucasus and to the same language or of nearly related languages to refer to. ~h~ 
north of Persia. In the east the seeds are eaten raw or cooked in great majority of languages are only to us in quite recent 
various m y s ,  both ripe and unripe, and when roasted and ground stages; here, however, a similar method of explanation may be 
serve the same purposes as ordinary flour. In Europe the seeds used if there are other now existing languages that are akin to that 
are used as an ingredient in soups. we are examining, and the comparative method then sometimes 

The seed of Phaseolzls ~ I f z~wgo ,  or green gram. a form of which allows us within certain limits to reconstruct a common basis from 
plant with black seeds is termed black gram. is an important article which the several languages have started, as with the numerous 
of diet among the labouring classes in India. h variety, var African languages known as Bantu. 
radiatzrs, also known as green gram. is perhaps the most esteemed ~ ~ ~ ~ ~ ~ ~ i ~ ~ l  reconstructions should always be made with great 
of the leguminous plants of India. where the meal of its seed enters caution, for  the ways in which languages develop are not always 
into the composition of the more delicate cakes and dishes. Horse easy to calculate, We may take the Romanic languages (Italian, 
gram, Dolicllos biflorus, which supplies in Madras the place of the French Spanish etc,) as a test case: all these languages have 
chick-pea. affords seed which. \\-hen boiled. is used as a food for been inown to 'us for  several centuries; now in some cases it 
horses and cattle in south India, where also it is eaten in curries. would be possible from existing forms in them to infer what the 

GRAMINEAE, the grass family (see GRASSES), comprising common basis must have been, and the forms thus reconstructed 
about 450 genera and 4,500 species. would agree pretty closely with the forms of what we know to 

GRAMMAR. According to the definition given by Henry have been the basis, namely Latin; but the method fails utterly, 
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as has been well remarked, with regard to  many other forms: no 
one would be able, for instance, to conclude from the forms of 
Romanic substantives that Latin had ever had an accusative in 
-m, for the only remnant is French rien from Latin rem "a thing" 
-and that now means "nothing" and can no longer be called an 
accusative. 

The  method of comparative grammar was especially developed 
in the study of our own family of languages, the Aryan or Indo- 
European (9.v.) family, and a t  a certain stage of its development 
scholars were naturally tempted to dwell on and to a certain 
extent exaggerate those features that were common to these lan- 
guages, and to take less account of features which were peculiar 
to  one or a few of them. There was always a tendency to think 
that these were survivals of primitive common phenomena which 
were lost in the other languages of the group. This may be true 
in some cases, but more often we see that something found in 
one language only is a recent development that has really noth- 
ing to do with the rest of the family and may constitute a new 
grammatical type or phenomenon. Comparative grammar should 
therefore always be supplemented by separative grammar which 
does full justice to  what is peculiar to  each separate language and 
treats each on its own merits. 

Differences of Structure.-Languages differ very consider- 
ably in their grammatical structure; subtle nuances which in one 
language are considered absolutely necessary are utterly dis- 
regarded in others. Things which we should naturally look upon 
as belonging necessarily to the grammar of any language, are in 
other languages either not expressed at  all or expressed by means 
that are utterly different from ours. We have separate forms for 
the superlative, but French simply uses the comparative form 
with a defining word: mon meilleur ami, "my best friend," la 
chose la plzls ne'cessaire, "the most necessary thing." Semitic 
verbs originally had no indications of the three time distinc- 
tions, past, present and future, but possessed two forms that 
showed whether an action was completed or not, no matter 
whether it  was in the past, present or future time-distinctions 
which were later partly utilized to show time relations as well. 
Chinese substantives have no separate forms for singular and 
plural, and their verbs none for different tenses. Inversely, where 
we have only one "third person," American Indian languages 
very carefully distinguish between the first and second "third 
person" mentioned; the English sentence "John told Robert's 
son that he must help him" is capable of six different meanings 
which in Chippeway would be carefully distinguished by different 
forms of the pronouns for "he" and "him." Many languages 
have separate reflexive pronouns, like Latin se, himself, herself, 
themselves, suus his, her, their (own); these indicate identity 
with the subject of the sentence, but their sphere of application 
varies very considerably from one language to another; some- 
times they refer to all three persons, sometimes only to the third, 
sometimes only to the singular, not to the plural, etc. In the 
oldest English we find sin as a reflexive possessive pronoun, but 
afterwards this solitary survival of the reflexive pronouns begin- 
ning with s disappeared from English, while such forms are still 
found in German, Scandinavian, etc. 

Thus not only separate grammatical forms, but whole gram- 
matical categories may be dropped in course of time. Generally 
this does not take place all a t  once but gradually, those forms 
which are in constant use being sometimes preserved for a long 
time after the others have been given up. The old Aryan (Indo- 
European) languages had separate forms for the dual number, 
distinct from the plural, but that distinction has been nearly 
universally lost. In  Greek the dual was an archaism in Homer, 
though it lived on as a colloquialism in Attic till finally it dis- 
appeared there too. In  the oldest English a few pronominal 
forms such as unc us two, inc you two, are the only survivals of 
a separate dual, and from about 1250 they go completely out of 
use. In  Russian the dual, which ended in -a, has left some curi- 
ous traces which are no longer felt as a separate number: some 
words denoting parts of the body which are found in pairs, form 
their plural in -a: glaza eyes, roga horns, etc.; after the numerals 
2, 3, 4 a form that Iooks like a genitive singular is used instead 

of the usual plural form : i t  is the old dual in -a, which is extended 
to three and four. 

In  dealing with any definite period of a language it is important 
to state exactly which categories are found and which not. Old 
English had, but Modern English has not, a dative case. When 
the old forms were given up in the Middle English period, traces 
of them were still preserved in some survivals, e.g., in Chaucer 
of towne (with e pronounced as a separate syllable), yeer by yere, 
by weste; a few isolated remnants exist still, though no longer 
felt as separate case-forms: alive="on life" (dat.), Atterbury= 
"at the (dat.) borough." I n  a sentence like "he gave his children 
food" or a phrase like "from his children," Old English used the 
form cildrum, while the form was cildru in the nominative and 
accusative plural. Now the distinction has disappeared. T o  say 
that English still uses a dative case in these combinations is just 
as unhistorical as to say that Normandy and Massachusetts still 
form parts of the British Empire. This does not, of course, 
amount to denying that children in the sentence above is an in- 
direct object, to be distinguished from the direct object (food). 
If we were to speak of a dative case here we might just as well 
say that in "Tom and Mary are children" the last word is gram- 
matically in the dual number, but who would say this? 

A word or form belonging to one grammatical category may 
in course of time be shifted insensibly into another one. Thus 
near at  first was the comparative of nigh, with a superlative next; 
but in such a sentence as "Come near!" the meaning might be 
equally well taken as "closer" or "close," and thus the word 
passed into its modern use as a "positive" and it became possi- 
ble to form a new comparative and superlative nearer, nearest, 
while the old superlative next was specialized in its use, and nigh 
became obsolete. 

New grammatical categories may develop; examples are the 
English "expanded" or "progressive" tenses: he is running, was 
running, has been running, etc., as distinct from he runs, ran, 
has run. The distinction between "absolute" (primary) and 
"conjoint" (adjunctive) possessive pronouns, e.g., mine, yours as 
distinct from my, your, is another case in point. There is in some 
languages a tendency in regard to personal pronouns to merge 
the distinction of nominative and objective in that of conjoint and 
absolute, the old nominative being used only when it stands in 
immediate connection with a verb as subject, and the old objec- 
tive in all other positions. This has become the rule in French, 
where je is used only in combinations like je dis, dis-je ( I  say, 
say I) and moi, which is the stressed form of the accusative me, 
is found in c'est moi and Qui l'a dit? Moi (Who said i t ?  I ) .  In  
Italian we see similar tendencies, and in modern colloquial Eng- 
lish me tends to  supersede the literary I in I t  is me and Who's 
there? Me. 

As languages are thus seen to be in constant flux, and as gram- 
matical categories may to a certain extent change from language 
to language and even from one period to another-and as exotic 
and "savage" languages possess many categories unknown to our 
European languages, it will easily be understood how injurious it 
is to a scientific conception of grammar to measure it always and 
everywhere by the same standard. But that is what grammarians 
of former centuries and even recent writers have been and are 
in the habit of doing; for Latin was for centuries the only lan- 
guage studied grammatically, and its privileged position made 
people think it a pattern by which to measure all other languages. 
Not only those languages that were similar in structure to Latin, 
but even the most heterogeneous languages were indiscriminately 
saddled with the elaborate Latin system of tenses and moods, 
and by means of such Procrustean methods the actual facts of 
many languages were distorted and misrepresented. Discrimina- 
tions which had no foundation in reality were nevertheless insisted 
on, while discriminations that happened to be non-existent in 
Latin were apt to be overlooked. As A. H. Sayce writes in the 
9th edition of the Encyclopadia Britannica, "The endeavour to  
find the distinctions of Latin grammar in that of English has only 
resulted in grotesque errors, and a total misapprehension of the 
usage of the English language." Happily things are improving very 
considerably in this respect. 
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Spoken and Written Language.-A modem philologist 

always looks upon the spoken language as the essential thing to 
study; in languages with a traditional spelling he must con- 
stantly be on his guard against misconceptions arising from that 
source. T o  the uniform English plural ending in the written 
words kings, dukes, princes correspond three different forms in 
the spoken language; on the other hand the French forms ( j e )  
donne, ( t u )  donnes, ( i l s )  donnent, though differently spelt, are 
the same in sound, and thus in numerous cases. Many things of 
great grammatical importance, like intonation, stress, etc., are 
not shown in our traditional spellings. Grammars of spoken as 
distinct from written English have been written by Henry Sweet 
and Harold Palmer. Dialect grammars and grammars of the 
languages of uncivilized races deal of necessity only with spoken 
words. 

THE SYSTEM OF GRAMMAR 
Most grammars, a t  any rate most of those dealing with our 

own family of speech, are built up in the traditional way with 
the following main divisions :- 

I. Phonology. This treats of the general theory of the sounds 
and sound-combinations of the language concerned, and expounds 
the orthography, where there is occasion. 

11. Accidence or Morphology, the theory of forms (German 
Formenlelzre is a better term than those used in English). This 
generally treats of the traditional "parts of speech" in their usual 
order, substantives, adjectives, etc. The main subject is the 
changes words undergo in flexion, paradigms being given which 
show all the forms of one and the same typical word; but the 
point of view is not pursued consistently, for under "numerals" 
we generally find an enumeration of all these words in their 
natural order, though most of them are subject to no formal 
changes. 

111. Word-formation, dealing with prefixes, suffixes and other 
means of forming one word from another. 

IV. Syntax, generally in its first part taking the parts of speech 
separately as in 11. and stating the rules for the use of each case, 
tense, mood, etc. A second part then deals with word-order, etc. 

This system, which varies a good deal in details, has been re- 
peatedly criticized (by J. Ries, Noreen, Jespersen), but no other 
system has been universally accepted. In  France, F. Brunot has 
proposed basing the teaching of grammar not, as is usually done, 
on the forms from which the pupils proceed to their syntactical 
use, but on the inner meanings expressed by grammatical phe- 
nomena, stating in each case secondarily the external forms, etc., 
which are used to express them. 

As a matter of fact, grammatical phenomena can be viewed 
from two different angles: one that of the hearer (reader), to 
whom a certain series of sounds (letters) is presented, the inner 
meaning of which it  is his task to  understand: he begins from the 
outside and moves inwards; the other that of the speaker 
(writer) : he has certain ideas which he wants to  communicate to 
others; he therefore has to  choose the forms (sounds, etc.) that 
serve best to express these ideas: he moves from within to without. 

We are thus led to  the following two main divisions of gram- 
mar: I. The theory of Forms. 11. The theory of Notions. Both 
deal with the same grammatical facts but from opposite points 
of view. 

I. The Theory of Forms.-The following is a systematic 
survey of the external means used in languages for grammatical 
purposes. 

( I )  A simple sequence of words. This is seen, for instance, in 
compound substantives like post-ofice. The importance of the 
order in which words are arranged, is seen in cases like garden- 
fiower and )lower-garden, where the first element limits and de- 
fines the meaning of the second, and in the distinction between 
Paul loves Ann and Ann loves Paul, where word-order shows 
which is subject and which object. 

( 2 )  "Empty words," i.e., words which have no proper mean- 
ing of their own, but merely serve to indicate the relations of 
other words. Examples: of in "the father of the boy" (=the 
boy's father), "the City of Rome," "that scoundrel of a servant"; 
to in "I want to  hear," "he refused food to the poor"; that in 

"I saw that he came," etc. There is no hard-and-fast distinction 
between full and empty words; t o  in "I give food to the poor" 
has still something of its local meaning found in "go t o  London," 
etc. 

(3) Prefixes, e.g., for- in forbid, be- in besiege. 
( 4 )  Infixes, e.g., n in Latin vinco, cf. the perfect vici, English 

stand, cf. stood, messenger, cf. message. 
( j )  Suffixes, e.g., -ness in goodness, -en in blacken; these can- 

not be separated from such "inflexional endings" as -s in kings, 
-en in oxen. 

(3) (4) ( 5 )  together may be termed a f i e s .  The origin of 
some of these is quite obvious : they were a t  one time independent 
words joined to other words like those in ( I ) .  A word may easily 
be accentually subordinated to another with which it  is continu- 
ally combined, especially if the combination acquires a meaning 
of its own, independent of that of each element, as in blackbird; 
in postman, the vowel of the second element is obscured, and in 
other cases further phonetic changes take place; gentlemanlike 
and gentlemanly show two stages in the development of a sub 
from what was originally an independent word; for- in forgive is 
an old preposition, though perhaps not exactly identical with the 
ordinary for; be- is a weakened form of by. But it  is not all 
affixes that originate in this manner from independent words: 
-en in oxen originally belonged to the stem of the word in all its 
forms, and it was only through the accident of this syllable hav- 
ing been lost in the singular, but not in the plural, that it came 
to be felt as  an a f i  to denote the plural number. The origin of 
most of our affixes is hopelessly obscure. 

(6) Change in intonation, stress or quantity, e.g., Yes? with 
a rising tone in a question, Y e s  with a falling tone as  an affirma- 
tive answer; object with varying stress according as it  is a sub- 
stantive or a verb. 

(7) Consonantal changes, e.g., send, sent; half, halve; zlse as 
a substantive with unvoiced, as a verb with voiced consonant. 

(8) Vocalic changes, e.g., feed, fed; see, saw; man, men;  
drink, drank, drunk. 

(6) (7) (8) are phonetic changes, which may be due to the 
most different causes; some are recent, others go back to the 
most remote times; some have only in various circuitous ways 
acquired significative grammatical importance. 

(9) Combined changes, affixes like those in (3) (4) (5) being 
joined to phonetic changes like those in (6) (7)  (8).  Examples: 
forgot (3) (a ) ,  forgotten (3) (8) (s), drunken (5) (8),  halves 
(5) (7) ,  ,?Zen's (5) (81, won't (5) (7 )  (8) .  

(10) Supplementing with different stems: I, me, we, us ;  am, 
is, was, been; good, better. 

Some languages make a more extensive use of some of these 
grammatical means than of others. Chinese uses scarcely any- 
thing but word order and empty words; some languages are pre- 
dominantly prefix-languages, as for instance, the Bantu family; 
others predominantly suffix-languages, e.g., Eskimo and Turkish. 
As will be seen from the examples, English uses all these means 
freely, though there are few examples of infixes. 

We must here mention a classification of all the languages of 
the world according to their morphological system, which played 
a great r81e in the discussions of the 19th century, but has now 
been given up as superficial, namely, into ( I )  isolating languages 
or root-languages like Chinese, ( 2 )  agglutinative languages like 
Finnish and Turkish, which use affixes, but have no internal 
changes in the roots, (3) flexional languages like those of the Ar- 
yan and Semitic families. The last were also supposed to have 
gone through the isolating and agglutinative stages in their pre- 
historical development, while Chinese was thought to represent 
the earliest childlike linguistic structure. The latter supposition 
has been shown to be wrong, as the earliest Chinese in some re- 
spects was "flexional," and those hundreds of languages that were 
formerly classed together as "agglutinative" represent the most 
diverse types of morphological structure. The world is more com- 
plex than our ancestors imagined: 

11. The Theory of Notions.-A comprehensive system of all 
the notions that find expression in language would be impracti- 
cable on account of the infinite complexity of mental and physi- 
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cal phenomena. But we are here concerned with those notions 
only that have found grammatical expression, and this makes our 
task somewhat less difficult, though far from easy. The follow- 
ing necessarily very brief survey does not claim to be either 
complete or final. 

( I )  Parts of speech. I t  is usual to divide words grammatically 
into the following classes and to define them somewhat as is here 
(very succinctly) indicated:- 

(a) Substantives-denoting "persons" and "things." 
(b)  Adjectives-showing qualities. 

Substantives and adjectives are often classed together as 
"nouns." but many grammarians make the term "noun" equiva- 
lent to  "substantives," and do not comprise under it  adjectives. 

(c)  Pronouns-used instead of nouns "to designate a per- 
son or thing already mentioned or known or forming the 
subject of inquiry." Various well-known subclasses: per- 
sonal, demonstrative, relative, interrogative, indefinite. The 
so-called articles, as well as numerals, are best treated as 
subdivisions of pronouns. 

(d) Verbs-denoting actions, states or happenings. 
(e)  Adverbs-serving to modify adjectives or verbs. 
(f) Prepositions-marking relations between words. 
(g) Conjunctions-used to connect clauses or to co- 

ordinate words in the same clause. 
(h)  Interjections-ejaculations, standing outside ordinary 

sentences. 
This division and the definitions usually given have, however, 

been subjected to severe criticism and should not be taken at their 
face value. One of the chief difficulties with substantives is the 
existence of such words as arrival and kilzdlzess, which are un- 
doubtedly substantives and are treated grammatically as such, 
but cannot be termed names of "things"; they represent "nexus" 
(see below). Adverbs, prepositions and conjunctions are best 
classed together as "particles." 

( 2 )  Rank. While the division under ( I )  concerns words sep- 
arately, we here have a distinction that has regard to words or 
word-groups in combinations, namely into: 

(a) Primary 
(b) Secondary 
(c)  Tertiary-words or word-groups. 

The three ranks to some extent, but only to  some extent, 
correspond to substantives, adjectives and adverbs respectively. 
Secondary elements serve to modify or delimit primaries, tertiary 
elements to modify or delimit secondaries, as will be seen from 
the following examples in which those words or groups are itali- 
cized which belong to the rank under which they are classed:- 

(a) The King's palace. The King arrived. I know when he 
arrived. 

(b) The King'$ palace. A big palace. The palace that he 
built. 

(c) A really big palace. I was present when he arrived. 
The combination of a primary and a secondary element in the 

way exemplified under ( b )  is termed junction; the adjective or 
(relative) clause standing as secondary is called an adjunct. 
Tertiaries are also termed subjuncts. 

(3)  Other classifications. Many languages classify words in 
such a way that a class is indicated either in the word itself or 
in the form required in those adjuncts, etc., which belong to it. 
Sometimes the distinction is into animate and inanimate, some- 
times into big and small things, sometimes into male, female and 
sexless; but such distinctions are rarely indicated with what we 
should call consistency; some languages, for instance, that have 
the main distinction "animate: inanimate," reckon certain parts 
of the human body as animate, others as inanimate. Sometimes 
it is impossible to see what is really the notional basis of a classi- 
ficatior,. When the distinction is connected with sex, as in most 
of the Aryan languages, we speak of gender; but the actual dis- 
tinction between masculine, feminine and neuter gender does 
not correspond at  all exactly with that between male and female 
beings and sexless things; very often it is impossible to discern 
why one word belongs to one gender rather than to another. In 
Old English, for instance, stan stone, daeg day, finger, zerifmann 

woman were masculine; niht night, ecg edge, hand feminine; and 
treow tree, gear year, blod blood, wif wife neuter. This word- 
gender, which is still found in German, and which influenced the 
flexion of the words and the form of the article and adjective 
belonging to them, disappeared gradually from English in the 
Middle English period. In  Semitic languages, the sex of the 
subject influences the form of the verb. 

(4) Number: On the dual number see above. The distinction 
between "one" and "more than one" is very easy from a no- 
tional point of view, but not always so easy grammatically, partly 
because some things may be looked upon either as units (as 
German brille) or as composite (Engl. spectacles), partly from 
other causes. A collective is a word which though singular in 
form denotes a plurality, hence such anomalies as twenty police; 
cf. also "my family is an old one" and "my family are early 
risers." Number properly belongs to primaries only, but many 
languages require secondaries to agree in number with their 
primaries, e.g., those trees, and German die hohen baume the big 
trees, where in English the article and adjective are invariable. 
In  English verbs the distinction has been given up in all past 
tenses, e.g., he went, they went (except he was, they were), in 
the present tense it  is preserved in the third person only: I go, we 
go; he goes, they go. 

( j )  Person, i.e., the distinction between the speaker, the 
person (or persons) addressed, and what is neither speaker nor 
spoken to. The distinction is shown in pronouns and in many 
languages also in the verb. The plural "we" does not mean two 
or more "first persons," but "I+you" or 'LI+some one or more 
persons besides," and some languages make a distinction accord- 
ing as the second person is included or not. Such a pronoun as 
French on, Engl. one, may be considered a "common person." 
(On reflexive pronouns, see above.) 

(6) Space. Some languages have different forms according 
to distance from the speaker, etc. Case-forms denoting existence 
in or a t  a place and movement to, towards or from a place are 
very frequent. I n  our languages, with a view to greater pre- 
cision, such case-forms were frequently supplemented by ad- 
verbs, and these in time became prepositions governing the cases 
which at  first were sufficient in themselves to denote the spatial 
relation; eventually the case-endings were often dropped as super- 
fluous. 

( 7 )  Time. With substantives the same means (case-forms, 
adverbs, prepositions) as are used to indicate spatial relations are 
as a rule also used to denote time relations. But with verbs 
many, or perhaps most, languages have separate means of denot- 
ing time-relations, which cannot surprise us, as the idea of time 
is naturally associated with that of action or happening. But 
while the notional division of time into past, present and future 
is quite simple, mankind has not, as a rule, found correspondingly 
simple grammatical expressions for time and its subdivisions, 
such distinctions as that between permanent and transitory, or 
between finished and unfinished, or between once and repeatedly, 
or between stability and change, or between resultative and non- 
resultative action being often inext~icably connected with real 
time-indications in the "tenses" of verbs. Expressions for the 
future are often much more vague than those for the past, and 
frequently expressions which at  first had and still to some extent 
have the meaning of volition or obligation or motion are made 
to do duty as a kind of future tense, as in "he will come," "I shall 
come," "they are going to start" (French "on va partir"), etc. 
Some languages have very elaborate tense systems with separate 
forms for imperfect, aorist, perfect, pluperfect, future in the past, 
etc., others rely more on the context or on adverbs for such 
nuances, if they are conceived at  all. 

(8) Comparison. The superlative ("strongest," etc.) is really 
a kind of comparative: "he is the strongest of the boys" means 
the same thing as "he is stronger than the other boys," the dif- 
ference being only that the result in the former sentence is 
stated with regard to all boys, himself included, while in the 
latter he is excluded. A comparison results in expression of in- 
equality or equality, as in "he is stronger than X" (a) ,  "he is as  
strong as X" (b),  "he is less strong than X" (c); of these (a) 
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and (c) are  closely connected as they both denote inequality and 
therefore use the comparative. Many  languages even for this 
sense use the positive form and say "strong from X" or the like. 

(9) Nexus. This is a comprehensive term for the combination of 
two words (or word-groups) which stand to another in the relation of 
subject to predicate. The simplest case is a sentence with a subject 
and a verb, as "the doctor arrived" or with a subject, an "empty" verb 
('Lcopula") and a predicative, as '(the doctor is clever." Compare also 
sentences without a verb like "Happy the man who. . . ." and "He a 
doctor!" There are other cases of nexus, in which the nexus does not 
in the same way as here form a whole sentence, but only part of one, as 
in "the doctor's arrival," "the doctor's cleverness," ' '(I saw) the doctor 
arrive," "(we thought) the doctor clever," "(me count on) the doctor 
to arrive," "(he slept with) the window open," "every thing considered 
(he must be clever) ." 

A nexus of a different kind exists between a verb and its object, as in 
"we saw the doctor," or its two objects, as in "we offered the doctor 
money." Further, the theory of nexus leads to a contemplation of the 
relation between the active and the passive expression for one and the 
same thought: what in the active turn is an object, is made into a sub- 
ject in the passive turn: "the doctor was seen (by us)," "money was 
offered (to) the doctor," "the doctor mas offered money." 

(10) .Iffirmation and negation. In some languages the verb has spe- 
cial forms for negation: this is to a certain extent true of English, espe- 
cially in its colloquial form: won't, cf. will, shan't, cf. shall; note also 
the use of the auqliary do in most negative sentences which contain 
no other auxiliary: "The doctor did not arrive." 

(11) Subjective attitude of the speaker. By the side of simple 
("flat") assertions me find others in which the speaker does not want 
to commit himself, but speaks with a certain hesitation, doubt, hope or 
fear. and such emotional repressions often manifest themselves gram- 
matically, either in particles like Greek a v  or in special forms of the verb 
(chiefly the subjunctive mood). The same means are frequently ap- 
plied in conditioned clauses, which range from those in which doubt is 
not expressed at  all or slightly hinted at ,  to those in which unreality is 
expressly indicated. In the latter kind some languages use a special 
conjunction, while others show that "the condition is rejected" by shift- 
ing the mood into the subjunctive and the tense into the preterite or 
by the latter means alone. In connection with this must be mentioned 
the expression oi  diffidence or modesty in questions like "Could you 
(Would you) lend me a pound?" as against the simple and direct "Can 
you (Will you) . . . ?" and the difference between the unrealizable wish 
in "Would he were still alive!" and the realizable wish in "May he be 
still alive !" 

(12) Relation to the will of the hearer. In one class of utterances 
(ordinary statements and exclamations, for example) the speaker does 
not want to influence the xvill of the hearer. The aim of another class 
is to influence the will of the hearer, that is, to make him do something. 
This may be effected by requests, which range from brutal commands 
or orders through demands, implorations, invitations, etc., to the most 
humble entreaty or supplication. One of the linguistic forms for re- 
quests is the imperative, other forms are seen in "One minute!" and 
"Hands off !" Questions belong to requests, as they imply a request 
(command, prayer, etc.) to give the original speaker a piece of infor- 
mation. They are of two distinct kinds according to the existence or 
nonexistence of an "unknown quantity" expressed by means of an in- 
terrogative pronoun or adverb: "Who said that?" "What did he say?" 
and "When did he say that?"  are examples of one kind, "Did he say 
that?" of the other kind. Questions, and requests generally, are nat- 
urally liable to those influences which were dealt with under (11) ; ques- 
tions are likewise notionally related to negations, whence they often 
employ similar grammatical means; this is seen, for instance, in the 
English use of the auxiliary do in both kinds of sentences. 

The system here given shows how a notional arrangement leads to 
the separation of things which in the ordinary grammatical system are 
placed together. Under case, accordingly, we have thinrs which have 
relation to junction (the chief use of the genitive is to make a word the 
adjunct of another word), to space (the so-called locative cases) and 
to nexus (nominati\,e to denote the subject, accusative and dative, for 
various kinds of objects). Here, as elsewhere, we see that linguistic 
phenomena are capable of being viewed from different angles and that 
they present all kinds of intersections and overlappings. 

In the treatment of each particular language we meet with units 
which are units neither from the purely formal nor from the purely 
notional point of view, but which nevertheless must be taken together 
as what might be called functional units. Take the English preterite: 
it is not a formal unit, because it is formed in different ways: ended 
irom end, sent from send, thought from think, put from put, saw from 
see, was from be, etc. Neither is it a notional unit, for sometimes it 
indicates the past time pure and simple, sometimes unreality ("if he 
came"), or modesty ("Could you . . . . ?") or even future time ("it is 
time you went to bed"), and it has even more spheres of application. 
Yet all these formal and notional things go together and form one sepa- 
rate unit in English grammar, which is different from such units in any 
foreign grammar as in some n7ays correspond to i t :  in French, for in- 
stance, we have two or three tenses ( je finissais and je finis or collo- 
quially j'ai fini corresponding to I ended), each of which is a unit in the' 
same way as the English preterite is. But all the units we arrive at 

through our analysis of grammatical phenomena are at  best symbols 
or shadowings of the innermost notional categories. (0. J.) 

GRAMME : see GRAM. 
GRAMONT, ANTOINE AGENOR ALFRED, D u c  DE, 

D u c  DE GUICHE, PRINCE DE BIDACHE (1819-1880), French di- 
plomatist and statesman, was born in Paris, Aug. 14, 1819. H e  
was educated a t  the &ole Polytechnique, but  entered the  diplo- 
matic service. On May  IS, 1870 he  was appointed minister of 
foreign affairs in the Ollivier cabinet, and was thus concerned in 
the bungling of the negotiations between France and Prussia aris- 
ing out of the  candidature of Prince Leopold of Hohenzollern for  
the  throne of Spain, which led to  the  disastrous war of 1870-71. 
T h e  famous declaration read by Gramont in the  chamber on 
July 6,  the " threat with the  hand on the s

w

ord-hilt," as Bismarck 
called i t ,  was the joint n o r k  of the whole cabinet;  t he  original 
draf t  presented b y  Gramont was judged to be  too "elliptical" in 
its conclusion and not sufficiently vigorous. T h e  history of t he  
affair is given by Emile Ollivier himself in his Empire libe'ral (vol. 
xii, 1909). I t  was Gramont who pointed out  to  the  emperor,  on  
the evening of the ~ z t h ,  the  dubious circumstances of t he  ac t  of 
renunciation of the  prince of Hohenlohe-Sigmaringen o n  behalf 
of his son. On the same night, without informing Ollivier, he  dis- 
patched to  Benedetti a t  E m s  the  fatal  telegram demanding the  
king of Prussia's guarantee tha t  the  candidature would n o t  be  re- 
vived. T h e  supreme responsibility for  this ac t  must  rest  with 
the  emperor, "who imposed i t  by  an  exercise of personal poTirer on 
the  only one of his ministers who could have lent himself t o  such 
a forgetfulness of the safeguards of a parliamentary rCgime." says 
Ollivier. 

Gramont resigned office with the  rest of t he  Ollivier ministry 
(Aug. 9)  and af ter  the  revolution of September n ent t o  England, 
returning after the war t o  Paris, where he  died on Jan. 18, 1880. 
H e  published various apologies for his policy in  1870, notably 
La France et la Prusse auant la guerw (1872). 

GRAMONT, PHILIBERT, COMTE DE (1621-1707), French 
courtier of Gascon origin, the  hero of Anthony Hamilton's Me'- 
~noires  du  conzte de Grammont ,  was the  younger son of Antoine I1 
de Gramont, viceroy of Navarre,  whose mother Diane d'Andouins, 
comtesse de  Gramont,  called "la belle Corigande," had been a mis- 
tress of Henry  I V  of France. Philibert was educated for  t he  church 
but  preferred a secular career. Known a t  first as  the chevalier d e  
Gramont, he  served in the  French army a t  t he  siege of Tr ino in 
Piedmont under Thomas of Savoy (1643) and in Germany un- 
der his half-brother the marshal Antoine I11 de Gramont  and  un- 
der  the duc d'Enghien. When the  lat ter  became prince d e  CondC 
he  gave Gramont a high post in his household. Gramont remained 
with CondC's faction during the  Fronde until 1654, when h e  made 
his peace with the French government af ter  CondC's withdrawal t o  
the  Spanish Netherlands. I n  1662, however, he  was exiled f rom 
France-some said for competing with Louis X I V  for  Mlle. d e  la 
Mothe-Houdancourt's favours. Arriving in England in Jan.  1663, 
he  found a congenial atmosphere a t  Charles 11's court. There  h e  
paid such attentions to  the  beautiful Elizabeth Hamilton,  his fu -  
ture  biographer's sister, tha t  her brothers made him mar ry  her  in 
Dec. 1663. Allowed to  return to  France in 1664, he  made three 
visits to  England (1670-71) in connection with the  negotiations 
preceding and following the  treaty of Dover. Between campaigns 
in the  Dutch Wars of 1672-78 he  was in England again in 1676 ; he 
conveyed Louis XIV's congratulations to  James I1 on t h e  b i r th  of 
a son in 1688. I n  his old age he  provided Anthony Hamil ton  
(9 .v . )  with the  material for  the  Me'moires. After a n  apoplectic 
stroke in I 706, he  died in Paris in the night of Jan.  29-30, I 707. 

Hamilton portrays his hero candidly but  with such skill tha t  
Gramont's grand air imposes on the  reader just as  i t  d id  on his 
contemporaries. But the subject matched the  artist. Hamil ton  
calls him an inimitable character, a n  amazing compound of  good 
and bad, in fact "l'admiration de son sidcle" ( the  wonder of his 
age). Even Gramont's enemies agreed as  to  his wit ,  impudence 
and ebullience. H e  was the  sort  of man about whom stories gather.  
H e  scandalized those about his deathbed who were repeating the  
Lord's Prayer, by  remarking tha t  i t  was a beautiful prayer,  who 
had  written i t ?  H e  would seem to  be  the  original of t h e  outburst  



that Gascon noblemen would never have deserted Christ as His 
disciples, common fishermen, did. The  duc de Saint-Simon, who 
hated him and accuses him of cowardice, has left a living picture 
of this "vieux sacripant de cour et de monde" (old court and so- 
ciety blusterer) with the face of an old monkey and never-failing 
success with ladies and with kings. a man to whom "everything was 
permitted and who permitted himself everything." 

BIBLIOGRAPHY.-For editions of the Me'nzoiues see II.~MILTOS, , 4 ~ -  
THONY. See further Saint-Simon, .Mdiizoires, ed. by -4. de Boislisle, vol. 
xiv, pp. 262, 470 (1899);  Ruth Clark, Anthorty Halniltolz . . . (1921);  
R'. H. Lewis, Assault on Olynzpus: the Rise of the House o f  Grawoizt 
bet~leelz 1604 and 1678 (1958). (W. G. ME.) 

GRAMOPHONE: see PHONOGRAPH. 
GRAMPIANS, THE, mountains forming a part of the Scot- 

tish Highlands. The  name is applied by some authors to the whole 
mountain mass lying between Glenmore and the great fault which 
runs from Stonehaven on the North sea to Dumbarton on the 
Clyde. This is now more frequently called the Central Highlands. 
Others limit its application to the southern edge of this mountain 
mass where it overlooks the Lowlands. The name originated in a 
misreading of hfons Graupius, the site (not ascertained) of the 
battle in which Agricola defeated the Picts in about A.D. 83-84, 
This was shown on Hector Boece's map of I 527 as hfons Grampius. 
On historical grounds the latter usage therefore would appear to 
be the more correct. This southern edge is the most striking re- 
lief feature in Scotland. From the Lowlands it presents the appear- 
ance of a continuous mountain range, stretching for over IOO mi. 
without a break and including peaks reaching to over 3,000 ft .  (Ben 
Lomond 3 ,192  Ben Alder 3.7 57). I t  is not, ho~vever,  the formi- 
dable barrier it appears for it is broken by deep, if narrow, passes 
such as the Pass of Leny, the Pass of Killiecrankie and the Spittal 
of Glenshee. The  rocks are chiefly schists and gneisses with some 
granite masses. 

A mountain range in southwest central Victoria, Australia. is also 
called the Grampians. ( T .  HER.) 

GRAMPUS (Grampus orca),  a cetacean belonging to the 
Deiphinidae or dolphin family! characterized by its rounded head 
without distinct beak, high dorsal fin and large conical teeth. The 
upper parts are nearly uniform glossy black, with a white eye- 
stripe and the under harts white. The animal is also known as 
the "killer," in allusion to its ferocity in attacking its prey, which 
consists of fishes: seals. porpoises and the smaller dolphins. I t  
is very voracious. I n  the antarctic several will combine to break 
the ice in order to throw their prey (and, it is said, even men) 
into the viater where they can kill it. These cetaceans sometimes 
hunt in packs and commit great havoc among the belugas (9.v.) 
and other xhales. The grampus inhabits hoth northern and south- 
ern regions and is common in British waters. The  number of 
species is doubtful, but only one is usually recognized. Grantpzts 
was formerly used as the generic name of Risso's dolphin. See 
WHALE. 

GRANADA, LUIS DE (c. I 504-1 588), Spanish Dominican 
preacher and spiritual writer, who made important contributions 
to teaching on Christian perfection, was born of poor parents a t  
Granada, where he entered the order in 1j24. He  became prior 
a t  Cordoba ( I  543) and Badajoz ( I  554) and provincial of Portu- 
gal ( I  jj6-60). He  was spiritual adviser to Queen Catherine of 
Portugal. H e  died a t  Lisbon on Dec. 31. 1588. 

Luis' principal works, important also as Spanish prose: are :  
Libro de la oracidn y meditacidn (15j4) ,  on methodical prayer, 
akin to the systems of Ignatius Loyola and Garcia de Cisneros; 
Guia de pecadores ("Sinners' Guide," I j 56),  on practical Christian 
virtue (hoth proscribed by the Inquisition in I j 59. when any 
vernacular devotional book was suspected of illuminism, but rein- 
stated in 1564); L ~ f e ~ n o r i a l  de la zida cl~ristialza ( I  566) and ildi- 
ciones to it (1574),  on prayer. Spiritual classics that have enjoyed 
lasting popularity, they were translated during his lifetime into 
Latin, French, Italian and English (by R. Hopkins, I 5821, and 
were esteemed by St. Teresa of Avila and St. Francis of Sales. 
Luis also published sermons. catechetical works, biographies and 
a translation of the Imitatiolr o Christ. A critical edition of his 
works by J .  Cuervo was published in 14 volumes (1906-08). 

See biography b y  1. Cuervo (189;) ; E. A. Peers, Studies in the Span- 

ish Mystics, vol. i, 2nd ed. (19j1) ; ill. H. Lavocat in A. Vacant, Dic- 
tionnaire de thdologie catholique (1926), s. v. Louis. (S.  BII.) 

GRANADA, a department and city in Nicaragua. Central 
America. The department has an area of j4I sq.mi. and a popula- 
tion (1959 est.) of 70.257. I t  is bounded on the north by the de- 
partment of Managua. on the west by Masaya and Carazo: Rivas 
on the south and Lake Sicaragua on the east. I t  is crossed by the 
Pan American highway and the Pacific railroad. The  clustered 
islands on the lake near Granada called Las Isletas (the little is- 
lands) are famous for their beauty and are favourite excursion 
spots for the Granadinos. 

Principal towns besides the capital city, are Nandaime and 
Diriomo. Main products are cattle and hides, cacao, sugar, cot- 
ton, rice and coffee. 

GRAN.~D.A, the city, capital of the department and terminus of 
the Pacific railroad from the port of Corinto, is 36 mi. S.E. of 
Managua, the national capital. Pop. (1959 est.) 31.648. I t  lies a t  
an altitude of 180 i t .  above sea level near Alornbacho volcano, on 
the northwest shores of Lake Xicaragua where steamers and 
launches connect i t  with the lake towns. Granada is remarkable 
for its churches, schools and institutions, including the Colegio 
Centro-AmCrica founded by the Jesuits. I t  is the seat of the 
bishop and as headquarters of the Conservative party has greatly 
influenced the political life of the country. 

The city is typically Spanish and is laid out on a rectangular 
gridiron style. The  houses are mostly one story, but include many 
fine mansions of the old families; the churches are massive and 
some are ornate. 

Granada was founded in 1523 by Francisco Hernbndez de C6r- 
doba and early became the hub of the Conservative life and trade 
of the region. From earliest times it has been a keen political and 
trade rival of Leon ( q . ~ . ) ,  farther north, the centre of the Liberal 
party and now a more prosperous and populous business rival of 
Granada. Managua (9.v.) was founded between the two older 
cities as a political compromise. Granada was raided by pirates 
from the Caribbean many times in the 17th century. iyilliam 
JValker (9.v.) the U.S. filibuster: made Granada the centre of his 
attacks and his headquarters; he sacked and burned the city in 
1 8 5 ~  (RI. F.-G.) 

GRANADA, a maritime province of southern Spain, formed 
in 1833 of districts belonging to Andalusia, and formerly centre of 
the ancient kingdom of Granada. Pop. (1960 est.) 828.525: area 
4.838 sq.mi. Granada is bounded on the north by Cordova, 
JaCn and Albacete, east by Murcia and Almeria, south by the 
lfediterranean sea and west by Mhlaga. I t  includes the \vestern 
and loftier portion of the Sierra Nevada (9.v. j, a vast ridge rising 
parallel to the sea and attaining its greatest altitudes in the Cerro 
de MulhacCn (11,411 ft .)  and Picacho de la Veleta (11,128 f t . ) ,  
which overlook the city of Granada. Lesser ranges, such as the 
sierras of Parapanda, Alhama, Almijara, Harana or Baeza, adjoin 
the main ridge. I n  this central watershed rise the three principal 
rivers of the province. Southward flows the Guadalf60 to the 
Mediterranean, west~irard the Genil and northward the Guadiana 
Menor and its many tributaries draining the northeastern dis- 
tricts. Both the Genil and the Guadiana join the Guadalquivir 
outside the province. Summer drought predominates and only the 
mountain slopes are forested, mainly with pine trees. The  soil 
of the high basins north of the Sierra is, however, fertile, that 
of the STega of Granada being considered the richest in the whole 
peninsula, and from the days of the hIoors i t  has been systemati- 
cally irrigated. Sheep and goats are reared in the Sierra and 
esparto grass is obtained from the upland areas. Fine alabaster, 
jasper and other precious stones occur in the mountains behind 
Granada, but are little worked. The only important industry is 
sugar refining. This developed rapidly after the loss of the Span- 
ish Il'est Indies and the Philippine Islands in 1898, with the con- 
sequent decrease in competition, and there are now factories in 
many towns. especially in the T'ega and along the coast. 

See also ANDALUSIA and, for the history of the ancient kingdom, 
the city of GRASADA. 

GRANADA, the capital of the province, and formerly of the 
kingdom of Granada, in southern Spain; on the Madrid-Granada- 
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Algeciras railway. Pop. (19 50) I 54.589. Granada is well situ- cities; their patronage of art, literature and science attracted many 
ated, 2.195 ft. above the sea. on the north~vestern slope of the learned Muslims such as the historian FDn Rhaldun and the geog- 
Sierra Nevada. overlooking the fertile lowlands known as the rapher Ibn Batuta, to their court, and resulted in a brilliant civili- 
Vega de Granada on the xest and overshado\\-ed by the peaks of zation, of which the Alhambra is the supreme monument. 
Veleta ( I  1.128 i t . )  and Mu1haci.n ( I  1.41 I it.) on the southeast. The two noble families of the Zegri and the Beni Serraj, better 
The southern limit of the city is the river Genil, the Roman Singilis known in history and legend as the Abencerrages ( q . v . ) ,  en- 
and Moorish Shrnil, a swift stream floning westn-ard from the croached greatly upon the royal prerogatives during the middle 
Sierra Sevada. ~ ~ i t h  a considerable volume of water in summer, years of the 15th century. A crisis arose in 1462, resulting in the 
rvhen the snoxys have thawed. Its trit~utary. the Darro, the Roman dethronement of Abu Nasr Saad, and the accession of his son 
Sr~lon and 3loorish Hadnvvo, enters Granada on the east. flows for Muley Abu'l Hassan, whose name is preserved in that of Mulha- 
more than a mile from east to li-est and then turns sharply south- cen, the loftiest peak of the Sierra Nevada. Muley Hassan weak- 
ward to join the main river. which, is spanned by a bridge just ened his position by resigning bfalaga to his brother Ez Zagal, and 
above the point of confluence. The waters of the 1)arro are incurred the enmity of his first wife, Aisha, by marrying a beauti- 
much reduced by irrigation works along its lower course. and ful Spanish slave, Isabella de Solis, who had adopted the creed of 
within the city it has been canalized and partly covered with a Islam and taken the name of  ora ayah, "morning star." Aisha, or 
roof. Ayesha, \i>ho thus saw her sons, Abu Abdullah Mohammed (BO- 

Granada comprises three main divisions, the Antequeruela, the abdil) and Yusuf, in danger of being supplanted, appealed to the 
Albaicin and Granada, properly so-called. The first division, Abencerrages. (See  ALHAUBRA.) I n  1482 Boabdil deposed his 
founded by refugees from Antequera in 1410, consists of the father, who fled to Malaga, but the Christians under Ferdinand 
districts enclosed by the Darro, besides a small area on its right, and Isabella forced him to resign the task of defense into the more 
or western, bank. I t  is bounded on the east by the gardens and warlike hands of Muley Hassan and Ez Zagal (148~-86). In  1491 
hill of the Alhambra (q .a . ) ,  the most celebrated of all the monu- Boabdil signed away his kingdom; and on Jan. 2, 1492, the 
ments left by the Moors. The Albaicin (Moorish Rabad a1 Baya- Spanish army entered Granada, and Moorish power i n  Spain ended. 
zin, "Falconers' Quarter") lies northwest of the Antequeruela. Nationalists captured Granada during the civil war of 1936-39. 
Granada, properly so-called, is north of the Antequeruela, and GRANADOS, ENRIQUE ( I  865-191 6), Spanish pianist and 
west of the Albaicin. The origin of its name is obscure; it has composer. was born a t  LCrida on July 27, 1867. After studying 
been sometimes derived from granada, a "pomegranate," in allu- at  Barcelona with Joan Pujol and Felipe Pedrell. he went to Paris 
sion to the abundance of pomegranate trees in the neighbourhood. in 1887, where he worked chiefly under Charles Wilfred de BCriot. 
A pomegranate appears on the city arms. The Moors, however, I n  1898 his first opera, Maria del Carmen, was produced in 
callec! Granada Karnattalz, or Karnattah-al-Yahud, and possibly Madrid. TWO years later he founded the Sociedad de Conciertos 
the name is composed of the Arabic words kurn, "a hill," and Clisicos and. in 1901. the Academia Granados. He had a bril- 
m t t a h ,  "strangern-the "city" or "hill of strangers." liant career as a pianist, playing chiefly in France and Spain, but 

Granada is the see of an archbishop. Its cathedral, begun in visiting the LTnited States in 191 j and 1916. when his opera 
1529 by Diego de Siloe, and finished only in 1703, is profusely G o y c s c a ~  was performed in New York city. On his return he met 
ornamented with jasper and coloured marbles, and surmounted his death in the English channel on board the  susse ex^" which 
by a dome. The interior contains many paintings and sculptures was sunk by a German submarine on illarch 24, 1916. 
by Alonso Cano (1601-67), the architect of the fine west fa~ade,  Granados' most characteristic writing is to be found in his 
and other artists. In one of the numerous chapels, known as piano music, which is full of the colour and rhythm of Spanish 
the Chapel Royal (Capilla R e a l ) ,  is the tomb of Ferdinand folk tunes. Especially in the Goyescus-tvo sets of pieces from 
and Isabella, the first rulers of united Spain. The Cartuja, or which he took much of the material for his opera of that name- 
Carthusian monastery, north of the city, was built in 1516 in he produced melodies of great beauty, drawing inspiration from 
memory of the great captain Gonzalo de C6rdoba (1453-ISIS), Francisco Goya's paintings and etchings, and the life of the period 
whose tomb is in the convent of San Jeronimo. in Madrid. Among his other piano compositions are 1 2  Spanish 

After the Alhambra, and such adjacent buildings as the Gen- dances, 3 sets of children's pieces, 6 pieces based on Spanish folk- 
eralife and Torres Bermejas, which are more fitly described in songs, Romantic Scenes, Poetic Scenes, Book of Houvs and Ex- 
connection with it, the principal Moorish antiquities of Granada pressive Stzidies. His remaining operas are Petrnrca, Picarol, Fol- 
are the 1gth-century villa knom~n as the Cuarto Real de Sari let ,  Gaziei and Liliana. H e  also wrote a symphonic poem, La d 
Domingo, admirably preserved and surrounded by beautiful gar- del mov t ;  another on Dante's Divina cornmedia; and suites for 
dens; the Alcazar de Genil, built in the middle of the 14th ten- orchestra; a suite, Elisende, for piano and orchestra; and three 
tury as a palace for the Moorish queens; and the Casa del Cabildo, sets of songs. (E. W. BM.) 
a university of the same period, converted into a warehouse in the GRANARIES AND GRAIN ELEVATORS. ~~~i~ 
19th century. Granada has an active trade in the agricultural storape facilities range widely from simple provisions-in certain 
produce of the Vega, and manufactures liqueurs, soap, Paper and dry climates grain is sometimes stored in piles on the ground- 
coarse linen and uloollen fabrics. to elaborate structures with equipment for mechanical filling and 

History.-The identity of Granada with the Iberian city of emptying, turning, blending, weighing. fumigating. drying or \-en- 
Iliberris, or Iliberri, which afterward became a flourishing Roman tilating. Some buildings are for storing only a few bushels; others 
colony, has never been fully established; but Roman tombs, coins, have capacity for several million bushels. 
inscriptions, etc., have been discovered in the neighbourhood. The character of a grain storage, as well as its size, depends 
Under the caliphs of Cordova the family of the Zeri, Ziri or upon the service required of it. On a livestock farm the granary 
Zeiri maintained itself as the ruling dynasty until 1090; it was usually has several separate bins for the various kinds of grain 
then displaced by the Almorivides. who were in turn overthrown to be fed. Each bin may be filled or partly filled several times a 
by the Aln~ohades, in I I  54. The dominion of the Xlmohades year. Usually grain will not be stored for more than one season. 
continued unbroken, save for an interval of one year (1160-61), The bins may be emptied a little a t  a time. alld collvenience of 
until 1229. From 1229 to 1238 Granada formed part of the king- location for feeding and easy accessibility for removing grain 
dom of Murcia; but in the last-named year it passed into the are important. 
hands of Abu Abdullah Mohammed ibn A1 Ahmar, prince of Jaen On cash grain farms, from which most of the grain is sold, stor- 
and founder of the dynasty of the Nasrides. A1 Ahmar was de- age bins are for disposing of the grain at  harvest time until i t  is 
prived of Jaen in 1246, but united Granada, Almeria and Malaga sold later in the season. In this case ease of filling is most im- 
under his sceptre, and made peace with Castile. A1 Ahmar and portant. Larger grain storages on farms have built-in elevators 
his successors ruled over Granada until 1492, in an unbroken line but portable elevators or conveyors came to be used extensively. 
of 2 j sovereigns. Their encouragement of commerce-notably the Country elevators, located in smaller to~vns. serve to collect 
silk trade with Italy-rendered Granada the wealthiest of Spanish grain from farmers and ship it  to terminals. Little grain is held 
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for long periods. They are equipped with scales and with convey- 
ing equipment for filling, emptying and blending. They fre- 
quently also have driers. 

Terminal elevators are the grain storages located at.railroad cen- 
tres. They collect grain from the producing areas and supply the 
processors and feed mixers and distributors in deficit areas. The 
terminal elevators have many separate bins and usually are of con- 
crete construction. A typical bin may be IOO ft .  deep and 20 f t .  
in diameter. Sloping floors are used so that the grain may drain 
out by gravity. Conveyor systems are installed so that grain may 
be moved into or out of the building or from any bin to any 
other. 

In the United States during the 1930s the federal government 
entered into a program of grain price stabilization which resulted 
in government acquisition of large quantities of some grains to 
be held for relatively long periods. Other governments have 
taken more or less similar action. This results in the need for 
still another class of grain storage buildings where grain may be 
held for several years or a t  any rate for a longer period of time 
than had been the customary practice. Such storages are located 
on farms on government-owned bin sites or a t  grain elevators 
where they are operated in conjunction with storage and mer- 
chandising functions of the elevators. 

In  addition there are special storage facilities for segments 
of the grain industry. The storage of seed grains, for example, 
has special requirements. I t  is necessary in this case to avoid 
mixing of various lots since even a few kernels of the wrong vari- 
ety may reduce the value of the lot. 

Each kind of grain imposes its own requirements on storages 
and handling equipment. For example, rice is customarily har- 
vested before it is dry enough to store; thus rice storages must 
have driers. Frequently rice is dried and stored in the same estab- 
lishment where it is later milled. 

Control of Moisture Content.-All grains contain water even 
when they are what is called dry. A bushel of wheat as ordinarily 
handled or stored contains about three quarts of water. Control 
of moisture content is important in successful storage of grains. 
il.loulds develop and insects thrive in grain only if it has enough 
moisture for their needs. The safe limit of moisture is usually 
between 10% and 15%. depending on the kind of grain, the 
climate and the length of storage period. Since grains do not 
lose moisture readily when stored in bulk, it  is important to ac- 
cept for storage only grain that has been tested for moisture and 
found dry enough to keep. 

One of the problems in storage of grains in large bins is the 
movement of moisture from one part of the bulk to another. 
This may occur even in grain that is initially dry enough for safe 
storage. The local increase in moisture results in caking or 
moulding and favourable conditions for insect breeding. The 
causes of the increase in moisture at  the upper surface came to 
be understood only relatively recently. 

The temperature of the interior grain in a large bin changes 
much more slowly than the atmospheric temperature. By late 
summer or fall the grain reaches its maximum temperature. The 
top surface and outer layers cool as winter approaches, but the 
centre stays relatively warm. About 40% of the space in a full 
bin is occupied by the air between the kernels, so there is a 
column of warm air in the centre of the bin surrounded by colder 
air near the walls. Since the warm air at the centre is light, it 
moves upward through the grain, being replaced by the colder 
heavier air near the walls which moves downward. This move- 
ment is very slow, but it continues as long as the temperature dif- 
ference persists, which may be for several months. This con- 
tinuous stream of warm air must pass through the grain at the 
top surface which, during the fall and winter. is cold. On com- 
ing in contact with the cold surface grain some of the moisture 
from the warm air is condensed or absorbed on the cold grain. 
The slow increase in grain moisture content a t  the surface con- 
tinues for several months and may result in serious damage. 

The damage from moisture migration usually is limited to the 
top foot or tm70, but it becomes a possible source of insect infes- 
tation. In elevators the grain can be turned, that is, moved from 

one bin to another. 
If the grain is turned before serious increase in moisture has 

occurred, the surface grain will be mixed with the rest. .kt the 
same time the warm and cold grain will be mixed together so that 
convection air currents will be checked temporarily. Turning, 
however, affords only temporary relief. Repeated turning dam- 
ages the grain by breaking kernels. 

From the late 1940s onward mechanical ventilation was used to 
prevent damage from moisture migration in both elevators and 
storages of intermediate size when storing large quantities of 
grain for several years. A fan draws air downward through the 
grain during cooler months. This eventually cools the grain to 
near the atmospheric temperature, and at  the same time the 
natural upward convection is reversed so that warm air cannot 
contact the cold grain a t  the surface. (W. V. HL.) 

GRANBY, JOHN MANNERS, MARQCESS OF (1721- 
1770), British soldier. the eldest son of the third duke of Rutland, 
was born in 1721, educated at  Eton and at  Trinity college, Cam- 
bridge, and elected M.P. for Grantham in 1741. H e  received a 
commission as colonel of a regiment raised to assist in quelling 
the Highland revolt of 1745. This corps never got beyond New- 
castle, but as a volunteer on the duke of Cumberland's staff 
Granby saw active service in the last stages of the insurrection. 
He was in the Flanders campaign of 1747, was promoted major- 
general in 1;55. and three years later was appointed colonel of the 
Royal Horse Guards (Blues). He had married the daughter of 
the duke of Somerset, and in 1751 had begun his parliamentary 
connection with Cambridgeshire, for which county he sat until 
his death. 

Dispatched to Germany in 1758 during the Seven Years' War, 
he was at the battle of Minden and succeeded to the command 
of the Brit~sh contingent after Lord Sackville's disgrace. On 
July 31, 1760, Granby stormed Warburg at  the head of the British 
cavalry, capturing 1,500 men and ten pieces of artillery. A year 
later (July 15. 1761) the British defended the heights of Velling- 
hausen with great bravery, and in the last campaign Granby's men 
bore the brunt of the fighting. 

Returning to England in 1763 the marquess found himself the 
popular hero of the war. He was appointed to the Ordnance on 
July I, 1763, and three years later he became commander in chief. 
In  this position he was attacked by "Junius." He died at  Scar- 
borough on Oct. 18. I 770. 

Two portraits of Granby were painted by Sir Joshua Reynolds, 
one of which is now in the National gallery, London. His contem- 
porary popularity is indicated by the number of inns and public- 
houses which took his name and had his portrait as signboard. 

See W .  E.  Manners, Some Account of the Military, Political and 
Social Life of the . . . Marquis of Granby (London, 1 8 9 9 ) .  

GRAN CHACO, an extensive region in the heart of South 
America belonging to the La Plata basin, stretching from 20" to 
29' S. lat. Its area is estimated at  300.000 sq.mi. The greater 
part is covered with marshes, lagoons and dense tropical jungle 
and forest. and is still unexplored. On its southern and western 
borders there are ,extensive tracts of open woodland, intermingled 
with grassy plains, while on the northern side in Bolivia are large 
areas of open country subject to inundations in the rainy season. 
I t  is traversed by two great rivers, the Pilcomayo and Bermejo, 
the sluggish courses of which are not navigable. The greater part 
of its territory is occupied by nomadic tribes of Indians, some of 
whom are still unsubdued, while others like the Matacos, are some- 
times found on neighbouring sugar estates and estancias as labour- 
ers during the busy season. The forest wealth of the Chaco region 
is incalculable, consisting of a great variety of palms and valuable 
cabinet woods, building timber, etc. I ts  extensive tracts of que- 
braclto co2orado (Loxopterygiztm Lorentzii) are of very great 
value because of its use in tanning leather. Both the wood and its 
extract are largely exported. I ts  possession was the cause of 
serious dispute and armed conflict between Bolivia and Paraguay 
between 1928 and 1935. (See CHACO.) . 

GRAND, SARAH (pseudonym of FRANCES ELIZABETH 
[CLARKE] M'FALL) (18 j5?-1943), British novelist and suffragist, 
was born in Ireland of English parents. 
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She travelled in the orient, visiting Japan and China. for five 

years and in 1888 published Ideala. She was best known for the 
novel The Heavenly Tzctns (1893). a best seller. Sarah Grand 
was a pioneer in the movement to gain suffrage for women in Great 
Britain and repeatedly served as mayor of Bath, Eng. She died 
at Calne, Wiltshire, on May 12. 1943 

GRAND ALLIANCE, WAR OF THE, sometimes called 
the J v 4 ~  OF THC LEAGUE OF AUGSBURG, a war fought by England. 
Holland the Holy Roman emperor and a number of other allies 
against France between 1689 and 1657. The uncertainty over its 
name is reflected in a similar misunderstanding about the mar's 
aims, character and results. To this misunderstanding the lack 
of skill of the military commanders and the ineffectiveness of their 
methods of making war have been held to have contributed. The 
French commanders have suffered by comparison with the great 
CondC and the markcha1 de Turenne, who had disappeared from 
the scene. the one retired and the other killed, in 1675; and mTilliam 
111's reputation as a soldier has been eclipsed by that of Rlarl- 
borough. Sieges rather than battles appear to have marked the 
progress of the war, with results obviously less striking to the 
modern eye Yet the deadlock ~ h i c h  characterizes the war was not 
so much military as diplomatic. The Spanish succession (see 
SPAIN History) ,  on which the balance of poner betneen Bourbon 
and Habsburg in Europe depended was perhaps its main issue; 
and so long as Charles I1 of Spain remained alive (against every 
reasonable expectation), this question could not be settled. any 
war fought in the meantime being only an ~nterlude in nhich the 
great powers sought to strengthen their bargaining position against 
the day nhen Charles should at last die If,  then, rhere was for 
the time nothing important to fight about. it is not surprising that 
the generals found it difficult to achieve anything by fighting. 
But war could not easily be avoided since in its absence the cir- 
cumstances of the rival powers might alter drastically Thus Louis 
XIV's ambitions depended upon the emperor Leopold 1's being 
unable to exert full authority over the German princes and upon 
his entanglement with the Turks on his eastern frontier. Louis 
dared not allom his adversary a lengthy interval of peace in which 
he might extricate himself from his difficulties. In a sense then, 
Louis nas throughout his reign the aggressor. Yet from a major 
x a r  he could hope for nothing, for. if Charles of Spain were to die 
nhile he was so engaged, his enemies mould allow him nothing from 
the Spanish inheritance. Thus it was that he began in 1688 the 
hostilities in the Palatinate ~ i h i c h  led to the general outbreak of 
war in the folloaing year He did so primarily to prevent Leopold 
from exacting a peace from the Turks. yet he Ivas ~iilling to sur- 
render almost all his military gains to secure peace in 1697 nhen 
the crisis about the Spanish succession threatened at long last to 
come to a head. There is. therefore, little doubt as to the real issue 
at  stake in the last quarter of the 17th century. I t  was the balance 
of power between Bourbon and Habsburg monarchies. as it had 
been since Henry IV became king of France, and the outcome of 
this struggle depended more upon diplomacy than upon war War 
T T ~ S  an adjunct to diplomacy, as important as. but no more im- 
portant than, marriage alliances. So long as diplomacy nas  stulti- 
fied by the uncertain issue of the Spanish succession, so long 
would the wars be devoid of lasting consequences whatever the 
brilliance of the military commanders. The War of the Grand Al- 
liance might not be north investigation were it not that the long- 
lasting diplomatic deadlock produced new factors in the situation, 
notably the accession of England as a European power of first 
importance, which TTere to prove decisive in the eventual settle- 
ment of the Spanish succession in the war of I 701-IS. 

Charac te r  of t h e  War.-.Although their importance has been 
misunderstood some notice must be taken of the military develop- 
ments which altered the character of nar  during the 17th century. 
RIost obviously, the size of armies increased. The increasing 
xealth at the disposal of European governments allowed them to 
maintain larger armies, and improvements folloned in military 
administration and supply. The efiectiveness of Infantry had been 
much increased during the previous gars  of the 17th century not 
only by better regimental organization and drilling but also by 
improvements in the musket, ~vhich bere to culminate in the intro- 

duction of the flintlock; and experiments were being made with 
the bayonet (instead of the pike). But infantry could move only 
sloxvly; and a large army of foot soldiers presented a considerable 
supply problem. This could be solved only by living off the coun- 
try, and that involved dispersal over a fairly wide area. Only by 
occupying fortified places could an army in such a situation feel 
safe. During the vital weeks of a campaigning season the com- 
ponent parts of an army might be combined for offensive action, 
and it was necessary to collect supplies in advance for such an 
operation. This need called for large bases equally well fortified. 
SO the capture or recapture of fortresses was frequently an indis- 
pensable prelude to more ambitious strategic operations. Such 
operations were not in~possible, though until the development of 
the tactical possibilities of cavalry and artillery had caught up with 
those of infantry they were difficult. They were especially diffi- 
cult where geographical obstacles lay between an army and its ob- 
jective; and France, since the acquisition of the Franche-ComtB 
and the occupation of Lorraine in the earlier wars of Louis XIV, 
nTas surrounded by natural barriers save for the southeastern 
coastal route from Italy and the northeastern frontier between the 
&toselle and the sea. SCbastien Le Prestre de Vauban ( q . v . ) ,  the 
great builder of fortresses, provided for the northeastern frontier 
what nature had omitted. Flanders has always provided a natural 
gateway from Germany into France and vice versa, and it was there 
that the fiercest fighting of the war was to take place. In  the 
event, the combination of a complicated river network and an 
elaborate defensive system of fortresses  roved too much for the 
military commanders in the time available to them. Such a result, 
however, was not inevitable, but arose as much from the near bal- 
ance of the forces engaged as it did from the intractability of the 
natural and man-made obstacles. 

One other aspect of the character of the war needs to be con- 
sidered. Since wars avowedly concerned the personal ambitions 
of princes. the clothing of religious controversy having been dis- 
carded, the civilian population ceased at ordinary times to be 
concerned directly in the struggle and came more and more to as- 
sume that role of neutral onlookers which Frederick the Great was 
later to regard as proper to them. The war began with a devasta- 
tion of the Palatinate as harsh as any similar operation of the 
Thirty Years' 14'ar; but this proved to be exceptional as larger 
supplies of money and better methods of credit finance came to 
enable army commanders to purchase their supplies instead of 
seizing them by force. The burden of war thus became a financial 
one, borne by the countries responsible for the fighting rather than 
those fought over. 

T h e  Spanish Succession.--The problem of the Spanish in- 
heritance, including territories in the Pietherlands, in Italy and 
in the Americas as i d 1  as Spain itself, began with the accession in 
166j of the epileptic Charles 11, whose continual ill-health made 
it unlikely that he would have any direct male heirs. Inheritance 
through a female line would involve the rival Bourbon and Habs- 
burg dynasties. Louis XIV had married the elder daughter of 
Philip 1V and Leopold I the younger. and their fathers had simi- 
larly married daughters of Philip 111. Whereas both the wives of 
the French kings had renounced their claims on the Spanish suc- 
cession at  the time of their marriages, Leopold's wife was named 
in the will of Philip IV as the direct line of succession. So far, 
however, no male heir had resulted from this line and the problem 
remained unsolved and full of danger, the more so since as early 
as 1662 Louis had suggested that his wife's renunciation, which 
rvas conditional, might have to be considered invalid. The possi- 
bility of securing at  least a part of the Spanish inheritance was 
never far removed from Louis's calculations. After the treaties of 
Nijnlegen (1678-79; see DUTCH W A X S ~ .  he sought to anticipate 
as far as he could the death of Charles of Spain by laying claim to 
various fragments of territory on his borders on the grounds that 
they were dependencies of territories ceded him by the treaty of 
Miinster (\I7estphalia). The French annexation of Strasbourg 
and of Casale in Sept. 1681, followed by the siege of Luxembourg 
in November, brought about fighting with Spain and Holland. A 
large-scale war was averted by the Turkish advance to Vienna in 
July 1683; but after relief of that city by John Sobieski, king of 
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Poland, in September fighting began again. A 20-year truce con- 
cluded at Regensburg in Aug. 1684 terminated this "War of the 
Reunions," leaving Louis in possession of Strasbourg. Luxembourg 
and Oudenarde He u a s  now perhaps at the summit of his power, 
and he showed his confidence nowhere more than in the revocation 
of the Edict of Nantes (168;). H e  could afford to stand by and 
watch the emperor embroiled in the x a r  mith Turkey. while he 
alone u~ould be free to act \%hen the testing time came in Spain. 
Meanwhile he had great hopes of pressing his son's claim to the 
Spanish throne (having by now definitely stated that his wife's 
renunciation was invalid) in Spain itself through the friendly of- 
fices of his niece Marie Louise of OrlCans, ~ ~ h o  had been married 
to  Charles I1 of Spain in 1679. 

Leopold meanwhile had not himself been inactive. The infanta 
Margaret, his first wife, through whom the best claim of his family 
to the Spanish throne had arisen, had died in 1673 leaving only a 
daughter, Maria Antonia, born in 1669 and now of marriageable 
age. He agreed to her otherwise not very desirable marriage to 
the elector Maximilian Emmanuel of Bavaria, formerly an ally of 
France, on condition that she renounce all claims to the Spanish 
throne, thus in his opinion making the line of succession run 
through his own mother. Philip 111's daughter. The candidate 
~ h o m  he had in mind for Spain was a second son of his own, the 
archduke Charles born in 168j (the year of his daughter Maria 
Antonia's marriage) to his third wife Eleanor of Neuburg. Leo- 
pold's proposals brought no response from the Spanish government, 
which mas beginning to seek a solution of its own. Moreover, Leo- 
pold was during these years fully occupied ni th events in the war 
with Turkey. After the relief of Vienna in 1683, he had deliber- 
ately sacrificed nha t  opportunity he had of uniting Germany in 
opposition to Louis XIV in order to concentrate upon an offensive 
against Turkey. This was his motive in agreeing to the truce of 
Regensburg. and his idea was that if Hungary could be recovered 
and the hereditary lands of the Habsburgs freed from the con- 
tinuous burden of defense against the Turks, then he would be 
strong enough to challenge Louis XIV without depending upon the 
assistance of the German princes So the League of Augsburg con- 
cluded betneen himself, the kings of Sveden and of Spain (in their 
capacity of princes of the empire), the elector of Bavaria, the 
Ernestine house of Saxony and the circle of Franconla on July 9 
(new style; old style, June 29), 1686, was not an important part 
of his policy. This alliance has been represented as the forerunner 
of the Grand Alliance by some historians nho  have therefore given 
its name to the war of 1689-97. In fact it was quite ineffective, 
providing no machinery for combined military action; and the 
states which constituted the mainstay of the Grand Alliance were 
not parties to it. Leopold during these years was concerned as 
much with Turkey as with Germany; and a much more important 
alliance than the League of Augsburg was that already concluded 
with the elector Frederick William of Brandenburg. Frederick 
\Villiam, who had previously aligned himself with France, sent a 
contingent to help Leopold on the Danube in Jan. 1686 and entered 
into a secret understanding with him against France in March. 
Habsburg troops then advanced across Hungary in 1686 and in 
168;; and on Sept. 6 (K.S ), 1688, after the rejection of Turkish 
offers of peace in the previous year, Belgrade was taken. Turkey 
now prepared to make much more attractive offers of peace, and 
Louis XIV saw the control of the situation slipping from his grasp. 
H e  determined therefore on another military demonstration like 
those of 1651-84, hoping that this would keep the Turks fighting 
and restrain Germany from rushing into the Habsburg camp. 

Cologne a n d  t h e  Palatinate.-Apart from the existence of 
the League of Augsburg and the emperor's refusal to perpetuate the 
truce of Regensburg, tmo disputes furnished Louis with pretexts 
fo r  military intervention. The more immediate of the two was 
concerned with the archbishopric-electorate of Cologne The 
archbishop-elector Maximilian Henry had in Jan. 1688 appointed 
tx<ilhelm Egon Cardinal von Furstenberg to be his coadjutor; and 
when Alaximilian Henry died in the follo1i7ing June, Fiirstenberg 
put himself foraard as a candidate for his succession. Fursten- 
berg, however, had all his life been a protCgC of France, and his 
accession to Cologne was unacceptable both to the emperor and 

to the pope, who gave their support to the rival candidate Joseph 
Clement, brother of the elector of Bavaria and first cousin once 
removed of Maximilian Henry. Louis thereupon sent French 
troops to uphold Fiirstenberg. This move alarmed the German 
Protestant princes, who took measures to secure the Dutch against 
the possibility of a French attack; and the emperor, with papal 
encouragement, persisted in his recognition of Joseph Clement. 

The other controversy in which Louis now decided to assert his 
claim mas about the succession to the Palatinate. Charles, the last 
elector Palatine of the Simmern line. had died without heirs in 1685 
and had been succeeded by the head of the Zweibriicken line, Philip 
Urilliam of Neuburg, the emperor's father-in-law. I t  was possible, 
however, to claim that some part of the succession ought to have 
gone to the elector Charles's sister Elizabeth Charlotte (LiseIotte), 
the second nife of Louis's brother Philip, duke of OrlCans. Though 
the duchess of OrlCans was herself disinclined to insist on this 
pretension, the fall of Belgrade determined Louis to enforce it. 
On Sept. 2 4  (N.S.), 1688, he issued a manifesto setting forth the 
French grievances. A French army under the command of the 
dauphin then advanced into the Palatinate. 

T h e  English Succession a n d  t h e  W a r  in Ireland.- It is 
very doubtful whether France intended its action to lead to a ma- 
jor war. But at  this point, in the autumn of 1688, other develop- 
ments occurred which took the determination of events out of 
French hands. Both William of Orange and Louis XIV had sought 
to intervene in English politics since the restoration of the Stuart 
king Charles I1 in 1660, with the object of preventing hostile ac- 
tivity by the English on the continent. Since 1685 James I1 had 
lost the loyalty of nearly all of his subjects, and an important body 
of them looked to William of Orange, the husband of the heiress 
apparent Mary. as their only salvation from the tyranny of a Ro- 
man Catholic sovereign. William. for his part, being an inveterate 
opponent of Louis XIV, welcomed the prospect of securing Eng- 
land as an ally. The birth of a male heir to James in June 1688 
brought matters to a state of crisis in England, and William agreed 
to land an army there to force James to act as his subjects wanted. 
Louis XIV was well aware of this intended invasion when he sent 
his troops into the Palatinate and in fact welcomed it as ensuring 
the absence of William from the continent so long as the expected 
civil w7ar lasted in England. 

When James was expelled from England without hostilities, 
Louis was able to restore his original plan by sending James to Ire- 
land, which had remained loyal to him. Thus, although William 
succeeded in becoming king of England as William I11 and in in- 
volving his new kingdom in the continental war, he was for two 
years occupied in reducing Ireland. Almost the whole of Ireland 
Jvas controlled by the Jacobite earl of Tyrconnel (Richard Talbot) 
with an army of 40,000 men of uncertain quality. In the north, 
however. the Protestant population declared in favour of William 
I11 and secured Enniskillen and Londonderry. On March 2 2  

(N.S.; 1 2 ,  0,s.). 1689, James I1 landed at KinsaIe with a smaII 
French force and at once accompanied Tyrconnel to the north. 
The siege of Londonderry began on April 29 (N.S.; 19, 0 S.), but 
without a siege train no assault could be mounted. An English 
relieving force for Londonderry, sent by sea under Col. Percy 
Kirke at the end of May, was needlessly dilatory, but the blockade 
was eventually broken by Capt. John Leake's ships on Aug. 7 and 
the siege raised on Aug. 9-10 (N.S.; July 28 and 30-31, O.S.). 
At the same time a detachment of the Jacobite army was defeated 
by local forces organized by Col. William Wolseley, whereupon the 
siege of Enniskillen was likewise abandoned. The Williamite 
forces proceeded to overrun the whole of Ulster, and when the 
duke of Schomberg, sent with an army by William at  the insistence 
of his English advisers, landed at  Bangor near Belfast in August, 
he was able to advance southward immediately. He reached Dun- 
dalk, but there was held up. His army was small, much of it  in- 
sufficiently trained. and rapidly being reduced by sickness. H e  was 
therefore unwilling to risk battle and eventually repaired to winter 
quarters in the north. 

\.T,'illiam at  last became convinced of the necessity of making a 
serious effort in Ireland and in June 1690 went there himself with 
a considerable army, including Dutch and other foreign veteran 



GRAND A 
troops. He  advanced on Dublin with 40,000 men and came across 
James I1 entrenched behind the Boyne river with a slightly smaller 
force: including a French contingent landed under the comte (later 
duc) de Lauzun in March. James's army had some good cavalry, 
but it was the infantry which settled the day in favour of William 
on July I I (N.S. ; I :  0 , s . ) .  1690. James fled once more to France, 
but his army made a good retreat, though abandoning all of Ire- 
land save the west and southwest. William advanced in Ireland, 
but failed to take Limerick, which ~i,as defended by Patrick Sars- 
field, in August; and after the earl (later duke) of Marlborough 
had taken Cork in September and Kinsale in October, fighting 
ended for the year with the war not yet completely over. 

In  1691 Godart van Ginkel commanded for William in Ireland 
and the marquis de Saint-Ruth for James. Their armies met a t  
Aughrim on July 2 2  (N.S.; 12 ,  O.S.), where Saint-Ruth, after 
appearing to have the battle won, was killed and his army de- 
feated. Even now, though the town of Galway surrendered and 
Athlone was already lost, Sarsfield held out in Limerick until 
Oct. 13 (N.S.;  3) O.S.) when a treaty was signed which brought 
the Irish war to a close. The war i11 Ireland had lasted for more 
than two years, and its outcome must not be allowed to disguise 
the fact that Louis XIV had succeeded in keeping William of 
Orange and 40,000 oi  his troops absent irom the continent for the 
important campaign of 1690. So far! indeed, William's inheritance 
of the English crown had proved a liability. 

T h e  G r a n d  Al l i ance  a n d  t h e  C o n t i n e n t a l  War.-Louis had 
underestimated the reaction of Europe to his invasion of the Pa- 
latinate. True, Turkey was no longer milling to make peace with 
the emperor on acceptable terms and J%'llliam of Orange had be- 
come involved in England. But William had been quickly and 
completely successful in accomplishing his mission to England, and 
the recent victories enabled the emperor to contain the Turks be lo^^^ 
Belgrade without much affecting the strength of his forces in the 
west. ?*loreover, the other German princes had been aroused 
rather than cowed by the French show of military strength; and 
France was already committed also against the Dutch and against 
Spain when the Dutch and the emperor concluded the treaty of 
Vienna on May 12 (K.S.), 1689. with the avoaed aim of restoring 
the peace settlements of Westphalia (1648) and of the Pyrenees 
( I  659). This treaty. to n hich England. Brandenburg, Hanover, 
Saxony, Bavaria. Savoy (see belo??) and Spain adhered in the 
course of the follo~ving 18 months. nas  the kernel of the Grand 
Alliance. The French found themselves faced at once by two strong 
armies: by the Dutch and the north German forces in Flanders 
and by the imperial and Bavarian troops on the Rhine. In these 
circumstances they were compelled to withdraw from the advanced 
positions occupied in 1688. Bonn and Mainz were evacuated on the 
Rhine. while in Flanders an English contingent under Marlborough 
assisted George Frederick, prince of iTaldeck, in defeating the 
French at  Walcourt on Aug. 25 (N.S.; I j. 0 , s . ) .  1689. 

Now. however. the situation in Ireland saved Louis from the 
consequences of his precipitate action. The allies had ambitious 
plans for a triple invasion of France, from Flanders. from the 
Rhine and irom Savoy. But with the death of Charles of Lor- 
raine. who had been the leading figure in the south German opposi- 
tion to France, on April 18 (X.S.), 1690. the Rhine offensive died 
away early In  Flanders. with 40.000 allied troops away in Ireland, 
Ralderk's forces were outnumbered by those of the duc de Luxem- 
bourg; and while awaiting reinforcements preparatory to an ad- 
vance upon Dinant, JTaldeck mas attacked and deieated at Fleurus 
(q.1' ) on July I (N.S.). Great hopes, honever. were still enter- 
tained by the allies of Savoy. The western irontiers of that coun- 
try offered an easy route into Provence. and on the other side nas  
the Spanish Milanese, giving easy access to the hereditary terri- 
tories of the Habsburgs in Austria. This strategic position had 
compelled (or enabled) the dukes of Savoy to adopt a vacillating 
policy toward the Franco-Spanish conflicts of the 17th century. 
In  1689, though French garrisons in Pinerolo (Pignerol) and in 
Casale and the army under Sicholas Catinat on the Alpine fron- 
tier seemed to make France's influence over Savoy secure, the ap- 
parent strength of the Grand Alliance nevertheless caused the duke, 
Victor Amadeus 11, to hesitate before committing himself to Louis 

XIV; and in 1690, when compelled by the French to choose. he 
joined the allied cause in the hope of securing Pinerolo and Casale. 
Catinat reacted at  once and, advancing into Piedmont, defeated 
Yictor Amadeus at  Staffarda on Aug. 18 (N.S.), 1690. A further 
setback overtook the allies in October, when the Turks retook 
Belgrade and the hopes of a Turkish peace disappeared. The year 
1690 had been one of continuous allied disaster on the continent. 

Nor did 1691 bring much comfort. William I11 commanded in 
person in Flanders, but,  operat~ng from Brussels, failed to prevent 
Luxembourg from taking Mons (April 8 1N.S 1). Without the 
support of the Brandenburg troops occupied in defending Cleves 
against a French diversion, he was unable to command favourable 
circumstances in which he could bring Luxembourg to  battle, and 
the remainder of his campaign that year in Flanders was taken ilp 

with ineffective manoeuvring. After IVilliam's return to England 
in the autumn, Waldeck, while moving the army into winter quar- 
ters. was attacked and defeated by Luxembourg at Leuze (Sept. 2 0  

[N.S.]). Meanwhile Catinat continued his progress into Pied- 
mont, and the French army of Catalonia, under the duc de Noailles, 
took Urgel. Thus, for two years, France had more than countered 
all the threats of the Grand Alliance; the command of interior 
lines and great resources of manpower and of wealth had made it 
possible to defy the rest of Europe. This fact, and not the tech- 
nicalities of the laws of inheritance, nas  to constitute the Bour- 
bons' real claim to the Spanish succession. 

What hopes remained to the allies lay in the contribution of 
England to the cause now that the war in Ireland was over. A 
French army led by the king himself, assisted by Vauban and cov- 
ered by Luxembourg, began the campaign o i  1692 by laylng siege 
to Namur (May 25 [N S I ) .  An unexpected period o i  heavy rain 
disrupted William's plans for relieving the city, and on June 5 
(IC' S.) the town surrendered; the last stronghold, homever. held 
out until July I ( N  S.).  JVilliam then spent the rest of the summer 
endeavouring to bring Luxembourg to battle; he succeeded, but 
Luxembourg commanded a strong defensive position at  Steenkirk 
(9.v.) I n  another battle of infantry (Aug. 3 [N.S.; July 24, 
0 S.] ), a determined attack by the British forces won some ground; 
but \Villiam's dispositions had been faulty, the success mas not 
followed up, and at length his army was compelled to withdraw. 
Luxembourg, ho~iever .  though left in possession of the field. had 
been sufficiently troubled to make him choose not to pursue the 
enemy. The year 1692 thus saw two considerable reverses sus- 
tained by the allied land forces. 

William now recognized that the original aims of the Grand 
Alliance uere unattainable, but Louis was in no hurry to make 
peace. He spent the year 1693 instead in a series of disconnected 
offensives. Catinat once more defeated the duke of Savoy at Mar- 
saglia (Oct. 4 [N S.]). the army of the Rhine captured Meidelberg, 
the army of Catalonia took Rosas and Luxembourg threatened 
Likge. SVilliam sent 20 ooo men to relieve Likge and stood the rest 
of his army a t  Neeminden. near Landen. to cover this force. 
There he was attacked by Luxembourg in superior force on 
July 29 (N.S.) and, despite an obstinate defense, was again de- 
feated The campaign in Flanders closed with the French capture 
oi  Charleroi (Oct. I I [N.S.]). while in the east the year's record 
was capped by the Austrian failure to recapture Belgrade. 

T h e  W a r  at Sea.-Although the combination of English and 
Dutch sea poner might have been expected to prove too much for 
France to contest. it a a s  not until 1692 that the allies were able 
to secure a decisive naval supremacy in the English channel and 
not for a further t n o  years that they extended this to the Mediter- 
ranean. Colbert's achievements stood the French navy in good 
stead for a time (see COLBERT, JEAX BAPTISTE) ; but Colbert had 
died in 1683, and his work could not forever withstand Louis XIV's 
own indifference and neglect. On the other hand, the reforms in 
the English navy, in nhich James himself had shared after his 
appointment as lord high admiral on his brother Charles 11's res- 
toration. began to bear iruit as the political climate became more 
settled under LVilliam 111. The first two years of the war, then, 
went in favour of France. Reinforcements on the way to James I1 
in Ireland in 1689 were successiully covered by the Brest fleet un- 
der the marquis de Chgteau-Renault, and the battle of Bantry Bay 
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(May 11 [N.S.; r,  O.S.]) which resulted when Adm. Arthur Her- French prepared for them and had to be withdrawn almost a t  once. 
bert attacked it, though it won him the title of earl of Torrington, The year 169 j saw the death of Luxembourg, whose replacement 
was reckoned a victory also by France. The next year the comte by the less able markcha1 duc de Villeroi provided William with 
de Tourville was reinforced by the Toulon fleet and so enjoped a the opportunity of securing his one tangible success of the war. 
numerical superiority over Torrington, who, in reply, a t  first re- After a two months' siege of Namur, he compelled the marCchal 
fused battle and subsequently, when worsted at  the battle of duc de Boufflers to capitulate on Sept. I (N.S.; ,4ug. 2 2 ,  0 , s . ) .  
Beachy Head (q.v.;  July 10 [N.S.; June 30, O.S.], 1690). took The Peace of Ryswick.-By 1695 a number of reasons were 
the first opportunity of making a further withdrawal back to the inclining Louis XIV to investigate the possibilities of a general 
Thames. Torrington maintained that so long as he avoided a peace. His resources were stretched in maintaining armies upon 
decisive defeat and kept his "fleet in being" the French would not four fronts; the value of the Turkish diversion had declined after 
dare to invade England; and his phrase has been employed ever the recapture of Belgrade, after which only desultory fighting oc- 
since to describe an important strategic concept. The French did curred on that front; and William I11 became a less stubborn 
not follo~v up their success but spent the next year, 1691, in making opponent as his continuous record of defeat and disappointment 
raids on shipping; and when in 169s Tourville, acting upon orders began to arouse serious opposition to his war policy in England. 
from home, sought battle, he was heavily defeated by the English But the most important motive for peace lay in new develop- 
admirals Edward Russell and George Rooke at  the battle of La ments in the contest for the Spanish succession. A son, Joseph 
Hogue ( q . ~ . ;  May 29-June 3 [N.S.; May 1 ~ ~ 2 ~ .  O.S.]). The Ferdinand, had been born to Maria Antonia and the elector of 
French never again during the war sought a general engagement Bavaria on Oct. 28 (X.S.), 1692, and in the mind of the Spanish 
a t  sea. and to some extent a permanent decline in France's naval government it was in this boy alone that there lay any prospect of 
fortunes may be dated from the battle of La Hogue. maintaining the Spanish dominions intact on the death of Charles 

For some time, however, the allies made little use of their vic- 11. Neither Louis XIV nor the emperor Leopold was prepared 
tory, concentrating their strength on protecting their commerce to acquiesce in such a settlement? and for both of them the support 
and on defending the English channel and leaving the French still of other European powers was vital. In 169 j Louis found himself 
masters of the Mediterranean. Colonial rivalry in India, in North still engaged in war and without an ally. His rival had succeeded 
America and in the Caribbean brought sporadic fighting to those in engaging his allies in the Grand Alliance to support his claims 
parts also; and though the English and the Dutch enjoped the to the Spanish inheritance. Both Holland and England did this 
better of their exchanges with the French, the distances involved willingly since they hoped for commercial advantages from what 
prevented any concerted operations by either side. In  1693 the they believed would be a continuation of the lax Spanish dominion 
series of reverses that the allies sustained on land was accompanied over the American possessions. Eloreover, Louis's main support 
by a serious naval setback when a convoy of 400 ships bound for at the Spanish court. Marie Louise of OrlCans, the queen consort, 
Smyrna was attacked and dispersed by Tourville off Lagos on its had died on Feb. 1 2  (K.S.), 1689, and her successor was Maria 
way into the Mediterranean, and about 100 ships were lost Anna of Neuburg, sister to the empress. Despite his military suc- 
(June 27-28 [N.S.; 17-18 O.S.]). The escorting warships, com- cesses, Louis's diplomatic position mas insecure. At this moment 
manded by Rooke, were quite inadequate for their task, and the nervs came from Spain that Charles might really be dying at last. 
episode pointed out the desirability of taking more offensive and Louis began the task of making peace first with Savoy. Victor 
direct action against the French at sea. Amadeus had seen his troops twice defeated and was doubtful of 

William now abandoned the hope of achieving anything spec- the determination of some of his allies to continue the war. When, 
tacular in Flanders. English hopes were centred instead upon the therefore, Louis offered surprising concessions, he agreed, as he 
possibilities of combined military and naval operations against had so often done before and was to do again. to change sides. 
Brest and in the Mediterranean. In  1694, therefore, operations in The treaty of Turin, concluded in June 1696 after negotiations 
Flanders were confined to attacking towns. William was again conducted with the utmost secrecy, not only restored all that 
unsuccessful, but he could at least claim to have contributed to France had conquered in the course of the war but also ceded 
stopping the French advance. The reason the French were halted Pinerolo and Casale to Savoy. Savoy then turned round on its 
was partly that, thanks to a further effort on the part of England, allies and insisted that all fighting cease in Italy. The emperor 
the allies were at last enjoying a superiority in numbers there; could do nothing but agree. The fighting in Flanders in 1696 
and partly that the cost of the war was beginning to bear heavily brought William 111 no successes, and he too began secret nego- 
upon France. Moreover the diplomatic situation relating to the tiations in the winter. The emperor still stood out, but further 
Spanish succession called for caution. In  Catalonia, however, French successes in 1697, the naval raid on Cartagena in May and 
Noailles crossed the Ter on May 28 (N.S.) and proceeded to take the capture of Barcelona in August, convinced him too. Official 
Palamos, Gerona, Ostalrich and Castel-Follit. In  fact, the in- negotiations were conducted during the summer, at Ryswick near 
terior lines of communication enjoyed by the French armies en- The Hague; and the treaty of Ryswick (q.v.), which ended the 
abled them to counter a check in one theatre of war by a successful war, was signed by the powers concerned between Sept. 20 and 
offensive in another, and William resolved upon employing his fleet Oct. 30 (N.S.), 1697. Once again, France agreed to restore all its 
to offset this advantage. Russell left for the Mediterranean in military conquests and, in addition, made commercial concessions 
June 1694 and stayed on the Catalan coast until well into the au- to Holland. Louis XIV also recognized TVilliam I11 as king of 
tumn when he withdrew to minter and refit-not in England but England and promised not to give any aid to his enemies (includ- 
a t  Cidiz. Thus he was able to operate off Catalonia again early ing, by implication, James 11). 
in the spring of 169j, and it was this almost continuous protection At first sight, Louis appears to have surrendered all that he 
that saved Barcelona from a combined attack by Koailles and the had won in the war, and a closer examination of the terms of the 
Toulon fleet under Tourville. This experiment. which marks the peace supports that view. In any future war France could, in the 
beginning of the concept of a British Mediterranean fleet, was military circumstances of the time, make a considerable military 
ended when Rooke, who had taken Russell's place in Sept. 1695, impression upon its enemies only if it began the war already in 
was recalled in the spring of 1696 on the reappearance of a French possession of the vital fortresses which ringed its frontiers. Yet, 
fieet under ChLteau-Renault a t  Brest which, it was feared, might almost without exception, all such tom-ns as had been captured were 
be the prelude to an invasion of England. The results produced given up in 1697. Even so, it is misleading to conclude simply that 
by the experiment while it lasted did however indicate that the sea France had been worsted in the War of the Grand Alliance. There 
power of the allies might indeed prove to be the answer to the is some truth in the suggestion that Louis had misjudged the re- 
interior lines of communication enjoyed by France. The combined action of Europe to his ambitions and overplayed his hand. In  
assault against Brest begun at the same time in 1694, however, particular he had underestimated William of Orange, unsuccessful 
turned out to be just one more allied disappointment, for  the troops though that statesman was in war; for it was the advent of Eng- 
which were landed at Camaret bay (June 8 [N.S.; May 29, O.S.]) land into the affairs of the continent that both turned the balance 
under Lieut. Gen. Thomas Talmash (Tolleinache) found the of power against France and also, by involving the overseas world 
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in the destinies of Europe, introduced forces which a predomi- 
nantly continental power such as France could not control. In this 
last fact lies perhaps the worst mistake of Louis: his abandoning 
of the scheme of colonial and maritime expansion that had been 
advocated by Colbert in favour of the purely European policy fol- 
lowed by the marquis de Louvois. But the decisive role that Eng- 
land was to play lay still in the future. So far as the War of the 
Grand Alliance is concerned: Louis XIV's ambitions had not been 
seriously disturbed. His main objective was the Spanish succes- 
sion. H e  had begun the war by invading the Palatinate in 1688 in 
order to prevent the emperor from making peace with the Turks 
and uniting Germany against him. In  this he had to some extent 
succeeded; and his armies had succeeded also in preventing Wil- 
liam from crowning his lifelong opposition to him with success. 
The war, in fact, was never more than an interlude in the diplo- 
matic struggle for the Spanish succession and the century-old con- 
flict between Bourbon and Habsburg. When the death of Charles 
I1 of Spain appeared imminent, Louis withdrew from the Tvar with- 
out much difficulty. That to do so he surrendered most of his mili- 
tary gains was not important. They were insignificant beside the 
gains offered by the Spanish succession. In the event, Louis's tim- 
ing proved sound. The Austrian advance against the Turks was 
resumed in 1697 and resulted in the victory of Zenta (Sept. 11 

[N.S.]) under the young Prince Eugkne of Savoy. The treaty of 
Karlowitz followed in Jan. 1699. whereby the sultan surrendered 
all of Hungary and Transylvania. In  Spain, the crisis of the suc- 
cession followed almost immediately upon the conclusion of peace, 
and it was the emperor, not Louis XIV, who was isolated and to a 
large extent ignored in the subsequent negotiations. 

An appraisal of the significance of the War of the Grand Alliance 
must be related in the first place to its origins. Both Louis XIV 
and Leopold I sought predominance in Europe, the former through 
the medium of the Spanish inheritance, the latter in contesting 
Louis's claim by establishing his power in his hereditary territories. 
There is little doubt that on balance Louis was the more successful. 
So it may be concluded that his generals had successfully accom- 
plished what had been x k e d  of them. Leopold had had some 
success in defeating the Turkish menace and in building up an 
effective resistance to France. But the real credit for building 
up that resistance belongs to I\'illiam 111. I t  was he who had en- 
gaged England in the war and he who had made the most effective 
military effort. \Vhat he lacked was military success, and that 
might be remedied in the future. So. in the final analysis, the 
definite but necessarily indecisive achievements of Louis XIV and 
the potential consequences of the work of f illiam I11 must be set 
against one another. 
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GRAND BANKS. A portion of the continental shelf in the 
Atlantic ocean extending about 3 j o  mi. off the southeast coast of 
Nel+foundland; noted as an international fishing ground, the Grand 
Banks include a number of separate banks, chief of which are 
Grand bank, St. Pierre bank and Green bank. Depths on these 
banks average approximately 30 fathoms, but there are many 
places xvith depths reaching IOO fathoms. The vicinity of the 
Grand Bahks is the meeting place of the cold Labrador current 
and the relatively warm Gulf stream. Air masses passing over 
these contrasting water bodies produce fog frequently. The min- 
gling of the cold and warm waters produces favourable conditions 
for plankton on which fish depend directly or indirectly for their 
food supply. 

-GRAhTD CANYON 
The fish of the Grand Banks have been looked upon as a great 

natural resource ever since John Cabot reported these riches more 
than four centuries ago. Among the species most plentiful are 
cod, haddock, rosefish, pollock, various flatfish, herring and mack- 
erel. The trawler fleets of many nations, including Canada, the 
Cnited States, the United Kingdom, Portugal, Spain and France, 
fish the Grand Banks. An international commission was organ- 
ized in 1949 to study fish populations and to guard against deple- 
tion. 

See also N E ~ F O U N D L A ~ Y D .  (C. N. F.) 
GRAND CANARY (Gran Canaria), an island forming part 

of the Spanish archipelago of the Canary Islands (q.v.). Pop. 
( ~ g j o )  334,986; area, 592 sq.mi. Grand Canary, the most fertile 
island of the group, is nearly circular in shape, with a diameter of 
24 mi. and a circumference of 7 j  mi. The  highest peak, Los 
Pechos, is 6,398 it .  Large tracts are covered with native pine. 
Las Palmas (19j0, [mun.] I j3,8j6),  the capital, is described in a 
separate article. 

GRAND CANYON, an immense gorge cut by the Colorado 
river into the high plateaus of the northern part of Arizona. I t  
is a broad, intricately-sculptured chasm that contains between its 
outer walls a multitude of imposing peaks and buttes, of canyons 
within canyons and complex ramifying gulches and ravines. I t  
ranges in width from 4 to 18 mi., its greatest depths lie more 
than a mile below its rim and it extends in a winding course from 
the head of Marble gorge, near the northern boundary of Arizona, 
to Grand Wash cliffs, near the Nevada line, a distance of about 
280 mi. I ts  most impressively beautiful section, j6 mi. long, lies 
within Grand Canyon National park. Through it the river winds 
for 105 mi. I n  its general colour the canyon is a dull red but 
each strata or group of strata has a distinctive hue-pale buff and 
gray, delicate green and pink and, in its depths, chocolate-brown, 
slate-gray, a violet and other sombre hues. 

The impact of this scene was thus expressed by geologist F.  E. 
Matthes: "The alpine mountain ranges of this country are equaled 
and exceeded in height, if not in spectacular beauty. by those of 
other lands, but though there are elsewhere deep canyons, some 
of even greater depth than the Grand Canyon of the Colorado, 
there is not one that can match its vastness, its majesty, its or- 
nate sculpture, and its wealth of color. Whoever stands upon the 
brink of the Grand Canyon beholds a spectacle unrivaled on this 
earth." 

History.-Discovery of Grand canyon is credited to members 
of the Coronado expedition of I j40. Two Spanish priests, Fran- 
cisco Garcks and Silvestre Virlez de Escalante, rediscovered it in 
1776. Beaver trappers examined it and members of government 
expeditions exploring the west looked it over. John Wesley Powell 
and companions descended the river in rowboats in 1869, and again 
in 1870 and published reports on the geography, geology and eth- 
nology of the area. Prospectors in search of minerals explored 
its side canyons. 

N a t i o n a l  Park.-Grand Canyon Kational park, containing 
645,296 ac., was created in 1919. The north and south rims are 
connected by a paved road (217 mi.) and by a transcanyon trail 
(21 m i . )  Scenic drives and trails lead to all important features. 
Campgrounds and a wide range of accommodations are available 
on both the north rim (8,200 ft.) and the south rim (7,000 ft .) .  
There are more than I ,ooo,ooo visitors annually. The  famous mule 
ride into the canyon has increasing competition from the adventur- 
ous scenic rides down the river in motorboats, or inflatable rafts. 
Pueblo and cliff-d~~eller ruins, ~v i th  accompanying artifacts, are 
numerous, indicating prehistoric occupation, and living on reserva- 
tions nearby are five Indian tribes. 

Geology.-From the rock record of the canyon a large part of 
geologic history is revealed more clearly than in any other place 
in the world. Two stories are superlatively presented: ( I )  the 
building of the earth's crust featuring the kind, origin and age 
of exposed rocks; and (2) the cutting of the canyon. a story of 
erosion. Furthermore. all the processes of earth building are 
exemplified: submergence, deposition, uplift, folding and faulting 
and erosion. Extending from the river to Bryce canyon to the 
north, there is exposed a 23.000 It. cross section of sedimentary 
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rocks from old to recent in normal sequence. The "greatest sin- 
gle geological story" pertains to an unconformity where rocks of 
Xlgonkian: or Proterozoic (late Pre-Cambrian), Age have been 
eroded away completely, leaving only a line, where third era 
rocks rest upon first era rocks, indicating a missing record of jo0,- 
ooo.ooo years of second era deposition. 

The rock strata of the canyon's walls are mostly marine lime- 
stones. fresh-water shales and cemented sandstones of wind-blown 
origin (Paleozoic Age), the result of limey ooze, mud and sand 
laid down in water. later hardened into rock by the great neight 
of layers above. The crystalized. twisted and contorted unstrati- 
fied rocks of the inner gorge are granite and schist (Archean or 
Early Pre-Cambrian Age) believed to be more than ~~ooo.ooo.ooo 
years old. They constitute the roots of lofty mountains, their 
tops eroded away. Likewise, the superimposed Algonkian rocks 
are the roots of still another ancient mountain system planed down 
by prolonged erosion. O

v

erlying the canyon rocks are butte rem- 
nants of Mesozoic Age and the vermillion, white and pink cliff 
terraces of southern Utah. which have been entirely eroded axay 
to the south. Of recent origin are the sheets of black lava and 
the volcanic cones covering portions of the plateau tops, some 
estimated to have been active within the past 1;ooo years. 

An event of recent geologic history has been the cutting of the 
mile-deep Grand canyon by the Colorado river! a river with vol- 
ume, speed and cutting tools in the form of mud, sand and gravel. 
Sediments carried by the Colorado have been measured and re- 
ported to average joo,ooo tons per day. conditions favourable 
to \~igorous erosion were brought about by the up xarping of the 
region, which steepened the river's path and allo~ved deep en- 
trenchment. The depth of the canyon is due to the cutting of the 
river but its ten-mile width is explained by rain, wind, tempera- 
ture and chemical erosion. helped by the rapid wear of soit rocks, 
all of vvhich steadily widens it. 

.L\mazingly. the canyon TT-as cut by a reverse process for the 
river remained in place and cut as the land moved slo.rvly up- 
ward against it. Only thus can be explained the canyon's east 
to \vest course across a south facing slope and the presence of 
plateaus which stand across the river's course without having 
defected it. Minerals. mostly asbestos. copper. lead and some 
uranium exist but not in sufficient quantity and availability for 

profitable mining. 
In the sedimentary rocks plant and animal fossils are abundant. 

ranging from primitive algae in the lower strata to trees in the 
upper strata and from seashells and trilobites to the remains of 
dinosaurs (both bones and footprints), and camels, horses, ground 
sloths and elephants. These fossils give a picture of evolving life 
through the ages. 

Biology.-There are great ranges in soil. temperature and ele- 
vation and of the five life-zones, only that of tropicaI vegetation 
is absent. In  the interior of the canyon vegetation is sparse 
and of desert type but on the plateaus grow forests of pine, fir. 
aspen and spruce. Animal life consists of about roo varieties of 
birds. 60 mammals and 2 j  reptiles and amphibians. A half 
dozen kinds of fish live in the river and trout have been planted 
in tributary streams. 

Plant and animal life on one rim differs somewhat from that 
on the other as shown in the Kaibab white-tailed squirrel of the 
north rim compared with the Abert grey-tailed squirrel of the 
south rim, which are regarded as varieties developing in a mutual 
isolation imposed by the barrier of the canyon. 

Both the south rim (open year round) and the north rim (closed 
in winter) are accessible by automobile, railroad, bus and air- 
plane. 

See also COLORADO RIVER. 
BIBLIOGRAPHY.-F. P.  Farquhar, T h e  Books of the Colorado River 

aizd the Grapzd Caizyon, a selective bibliography (195.3) ; E. Corle, Listen, 
Bright .Ingel (1946) ; LV. F. Heald, E. D. McKee and H. S. Coltan, The  
Ilzverted JIoziiztai)zs, ed. b y  R. Peattie (1948) ; H. E. Gregory, Geology 
and Geography the Zion Park Regioiz, Gtalz and Arizona, U.S. Geol. 
Survey Prof. Papcr 220 (1950). The earlier literature on the Grand 
canyon includes a number of important works: see J .  it". Powell, Ex-  
ploration o f  the Colovado River of the IVest and its 2'ributatie~ 
(1875), C a ~ ~ y o ~ z s  o f  the Colorado (189.5) ; C .  E. Dutton, Tertiary His- 
tory of the Gvalzd Canyon Diitrict, with atlas, U.S. Geol. Survey 
Jlo~togvaph ,Yo. 2 ( 1 8 8 2 )  ; F. E. hfatthes, T h e  Gratzd Canyon o f  the 
Colovado River, text on back of U.S. Geol. Survey Bright ;\ngcl Quad- 
rangle Map (1906. 192 ;). (H. C. R . )  

GRAND DUKE, a title borne by princes ranking between 
king and duke (Fr.  grand-dzlc, Ital, grandzlca, Ger. Gross-l lcrzog) .  
The dignity was first bestowed in 1j67 by Pope Pius Y on Duke 
Coiimo I of Florence, his son Francis obtaining the emperor's 
confirmation in 1576; and the predicate "royal highness" was 
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added in 1699. 

I n  1806 Napoleon created his brother-in-law Joachim Murat, 
grand duke of Berg, and in the same year the title was assumed 
by the landgrave of Hesse-Darmstadt, the elector of Baden and 
the new ruler of the secularized bishopric of Wiirzburg (formerly 
Ferdinand 111, grand duke of Tuscany) on joining the Confed- 
eration of the Rhine. According to the decision of the Congress 
of Vienna, the title was borne by the sovereigns of Luxemburg, 
Saxe-TVeimar (grand duke of Saxony), nlecklenburg-Sch~verin, 
3Iecklenburg-Strelitz and Oldenburg (since 1829); as xvell as by 
those of Hesse-Darmstadt and Baden. The emperor of Austria 
included among his titles those of grand duke of Cracow and 
Tuscany, and the king of Prussia those of grand duke of the 
Lower Rhine and Posen. 

The title is also retained by the dispossessed Habsburg-Lor- 
raine dynasty of Tuscany. 

Grand duke is also the conventional English equivalent of the 
Russian velikiy knyaz ,  more properly "grand prince'' (Ger. Gross- 
j i r s t ) ,  at one time the title of the rulers of Kussia, \~-llo; as the 
eldest born of the house of Rurik, exercised overlordship over the 
udyelniye knyazi  or local princes. On the partition of the inherit- 
ance of Rurik, the eldest of each branch assunled the title of 
grand prince. Until 1886 this title grand duke or grand duchess, 
with the style "imperial highness," was borne by all descendants 
of the imperial house. I t  was then confined to the sons and 
daughters? brothers and sisters and male grandchildren of the 
emperor.. The other members of the imperial house bore the title 
of prince ( k n y a z )  and princess (klzyaginya if married, k?zyazlz?ta 
if unmarried) with the style of "highness." The emperor of 
Austria, as king of Hungary, also bore this title as "grand duke'! 
of Transylvania, which was erected into a "grand princedom" 
(Grossfiirstentum) in I 76 j by Maria Theresa. 

GRANDEE, a title of honour borne by the highest class of 
the Spanish nobility (Span. Gratzde). I t  would appear to have 
been originally assumed by the most important nobles to dis- 
tinguish them from the mass of the ricos ho~zbrcs ,  or great barons 
of the realm. I t  was thus. as Selden points out, not a general 
term denoting a class, but ,'an additional dignity not only to 
all dukes, but to some marquesses and condes also" (Tit les of 
Honor,  ed. 1672, p. 478). I t  formerly implied certain privileges; 
notably that of sitting covered in the royal presence. Gntil the 
time of Ferdinand and Isabella, when the power of the territorial 
nobles was broken, the grandees had also certain more important 
rights; e.g., freedom from taxation, immunity from arrest save 
at  the king's express command, and even-in certain cases-the 
right to renounce their allegiance and make war on the king. 
Their number and privileges were further restricted by Charles I 
(the emperor Charles V),  \i,ho reserved to the croJyn the right to 
bestow the title. The grandees of Spain were further divided into 
three classes: ( I )  those who spoke to the king and received his 
reply with their heads covered; (2) those who addressed him un- 
covered, but put on their hats to hear his ansxver; (3) those ~ ~ h o  
axvaited the permission of the king before covering themselves. 
All grandees were addressed by the king as "my cousin" (mi 
p v i n ~ o ) ~  whereas ordinary nobles were only qualified as "my kins- 
man" (mi parientc) . The title of "grandee," abolished under 
King Joseph Bonaparte, was revived in 1833, when, by the 
Estatzido real, grandees were given precedence in the chamber of 
peers. The designation later, however, became purely titular, and 
implied neither privilege nor power. 

GRAND FORKS, a town in the boundary district of British 
Columbia, Canada, a t  the junction of the north and south forks of 
the Kettle river, 2 mi. N. of the international boundary, on the 
Canadian Pacific and (for freight) Great Korthern railwa)-s. Pop. 
( 1 9 )  I .  I t  is in a good agricultural district. noted for fruit 
production by irrigation, but owes its importance largely to ~vorks 
for smelting gold. copper and silver ores. I t  is a trade centre, with 
sawmills. wood works. machine shops, etc. 

GRAND FORKS, the second city in size in North Dakota. 
U.S.. and seat of the county of the same name. is situated at the 
confluence of the Red River of the Korth and the Red Lake river, 
90 mi. S. of the Canadian border in the northeast corner of the 

state. The city is surrounded by prairies and is 350 mi. N.W. of 
?rI.inneapolis, the nearest large U.S. city. I t  was originally the 
site of a North-West Fur company post in 1801, but Lord Selkirk, 
a Hudson's Bay company official, purchased the land for a colony 
of Scottish settlers, the Red River settlement (9.v.). However, 
only mixed-bloods settled about it. 

Permanent settlement began in 1871 and from 1873 to 1875, 
the Hudson's Bay company operated a hotel and a retail store 
there. The to~vn's future was assured when the Great Northern 
railway arrived in 1880 and established headquarters for  its laige 
Dakota division. There was a flood of settlers, many Norwegian 
or Canadian. and by 1910. 66% of its population were immigrants 
or the children of immigrants. 

Primary dependence on retail merchandising and shipping of a 
large volume of spring wheat, potatoes and sugar beets ended with 
\\:orld IVar I .  The large state-o~vned flour mill and elevator, a 
meat packing plant and a beet sugar refinery (in its twin city. East 
Grand Forks. Minn.) were opened. Despite the decline in the 
state's population, Grand Forks almost doubled in size from 1930 
to 1955. (For comparative population figures see table in NORTH 

DAKOTA : E'opli1ntion.j 
After World War 11, manufacturing firms grew in size and num- 

ber until they employed one-tenth of the labour force. but more 
than 1.000 retail and xvhoiesale establishments were the chief em- 
ployers. RIuch growth was stin~ulated by construction of an air 
force base 15 mi. \V. Rail transportation by Sorthern Pacific and 
Great Sorthern railroads \%-as supplemented by airlines using the 
municipal airport, an international port of entry. 

I n  1947 Grand Forks adopted the council-manager form of gov- 
ernment. The LTniversity of Yorth Dakota, under state control. 
n-as established there by territorial act in 1553. By the second 
half of the 20th century, it enrolled more than 3.500 full-time 
students. i R .  P. W1.i 

GRANDGENT, CHARLES HALL (1862-1939 1 .  U.S. 
philologist, an expert in phonetics and in the history of Romance 
languages. was born at  Dorchester. AIass., on Nov. 14. 1862. He  
attended Roxbury Latin school and graduated from Harvard 
sumlna cuin laude and head of his class in 1853. After three years' 
po~tgraduate study in Europe, he returned to Harvard as tutor 
in Romance languages I1 5S6-S(Ij. then was director of modern 
language instruction in the Boston public school system for seven 
years. I n  1886 he married Ethel \\'right Cushing, who predeceased 
him by five years. 

From 1896 he was professnr of Roillance languages and litera- 
tures a t  Harvard, becoming emeritus in 1932. H e  xvas acting dean 
of the faculty of arts and sciences in 1929, and exchange professor 
at Paris in 1915-1916 and again in 1930-31. The University of 
Chicago (1916). Michigan (19223. Oberlin (1927) and Harvard 
(1923) conferred honorary doctorates on him. 

Granden t ' s  scholarly publications included grammars of French 
and Italian. Old Proven~al .  Vulgar Latin. and a work called Fronz 
Lnt i~z  t o  Italiczn, all of them distinguished by a skillful and highly 
selective presentation. His lectures showed this same power of 
selection. He  lectured for nlany years on Dante as ~vell as on 
Romance linguistics and phonetics. and produced an edition of 
Dante (191 7). in addition to T h e  Lndics of Dalzte's Lyrics (191 7) ,  
T h e  Power of Dtrrlte (1918 j ,  and Discourses on Dante  (1923 ) .  H e  
nas  decorated by the governments of France and of I ta ly;  and he 
\\-as a corresponding member of the Xccademia della Crusca. 
Grandgent's volumes of lighter essays give some idea of the man's 
humour and charm. He died on Sept. 11, 1939, a t  Cambridge, 
1Iass. (J. \VH.) 

GRAND ISLAND, a city and the seat of Hall county, in 
southeastern central Nebraska. U.S.. on the Platte river. is 85 mi. 
\V. of Lincoln and 130 mi. S.W. of Onlaha. The ton-n's nanle 
comes from the Grand island in the Platte. The island n-as a 
la~idmark for early travelers and of importance to the Oregon, 
California and Mormon trails. 

German settlers established Grand Island in 1357, about 50 mi. 
TV. of the then  veste ern most community in the area. X major 
factor in Grand Island's dex-elopment was its strategic location 
for transportation. The Union Pacific and Burlington railroads 
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crossed there, developing a railroad centre, and i t  became later 
the major high\?-ay centre in central Nebraska. An important 
supply point for the surrounding agricultural area: Grand Island 
also became an irrigation centre as the Platte valley turned to 
irrigation early in the 20th century. 

Industrial activity, largely based on agricultural production. 
includes sugar beet processing, meat packing and grain storage. 

A veterans hospital, a soldiers and sailors home, and an ord- 
nance depot are among the federal institutions in the city. The 
present town was laid out in 1866 when the Union Pacific reached 
the settlement; it was incorporated in 1873. For comparative 
population figures see table in NEBRASKA: Population. 

(W. D. A.) 
GRAND JUNCTION, a city of western Colorado, L.S.. ele- 

vation 4,600 it.! a t  the confluence of the Colorado and Gunnison 
rivers, from which its name derives, is the seat of Mesa county. 
Immediately following expulsion of the Ute Indians, white settlers 
rushed in and founded the town in 1881. I t  \yas incorporated in 
1882, and in 1922 adopted the council-manager form of govern- 
ment. 

I t  is the centre of an extensive irrigated region (fruit, truck 
gardening and general farming) and industrial and jobbing centre 
of a large area. I n  the 1950s it became the business, administra- 
tive and milling headquarters of a large uranium-producing area. 
The lake-je~veled Grand bfcsa is 30 mi. E., said to be the world's 
largest flat-topped mountain, and a fax-ourite scenic and recrea- 
tional area. Colorado national monument. 8 mi. W., contains 
spectacular specimens of erosion, and is threaded by famed Rim- 
rock drive. 

For  comparative population figures see table in COLORADO: 
Popz~lation. (L. R .  H A . )  

GRAND'MERE, an industrial city in Laviolette county, 
Quebec, Canada, on the St. Maurice rilrer, 21 mi. N. of Three 
Rivers, and on the Canadian National and Canadian Pacific rail- 
ways. I t  is situated in a good farming district with excellent 
water-power facilities, which operate pulp and paper mills. Its 
industries include the manufacture of textiles, leather goods and 
electricity. 

Population (19 56) 13.023. 
GRANDMONTINES, a religious order founded by St. 

Stephen of Thiers in Xuvergne toxard the end of the 11th cen- 
tury. St.  Stephen was so impressed by the lives of the hermits 
whom he saw in Calabria that he desired to introduce the same 
manner of life into his native country. He  xyas ordained. and in 
1073 obtained the pope's permission to establish an order. He 
x e n t  to Xuvergne, and in the desert of Lluret, near Limoges, he 
made himself a hut of branches of trees and !ived there for some 
time in complete solitude. A few disciples gathered around him, 
and a community was formed. The rule was not reduced to writ- 
ing until after Stephen's death, 1124. 

'The life was eremitical and very severe in regard to silence, diet 
and bodily austerities. I t  was modeled after the rule of the 
Can~aldolese, but various regulations were adopted from the Au- 
gustinian canons. 

About I I jo  the hermits, being compelled to leave Muret, settled 
in the neighbouring desert of Grandmont, whence the order de- 
rived its name. 

Louis VI I  founded a house at  Vincennes near Paris, and the 
order had a great vogue in France, as many as 60 houses being 
established by 1170. but it seems never to have found favour out 
of France. Later centuries witnessed mitigations and reforms in 
the life. and a t  last the order came to an end just before the French 
Revolution. 

Sre art. "Grandmont, order of" in the Catholic E?zcyclogaedia; Max 
Heimbuchcr, Orde~z  und  Rotzg~egationetz (1896), i, $31; and the art. 
in IVctzcr and IITelte, Kirchen le~ icon  (ed. 2 ) ,  and in Herzog-Hauck, 
Rral~tzcyklopi idie .  

GRAND NATIONAL: see HORSE RACISG AXD BREEDISG. 
GRAND PRAIRIE, a city of central Texas, U.S., between 

Dallas and Fort Worth. Industries include aircraft and boat 
manufacture. Settled at  the close of the American Civil War, 
Grand Prairie was originally called Alexander Deckman in honour 

of its founder. ~ r inc ip j l ly  an agricultural town during its early 
years, Grand Prairie boomed after the establishment of an air- 
craft factory in 1940-41. Incorporated in 1909, i t  has a council- 
manager form of government. 

For comparative population figures see table in TEXAS : Pop~~la-  
t i o ~ ~ .  ( E .  C. BE.) 

GRAND PRIX: sec HORSE RACING AKD BREEDIXG. 
GRAND RAPIDS, a city of Michigan, U.S., is in Kent county 

on the Grand river, 30 mi. from Lake Michigan and about 60 mi. 
1V.N.IV. of Lansing. I t  was founded in 1826 by the Frenchman 
Louis Campau as a trading post where several important Ottawa 
Indian trails (now diagonal streets) converged a t  the rapids. I t  
\\-as incorporated as a village in 1838 and as a city in 18 50. Ample 
water power generated in the 18 ft. fall of the river, and the avail- 
ability of xraluable lumber Irorn nearby pine and hard\%-ood forests 
caused the establishment of many sa~\-mills and wood~vorking in- 
dustries. Following the display of Grand Rapids furniture at the 
Philadelphia centennial in 1876, the city gained a reputation as the 
furniture capital of America. Buyers the world over went to the 
furniture markets, first held in 1878. Diversification of industry 
began with the advent of World U'ar I and the metal trades there- 
after exceeded furniture in value and output. Nevertheless, Grand 
Rapids home, office, school and church furniture produced by 
skilled craftsmen in more than 70 factories maintained its supreni- 
acy in quality, style and design. Other important products are 
business machines, carpet sweepers, aircraft instruments, auto 
parts and accessories, hardware, tools, machinery, baked goods, 
paper boxes, gypsum products and refrigerator cabinets. More 
than IOO plants are engaged in the field of graphic arts. Grand 
Rapids is the principal trading centre of western Michigan. includ- 
ing a large area devoted to fruit farming and truck gardening, and 
serves a population of 1,600,000. 

The elevation of Grand Rapids is 638 ft. above sea level. The 
average rainfall is 31. j in. and the average temperature in summer 
is 69.3" F.,  and in winter, 24.9" F. 

The city has a commission-manager form of government, 
adopted in 1916. 

Higher education is provided by Calvin college, chartered in 
1876 and affiliated with the Christian Reformed Church; Aquinas, 
a Roman Catholic coeducational college established in 1886; a 
L-niversity of Michigan extension centre for western Michigan and 
Michigan State university centre for continuing education. Ken- 
dall School of Design offers courses in iurniture and interior design 
and allied fields of art. 

Cultural institutions include a municipal museum: the Public 
museum (founded in 1854) devoted to natural history and eth- 
nology and including historical and contemporary furniture ex- 
hibits; the public library containing the country's most important 
collection of books on furniture design and manufacture; an art  
gallery; a symphony; and a civic theatre. 

Grand Rapids has about 50 parks. playgrounds and park-school 
areas. Nearby are a number of Kent county parks, while 250 lakes 
and streams are within an hour's drive. Pop. ( 1960j city 177,313 ; 
standard metropolitan statistical area (Kent county) 363.187. 
For comparative population figures see table in MICHIGAN : Popw 
lation. (F. L. D. M.) 

GRAND RIVER, the name of several rivers in the central 
part of the Vnited States. 

Iowa-Missouri.-One of the more important branches of the 
Xlissouri ri\rer, the Grand rises in south-central Iolra near the 
city of Creston and flows almost due south into Missouri where i t  
takes a soulheasterly course! joining the hlissouri near Bruns- 
nick in north-central Rlissouri. The only city of importance in 
the Grand's drainage basin is Chillicothe. Ale.: which lies near 
the confluence of the Grand and the Thompson. 

Michigan.-Commercially the most important river in west- 
central Michigan, the Grand rises near Jackson and flows almost 
due north to Lansing where it turns west to Spring Lake. which 
empties into Lake Michigan through a short channel near Grand 
Haven. The major cities on the Grand are Lansing and Grand 
Rapids. Navigation is possible as far as Grand Rapids which 
owes its location to the development of water power from the 
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river. 

Missouri.-The Grand, sometimes known as the South Grand, 
rises in western Missouri about 30 mi. S. of Kansas City. I t  
flows due east to join a west arm of the Lake of the Ozarks. 

S o u t h  Dakota.-Formed by the confluence of the North and 
South forks in Perkins county, S.D., the Grand flows eastward to 
join the ~Iissouri  near Mobridge, S.D. (R. R. D.) 

GRANDSON (Ger. Grandsee),  a town in the Swiss canton of 
Vaud, near the southwestern end of the Lake of NeuchLtel, and 
2 0  mi. S.W. of NeuchLtel and 3 mi. K. of 17verdon by rail. Its 
population in 1950 was 1,800, mainly French-speaking and Prot- 
estant. The old church (once of a Benedictine monastery) con- 
tains Roman columns, etc., from Avenches and Yverdon. I t  has 
a tobacco factory. I ts  lords were vassals of Savoy, till in 1475 
the castle was taken by the Swiss at  the beginning of their war 
with Charles the Bold, duke of Burgundy, whose ally was the 
duchess of Savoy. I t  was retaken by Charles in Feb. 1476, and 
the garrison put to death. 

The Swiss avenged this deed in a famous battle (March 2 ,  1476), 
defeating Charles with great loss. The battle was between Con- 
cise and Corcelles, a t  a place marked by several columns. (See 
SWITZERLAND: History.)  

GRAND TETON NATIONAL PARK, established in 
1929. is located in the Jackson Hole region of northwestern Wy- 
oming. U.S., near the Idaho line and about 2 5  mi. S. of Yellowstone 
National park. Comprising 310~3 jo ac., or 484 sq.mi.. it includes 
most of the former Jackson Hole national monument. The snow- 
covered peaks of its spectacular Teton range, sculptured from 
the sheerest rock, rise to a maximum height of 7,000 feet above 
the valley of the Snake river-itself nearly the same distance 
above sea level. Formed by a series of titanic upthrusts: this gi- 
gantic fault-block is traversed by great glaciers which have s l o ~ ~ ~ l y  
crunched their way down the stream-cut canyons. Melting as 
they reached the bottom, they deposited their cargo of rock and 
debris into accumulations known as moraines. These are often 
beautifully forested with the sharp-pointed Engelmann spruce and 
pines so singularly straight and tall as to merit the designation of 
lodgepole. 

These wooded deposits form the shores of frigid glacial lakes, 
which in varying size dot the region. Perhaps the most beautiful, 
and certainly the best known; is Jenny lake, but there are others 
with great individuality, such as Leigh, String, Bradley, etc.. fed 
from roaring torrents, exemplified by the unforgettable Hidden 
falls. On the other hand, the largest body of water. Jackson lake, 
is formed by a dam across ;he Snake river. The streams in the 
park abound in fish, while herds of buffalo, elk and antelope roam 
at  i l l ,  Throughout the summer season a succession of different 
varieties of wild flowers present ever-changing tapestries, even 
beginning their bloom underneath the snow. 

The highest peak, Grand Teton (13,766 it .) ,  is one of the most 
difficult to climb in the United States. (R.  R. hfs . )  

GRANDVILLE (professional name of JEAN IGNACE ISIDORE 
G ~ R A R D )  (1803-184 7). French caricaturist, whose works are char- 
acterized by a marvelous fertility of satirical humour, was born a t  
Nancy on Sept. 13, 1803. He received his first instruction in 
drawing from his father, a painter of miniatures: and at  the age of 
21 went to Paris, where he soon afterward published a collection 
of lithographs entitled Les Tribulations de la petite propridte'. 
He followed this by Les Plaisirs de toutcige and La Sibylle des 
salons; his success was made with Me'tamorphoses du jour (1828), 
a series of 70 scenes in which individuals with the bodies of men 
and faces of animals played the human comedy. Grandville con- 
tributed drawings to many periodicals, including La Caricature and 
Le  Charivari, and his political caricatures came to enjoy a general 
popularity. He illustrated several classic works of literature. He 
died on March 17: 1847. 

GRANET, FRANCOIS MARIUS ( I  77 j -184~),  French 
painter and the only landscapist of his day to emerge from the neo- 
classical school, was born at  Aix-en-Provence on Dec. 1 7 ,  I 775. He 
was the pupil first of J. A. L. Constantin, a local landscape painter, 
and later, in Paris, of J. L. David. With a number of other artists 
-Ingres, Bartolini, Gros, Girodet-he lived and worked in the 

Capuchin convent in the Boulevard des Capucines. There he 
found the subjects which are most characteristic of his work- 
cloisters, cells and large quiet sunlit rooms, with mild historical 
compositions in the same tranquil settings. In  1802 Granet went 
to Rome where he stayed for 17 years. On his return to Paris in 
1819 he exhibited in the Salon his "Choeur de 1 '~g l i se  des Ca- 
pucins," which was so successful that 16 replicas were commis- 
sioned. His paintings and water colours influenced the evolution 
of Corot's style. In  1826 Louis-Philippe made him curator of the 
pictures at Versailles. In 1848 he retired to Aix, where he died on 
Nov. 21 in the following year, leaving to his native town the greater 
part of his fortune and a collection of his works. (AA. B.) 

GRANGE, THE, known officially as the Xational Grange, 
originally the National Grange of the Patrons of Husbandry, is a 
fraternal organization of farmers founded in Washington, D.C., in 
1867 by Oliver Hudson Kelley and six associates. Growing slowly 
at  first, the organization advanced rapidly during the agrarian dis- 
content of the early 18 jos, when its members, together with those 
of other groups, joined what was known as the "Granger" move- 
ment. Through political action centring in the middle west, an 
impetus was given to regulation of railways and grain elevators. 

Local and state Granges in the same region also sought to  cir- 
cumvent monopolies by extensive co-operative business enterprises. 
Their general failure, coupled with internal dissensions, caused a 
heavy decline in the membership between 187j and 1880, though 
the organization retained a strong influence. I n  187 j the first 
Grange was organized in Canada, but the order never attained a 
dominant place there. After 1880 the Grange gradually increased 
its membership, and its centres of strength in the second half of 
the 20th century were found in Ohio, New York and Pennsylvania 
in the east and Washington, California and Oregon in the west. 

The following definition of the Grange was selected in 1938 as 
the prize-winning entry in its national contest: "The Grange is a 
great farm fraternity: building character; developing leadership; 
encouraging education; promoting community betterment; instill- 
ing an appreciation of high ideals; teaching through work and play 
the value of co-operation and service in the attainment of happi- 
ness." There are seven degrees in the Grange, and the names of 
these, as well as the ritual of the order, carry agricultural connota- 
tions. Membership is open to all members of farm families 14 
years old or over. Local subordinate Granges are usually organized 
on a community basis and often adopt the community name. 
Many local Granges own their own meeting halls and carry on a 
variety of social, educational and recreational programs. State 
Granges carry out policies agreed upon by the local and county 
Granges. Each state Grange sends two delegates, a man and his 
wife, to the annual meetings of the National Grange. These dele- 
gates are the policy forming body and elect the officers of the 
National Grange. 

In  the 1930s the National Grange supported the agricultural ad- 
justment legislation. I ts  continued criticism of some features of 
it was an important factor in improvements in the parity formula 
and other price support legislation in the 1940s and 1950s. One 
of its major interests in the 1940s and early 1950s was the im- 
provement of the co-operative farm credit agencies and their re- 
moval from direct government control. Beginning in the 1940s 
the Grange began taking a more active part in national legislative 
issues than at  any time since the 1870s. A distinctive feature of 
the Grange program in the second half of the 20th century was its 
advocacy of using a commodity-by-commodity approach in deal- 
ing with farm problems. I t  supported domestic parity programs 
for wheat and other important export crops. See also AGRI- 
CULTURAL ORGANIZATIOKS ; UKITED STATES (OF AMERICA). THE : 
History: From 1865 to  1910: Granger ,Wovement. 

B I B L I O G R A P H Y . - ~ ~ ~ ~ ~ ~ S  M. Gardner, Grange, Friend o f  the Farmer 
(1949) ; David Edgar Lindstrom, American Rural L i fe ,  ed. b y  Herbert 
McNee Hamlin (1948) ; Walter W. Wilcox, Social Responsibility in 
Farm Leadership (1956) ; U S. Department of Agriculture Yearbook, 
"The Farmer in a Changing World," pp. 945-954, (1940). 

(W W W x )  , . . . . . . . . - - . , 
GRANGEMOUTH, a small burgh and seaport of Stirling- 

shire, Scot., on the southern shore of the Forth estuary and a t  the 
mouths of the Carron and its former right-hand tributary, the 



Grange Burn, 23 mi. R.N.iV, of Edinburgh by road. Pop. (1951) 
Ij ,432. I ts  history begins in 1768 when digging was started for the 
Forth and Clyde canal. built by John Smeaton, which crosses the 
narrow "waist" of Scotland and enters the Clyde a t  Bowling. In 
1777 the first foundation stone of Grangemouth was laid at  the 
eastern end of the canal. which was opened in 1790. In  1843 the 
Old dock was opened and in 18 jg the Junction dock was built to be 
followed by two wet timber basins for the Baltic trade. In Scot- 
land Grangemouth is second in tonnage only to the port of Glasgow. 
Residential and industrial, it was early divided into two towns, an 
old and a new. Experiments in steam navigation were carried out 
on the canal in 1802 with the "Charlotte Dundas," which was built 
a t  Grangemouth. The chief industries are oil refining and the 
manufacture of its by-products, dyestuffs and other chemicals, tim- 
ber importing and shipbuilding. 

GRANGER, JAMES (1723-1776), English clergyman and 
print-collector, published a Biographical History of England 
(1769) "consisting of characters dispersed in different classes, 
and adapted to a methodical catalogue of engraved British heads." 
The work was supplemented in later editions by Granger, and 
still further editions were brought out by the Rev. Mark Noble, 
with additions from Granger's materials. Blank leaves were left 
for the filling in of engraved portraits for extra illustration of the 
text, and it became a favourite pursuit to discover such illustra- 
tions and insert them in a Granger, so that "grangerizing" became 
a term for such an extra-illustration of any work, especially with 
cuts taken from other books. 

GRANICUS, BATTLE O F  THE (May-June, 334 B c.). 
I n  the spring of 334 Alexander the Great, having by various cam- 
paigns established a secure base of operations in Greece, set sail 
from Sestos to Abydos to carry out the invasion of Persia. His 
army consisted of about 30,000 foot and j,ooo horse, and it was 
accompanied by a siege train, a baggage train and a corps of en- 
gineers. Having visited Ilium to crown the tomb of his traditional 
ancestor Achilles, he moved northward through Lampsacus and 
came upon the Persian army on the Granicus river (Bigha-Chai), 
an army which, according to Arrian, numbered 2 0 , 0 0 0  Persian 
cavalry and 20.000 Greek mercenaries under Memnon. Memnon, 
an able general, had suggested to Arsites and Spithridates, who 
were in joint command. that they should withdraw and lay waste 
the country, and then land an army in Macedonia and attack 
Alexander's base. This they refused to do, and in place drew up 
their cavalry on the northern bank of the river with Memnon's 
infantry in the rear. Alexander, seeing this faulty distribution, 
determined on immediate attack, and deployed his army as shown 
in the diagram. From the accounts of this battle as given by the 
classical historians, it is obvious that Alexander's intention was 
to refuse his left wing, pivot his right wing on the phalanx, and 
rapidly moving this wing forward concentrate his main blow 
against the Persian left. In  brief the action was as follows:- 

The Battle.-The battle opened by a charge on the Persian 
left by the right wing light cavalry, who, after a severe engage- 
ment, mere driven back. Under cover of this attack Alexander 
advanced at  the head of the Companion cavalry and charged the 
left centre of the Persian horse, for it was here that their leaders 
had posted themselves. Little by little the Persians were pushed 
back until their left centre broke, whereupon both wings dispersed 
in flight. Alexander did not pursue them far ;  instead, he turned 
on the Greek mercenaries, and as Arrian says: "leading the pha- 
lanx against these, and ordering the cavalry to fall upon them from 
all sides," he soon completely surrounded them and cut them up. 
According to Diodorus, 12 .000  Persians were killed, and 2 0 . 0 0 0  

were made prisoners. Alexander is said to have lost less than 
I 50; this figure is probably an understatement. 

Tactics.-Though this battle was purely a cavalry action, it 
was not a blind charge of the Prince Rupert type, but an operation 
rendered possible only by the scientific organization of the Mace- 
donian army which was the masterwork of Philip. Alexander's 
father. In the centre was the phalanx which possessed immense 
protective poner, and on its flanks vere two wings which could, 
like the fists of a pugilist, punch out from it. Holding his left ming 
back, Alexander, under protection of the phalanx, which stood like 

a THESSALIAN CAVALRY 
GREEK MERCENARIES - 

('b, GRECIAN C A V A L R Y  

PERSIAN CAVALRY 

(Ci  THRACIAN CAVALRY 

9 COMPANION CAVALRY 

(hl SARISSAPHORI 
AND PEONIAN CAVALRY 

LEFT'WING RIGHT WING 
PARMENIO ALEXANDER (Lj ARCHERS AND AGRIANIAHS 

DIAGRAM SHOWING FORMATION OF TROOPS I N  T H E  BATTLE O F  T H E  
GRANICUS. 334  B . C .  
This, the first bat t le  fought by Alexander the Great  in his conquest of Asia, 
ended in victory for the Greeks. Alexandel displayed the highest courage, 
first leading cavalry and then phalanx across the river in face of stubborn 
Persian resistance, and w i t h  his own hand slaying two Persian grandees 

a wall on the left of his right wing, first sent forward his light 
cavalry, protected on their outer flank by light infantry, to hold 
the Persian left wing by engaging their cavalry and simultaneously 
disorganize them. Next he rapidly advanced the companion 
cavalry (the decisive attack) ; this advance drew the phalanx 
into an oblique order. This decisive attack n7as not directed on 
the Persian left flank (that is, it did not strike where the light 
cavalry had struck), but, instead, at the centre of the Persian 
left, for there the brains of the army (the generals) were assem- 
bled. This decisive attack moved down a protective funnel of 
men, for on its right were the,light cavalry and light infantry, 
and on its left the hypaspists and the phalanx, both echeloned 
backward. While the Persian left flank was being pushed in con- 
fusion toward the centre. this centre was suddenly struck a terrific 
blow by a wedge of heavy cavalry followed closely by armoured 
infantry (the hypaspists), which worked into the enemy's shat- 
tered front and "ate" it away. 

B I B L I ~ c R . A P H Y . - A ~ ~ ~ ~ ~ ,  Anabasis of Alexander; Diodorus Siculus; 
Q. Curtius; Rustow and Kochly, Geschirhte der gviechischen Kriegs- 
wesens (1852) ; G. Grote, History of Greece (1906) ; H .  Delbruck, 
Geschichte der Kriegskunst (1908) ; J .  G. Droysen, Geschichte Alex- 
ander.~ des Grossen (1917); The Cambridge Ancient History, vol. vi 
( 1 9 2 7 ) .  ( J .  F. C. F.) 

GRANITE, a word apparently already used in the Renais- 
sance to designate granular rocks, taken over almost in this very 
broad sense by early geologists, but in petrography, that is, the 
systematic classification and description of rocks, nearly always 
used in a much more restricted sense as referring to coarse or 
medium grained rocks rich in quartz and feldspar. The restricted 
usage was not only common among the early scientific petrograph- 
ers but was also favoured by their precursors. naturalists such as 
A. F. Cronstedt and J. G. R'allerius. for instance. 

Even in this restricted sense granite is by far the most common 
plutonic rock kno~vn or suspected to be of magmatic origin. So 
abundant is it that in the various earth models proposed by geo- 
physicists and geologists a shell of granite is supposed to underlie 
the immediately visible portions of the lithosphere. 

Because of its use both for paving block and as a building stone, 
the quarrying of granite was a t  one time a major industrial activity. 
The widespread introduction of macadam and concrete for roads 
together with the cessation of building in the depression of the 
1930s produced a paralysis which lasted until well after World 
r 11 As the postwar building boom penetrated into the large 
cities the demand for structural stone and veneer led to a con- 
siderable revival of the industry. Except for tombstones, however, 
for which there is a continuing demand. the production of granite 
is geared to the fluctuating market for curbing in highway construc- 
tion and veneer used in the facing of large industrial and com- 
mercial buildings (see also QUARRYING). 

Composition a n d  Occurrence.-Granite may occur in dikes 



GRANITE CITY---GRANT 
or sills but more characteristically it forms irregular masses of 
extremely variable size. For the smaller of these-up to five miles 
or so in maximum dimension-a floor may sometimes be inferred 
on stratigraphic grounds but can rarely be proven beyond reason- 
able doubt. For the larger masses. known as batholiths, often 
hundreds or thousands of square miles in area, thicknesses cannot 
be estimated; such masses are often assumed to take their origin 
directly from the (hypothetical) underlying granite zone or shell 
of the lithosphere. 

Intrusive rocks containing in excess of 40% (by volume) of 
quartz are virtually unknown. A lower limit to quartz content of 
granite is not so easily set, but rocks containing less than 2076 of 
quartz are almost never named granite by those ~vho  describe 
them. Considerable evidence suggests that intrusive rocks of 
intermediate quartz content are less abundant than those rich in 
quartz (granite) or those in which quartz is scarce or lacking 
(gabbro). 

The principal constituent of granite is feldspar (q.v.1, both 
plagioclase and alkali-feldspar ordinarily being abundant. The 
relative abundance of the two kinds of feldspars has provided the 
basis for so many attempts at  classification that even a brief review 
of the matter would turn this into an article about taxonomy rather 
than rocks. I t  is safe to say that in most rocks described as granite 
the ratio of dominant to subordinate feldspar is less than 2. I n  
this category fall most of the granites of the eastern, central and 
southwestern United States, southwestern England (Cornwall, 
Devon), the Fennoscandian (Baltic shield) area, western and 
central France, Spain, etc. Indeed, examples are so numerous 
that it is difficult to select among them. Granites in which there 
is a great excess of plagioclase over alkali-feldspar are not at all 
rare, however. and in large regions of the western United States 
this is the common type; indeed, it is thought to be characteristic 
of the great series of batholiths stretching from Alaska and British 
Colun~bia southward through Idaho and California into Mexico. 
The least abundant granites appear to be those ~vi th a great excess 
of alkali-feldspar over plagioclase-the alkali granites. In the 
United States these are well known from Quincy and Cape Ann, 
Mass.! Conway, N.H.: Mt. Dessert, Me. They occur in smaller 
bodies a t  numerous sites in rocks of the Tertiary period in Great 
Britain and in the Christiania region of Sorway. but their most 
extensive development is in northern Nigeria. Like most alkaline 
rocks, they have received attention out of all proportion to their 
abundance. In  New England. for instance. a region relatively rich 
in alkali-granites, they probably account for no more than a few 
per cent of the known outcropping of granite. 

The relative abundance of the different kinds of granite is a 
bothersome matter because the roots of many granite classifica- 
tions go back to a time when the plagioclase series was either un- 
known or poorly known. If a granite was to consist primarily of 
feldspar and quartz it was thus necessarily what we now call a n  
alkali-granite, and in most classifications these, by all odds the 
rarest members of the class, are still the "true" granites. 

The minor essential minerals of granite may include muscovite, 
biotite, amphibole, pyroxene or, rarely, iron-olivine (fayalite). 
Usually no more than two or three of these are present. Amphibole 
or pyroxene-bearing granites never carry muscovite in significant 
amount. Biotite may occur in granite of any type and is usually 
present, though sometimes in very small amount. The sodic- 
amphiboles and pyroxenes (riebeckite, arfvedsonite, aegirine) are 
characteristic of the alkali-granites. \\'hen plagioclase is in great 
excess over alkali-feldspar the ferromagnesians usually include 
hornblende, and augite may be present as well; the principal, and 
sometimes the only. potash bearing mineral in such rocks is biotite. 
If neither feldspar is in great excess of the other, neither amphibole 
nor pyroxene is likely to be an essential constituent; the dark 
minerals xvill then ordinarily be either or both biotite and niusco- 
vite. The inaxiliiuln per~liissible dark mineral content varies from 
classification to classification, but rocks containing more than 
20% (by volume) of dark minerals are rarely named granite, and 
in most granites the "colour index" is very much less than this. 
As with quartz. massive intrusives of intermediate colour index 
appear to be considerably less abundant than those either rich in 

heavy silicates (gabbro) or poor in them (granites). 
Theories  of Origins.-Controversy concerning the origin of 

granite has been alternately raging and simmering since the birth 
of scientific petrography, and there is as yet no general agreement 
on the subject; indeed, there are probably few areas of inquiry 
in which. acknowledged specialists are in such unequivocal dis- 
agreement. 

The principal contesting hypotheses may be classified as ( I )  
magmatic or ( 2 )  transformist. The proponents of the former 
argue that granites are derived by intratelluric crystallization of a 
parent liquid or liquid-crystal mush (magma). The proponents 
of the latter argue that granites have formed without the i n t e r m -  
tion of magma. and sometimes even with no liquid a t  all, by the 
solid state metamorphism of pre-existing sedimentary rocks. A 
third group advances the metasomatic or hydrothermal hypothesis 
and regards granites as products of reaction between a dilute, 
largely aqueous fluid and previously consolidated sedimentary or 
metamorphic rocks. During the early 20th century the contro- 
versy was to a surprising extent regional or even national, the 
Scandinavians and French being devout metasomatists, the Ger- 
mans and British equally devout magmatists. I n  the decade fol- 
lowing World iYar I,  however, a revival of transformism began 
almost simultaneously in France and Britain, and soon spread. 
By the middle of the century the controversy had lost all of its 
national and much of its scientific character. The theory of mag- 
matic origin is perhaps strongest in the Soviet Union and the 
United States. 

For further discussion of these hypotheses see GEOCHEMISTRY: 
Geochenaistry of the Lit l~osphere; METAMORPHISM; METASOMA- 
TISLT. S6'c also PETROLOGY. (F.  CS.) 

GRANITE CITY, an industrial city of Illinois, U.S.. is lo- 
cated in Madison county on the Mississippi river, 10 mi. N.E. of 
St. Louis. The land on which Granite City stands was countryside 
until 1891. when Frederick G. and William F. Siedringhaus: St. 
Louis nlanufacturers, acquired a site for the expansion of their 
graniteware industry. From the Siedringhaus plant Granite City 
has grown to impinge on the borders of older communities and 
blend into the heavily,industrialized area extending north from 
East St. Louis. Xlore than a dozen railways help to feed Granite 
City's industries and distribute its manufactures. The production 
of steel. originally an auxiliary of the graniteware (enameled 
ironwear) industry, has assumed the premier place in the city's 
economic life. Grailite\~are. which gave the city its name, is no 
longer manufactured there. Granite City also manufactures metal 
containers. railway equipment, chemicals and stoves. 

The city was founded in 1893 and incorporated in 1896. For 
comparative population figures see table in ILLINOIS : Populatio~z. 

(R. E.  M.) 
GRAN SASS0 D'ITALIA ("Great Rock of Italy"), moun- 

tain of the A~hruzzi  e klolise provinces of Italy, culminating point 
of the Apenni~les. 9.560 f t .  in height. I t  resembles the limestone 
Alps of Tirol and its elemted plateaus have a number of doline 
or funnel-shaped depressions into n-hich melted snow and rain 
sink. The summit is covered with snow for the greater part of the 
year. 'The Alpine region beneath its summit is still the home of 
the wild boar. and here and there are dense woods of beech and 
pine. The group has other lofty peaks. the Pizzo d'Intermesole 
(8.680 i t .  1 .  the Corno Piccolo (8.6j2 f t . ) ,  the Pizzo Celalolle 
(8.30; ft .)  and the Monte della Portella (;,83 j f t . j .  The most 
convenient starting point for the ascent is Assergi, 10 mi. K.E. 
of .Aquila, a t  the south foot of the Gran Sasso with its interesting 
Romanesque church (Sta. Maria Assunta). 

GRANT, DUNCAN JAMES CORROWR (188j- ) ,  
Scottish painter and decorative artist, whose style, particularly 
influenced by Paul CCzanne and modern French painting, is marked 
by bold brushwork and bright colours, was born at  Rothiemurchus, 
Inverness-shire on Jan. 21, 1885. Educated at  St. Paul's school, 
London, he afterward studied at  Jf7estminster School of Art and 
visited Paris, Italy, Greece and Tunisia. He worked with Roger 
Fry at  the Omega workshops, London, in 1913; designing fabrics 
and furniture, besides executing some highly individual paintings 
such as "The Lemon Gatherers" (1910, Tate gallery, London) 



GRANT 
and "The Tight-Rope Walkers" (1918, Ralph Partridge). His Incidents in the Sepoy W a r  of 1857-58, co+?zpil~d from the Private 
later easel pieces often less lveli than the three Jour~zal o f  Gexeral Sir Hope Gralzt, K.C.B., togetlzer with some explan- 

large decorative panels originally intended for  R , M , ~ ,  " Q ~ ~ ~ ~  atory chaptrrs by Capt. H .  K+~ollys ,  Royal Artillery, mas published in 
187.3, and Incide~zts ilz tlze China W a r  o f  1860 appeared posthumousiy 

Mary" (193 5). under the same editorship in 1875. 
Grant also designed stage dCcor and lithographs, holding his GRANT, SIR PATRICK (1804-18gj). British field mar- 

first one-man show at  the Carfax gallery in 1920. Grant became a shal, second son of klaj.  John Grant. TTas born on Sept. 11, 1804, 
member of the London Group in 1919. at .Auchterblair. Inverness-shire. He entered the Bengal native 

See Duncalz Grant, n,ith introduction by Roger F ~ ~ ,  new ed, (1030) ; infantry in 1820 and became captain in 1832. We served in Oudh 
Raymond Mortimer, Dutzcaiz Grant (1944) ; Retrospective Exhibition from 1834-38 and raised the Hariana Light infantry. He  became 
Catalogue, Tate Gallery (19 j g )  . (D. L. FR.) adjutant general in 1846. He served under Sir Hugh Gough and 

GRANT, SIR FRANCIS (1803-1878), Scottish portrait was present a t  the battles of hlaharajpur (1813). Moodkee (184 j), 
painter, whose portraits generally have a superficial brilliance Ferozshah (1846) and Sobraon (1846), receiving the companion 
suited to their subject, was born at Edinburgh on Jan. 18. 1803. of the Bath and the brevet rank of lieutenant colonel. He was 
Educated at  Harrow, he gave up la\\- for painting in 1827: and appointed aide-de-camp to the queen, and served in Kohat in 1851. 
exhibited at  the Royal Academy in 1834. At first a painter of From 18j6 to 1861 he vas  commander in chief of the Madras army, 
animals and hunting scenes like "The Melton Hunt, going to drax~ xvas made knight commander of the Bath in 18j7, and succeeded 
the Ram's Head Cover" (1839), he turned to portraiture, chiefly General Anson in command of the army in India. He  directed 
of society sitters. He  painted many of the celebrities of his day, operations from Calcutta until the arrival of Sir Colin Can~pbell. 
including Scott, Macaulay, Disraeli, Palmerston and Russell, his He left India in 1861, was promoted lieutenant general in 1862, and 
brother Sir J. Hope Grant and his friend Sir Ed~vin Landseer. was governor of Malta from 1867 to 1872. He was promoted 
Grant's ~vorks were not of the highest artistic rank, a distinguished general in 1870, field marshal in 1883 and colonel of the Royal 
exception being "The Duke of Portland" (1Sj3). Grant was Horse guards and gold-stick-in-waiting to the queen in 1885. 
elected a member of the Royal Academy in 18j1, and became presi- From 1874 he was governor of the Royal hospital, Chelsea, until 
dent arid was knighted in 18j6. He died at  RIelton Mo~vbray, his death there on Rlarch 28, 1895. 
Leicestershire, on Oct. j: 1878. (D.  L. FR.) GRANT, ROBERT (1814-1892), British astronomer whose 

GRANT, GEORGE MBNRO (183 j-~goz), Canadian edu- History of PJ~ysical Astrononzy (18 52) took a leading place in 
cator, principal of Queen's university, Kingston, Ont., Tvas born in astronomical literature, xi-as born at Granto~vn-on-Spey, Scot., 
Nova Scotia in 183 j and educated at  Glasgow university, where on June 17, 1814. He became interested in astronomy at an early 
he had a brilliant academic career. Entering the ministry of the age and cor~ceived the idea of his history ~vhile working in a count- 
Presbyterian Church, he obtained a pastoral charge in Halifax. ing house in London. I n  1859 Grant succeeded J. P. Nichol as 
S.S.:  which he held from 1863 to 1877. When Canada was fed- professor of astronomy in the University of Glasgo~v. His prin- 
erated in 1867 Nova Scotia xvas strongly opposed to federal union. cipal work at GLasgow consisted in determining the places of a 
Grant threw his influence in the federal scale, and his oratory large number of stars n-ith the Ertel transit circle of the observa- 
played an important part in securing the success of the movement. tory. The results, extending over 21 years, are in the Glnsgow 
When the consolidation of the dominion by means of railway con- Catalogue of 6,415 Stars  (1883), which was followed by the Sec-  
struction was under discussion in 187z! Grant traveled from the ond Glasgow Cutalogz~e of 2,1j6 Stars, published a few weeks after 
Atlantic to the Pacific with the engineers who surveyed the route Grant's death at Granto~\-n-on-Spey, Oct. 24: 1892. (0. J. E.j  
of the Canadian Pacific rail\\-ay, and his book Oceau to  Oceux GRANT, ULYSSES SIMPSON (1822-188j), U.S. soldier 
(1873 j helped to show Canadians the value of the heritage they and 18th president of the United States, was born at Point Pleasant, 
enjoyed. I n  1877 Grant was appointed principal of Queen's uni- Ohio, on April 2 7 >  1822. He was a descendant of Matthew Grant, 
versity a t  Kingston. A tour in 1888 to Australia, New Zealand a Scotsman, who settled in Dorchester, Mass., in 1630. His earlier 
and south Africa strengthened the imperialism that was the guid- years viere spent in helping his father, Jesse R. Grant, upon his 
ing principle of his political opinions. He  died at  Kingston on farm in Ohio. In  1839 he was appointed to the military academy 
May 10, 1902. at West Point, and it was then that his name assumed the form by 

GRANT, SIR JAMES HOPE (1808-187j), English gen- which it is generally known. He  had been christened Hiram, with 
eral, son of Francis Grant of Kilgraston, Perthshire, and brother of Clysses for a middle name. Since he was usually called by his mid- 
Sir Francis Grant, president of the Royal Academy, was born on dle name, the congressman who recommended him for J1;est Point 
July 22, 1808. He entered the army in 1826, becoming captain in supposed it to be his first name, and added thereto the name of his 
1835. I n  1842 he was brigade-major to Lord Saltoun in the Chi- mother's fanlily, Simpson. Grant was the best horseman of his 
nese War, and received the rank of major and the companion of the class, and took a respectable place in mathematics, but a t  his 
Bath for his services a t  the capture of Chin-Kiang. He  fought in graduation in 1843 he ranked only ~ 1 s t  in a class of 39. I n  Sept. 
the first Sikh War of 1845-46 and in the Punjab campaign, winning 1845 he went with his regiment to join the forces of Gen. Zachary 
further promotion. He  took a leading part in the suppression of Taylor in Mexico; there he took part in the battles of Palo Alto, 
the Indian mutiny of 1857. After the recapture of Lucknow he Resaca de la Palma and Monterey, and, after his transfer to Gen. 
was appointed to the command of the force employed for  the final Winfield Scott's army, which he joined in March 1847, served at  
pacification of India. Before this task xi-as quite completed he was Vera Cruz. Cerro Gordo, Churubusco, Molino del Rey, and at  the 
created knight commander of the Bath. I n  18j9, in command of storming of Chapultepec. He  was breveted 1st lieutenant for 
the British land forces in the French and British expedition against gallantry at  hiolino del Rey and captain for gallantry at  Chapul- 
China, he accomplished the object of the campaign within three tepec. Three days later, Sept. 16, 1847, he was commissioned 1st 
months of the landing at  Pei-tang (Aug. I, 1860), occupying lieutenant. 
Peking. For his conduct in this, which has been called the "most In  Aug. 1848, after the close of the war, he married Julia T .  Dent 
successful and the best carried out of England's little wars," he (1826--1gozj, and was for a while stationed in California and 
received the thanks of parliament and was gazetted knight grand Oregon. In  18j3 he was cominissioned captain, but in 18j4 he 
cross of the Bath. In  1861, as lieutenant general, he was appointed resigned .his commission. His reputation had suffered from al- 
commander in chief of the army of Madras; on his return to Eng- legations of intemperate drinking ~vhich, whether well founded or 
land in 186j he n-as made quartermaster general a t  headquarters, not: certainly impaired his usefulness as a soldier. For the next 
and in 18 70 was transferred to the command of the camp at Alder- six years he lived in St. Louis, hIo., earning a scanty subsistence 
shot. He  took part in the reform of educational and training by farming and dealings in real estate. In  1860 he removed to 
plans of the forces after the Franco-German x a r ,  and was largely Galena, Ill.. and became a clerk in his father's leather store. At 
responsible for the introduction of annual army maneuvers. In that time his earning capacity seems not to h a \ ~ e  exceeded $800 
1872 he was gazetted general. He died in London on March 7, a year, and he was regarded by his friends as a broken and dis- 
1875. appointed man. He  was living at  Galena at  the outbreak of 



GRANT 
hostilities between the North and South. (J. F.1 

Grant 's  Civil W a r  Career.-At the beginning of the war 
Grant offered his services as a colonel, but the war department 
ignored his application. He drilled the militia company organized 
in Galena and went to Springfield, where he worked in the office 
of the state's adjutant-general until he received appointment as 
colonel of the z ~ s t  Illinois infantry regiment. Shortly after, 
Lincoln appointed him a brigadier general. Assigned to command 
at  Cairo, Grant won his first distinction by seizing, on his o m  
responsibility, Paducah, Ky., a t  the confluence of the Tennessee 
and the Ohio rivers (Sept. 6, 1861). On Nov. 7 he led his troops 
to Belmont, Mo., won a momentary victory, and then was forced 
to retreat. Early in 1862 he persuaded Gen. Henry W. Halleck, 
commanding in St. Louis, to give him permission to advance on 
Fort Ilenry, located on the Tennessee river at the Tennessee- 
Kentucky border. Aided by a flotilla of gunboats, Grant easily 
took the fort, from which the Confederates fled to Fort Donelson 
on the Cumberland. Grant follolved and launched an attack on 
the larger fort, which surrendered with its garrison of Ij,ooo. 
After Donelson, the Confederates abandoned Sashville, and Grant 
occupied the Tennessee capital. 

Failure of communications led Halleck to remove Grant from 
command temporarily, but he rejoined his army at Savannah, 
where it was preparing for a campaign against Corinth, Miss. On 
April 6, 1862, the Confederates attacked Grant's camp at Shiloh 
church, or Pittsburg Landing, and drove them back to the river 
bank. The next day, joined by the army of the Ohio under Gen. 
Don Carlos Buell, Grant drove the Confederates from the field. 
Immediately after Shiloh Halleck arrived to take command in 
person, and with Grant removed from all important duties and 
second in command, began to advance on Corinth. After the 
Confederates abandoned Corinth and federal forces occupied it ,  
Halleck went to Washington as general in chief, and Grant re- 
sumed command of his army and of the army of the Mississippi 
under William S. Rosecrans. Two victories (Iuka and Corinth) 
by Rosecrans in the fall of 1862 enabled Grant to secure his 
position on the Mississippi, and late in the year he began an ad- 
vance on Vicksburg, the last important Confederate stronghold 
on the river. 

Slowly, with experience, Grant was gaining strategic concepts 
and displaying his particular qualities as a commander. He dis- 
played a willingness to fight, the ability to make decisions, a bull- 
dog determination and an absence of fear. He recognized the 
importance of cutting the Confederacy in two and in gaining con- 
trol of the Mississippi and other rivers of the South. He was 
fortunate in being away from the political controversies and the 
interference which congress and the civil authorities in Washington 
exerted on the armies in Virginia, and he had the support of 
Lincoln, who admired his fighting qualities. 

Through the winter of 1862-63 Grant maneuvered about Vicks- 
burg, seeking an approach to the city. Much of the effort was 
expended in digging a canal into which he hoped to divert the river 
and thereby isolate Vicksburg. The effort proved futile, and late 
in the spring federal gunboats ran past the city's batteries and 
secured the banks south of the stronghold. Then Grant led his 
armies around the city, took Jackson, Miss.: and defeated the Con- 
federates at  the battle of Champion Hill (Baker's creek). As the 
Confederates retreated into Vicksburg, Grant besieged the city, 
and on July 4, 1863, the fortress surrendered 11-ith nearly 30,000 
men. Lincoln promoted Grant to major general in the regular 
army. 

The fall of Vicksburg cut the Confederacy in two, and Grant 
planned to fol lo\~ his victory by an attack on Mobile and the rivers 
which flowed into the Gulf of Mexico. The defeat of Rosecrans 
a t  Chickamauga, however, forced a change of plans. Grant vent 
to Chattanooga, where the federal army mas under siege. Joined 
there by troops under W. T. Sherman and Joseph Hooker, Grant 
launched an attack on the Confederates who surrounded him and 
drove them from the field. 

Eastern Campaign.-Congress revived the rank of lieutenant 
general, and Lincoln promoted Grant to the new grade. In hlarch 
1864 he went east and took up headquarters with George Gordon 

Meade's army of the Potomac and directed the campaign in 
Virginia. He advanced against R. E. Lee's armies in the Wilder- 
ness campaign and, although defeated. flanked the Confederates 
and r e n e ~ ~ e d  the attack. In  a series of batties from the \Vilder- 
ness to Cold Harbor: Grant suffered enormous casualties but suc- 
ceeded in pushing Lee back toward Richmond. Although after 
Spottsyl.vania he wired Halleck. "I propose to fight it out on this 
line! if it takes all summer,'! he abandoned the approach across 
Virginia, shifted his base to the south and east of Richmond, and 
began a campaign against the Confederate capital and the nearby 
important railroad junction of Petersburg. The campaign of at- 
trition lasted until Petershurg fell and Lee and the Confederate 
government abandoned Richmond in April, 186;. Grant pressed 
Lee's retreating armies until, on April 9: Lee surrendered to him 
a t  Appomattox Court House. 

Although he gave his major attention to the Virginia campaign, 
Grant furnished general direction and supervision to the other 
armies advancing against the Confederates. H e  kept in close 
touch with Sherman, advancing against Atlanta and then mox-ing 
to Savannah and turning northward across the Carolinas. and! with 
George H. Thomas, commanding in Pl'ashville. A11 escient com- 
mand system, with Lincoln dcfining general objectives, Grant 
furnishing strategical advice and Halleck, as chief of staff, super- 
vising technical details, evolved from experience and enabled the 
Xorth to make effective use of its vastly greater resources of man 
power and industry. 

At the close of the war Grant's superior military qualities re- 
ceived general recognition. His great opponent Robert E. Lee was 
clearly a better tactician, but Grant's concepts of strategy, though 
evolving slowly, surpassed that of any other commander on either 
side. He was less competent as an organizer than George B. l l c -  
Clellan, less brilliant than Rosecrans and less cautious than 
Thomas. But he displayed more capacity for growth than a1117 of 
them. Decisiveness and persistence \\-ere the foundation stones 
of his success. For a fuller account of his role in the war, sce 
XILIERICAN CITTL IYAR. 

Grant 's  Presidency (1869-77) .-After Lincoln's assassination 
his successor, Andrew Johnson, at first showed a disposition to deal 
harshly with Confederate leaders and rumour had it that General 
Lee \vould be punished. Lee appealed to Grant, who protested to 
Johnson that the Cunfederate general was protected by the terms 
of his parole given at Appomattox. Johnson abandoned any in- 
tention oi bringing Coniederates to trial ior treason. The presi- 
dent's plan for reconstructing the South brought him into conflict 
with radical Republicans in congress and both the president and the 
radical leaders angled for Grant's support. I n  1866 congress 
created the grade of general and Johnson appointed Grant to the 
office. In  that same year Grant accompanied Johnson and a num- 
ber oi other dignitaries on a "sxing around the circle" to Chicago, 
which Johnson arranged in the hope of carrying his cause to the 
people. Radical tactics in creating disturbances a t  Johnson's a2- 
pearances and the outcome of congressional elections in the iall 
convinced Grant that Johnson did not have popular support. The 
general avoided open comnlitment. however, until the folloning 
year, nhen he became involved in Johnson's attempt to remove 
Secretary of \Yar Ednin 31. Stanton from oflice. Grant took 
over the !Tar department as ad interim secretary but nhen the 
senate, actlng under the Tenure of Office act. refused to approve 
Johnson's act, Grant turned the office back to Stanton. Johnson 
had hoped to force Stanton to sue for hls office in the courts and 
thus test the constitutionality of the Tenure of Office act and 
believed that Grant had deceived him and betrayed him. The 
bitter recriminations between the two drove Grant into the radical 
camp. After his quarrel mith Johnson the Republicans rallicd 
to him as a candidate and nominated hiin for the presidency. The 
Democrats chose Horatio Seymour. wartime go17ernor of S e w  
York, to oppose him. Due to the Republican control of the Segro 
vote in the South. Grant had a majority of the popular votes and 
received 214 electoral votes to Seymour s So. 

Grant came into the presidency in 1569 x~ithout political experi- 
ence and immediately began to make political mistakes. He 
selected able men for his cabinet, though few of them were prom- 
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inent in political circles. Republican leaders. guided by llassa- 
chusetts senator Charles Sumner, forced Grant to ~ ~ i t h d r a w  the 
nomination of TYilliam T. S t e ~ ~ a r t ,  prominent merchant whom 
Grant had named secretary of the treasury, and accept George S. 
Boutwell, a Rlassachusetts politician instead. Thereafter the 
politicians were watchful lest Grant depart from party regularity. 
Soon a rift developed between such practical politicians as Ben- 
jamin F. Butler, Roscoe Conkling and Oliver P. Morton and such 
men as Sumner and Missouri's Carl Schurz, making claim to 
advocate reform. The division became sharper when Sumner 
defeated a treaty which Grant h'ad negotiated through his private 
secretary, by which Santo Domingo ~vould be annexed to the 
United States. Thenceforth, those who sided with Sumner lost 
patronage and the support of the administration. The reforming 
element investigated the "Black Friday" episode-in which Jay 
Gould and James Fisk attempted to corner the New York gold 
market on Sept. 24, 1869411 hopes of implicating Grant in the 
scandal. They uncovered only the connections of Grant's brother- 
in-law ni th the speculators. 

I n  18 72, a presidential election year, the disgruntled politicians 
combined with various types of reformers to launch a "Liberal 
Republican" party. Free traders, currency reformers and adro- 
cates of civil service assembled in convention in Cincinnati in 
May to select a candidate for the presidency in the almost certain 
belief that their candidate 11-ould receive the ~ndorsement of the 
Democrats. Political ineptitude characterized the meeting and a 
clique of nen7spaper men dominated the proceedings which ended 
with the nomination of Horace Greeley, editor of the Ne.ii! York 
Tribune. The choice was unxise. Greeley had been an aboli- 
tionist, a high tariff protectionist and a lifelong opponent of the 
Democrats. Nevertheless the Democrats nominated him. In a 
campaign characterized by excessive mudslinging and the vicious 
lampooning of Greeley, Grant \van an easy re-election-272 to 66 
in the electoral college. 

Scandals dominated public attention during Grant's second ad- 
ministration, 1873-77, Congressional investigation exposed the 
methods by which the Crkdit Mobilier of America (q.v.1 con- 
structed the Union Pacific railroad and bribed congressmen, and 
newspapers turned upon congress to dcnounce a "salary grab" by 
which congressmen raised their own salaries. Investigators probed 
into the Sarlborn contracts, uncovered a "whiskey ring" which de- 
frauded the internal revenue bureau, and found that Secretary of 
X'ar Belknap had received bribes. n'one of these involved Grant 
personally, but his private secretary was mixed up in the whiskey 
ring, and others close to the tt7hite House were involved in the 
corrupt activities of "Boss" Shepherd's board of public works 
in the city of IVashington. One result of the scandals was a de- 
clining confidence in government x~hich contributed to the panic 
of 1873 and to Democratic victory in the congressional and state 
elections of 1 8 i l  By 18 76 it seemed that the Republican party's 
had odour would result in a Democrat's entering the White House. 
The era of scandals, however, was capped by the manipulations 
of the disputed presidential election of 1876 in which the votes 
of three Southern states were taken from the Democratic column 
and given to Republican Rutherford B. Hayes, who became Grant's 
successor in office (see UNITED STATES: H i s t o ~ y ) .  

Three national problenls moved closer to solution during Grant's 
administrations. One was the gradual disappearance of the prob- 
lem of the reconstruction of the South. In 18 70 the states ratified 
the 15th amendment to the constitution, forbidding the denial of 
suffrage because of race. Slo~vly. one by one, the Southern states 
17-ere "redeemed" as conservative Democrats regained control and 
ousted corrupt carpetbagger and A'egro governments. For the 
most part Grant refused to interfere in the South in support of 
Republican governments. He did, hox~ever, suspend the writ of 
habeas corpus in parts of South Carolina where the Ku Klux Klan 
was terrorizing Segro voters. A felt, weeks after Grant left the 
White House. in 1877, the last of the carpetbag governments 
disappeared from the South. The question of the public debts 
and currency inflation received Grant's attention. The secretary 
of the treasury slolvly reduced the debt and retired greenbacks 
from circulation. I n  1874 Grant vetoed a legal tender bill which 

would have inflated the currency. In 1875 congress passed and 
Grant approved a Resumption act providing for such resumption 
four years later. In  foreign affairs, the outstanding event of 
Grant's administration lvas the settlement of the ",Alabama claims" 
against England, nhich grew out of the C~vi l  War. The British had 
alloned comn~erce destroyers, built for the Confederates, to slip 
away from England and destroy American shipping. By the treaty 
of Washington in 18 71 the British agreed to submit these claims to 
an arbitrat~on court-nhich awarded $I j,5oo,ooo damages to the 
United States. (W. B HE.) 

La te r  Life.-After the close of his presidency in the spring of 
1877 Grant started on a journey around the ~vorld, accompanied 
by his xife and one son. He Tvas received with honours in England 
and on the continent. \%hence he made his way to India. China and 
Japan. After his return in Sept. 1880 he went back to h ~ s  old 
home in Galena (Ill.). ,A faction among the managers of the 
Republican party attempted to secure his nom~nation for a third 
term as president, and in the convention at  Chicago in June 1880 
he received a vote exceeding 300 during 35 consecutive ballots. 
Nevertheless his opponents made such effective use of the popular 
prejud~ce against third terms that the scheme was defeated and 
Garfield was named In his stead. In Xug. 1881 General Grant 
bought a house in New lYork city. His income was insufficient 
for the proper support of his family, and accordingly he had 
become partner in a banking house, Grant and TVard, in nhich one 
of his sons nas  interested. The ex-president invested in it all his 
available property, but paid no attention to the management of 
the business. HIS facility in giving his confidence to unworthy 
people nas now to be pisited with dire calamity. In  1884 the 
firm became bankrupt, and it was discovered that two of the 
partners had been perpetrat~ng systematic and gigantic frauds. 
This blow left General Grant penniless, just a t  the time when he 
.ic-as beginning to suifer acutely from the disease which finally 
caused his death. Up to that time Grant had never made any 
pretensions to literary talent, but on being approached by the 
Century ~lfagazi?ze viith a request for some articles he undertook 
the mork, which led to the writing of his Personal dfeqnoirs, a 
frank, modest and charming book, which ranks among the best 
military biographies. The sales earned for the general and his 
family something like $joo,ooo. The circumstances in which the 
book was written made it an act of heroism comparable with any 
that Grant ever showed as a soldier. During most of the time 
he T-vas suffering from cancer of the throat, and it was only four 
days before his death that he finished the manuscript. In  the 
spring of 1885 congress had passed a bill creating him a general 
on the retired list, and in the summer he mas removed to a cottage 
at Mt. N'Gregor, near Saratoga, where he passed the last five 
weeks of his life before his death on July 23, 188j. His body Tvas 
placed in a tomb monument in Riverside drive, New York city, 
overlooking the Hudson river. 

His misfortunes and the heroism he displayed when confronted 
with adversity did much to restore Grant in the affections of the 
American people. During his presidency, his opponents described 
the corruption and scandals as "Grantism" and dimmed the glory 
of his military achievements. As president he was conservative, 
suspicious of the motives of the reformers, and eager to restore 
both economic and political stability to the country. He did not 
conceive of himself as a parliamentary leader. "I shall have no 
policy to enforce against the will of the people," he said on ac- 
cepting his nomination. Gradually, as he did during the Civil 
TTTar, he learned from experience. Longer perspective, too, has 
thrown Grant's military accoinplishments into stronger relief, and 
ranked him among the great captains of history. 

BIBL~OGRAPHY.-J. F. C.  Fullcr, The  Generalship of  Ulysses S.  Grurzt 
( 1 9 2 9 ) ,  Grant and Lee (1933) ; Lloyd Lewis, Captain Saiiz Grant 
(1950) ; Kenneth Williams, Lincohz Finds a General, j vol. (1949- 
59) ; T. Harry Williams, Lilzcoliz and IIis Ge>zerals (1952) ; William B. 
Hcsscltine, lilysses S. G~atzt ,  Politician (19 j 7 ) .  

See also Grant's personal biography, Personal LWefizoivs, z vol. (188;- 
86 ) ,  new ed., I vol. (19 52). (J. F.; TV. B. HE.) 

GRANT, in Ian, the transfer of property by an instrument in 
uriting, termed a deed of grant. According'to the old rule of com- 
mon law, the immediate freehold in corporeal hereditaments lay 
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in livery (see EEOFFMENT), whereas incorporeal hereditaments, I t  was founded In 1776 by Sir James Grant of Grant,  and became 
such as a reversion, remainder, advowson, etc., lay in grant, that the chief seat of that ancient family, whose members had lived on 
is, passed by the delivery of the deed of conveyance or grant their adjoining estate of Freuchie (Gaelic Jroachach, "heathery") 
without further ceremony. The distinction between property ly- since the beginning of the 15th century, and hence were usually 
ing in livery and in grant is now abolished, the Real Property Act described as the lairds of Freuchie. The town, built of gray granite 
1845 providing that all corporeal tenements and hereditaments and situated in the midst of beautiful woods, is known for its 
shall be transferable as well by grant as by livery. What in many salmon fish~ng and is a hol~day resort. 
other countries is termed a "concession" is in England usually GRANTS, a tonn of Valencia county, N.M., U.S., 78 mi. W. 
called a "grant." of Albuquerque, is called the "uranium capital of the world" be- 

GRANTH, the sacred "book" of the Sikhs ( q . ~ . ) .  It is a cause of the extensive uranium mining and milling activities in the 
notable compilation of later Indian protestant writings, inculcat- vicinity. The town dates from 1881 when the Grant brothers, 
ing monotheism, yet not excluding praise of the goddess Durga contractors building the Atlantic and Pacific railroad, established a 
( q . v . ) ,  denouncing caste privileges, concremation of widows and construction camp at  what became known as Grants station. Orig- 
female infanticide, the use of hemp and alcohol (though the lat- inally a livestock shipping centre. Grants later vias supported by 
ter prohibition is disregarded), and any indulgence in tobacco. It lumber and vegetable groming industries. Uranium ore was first 
consists of two parts, the Adi Granth or "Original Book," and the discovered near Grants in 1950 by Paddy Martinez, a Savaho 
Dasam Padshahi d5 Granth, or "Book of the Tenth Reign," i.e., of Indian, and further exploration revealed that more than 70% of 
the 10th Guru. Govind Singh. This latter is accepted by all Sikhs. the world's known uranium reserves were located in the area. 
I ts  difficulties of interpretation have hindered Sikh progress and For population (tvhich increased 282% between 1950 and 1960) 
expansion. Written in a special Sikh script (Gurmukhi) without see table in NEW MEXICO: Popz~lation. (H. T .  B.) 
separation of words in various dialects and even partly in Persian GRANULITE. To German. Scandinavian and most English 
its earliest manuscripts have perished. It still awaits definitive and S o r t h  American petrologists a granulite (from Lat. granulum, 
exegesis. "a little grain") is a crystalline schist or gneiss which contains 

see M, A, macauliffe, l-he ~ i k h  ~ ~ l i ~ i ~ ~ , .  l t s  G ~ ~ ~ ~ ,  sacred writings certain mineral assemblages characteristic of high pressure and 
and Authors, 6 vol. (Oxford, 1909) ; Ernst Trumpp, The Adi Granth fairly high temperature; i.e., granulite facies. The typical min- 
or Holy Scriptures o f  the Sikhs (London, 1877). erals in granulites are anhydrous, such as pyroxene. garnet, cordi- 

GRANTHAM, a municipal borough in the Grantham parlia- erite, sillimanite and kyanite (cyanite), together with feldspars and 
mentary division of the Parts of Kesteven, Lincolnshire, Eng., on quartz. The hydrous minerals biotite and hornblende are not 
the Witham river, 25 mi. S.S.W. of Lincoln by road. Pop. (1951) abundant in granulite. hluscovite is never present in a true 
23,555. Area 6 sq.mi. I t  is an important junction on the main granulite. The typical granulite is a quartzofeldspathic rock with 
railway line to Scotland. Of Saxon origin, the town (Grandham) magnesium-rich garnet (pyrope) and sillimanite or kyanite: the 
is given in the Domesday survey as part of the royal demesne, the Weisstein of Saxony. Rutile is a common accessory. 
manor having belonged to Edith. queen of Ednard the Confessor. Certain basic gneisses v i th  diopside or hypersthene and a char- 
I t  remained a royal possession until the time of William 111, though acteristic bronn hornblende are also called granulites; e.g., the 
often granted for a lifetime to such feudal families as the De norite granulite of Lapland in north Finland. 
IVarennes. from whose famous checky shield the borough coat of The alkali feldspar in granulites is often a microperthitic ortho- 
arms is derived. The charter of incorporation was granted by Ed- clase or a feldspar ui th  a triclinicity intermediate between ortho- 
ward IV in 1463 and self-government of the town and sake was clase (nhich is monoclinic) and microcline (nhich is distinctly 
thereafter exercised through 13 "comburgesses," one of \?horn mas triclinic). llesoperthites, i.e., perthites with about 50% albite 
annually elected alderman-the title retained by the tomn's chief and 50% orthoclase. are much more common in granul~tes (and 
citizen until the Municipal Corporations act of 1835. The town charnockites) than in other kinds of deep-seated rocks. 
remained a parliamentary borough until 1918. The wool trade Antiperthitic plagioclase, i.e., plagioclase with exsolved blebs 
of the middle ages added to Grantham's prosperity. The parish of potash feldspar. is typical for granulites, as well as rocks be- 
church of St. 'IVulfram, mainly Early English and Decorated, is longing to the charnockite kindred. 
one of the finest mediaeval churches in England, the tower and Granulites may be fine grained or coarse grained; the texture 
spire (14th century) rising magnificently to a height of almost is a Sugary mosaic of irregular grains fitted together. 
280 ft. A small priest's room over the south porch houses a Occurrence.-Granulites occur chiefly in the pre-Cambrian 
chained library which was presented to the church in I j98. Gran- basement complexes in various parts of the world, the areas in 
tham was created a bishopric suffragan in the diocese of Lincoln in Saxony and Lapland perhaps being the best known. Such rocks 
1905. King's school, refounded early in the 16th century by Rich- have also been described from India. Ceylon. Madagascar, Nor- 
ard Fox, bishop of Winchester, still uses the old school building and JTay, the United States, Canada, Greenland and Brazil. Granulites 
headmaster's house of about that period. Edward VI granted the are intimately associated ni th  rocks of charnock~tic affinity in the 
school's present name by charter of 15 53. The greatest of its pu- field. Some granulites are actually identical to rocks of the 
pils was Sir Isaac Nemton, who was born at IVoolsthorpe, a few charnockite (q.v.), family. 
miles south of Grantham. The Angel hotel is said to be i~here  Origin.-Although some petrologists consider granulites to be 
Richard I11 signed the death warrant of the duke of Buckingham of magmatic origin (P.  Eskola in his study of the Lapland granu- 
in 1483. The 18th-century George hotel is described in Charles lites), most students believe that they are metamorphic rocks 
Dickens' Aricholas Nickleby  as one of the best inns in England. A recrystallized under the high P.T (pressure, temperature) condi- 
market is held in Grantham's ancient market place on Saturdays. tions of granuiite facies. See METADIORPHISM. (H. RG.) 

The chief industries are concerned s i t h  mechanical engineering, GRANULOMA INGUINALE, a chronic, mildly conta- 
including particularly oil engines and road rollers. A local firm gious venereal disease initiated by an organism called the Donovan 
invented the "caterpillar" track at the beginning of the 20th cen- body. I t  is treated successfully with antibiotics. See VEXEREAL 
tury, and it was so named by troops during a trial at Xldershot in DISEASES. 
1908. GRANVELLE, ANTOINE PERRENOT DE ( I  51 7- 

GRANTIA, a genus of the lesser calcareous sponges. I t  I 586). French cardinal, a high-ranking member of the Spanish ad- 
contains several species, of comparatively small size. common ministration under Philip 11, active in Brussels a t  the beginning 
in the inshore waters of Great Britain and North America. (See  of the Ketherland revolt, was born at  Besancon on Aug. 2 0 ,  I j17, 
SPONGES.) the son of Nicolas Perrenot de Granvelle. chancellor of Emperor 

GRANTOWN-ON-SPEY, a small burgh of Morayshire, Charles V. Granvelle a a s  educated in Padua, Italy, and Louvain, 
Scot. Pop (1951) 1.541. Area .7 sq.mi. I t  lies in the Highlands Belg., ordained priest and, in I jqo. consecrated bishop of Arras, 
near the boundary of Inverness-shire, on the left bank of the Spey, France; in I 560 he was made archbishop of Malines, Belg , and the 
34 mi. S.E. of Inverness by road. There are two railnay stations. next year a cardinal. Together ni th  his brother Thomas Perrenot 
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de Chantonay, Granvelle received thorough instruction in public 
affairs; he also derived from his father a high regard for the abso- 
lute, unrestricted authority of the monarch (as opposed to the 
ambitions of wealthy noblemen), which was to lead to a clash be- 
tween him and the Netherland aristocrats. 

I n  1560 Philip appointed Cardinal de Granvelle, who was not a 
foreigner to the Netherlands (to the intellectual atmosphere of 
which he was also tied through his interest in painting and poetry 
and his somewhat epicurean outlook), chief counselor to Margaret 
of Austria, regent in the Netherlands. His political principles and 
possibly also his class consciousness (as a member of the lesser 
nobility) contributed to a gradual estrangement between him 
and the leaders of the Netherland magnates, William the Silent 
and the counts of. Egmont and Horn. In  his reports to Philip, 
Granvelle denied that any serious trouble was in the offing. The 
king himself was slow to discern the real character of the dis- 
content and-owing perhaps to the influence of Margaret, who 
sided with the noblemen-regarded Granvelle's difficulties as a 
personal affair. On his order Granvelle left the Netherlands on 
March 1 2 ,  1564. 

Later Philip concluded that the Netherlands revolution would 
have never developed had he supported Granvelle. After serving 
for some time in Italy, where he prepared the victory a t  Lepanto, 
Granvelle was appointed to the Spanish council of state, becoming 
the only non-Spanish member of that body. There his principles, 
hardened by experience, certainly did not make Philip's attitude 
to the Netherlands less intransigent. Granvelle died in Madrid 
on Sept. 21, 1586. 

See  also NETHERLANDS and biographies of William the Silent, 
Philip 11, Margaret of Austria, etc. 

BIBLIOGRAPHY.-P. Geyl, The Revolt o f  the Netherlands Against 
Spain, 1555-1609 (1932) ; William T. Walsh, Philip 11 (1937)  ; C. V. 
Wedgwood, William the Silent (1944) ; Bernard H. M. Vlekke, Evolu- 
tion o f  the Dutch Nation (1945) ; Bobdan Chudoba, Spain and the 
Empire, 1519-1643 (1952). (B. CA.) 

GRANVILLE, GRANVILLE GEORGE LEVESON- 
GOWER, ~ N D  EARL (181 5-1891). English statesman, was for- 
eign secretary in LVilliam Gladstone's first and second administra- 
tions. and succeeded him as leader of the Liberal party for a time. 
H e  was the grandson of the 1st marquess of Stafford (1721-1803). 
His father. the 1st earl (1773-1846), who married a daughter of the 
5th duke of Devonshire, was, as Lord Granville Leveson-Gower, 
a member of parliament from I j95 to 181 5, and a successful dip- 
lomat; he \%-as a special ambassador to the tsar during 1804-07, 
and in 1824 his friend George Canning made him ambassador to 
Paris where he remained till I 84 I .  

The 1st earl's eldest son was born in London on May 11, 1815, 
and educated at  Eton and at  Christ Church, Oxford. After a short 
spell as attach& to his father in Paris, he was elected Whig member 
of parliament for Morpeth in 1836 and 183 7. and for Lichfield in 
1841. In  1840 he married the widowed Lady Acton, heiress of the 
great Rhineland house of Dalberg, who died in 1860. Granville 
held various minor offices under Lord John Russell (q.v.1 from 
1846, and promoted the great exhibition of 1851 with such success 
that he mas admitted to the cabinet while paymaster general. In 
Dec. 1851 he succeeded Lord Palmerston as foreign secretary for 
the remaining three months of the government's life. H e  was pres- 
ident of the council (1852-54) and chancellor of the duchy of Lan- 
caster (1854-55) in Lord Aberdeen's coalition; he returned to the 
former office under Palmerston in 1855, and also became leader 
of the Liberal peers in the house of lords, a post he retained, save 
for an interval during 1865-68, until his death. In 1856, borrow- 
ing his cousin's gold plate from Chatsworth, he went on a special 
embassy to attend the coronation of the tsar. He was chancellor 
of the University of London, 1856-91, during which time he sup- 
ported the admission of women. 

In  1859 he attempted. without success, to form a government. 
He resumed the presidency of the council under Palmerston and 
Russell from 1859 to 1866. This post brought him into further 
contact with Queen Victoria, whose favourite Liberal minister he 
was henceforward. His most important political services were 
rendered as intermediary between her and Gladstone ( q . ~ . ) .  He 
was Gladstone's closest political friend from 1868, and served in 

three of his cabinets; he was secretary of state for the colonies in 
1868-70 and in 1886, and for foreign affairs in 1870-74 and 
1880-85. 

Granville was an ideal negotiator, but as an initiator of policies 
Gladstone overshadowed him. The Franco-Prussian War, which 
broke out a few days after Lord Clarendon's death brought Gran- 
ville to the foreign office, took both him and Gladstone by surprise. 
and brought on the only serious difference between them. Gran- 
ville got the cabinet to override Gladstone's wish to protest at the 
annexation of Alsace-Lorraine. Otherwise they worked in close. 
constant and harmonious co-operation; and Gladstone found that. 
as he once wrote to Granville, "it is impossible for any man to talk 
over a difficulty with you and not to find himself nearer to a solu- 
tion at the end than he was at the beginning." I n  the winter of 
1870-71 Granville handled the Russian denunciation of the treaty 
of Paris with dexterity, and secured the point of form that future 
treaty denunciations would require in law the consent of all signa- 
tories; but had to concede the point of substance, a Russian fleet 
in the Black sea. The only other significant negotiation of these 
years was the settlement of the "Alabama" arbitration (9.v.). 
Granville became the official leader of the whole Liberal party 
when Gladstone first retired, and protested more mildly at Con- 
servative policy in the great eastern crisis of 1876-78. He was 
again asked to form a government in 1880, but at once gave way to 
Gladstone. During his last spell a t  the foreign office Bismarck, 
in effect, dictated much of British foreign policy (see  EUROPE. 
History), and Granville's own powers were clearly failing. He was 
one of the few LVhig peers who stood by Gladstone in the Irish 
home rule crisis of 1886. 

He died in London on March 31,1891, and was succeeded by the 
3rd earl (1872-1939), the son of his second marriage, in 1865, to 
Castalia Campbell of Islay, Argyllshire. 

See his Life by Lord Edmond Fitzmaurice, 2 vol. (London, 1905); 
The Gladstone-Granville Political Correspondence, 1868-1876, ed. by 
Agatha Ramm, 2 vol. (London, 1952). (M. R. D. F.) 

GRANVILLE, JOHN CARTEBET, EARL (169-1 763), 
English statesman, known as  Lord Carteret, was born on April 
22, 1690, the son of George, 1st Lord Carteret, and great grand- 
son of the Elizabethan admiral, Sir Richard Grenville. H e  suc- 
ceeded his father in 1695 as  2nd baron Carteret. H e  was edu- 
cated at  Westminster, and a t  Christ Church, Oxford, and ac- 
quired a wide knowledge of modern languages and literatures, 
being almost the only Englishman of his time who knew German. 
H e  took his seat in the house of lords on May 25, 1711. An ad- 
herent of the Hanoverian dynasty, the friend of Stanhope and 
Sunderland, he took a share in  defeating the Jacobite conspiracy 
of Bolingbroke on the death of Queen Anne and supported the 
Septennial act. His interests were, however, rather in foreign than 
in domestic policy. Early in  1719 he was appointed ambassador to  
Sweden, a post which he held for two years with great success. 
H e  gained an exceptional knowledge of European and, in particu- 
lar, of German affairs. 

Named secretary of state for  the southern department on his 
return to London, he came into conflict with Townshend and Sir 
Robert Walpole. Walpole, who resented his ability to speak Ger- 
man with the king, arranged for him to succeed the duke of 
Grafton as lord lieutenant of Ireland, when the violent agitation 
in Ireland against Wood's halfpence (see SWIFT, JONATHAN) 
made a new appointment necessary. He was in  Dublin from 
Oct. 23, 1724 until 1730. H e  had to deal with the opposition 
to Wood's halfpence, and to counteract the effect of Swift's 
Drapier's Letters. I t  is doubtful whether he could have reconciled 
his private friendship with Swift with his duty to  the crown if 
Wood's patent had not been withdrawn. When he returned to 
London in 1730 Walpole was firmly established as master of the 
house of commons, and as the trusted minister of George I1 
and he took no share in public affairs until the fall of Walpole 
in 1742. Carteret is credited with having paid the expenses of 
the first edition of Don Quixote to  please Queen Caroline, but 
he lost her favour through becoming entangled in the scandalous 
famlly quarrel betaeen Frederick, prince of \Vales, and his par- 
ents. His sympathies were with Maria Theresa in the LVar of the 
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Austrian Succession, on the ground that the fall of the house of 
Austria u~ould increase the power of France. George I1 welcomed 
these views and made him secretary of state in 1742, a post which 
he held until 1744, accompanying the king to Germany in 1743. 
E-Ie succeeded in promoting an agreement between Maria Theresa 
and Frederick. His support of the king's policy was denounced 
as subservient to Hanover, but a few years later William Pitt 
adopted an identical policy and confessed that whatever he knew 
he had learned from Carteret. In  17 51 he became president of 
the council and was still liked and trusted by the king but had 
little active share in the government. 

In  17 56 KeV;castle asked him to become prime minister as the 
alternative to Piti, but Granville, understanding why the offer was 
made, declined and supported Pitt. When in Oct. 1761 Pitt threat- 
ened to resign unless his advice to declare war on Spain was ac- 
cepted, Granville replied that "the opinion of the majority (of the 
cabinetj must decide." He resisted Pitt's claim to be considered 
as a "sole minister," or in the modern phrase, "prime minister." 
Granville remained in ofiice as president until his death in London 
on Jan. 2 2 ,  1763, 

The title descended to his son Robert, who died without issue 
in 1776, when the earldom became extinct. 

A somewhat partisan life of Granville was published by A. Bal- 
lantyne, Lord Carteret, a Political Biography (1887). His coire- 
spondence is in the British Museum. 

GRANVILLE, at one time a town in New South Wales, 
Australia: 13 mi. W. of Sydney by rail near the head of the so- 
called Parramatta river, a salt-water extension of Sydney harbour. 
I t  became a municipality in 188j, but from 1949 was incorporated 
as part of the city of Parramatta. I t  was an important railway 
junction and manufacturing town, producing agricultural imple- 
ments, locomotives, motor bodies, asbestos sheeting, aluminum 
ware, cream of tartar, tires. kalsomine, pipes, tiles and bricks; 
there are tanneries, flour mills and oil refineries. 

GRANVILLE, a fortified seaport and bathing resort of north- 
western France, in the de'partewzent of Manche, at the mouth of 
the Bosq, 8 j  mi. S.11.'. of Cherbourg by rail. Pop. (1954) 9,858. 
The upper t o m  stands on a promontory and is surrounded by 
ramparts; the lower town, with the bathing beaches and prome- 
nade, and the harbour lie below it. The barracks and the church 
of Xotre Dame are in the upper town. The port consists of a large 
tidal harbour and a floating basin and is the port of Normandy 
for British goods. Its principal exports are eggs, vegetables, fish, 
lard and butter, and it imports mainly coal, timber and raw mate- 
rials. Granville is a great centre for yachtsmen and tourists and 
for visitors to the Channel Islands. Deep-sea fishing is carried 
on, and the industries include shipbuilding, the preserving of 
vegetables, metal founding, ropemaking, the manufacture of chem- 
ical manures, shoes and biscuits. 

GRANVILLE-BARKER. HARLEY (1877-1~46). Brit- 
ish dramatist, producer and criiic, nho  profoundly infl"knced the 
20th-century theatre and the presentation of Shakespeare's plays, 
Tias born in London on Nov. 25, 1877. He began his stage train- 
ing at  13, and at I j Charles Hawtrey gave him a London part. He 
preferred work uith IVilliam Poel s Elizabethan Stage society and 
Ben Greet's Shakespeare repertory company to a 'l\'est End career, 
however, and in 1900 joined the experimental Stage society. In 
1904 he undertook management of the Court theatre with J E. 
Vedrenne and made theatrical history by introducing the public to 
Ibsen. Illaeterlinck, Galsmorthy, John Masefield, Gilbert Murray's 
translations from Greek, new plays by Shaw and many other ~lorks.  
His wife Lillah McCarthy played most of the leading roles. The 
Court became an authors' theatre, and among new plays produced 
there were several of his own. The Voysey Inlzeritance (190j). 
the most famous, s h o ~ i n g  Shaw's influence; Pru?zeZla (1906)~ a 
charming fantasy xritten with Laurence Housman; Waste (1907) ; 
and The ,Vadras House (1910). 

Also revolutionary was his treatment of Shakespeare. Instead 
of traditional scenic dkcor and declamatory elocution, Barker suc- 
cessfuliy introduced, in the Savoy productions of Tlze Winter's 
Tale and TzJelfth S ~ g h t ,  cont~nuous action on an open stage and 

tional theatre and by 1914 had every prospect of a brilliant dra- 
matic career. 

After World War I ,  however, during which he served with the 
Red Cross, he found the mood of the postwar theatre alien and 
contented himself with nork behind the scenes, as president of 
the British Drama league, for instance. He settled in Paris with 
his second wife, Helen, an American, collaborating with her in 
translating Spanish plays, and writing his five series of brilliant 
Prefaces to Slzakespeare (1927-48), an important contribution to 
Shakespearian criticism, which threw fresh light on the plays by 
analyzing them from the standpoint of a practical playwright ~ s i t h  
firsthand stage experience. 

In  1937 Barker became director of the British institute of the 
University of Paris. He fled to Spain in 1940 and then went to 
the United States, uhere he worked for British information serv- 
ices and lectured at  Harvard university. He returned to Paris in 
1946 and died there the same year, on Aug. 31. 

See \V. Bridge-Adams, The  Lost Leader (1954) ; C. B. Purdom, 
Harley Granville-Barker (1955). (W. A. DN.) 

GRAPE. The grape genus Vitis of the family Vitaceae com- 
prises about 50 species native to the north temperate zone, espe- 
cially Korth America. Fossilized grape leaves, stem pieces and 
seeds unearthed from Miocene and Tertiary deposits in the north- 
ern hemisphere-the European continent, Korth America, Eng- 
land, Iceland-indicate the long existence and wide distribution 
of the vine. Certain of the present species closely resemble the 
fossil forms. 

This article is divided into ( I )  a general viticultural and bo- 
tanical discussion and ( 2 )  a detailed discussion of cultivation. 

VITICULTURE 

History.--Old world viticulture dates far back. Seeds found 
in the remains of the Swiss lake dwellings of the Bronze Age 
and entombed with mummies in Egypt closely resemble seeds of 
the oldest and most extensively cultivated species of today. Viti- 
culture's tradition is nearly as old as man; details for grape and 
wine production figured in the hieroglyphics of the 4th (2400 B.c.), 
17th and 18th dynasties of Egypt. According to the Bible, Noah 
planted a vineyard. In  Homer's time uine uas a regular commod- 
ity among the Greeks. Pliny described 91 varieties of grapes, dis- 
tinguished jo kinds of vines and described vine-training methods. 

\ iticulture probably had its beginnings in the area around the 
Caspian sea, generally recognized as the place of origin of V .  vini- 
fera, the best known grape. From there grape growing in the 
old world spread to other parts of Asia Minor, then to Greece 
and from there to Sicily. The Phoenicians carried the grape into 
France about 600 B.c.; the Romans planted grapes on the Rhine 
not later than the 2nd century A.D.; and there is evidence that they 
introduced them into England. Coinciding with the westward 
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spread of grape culture, grapes were moved into the orient by way 
of India. As new lands were colonized the grape mas taken along, 
so that today it is cultivated on all continents and islands where 
the climate is favourable. 

Kinds of Grapes.-On the basis of use, grapes are grouped as 
wine grapes, raisin grapes, table grapes. sweet juice grapes and 
canning grapes. The mature fruit of all varieties-about 8.000- 
will ferment into a kind of wine when crushed, and most of them 
can be dried or eaten fresh. But only a limited number of varieties 
produce standard or higher quality wines; three varieties account 
for most of the raisins of commerce; only I j to  2 0  varieties are 
grown extensively as table grapes; a single variety yields the bulk 
of sweet juice produced in America; and only a few varieties are 
used for canning. 

A wine grape may be defined as a variety known to be capable 
in some locality of producing an acceptable wine. Table (dry) 
wines require grapes of high acidity and moderate sugar content, 
while dessert (sweet) wines are the product of grapes that are 
high in sugar and moderately low in acidity. I n  addition, high 
quality wines-those of outstanding bouquet, flavour and general 
balance-require grapes that possess individuality. Examples of 
such grapes are the White Riesling. Semillon, Cabernet Sauvignon, 
Tinta Madeira and similar varieties when they are grown under 
favourable climatic conditions. 

Raisin grapes are those varieties that produce an acceptable 
dried product: soft in texture, of little tendency to stickiness, 
pleasing in flavour. large or very small and seedless. Only the 
Thompson Seedless, Muscat of Alexandria and Black Corinth 
varieties meet most of these requirements (see RAISIY). 

Grapes used fresh, either as food or for decoration. are called 
table grapes. They must be pleasing to the eye and to the palate. 
Large size, brilliant colour and unusual form are appreciated. 
When grapes must be shipped long distances to markets or stored 
for a considerable period, important qualities are firmness of pulp, 
toughness of skin, adherence to the stem (pedicel) and resistance 
of the stems to desiccation or browning. These qualities are 
possessed to a degree by the Tokay, Emperor, Malaga, Red Rlalaga, 
Almeria and Ribier (Xlphonse Lavallee), all of which are grown 
in California, South Africa, Australia, Chile, Argentina and else- 
where. The raisin grape Thompson Seedless (Sultanina) is also, 
because of its seedlessness, a popular table grape. 

Sweet juice grapes are those varieties that produce a juice ac- 
ceptable as a beverage when preserved by pasteurization, germ- 
proof filtration or freezing. The juice must retain the natural, 
fresh-grape flavour. In  America, grape juice has generally been 
preserved by pasteurization. When vinifera varieties, including 
the strong-flavoured Muscats, are pasteurized by the usual meth- 
ods they lose their fresh flavour and acquire an unpleasant, cooked 
taste. The taste of strong-flavoured American varieties, partic- 
ularly the Concord, is less affected by pasteurization, which 
largely accounts for the general use of Concords for juice in the 
United States. In  central Europe a sweet juice of renown is made 
of certain vinifera varieties. Preservation is effected by germ- 
proof filtration or storing under carbon dioxide pressure. Freez- 
ing is a valued technique in grape juice preservation. 

Grapes are largely canned in combination with other fruits as 
fruit salad and fruit cocktail. Only seedless types are used. 
Grapes are also prepared as jams, jellies and conserves. 

Species.-For centuries, one species, V. vinifera, supplied all 
of the grapes grown by civilized man. I t  is the grape mentioned 
in the Bible, the grape of myths and poets, the grape that provides 
the wines and raisins of commerce and most of the world's table 
grapes. I t  is the old world grape, the European grape and, more 
recently in America, the California grape. 

There was no real need for other species until eastern North 
America was colonized. But there V. vinifera was destroyed by 
phylloxera (the plant louse Dactylosphaera vitifoliae) and several 
other diseases. Fortunately, North America had many native 
species of Vitis that had lived with these enemies and developed 
resistance. The colonists were then able to turn to the native 
V. labrzc~ca and hybrids of it with vinifera and other American 
species, to create a new and different grape industry in that part 

of America. Varieties with a preponderance of V. labrusca blood, 
the so-called slip skins, have a pronounced aromatic, or foxy, 
flavour. 

In the southeastern part of the United States, varieties of 
V. rotundifolia are cultivated. These are muscadines not true 
grapes. The berries are borne in very small clusters, mature ir- 
regularly and drop when ripe. I n  all but the most recently created 
self-fruiting varieties, the flowers are pistillate, making it necessary 
to interplant a limited number of male vines. These varieties are 
nevertheless important, since they and their fruit are very hardy 
under hot and humid conditions. 

Europeans introduced American grapes when these became 
available. The early importations, in mid-18th century, were 
grom7n without mishap. However, in 184 j powdery mildew (Uncin- 
ula necator) was discovered on grapes in a hothouse in England. 
Two years later it  was observed in France, where in the space of 
ten years, until a control measure could be found, it reduced pro- 
duction 70%. Downy mildew (Plasmopara viticola) and black 
rot (Guignardia bidwellii), two other diseases of American origin, 
were identified in the south of France in 1878 and 1885, respec- 
tively. While powdery mildew was ravaging the French vineyards 
additional American grapes resistant to it were imported, 1858- 
1862, and with them phylloxera. Phylloxera took little more 
than two decades to destroy most of the vineyards of France, and 
in the early 1870s resistant rootstocks were sought out in America 
by French viticulturists. The magnitude of this effort is indicated 
by the fact that by 1890 2,400,000 acres of vineyard were again 
flourishing, this time on rootstocks of American species or hybrids. 
Among widely used rootstocks are selections of V. rupestris, V .  
riparia and V .  Clzampinii; hybrids of these, and V. cinerea, V. Ber- 
landieri, V. candicans, V. solonis and V. monticola; or hybrids of 
vinifera varieties with certain American species. 

The fight against phylloxera also involved attempts to develop 
resistant vines, by hybridizing V. vinifera varieties with American 
species. Resistance to both phylloxera and various diseases was 
sought. Because of their resistance to fungus diseases, some of 
these hybrids are grown extensively in certain parts of Europe. 
They are grafted on phylloxera-resistant stocks. 

Influence of Climate.-Vinifera grapes require long, dry, 
warm-to-hot summers and cool winters for their best develop- 
ment. Humid summers favour the development of diseases that 
attack the fruit. while severe winter conditions (oO F. or below) 
will destroy unprotected vines. Spring frosts occurring after the 
vines start growth will kill the shoots and clusters. Winter rains 
are needed for soil moisture; summer rains make disease control 
more difficult; rains during the ripening and harvest periods may 
cause rotting of the fruit if they are of considerable duration. 
Where raisins are produced by natural sun-drying, as in California, 
a month of clear, warm, rainless weather is essential after the 
grapes are mature. 

Varieties possessing the characteristics of V. labrusca will with- 
stand humid summers and cold winters better than will the vinifera. 
They may in fact do better where summer rains of short duration 
are the rule. Varieties of V. rotundifolia thrive in the very warm, 
humid regions of the southeastern states of the U.S. 

Just as climate broadly limits grape growing to the temperate 
zone, it further limits the highest development of individual vari- 
eties to specific localities within this zone. For example, the table 
grape Tokay fulfills itself only in a ten-square-mile area of central 
California-the warm, dry vineyards a t  Lodi. In  certain areas 
of Europe individual climate is so subtly suited to the needs of the 
White Riesling, Pinot Noir, Cabernet Sauvignon, and Chardonnay 
varieties that only highly localized areas produce some of the 
greatest table wines of the world. 

Temperature is by far the most important climate factor, af- 
fecting maturity date and palatability. Time of maturity is estab- 
lished by the total summation of heat, between full bloom and a 
given degree of maturity. Palatability, however, is influenced 
more by the summation of heat during the ripening period. Cool 
weather will mean higher acid content and a sour taste; hot 
weather will mean lower acid content and a sweet taste. 

Vineyard Soils.-Grapes are adapted to a wide range of soils. 
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COURTESY OF THE COLLEGE OF A G R I C U L T U R E  U N I V E R S I T Y  OF C A L I F O R N I A  

METHODS OF PRUNING A N D  H A R V E S T I N G  GRAPES 

1. A mature head-trained, spur-pruned vine 
2. 4 mature head-trained, cme-pruned vine 

3. Harvesting Thompson Seedless grapes for raisins. The f ru i t  is placed 
on paper trays between the vine rows for drying 





GRAPE 
Although growers often express a preference for certain soil types, 
surveys of soils used successfully in grape production in many dif- 
ferent localities show a great variety of types. ranging from blow 
sands to clay loams, from shallow to very deep soils. from highly 
calcareous to noncalcareous soils and from very lox to high fer- 
tility. 

Extremes are not generally desirable, however, and poor drain- 
age or excess salts are to be avoided. The highest tbnnages 
are produced on the deeper and more fertile soils. They are espe- 
cially preferred for raisins and common wine grapes. 

E x t e n t  a n d  Dis t r ibu t ion  of t h e  Industry.-Acreage de- 
voted to cultivation of grapes averaged more than 3.350.000 in the 
second half of the 20th century in France. Italy. Spain: more than 
1.000.000 in Hungary, Turkey and the U.S.S.R.; and more than 
500,000 in Algeria, Argentina, Greece, Portugal, Rumania, Yugo- 
slavia and the United States. 

Other principal grape-producing countries. with more than 100,- 
000 ac. of 1-ines. included r\ustralia, Bulgaria, Chile, Germany, 
Syria and the Union of South Africa. 

The larger areas of grape production in eastern Sorth America 
border on the Great Lakes around Ontario. Can., and in the U.S. 
in New York: Pennsylvania. Ohio and Michigan. Districts of less 
importance are in Missouri, Arkansas. Iowa and Washington with 
scattered plantings in almost every other state. The Concord is 
the variety most extensively grown. 

California, the principal grape-growing state of the U.S., pro- 
duced about 3% of the wines of the world, and led all countries 
in the production of table grapes ( 2 0 % )  and raisins (40%). 

CULTIVATION 

Establ ishing t h e  Vineyard.-Commercial grape varieties are 
propagated x i th  cuttings, segments of canes or grafts. These are 
usually grown for one year in a nursery to develop roots. The use 
of clean soil permits the use of cuttings of fruiting varieties, but 
the presence of either phylloxera or nematodes (round worms) re- 
quires the use of grafts or rootstocks. The grafts consist of a 
segment of a stem of a fruiting variety placed on a rootstock cut- 
ting. Both grafts and rooted rootstock cuttings are employed. 
The latter are field budded to the desired fruiting variety in late 
summer after being planted in the vineyard. The union of grafted 
or budded vines must be above the soil, to prevent the production 
of scion roots. 

Planting distances may vary widely. In European and most 
other countries the planting distances range from 3 ft. to 4 ft. in 
either direction; in California. \\here cultivation is largely mecha- 
nized, the fiidest vine spacing, 6 ft. by 1 2  i t .  and 8 it. by 12  ft., 
is generally employed. Similar distances are used in Australia. 

Training is necessary to develop a vine of desirable form. It  is 
accomplished by pruning the young vine and then tying it and its 
growth to a support. TWO vine forms are generally used; headed 
vines and cordon vines. In  the headed vine there is a straight, 
vertical trunk or stem of desired height, with arms radiating out 
from its top to form the head. The most widely used cordon is the 
bilateral, in which the trunk rises vertically to the desired height, 
where it is divided into two branches extending horizontally in 
opposite directions along the row. Arms rise from the horizontal 
parts of the divided trunk. Headed vines are common for wine and 
raisin grapes and some table varieties. The bilateral cordon is use- 
ful for large-clustered grapes. These are the common commercial 
systems. but minor variations occur in some producing areas. and 
in addition the vine can be readily trained to walls. pergolas and 
arbours, 

Stakes are standard supports for all head-trained and spur- 
pruned vines, while trellises are usual for vines that are cordon- 
trained and spur-pruned or head-trained and cane-pruned. Stake 
lengths vary with country and variety of grape-from 4 to 8 f t .  
The stakes used in California are usually 2 in. by 2 in. split red- 
wood. The trellis most generally used has two wires, placed 34 
and 48 in. from the ground. while a flat or sloping top trellis 
mith two or three additional -ires is widely used for table 
grapes. 

Pruning.-Pruning is the most important single vineyard op- 

eration. With wine and raisin varieties, it is usually the sole means 
of regulating crop, largely determining not only the quality of 
the fruit but also the quality of the wood for the next year. At 
the annual pruning, from 90% to 9j% or more of the year's growth 
is removed, leaving the spurs or fruit canes. or both. Spurs may 
be used on varieties whose basal buds (near the point of origin of 
the canes) are fruitful; and fruit canes are necessary when the 
buds near the basal end of the cane are unfruitful or when the 
variety produces such small clusters that many are required for a 
full crop. 

Shoots a n d  Flowers.-Grapevines have climbing stems. which 
late in the spring start a rapid growth that reaches a peak in early 
summer, then slowing. with little further shoot elongation after 
the fruit begins to ripen. The leaves continue to function until 
the end of the season. 

The leaves. tendrils, flowers and lateral shoots arise from the 
nodes The flowers are borne in a cluster. The primordium of the 
flower cluster is formed during the year preceding its bloom, dif- 
ferentiation into a fruitful bud beginning with the accumulation 
of carbohydrates in the shoots soon after their growth slows down, 
in early summer. By leaf fall, the cluster primordia have de- 
veloped into initial points for individual flowers. Thus, the num- 
ber of flowers and the shape of the clusters are determined in the 
year prior to that in which the fruit is produced. The formation 
of the flower parts (calyx. corolla, stamen and pistil) follows leaf- 
ing out in spring, requiring six to eight weeks, depending on 
weather and variety, before the complete flower has developed to 
the point of blooming. 

Set of t h e  Berries.-In normal setting (development) of the 
fruit, pollination is folloned by fertilization, and this in turn by 
seed development. But normal fruit setting may fail in a number 
of varieties, either partially or nearly completely. As a result 
these varieties typically show a wide variation in berry size and 
shape. Four definite types of fruiting or fruit setting occur among 
varieties. Although all these types are found in many varieties, 
the proportion of types ~ i t h i n  an individual variety is relatively 
constant. The most common type of setting is that in which nor- 
mal seed development occurs. Each carpel (see FLOWER) has one, 
two or more seeds. and the berries are relatively uniform in size and 
shape. According to variety. they are round, oval or fusiform 
(tapering at  ends). Some varieties of this type are not perfect in 
set and produce at  most only one or two seeds to a berry. IVith 
much elongated berries. the presence of a single or two adjacent 
seeds may cause the berries to be falciform (gherkinlike) in shape. 

In  a second type most of the seeds produced are empty. Empty 
seeds result from embryo abortion after the seed is well advanced 
in its development. Some varieties produce less than 3% of viable 
seeds. The berries of such varieties are nonuniform in both size 
and s h a ~ e .  

T n o  other types of setting produce seedless fruit. In  one, fer- 
tilization takes place, but early abortion prevents seed development 
(stenospermocarpy). producing a fruit setting common to a num- 
ber of important varieties, such as Thompson Seedless. I n  the 
other seedless type, fruit setting is by stimulative parthenocarpy 
(see PLANTS AND PLANT SCIEXCE : Plant Physiology: Growlth) . 
Here the berries are very small and round. with no trace of seeds. 
Seedlessness and small size. however, have made the Black Corinth 
(representative of this type) of commercial importance. I t  sup- 
plies the dried currants of commerce. 

T h i n n i n g  Table  Grapes.-Three methods of thinning have 
been developed as an aid in correcting fruit setting in certain table 
grapes, for not all varieties set equally well. Some set clusters that 
are too compact; the clusters of others are ~vell filled; those of 
others are loose to the point of being straggly; and still others set 
shot berries (of parthenocarpic origin) along ni th the normal ber- 
ries. Berry thinning will improve quality when an overabundance 
of berries makes the clusters too compact, or overlarge clusters 
interfere with proper colouring and maturing. I n  California. berry 
thinning consists in cutting the rachis to leave only the desired 
number of berries; in other areas individual berries are removed. 
Thinning soon after fruit set gives a marked increase in the size of 
seeded berries. Thinning flower clusters soon after they emerge 
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is another method. It improves the carbohydrate nutrition of the 
flowers retained, giving a better set of normal berries. Flower- 
cluster thinning is useful on varieties that have loose or straggly 
clusters or tend to set shot berries with standard pruning methods. 

A third method, cluster thinning, involves removal of entire 
clusters soon after the berries have set. By leaving enough fruit- 
ing wood at pruning to produce a full crop in poor years and then 
reducing the overload by cluster thinning in good years, larger 
crops of high-quality fruit can be produced every year. Cluster 
thinning improves the nutrition of the fruit that is retained, en- 
hancing seeded berry size and colour. 

Girdling.-This operation (also called ringing) involves the 
removal of a complde ring of bark, & to + in. wide, from the 
trunk or from a cane below the fruit that is to be influenced. The 
girdle prevents downxvard movement of carbohydrates (through 
the phloem) improving the nutrition of the fruit. For best results 
the girdle must be open to be effective. During bloom it increases 
the set of seedless berries; during the period of rapid growth of 
seedless berries it increases berry size; during the early ripening 
period of seeded varieties it may accelerate colouring and ripening. 
These effects of girdling in seedless grape varieties can be produced 
by spraying with the proper concentration of plant growth regu- 
lators, such as 4-chlorophenoxyacetic acid and gibberellin. 

C u l t i v a t i o n  a n d  Irrigation.- In areas of rainless summers 
and where periods of drought are a common occurrence, meeds are 
destroyed to prevent their robbing the vines of soil moisture. A 
winter cover crop or growth of native plants is usually encouraged. 
On rolling soils and hillsides it is of great value in checking erosion. 
The minter cover is destroyed at  the end of the rainy season or at  
the spring cleanup. Cultivation is repeated only often enough to 
destroy or prevent weed growth. This conserves soil moisture only 
by eliminating weeds and not by virtue of loosening or pulverizing 
the soil. 

I n  irrigated vineyards the matter of weed competition is of less 
importance. Such vineyards are usually cleaned up in spring and 
kept free of needs during the period of rapid vine growth. \\'hen 
ample soil moisture is available weed growth after mid-summer is 
controlled only to prevent undue interference with the various 
vineyard operations. 

Vinifera grapes do best in dry, warm-to-hot summers. Irriga- 
tion is required where the rainfall is insufficient or the soil too 
shallow to store sufficient water to meet the moisture requirements 
of the vine. The soil must be wetted as deep as the roots penetrate 
during the late fall, winter or early spring. After growth starts, 
irrigation is not needed until the vines have almost exhausted the 
available water in the soil area containing most of the roots. Irri- 
gation should be repeated as often as this point is reached. The 
amount and frequency of the applications of water are determined 
by the texture and depth of the soil, climatic conditions and type 
of grapes grown. 

Insects a n d  Diseases.-The grapevine and its fruit are seriously 
attacked by a number of insects and diseases. In  California and 
other arid regions there are fener pests. The principal insects 
attacking the vine are the phylloxera (Dactylosphaera vitifoliae) 
and the root knot nematode (Meloidogyne javanica). They are 
combatted by using resistant rootstocks. The grape leafhopper 
(Erythroneura elegantula) is controlled xvith D D T  or Malathion; 
the grape root morm (Adoxus  obscurz~s) and the grape leafroller 
(Desmia  funeralis) are controlled with arsenicals or cryolite; and 
the red spiders (Tetranychs~s  pacificus and Tetranyclzus t$'il~netti) 
can be controlled by some of the new organic phosphate miticides, 
either as dusts or sprays. In  more humid regions there are in ad- 
dition the berry moths (Polyclzrosis botrana and Clysia ambi- 
guella) and various beetles and caterpillars. They may be 
controlled .c\ith D D T  or arsenicals. 

Diseases affecting the grape under arid conditions are powdery 
mlldew (Uncezz~la necator),  prevented by dusting elemental sul- 
fur on all green parts of the vine; and black measles, whose cause 
is unknonn but mhich can be controlled by sodium arsenite spray 
while the vines are completely dormant. Under humid conditions 
the grape is aIso attacked by black rot (Guignavdza b i d ~ e l l a ) ,  
anthracnose (Gloeosporium ampelophagurrz) and downy mildew 

(Plasmopara viticola), which are controlled with Bordeaux sprays; 
Cryptosporella viticola Reddick ,  which is controlled with sodium 
arsenite; and numerous minor diseases. 

A number of viruses infect the vine. Fanleaf (infectious de- 
generation), Yellow Mosaic, Pierce's disease and White Emperor 
do extensive damage in many grape areas. There is no cure. Much 
can be done to prevent spread by the careful selection of buds 
and cuttings. Selection of vines for cuttings is most effective when 
the vines are observed in late spring and again when the crop is al- 
most mature. An important project in the University of Cali- 
fornia's college of agriculture, a t  Davis, is the production of virus 
free planting stock of all grapes. At present such planting stock 
is available in limited quantity of some 2 2  fruiting sorts and five 
rootstocks. 

Harvesting.-A grape is ripe when it  has reached the stage best 
suited for the use to which it is to be put. The containers in which 
table grapes are moved to market and the methods of packing the 
fruit in the containers vary greatly from country to country. The 
least amount of handling that is consistent with thorough trimming 
and efficient packing is imperative. The sooner the grapes are 
cooled after picking, the better will be their quality when they 
reach the market. When grapes are to be shipped long distances 
or held in storage (at 31 O F.) for prolonged periods, it is advisable 
to treat them with sulfur dioxide. In  shipment, the sulfur dioxide 
is applied by displacing the air of the standard refrigerator car with 
sulfur dioxide diluted with air to a concentration of approximately 
1.5%) by volume. Grapes in cold storage are treated a t  given in- 
tervals by releasing .2% sulfur dioxide into the air as it  enters the 
storage room. 

To make raisins by the natural sun-drying process, as in Cali- 
fornia, grapes are picked from the vines and spread evenly on 
wooden or paper trays without pretreatment of any kind. When 
the berries on the upper side of the clusters have shriveled and 
turned brown, the bunches are turned over onto another tray. The 
slow oxidation that takes place within the berries during sun-drying 
is instrumental in the development of the typical raisin flavour. 
Wooden trays are stacked, and paper trays rolled, when the raisins 
are three-fourths dry. Grapes to be dehydrated are usually dipped 
in a caustic solution, to facilitate water loss, and treated with sulfur 
dioxide to produce a translucent, golden-coloured product. De- 
hydrated grapes do not possess a raisin flavour. See also WINE; 
FRUIT; FRUIT FARMING; HORTICULTURE. 
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Farmers' Bulletin 1220 (1926) ; R. E. Smith, "Diseases of Fruits and 
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GRAPEFRUIT (Citrus paradisi), also known as pomelo, a 

tree and its citrus fruit, belonging to the family Rutaceae. I t  is 
probably an offshoot of the pummelo or shaddock (q.v.). Cer- 
tainly the grapefruit and pummelo are closely related, and some 
students consider it probable that the grapefruit originated from 
the pummelo as a mutation. In  1814, John Lunan in his Hortus 
Jamaicensis mentioned that there was a small variety of the shad- 
dock resembling the grape in flavour. The place of origin of the 
grapefruit is not certain. but it probably originated in Jamaica, 
for, in spite of careful search, it has not been found native in south- 
eastern Asia or in the East Indian archipelago, where the parent 
species, C. grandis, is ~ ~ i d e l y  grown, or in any other region where 
any other Citrus species is native. 

The grapefruit tree grows to be as large and vigorous as an 
orange tree; a mature tree may be from I j to 2 0  ft. high. The 
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foliage is very dense, leaves dark shiny green, larger than those sumer and the producer of this popular fruit. T h e  processing 
of sweet orange but smaller than those of the pummelo, nearly of grapefruit juice is comparable to that of orange juice. I t  
glabrous, with petioles broadly winged. Flowers are large, white, is sometimes advisable to add cane or beet sugar to grape- 
borne singly, or in clusters in the axils of the leaves; petals are fruit juice as it is canned. The yield of grapefruit juice under 
similar to those of sweet orange but usually larger. The fruit, factory conditions will approximate 70 to 90 gal. per 2,000 lb. of 
which is lemon yellow when ripe, ranges from 4 to 6 in. in diam- fruit. 
eter and averages twice as large as a medium-sized orange, the The total soluble solids of the juice (principally sugars) increases 
size depending upon the variety and upon cultural conditions; the during fruit growth and development and at  maturity usually 
pulp is usually of a light yellowish colour, somewhat intermediate varies from 8 to 12 per cent (fresh-weight basis). The concentra- 
between that of the orange and that of the lemon, tender and tion of the total acidity of the juice gradually decreases during fruit 
usually very full of juice, with a distinctive, mildly acid, very growth and, a t  maturity, the fruit may contain from I to 1.4 per 
pleasing flavour. Several varieties, originated by bud mutations, cent total acids (fresh-weight basis). The grapefruit is richer as  
have pink or red pulp of varying intensity of colour; some of these a source of vitamin C than most of the fruits and vegetables nor- 
varieties have a slightly pinkish cheek overlying the normal yellow mally consumed by man; it is exceeded only by the orange and 
colour of the peel. the lemon. The vitamin C content of grapefruit juice depends 

At least 23 varieties of grapefruit with normal-coloured pulp upon the variety, soil fertility and the season of the year when the 
and.4 varieties with pink or reddish pulp, have been propagated fruit is picked; it may average from 39 to 47 mg. per IOO gr. 
in the United States. Most of the fruit produced in the U.S. is Early in the season of maturity, the vitamin C content is higher 
of either the Marsh or Duncan, yellowish-pulp varieties. The than it is later. 
Ruby and Webb are the principal varieties having red pulp; the ac- See also FRUIT FARMING. 
tual quality of these varieties is comparable to that of the normal- BIBLIOGRAPHY.-W. T. Swingle, "The Botany of Citrus and Its Wild 
coloured varieties, and they have become increasingly popular in Relatives of the Orange Subfamily (Family Rutaceae, subfamily ~ u r a n -  
the fresh fruit market because of their attractive appearance, for tioideae)," The Citrus Industry,  vol. 1, chap. iv (1943) ; H. J .  Webber, 

"Cultivated Varieties of Citrus," The Citrus Industry,  vol. I ,  chap. v 
use a t  banquets and other social functions. (1943). (L. D. B.;  W. B. SR.) 

The grapefruit hybridizes readily with other species of Citrus. GRAPE HYACINTH, the name given to any species of 
The tangelo, an intrageneric hybrid, is the result of a cross be- Muscari, a genus of the lily family (Liliaceae, q.v.), comprising 
tween the mandarin orange (some varieties of which are known as about 50 species, natives chiefly of the Mediterranean region and 
tangerines) and the grapefruit (also known as pomeloj. One of the southwest Asia. They are small bulbous plants with narrow fleshy 
most promising of these hybrids, the Sampson tangelo, was pro- basal leaves and small usually blue urn-shaped or globose flowers, 
duced in 1897, in Florida, by W. T .  Swingle, an investigator em- nodding or pendulous, in a more or less dense cluster terminating a 
ployed at  the time by the Lnited States department of agriculture. single flov~ering stalk. 
This fruit has considerable merit as a juice fruit and as a source of The common grape hyacinth (M. botryoides), called also grape- 
seed for rootstock purposes. flower, babies1-breath and bluebell, widely cultivated in gardens, is 

As a fruit for home consumption, grapefruit became well estab- native to southern Europe and 
lished in the islands of the West Indies before its culture spread western Asia and has run wild in 
to the mainland. By the late 1950s, 90% of world production was meadows and thickets in the east- 
in the United States, concentrated in Florida, Texas, Arizona and ern United States. It has narrow 
California. Grapefruit has become popular as a breakfast fruit in erect leaves about as long as the 
various parts of the world and production has expanded to other flower stalk, which usually grows 
citrus-growing countries, notably Israel and Jordan, South Africa from 4 in. to 12 in. high, bearing 
and Brazil. a t  the top about 12 globose blue, 

Grapefruit trees thrive and produce the best quality fruit on or in some varieties white, or 
sandy but relatively fertile soils. Supplementary fertilization is pink, faintly scented flowers, 
necessary in practically all the producing areas in the U.S. about & in. long, crowded in a 

In  addition to the usual nitrogen, phosphorus and potassium, the cluster. The starch grape hya- 
fertilizers or sprays should contain supplementary nutrients or cinth (iM. racemosum), native to 
microelements in the form of copper, manganese, zinc, iron and Europe and found in sandy fields 
boron. I n  Florida the area of greatest grapefruit production is on in England and Scotland, has be- 
the light sandy soils which require additional micronutrients ap- come naturalized in the eastern 
plied as a fertilizer to the soil or as a spray to the foliage. The "OCHE United States. I t  grows about a 
trees come into bearing early and may be expected to produce com- ~~~~~ HYAC'NTH ( M U S C A R '  BOTRY- foot high. and bears very narrow, 
mercially profitable crops by the fourth to sixth year after being almost cylindrical, recurved 
planted in the orchard. Mature trees may produce remarkably leaves and numerous starchy-scented, urn-shaped blue flowers in a 
large crops-1,300 to 1,500 lb. of fruit per tree. Culture and pest- dense raceme. About a dozen other species are cultivated, notably 
control problems of grapefruit are comparable to those of other the musk hyacinth (M. nzoschatum), the tassel hyacinth (M. 
citrus crops (see LEMON and ORAXGE). comosum) and the beautiful feather hyacinth ( M .  cornosum mon- 

The rapid expansion of grapefruit acreage in the U.S. caused strosum). The latter two produce mostly sterile flowers. All 
serious problems in the sale and distribution of the fruit. Fresh make sheets of colour when naturalized en masse in the lawn. 
fruit from Florida and Texas is not available throughout the entire (N. TR.) 
year. The season of shipment is primarily from late fall to early GRAPE SUGAR: see CARBOHYDRATES; SUGAR. 
spring, with the peak of the marketing season in midwinter. To GRAPHIC METHODS IN MATHEMATICS. I t  is often 
avoid an overproduction at  one period, and a shortage of grape- found helpful to devise some scheme to show to the eye the rela- 
fruit a t  another, the preservation of the fruit by canning developed tions between the different quantities involved in certain mathe- 
into an important industry. The two products which have taken matical and statistical problems. In  the simplest cases, the pur- 
most of the fruit off the fresh-fruit market are the juice and the pose of such "graphic methods" is merely to present the results of 
prepared segments. The latter product is very frequently used mathematical or statistical analysis. For instance, in the Statisti- 
as a basis for salad making. The segments may be packed in a 40" cal Atlas of the United States, the census statisticians use various 
Brix sugar syrup.. The increase in these two methods of processing graphic devices to make readily available to others important re- 
grapefruit has been very rapid. After 1941 at  least 50 per cent sults such as the average number of persons per square mile in 
of the crop produced in the United States was marketed in the various states or counties. 
processed form. This makes grapefruit available to the general The selection from a mass of statistical work of the results 
public the year round and is an important service to both the con- that are to be shown graphically, and the determination of the 
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best statistical device for each case, are tasks which require both 
close familiarity with the details of the a o r k  and a broad view 
of the problems in which the results may be significant and of the 
mental attitude of those who will use the results. 

Graphic presentation, if it is attempted at  all, should be re- 
garded as the culmination of a statistical study and not as an in- 
cidental diversion. 

G r a p h i c  Methods As a n  A i d  t o  Thinking.- In some cases 
graphic methods are much more than a vehicle for conveying in- 
formation. Without their aid it is difficult to formulate the ideas 
which underlie many investigations of complicated quantitative 
relations, or to carry through the various steps of the investigation. 
The ordinary graph, obtained by plotting on co-ordinate paper 
various values of one quantity against corresponding values of an- 
other quantity, has become so familiar that we sometimes use it 
without realizing it. 

For  instance, consider the following (hypothetical) description 
of the relation between average wages and term of service in a 
certain company: 

"On the average, wages rise, though at  a decreasing rate, until 
about the 10th or I nth year of service, and then flatten out. except 
for workmen appointed to supervisory positions. Salaries, on the 
other hand, continue to rise at  a pretty uniform rate until the 20th 
or 2  j th  year of service, after which the averages are based on too 
few cases to establish a trend." 

While no graph is mentioned specifically, this statement would 
hardly be made except with the graph of earnings as a function of 
years of service definitely pictured in the mind of the writer, and 
mould not be understood except with the same graph pictured in 
the mind of the reader. 

PER CENT OF MEN 25 YEARS OLD AND OF MEN 35 YEARS OLD IN EACH EARNINGS CLASS 
PER CSW 

I SCALE OF WEEKLY EARNINGS I 
A N  E X A M P L E  O F  G R A P H I C A L  METHODS S H O W I N G  H O W  STATISTICAL DATA 

A R E  S O  REPRESENCED THAT T H E  COMPARISON BETWEEN TWO RELATED VALUES 
C A N  B E  SEEN AT A G L A N C E  

As a second illustration of the use of graphic devices as an aid to 
thought, consider the graphs cf frequency distributions, as con- 
structed by statisticians. The accompanying diagram, for instance. 
compares the percentage distribution according to weekly earnings 
of male nage earners 2 5  years old and of those 35 years old, in a 
certain factory. 

After inspection of these two frequency polygons, statements 
like the follo~ving may be made : 

( I )  The earnings of different individuals of the same age differ 
considerably; therefore an average for any group is of little value 
as an indication of the number below any particular standard of 
pecuniary nell-being. 

( 2 )  Relatively high earnings are more common among men of 
35 than among men of 2 j ;  therefore a single distribution by earn- 
ings of men of all ages is-inadequate to measure the extent to which 
earnings are large enough for all needs, which obviously vary nith 
age. 

(3 )  The earnings of men of 35 more frequently vary consider- 

ably from the most typical amount than do those of men of 25.  

There is no point on the scale at  which as large a percentage of 35 
year old men are concentrated as of 2 5  year old men a t  "6" or "7" 
on the scale. 

Earnings Men Men Earnings Men Men 
scale of 25 of 35 scale of 25 of 35 
1 1.5 0.4 9 6.9 12.7 
2 4.6 1.8 10 3.2 10.7 
3 7.4 3.6 11 1.1 7.7 
4 11.1 7.5 12 0.3 4.3 
5 15.3 8.8 13 0.2 1.6 

As these statements show, a diagram of this type provides a 
basis for beginning to think about the problems of variation which 
are the subject matter of statistical science. In  such cases the 
graph is an instrument whereby a real idea can be definitely formu- 
lated, made clear to others, and used for guidance in the solution 
of problems. 

Securing A p p r o x i m a t e  Numer ica l  Resul ts  Rapidly.-On 
the basis of a limited number of paired values of the quantities x 
and y, obtained either by substitution in a formula or by ob5erva- 
tion of phenomena, a graph may be constructed by drawing a 
smooth curve through the points representing these paired values. 
From the graph me may then read other pairs of values, thus avoid- 
ing additional observations or substitutions in the formula. In 
many cases this process of graphic interpolation is much shorter 
than the processes which it replaces, although it is usually not as 
accurate. 

X variation of this scheme is to construct a scale on the basis of 
the given pairs of values. Distances on this scale from an indicated 
starting point are measured off proportional to the various values 
of y, and each such point on the scale is labeled with the value of x 
corresponding to the value of y. This scale can then be used in 
further calculations, by estimating the values of x corresponding 
to points between those labeled. If, for instance, y is the loga- 
rithm of 2, the well-known properties of logarithms make it pos- 
sible to perform multiplication or division by mechanicaI addition 
or subtraction on the logarithmic scale or on two such scales that 
are combined in a slide rule. (See COMPUTING MACHINES, ELEC- 
TRONIC.) 

To show graphically a relationship among three quantities, as, 
for instance, that connecting the pressure, volume and temperature 
of a gas, me assign a series of values to one of the three quantities 
and plot on the same sheet the graphs of the resulting formulas 
connecting the other two quantities, each such graph being labeled 
to indicate the value of the first quantity to which it  corresponds. 
This method may be varied by using logarithmic or other scales in 
constructing the field on which the graphs are plotted. The pur- 
pose in such cases is to facilitate plotting by reducing the graphs to 
straight lines or at least to simple curves. 

When a three-variable relationship has thus been plotted in a 
series of "contour lines," it is a simple and rapid process to read 
off approximately the value of one quantity corresponding to any 
specified values of the other two. The process is often more sim- 
ple and rapid if a nomographic or alinement chart is constructed 
(see NOMOGRAPHY) and that method can also take care of relation- 
ships involving four or more variables. 

Lirhile in general the aim of graphic methods of this type is 
merely to do simply and rapidly what could otherwise be done at  
the cost of more time and labour by arithmetic, algebra or measure- 
ment, in some cases the alternatives are so laborious as to be pro- 
hibitive. For instance, graphic analysis makes clear the nature of 
the solution of certain differential equations which cannot be solved 
in terms of elementary functions. In certain cases, moreover, me- 
chanical methods whose basis is mainly graphic provide many of 
the numerical results which are the real reason for desiring to solve 
the differential equ a t '  lon. 

L imi ta t ions  of G r a p h i c  Methods.-The unquestionable 
value of graphic methods if properly handled has been sometimes 
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obscured by cases in mhich they have not accomplished the purpose 
intended as well as other methods, or more skilful use of graphic 
methods, would have done. If a proposed method of presenting 
the results of a statistical investigation does not make the results 
clearer to the audience than if the results had been presented 
merely in m-ords or in a table, the method should be discarded or 
improved. If a proposed scheme for graphic computation is less 
accurate than is necessary or less rapid in actual use than other 
methods, the true friend of graphic methods will be the first to 
turn to some other mode of computation. 

A serious difficulty with graphic computations is the existence in 
most charts of regions in which the results have a larger margin of 
error than is acceptable. If, for instance, a point is to be located 
by tbe intersection of two arcs, the location is accurate if the arcs 
are nearly perpendicular. but if they run in about the same direc- 
tion, a slight error in one of the radii or one of the centres will shift 
the point of intersection to a much greater extent. This difficulty 
can sometimes be avoided by using a second chart modified by 
change of scale or otherwise in order to shift the region of inac- 
curacy. 

The careful maker and user of charts always bears in mind this 
possibility of serious error, and determines the probable size of 
such errors, either by experiment or by analysis of his methods and 
formulas. 

See PROBABILITY ~ N D  STATISTICAL THEORY; STATISTICS. 
(R. W. B.) 

GRAPHITE, a mineral consisting of the element carbon, 
crystallizing in the hexagonal system. in contrast to the same ele- 
ment crystallizing in the cubic system as diamond. Usually such 
dimorphous pairs are rather similar in their physical properties, 
but not so in this case. Graphite is black, opaque and very soft 
(hardness = I )  ; diamond may be colourless and transparent, and 
is the hardcst naturally occurring subs'tance known. Graphite 
is a good conductor of electricity; diamond is a poor con- 
ductor. The specific gravity of graphite is 2 . 2 ,  and for diamond, 
3 5. Diamond has a perfect octahedral cleavage. while graphite 
has basal cleavage. Graphite crystals are rare, and only occasion- 
ally are six-sided plates found. The plates or cleavage flakes are 
flexible but not elastic. Graphite has a greasy feel and rubs off 
on anything it touches, leaving a black mark, thus the name from 
the Greek verb graphein, "to write." The lustre is bright metallic 
and the colour dark gray to iron black; the streak on glazed 
porcelain is dark gray. Graphite, also known as plumbago or 
black lead. bears a striking resemblance in many physical proper- 
ties to molybdenite (q.v.).  consisting of molybdenum disulfide, 
\\hich also has a greasy feel and is soft enough to write on paper. 

Although differing so markedly from diamond in physical prop- 
erties, graphite has a closely related structure. In both minerals 
each carbon atom is bonded to four adjacent carbon atoms. In  
diamond these four strong bonds are arranged tetrahedrally, giv- 
ing great strength in three dimensions. In graphite, three equal 
bonds lie nearly in the horizontal plane. ~ i h i l e  the fourth is weaker 
and is in a vertical position. Thus uhile there is good bonding 
in two dimensions, it is lacking in the third, and allows easy 
separation into thin sheets. 

Graphite occurs mainly in the older crystalline rocks, gneiss, 
schist, quartzite and marble; sometimes in granite and pegmatites; 
and is found as isolated scales embedded in these rocks, or as large 
masses or vein fillings. I t  has also been observed as a product 
of contact metamorphism in carbonaceous clay slates near their 
contact ni th  granite, and 17-here ikneous rocks have been intruded 
into beds of coal; in these cases the mineral has clearly been de- 
rived from organic matter. The graphite found in granite and in 
veins in gneiss. as well as that contained in meteoric irons, can- 
not hnbe had such an origin. As an artificial product, graphite is 
nell known as scales in gray pig iron, and in the graphitic ponder. 
or "kish," that forms in iron furnaces; it is also produced arti- 
ficially on a large scale in electric furnaces (see L7ses below). The 
graphite veins in the older crystalline rocks are probably akin to 
metalliferous veins and the material derived from deep-seated 
sources The decomposition of metallic carbides and the reduc- 
tion of hydrocarbon vapours have been suggested as posqible 

modes of origin. Graphite veins often reach a thickness of sev- 
eral feet, and sometimes possess a columnar structure perpen- 
dicular to the enclosing walls. These are found in the crystalline 
limestones and other Laurentian rocks of New York and Canada, 
in the gneisses of the Austrian Alps and of Ceylon. Other lo- 
calities which have yielded large amounts are the Alibert mine 
in Irkutsk, Sib.. the Borrowdale mine in Cumberland and the 
Santa Maria mines of Sonora, Mex. (L. S. RL.) 

N a t u r a l  G r a p h i t e  Production.-Most natural graphite, both 
flake and amorphous, is recovered from shallow open-pit mines by 
stripping the overburden, and removing the graphite-bearing rock 
with power shovels and trucks. In  Ceylon, Mexico and S o r t h  
Korea, however, where the graphite veins are folded or dip steeply, 
underground mining is required. Because of the nature of its oc- 
currence, graphite must be subject to  a refining process. The 
character of the graphite in a particular deposit and its intended 
use determine the extent of refining. Flake graphite is processed 
by n e t  and dry grinding to remove the larger impurities, and 
flotation removes the remaining impurities. The flotation product 
is filtered, dried and passed over an air table to obtain a uniform 
product. Amorphous graphite is processed by grinding and air 
separation except in Ceylon, where there is a preliminary hand 
sorting a t  the mine and later grading by combined manual and 
machine methods. Refined natural graphite contains a t  best 90% 
to 98% carbon. with the major part containing 90% to 94%. 

M a n u f a c t u r e d  G r a p h i t e  Production.- The original dis- 
covery that graphite could be manufactured was made by  Edward 
G. Acheson (q.v.) while experimenting with the effect of high tem- 
peratures on carborundum or silicon carbide (q . v . ) .  I t  was found 
that carborundum decomposed a t  about 7,500' F.. the silicon being 
vaporized and the carbon being left behind in the graphitic form. 
In 1896, Acheson was granted a patent for the manufacture of 
graphite and commercial production began in 1897. Petroleum 
coke, anthracite culm (hard coal dust),  or mixtures of carbon, 
quartz, sand and sawdust were used as late as 1918 to produce 
manufactured graphite. Since 1918, however. petroleun~ coke. 
which consists of small imperfect crystals of graphite surrounded 
by organic compounds, has been almost the only raw material uti- 
lized. After heating until all the volatile material has been driven 
off the remaining product. graphite. with a carbon content of 99% 
to 99.5% or better, is cooled, pulverized and graded to uniform 
sizes. 

Uses.-The value of graphite to industry is based upon suitable 
application of one or more of its inherent qualities, such as unctu- 
ousness, or plastic qualities; refractoriness, or ability to  withstand 
high temperatures; conductivity of heat and electricity; inertness 
to a large range of reagents; and miscibility with other materials 
and liquids. The most important uses of natural graphite are in 
lubricants. crucibles, foundry facings, shoe and stove polishes, 
brake linings, pencils, packings, steelmaking, batteries and carbon 
brushes. 

Manufactured graphite competes with natural graphite in some 
uses; among which are lubricants, foundry facings, pencils, polishes, 
batteries and carbon brushes. 

Only manufactured graphite of a purity of better than 99.5% is 
suitable for use as a reactor moderator. for which it is used more 
extensively than any other material, and as structural material in 
atomic energy plants. Other major uses are in electrodes. elec- 
trolytic cells, bushings, disks, electrical contacts and furnace 
linings. 

See ATOMIC ENERGY: Achievement of a Chain Reaction; FUR- 
NACE. ELECTRIC; PENCIL. See also CARBON. 

BIBLIOGRAPHY.-E. G. Acheson, '(Graphite Its Formation and Manu- 
facture," Joz~r .  Fvanklin Inst., p. 475-486 (1899) ; J. F. Fletcher and 
W. A. Snyder, <'Use oi Graphite in the Atomic Energy Program," Bz~ll .  
A m .  Ceranz. Soc., vol. 3 6 ,  no. 3, pp. 101-104 (March 1957) ; C. L. 
Mantell, Industvial Carbon (1946) ; G. R. Gwinn, "Graphite for the 
Manufacture of Crucibles." Alin. Tech.  (July ~ g q j ,  trans. 1947); 
"Graphite," Ipdztstrial Milzerals and Rorks,  p. 41.5-43,; (1949) ; W. C. 
Kalb (ed.), Carbon, Gvaphite alzd Metal Graphite Brushes (1946) ; 
Speer Carbon Co., Black Jfagic, T h e  Story o f  Manufactz~red Cavbon 
(1949) ; H .  Spatzek and G. Frank, "Austrian Graphite Miners Use 
New Chemical and Flotation Methods," Mining Wor ld ,  vol. 18, no. 6, 
pp. j6-jg (June 1956). (G. R. G.) 
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GRAPHOLOGY: see HAXDTVRITING. 
GRAPHS: see STATISTICS: Graphs; GR.APHIC METHODS IK 

M A T H E ~ A T I C S .  
GRAPPA, MONTE, a mountain or rather mountainous 

group. 17 mi. long and 10 mi. wide. lies between the Brenta and 
the Piave rivers in Italy. The highest peak, 10 mi. IV. of Bassano, 
rises to j,82 7 ft. 

The area mas the scene of extremely heavy fighting during World 
War I (9.v.) between S o v .  1917 and Oct. 1918. 

GRAPTOLITE, a class, Graptozoa or Graptolithina. of ex- 
tinct colonial marine animals of uncertain relationship. They are 
preserved most commonly on bedding planes of black shale as 
flattened. leaflike. twiglike or weblike films of carbon that resemble 
pencil marks (graptos, "write"; lithos, "rock"). Their remains 
are restricted to the lower half of the Paleozoic era with greatest 
abundance in the Ordovician and Silurian periods during the inter- 
val from about joo.ooo.ooo to g jo.ooo.ooo years ago. 

Uncrushed examples shoning fine details of structure, e.g., im- 
pressions of muscle attachment are occasionally found in lime- 
stone and flint, and may be recovered by acid dissolution of the 
rock matrix surrounding the remarkably resistant chitinous skeletal 
material 

Many groups of graptolites show marked evolutionary changes 
in time. and many species are diagnostic of restricted time units. 
They, therefore, are important as indicators of geologic age Four 

F R O M  M O ( I R E ,  L A L I C K E R  A Y D  F I S C H E R .  ' ' I N V E R T E B R A T E  F 0 5 5 1 1 5 , "  R E P R O D C C E D  B Y  P E R M I S S ! O N  

O F  M C G R A W - H I L L  E O O K  C O  , I N C .  

E V O L U T I O N A R Y  T R E N D S  OF G R A P T O L I T E  C O L O N I E S  D U R I N G  T H E  O R D O V I C I A N  
A N D  S I L U R I A N  P E R I O D S  S H O W I N G  C H A N G E S  I N  N U M B E R  A N D  POSITION OF 

B R A N C H E S  

successive graptolite faunas are recognized over the world. each 
in characteristic stages of evolutionary development. From older 
to younger, these are: Xnisograptid. Dichograptid. Diplograptid 
and ~Ionograpt id  faunas. The first three occur in the Ordovician, 
the last in the Silurian. They are further subdivided by 0 M. B. 
Rulman into nine chronological subfaunas and many zones of local 

extent. 
The first individual of a graptolite colony is the conical sicula, 

which was attached to the sea bottom by a flexible stalk or n7as 
suspended by a chitinous thread (the nema) to a floating object. 
One or more series of successive cuplike buds (thecae) comprise 
the branches (stipesj   hose growth direction is characteristic of 
particular genera and species. One or both edges of each stipe may 
be saw-toothed. 

Evolution of graptolites was characterized by persistent tend- 
encies or trends that affected independent groups (fig. I ) .  These 
tendencies include progressive reduction in the number of stipes 
from many to one during the Ordovician; gradual changes in the 
direction of stipe growth from downward (pendent) to upward 
along the nema (scandent) ; and elaboration of the apertures of 
the thecae. 

Most of the primitive graptolites, the tiny bushlike Dendroi- 
dea, with thickened stems and expanded attachment bases. appar- 
ently were attached to the sea floor. Their weblike remains usually 
are associated with bottom-d~\-elling organisms of shallow waters 
and are restricted in geographic distribution; but Dictyonema 
flabellifovme, one of the most advanced and most widely distrib- 
uted species of the group, probably lived suspended from floating 
objects which carried it throughout the world. 

I t  is believed that the more advanced graptolites of the order 
Graptoloidea also were attached to floating seaweeds, the decompo- 
sition of which supplied carbonaceous material to the fine-grained 
black shales in which graptolites are so characteristically found. 

The biological affinities of the graptolites are in doubt. The 
chitinous exoskeleton reflects little of the original anatomy. leav- 
ing as evidence only the form and mode of colony development. 
Graptolites have been considered members of such divergent 
groups as sponges. corals, plants, bryozoans, cephalopods, coe- 
lenterates and pterobranchs; however, only the last two groups 
deserve serious consideration as possible graptolite relatives. 

The comprehensive work of R. Kozlowski in 1948 pointed to 
pterobranch (protochordate) affinity, since the wall structure char- 
acteristic of graptolites is also found in a living pterobranch (Rhab- 
dopleura). 

However, B. Bohlin and. earlier, C. E. Decker, impressed by a 
discovery of supposed nematothecae (cups bearing nematocysts or 
stinging cells) in Cambrian graptolites, tended to regard them as 
specialized coelenterates. 

B I B L I O G R A P H Y . - B ~ ~ ~ ~ ~  Bohlin, "The Affinities of the Graptolites," 
Bull. geol. Instn. Gniv.  Cppsala, vol. 34 (19j0) ; 0. M. B. Bulman, 
lLGraptolithina," pt. v, Treatise on Invertebrate Paleotztology (1955) 
and "The Sequence of Graptolite Faunas," Palaeontology, vol. I 

(1gj8) ; R. R. Shrock and W. H. Twenhofel, Principles of  I~zvevtebrate 
Paleontology (1953). (h-. D. N.) 

GRASMERE, a village and lake of Westmorland, England, 
in the heart of the English Lake district which, in 19 j I ,  was made 
a national park (see LAKE DISTRICT). Pop. (19j1) 1,043. The 
village lies near the head of the lake, into which the Rothay river 
flows, 13 mi. S.S.E. of Keswick and 4 mi. N.nr. of Ambleside by 
road. 

The scenery is very beautiful ; the valley of Grasmere and Rydal 
JT'ater is well wooded. and on its eastern flank there rises boldly the 
range of hills which includes Rydal Fell and Fairfield (to the 
north). On the south is Loughrigg Fell and on the west Silver 
How. 

The village, though a favourite tourist centre, preserves its pic- 
turesque and sequestered appearance. In  Dove cottage, still stand- 
ing, lived J\'illiam and Dorothy IVordsworth at  intervals from 1799 
to 1808 and, later, Thomas de Quincey. Dove cottage is now the 
If-ordsworth museum, and his tomb, with that of Coleridge, is in 
the churchyard of the ancient church of St. Os~vald. The church 
contains a memorial to n ' o r d s ~ ~ o r t h  with an inscription by John 
Keble and also one to A. H. Clough. 

The Rushbearing festival, held on the Saturday nearest Aug. 5 
and including a procession and general holiday, is of ancient origin. 

The lake of Grasmere is I mi. in length and about 3 mi. in 
breadth. 

A ridge divides the basin from north to south and forms an 
island about the middle. 



GRASSE- 
GRASSE, FRANCOIS JOSEPH PAUL, MARQUIS DE 

GRASSETILLY, COMTE DE (17 2 2-1 788), French naval commander 
who engaged British forces during the American Revolutionary 
War, was born at  Bar (Alpes Maritimes). In  I 734 he took service 
on the galleys of the order of Malta, and in 1740 entered the 
French service. 

Shortly after prance and the United States joined forces in the 
Revolutionary War, he was dispatched to America as commander 
of a squadron. 

In 1779-80 De Grasse fought the English off the West Indies. 
In  1781 he was promoted to the rank of admiral and was success- 
ful in defeating ,4dm. Samuel Hood and in taking Tobago. When 
Washington and Rochambeau determined to march to Virginia 
to join forces with Lafayette's army against Cornwallis, Wash- 
ington requested the co-operation of De Grasse's fleet. De Grasse 
therefore sailed from the Indies to the Chesapeake river, where 
he was joined by a fleet under Count de Barras. 

A British force under Adm. Thomas Graves attempted to prevent 
this juncture by engaging De Grasse's fleet when it arrived at the 
Chesapeake but was unsuccessful. French naval supremacy in the 
waters off Yorktown was instrumental in the success of the siege of 
that city. 

.After Cornwallis' surrender, De Grasse returned to the West 
Indies, where he captured the island of St Kitts in Jan. I 782. In  
April, however, he was defeated by Admiral Rodney and taken 
prisoner. 

On his return to France, he published a Mdmoire justificatif and 
was acquitted by a court-martial in 1784. He died in Paris, 
Jan. 11, 1788. 

See Alexandre de Grasse, Notice bibliographique sur l'amiral comte 
de Grasse d'apris les documents intdits (1840) ; Georges Lacour-Gayet, 
La Marine militaire de la France sous le rdgne de Louis XV (1902). 

GRASSE, capital of an arrondissement, ddpartement of Alpes 
Maritimes (until 1860 in that of Var), France, 1 2 4  mi. by rail 
N.N.W. of Cannes. Pop. (1954) 14,078. From 1244 (when the 
see was transferred there from Antibes) to I 790 it was an episcopal 
see, but was then included in the diocese of FrCjus until 1860, 
when the region was annexed to the newly formed de'partement of 
the Alpes Maritimes. I t  has a 12th-century cathedral. n o 1 ~  a sim- 
ple parish church; and an ancient tower, of uncertain date, near 
the town hall. formerly the bishop's palace (13 century). The 
library contains the muniments of the abbey of LCrins, on the 
island of St. Honorat opposite Cannes. In  the chapel of the old 
hospital are three pictures by Rubens. 

Grasse is built in an amphitheatre at  a height of 1.066 it . ,  on a 
south slope facing the Mediterranean. I t  possesses a mild and 
salubrious climate, and is well supplied with water. That used for 
the purpose of the factories comes from the fine spring of Foux. 
But the drinking water used in the higher portions of the tonn 
f l o ~ ~ s ,  by a conduit. from the Foulon stream. Grasse is particularly 
celebrated for its perfumery. Oranges and roses are cultivated 
abundantly in the neighbourhood. I t  is stated that the prepara- 
tion of attar of roses (which costs nearly £100 per 2 pounds) re- 
quires alone nearly 7.ooo.000 roses a year. I t  manufactures nax, 
soap and the finest quallty olive oil. There are a sub-prefecture 
and a tribunal of commerce 

GRASSES, a group of plants possessing certain characters 
in common and all members of a single monocotyledonous family 
(Gramineae or Poaceae). No other family of flomering plants is 
of as great importance to man, or more widespread; and only a 
few comprise a greater number of species. Although only those 
plants 13hich belong to the Gramineae may properly be called 
grasses, the term grass is commonly used for many other plants of 
aidely different affinities nhich superficially resemble true grasses 
in their foliage; e.g., knotgrass (Polygonurn), cotton grass (Eri- 
opltorum), rib grass (Plantago). blue-eyed grass (Szsyrznchiunz) , 
yellow-eyed grass (Xyris), star grass (Hypoxis), bear grass 
(Xeropltyllurn) and eelgrass (Zostera). The grass tree of Aus- 
tralia (Xanthorrhoea), a desert plant allied to the lilies and 
rushes. has a tall. unbranched. soft-woody, palmlike trunk which 
bears a cronn of long, narrow, grasslike leaves and stalked heads 
of small densely crowded flowers. In  agriculture the word "grass" 

has an extended significance in that it may include the various 
forage plants, especially the legumes. 

Grasses were recognized as a natural group long before there 
was a science of botany or a system of classification. Common 
lawn, pasture and meadow grasses such as bluegrass, bent grass, 
timothy and fescue are the best known and the wild prairie grasses 
and such weeds as crab grass and quack grass also are familiar. 
The grains or cereals, such as wheat, rice, oats, barley and maize, 
are also true grasses, as are sugar cane, sorghum and millet, and 
even the giant woody-stemmed bamboos. 

In early attempts at  a scientific classification of plants a group 
of Gramina was recognized, and this, though bounded by  nothing 
more definite than habit and general appearance, contained the 
Gramineae of modern botanists. The early systematists, however, 
often included also in the group the Cyperaceae (sedge family), 
Juncaceae (rush family) and some other monocotyledonous plants 
with inconspicuous flowers. The sexual system of classification 
developed by Linnaeus (1753). which was based on the numbers 
of stamens and pistils, served to separate the true grasses more 
distinctly; most of them fell under the order Digynia of his class 
Triandria, whereas the allied plants, with few exceptions, were dis- 
tributed under other classes and orders. 

Geographic Distribution.- The Gramineae are the world's 
most universally distributed flowering plants. R .  Pool estimated 
in 1948 that perhaps 30% of the land vegetation of the globe is 
dominated by grasses. or a t  least may be classified as potential 
grassland. Probably the best-kno

w

n and most extensive of these 
areas are the steppes of the U.S.S.R. and the prairies and plains 
of Korth America. Other regions in which grasses are dominant, 
although sometimes mixed with scattered trees, are to  be found 
in South America, Africa and Australia. I n  number of species the 
Gramineae are far exceeded by the Compositae. Orchidaceae and 
Leguminosae, but with respect to numbers of individuals, grasses 
hold undisputed first place. Kumerous species, moreover, have 
such wide ranges that the proportion of grasses to other families 
in the various floras of the world is much higher than the number 
of species would indicate. 

Species of grasses are most numerous in the savannas of the 
tropics, while the number of individuals is greatest in temperate 
and cold regions of the world. ,4s the colder latitudes are ap- 
proached. grasses become relatively more numerous, and in arctic 
and antarctic regions they comprise about one-fourth of all the 
species. They reach the limits of vegetation, except for some 
lichens and algae, in the polar regions and on mountain tops. In- 
deed. on all the great mountain systems of the world, grasses are 
the dominant plants above timber line. They are dominant also 
in arid regions, as ael l  as on sand dunes, in salt marshes and in 
other places where conditions for plant life are exceedingly severe. 
Grasses are essentially plants of the open and are rarely seen in 
dense forests. A few broad-leaved species grow on the forest floor 
in the tropics, and in temperate regions, also, there are a few 
woodland grasses. 

Some species of grasses are almost cosmopolitan. such as the 
common reed, Phragmztes commz~nis. A number of others are 
found throughout the warm regions of the earth: e g., Hackelochloa 
granzllaris, Eleusine indica, Cynodon dactylon and such weeds as 
Echinochloa and Setarza. In contrast to these aide-ranging grasses 
are the relatively few genera ni th  extremely limited distribution. 
Examples of such endemics are Anomochloa of Brazil, Opzzia of 
Mexico and Buergersiochloa of Kew Guinea. 

Structure.-Grasses, even !\hen not in flower, may be recog- 
nized and readily distinguished from members of other plant fami- 
lies by the following structural features: the stems are jointed. 
hollow as in nheat or oats or pithy as in maize. sugar cane and 
sorghum. The leaves are alternate in t ~ i o  ranks. and consist of 
two parts, the sheath and the blade. The sheath surrounds the 
stem l ~ k e  a tube but is usually open along one side. nhile the 
blade is more or less divergent. At the junction of the sheath 
and blade there is usually a small membranous organ (sometimes 
represented only by hairs. or missing) known as the ligule. Llem- 
bers of the closely related sedge family are often confused with 
grasses, but for the most part they have solid triangular stems on 
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which the leaves are borne in three ranks. The leaf sheath, more- 
over, is always closed and the ligule is lacking. 

Root.-In grasses the roots are fibrous and are often much 
branched and widely spreading. These, in combination with under- 
ground and creeping aerial stems, serve to anchor the plants firmly 
in the soil. Roots of many grasses are extensive, and in some 
species the roots of a single plant, if dug up and placed end to 
end, would total a length of several miles. These extensive root 
systems enable grasses to hold the soil in position against the 
forces of water and wind, thus rendering them of great value in 
the prevention of erosion and floods and in the reclamation of 
devastated areas. 

The cord grasses (species of Spartina) are important soil 
builders, and many square miles of salt marshes have been re- 
claimed due to their presence. One species, S. townsendii, has 
been planted extensively along the coast of the Netherlands, where 
it is adding to the usable land area at  a spectacular rate. 

Stem.-In perennial grasses underground stems or rootstocks 
(rhizomes) are often well developed; they may be long and creep- 
ing as in quack grass (Agropyron) and marram grass (Ammophila). 
That rhizomes are stems and not roots is evident from the fact 
that they have distinct joints (nodes) and sheathing scales (leaves). 
features which are lacking in roots. Rhizomes are always solid 
and the internal structure is that of the usual monocotyledonous 
stem. Some grasses produce, instead of rhizomes. extensive hori- 
zontal stems which creep along the surface of the soil (stolons). 
An example of a stoloniferous species is buffalo grass (Bz~chloe) 
of the ru'orth American plains. Both rhizomes and stolons, being 
stems, give off branches from their nodes, and adventitious roots 
are also formed. Thus each node is potentially capable of giving 
rise to a new plant. Grasses possessing these structures, and espe- 
cially rhizomes, are able to form dense sod, and for this reason 
bluegrass (Poa pratensis) and bent grass (Agrostis) are valuable 
for  lawns and golf greens. In  the formation of rhizomes and 
stolons, which are really branches from the main shoot, these 
break directly through the sheath in the axil of which they origi- 
nate. I n  other cases, the branches grow upward inside the sheath, 
which is ultimately pulled away from the parent culm. This latter 
mode of growth is seen in the tillering of cereals, and results in a 
tufted plant with many erect branches from the lower nodes of 
the young stem. I t  is also the manner of growth of the bunch 
grasses so common in arid grasslands. 

The upright stems (culms) of grasses are usually cylindrical 
(rarely flattened) and conspicuously jointed. The nodes are al- 
ways solid, whereas the internodes (fig. I )  are commonly hollow 
but occasionally solid as in maize 
and sugar cane. At the base of 
each internode there is an ac- 
tively growing (meristematic) re- 
gion in which the cells continue to 
divide for a considerable period, BLADE 

and this causes the stem to elon- 
gate. When the culms are forced 
into a horizontal position, due to 
the action of rain, wind. animals 
or other agents. they tend to rise 
again by  bending at  the nodes. 
This is accomplished by the ac- 
tion of a growth hormone (auxin), 
which, under the influence of 
gravity, tends to accumulate on 
the lower side of the stem, caus- 
ing increased multiplication and 
enlargement of the cells. Auxin 
is present even when the culm is 
erect, but it is evenly distributed 
around the stem with the result 
that growth is uniform and no 
bending occurs. 

The exterior of the culm, which 
is more or less concealed by the F,,, ,,-, N,,RNo,, ., A 
leaf sheaths, is usually smooth CULM W l T H  ITS LEAF 

and often highly ~ol i shed ,  the epidermal cells containing an 
amount of silica sufficient to leave after burning a distinct skeleton. 
A white siliceous material (tabasheer), found in the joints of sev- 
eral bamboos, was once thought to have medicinal properties. In  
some grasses a few of the lower nodes become swollen and sub- 
globular. these functioning as storage organs. Examples of 
such bulbous grasses are timothy (Phleum) and tall oat grass 
(Arrhenatlzerum). 

Although many grasses produce only simple culms, branching 
from the upper nodes is not uncommon. Branches originate in the 
axils of sheaths and at  the point of origin there is produced, on 
the side next to the parent culm, a characteristic two-keeled organ 
(prophyllum), \%hich is the first leaf of the branch. Many tropi- 
cal grasses are much branched. particularly the bamboos. Dinoch- 
loa, a Malaysian genus, is scandent and climbs over trees as much 
as IOO f t .  in height. Among grasses other than bamboos, Olyra 
and Lasiacis are also woody climbers, and their culms and branches 
often attain a length of many metres. 

Grass culms grow with great rapidity. In bamboos a height of 
2 j  i t .  may be attained in a single month, and some species have 
been known to grow 2 or 3 ft. in a period of 24 hours. 

Leaves.-These are borne singly at  each node and are two- 
ranked. the leaf a t  each succeeding node being turned 180' from 
that immediately below. The leaf consists of two distinct por- 
tions, the sheath and the blade. The sheath encircles the stem 
and may be shorter or longer than the internode. I t  forms a firm 
protection for the internode, and particularly for the younger basal 
portion (growing zone or meristem), which remains delicate and 
fragile for a considerable period. As a rule the sheath is split 
down its entire length. but in a few grasses (species of Poa, Bromus, 
etc ) the margins are united. Occasionally the sheaths are much 
dilated, and in Hygroryza, a Malaysian aquatic, they actually serve 
as floats. At the summit of the sheath, a t  its junction with the 
blade, there is usually a small membranous appendage (sometimes 
an inch or more in length) called the ligule. In some species this 
organ is represented only by a tuft of hairs. while in others it is 
lacking altogether. I n  certain grasses (species of Muhlenbergia 
and others) in addition to the ligule there is a green, erect. tongue- 
like process extending upward from each margin of the sheath. 

The blade is borne at the summit of the sheath and diverges 
from the culm at a more or less acute angle. In  some cases there 
are produced. one on either side at  the base of the blade. small 
outgrowths which tend to clasp the culm. These appendages, 
known as auricles, are most frequently seen among members of 
the tribe Hordeae. The usual form of the blade is familiar- 
sessile. more or less ribbon shaped, tapering to a point and entire 
at  the edge. In a few grasses, such as Pharus, Pariana, Zeugztes 
and bamboos. there is a short petiole between the sheath and the 
blade. In most bamboos. moreover, the blade is articulated with 
the sheath from which it  is deciduous. Although most grasses 
have narrow linear leaves, there are some (e.g., Streptochaeta, 
Olyra, Pharus) in which the blade may be two inches or more 
wide and not more than twice this dimension in length. In  all 
grass leaves, however. the venation is strictly parallel, although 
in a number with broad blades (including the bamboos) there are 
connecting cross veins as well. The tissue is often raised above 
the veins. forming longitudinal ridges, usually on the upper face; 
the stomata are in lines in the intervening furrows. 

The blades of many grasses, particularly those of arid regions, 
are capable of rolling up or folding along the midrib. This is 
accomplished by means of large thin-walled cells (bulliform or 
motor cells) situated between the veins. As the humidity de- 
creases, these cells lose water and the blade folds or rolls toward 
the face on which they occur. This rolling or folding serves to 
protect the plant against excessive desiccation, since the majority 
of the stomata occur on the protected surface. 

Epidermal appendages of various sorts commonly occur on 
blades and sheaths. Frequently the leaf has a rough (scabrous) 
texture, due to the presence of numerous sharp-pointed siliceous 
spicules These may occur on all surfaces, and are sometimes of 
sufficient size and frequency to impart a serrate appearance to 
the leaf margin. Epidermal hairs are also common, and these 
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may be weak or stiff, long or short and sparse or dense. Some- 
times the base of the hair is enlarged and bulbous or papillalike. 
Examples of extreme hairiness are found in the common velvet 
grass (Holcus lanatus) and Alopecurus lanatz~s of Asia Minor. 

Inflorescence.-In grasses the unit of the inflorescence is the 
spikelet and not a single flower as is the case with most other 
plants. 

Spikelets! discussed below, 
almost never occur singly on 
a plant, but a number of them 
are aggregated to form an inflo- 
rescence. Familiar grass inflo- 
rescences are the tassel of maize, 
the head of wheat and the panicle 
of oats. The simplest type of in- 
florescence is the spike, as seen 
in wheat or rye, in which the 
spikelets are sessile along the 
main axis. A raceme differs from 
a spike in that the spikelets are B 
pedicelled. Simple racemes are 
rare in grasses, an example being 
semaphore grass (Pleuropogon) . 
The commonest type of inflores- FIG . 2.- FIVE-FLOWERED SPIKELET 

cence found amonn erasses is the O F  FEsTUCA,  W I T H  A PARTIALLY " "  
panicle, characterized by having 

~ ~ ~ ~ ~ " , ~ ~ ~ T ( ~ ~  ~~~o~~~~~ 
pedicelled spikelets borne on a ( C )  FLORET; L E M M A ;  (El 

branching axis. Strictly defined, PALEA;  ( F )  RACHILLA JOINT; ( G )  

a panicle is a compound raceme, STAMENS 

but in the Gramineae the term is 
applied to any branching inflorescence! even though some of the 
spikelets in the group may be quite sessile. Panicles may be open 
and diffuse. as in bluegrass. or much contracted and spikelike. as 
in timothy. Sometimes the panicle branches are directed to one 
side. as in orchard grass or cocksfoot (Dactylis) and dog's tail 
(Cynosurus). Spikes or racemes also may be asymmetrical. with 
spikelets borne on one side of the axis only. as in crab grass 
(Digitarid, cord grass (Spartina) , and grama (Bouteloua). 

The spikelet, as the name suggests, is itself a miniature inflo- 
rescence-a spike (fig. 2 .  3) .  .-Z generalized spikelet consists of a 
short axis (rachillaj bearing, in two-ranked arrangement. a series 
of modified leaves (bracts), some of which produce flowers in 
their axils. The t ~ o  lowermost bracts. which are empty. are called 
glumes. These are not borne at  precisely the same level, but one 
(lower or first glume) is slightly below the other (upper or second 
glume). The bracts above the glumes are designated lemmas 
(formerly called flowering glumesi. Facing each lemma and par- 
tially enclosed by it. is a second bract (palea) which bears the 

flower. The lemma and palea with 
the enclosed flower are termed 
the floret (fig. 2 ) .  The lemma 
bears an odd number of nerves or 
veins ( I .  3, j. j .  etc.), while the 
palea is t~vo-nerved and some- 
n-hat flattened on the back, ~vhich 
is next to the rachilla. 

The flower in grasses is much 
reduced, consisting typically of 

F a single pistil bearing two feath- 
ery stigmas. and three stamens. 
At the base of the pistil there 
are two small scales (lodicules), 
which are thought to represent 

F I G .  3.--LEFT. SPIKELET O F  P A N [ -  the perianth, ,it flowering tirne 
C U M  S H O W I N G  T H E  VARIOUS PARTS: 

G L U M E :  ( B )  SECOND (anthesis) the lodicules become 
G L U M E :  (CI LOWER FLORET. WHICH much swollen. and this causes the 
IS STERILE OR STAMI NATE AND OF lemma and palea to separate, ex- 
T H E  SAME TEXTURE AS T H E  G L U M E S :  the stamens and stigmas , " 
( ' )  OR (fig. 4) .  In  the floaers of Some 
W H I C H  IS I N D U R A T E D  AND OFTEN 
sHINy  FLORET bamboos there are three lodicules, 
SEEN FROM T H E  PALEA SIDE.  ( E )  six stamens and three st~gmas. 
LEMMA; (F) PALEA Such flowers are considered to re- 

semble most closely the ancestral type. In  the flowers of some 
other grasses (e.g., Oryza and Ehrlzarta) six stamens also are found 
occasionally, and three lodicules rarely occur in flowers of genera 
other than bamboos (e.g., Stipa). Infrequently in the flowers of 
of some bamboos and in those of Pariana and Luziola (which are 
unisexual), more than six stamens occur; up to roo have been 
counted. 

When the typical flower of Gramineae is compared with that 
of the general monocotyledono'us type, as represented by Liliaceae, 
it is found to differ in the following ways: ( I )  the outer perianth 
whorl (sepals) is missing entirely; ( 2 )  the inner whorl (petals) 
has one member missing, the remaining two being represented by 
lodicules; (3)  the inner whorl of stamens is lacking; (4 )  one 
stigma is no longer present, and only one carpel of the ovary is 
functional. As indicated above, however, each of the usually miss- 
ing organs can be found normally, or as an occasional develop- 
ment, in some genera. 

The flowers of grasses are so reduced and exhibit such uniform- 
ity in their structure that they are of minor importance in classifi- 
cation. The spikelets, on the other hand. show great variability, 
and their modifications and arrangements are very useful in identi- 
fication and in suggesting relationships. Glumes are almost univer- 
sally present, although occasionally one (e.g., Lolium, Paspalurn) 
or even both (e.g., Leersia, Reimarachloa) may be wanting. Usu- 
ally they are similar in shape and texture. but the first is often 
smaller and with fewer nerves. Sometimes the midnerve is ex- 
tended as a bristle (awn), and the glumes may be reduced entirely 
to bristles as in some species of Elymus. Among members of the 
tribe Andropogoneae, the first 
glume is usually indurate, some- 
times strongly so, and may be 
sculptured (Hackelochloa'). In 
the more primitive grasses, lem- 
mas are similar to the glumes! but 
many modifications occur. In  
certain genera (Panicunz, PIzala- 
ris, Olyra) the lemma is hard and 
shining. while the glumes are of 
the usual membranous texture. 
In  most members of the Andro- 
pogoneae, on the other hand, the 
lemmas are very thin and may be 
hyaline. The firm lemmas of 
Stipa and Aristida have a sharp- 
pointed base (callus). which is 
formed where they break axvay 
obliquely from the rachilla. 
Awns are very common on lem- 
mas, and these may be straight 
or bent one or more times. !Then 
they are bent (geniculate) the 
basal segment is often more or F I G .  4.- FLOWER OF L O L I U M  PER-  

less twisted. In addition to the EN N E  AT T A C H E D  TO ITS P A L E A :  ( A )  

median arm. there may be L O D I C U L E  ( 8 1  O V A R Y ,  ( C )  S T I G M A :  
(D) F I L A M E N T  O F  T H E  S T A M E N .  ( E )  tional ones formed by the exten- ANTHER OF T H E  STAMEN 

sion of the lateral nerves (e g , 
Pappophorumi. The palea. Ghich is considered to be homolo- 
gous with the prophyllum, is tn-o-nerved and usually two-keeled, al- 
though the t ~ v o  nerves may be so close together that they appear 
as one (Cinna). The keels may be broadly winged (Disfichlis) and 
are sometimes ciliate (Eragrostis) . or bearded (Triplasis) . Occa- 
sionally the palea is much reduced or completely lacking. as in some 
species of Agrostis. Ordinarily the palea falls from the plant at- 
tached to its lemma. but in numerous species of Eragrostis it per- 
sists upon the rachilla after the lemma has fallen. 

The number of florets per spikelet varies from one {Agrostideae) 
to nearly 60 in some species of Erugrostis. In grasses which have 
their spikelets composed of several florets. these are usually simi- 
lar in size and shape. but those toward the summit may be some- 
what smaller. sterile or may lack paleas. Occasionally reduced 
or sterile florets occur at the base of the spikelet just above the 
glumes (Cniola). Sterile florets also occur below the fertile one 
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in some apparently one-flowered spikelets. Thus in the Phalarideae 
a pair of staminate or neuter florets subtend the single perfect 
one. Spikelets of the Paniceae and Andropogoneae also have one 
functional floret, and below this is a sterile one which may be 
reduced to the lemma. Spikelets may be strcngly flattened either 
from the side or from the back, or plump and even circular in 
cross section. In  outline, too. they exhibit a wide range of varia- 
tion, from those of Eragrostis or Distichlis, often narrow in pro- 
portion to their length and with 
the margins nearly parallel, to 
those of Paspalunt, which are 
sometimes almost circular. An- 
other important characteristic of 
spikelets is the manner in which 
they break apart. thus freeing the 
seed from the parent plant. In  
some cases ! e . g . ,  Panicz~m) the 

EMBRYO H l L U M  EMBRYO 
spikelet falls as a unit, in certain FIG.  5.- CARYOPSIS OF D I G I T A R I A  

other such as the Fes- S A N G U I N A L I S  I N  FRONT A N D  BACK 
tuceae. the rachilla breaks up V IEWS .  A N D  r N  L O N G I T U D I N A L  SEC- 

above the glumes and between T I O N  

the florets. each of the latter fall- 
ing separately and with an internode of the rachilla attached. 

True involucres. consisting of subtending bracts, are rare in 
the Gramineae, although involucrelike structures do occur. being 
formed in various ways. In  Setaria, Pennisetz~m, etc.. the one or 
more whorls of simple or feathery bristles which occur below the 
spikelet represent abortive branches of the inflorescence. In Cen- 
clzrzls these become fused and more or less indurated. forming a 
sort of bur which encloses the spikelets. In  Job's-tears (Coix) 
the hard and shining beadlike structure is a much-modified bract 
or leaf sheath. 

FLOWERING, GERMINATION AND DISPERSAL 

Flowering.-Most grasses are chasmogamous-i.e., their flo- 
rets open to expose the stamens and pistil-but some are cleistoga- 
mous, the pollination taking place within the closed spikelets. 
There are a few species (e.g., Amphicarpum and Chloris chlorides), 
moreover, which in addition to the usual inflorescence bear cleis- 
togamous spikelets on special underground stems, while still others 
(e.g., Dantlzonia) produce them within the lower sheaths. Cross- 
pollination is affected by ~vind, and the pollen is well adapted to 
this means of transport, being very light and with a perfectly 
smooth surface. hlost annual grasses are self-fertile, but many 
perennials and some annuals are self-sterile: being unable to set 
seed without cross-pollination, These latter species usually have 
large anthers which become fully exserted from the floret. The 
self-fertile annuals. in contrast, often have very small anthers, 
which may protrude from the open floret slightly, if a t  all. 

The process of flowering in a typical grass proceeds somewhat 
as follows: The first noticeable sign is that the inflorescence be- 
comes much more open, the 
branches spreading from the axis. 
This is accomplished by means of 
the s~velling of a pad of spongy SCUTELLUM 
tissue (pulvinus) located in the 
axil of each branch. When this 
has .occurred, and if conditions VASCULAR S TRAND 

are favourable, the lodicules be- 
come greatly swollen and exert COLEOPTILE 

sufficient pressure at  the base of 
the floret to force the lemma and P L U M U L E  

palea apart. The filaments of 
the stamens next elongate rap- EPIBLAST 

idly, pushing the anthers from the 
floret. where they hang in the air. P R I M A R Y  ROOT 

At the same time the feathery 
stigmas spread and project later- \ A I' I ROOT CAP 

ally. one on each side of the open -CL- COLEORHIZA 
floret. The anthers next split lon- 
gitudinally, releasing the pollen, FIG. B.-EMBRYO OF  B E C K M A N N ~ A  

which is scattered by the slightest S HOWING T H E  VARIOUS PARTS 

breeze. At the completion of flowering, the lodicules lose their 
turgidity, and the floret gradually closes. 

A few species of grasses are dioecious. the spikelets of an in- 
dividual plant bearing either stamens or pistils but not both. 
Others are monoecious. unisexual flowers occurring on the same 
plant. in which case entire spikelets may be either staminate or 
pistillate, or some of the florets within the same spikelet may bear 
only stamens while others have only pistils. A somewhat com- 
parable condition (polygamy), in which both perfect and unisex- 
ual flowers occur on one individual and often within the same 
spikelet. is also common among grasses, especially among mem- 
bers of the Paniceae and Andropogoneae. When unisexual flowers 
of both sexes. or unisexual flowers along with perfect ones, occur 
on the same plant, it is usual for these to bloom at  slightly dif- 
ferent times. thus promoting cross-pollination. Even M-hen the 
flowers are all perfect, often the stamens shed their pollen either 
before or after the stigmas are mature, and this also decreases 
the possibility of self-fertilization. 

F r u i t  a n d  Seed.-The fruit. which develops from the ovary of 
the pistil, is usually small: ovoid or rounded, and furrowed along 
one side. I t  is entirely occupied by the single seed, from which 
it is not to be distinguished, the thin pericarp of the fruit being 
completely united with the testa of the seed. This characteristic 
fruit is properly termed a caryopsis (fig. 5 ) .  although it is often 
referred to as a grain. This latter term, however, is less precise, 
since it is often applied to fruits of a quite different nature, such 
as those of buckwheat and seeds of some species of Amaranthus. 

Although the caryopsis is of almost universal occurrence among 
grasses, other types of fruits rarely occur. I n  Sporobolz~s, Eleusine 
and some other genera, the fruit is a utricle, the pericarp being 
quite free from the seed. Among the Bambuseae, the pericarp is 
sometimes hard: forming a nut. and in others it becomes thick and 
fleshy, forming a berry which is often as large as an apple. In  
Melocanna, one of the bamboos, the berry is edible, somewhat 
pear shaped and may attain a length of three or four inches. The 
small seed germinates within the fruit. the shoots often attaining 
a length of six inches or more before the fruit falls from the parent 
plant. 

Ordinarily the pericarp and testa are thin and the outline of 
the embryo is clearly visible. I t  occupies a position at  the base 
of the caryopsis on the side facing the lemma. Often the embryo 
is small, but in some cases (e.g., Echinochloa and Spartina) it is 
nearly as long as the seed. Opposite the embryo, on the other 
side. is a more or less evident dot or line (the hilum) which marks 
the point of attachment of the ovule to the ovary wall. The 
space inside the seed coat which is not occupied by the embryo 
is filled with endosperm. starchy material which. when the seed 
germinates, serves to nourish the developing plantlet. The outer- 
most layer of endosperm, the aleurone, consists of regular cells 
filled with small protein granules. The remainder is made up of 
large polygonal cells containing numerous starch grains in a ma- 
trix of protein. 

The structure of the embryo (fig. 6 )  and its position within the 
seed is unique and quite different from that in the Cyperaceae or 
other monocotyledons. On the side next to the endosperm is the 
single cotyledon or scutellum. This platelike organ bears, on the 
surface in contact with the endosperm, an epithelial layer contain- 
ing enzymes which aid in the digestion of the starchy tissue during 
germination. On the side opposite the scutellum, and inserted at  
about the same level, there may be a small organ (epiblast) which 
some authors have considered to be a reduced second cotyledon. 
In some grasses the epiblast is large and conspicuous. in others 
it is small, and in many it is altogether lacking. The primary 
root is enclosed in a sheath (coleorhiza). The epicotyl or plumule 
is also enclosed in a sheath (coleoptile), which typically has two 
vascular bundles, one on either side. Vascular tissue extends from 
the root into the shoot with a side branch to the scutellum. Neither 
the coleorhiza nor the epiblast develops vascular tissue. Although 
there has been a certain amount of disagreement with respect to 
the homologies of the parts of the grass embryo, it has come to 
be generally agreed that the scutellum is the cotyledon and that 
the coleoptile represents the first leaf of the plant. 
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Germination.-When a seed germinates, the coleorhiza ex- 

pands, lengthens and ruptures the pericarp. The coleoptile, with 
its enclosed epicotyl, next appears. Soon afterward the primary 
root breaks through the coleorhiza, as do also secondary roots in 
those cases in which they are formed in the embryo. Filaments 
closely resembling root hairs often develop on the coleorhiza, and 
these probably serve as absorbing organs. At the same time that 
these external changes are taking place, the scutellum is elongat- 
ing and pushing deeper into the endosperm, which is being digested 
slowly to feed the developing plantlet. In the meantime the co- 
leoptile is pushing vertically upward through the soil. Finally the 
first leaf appears, emerging through the tip of the coleoptile. The 
primary root persists for only a short time, the function of ab- 
sorption being assumed by adventitious roots which arise from 
the nodes at  the base of the primary shoot. 

Dispersal a n d  Migration.- In grasses the seed rarely falls 
free, and among wild species even the grain seldom separates from 
the parent plant devoid of its lemma and palea. Often whole 
spikelets serve as propagules, and these may have parts of the 
inflorescence attached to them. In  some cases short spikes fall 
from the parent plant; in others the axis of the inflorescence 
breaks up at  the joints, each spikelet falling attached to an inter- 
node of the rachis. In  grasses with several-flowered spikelets, the 
rachilla usually breaks apart between the florets, each of these 
falling with a short rachilla joint attached. The persistent lemma 
and palea. and other parts when present, serve to decrease the 
specific gravity, and the grain is thus more readily c?rried by the 
wind. Lemmas and paleas may also afford a certain amount of 
protection in that they prevent excessive desiccation or too rapid 
wetting of the embryo. Among cultivated cereals there has been 
a conscious selection for those in which the grains fall free from 
their enve!oping scales, as this greatly facilitates their harvest. 
In some cases. however, the combination of easily separating 
caryopses and high yield has not been achieved, and such grains 
as oats and barley, when harvested, are tightly enclosed between 
their lemmas and paleas. 

The awn, which frequently occurs on the lemma, is often a very 
efficient agent in the dispersal of fruits. I t  may catch in the 
fur of animals or in the plumage of birds, or. when long and 
feathery (species of Stipa) may act as a sort of parachute. The 
awn, moreover, may serve to bury the fruit in the soil, thus hasten- 
ing germination and the establishment of a new plant. The florets 
of Stipa and species of Avena, and the spikelets of Heteropogon 
and others, often have a sharp callus which easily penetrates the 
soil and also short stiff hairs which oppose its withdrawal. The 
bent and twisted awn, which is hygroscopic, serves as a driving 
organ. twisting and untwisting with changes in humidity. When 
the upper part of such an awn is caught in the ground or in vege- 
tation, the repeated t ~ i s t i n g  causes the fruit to be driven deeper 
and deeper into the soil. Grass fruits of this type sometimes 
cause injury to sheep when they catch in the ~ o o l  and burrow 
through the skin. A very efficient means of seed dispersal is seen 
in those grasses in uhich the large open panicles break off at ma- 
turity and are blown long distances by the wind, scattering their 
fruits as they go. 

Examples of such tumbleueeds are Eragrostis spectabilis and 
Panicum capillare. 

Vivipary, or the germination of seeds within the fruit upon the 
parent plant, was mentioned above as occurring in Melocanna. 
The condition has also been observed in some other bamboos and 
is occasionally seen in other grasses. The conversion of the spike- 
let, above the glumes, into a leafy shoot (proliferation) is often 
confused with vivipary. Proliferated spikelets are occasionally 
found among many genera of grasses, and these are often the re- 
sult of particular environmental conditions. In some grasses, 
however, this peculiarity is genetically determined; there are races 
known in which it occurs regardless of the conditions of the en- 
vironment. 

At one time it was believed that proliferated spikelets were 
of considerable importance in reproduction. but it has been 
found that under natural conditions these seldom grow into new 
plants. 

CLASSIFICATION 
There are about 500 genera and perhaps 5,000 species of grasses 

known, and each year more are discovered and described. Al- 
though it is relatively easy to recognize members of the family, 
their great complexity, as well as the extreme reduction and uni- 
formity of the flowers, renders classification very difficult. Since 
the flowers themselves offer few clues as to relationships,-reliance 
must be placed upon other characters; hence the classification of 
grasses has been built up largely from a study of vegetative struc- 
tures. Thus glumes, lemmas and paleas, while associated with 
flowers, are in reality all more or less modified leaves. The diffi- 
culty of classification is further increased by the realization that 
much parallel evolution has occurred, with the result that super- 
ficial similarity does not necessarily indicate close phyletic relation- 
ship. A classification system on which all botanists can agree has 
not been formulated. 

Grasses may be separated rather readily into two great groups 
or subfamilies. Robert Brown (1814) was apparently the first 
author to record the observation that in one group (Panicoideae) 
there is a tendency for aborted flowers to be borne a t  the base 
of the spikelet, while in the other (Festucoideae) aborted or rudi- 
mentary flowers occur above the fertile ones. I t  was pointed out 
later by George Bentham (1882) that in the Panicoideae the 
spikelet usually breaks away below the glumes, thus falling as a 
unit, while in the Festucoideae the spikelets disarticulate above 
the glumes and between the florets, these falling individually. 
Further, in the Panicoideae the spikelets are flattened from the 
back (dorsally). while in the Festucoideae the compression is from 
the sides (laterally), and the glumes and lemmas are often some- 
mhat keeled. Not only are these groups recognizable on morpho- 
logical grounds, but they have been found to differ also with 
respect to chromosome size and number, leaf epidermis and anat- 
omy, embryo and seedling and in some other characters. 

In his monograph on the Gramineae. E. Hackel (1887) further 
divided the family into 13 tribes. This system, often with some 
slight modifications, has been used widely through the world and 
is probably the best-known classification of the grasses. The 
principal change made in Hackel's system was to reverse the 
order of the tribes. The classification outlined below, a modified 
Hackel system. is essentially that used in A S. Hitchcock's Manz~a2 
o f  Grasses of the United States, the standard work on the family 
for America. The first nine tribes are treated as members of the 
subfamily Festucoideae, while the remaining four fall under the 
Panicoideae. 

T r i b e  I: Bambuseae.-This is a g r o u p t h e  bamboos-of usu- 
ally tall grasses -71th woody stems. The blades are often broad 
and articulated to the sheath, to which they are attached by a 
short petiole. The spikelets bear from two to several florets which 
are usually annless, and these are arranged in panicles. racemes, 
fascicles or compact heads. The tribe numbers about 60 genera, 
most of ahich are tropical; one genus. Arundznaria, is native to 
the United States. In those parts of the world where bamboos 
are abundant. they are of great economic importance. The woody 
culms are used in all kinds of construction. for vessels, and water 
pipes. and also furnish fibre from nhich an excellent quality of 
paper is manufactured. Bamboo shoots are an article of food in 
the orient, and the grains are also eaten, especially in time of 
famine. 

T r i b e  11: Festuceae.-In this tribe-the fescues-the spikelets 
are also tao-  to several-flonered and are borne in open. contracted 
or spikelike panicles, or sometimes in racemes. The glumes are 
usually shorter than the lowest floret. The lemmas are awnless 
or awned, the a n n  straight or flexuous and borne on the tip or 
from between the teeth of a minutely bifid apex. When mature. 
the spikelets disarticulate above the glumes and b e h e e n  the flo- 
rets As circumscribed here, the tribe includes about 1 2 j  genera, 
most of mhich are characteristic of temperate or cool regions 
hlany common meadow grasses belong in this tribe. such as blue- 
grass brome grass, fescue and orchard grass or cocksfoot. 

T r i b e  111: Hordeae.-Spikelets in members of the Hordeae- 
the barley tribe-are often similar to those of the Festuceae (some- 
times they are reduced to one flower), but the inflorescence is al- 
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ways a symmetrical spike, the spikelets borne on both sides of 
the rachis. which may be continuous or break apart a t  the joints 
when mature. Often the glumes are reduced to bristles or awns, 
or one may be lacking (Lolium). This tribe comprises only about 
2 5  genera, but although small it  is very important economically. 
Some of the most valuable cereals, wheat (Triticum), barley 
(Hordeurn) and rye (Secale) are members of the Hordeae. 

T r i b e  IV: Aveneae.-As in the preceding tiibes, the spike- 
lets in this group-the oat tribe-are also two- to several-flowered. 
They are borne in open or contracted panicles or occasionally in 
racemes. The glumes are longer than the lowest floret, and may 
be as long as the spikelet, more or less obscuring the florets within. 
The lemmas are usually awned from the back (dorsally), the awn 
commonly bent and twisted. The rachilla and callus of the florets 
are often hairy, and frequently the inflorescence has a shiny or 
silvery appearance. There are about 45 genera in this tribe, among 
them velvet grass (Holcus), tall oat grass (Arrhenatherum) and 
the cultivated oat (Aoena). 

T r i b e  V: Agrostideae.-This-the bent tribe-is somewhat 
unnatural. containing a number of unrelated genera. The charac- 
ters which these share in common and which delimit the tribe are 
one-flowered spikelets borne in open, contracted or spikelike pani- 
cles. The inflorescence is never a true spike or a one-sided raceme. 
The lemma may be awnless or awned. and the awn may be straight 
or bent and twisted, and borne either terminally or dorsally. The 
floret usually disarticulates above the glumes, falling free from 
them, but in some cases the spikelet falls as a unit. The Agros- 
tideae comprises about 65 genera, most of which are found in tem- 
perate and cool regions. Timothy (Phleum), bent grass (Agrostis), 
and marram grass (Ammoplzila) are members of this tribe. 

T r i b e  VI: Pha1arideae.-In this-the canary grass tribe-the 
spikelets have one perfect terminal floret; below this are two 
others which are staminate or neuter, sometimes reduced to small 
scales. The inflorescence'is an open or contracted panicle. As 
treated by Hackel and many subsequent authors. the tribe con- 
sists of six genera, among them sweet grass (Hierochloe) and 
canary grass (Phalaris). 

T r i b e  VII: Ch1orideae.-The form of the inflorescence is the 
most characteristic feature among members of the Chlorideae, 
the grama tribe. The spikelets may be one- or several-flowered, 
awned or awnless. sessile or pedicellate, but they are always borne 
in two r o w  on one side of a continuous rachis. These spikes or 
racemes may be solitary, digitate or arranged as branches of an 
elongated axis. In some cases only the lowest floret of the spike- 
let is fertile, the others being sterile and often much reduced or 
rudimentary. There are perhaps 40 genera in this tribe. most of 
them inhabiting warm regions. Included are such important forage 
grasses as buffalo grass (Buchloe), and the grama grass (Boute- 
lotta) of the southwestern United States and northern Mexico. 

T r i b e  VIII: Zoysieae.-As in the preceding tribe, the form of 
the inflorescence is of prime importance in delimiting this group, 
the tobosa grass tribe. The spikelets are usually one-flowered, 
sessile or subsessile in short spikes of two to five (single in Zoysia), 
each spike falling entire from the continuous rachis. All the spike- 
lets may be perfect, or perfect and staminate ones may occur 
together in the same inflorescence. Often three are found together, 
the central one being perfect while the two laterals are staminate. 
This tribe comprises about 17 genera of tropical distribution, 
particularly in dry regions and on seashores. Mesquite grass 
(Hilaria) is a member of the tribe, as is also Zoysia, the genus 
from which the tribal name is derived. 

T r i b e  IX: 0ryzeae.-In this-the rice tribe-the spikelets, 
which are borne in open panicles, are one-flowered and perfect or 
unisexual. The glumes are occasionally well developed, but usually 
they are small or may be completely lacking. The stamens are 
often six in number. As defined by Hackel, the tribe includes about 
16 genera. but some of these are of doubtful affinities. The best- 
known member, cultivated rice (Oryza sativa), is one of the most 
important food plants in the world. 

T r i b e  X: Me1inideae.-Members of this group have well- 
developed glumes and two-flowered spikelets. The upper floret 
is perfect, the lower being staminate or neuter and often repre- 

sented only by a lemma. There are seven or eight genera in this 
tribe, all occurring in tropical regions. Most are unimportant, but 
Thysanolaena, a native of Asia, is often a troublesome weed. 
Melinis, with a single species, found in both South America and 
Africa, is prized for forage and is sometimes cultivated. 

Tribe XI: Paniceae.-The spikelets in the Paniceae-the Pani- 
cum tribe-are distinctive, being dorsally compressed and two- 
flowered. although appearing one-flowered until examined carefully. 
The glumes are membranous in texture, the first often shorter than 
the second. Occasionally the first glume is completely lacking. 
The upper floret is perfect, the lemma and palea indurated or 
firmer than the glumes, often hard and shiny. The lower floret is 
staminate or neuter, sometimes reduced to the lemma, this of the 
same texture as the glumes. Awns occasionally occur on the 
glumes or on the lower lemma, but almost never on the fertile 
one, and when present on this latter organ, the awn is usually 
short. The Paniceae comprises 80 or more genera, most of them 
found in tropical and warm regions. Many are troublesome weeds, 
such as crab grass (Digitaria), foxtail (Setaria) and witch grass 
(Panicum capillare). A few are grown for the grains-e.g., millets 
(Panicum miliaceum and Setaria ita1ica)-and some are used for 
forage. 

Tr ibe  XII: Andropogoneae.-The spikelets of the Andropo- 
goneae-the sorghum tribe-are also two-flowered, with the upper 
floret perfect and the lower staminate or neuter. The glumes, 
however, are firmer than the lemmas, and the latter are commonly 
auned, the awn often well developed, bent and twisted. The 
spikelets usually occur in pairs on the inflorescence axis or its 
branches, the usual arrangement being that one of the pair is 
sessile and fertile, while the other is pedicellate and staminate or 
neuter. Rarely the upper spikelet is wanting. The axis usually 
disarticulates at  the joints, and the pair of spikelets fall attached 
to a short internode. This tribe comprises 50 or more genera, 
most of which are tropical. Some are important forage grasses, 
and the group also includes sugar cane (Saccharz~m). Sorghum and 
oil grasses (Cymbopogon), this latter group furnishing citronella 
oil. an important source of perfume. 

Tr ibe  XIII: Maydeae.-In this tribe (also called Tripsaceae)- 
the Indian corn tribe-the plants are monoecious, the spikelets 
being unisexual. The staminate spikelets are borne in pairs, or 
occasionally in threes. The pistillate spikelets are more or less em- 
bedded in a thickened axis or enclosed within a thickened sheath. 
The glumes and lemmas are awnless. This small tribe of seven 
genera is closely allied to the Andropogoneae, the chief distinction 
being that in the Maydeae the staminate and pistillate spikelets 
are borne in different inflorescences or in different parts of the 
same inflorescence. Maize (Zea mays) is a member of this tribe, 
as is also Job's-tears (Coix lachryma-jobi). 

Other  Classifications.-The classification outlined above, al- 
though quite unnatural in many respects, is perhaps the most 
satisfactory available. Other systems have been suggested, the 
most notable, perhaps, being that of C. Hubbard (1934)) in which 
2 7  tribes were recognized. many of which previously had been 
designated as subtribes. In several respects this system is more 
natural than Hackel's, although it  is someuhat less satisfactory for 
the nonspecialist because of the large number of tribes, often based 
on minor characters. 

R. Pilger presented in 1954 an even more detailed system, in 
which he recognized 9 subfamilies and 3 j tribes. Although he indi- 
cated that it was based on the latest information from all disci- 
plines, his system is far from natural in many respects and, because 
of the large number of subfamilies and tribes, is unwieldy and 
difficult to use. 

Even though a natural classification for the Gramineae accept- 
able to all botanists has not been worked qut. data bearing on the 
subject are accumulating as the result of researches along various 
lines. Perhaps the most useful information has come from the 
study of the epidermis of the leaf and its anatomy, the structure 
of the embryo, and chromosome size and number, although root- 
hair development, starch-grain structure and other studies also 
prove helpful in some cases. Using the newer techniques, the 
subfamily Panicoideae, as classically treated, proves to be quite 



natural, but this is not true of the other subfamily. The tribes 
Chlorideae and Zoysieae, for example, are misplaced in the 
Festucoideae, even though this is not evident from a study of the 
gross external features alone. These are the only complete tribes 
for which a shiit to the other subfamily is indicated. Among 
several of the other tribes, however, there are genera which prove 
to be unrelated to the majority with which they have been as- 
sociated. This is especially true with respect to the tribes 
Festuceae and Agrostideae, in which numerous genera have been 
found to have panicoid affinities, even though most of the genera 
are festucoid. 

See also articles on the various tribes and genera of grasses, as 
BAMBOO ; BARLEY; FESCCE; MILLET ; RICE; WHEAT; etc.; and 
GRASSLASD. 
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GRASSHOPPER, a name applied to insects of the families 
Tettigoniidae and Acrididae (see ORTHOPTERA). They are strong 
leapers with enlarged hind femora; the males are often loud stridu- 
lators, while the females are mostly silent. The Acrididae or short- 

COURTESY O F  T H E  S M I T H S O N I A N  I N S T I T U T I O N  

F I G .  I.- A M A L E  S H O R T - H O R N E D  G R A S S H O P P E R  (CHLOEALTIS)  SHOW- 
I N G  T H E  STRIDULATORY A P P A R A T U S  ( A F T E R  A L L A R D ) .  SOMEWHAT E N -  
LARGED 

horned grasshoppers have short, rather stout antennae, three- 
jointed tarsi and a short four-valved ovipositor. They stridulate 
by-scraping a toothed ridge on the hind femur against sharp-edged 
veins on the closed tegmen. Some make buzzing or crackling 
noises in flight. Auditory organs are present on the base of the 
abdomen Eggs are usually laid in soil in masses of 30 to IOO or 
more, enclosed in a capsule of hardened secretion. Acrididae in- 
clude most of the common grasshoppers, and also the locusts. The 
name locust is often used for any member of the family, but 
refers properly to the destructive swarming and migratory species 
(see L o c r r s ~ ) .  The Tettigoniidae (katydids rq.v.1 or long-horned 

grasshoppers), formerly termed Locusti- 
dae, have long threadlike antennae four- 
jointed tarsi and a prominent ovipositor. 

C O U R T E S Y  O F  T H E  S V I T H S O N I A N  
They stridulate by rasping a filelike vein 

I N S T I T U T l o N  on the base of the left fore wing across a 
F IG  P -A F E M A L E  L O N G .  scraper vein on the right wing, causing 
H O R N E D  G R A S S H O P P E R  taut drum areas on these teemina to vi- " 
O R  ( N E O C O N O  brate. Auditory organs are present on the 
C E P H A L U S '  T H E  fore tibiae. Mostly herbivorous like Acri- 
LONG OVIPOSITOR S O M E -  
W H A T  R E D U C E D  didae, many Tettigoniidae are omnivorous 

or partly carnivorous. Eggs are laid singly 
in soil. or in rows in plant stems or on leaves. Many terrestrial 
species are wingless or short-winged; the winged forms mainly 
frequent bushes or  trees. 

The  green Phaneropterinae of North America and the large 
green Phasgonura viridissima of southern England are noteworthy 
stridulators. (T. H. HL.) 

GRASSI, GIOVANNI BATTISTA ( 1 8  j4-192 j) , Italian 
zoologist who investigated the life cycle of protozoa, intestinal 
worms and insects: was born on March 2 7 ,  1854, at  Rovellasca, 
and died in Rome on May 4. 192 j. H e  graduated in medicine a t  
the University of Pavia. and after studying zoology a t  the uni- 
versities of Heidelberg and 'lviirzburg. was appointed professor of 
zoology a t  the University of Catania in 1883, and of comparative 
anatomy at  the University of Rome in 1895. Grassi's researches 
concerned the life history of eels, the Chaetognatha, the social life 
of the termites; the sporozoan malarial parasite of the mosquito 
and the transmission of malaria in man. 

GRASSLAND may be considered as any area devoted to the  
production of forage grasses, legumes, or combinations o i  grasses 
and legumes with other herbage plants, used for grazing, hay. grass 
silage or green feeding. Green feeding, soiling, zero pasture, green 
chop and other terms are used to describe the  process of har- 
vesting and feeding green pasture crops mechanically, instead of 
grazing directly by livestock. 

Grassland agriculture is as old a s  the domestication of animals, 
which n-as achieved about ~o.ooo B.C. Dairying in Europe based 
upon feed from grassland was under way by 4000 B.C. I n  some 
areas dairying has changed little since its beginning between 4000 
B.C. and 2000 B.c., nor has the culture of grassland ~vhich supplies 
the feed for livestock, including the improvement of the forage 
plants themselves. 

This article deals with the role of grassland in agriculture, the 
various kinds of grassland and their improvement and uses and 
the improvement of forage grasses and legumes. For  specific in- 
formation about the occurrence and agricultural uses of grassland, 
the reader is reierred to the articles on individual countries, e.g., 
A q ~ ~ ~ ~ ~ ~ ~ ~ ;  AUSTRALIA, and especially to the sections of those 
articles dealing with physical geography and agriculture. Botanical 
characteristics are discussed in the article GRASSES and there are 
separate articles appearing under the common names of the more 
important species of grasses and legumes. See also AGRICUL- 
TCRE ; RANGE ( I N  .AGRICULTURE). 

Following are the main divisions of this article: 

I. Importance of Grassland 
11. Kinds of Grassland 

I .  Sown or Seeded Grassland 
2 .  Natural Grassland 

111. Grassland Improvement 
IV.  Utilization of Grassland 

I. Pasturage 
2. Hay 
3. Silage 
4. Green Feeding 

V. Breeding and Improvement of Forage Grasses and Legumes 

I. IMPORTANCE OF GRASSLAND 

Grassland produces the world's most extensively gronn crop. 
I t s  acreage exceeds the combined acreage of wheat, corn (maize),  
cotton, oats, barley. rye. soybeans. sugar beets, rice, flax, peanuts, 
potatoes and tobacco. I n  terms of the livestock feed supply. grass- 
land furnishes over half of the total in many countries and as much 
as 8 jY0 to 90% of the total in others. 

Grassland and the grass crop dominate the nonforested agricul- 
tural land area of every continent. Over 200 major grass and 
legume species and thousands of species of limited distribution 
adapted to various soil and climatic conditions are  grown on the 
~ ~ ' o r l d ' s  grassland. One or several of the many kinds of grasses 
and legumes grow in each of the numerous grassland habitats from 
the tropics to  the permafrost of the arctic region, and from regions 
o i  high rainfall (o\,er IOO in. a year) to semiarid regions that r.e- 
ceive less than 10 in, of precipitation a year. T h e  annual produc- 
tion of grassland varies from a few pounds to several tons to the 
acre. depending upon the climate, soil productivity and manage- 
ment of the crop. Land that will grow any crop can be made into 
grassland, but much grassland is not suitable for the  economic pro- 
duction of any other crop. 

Livestock feed for domesticated animals is the major  contribu- 
tion of grassland. but not its only one. I n  certain situations the 
soil and water conserving attributes may b e  more important than 



GRASSLAND 
the feed produced, since a grass or grass-legume cover retards 
water runoff, increases the rate of infiltration into the soil and re- 
duces or prevents soil erosion by wind or water. As a rotation 
crop, well-managed grassland restores productivity that is lost by 
growing cultivated crops (see ROTATION OF CROPS). 

Grassland also supplies the major portion of the feed for many 
kinds of game animals and especially big game. More specialized 
uses of grassland are to maintain highway shoulders, separation 
strips and embankments; to provide a suitable surface of pleasing 
appearance for recreational areas, such as golf courses, playing 
fields, parks and lawns; and to provide protective cover on road- 
ways of limited use, firelanes, waterways, airstrips, around build- 
ings and on other normally turfed areas. 

11. KINDS OF GRASSLAND 
1. S o w n  o r  Seeded Grassland.-This is the largest and by far 

the most productive supplier of nutritious forage; it includes tame 
pasture, tame hay, ley. meadow, rotation hay or pasture, temporary 
pasture and annual forage crops. Generally these are found in 
areas of moderate to heavy rainfall on land once occupied by nat- 
ural forest. Soils in these areas are well supplied with moisture 
during much of the year, with some leaching occurring due to the 
percolation of excess water. They are the grasslands that support 
the intensive, highly developed livestock industry in New Zealand, 
western Europe, the Cnited Kingdom, humid regions of Sorth 
America and other parts of the world. Smaller acreages of sown 
grassland have been established on submerged areas reclaimed 
from the sea, and on irrigated deserts. During most of the growing 
season, and when properly managed, herbage from these grasslands 
constitutes an adequate diet for sheep and cattle. Dairy cattle 
produce nearly as much milk when their entire ration comes from 
\veil-managed pastures as they produce with any other feed or 
combination of feeds. Beef cattle make optimum growth and may 
be fattened satisfactorily on forage alone. Sheep seldom receive 
anything but feed from grassland whether kept on somn or natural 
grassland Horses that have access to ample amounts of good 
quality hay or pasturage may receive no other feed except during 
periods of heavy work. Swine and poultry obtain less, but often 
an important fraction, of their rations from grassland (see also 
FEEDS, ANIMAL). 

Annual yields, on a dry forage basis, of 1 2 , 0 0 0  lb. to the acre are 
not uncommon from sown pastures or meadows. This amount of 
high-quality forage is sufficient to meet the feed requirement of 
one high-producing dairy cow for one year. Occasionally, acre 
yields of 20.000 lb. or more have been obtained with alfalfa ( M e d i -  
cago sativa). Tropical and subtropical grasses have given yields 
of dry matter in excess of 40,000 lb. to the acre. These high yields 
more closely approach the maximum potentials than the average 
yields of somn meadows and pastures, but can be realized over sub- 
stantial areas with good management. 

While the term sown implies the establishment of grassland by 
planting seed, which is usually the case, it is used here to include 
grassland established by planting stolons or budded shoots or other 
plant parts that root to produce new plants. 

Sown grassland may be used as a temporary crop grown in ro- 
tation with other cultivated crops or it  may be nearly permanent. 
Within these extremes will be found pastures and hay fields rang- 
ing from a few months to several years of age. The permanence 
and productivity of sou7n grassland depend upon intended use as 
well as good management, soil and climatic factors. These, in 
turn, usually determine the life span of a permanent pasture. The 
improvement of forage plants through selection and breeding, and 
improved establishment methods, have encouraged short-term 
stands (two to four years) of forage grass or legume, interspersed 
n i t h  small grain and other cultivated crops. On productive crop- 
land or irrigated land, the grass crop may be gronn only one year 
out of ten or more (see ROTATION OF CROP; J 

Hilly land too steep to plow without seriuus danger of erosion 
is seldom cropped and should remain in grass most of the time. 
if farmed at  all. Such areas may be seeded, limed and fertilized 
with aircraft adapted for such uses. Thus treated, and properly 
grazed, hill land not suitable for the production of other crops be- 

comes an efficient producer of livestock feed. 
Species of the following grasses and legumes are those often 

used to establish sown grasslands: 

Bermuda grass (Cynodon)  
Bluegrasses ( F o a )  
Bluestems (Andropogon) 
Brome grasses (annual and 

perennial) ( B r o m u s )  
Buffalo grass (Buchloe)  
Canary grasses (Phalaris) 
Carpet grass (Axonopus)  
Cocksfoot, orchard grass 

(Dactylis) 
Dallis, Bahia, etc. (Paspalurn) 
Dropseeds (Sporobolus) 
Fescue grasses (Festuca) 
Grama grasses (Bouteloua) 
Kikupu, napier grass, etc. 

(Pennisetum) 
Love grasses (Eragrostis) 

Grasses 
Meadow foxtail (Alopecurus) 
Millets and bristle grasses 

(Setaria) 
Molasses grass (Melinis) 
Needle grass (S t ipa)  
Oat grasses (Anhenatherunz)  
Pangola grass (Digitaria) 
Para grass, guinea, switch grass, 

etc. (Panicurn) 
Redtop (Agrostis) 
Rhodes grass (Chloris) 
Rye grass (Lo l ium)  
Smilo and rice grass (Oryzopsis) 
Sudan, Johnson, etc. (Sorghum)  
Timothy (Ph leum)  
Veldt grass (Ehrharta)  
Wheat grasses (Agropyron) 
Wild rye (E lyn tus )  

Bird'sfoot trefoil ( L o t u s )  
Bur clover, alfalfa, etc. 

(Medicago) 
Chick-pea (Cicer) 
Clover (Tr i fo l ium)  
Crotalaria (Crotalaria) 
Fenugreek (Trigonella) 
Hyacinth bean (Dolichos) 
Kaimi and Spanish clover 

(Desnzodiunz) 

Legumes 
Koa haole (Leucmna) 
Kudzu (Pzteraria) 
Lespedeza (Lespedeza) 
Lupines (Lup inus )  
Milk vetch (Astragalus) 
Pigeon pea (Cajanus)  
Sainfoin (Onobrychis) 
Soybean (Glycine)  
Sweet clover (Melilotus) 
Vetch (b7icia) 

2. N a t u r a l  Grassland.-This group embraces a wide array of 
types ranging from desert grass-shrub combinations to the tall 
grass prairie. Unlike the sown grasslands that occupy areas 
cleared of forest vegetation, natural grasslands are themselves the 
end product of natural forces that favoured grass and other plant 
growth more than that of trees. When undisturbed by man's activ- 
ities or by fire, natural grasslands are not easily invaded by trees 
or other scrub growth, but when subjected to overgrazing or plow- 
ing for crop production, brush or scrub may invade rapidly. The 
scattered tree growth that is found in typical savanna grassland 
thickens if the surrounding grass is damaged by overgrazing or 
fire. 

Natural grasslands generally occupy those areas between the 
climatic extremes of humid woodlands and dry desert shrub. The 
transition belts, therefore, between typical grass prairie and either 
of these extremes contain more or less tree growth on the one hand, 
or desert shrub on the other. Soil moisture, rather than total rain- 
fall. usually determines the extent of natural grassland. If the 
upper layers of soil are moist during part of the year, but the 
deeper layers remain dry. tree growth cannot compete with grass. 
The savannas of the tropics annually receive substantial total rain- 
fall, but a prolonged dry period each year, combined with high 
temperatures and evaporation, prevents the development of for- 
ests. 

Temperature or soil moisture may limit the effective growing 
season in natural grasslands to a few weeks of the year. Thus, 
tender grass feed of high nutritive quality is available for relatively 
short periods compared with the season of lush growth in sown 
grasslands. However, the absence of a long season of green forage 
growth is supplemented by naturally cured, leafy forage of accept- 
able feed value for several weeks after growth has stopped, par- 
ticularly in arid regions. Generally, those species found in arid 
regions tend to exceed those of the wet tropics in feed value after 
maturity. Associated browse plants, including some species of 
sagebrush, also reinforce the feed supply of natural grasslands in 
semiarid regions. especially between growing seasons. In  addition 
to carbohydrate and protein, some of them supply exceptionally 
high quantities of vitamin A. The productivity of natural grass- 
land varies widely but averages much less than that of sown grass- 
land. Forage production may range from a few pounds to several 
hundred pound5 to the acre. 

Some of the more important grasses found in natural grasslands 
include one or more species of the following: 
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Big bluegrass, etc. (Poa)  Muhly grasses (Muhlenbergia) 
Bluestems (Andropogon) Needle grass (St ipa)  
Bristle grass, etc. (Setaria) Oil grass (Cynzbopogon) 
Brome grasses (Brolnus)  Panic grass, switch grass, etc. 
Buffalo grass (Buchloe)  (Panicu+n) 
Cogon grass (Inzpcrata) Reed grass (Calanzagrostis) 
Cord grasses (Spart ina)  Sand paspalum (Paspalurn) 
Danthonia, etc. (Danthonia)  Sickle grass (Ctenium) 
Dropseed (Sporobolus) Three-awn grasses (dristida) 
Grama grasses (Bouteloua) Tobosa, etc.' (Hilaria) 
Jaragua grass, etc. (Hyparrhenia) Wheat grass (Agropyron) 
Kangaroo grass (Thenzeda) Wild rye grass (Elynzus) 
Love grasses (Eragrostis) 

111. GRASSLAND IMPROVEMENT 

Previous to about 1930 little research attention had been given 
to the improvement of grasslands, compared ~ ~ i t h  the work on such 
crops as wheat, cotton, rice, maize and many others. Thus, the 
grass crop, too often, has been less profitable than it should have 
been. Moreover, a profitable return from the grass crop (since 
three-fourths or more of it is harvested by grazing) is as depend- 
ent upon proper utilization by livestock as it is upon the successful 
growing of the crop. Wise animal husbandry, therefore, is an 
essential ingredient of successful and profitable grassland agricul- 
ture. 

Grassland improvement research must take into account the end 
use of the crop. Higher feed value, better seasonal distribution 
of production or greater palatability are often more important ob- 
jectives than higher forage yields, per se, since the final measure 
of profit from grassland is milk. beef. mutton or other products 
from forage-consuming animals. Increased use of applied fer- 
tilizers, especially nitrogen, phosphorus, calcium, magnesium, po- 
tassium and sometimes molybdenum, cobalt and other trace 
elements. has improved both yield and quality of humid area grass- 
lands. Conservation and the return of animal manures are essen- 
tial unless heavy applications of chemical fertilizers are made. 
With few exceptions, larger applications of fertilizer nutrients on 
sown grasslands have been profitable. Forage yields in humid 
areas are often doubled or tripled by good soil fertility practices 
alone. 

Reseeding is sometimes essential to obtain the maximum output 
from grassland. Katural grassland that has deteriorated from mis- 
use may require reseeding after the destruction of brush and weeds. 
Sown grassland may require occasional cultivation or plowing and 
reseeding to re-establish a good legume-grass balance for maximum 
production of nutritious forage. Also, as superior varieties of for- 
age grasses and legumes are developed by plant breeders, reseeding 
is required to utilize them promptly. Occasionally, top seeding 
without any land preparation is possible, but successful establish- 
ment of grassland by this method is the exception rather than the 
rule. Immed~ate seeding in the ash following burns is, perhaps. the 
most noteworthy exception. 

Improvement by proper grazing management is difficult to 
achieve. Yet this is the principal method of economically main- 
taining and improving the natural grassland of subhumid and semi- 
arid regions around the world. The vegetative cover is usually 
sparse, yet surface protection is essential to increase water intake 
and to reduce erosion by wind and water. To provide adequate 
cover mith living or dead vegetation, as much as 50% of the grass 
growth should remain on the land. Continuous overgrazing re- 
duces the vigour of the grass. invites encroachment of weeds and 
brush and brings on general deterioration. These grassland areas 
are often too extensive in size and too low in yield to justify large- 
scale, costly renovation treatments that may be profitable in humid 
grasslands. Improvement may be accomplished by ( I )  reseeding 
selected sites of higher yield potential; ( 2 )  by construction of 
water-spreading systems that divert runoff and aid in the more 
uniform infiltration of water; and (3) adjusted grazing practices 
that allow natural reseeding and the accumulation of desirable 
vegetative cover. On areas of more abundant moisture, fertiliza- 
tion may be profitable when coupled with grazing management sys- 
tems designed to relieve the pressure on overgrazed areas. With 
all these improvement measures, however, success is dependent 
upon proper grazing management. 

IV. UTILIZATION O F  GRASSLAND 
Pasturage, hay and grass silage are derived from grassland, in 

that order of importance. Because the grazing animal is the most 
economical harvester yet developed for most grassland conditions, 
three-fourths or more of the world's grass crop is grazed off. How- 
ever, grazing is not always available throughout the year, or the 
feed value of the crop available for grazing during part of the 
year is so low that other high-quality forage is essential. Such 
forage is provided by hay or grass silage that is harvested when 
the grass or grass-legume combination is a t  a nutritious stage of 
growth. 

1. Pasturage.-At the same time. good-management practices 
and forage crop sequences that provide high-quality pasture during 
most of the groxving season can minimize the need for other feeds. 
The value of legumes in grassland agriculture is best realized in 
this connection. As a supplier of nitrogen to the associated grass, 
as well as to itself, the nitrogen-fixing legume helps maintain a sat- 
isfactory protein level in the legume-grass mixture during much 
of the growing season. In  addition, for reasons not yet fully un- 
derstood, the animal performance on grass-legume pastures is often 
superior to that on grass alone, even on grass nitrogen-fertilized to 
maintain the same protein level. Although the higher content of 
phosphorus and calcium in legumes is sometimes beneficial, prop- 
erly fertilized grass supplies most animal requirements for these 
minerals. The high-digestible energy content of lush-growing 
clover or gromth-regulating substances found in some legumes may 
partially explain this phenomenon. 

To  provide such pasturage, no other group of legumes has been 
utilized as extensively as several species of Trifoliunt. Grass- 
legume combinations that include these species comprise some of 
the best grazing lands in the world. Rye grass and white clover, 
Ladino clover and orchard grass (cocksfoot) and crimson clover 
and rye grass are examples. \$'here adapted. these pasture combi- 
nations produce large yields of top-quality forage that satisfies the 
needs of high-producing grazing animals. At the same time. these 
grass-legume associations thrive under properly managed continu- 
ous or rotational grazing systems (see also LEGUMINOSAE). 

To supplement permanent pastures, temporary grazing, including 
feeding on root crops, is provided. Crops for temporary grazing 
are planned to be at  their peaks of production during periods of low 
production from the permanent pasture. Such annuals as Sudan 
grass, pearl millet and lupine may be planted especially for this 
purpose. Winter grazing may be provided by reseeding crimson 
clover in a sequence of Bermuda grass and crimson clover. The 
same field produces Bermuda grass abundantly throughout the 
]%arm and hot periods of the year after the crimson clover has ma- 
tured and died. Winter grains also are used for grazing, either for 
brief periods in advance of heading to permit the harvest of a grain 
crop later, or for grazing off completely. 

On natural grasslands in many areas, plant growth is permitted 
to cure "on the stump" for grazing during periods when there is 
no growth. Often such feed is supplemented with a protein con- 
centrate, such as cottonseed cake or soybean oil meal. Consider- 
able grazing may be obtained also from adjacent grain stubble or 
recently planted minter grains if the natural grassland borders 
cropped areas. Over vast areas, however, the green and cured for- 
age alone, which may or may not include bro~\se  plants, comprise 
the feed supply. When concentrates or high-quality preserved 
forage (hay or silage) are not available to balance low-grade rough- 
ages, the grazing animals lose weight, may fail to produce offspring 
or even die of starvation. Nevertheless, many flocks and herds 
go through this seasonal cycle and make phenomenal gains when 
the season of good pasturage returns. 

2. Hay.-The making of hay is the most general means of pre- 
serving high-quality forage for later use. The same grasses and 
legumes grown for pasture may also be used for hay, although 
certain legumes, particularly alfalfa (lucerne), and a number of 
grasses, are better suited for hay production than for pasturing. 
The protein content and digestibility of forage grasses and legunies 
decrease as the growing plants advance in maturity. Total yield 
continues to increase as protein content declines. Since there is 
a correlation between protein content and digestibility, the crop 
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should be cut for hay well in advance of maturity to produce feed 
of highest quality. The protein content a t  this time may be 20% 

or higher To  obtain maximum hay yields from a meadoxi? on 
a sustained basis. including the maximum protein, the crop must 
be permitted to advance in maturity beyond the point of optimum 
feed quality. The most satisfactory compromise is to cut the 
crop for hay during the early bloom stage nhile the protein con- 
tent (dry basis) is 14% to 18%. (Young legume growth may 
contain over 30% protein and mature grass less than 4% on a dry 
basis.) 

For good hay, the crop must be cut a t  the proper stage of ma- 
turity, handled so as to retain the leaves, and cured to prevent 
spoilage or discoloration. Under field conditions, during periods 
of rainy meather, losses may exceed 50%. To avoid such losses, 
hay may be mow cured in the barn with forced air either heated or 
not heated. The cost of special machinery and equipment for this 
purpose has limited this procedure. Or, the hay may be placed 
in small piles or stacks in the field until it is dry enough for storage 
in large stacks or in the barn. Properly cured hay with 2 0 %  or 
less moisture may be stored for months without danger of spoilage 
(see  CROP DRYING A K D  PROCESSING). 

3. Silage.-Where weather conditions preclude the possibility 
of making high-quality hay. making silage has become important as 
a forage preser\-ation measure. Compared ni th corn silage, grass 
silage is low in total energy. but in other respects it is equal to 
or better than corn silage.  hen properly made. Grass-legume 
combinations can be made into good silage easier than protein- 
rich legumes alone. The green material should be chopped fine 
enough to assure good packing and the exclusion of air from the 
mass of chopped material, whether placed in a tower silo, stack, 
trench or pit. The crop should be cut a t  the same or slightly earlier 
stage of maturity as is required to make high-quality hay. A high- 
moisture content in the ensiled material facilitates compaction and 
the exclusion of air. Hori~ever, excess moisture (above 70%) seeps 
away and carries valuable nutrients with it. Excess moisture in 
the silo may also interfere with the fermentation processes that 
produce the best quality silage. Since freshly harvested forage 
contains from 75% to 807' moisture, it is difficult to adjust the 
moisture content of the forage precisely throughout the ensiling 
period. I t  is considered good practice to fill the bottom half or 
two-thirds of the silo with forage as near the optimum moisture 
content as possible (68% to 70%), and the remainder with mate- 
rial known to contain excess moisture. The heavy wet material 
on top helps to pack the entire mass and seals the exposed top sur- 
face better than drier material. Airtight covers properly installed 
practically eliminate the danger of loss due to spoilage. Though 
it is possible to make and preserve silage in a trench, pit or stack, 
losses may approach or exceed 50% unless precautions are taken 
to protect all exposed surfaces from air. Lightweight covers have 
been developed for this purpose. Such covers also protect the 
stack from outside moisture due to rain or snow. Good silage has 
a clean, acid odour and taste, no mold or sliminess, and a p~ 
(acidity) of 3.5 to 4.j. 

See also EXSILAGE. 
4. G r e e n  Feeding.-In addition to pasture. hay and silage, the 

grass crop may be cut and fed fresh. This practice of green feed- 
ing (soiling) is not new, but has been revived for a number of 
reasons. Some of these reasons are associated with special prob- 
lems, such as the inaccessibility to adequate pasturage of large, 
commercial dairy herds or cattle-feeding establishments. Other 
reasons include: ( I )  reduction of the danger of bloat that may oc- 
cur when grazing animals are given unlimited access to pasture 
legumes; ( 2 )  unsuitability of the herbage species for grazing, but 
adaptability to mechanical harvest a t  regular intervals ; (3) higher 
net feed recovery per unit area; and ( 4 ) ,  higher net financial re- 
turns from the enterprise. The latter two reasons are not generally 
valid. They depend upon several conditions and alternatives such 
as topography and soil-moisture conditions, cost of machinery. la- 
bour and fencing. and the skill of the operator in managing grazing 
animals. Though green feeding is practiced with justification and 
profit under some conditions, its disadvantages have limited its use 
(see  also FEEDS, ANIMAL). 

V. BREEDING AND IMPROVEMENT O F  FORAGE 
GRASSES AND LEGUMES 

Although significant advances have been made in the develop- 
ment of superior forage grasses and legumes in the second half of 
the 20th century, the major efiort to improve the forage plants 
gromn in many parts of the world continues to be through the in- 
troduction and testing of species and strains in new environments, 
rather than through the breeding and improvement of the plants 
themselves. 

The scope of forage plant improvement work is enormous be- 
cause so many different species are involved. Reduction in the 
number of species may be attained by improvements that extend 
the use of certain species into new areas, and thus remove the need 
for some other species. Nevertheless, a great many species are 
needed to meet the climatic, soil and use requirements throughout 
the world, or even within a single country. 

The forage plant breeder has many objectives, depending upon 
the species and the problems recognized as most pressing in his 
area. Disease resistance, greater seed size and seedling vigour that 
aid in establishment, insect resistance, tolerance to specific weather 
hazards. leafiness. persistence under grazing and higher yield may 
be sought. Elimination of or reduction in toxic or growth-retard- 
ing substances in the plant may be desired. Improved palatability 
is a ~ i~or thy  objective with productive grasses or legumes otherwise 
well adapted. To  accomplish these and other objectives, the ap- 
plication of many basic sciences is required including genetics, 
physiology, chemistry, nutrition, pathology, entomology, mathe- 
matics, microbiology and taxonomy. 

Interspecific and intergeneric hybridization may be used to 
transfer desirable germ plasm from one species to another or to 
produce new combinations of characteristics that possess the ad- 
vantages of both parental species. This crossing technique is used 
also to produce segregating populations of plants in normally 
apomictic (egg not fertilized) species. Chromosome doubling has 
been used to create new varieties, to facilitate the crossing of spe- 
cies with different chromosome numbers and to restore fertility in 
sterile hybrids. Seeds or other plant parts may be irradiated to 
produce desired characteristics not found in the species. Segre- 
gating plant populat~ons produced by these and other methods 
are then selected and tested for one or more of the desired charac- 
teristics listed in the foregoing objectives. 

Occasionally it is possible to select superior plants for a new 
variety xithin an existing variety or plant population without re- 
sorting to more involved methods. Regardless of the procedure 
followed, the desired end product is a variety better in one or more 
important characteristics than the one it replaces. 

A few examples of new or improved varieties are cited to illus- 
trate the past accomplishments of forage plant breeders in various 
parts of the world: 

Borre sweet blue lupine.-A vigorous, high-yielding sweet blue variety 
palatable to livestock. 

Climax tinzothy.-A leafy variety of medium late maturity better 
suited to delayed hay harvesting in its area of adautation than ordinary 
timothy. 

Coastal Bernzuda grass.-.4 high-yielding, tall-growing hay type that 
produces no seed (a sterile hybrid) is resistant to root-knot nematode 
and is of good forage quality. 

Dixie crimson clover.-Developed and released for its wide adaptation 
and reseeding characteristic. 

Du Puits ilfalfa.-~oted for vigour of establishment, early season 
production and high yield. 

H-I rye grass.-rl leafy, vigorous, high-yielding variety that produces 
more forage in short-term leys than longer-lived perennials. 

Kenland red clover.-Southern anthracnose-resistant, superior yield- 
ing variety with greater persistence in its area of adaptation. 

Lahontalz alfa1ja.-Developed for resistance to stem nematode, this 
high-vieldine variety is also resistant to bacterial wilt and the spotted 
al?alfa aphid: 

Madrid sweet clover.-A frost-resistant, high-yielding variety with 
outstanding seedling vigour and high seed yielding capacity. 

Merkeron Napier grass.-Developed and released for high yield and 
resistance to eyespot disease. 

Jft. Barker subclover.-A xiridely adapted, superior reseeding, high- 
yielding variety. 

Sew Zealand white clover.--A persistent, higher yielding, more uni- 
form variety in its area of adaptation. 

,Vordan crested wheat grass.-Developed with large seed size, seedling 
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vigour and high seed quality to facilitate establishment of crested wheat 
grass under suboptimum soil moisture and seeding conditions. 

Piper Sudan grass.-A high-yielding, heavy tillering variety low in 
prussic acid potential developed and released to reduce the danger of 
prussic acid poisoning in animals that graze on Sudan grass 

Potomac archard grass.-A hay and pasture type with some resistance 
to foliage diseases, particularly rust. 

Ranger alja1fa.-.4 winter-hardy variety developed and released for 
its resistance to bacterial wilt, a disease that has destroyed alfalfa crops 
within two or three years after establishment. Wilt-resistant Ranger 
has persisted and remained productive in wilt-infested areas for ten or 
more years. 

Rowan Korean 1espedeza.-Root-knot nematode-resistant variety 
with high yield. 

S23 rye grass.-A leafy type especially adapted for grazing and with 
greater persistence in its adapted area. 

Sroo white clover.-Released for its higher yield and wider range of 
adaptation. 

Sr43 orchard grass.-A late maturing, leafy pasture variety better 
suited for grazing than the taller groviing, early maturing hay types. 

Starr pearl millet.-A late-maturing, leafy, high-yielding variety su- 
perior for grazing. 

Sweet Sudan grass.-.4 xvidelp adapted, sweet, juicy variety. 
Tetra a1sike.-A tetraploid variety of high yield and nutritive value. 
B I ~ ~ l o ~ ~ a ~ ~ ~ . - W i l l i a r n  Davies, T h e  Grass Crop (1952) ; United 

Riations Food and Agriculture Organization, ros6 Yearbook o f  Food 
and Agricultural ~ t a t & t i c s ,  vol. x, $. I ( 1 g j 7 )  ; ~ a c k  R. Harlan, Theory 
and Dynanzics o f  Grassland Agriculture (1956) ; H .  D. Hughes et al., 
Forages (1951) ; Ray W. Ingham, Grass Silage and Dairying (1949) ; 
E. H. McIlvain and D. A.  Savage, Advances in  Agrononzy, vol vi, pp. 
1-61 (1gj4) ; R. B. Musgrave and W. K. Kennedy, Advances in  Agron- 
omy ,  vol. ii, pp. 273-315 (1950) ; Proceedings, Sixth International 
Grassland Congress (1952)~ Proceedings, Seventh Iltternational Grass- 
land Congress (1956) ; U.S. Department of Agriculture, Grass, Yearbook 
o f  Agriculture (1948) ; W .  A.  Wheeler, Forage and Pasture Crops 
(1950) (D. F. BD.) 

GRASSMANN, HERMANN GUNTHER (1809-18 7 j ) ,  
German mathematician chiefly remembered for his major work, 
Die Ausdehnungslehre or calculus of extension. was born at Stettin, 
Ger. (now Szczecin. Pol.) on April 15, 1809, where he taught until 
his death on Sept. 26, 1877. In  Die Ausdehnungslehre (1844), 
he developed the idea, due to Leibnitz, of an algebra in vhich 
symbols representing geometric entities (points, lines, planes . . .) 
are manipulated according to certain rules. In  suitable circum- 
stances this calculus proves far more powerful than earlier methods 
of co-ordinate geometry. To Grassmann is due also the notion of 
representing subspaces of a given space (e.g., the lines in three- 
dimensional space) by co-ordinates; this leads to a mapping by 
points of an algebraic manifold, called the Grassmannian. 

Somewhat similar ideas were propounded independently and 
contemporaneously by W. R. Hamilton in 
his quaternion theory; indeed Grassmann, 
Hamilton (and also G. Boole) were the 
pioneers in the field of modern algebra. 
Although Grassmann's methods were only 
slowly adopted, because of his obscure ex- 
position, they eventually inspired the con- 
tinental school of vector analysts Later, 
through the work of E Cartan, they have 
shonn their utility in the study of differ- 
ential forms, with its important applica- 
tions to analysis and geometry. 

For an introduction to Grassmann's work 
see H G. Forder, T h e  Calculus of Extension 
(1941). (L R )  

GRASS-OF-PARNASSUS, any her- 
baceous plant of the genus Parnassia (fam- 
ily Saxifragaceae; q.v.), found throughout 
the north t e m ~ e r a t e  zone. 

The white regular flower is rendered 
attractive by a circlet of scales. opposite 

GRASS-OF-PARNASSUS the petals, each of \I-hich bears a fringe of At  left is 
with front 

delicate filaments ending in a yellow knob. ,t,., to 

These glisten in the sunshine and look like show pistil, nectar~es and 

a drop of honey. Honey is secreted by the ~ c h O f h a ~ t a , ~ ~ ~ ~ O ~ ~ t h ~ :  

base of each of the scales. and the other is in  a posi- 

There are about 40-45 species of Parnas- t i o n r e a d y  to shed pollen 

sia, of which the commonest is P. palustris. ~ ~ : ~ t i s ~ $ " ~ ~ e ~ t . t O ~ , " e ~ $  

About 13 other species occur in North is honey-bearing scale 

America, mostly in the northern United States and Canada. 
(N.  TR.) 

GRASS PINK, one of the common names for Dianthus 
plumerius, a low-growing garden perennial with small, fragrant 
flowers of white, pink or shades of red and purple (some varie- 
gated). I t  is also called garden pink and cottage pink (see PINK; 
CARYOPHYLLACEAE) . 

The grass-pink orchid is an American swamp plant, Calopogon 
pulclzellus (see ORCHID). 

GRASSQUIT, any small finch of the genera Sporophila and 
Tiaris common in tropical and subtropical America and the West 
Indies. One species, S. torqueola sharpei, Sharpe's seedeater, 
ranges into the Rio Grande valley of Texas; and two others, T. 
bicolor, the Bahama or black-faced grassquit, and T. canore, the 
Cuban melodious grassquit, occur as stragglers in Florida. The 
birds, about 4 in. long, dull coloured, with poor song, feed on seeds. 

GRASS TREE (Xanthorrhoea hastilis), a well-known Aus- 
tralian plant represented by five species and belonging to the fam- 
ily Liliaceae. One of the species (X. preissii) is commonly known 
as blackboy. The plants have the habit of an aloe, with a long 
spike of flowers resembling that of the bulrush. A resin is ob- 
tained from the bases of the old leaves. 

GRATIAN (FLAVIUS GRATIANUS AUGUSTUS), Roman em- 
peror 375-383, son of I'alentinian I by Severa, was born at  Sir- 
mium in Pannonia on April 18 or May 23, 359. On Aug. 24. 367, 
he received from his father the title of Augustus. On the death 
of Valentinian (Nov. 17, 375) the troops in Pannonia proclaimed 
his infant son (by a second wife Justina) emperor under the title 
of Valentinian I1 (9.v.). Gratian acquiesced in their choice; re- 
serving for himself the administration of the Gallic provinces. he 
handed over Italy, Illyria and Africa to Valentinian and his mother, 
who fixed their residence at  Milan. The division. however, was 
merely nominal, and the real authority remained in the hands of 
Gratian. The eastern portion of the empire was under the rule of 
his uncle Valens. In  May 378 Gratian completely defeated the 
Lentienses, the southernmost branch of the Alamanni, a t  Argen- 
taria, near the site of the modern Colmar. 

When Valens met his death fighting against the Goths near 
Adrianople on Aug. g in the same year, the government of the 
eastern empire devolved upon Gratian, but feeling himself unable 
to resist unaided the incursions of the barbarians, he ceded it to 
Theodosius (Jan. 379). With Theodosius he cleared the Balkans 
of barbarians. Gratian governed at  first with energy and success, 
but gradually he sank into indolence, occupied himself chiefly 
with hunting, and became a tool in the hands of the Frankish 
general LIerobaudes and bishop Ambrose. By taking into his 
personal service a body of Alani, and appearing in public in the 
dress of a Scythian warrior, he aroused the contempt and resent- 
ment of his Roman troops. A Roman named Maximus raised the 
standard of revolt in Britain, and invaded Gaul v i th  a large 
army, upon which Gratian. who was then in Paris, being deserted 
by his troops, fled to Lyons, where, through the treachery of the 
governor, he mas delivered over to one of the rebel generals and 
assassinated on Aug. 2 5 .  383. 

During the reign of Gratian orthodox Christianity for the first 
time became dominant throughout the empire. I n  dealing with 
pagans and heretics Gratian, who during his later years was 
greatly influenced by Ambrose. bishop of Milan, exhibited severity 
and injustice at  variance with his usual character. He prohibited 
heathen worship at  Rome; refused to wear the insignia of the 
pontifex maximus as unbefitting a Christian; removed the altar 
of Victory from the senate house at  Rome, in spite of the re- 
monstrance of the pagan members of the senate and confiscated 
its revenues; forbade legacies of real property to the Vestals; 
and abolished other privileges belonging to them and to the 
pontiffs. 

For Gratian's treatment of the heretics the church histories of 
the period should be consulted. 

See Ammianus Marcellinus xxvii-xxwi; Aurelius Victor, Epit .  47; 
Zosimus iv, i ; Ausonius (Gratian's tutor) especially the Gratiarunz 
actio pro consulatu; Symmachus x, epp. z and 61;  Xmbrose, De ,tide, 
prolegomena to Epistolae 11, 17, 21 Consolatio de obitu Valentiniani; 
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H. Richter, Das westromische Reich, besonders unter den Kaisern 
Gvatian, Valentinian II und ,Ifaxinzzis (186j) ; A. de Broglie, L'Bglise 
et I'empire roniain au It'" siicle, 4th ed. (1882) ; H. Schiller, Geschichte 
der rdiizisrhen Kaiserzeit, iii! iv, 31-33 (1883-86) ; Gibbon, Decline and 
Fall, ch. 2 7 ;  R .  Gumpoltsberger, Kaiser Gratian (1879) ; T. Hodgkin, 
Italy and her Incadevs, vol. i (1892) ; J. LtTordsworth in Smith's Dic- 
tionary of Christian Biography. 

GRATIAN ( G R A T I A X ~ S .  ~IAGISTER GRATIANUS) (fl. C.  1140) 
has been called the father of the science of canon law, because his 
writing and teaching initiated a new branch of learning in the 12th 
century. the study of church law as a discipline distinct from theol- 
ogy. By confusing him with later personalities, bibliographers 
have sometimes given his name wrongly as Johannes Gratianus or 
Franciscus Gratianus. Yery little is known about Gratian's life. 
He  was born. presumably in the late 11th century, in central Italy 
s o m e ~ h e r e  between Orvieto and Chiusi, perhaps a t  the hamlet of 
Carraria-Ficulle. Professed as a monk in the Camaldolese congre- 
gation of the Benedictine order, he became lecturer (magistcr) a t  
the monastery of Sts. Felix and S a b o r  in Bologna, the city which 
just then began to acquire fame as centre of the revived study of 
Roman law and a n e x  civil jurisprudence. There he completed, in 
1140 or shortly thereafter, his Concordia discordantium canonum, 
a collection of nearly 3.800 texts touching upon all fields of church 
discipline, which he presented in the framework of a treatise de- 
signed to resolve into harmony (concordia) all the contradictions 
and inconsistencies existing in the millenary tradition of rules ac- 
cumulated from divers sources (discordantes canones). Gratian 
is once mentioned in I 143 as consultant to a papal judge, and there 
is evidence that he was dead before 1159. 

Later generations of chroniclers tacked several legends onto this 
meagre record of his life, pretending that he was a half-brother of 
the celebrated theologian Peter Lombard, or that he became a 
bishop or even a cardinal. .\ctually his person is entirely effaced 
by his work. Although by no means the first systematic compila- 
tion of canon law. it proved to be the right book a t  the right time 
because of its completeness and because of its superior method in 
combining the juristic with the scholastic approach. For the for- 
mer,  Gratian was indebted to the Bolognese doctors of civil law; 
for the latter, some directives had already been given by earlier 
canonists-e.g., Yves de Chartres-but a more direct influence 
came from the trends of contemporary theology in France. 

The  Concordia discordantium canonurn, soon to be  cited for 
short as Decreta or  Decretarn Gratia~zi, became the basic text on 
which the masters of canon law lectured and commented in the 
schools, first a t  Bologna. soon also a t  Paris. Oxford and other 
centres of learning. IVhat is more, without ever receiving formal 
approbation, it was used as a book of authorities for the "old" 
law in the practice of the papal Curia. Even after much of its 
contents had become obsolete by later papal legislation, it remained 
the first part of the traditional corpus of canon law of the Roman 
Catholic Church until the codification of 1917 See also CAXOX 
LAW. 

J BIBLIOCRAPHY.-.~~~€!~O Giovanni Cicognani, Canon Law, trans. by 
Joseph hf. O'Hara and Francis Brennan (193j) ; Stephan Kuttner, ',The 
Father of the Science of Canon Law," Jurist, vol. i, pp. 1-18 (1941) ; 
Alphonse Van Hove, Prolegomena (Coi~tmentariurn Lovaaiense in 
Codic-enz iuris canonici, vol. i, tom. I ,  2nd ed., pp. 338-348, with full  
bibliography (1g4 j )  ; Studia Gratiana, ed. by Giuseppe Forchielli and 
Alions M.  Stickler, 7 vol. (1953-60). (S. G. K.) 

GRATRY, AUGUSTE JOSEPH ALPHONSE (180 j- 
1872); French author and theologian, was born a t  Lille. March 10: 

1805. Educated a t  the h o l e  Polytechnique in Paris, he was or- 
dained a priest in 1832. After being a professor of the Petit SCmi- 
naire a t  Strassburg, he was appointed director of the College 
Stanislas in Paris in 1842 and in 1847 chaplain o i  the ~ c o l e  S o r -  
male SupCrieure. He  became vicar-general of Orleans in 1861. 
professor of ethics a t  the Sorbonne (1862) and in 186; a member 
of the French academy where he occupied the seat formerly held 
by Voltaire. Together with &I. PCtCtot, cur6 of Saint Roch, he 
reconstituted the Oratory of the Immaculate Conception, a society 
of priests mainly devoted tb education. Gratry was one of the 
principal opponents of the definition of the dogma of papal in- 
fallibility, but in this respect he submitted to the authority of 
the Vatican council. 

His chief works were De  la connaissance de Dieu (18 j5 ) ,  op- 
posing Positivism; La Logique (1856) ; Les Sozivces, conseils pour 
la conduite de l'esprit (1861-1862); La Philosophie du credo 
(1861) ; Commentaire SZLY l'e'vangile de Saznt Matthieu (1863) ; 
Je'szts-Christ, lettres ci M .  Renan (1864) ; Les Sophistes et la 
critique (in controversy n i th  E .  Yacherot) (1864); La iMorale 
et la loi de l'histoire, setting forth his social views (1868) ; Mgr. 
l'kvdque d'0rle'ans et Mgr. l'arclzevdque de ,$falines (1869).  con- 
taining a clear exposition of the historical arguments against the 
doctrine of papal infallibility. 

Gratry died a t  l lontreux, Switz., Feb. 6, 1872. 

GRATTAN, HENRY (1746-ISZO), Irish statesman, son of 
James Grattan, for many years recorder of Dublin, was born in  
Dublin on July 3, 1746. At Trinity college, Dublin, he began a 
lifelong devotion to  classical literature and especially to  the great 
orators of antiquity. H e  was called to the  Irish bar in 1772, but 
never seriously practised. Like Flood he cultivated his natural 
genius for eloquence by study of good models, including Boling- 
broke and Junius. Flood influenced Grattan's political aims; 
and i t  was through no design on Grattan's part that when Lord 
Charlemont brought him into the Irish parliament in 177j,  in the 
very session in which Flood damaged his popularity by accepting 
office, Grattan quickly superseded his friend in the leadership of 
the national party. His speeches were packed with epigram, 
~ n d  expressed with rare fellcity of phrase; his terse and telling 
sentences were richer in profound aphorisms and maxims of politi- 
cal philosophy than those of any other statesman save Burke; 
he possessed the orator's incomparable gift of conveying his own 
enthusiasm to his audience and convincing them of the loftiness 
of his aims. 

The principal object of the nationaI party was to  set the Irish 
parliament free from constitutional bondage to the English privy 
council. The menacing attitude of the Volunteer Convention a t  
Dungannon greatly influenced the decision of the government in  
1782 to resist the agitation no longer. I t  was through ranks of 
volunteers drawn u p  outside the parliament house in Dublin that 
Grattan passed on April 16, 1782, to move a declaration of the 
independence of the Irish parliament. "I found Ireland on her 
knees," Grattan exclaimed, "I watched over her with a paternal 
solicitude; I have traced her progress from injuries to  arms, and 
from arms to  liberty. Spirit of Swift, spirit of Llolyneux, your 
genius has prevailed! Ireland is now a nation!" After a month 
of negotiation the claims of Ireland were conceded. The  grati- 
tude of his countrymen to  Grattan found expression in a parlia- 
mentary grant of £roo,ooo, which had to  be  reduced by one half 
before he would consent to accept it. 

One of the first acts of "Grattan's parliament7' was to  prove its 
loyalty to England by passing a vote for the support of 2 0 . 0 0 0  

s~ i lo r s  for the na\y. Grattan himself never failed in loyalty t o  
the croxn and the English connection. H e  desired moderate par- 
liamentary reform, and, unlike Flood, he favoured Catholic 
emancipation. The Irish House of Commons was still subject t o  
the influence of corruption, which the English government had 
wielded through the Irish borough owners, known as the "under- 
takers," or more directly through the great executive officers. 
"Grattan's parliament" had no control over the Irish executive. 
The great majority of the people were excluded as Roman Catho- 
lics frdm the franchise; two-thirds of the members of the House 
of Commons were returned by small boroughs a t  the absolute 
disposal of single patrons. I t  was to give stability and true in- 
dependence to the new constitution that Grattan pressed for re- 
form. Having quarrelled with Flood over "simple repeal" Grattan 
also differed from him on the question of maintaining the Volun- 
teer Convention. H e  opposed the policy of protective duties, 
but supported Pitt 's commercial propositions in 178j  for estab- 
lishing free trade between Great Britain and Ireland, which, how- 
ever, had to be abandoned. 

In  general Grattan supported the government for a t ime after 
1782, and in particular spoke and voted for the stringent coercive 
legislation rendered necessary by the IVhiteboy outrages in 178 j; 
but as the years passed ~ ~ i t h o u t  Pitt's personal favour towards par- 
liamentary reform bearing fruit in legislation, he  gravitated to- 



wards the opposition, agitated for commutation of tithes in Ire- 
land, and supported the iVhigs on the regcncy question in I 788. 
In  I 792 he succeeded in carrying an Act conferring the franchise 
on the Roman Catholics; in 1794 in conjunction with IVilliam 
Ponsonby he introduced a reform bill which was even less demo- 
cratic than Flood's bill of 1783. The defeat of Grattan's mild pro- 
posals helped to promote more extreme opinions, which, under 
French revolutionary influence, were now becoming heard in  
Ireland. 

In 1794 Lord Fitzwilliam became lord-lieutenant of Ireland. 
It was arranged that Grattan should bring in a Roman Catholic 
emancipation bill, and that it should then receive government sup- 
port. But finally it appeared that the viceroy had either misunder- 
stood or exceeded his instructions; and on Feb. 19, 1795, Fitzwil- 
liam was recalled. The English cabinet was now determined firmly 
to resist the Catholic demands, with the result that Ireland rapidly 
drifted towards rebellion. Grattan warned the Government in 
a series of masterly speeches of the lawless condition to which Ire- 
land had been driven, but his words were unheeded. He retired 
from parliament in May 1797, and departed from his customary 
moderation by attacking the government in an inflammatory "Let- 
ter to the citizens of Dublin." The rebellion of 1798 was sternly 
and cruelly repressed. The project of a legislative union between 
the British and Irish parliaments was taken up in earnest by Pitt's 
government. Grattan from the first denounced the scheme with 
implacable hostility. 

When in 1799 the government brought forward their bill i t  
was defeated in the Irish House of Commons. Grattan was still 
in retirement. His popularity had temporarily declined, and the 
fact that his proposals for parliamentary reform and Catholic 
emancipation had become the watchwords of the rebellious United 
Irishmen had brought upon him the bitter hostility of the govern- 
ing classes. H e  was dismissed from the privy council; his por- 
trait was removed from the hall of Trinity College; the Merchant 
Guild of Dublin struck his name off their rolls. But the threatened 
destruction of the constitution of I 782 quickly restored its author 
in the affections of the Irish people. On Jan. IS, 1800 the Irish 
parliament met for its last session; on the same day Grattan 
secured by purchase a seat for Wicklow; and at  a late hour, while 
the debate was proceeding, he appeared to take his seat. "There 
was a moment's pause, an electric thrill passed through the House, 
and a long, wild cheer burst from the galleries." (Lecky, Leaders 
of Public Opinion in Ireland.) Grattan's strength gave way when 
he rose to speak and he obtained leave to address the House sit- 
ting. For more than two hours he kept his audience spellbound by 
a flood of epigram, of sustained reasoning, of eloquent appeal. 
After prolonged debates Grattan, on May 26,  spoke finally against 
the committal of the bill, ending with an impassioned peroration 
in which he declared, "I will remain anchored here with fidelity 
to the fortunes of my country, faithful to her freedom, faithful to 
her fall." (Grattan's Speeches, iv. 23). These were the last words 
spoken by Grattan in the Irish parliament. 

For the next five years Grattan took no active part in  public 
affairs; in 1805 he became a member of the parliament of the 
United Kingdom. H e  modestly took his seat on one of the back 
benches, till Fox brought him forward to a seat near his own, 
exclaiming, "This is no place for the Irish Demosthenes!" When 
Fox and Grenville came into power in 1806 Grattan was offered, 
but refused to accept, an office in  the government. In the follow- 
ing year he showed the strength of his judgment and character by 
supporting, in spite of consequent unpopularity in Ireland, a meas- 
ure for  increasing the powers of the executive to deal with Irish 
disorder. Roman Catholic emancipation, which he continued to 
advocate with unflagging energy though now advanced in age, 
became complicated after 1808 by the question whether a veto 
on the appointment of Roman Catholic bishops should rest with 
the crown. 

Grattan supported the veto, but a more extreme Catholic party 
was now arising in Ireland under the leadership of Daniel O'Con- 
nell and Grattan's influence gradually declined. He seldom spoke 
in parliament after 1810, the most notable exception being in 
181 j, when he separated himself from the iyhigs and supported 

the final struggle against Napoleon. His last speech of all, in  
1819, contained a passage referring to the union he had so pas- 
sionately resisted, which exhibits the statesmanship and a t  the 
same time the equable quality of Grattan's character. His senti- 
ments with regard to  the policy of the union remained, he said, 
unchanged; but "the marriage having taken place i t  is now the 
duty, as it  ought to  be the inclination, of every individual t o  
render it as fruitful, as profitable and as advantageous as possible." 
H e  died on June 6, 1820, and was buried in Westminster Abbey 
close to the tombs of Pitt and Fox. His statue is in the outer 
lobby of the Houses of Parliament at  Westminster. Grattan had 
married in 1782 Henrietta Fitzgerald, a lady descended from the 
ancient family of Desmond, by whom he had two sons and two 
daughters. 

The most searching scrutiny of his private life only increases the  
respect due to the memory of Grattan as  a statesman and the 
greatest of Irish orators. Sydney Smith said with truth of Grattan 
soon after his death: "No government ever dismayed him. The 
world could not bribe him. H e  thought only of Ireland; lived for 
no other object; dedicated to her his beautiful fancy, his elegant 
wit, his manly courage, and all the splendour of his astonishing 
eloquence." (Sidney Smith's W o r k s ,  ii, 166-167.) 

BIBLIOGRAPHY.-H~~~~ Grattan, the Younger, Memoirs o f  the Li fe  
and Times o f  the Right Hon. Henry Grattam 5 vol. (1839-1846), and 
The Speeches of the R t .  Hon. Henry Grattan (1822) ; W .  E. H. Lecky, 
The Leaders of Public Opinion i n  Ireland (1861. authorized ed., z vol. 
~ g r z ) ,  and A History of England in  the Eighteenth Century 8 vol. 
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For the controversy concerning the recall of Lord Fitzwilliam, in addi- 
tion to the foregoing, see Lord Rosebery, Pitt (1891. new ed., 1918) ; 
Lord Ashbourne, Pitt: Some chapters of his life and times (1892) ; The 
Pelham Papers in Brit. Mus. Add. MSS. 33118-9; J. Beresford, T h e  
Correspondence of the R t .  Hon. J .  Beresford 2 vol. (1854) ; Earl Stan- 
hope, Miscellanies (1863) ; Carlisle MSS.  Hist. Mss. Comm., Rep. 15. 
App. \'I. (H.M.S.O. 1897). For the Catholic question, see W. J. 
Macxeven, Pieces of In'sh History (Sew York, 1807), containing an 
account of the United Irishmen; Sir T. Wyse, Historical Sketch o f  the 
late Catholic Association of Ireland 2 vol. (1829) ; W. J. Amherst, His- 
tory of Catholic Emancipation z vol. (1886) .. For the volunteer move- 
ment, see Proceedings o j  the Volunteer Delegates o f  Ireland (Dublin 
1784) ; T. Macxevin, History of the Volz~nteers of 1782 (Dublin 1845). 
See also Lord Mountmorres, History of the Principal Transactions o f  
the Irish Parliament from 1634-1666 z vol. (1792) ; F. Plowden, His- 
torical Reuiew of the State of Ireland 2 vol. 1803) ; F. Hardy, Memoirs 
of Lord Charlemont (1810. 2nd ed., 1812) ; Charles Phillips, Recollec- 
tions of Curran and some of his contemporaries (1818. 5th ed., 18 57) ; 
Sir J. Barrington, Rise and fall of tlze Irish Xation (Paris, 1833. 2nd ed., 
Dublin 1853) ; Warden Flood, Memoirs o f  the lije and correspondence 
of the Right Hon. H .  Flood (Dublin 1838) ; Lord Mahon, History o f  
England from the Peace of Utrecht to the Peace o f  Versazues 7 vol. 
(1839-54. rev. ed., a vol. 1870) ; W. J. O'Keill Daunt, Ireland and her 
agitators (Dublin 184;) ; Horace UTalpole, Memoirs o f  the reign o f  
King George the Third 4 vol. (ed. Sir D. Le Marchant 1845, re-edited 
by G. F. Russell Barker 1894) ; T. 0. Davis, The Life o f  the Right Hon. 
J .  P. Curran (Dublin 1846), containing a memoir of Grattan by D. 0. 
Madden, and Grattan's reply to Lord Clare on the question of the 
Union; Lord Stanhope, Life of the Right Honourable William Pitt 4 
vol. (1861-62) ; J. A. Froude, The English in Ireland in  the Eighteenth 
Century 3 vol. (1872-74 new ed., 3 vol. 1881) ; A. Webb, Compendium 
of Irish Biography (1878) ; J .  G. MacCarthy. Henry Grattan: an his- 
torical study (1886). With special reference to the Union, see Memoir 
and Correspondence of Viscount Castlereagh 12 vol. (ed., C. W. Vane, 
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Cornwallis, Correspondence 3 vol. (ed., with notes, by C.  Ross, 1859). 

(C.) 
GRATZ, HEINRICH (18 I 7-189 I ) ,  German- Jewish histo- 

rian. was born at Xions. Posen, Oct. 31. 1817. H e  spent three 
years at Oldenburg as assistant and pupil of S. R .  Hirsch. H e  
matriculated in 1832 at Breslau. headquarters of Abraham Geiger, 
leader of Jewish reform. whose attitude repelled him. Gratz re- 
mained a conservative, in spite of the radical views on the Bible 
and tradition which made him an opponent of Hirsch. H e  fought 
for freedom of thought. but not of ritual practice. In  1853 he 
became famous by the publication of the fourth volume of his 
history of the Jews, in ~ ~ h i c h  he dealt with the Talmud. In  1869 
he became a professor of Breslau university. His Gesclzichte der 
Jzrden (11 vol.. 18j3-18jj, Eng. trans. 5 vol., 1889-95) is a work 
of genius, in spite of his biased judgments and lack of sympathy 
with mysticism. 

Gratz died at Munich on Sept. 7: 1891. 



A full bibliography of Gratz's works and a memoir are in the Jew- 
ish Q?tarterly Retlzew, iv, 1 9 4  A memoir was prefixed to the "index" 
volume of the History in the U.S. reissue of the Eng. trans., 6 vol. 
(1898). 

GRAUB~NDEN (Fr. GRISONS; It.: GRIGIONI), most easterly 
of the Swiss cantons and the largest, though relatively sparsely 
populated. Pop. (1950) 137,100; giving a density per sq.mi. of 
49.9. I t s  area is 2,745 sq.mi., of which more than a half is classed 
as productive (forests covering about one-fifth of the total), but 
it has 138.6 sq.mi. of glaciers, ranking in this respect next after the 
Valais and before Bern. The whole canton is mountainous; the 
principal glacier groups are those of the Tijdi, N. (11,876 ft.) ,  
of Medels, S.W. (10,531 ft.) ,  of the Adula Alps, S.W. (Rhein- 
waldhorn: 11.161 i t . ) ,  with the chief source of the Rhine. of the 
Bernina, S.E. (13,284 i t . ) ,  the most extensive of the Albula, E. 
(Piz Kesch, 11,214 i t . ) ,  and of the Silvretta, N.E. (Piz Linard, 
11.191 it .) .  

The principal valleys are those of the upper Rhine and of the 
upper Inn (or Engadine, q.v.). The three main sources of the 
Rhine are in the canton. The valley of the Vorder Rhine is called 
the Biindner Oberland, that of the Mittel Rhein the Val Medels 
and that of the Hinter Rhein (the principal), in different parts 
of its course, the Rheinwald, the Schams valley and the Domleschg 
valley; the upper valley of the Julia is named the Oberhalbstein. 
Other streams join the Ticino and so the Po, the Adda and the 
Adige. The inner valleys are the highest in Central Europe; 
among the loftiest villages are Juf, 6.998 f t .  (the highest perma- 
nently inhabited village in the Alps)! a t  the head of the -4vers glen, 
and St. l loritz,  6,037 it . ,  in the upper Engadine. 

Below Chur, near Malans, good wine is produced, while in the 
Val Mesocco, etc.. maize and chestnuts flourish. Forests and the 
mountain pasturages are the chief source of wealth. There are 
many mineral springs. The climate, except on the southern slope 
of the Alps, is severe. Many tourists visit different spots in the 
canton, especially Davos (q.v.), Arosa and the Engadine. A rail- 
way runs from hlaienfeld to Chur (q.v.), the cantonal capital, with 
a branch line from Landquart to Davos. From Chur the line bears 
west to Reichenau whence one branch runs beneath the Albula pass 
to St.  Moritz, and another up the Vorder Rhine valley to Disentis. 
There are roads across the passes leading toward Italy. 

The German-speaking part of the population live mainly around 
Chur and Davos! the Italian-speaking in the Val Mesocco, Val 
Bregaglia and the valley of the Poschiavo. The characteristic 
tongue of Graubunden is a survival of an ancient Romance lan- 
guage which has  a scanty printed literature, but is still widely 
spoken. I t  is distinguished into two dialects: Romansh, which 
prevails in the Bundner Oberland and in the Hinter Rhein valley, 
and Ladin, which survives in the Engadine and in the neighbouring 
valleys of Bergun, Oberhalbstein and Munster. There are; how- 
ever, in these regions German-speaking people, mostly as a result 
of immigration from the upper Valais in the 13th century. Much 
of the population is engaged in catering to tourists, but there is a 
considerable trade with Italy, particularly in the wines of the t7al- 
tellina. Some lead and silver mines were formerly worked, but are 
now abandoned. 

The canton is divided into 14 administrative districts and in- 
cludes 224 communes. I t  sends members to the federal Standerat 
and to the federal ~Vatiotzalrat. The cantonal constitution has cre- 
ated a legislature (G~ossrat-no numbers fixed by the constitution) 
elected by universal suffrage. The '(obligatory referendum" ob- 
tains in the case of all lams and important matters of expenditure 
and revisions of the constitution. 

History.-The greater part (excluding the three Italian speak- 
ing valleys) of the modern canton of Graubunden formed the 
southern part of the province of Raetia ( 9 . v . ;  probably the ab- 
original inhabitants, the Raeti, were Celts rather than, as was 
formerly believed, Etruscans), set up by the Romans after their 
conquest of the region in I j B.C. The Romanized inhabitants were 
to a certain extent Teutonized under the Ostrogoths (4.D. 493- 
537) and under the Franks (from 537 on). Governors called 
P1,aesides are mentioned in the 7th and 8th centuries, while mem- 
bers of the same family occupied the episcopal see of Coire 

(founded 4th to 5th centuries). 
About 806 Charles the Great made this region into a county, 

but in 83 I the bishop procured for his dominions exemption ("im- 
munity") from the jurisdiction of the counts, while before 847 his 
see \$,as transferred from the Italian province of Rfilan to the 
German province of Mainz (Mayence) and v a s  thus cut off from 
Italy to be joined to Germany. The bishop became a prince of 
the empire in I I 70 and later allied himself with the rising power 
(in the region) of the Habsburgers. This led in 1367 to the foun- 
dation of the League of God's House or the Gotteshausbund, 
chiefly in order to stem his rising power, the bishop entering it in 
1392. In 139 j the abbot of Disentis, the men of the Lugnetz val- 
ley and the great feudal lords of Razuns and Sax, joined in 1399 
by the counts of Werdenberg, formed another league, called the 
Oberbzilzd (as comprising the highlands in the Vorder Rhine val- 
ley) and also wrongly the Grey league (as the word interpreted 
"grey" is simply a misreading of graven or counts, though the 
false view has given rise to the name of Graubiinden or Grisons 
for the whole canton. 

Finally, in 1436, the third Raetian league was founded by the 
former subjects of the count of Toggenburg, whose dynasty then 
became extinct; they include the inhabitants of the Prattigau, Da- 
vos, Maienfeld, the Schanfigg valley, Churwalden and the lordship 
of Belfort (i.e., the region round Alvaneu), and formed ten baili- 
wicks: whence the name of the league-Zehngericlztelzbund or 
league of ten jurisdictions. I n  1450 the Zehngerichtenbund con- 
cluded an alliance with the Gotteshausbund and in 1471 with the 
Oberbund; but of the so-called perpetual alliance a t  Vazerol, near 
Tiefenkastels, there exists no authentic evidence in the oldest 
chronicles. though diets were held there. In  1496 the possessions 
of the extinct counts of Toggenburg passed to the elder Habsburg- 
ers, the head of whom, Maximilian, was already emperor-elect, and 
desired to maintain the rights of his family there and in the Lower 
Engadine. Hence in 1497 the Ober Bund and in 1498 the Got- 
teshaz~sbu~zd became allies of the Swiss confederation. 

War broke out in 1499, but was ended by the great Swiss victory 
(May 2 2 ,  1499) at  the battle of the Calven gorge (above hfals) 
which, added to another Swiss victory at Dornach (near Basel), 
compelled the emperor to recognize the practical independence of 
the Swiss and their allies of the empire. I n  1526, by the articles of 
Ilanz, the last remaining traces of the temporal jurisdiction of the 
bishop of Coire was abolished. In  1512 the three leagues had con- 
quered from Milan the rich and fertile Valtellina, with Bormio and 
Chiavenna, and held these districts as subject lands until in 1797 
they were annexed to the Cisalpine Republic. After the emperor 
had formally recognized, by the treaty of Westphalia (1648), the 
independence of the Swiss confederation, the rights of the Habs- 
burgers in the Prattigau and the Lower Engadine were bought up 
(1649 and 16jz) .  In  1803, after a brief inclusion in the Hel- 
vetic republic, it entered, under the name of canton of the Grau- 
bunden or Grisons, the reconstituted Swiss confederation. 

See also ENGADINE; JENATSCH: GEORG; VALTELLINA. 
BIBLIOGRAPHY.-"Codex diplomaticus Raetiae" (1848-69) from 

Archi.0, der Gesch. der Republik Graubiinden, ed. by C. von Mohr, 
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Suisse (1798-99) (1899) ; Biindnergeschichte, 3 vol., b y  various authors 
(1900-02) ; S. Andrea, Das Bergell Wandcrgn, u .  Gesch. (1901); G. 
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GRAUDENZ : see GRUDZIADZ. 
GRAUN, KARL HEINRICH ( I  701-1 7 jg ) ,  German com- 

poser, the youngest of three brothers, all musicians, was born on 



GRAU SAN MARTIN-GRAVELINES 
May 7, 1701, a t  m7ahrenbruck, Saxony. Graun.5 beautiful soprano astical cases, being the technical designation of a memorial pre- 
voice secured him an appointment in the choir at Dresden. At sented from the lower to  the upper house of convocation, setting 
an early age he composed a number of sacred cantatas and other forth grievances to be redressed, or calling attention to breaches 
pieces for the church service. H e  completed his studies under in church discipline. 
Johann Christoph Schmidt (1664-1 j28), and profited much by 
the ltalian operas which were performed at  Dresden under the GRAVE. ( I )  A place dug out of the earth in which a body 

composer Antonio ~ ~ ~ ~ i .  H~ made his d6but as a tenor in opera is laid for burial (see CEMETERY). The verb "to grave," is used 

at ~ ~ ~ ~ ~ ~ ~ ~ k ,  in a work by Schbrmann, an inferior of of the making of incisions in a hard surface (see ENGRAVING, 

the day; but not being satisfied with the arias assigned him he re- LINE). ( 2 )  A title, now obsolete, of a local administrative official 

wrote them, and in the result was commissioned to write a com- for a township in certain parts of Yorkshire and Lincolnshire; it  
plete opera for  the next season. This work, polydorus (I i26) ,  and "150 appears in the form "grieve," ahich in Scotland and ~ o r t h u m -  
five other operas, together with two settings of the Passion, be- berland is used for sheriff (q.v.), and for a bailiff or understeward. 

long to the Brunswick period. In 173 5 Frederick the Great, a t  It is probably with the German graf, and thus 
that time crown prince of Prussia, engaged Graun for  his private appears as the second part of many ~ e u t o n i c  titles, such as land- 
chapel a t  Rheinsberg. There he remained for five years, and \$rote gravel burgrave and margrave. On the other 

a number of' cantatas, mostly to words written by Frederick him- Seems to be a form of O.E. gerefa, reeve. (3) To grave a 

self in French, and translated into Italian by Boltarelli. On his bottom is to clean it in a specially constructed dock, called a "grav- 

accession to the throne in 1740, Frederick sent Graun to Italy to  
ing dock." 

engage singers for a new opera to be established at  Berlin. Graun GRAVE CREEK MOUND, a prehistoric earthwork, near 
remained a year on his travels singing in the chief cities of Italy. ?*loundsville, hlarshall county, West Virginia, known since 173.4, 
After his return to Berlln he was appointed conductor of the as appears from the date cut in a tree growing from its sun~mlt .  
royal orchestra (Kapelln~eister) and in this capacity he wrote 28 I t  is the largest of the conical type of mounds in the United 
operas, all to Italian words, of which the last, .lferope (1;;6), is States, having a basal diameter of 320 ft., a height of 70 it .  and 
perhaps the best. ~t was, however, in his oratorio D~~ ~~d J~~~ about 1,8jo.ooo cu.ft. of solid contents. I t  is symmetrical in form 

that he revealed to the full his powers and produced a and has a depression in the top. I n  1838 excavation disclosed a 
work which gained for  him the highest applause. G ~ ~ ~ ~ ~ ~ ,  in- burial vault a t  the base and another 30 ft. above, each built of 
deed, D~~ ~~d jesu long heid a piace similar to  that occupied by logs and covered with stones. The lower contained two human 
The ilfessiah in England, being regularly performed in Holy JVeek the upper vault One; and with each were of 
for a century and a half after the composer's death. The Te Deum shell beads, mica ornaments, copper bracelets and several stone 

written to celebrate the victory of prague was another of articles, including it was said, one with an inscription which gave 
~~~~~j~ sacred choral works which found great favour and showed rise to much discussion. Subsequent investigation, however, failed 
him at  his best. to establish the authenticity of the stone or to prove that it came 

Graun died on Aug. 8,1759, a t  Berlin, in the same house in which, from the 
3 2  years later. Giacomo Meyerbeer was born. GRAVEL, an aggregate of more or less rounded rock frag- 

See Mennicke, Harse und dze Bruder Graun als (Igo6), 
ments coarser than sand, technically more than two millimetres 

in u hich a thematic cataloeue of Graun's works will be found in diameter. Gravel beds in some places contain accumulations 
u 

GRAU SAN MART~N, RAMON (188;- ), Cuban 
statesman, was born Sept. 13, 1887, in Pinar del Rio, Cuba, the 
son of a wealthy tobacco merchant. He was educated a t  the Uni- 
versity of Havana, receiving his M D. degree in 1908, and con- 
tinued medical studies a t  several European schools. Grau San 
Martin, a h o  became titular professor of physiology at  the Cni- 
versity of Havana in 1921, resigned in 1927 in protest against the 
dictatorship of Gerardo Machado. Two years later he was im- 
prisoned by the police for revolutionary activities. 

After Machado was ousted in the revolution led by Col. Fulgen- 
cio Batista y Zaldivar in 1933, Grau San Martin became president 
and held office for four months, resigning in Jan. 1934. As head 
of a Centrist political group, he announced in 1940 that he would 
run as oppos~tion candidate to Batista for the presidency. He de- 
clared the Centrists were committed to a policy of economic and 
political co-operation with the United States and denounced the 
Batista followers as "Reds." H e  was defeated by Batista in the 
election of July I ~ L I O .  

Grau San Martin again became a presidential candidate in 1944, 
this time successfully; his opponent was Carlos Saladrigas Zayas, 
a Cuban attorney who had Batista's support but lacked the 
dynamism and popularity of his mentor. 

Assuming the presidency on Oct. 10, 1944, Grau San Martin 
pledged democratic rule. The first two years of his tenure were 
marked by rumblings of revolutionary plottingsagainst his regime. 
lt'hile his personal popularity remained high, he was attacked by 
Cuban conservatives. 

H e  was also accused of being too lenient with the Cuban Com- 
munists. Grau San Martin, however, maintained that the influ- 
ence of the Communist party in Cuba was negligible. 

In  1945 and 1946, Grau San Martin's government put down 
two short-lited revolts. H e  \\,as succeeded in the presidency by 
Carlos Prio Socarris in 1948. 

GRAVAMEN, a complaint or grievance, the ground of a legal 
action and particularly the more serious part of a charge against 
an accused person. In  English the term is used chiefly in ecclesi- 

of heavy minerals, such as metallic ores, as cassiterite, a major 
source of tin, or native metals in nugget form. A notable example 
of the latter is the extensive auriferous gravel of Tertiary age in 
California, goal of much hydraulic mining. Gravels also are widely 
used building materials (see CONCRETE ; FOUXDATIONS). 

The rounding of gravel results from abrasion in the course of 
stream transport or milling by the sea. Gravel deposits accumu- 
late in parts of stream channels or on beaches where the water ac- 
tion is too rapid to permit sand to remain. Because of changing 
conditions, gravel formations are generally more limited and more 
variable in coarseness, thickness and configuration than are sand 
or clay deposits. .Persistent accumulation of gravel or pebble beds 
may take place along an inner breaker zone, on a beach otherwise 
sandy. Cobble and pebble beaches (shingle beaches) often take 
their origin from the points of rocky cliffs. 

In  many regions there are marine gravels wholly resembling 
those of the seashore, a t  levels tens of hundreds of feet above tide 
level. Such gravel terraces (or raised beaches) may extend great 
distances and indicate that the sea at  one time stood relatively 
higher. River gravels occur mostly in the middle and upper parts 
of streams where the currents are most active. Ancient terraces 
of gravel are found at  levels much above those of the present rivers. 
They mark a former greater activity of streams or are evidence 
of uplift of the land or lowering of the sea, whereby the rivers 
have been able to cut their beds to a lower level. The Lafayette 
and related terrace gravel formations of the Atlantic and Gulf 
coastal plains of North America are products of both fluvial and 
marine action. 

Fragments in gravels range from pebble to boulder size. Pra- 
longed weathering and extended transport by long rivers on conti- 
nental masses result in more complete rounding and selection as 
to size and physically and chemically durable rock materials. 
Gravels on smaller land masses, and where siliceous rocks are miss- 
ing, are less well selected and less recognizable as definite rock 
formations. Conglomerates (9.v.) are cemented gravels. See also 
ALLUVIUM ; BEACH ; SEDIMENTARY ROCKS. (C. K. WE.) 

GRAVELINES, (Flem. Gravelinghe), a seaport town of 
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northern France, in the de'partement of Nord and arrondissement 
of Dunkirk. near the mouth of the Aa, 15 mi. S.W. of Dunkirk 
on the railway to Calais. Pop. (1954) 2.078. 

The canalization of the Aa by a count of Flanders (about mid- 
12th century) led to the foundation of Gravelines (grave-linghe, 
meaning "count's canal"). I t  finally passed from the Spaniards 
to the French by the treaty of the PyrknCes in 16j9. I t  is fortified 
by a double circuit of r a m ~ a r t s  and bv a tidal moat. 

The river is canalized and opens out beneath the fortifications 
into a floating basin. I ts  trade has sutiered because of the nearness 
of Calais and Dunkirk and the silting-up of the channel to the 
sea. I t  is a centre for the cod and herring fisheries. Imports con- 
sist of timber from northern Europe and coal from England, to 
which eggs and fruit are exported. Gravelines has paper manu- 
factories, sugarworks, fish-curing works, salt refineries, chicory- 
roasting factories, a cannery for preserved peas and vegetables 
and an important timberyard. 

The greater part of the population of Gravelines dwells in the 
maritime quarter of Petit-Fort-Philippe at  the mouth of the Aa, 
and in the village of Les Huttes (to the east of the town), which 
is inhabited by the fisherfolk. 

GRAVES, ROBERT RANKE (189 5- ), English poet 
and author, the son of A. P .  Graves, the Irish song writer, author 
of "Father O'Flynn." Robert Graves was educated at Charter- 
house. and at St. John's college, Cambridge. During World War I 
he served in France with the royal Welsh fusiliers, and was seri- 
ously wounded at  the Somme. 

After 191 5 Graves published several volumes of poetry, and 
critical essays. His Collected Poems were published in 1927, 1938 
and 1948. His prose works include: The Meaning of Dreams 
(1924) ; Conte?nporary Technique of Poetry (192 j) ; Goodbye to 
.All That (1929) ; I ,  Claudius (1934) ; The Island of Unwisdom 
(1949) 

GRAVES, THOMAS GRAVES, IST BARON ( I  7 z  j?-ISOZ), 
British naval officer, commander of the British forces in the battle 
of the Virginia Capes. during the American Revolution, was the 
son of AAdm. Thomas Graves of Cornwall. Graves met De Grasse's 
fleet: which had sailed from the West Indies to aid the American 
and French land forces, off the entrance to Chesapeake bay on 
Sept. j, 1781. and was decisively defeated. De Grasse then drew 
Graves to the south for three days so as to permit a squadron froin 
Newport to enter the Chesapeake. Although the battle cost the 
British only one ship, it sealed the fate of Lord Cornwallis, who 
was penned in on the Yorktown peninsula and expecting rescue 
by the Royal Navy. Cornwallis surrendered on Oct. 19. Graves 
became a vice-admiral and then admiral, and was made a baron for 
his share in the battle of June I ,  1794, during the war with France. 
A severe wound in the right arm, received during this battle, 
caused him to resign his command. He died in Feb. 1802. 

(J. B. HN.) 
GRAVESEND, a municipal borough and river port in the 

Gravesend parliamentary division of Kent, Eng., on the right bank 
of the Thames. 2 2  mi. E.S.E. of London by road. Pop. (1951) 
44>560. Area 6.3 sq.mi. At Swanscombe, about 2 mi. W., parts of 
the skull of Smanscombe man were found during quarrying (193 5- 
jj). They date from the Great Interglacial .4ge, Nearby was 
situated the Roman settlement of Vagniacae. Gravesend is men- 
tioned in Domesday Book as Gravesham, possessing a landing 
place. or hithe. on the river. Although the town was originally 
concerned with agriculture, Richard I1 granted sole ferry rights for 
conveying passengers to London. Arising out of these ferry rights, 
for more than four centuries many ilIustrious persons were re- 
ceived in the borough on their way to and frqm the capital. The 
borough was incorporated by charter in 1562, the present charter 
dating from 1632. Pocahontas, the American Indian princess, died 
at  Gravesend in 1617. and was buried in St. George's church, now 
known as St. George's Chapel of Gnity (Pocahontas memorial). 

For a variety of reasons, not least of them the ferry rights men- 
tioned above, the town for centuries has been closely associated 
with administrative duties in relation to shipping on London's 
river. From the 16th century onward it became increasingly ac- 
tive in the handling of Britain's expanding maritime trade. Today 

Gravesend is the centre for customs, the Port of London Health 
authority and the Trinity House pilots. There is a passenger and 
vehicle ferry across the Thames to Tilbury. 

The town's prosperity increased greatly during the first half of 
the 19th century when, as a result of the coming of the steamboat, 
Gravesend became well known as a health resort and watering 
place. This period saw rapid growth, the building of the Town pier 
and the Royal Terrace pier, and the purchasing and layout of many 
parks and public gardens. 

There followed a process of transition to its present state as a 
modern industrial, commercial and maritime centre. Jetties of 
paper mills, cement factories, engineering works, tire and rubber 
works, printing works, shipbuilding and repair slipways flank the 
river frontage opposite Tilbury docks. Today Gravesend is the 
shopping, commercial, educational and entertainment centre for a 
prosperous industrial belt stretching along several miles of the 
south bank of the Thames. To  the south and east on rising ground 
lie the residential areas of the town, which are bounded by agri- 
cultural land. 

GRAVES WINES are made from grapes grown in the vine- 
yards of the Graves district of the Gironde, France. This district, 
which owes its name to its gravel soil, begins just outside Bordeaux 
and extends about j+ mi. west of that city and 13 mi. to the south, 
along the left bank of the Garonne. I t  produces about ~.ooo,ooo 
gal. of white wine (which is 3tyO of the average annual production 
of white wine within the whole Bordeaux area) and just under one- 
third of this quantity of red wine. Generally the red Graves are 
inferior to those from the MCdoc although there are important 
exceptions such as Chlteau Haut-Brion, CKteau La Mission Haut- 
Brion and Ch2teau Pape ClCment, but for dry white wines the 
Graves cannot be excelled. 

The best white Graves-Domaine de Chevalier, ChLteau .La 
Tour llartillac and ChLteau Carbonnieux among them-are dry or 
medium dry and possess a full subtle flavour; they are crisp but 
lack all sharpness. They have a low percentage of acidity and this 
causes them to age or mellow considerably, after four or five years 
in bottle. The bouquet becomes pronounced and the wine turns 
deep yellow: generally they are preferred when drunk young and 
fresh. The best red Graves have great quality and will improve 
and keep in bottle for many years; they can sometimes be distin- 
guished from the wines of other districts in Bordeaux by a special 
flavour that seems to derive from the high proportion of gravel in 
the soil. 

ChAteau Haut-Brion is the best-known chlteau of the whole 
district and it produces fine red and white wines, the red being 
classed as a "first growth,'' together with three from the MCdoc, 
in the classification of 1855. Appellation contrdle'e has been per- 
mitted to Graves wines which fulfil the legal standard since the 
beginning of the 20th century ("Graves SupCrieures" being wines 
which possess a little more alcohol than "Graves"). An attempt 
Jvas made to classify the individual chbteaux in 1953, but the result 
has been impartially criticized in France and cannot be considered 
definitive. 

For the red wines the same grapes are used as in the MCdoc 
i q . ~ . ) ,  while for the white wines a mixture of the SCmillon and 
Sauvignon is customarily used in the same vineyards. 

The name "Graves" is often applied to white wines from other 
countries; although they never rival true Graves, they may ap- 
proach its style. 

See -4. Lichine and W. E. Massee, Wines of France (19j1)  ; J. R. 
Roger, "Vignoble Girondin" in Revue du Vin de Fuance, no. 168 and 
1 7 2  ( 1 9 5 7 ) .  (C. C. H. F.) 

GRAVIES. A gravy is a sauce made from the juices and 
fats extracted from meats in cooking. The term is also applied to 
the thickened liquid of stews. Ordinary meat gravies are dis- 
tinguished from sauces by their predominating element (osma- 
zome), which gives them their characteristic meat flavour. A 
plain meat gravy is the diluted juices of meat. I t  may be made: 
(a)  by pouring hot water over a dripping pan, adding salt and 
pepper and boiling until the sediment in the pan has coloured to 
a brown colour; where a plain gravy is not well coloured, extra 
colouring may be added in the form of browned flour or of an 
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artificial colouring made for the purpose; (b)  by stewing shank- 
ends of legs of mutton or other bones, gravy beef, etc., to form a 
stock; (c) by artificial means; i.e., gravy powders sold for the 
purpose. Meat gravies are ofien thickened with flour, and milk 
is sometimes added. Gravy is used with roast meat, game and 
poultry, but where meat is stuffed with forcemeat it is usual to 
serve a thickened gravy. In  certain cases it is advisable to have 
extra flavouring added to the gravy, such as garlic, spices, walnut 
or mushroom ketchup, lemon juice, etc. Generally speaking, 
these are used for stews and inferior meats, etc., to give extra 
flavour. For varnishing galantines, savoury rolls, etc., glaze is 
used. This is made by reducing a good brown gravy (generally 
made from brown stock) until i t  is of sticky, glazelike consistency. 

(J. A. SI.) 
GRAVINA, a town and episcopal see of Apulia, Italy, in the 

province of Bari, 36 mi. S.W. from Bari by rail (29 mi. direct), 
1,148 ft. above sea level. Pop. (1936) 21,909 (town), 23,208 

(commune). The town perhaps occupies the site of the ancient 
Blera, a post station on the Via Appia. The cathedral is mainly of 
the 15th century. The town is surrounded with walls and towers, 
and a castle of the emperor Frederick I1 rises above the town, 
which later belonged to the Orsini, dukes of Gravina; just outside 
it are dwellings and a church (S. Michele), all of which have 
been hewn in the rock. 

GRAVING DOCK, a narrow basin, closed by gates or by 
a caisson, in which a vessel may be placed and from which the 
water may be pumped or let out, leaving the vessel supported 
on blocks. I n  this way the ship is left dry and accessible for 
the purposes of examination, cleaning and repairs of the under- 
wateriparts of the hull. I n  British ports the term "dry d o c k  is 
more loften used than graving dock. The word "graving" was 
originally used to denote the cleaning of a ship's bottom by 
means of scraping or burning and coating with tar. (See DOCKS.) 

(LA. b. b.) 
GRAVITATION. Few physical phenomena are roughly as 

well known to everybody as gravitation. The common fact that 
any unsupported body falls to the ground was certainly known 
even to primitive man. The attempt to understand the laws of, 
and the reasons for, this very ordinary observation has given 
occasion to several fundamental advances in scientific thought, 
I t  is the purpose of this article to sketch briefly the main de- 
velopments of the theory of gravitation. 

The first to unravel the law of motion of a falling body was 
Galileo Galilei, one of the founders of the scientific method. He 
not only showed that the acceleration of any falling body is 
constant and has the same value for all bodies, but brought to- 
gether, perhaps for the first time, mathematical analysis and ex- 
periment. This combination of analysis and experiment is a true 
landmark in the history of science, and is easily the most fruit- 
ful innovation that has ever been introduced for the purpose 
of discovering scientific truth. 

The next to add a fundamental discovery to our knowledge of 
gravitation was Sir Isaac Newton. H e  found out the inverse- 
square law, according to which any two bodies in the universe 
attract each other in proportion to the product of their masses 
and inversely as the square of their distance apart. He worked 
this into a self-consistent scheme of dynamics and formulated 
completely the fundamental laws of mechanics. His work is an- 
other landmark in the history of science. 

The task of developing Newton's ideas from the mathematical 
point of view fell to the great French mathematicians of the early 
19th century, mainly SimCon Poisson,Pierre SimonLaplace, Joseph 
Lagrange and Jean d'Alembert. In  their hands the Newtonian 
theory of gravitation reached its highest perfection, and became 
what is known in our day as the classical theory of gravitation. 
This is sketched briefly in the first of the following sections. 

Almost a century elapsed before any significant progress was 
made towards understanding gravitation. In the first quarter of 
the 20th century, however, Albert Einstein made a number of 
revolutionary discoveries. First he showed that the Newtonian 
assumption that time is a universal parameter independent of the 
reference system, is not correct. As a consequence the funda- 

mental Newtonian equations of motion must be  revised. Next 
he set up his famous equivalence principle and proved the equal- 
ity of inertial and gravitational mass. Following in the footsteps 
of Hermann Minkowski he built up the concept of four-dimen- 
sional space-time and suggested that matter determines the geom- 
etry of space-time. According to him gravitation is a consequence 
of the fact that the space-time around matter is not flat, but 
curved. This is discussed briefly in the second section below. 

The development of Einstein's ideas is accompanied by huge 
mathematical complications, the root of which lies in the use of 
arbitrary variables to describe events in space-time. T o  these 
must be added the difficulty of ascribing clear-cut physical mean- 
ing to such arbitrary variables. These complications and diffi- 
culties more recently led George David Birk'noff to see how far 
one could build up a self-consistent theory of gravitation by 
using a flat space-time and Lorentz variables alone. H e  thus gave 
up the connection between matter and geometry of space-time, 
but, by way of compensation, achieved a very considerable sim- 
plification of the mathematical machinery required to develop the 
theory of gravitation. Experiment alone can decide whether the 
Einstein or the Birkhoff theory is closer to the facts, although 
from the point of view of philosophical depth and beauty the 
advantage is unquestionably on the side of the former. Birkhoff's 
theory forms the subject of the third section below. 

Another significant attempt to depart from Einstein's formula- 
tion of the theory of gravitation and to simplify the concepts 
used, is due to E.  A. Milne. His theory has led to a reformula- 
tion of the fundamental law of gravitation, in which the New- 
tonian law appears as a first approximation. He has shown that 
an observer may at will describe events in terms of either one of 
two times, "kinematical time" or "dynamical time," but that his 
choice of time also determines his choice of the geometry of 
space-time. In  the hands of Milne and his collaborators this 
theory has led to far-reaching results. It forms the substance of 
the fourth section in this article. 

Part I1 of this article is concerned with the measurement of 
gravitational forces. 

PART I. THEORIES OF GRAVITATION 
Classical Newtonian ~heo;y.-  he classical formulation of 

the well-known Newtonian theory, expressed by the inverse- 
square law of attraction, and due mainly to Laplace and Poisson. 
may be briefly sketched as follows: there is a scalar gravitational 
potential, cp, which obeys Poisson's equation, 

where p is a function of position, i.e., a function of the space 
variables (x,  y ,  z ) ,  defining the distribution of matter in space. 
This function thus expresses essentially the density of matter 
(mass per unit volume) in space. For example, in a region where 
matter is uniformly distributed, p=const.; in a region where the 
density varies exponentially, p =e-kr(r= d x Z f y 2 + z 2 ) ,  etc. I n  
empty space (p=o) this reduces to Laplace's equation 

If a solution of (1.1) or (1.2) can be found, the force is given by 

and the equation of motion of matter is, by Newton's second 
law of motion 

where v is the velocity of p. The latter expresses the mass 
density. 

Exanzp1e.-Suppose it is desired to find the motion of a parti- 
cle of mass m in the gravitational field of a large spherical body 
of mass A[. In  the space outside the latter, the solution of (1.2) 
satisfying the condition of spherical symmetry, regular every- 
where (r=o excluded) and vanishing a t  infinity is 

where A is an integration constant. From the condition that a t  
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function p expressing its distribution in the classical static case: 
one builds up the energy-momentum tensor T,, which expresses 
the distribution of matter and its motion. In order to obtain 
Poisson's equation as a limiting case, as described above, and to 
satisfy the conservation of energy and momentum, one must write, 

R ~ , - ~ R ~ , , , =  - ~ T T ~ , ,  (2.3) 

where R is the scalar R:. I t  is important to notice that the di- 
vergence 

Ti:, = o (2.4) 
because of the conservation of energy and momentum. The semi- 
colon indicates covariant differentiation (see TENSOR ANALYSIS). 

But, because of Ricci's theorem, the divergence (R$--?R~)~;; .  
2 

vanishes identically. 
I t  now remains to determine the equation of motion. In  the 

absence of gravitation the motion of a particle is a straight line, 
i.e., a geodesic in the Minkowski space characterized by 

ds2 = d ~ 1 ~ + d ~ ~ 2 +  d ~ 3 ~  - dzq2 (2.5) 
since in this case gll = g22 = gS3 = I ,  gt4 = - I,  gpv= o(p# v ) .  This 
geodesic, as is well known, satisfies the condition Gfds=o. Ein- 
stein then showed that acceleration of the reference system is 
equivalent to the appearance of a gravitational field in the ac- 
celerated reference system (principle of equivalence) and in- 
ferred that the path of an exploring particle in any gravitational 
field must be a geodesic satisfying the condition 

G[ds=o (2.6) 

with respect to the ds2 (2.1), where the tensor g,, is found from 
(2.3) (or C2.21). H e  later showed that (2.6) reduces to (1.3) 
for the case of weak fields. 

The principle of equivalence can be more accurately stated as 
follows: In  any infinitesimal region of any gravitational field it 
is always possible to find a local reference system with respect to 
which d2xp/ds2 = o for all world-lines through a point. 

From the above it  is seen that the language adequate for the 
expression of Einstein's theory of gravitation is that of tensors. 
The fundamental group of transformations is that of the arbi- 
trary transformations of four independent variables, 

This is an extremely complicated group and its complete structure 
has not yet been worked out. As a result the Einstein theory of 
gravitation is also very complicated and its consequences have 
only been worked out in a limited number of cases. Of the cases 
where the field equations (2.2) or (2.3) have been solved, per- 
haps the most important is the solution of Rpv=o for the static 
field having spherical symmetry (Schwarzschild's solution). I t  is 

where r is the distance from the origin and m is the mass of the 
particle at the origin, which generates the gravitational field. 
From (2.8) and (2.6) when applied to the motion of a planet in 
the gravitational field of the sun, follows the formula for the 
advance of the perihelion 

seconds per revolution (2.9)  

where a is the semimajor axis of the elliptical path and e is the 
eccentricity. The path itself may be described as an ellipse in 
which the major axis revolves slowly with sun as axis, in the 
way described by (2.9). For Mercury the advance of the peri- 
helion is 42 sec. per century, in good agreement with observation. 

For light the path is a geodesic, subject from (2.5) to the 
condition that ds=o. Applied to the sun, there follows for the 
deflection of a light ray going by the limb of the sun, 

4m/P (2.10) 
which amounts to 1.78 sec. for the case in question, in fairly good 
agreement with experiment. 

Lastly, for a stationary atom placed on the surface of a heavy 
body d r =  dO=dp =o. Hence, if one compares the radiation 
emitted by two identical atoms, one on the surface of a star and 
the other on the surface of the earth, and assumes that the 
proper time (ds) for both is the same, one obtains for  the ratio 
of the frequencies emitted by the two atoms 

m,, me, mass of the star and earth, respectively; r,, re, radius of 
the star and earth, respectively. Hence, a spectral line emitted by 
the atom on the star has a greater frequency than the same 
spectral line emitted by a similar atom on the earth. The spec- 
tral line emitted by the atom on the star is shifted towards the 
red (red shift). I t  is to be noted that in this derivation of the 
red shift no mention is made of the light signal which conveys 
the information from the star to the earth. Formula (2.11) is in 
fairly good agreement with experiment. 

I t  should be noted that the space described by  Schwarzschild's 
form (2.8) is curved. The distance r from the origin is therefore 
not to be confused tvith the Euclidean distance, nor the variables 
8, cp  J ~ i t h  the Euclidean angles. Nor is the time the same as the 
local time of restricted relativity. As a consequence it is impos- 
sible to compare the results obtained from (2.8) with experiments 
using local time and Euclidean distances and angles. 

Cosmological Consequences.-Since the field equations (2.3) 
claim general validity, they may be applied to the study of the 
universe as a whole. However, analysis shows that they, just like 
the classical equation of Poisson ( I . I ) ,  are incapable of being so 
applied as they stand. If one makes the simplest possible assump- 
tion, i.e., that the distribution of matter in the large is homo- 
geneous and isotropic, and space is unbounded, it  follows from 
(1.1) (1.3) that F is undefined at  a point. If one attempts the 
same analysis using (2.3) it turns out that the g,, are still un- 
defined a t  any point, or else it is impossible to satisfy the proper 
regularity conditions. In  the classical case it  was proposed by 
Carl Neumann to use in place of (1.1) the equation 

V2p+Ay= -4ap (2.12) 
whose fundamental solution is e-xr /r  instead of ~ / r  and gives a 
definite force at  any point. In  analogy with this, Einstein sug- 
gested that for cosmological applications one should write in 
place of (2.3) (A = cosmological constant) 

which reduces to (2.12) for weak fields. Einstein, W. D e  Sitter, 
N. F. Friedmann and Georges Lemaitre have found solutions of 
(2.13); of these, Einstein's solution corresponds to an unstable 
universe, D e  Sitter's to an empty one. The only solution of real 
physical interest is that due to Friedmann and, independently, to 
Lemaitre. This leads to an expanding universe in which the 
velocity of any point from any other chosen arbitrarily as origin 
is proportional to the distance. This has important applications 
to the recession of extragalactic nebulae discovered by E. C. 
Slipher and studied by Edwin Hubble, which show a red shift 
(Doppler effect) corresponding to a radial velocity of recession 
proportional to their distance from the earth. However, accord- 
ing to Hubble the experimental distribution, after all relativistic 
and other corrections have been applied, is not uniform. Rather 
the density of nebulae seems to increase as the distance in- 
creases. This contradicts the initial assumption and is a serious 
difficulty in relativistic cosmology. 

Birkhoff's T h e o r y  of Gravitation.- The inherent compli- 
cation of Einstein's theory and the difficulty about assigning defi- 
nite physical meaning to the arbitrary variables employed to 
describe physical phenomena led G. D. Birkhoff (about 1941) to 
try a new theory of gravitation using a flat space-time (R;va =o)  
and the Minkowski line element (2.5) ("electromagnetic space- 
time," as he calls it)  as a basis. The variables used are thus the 
local space co-ordinates and the local time of restricted rela- 
tivity, and have perfectly definite physical meanings, as made 
clear by Einstein himself. In  place of Einstein's postulate (I), 
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Birkhoff assumes that for the description of physical laws there 
is a fundamental Lorentz frame of- reference, from which all 
others are obtained by applying a Lorentz transformation. The 
laws of physics, in particular of gravitation, are thus expressed 
invariantly or covariantly with respect to such transformation. 
The fundamental group of transformations is now the Io-param- 
eter Lorentz group and thus much simpler than Einstein's group. 
From this point of view Birkhoff's theory is closer to classical 
Newtonian theory than Einstein's. As a consequence, the lan- 
guage adequate to express Birkhoff's theory is that of vectors in 
Minkowski's space-time. Birkhoff gives up the connection be- 
tween matter and geometry and does not assume that gravitation 
is connected with the geometry of space-time. 

The fundamental equation determining the gravitational po- 
tential is now, according to Birkhoff 

where is DIAlernbert's operator, hac is the gravitational po- 
tential and Tcj is the momentum-energy tensor. (3.1) clearly re- 
duces to (1.1) for static distributions of matter and static gravi- 
tational fields. Thus the velocity of propagation of the gravita- 
tional potential and field is always that of light. 

By generalizing (1.3) Birkhoff sets for the force equation 

where zd is the velocity. The equation of motion is obtained 
similarly, i.e., 

Example: Field of a particle. 
Let us try to find the field outside a single particle of mass m 

at rest a t  the origin. I n  empty space, (3.1) reduces to  

hrf can have singularities only at  the points of world-lines where 
the mass-particle is. The asymptotic form of hal in the vicinity 
of m, and in a reference system where m is at rest is, 

hi1 = hzz= ha3 = h~ = m / ~ ,  hi = o(i# j ) .  (3.5) 
Further, haj-+o as r+m and of course all the components hdj 
satisfy D'Alembert's equation. The conditions mentioned deter- 
mine hcj uniquely and (3.5) is therefore the only solution of the 
problem. Knowing the potential, the field of force is  determined 
using (3.2). 

It is worth noticing carefully that,  as a consequence of the 
fact that (3.1) is linear, Birkhoff's theory is linear in the potential 
and the field, that is, the potentials and fields of several particles 
simply add together just as in classical theory. I n  contrast, Ein- 
stein's theory is not linear, and the field of several particles is 
not the sum of the separate fields of each particle. 

I t  is apparent that Birkhoff's theory of gravitation is in- 
herently much simpler than Einstein's. While very few prob- 
lems of any physical interest have been solved with the help of 
the latter, the former may be used to attack certain questions of 
great physical and astronomical interest, among which may be 
mentioned the two-body, three-body and n-body problems. In 
Einstein's theory the first has already proved to be attended by 
very serious difficulties, and its solution can be obtained (T. Levi- 
~Civita, Einstein and Leopold Infeld, Banesh Hoffmann) only by 
making approximations, the meaning of which is not entirely 
clear. I n  Birkhoff's theory, as shown by C. Graef (1943)~ the 
solution of this problem is fairly simple and direct. The orbit of 
each body may be described as an ellipse of which the apsidal 
!he of the system advances at  the rate of 

seconds per revolution. Here ml and mz are the masses of the 
two bodies, a is the semimajor axis and e the eccentricity. For 
mz =o this reduces to Einstein's formula. The immediate sug- 
gestion is to  compare this with observations made on binary 

stars. Unfortunately the test, which would be crucial if suffi- 
ciently accurate measurements could be made, is not easy be- 
cause the components of most known double stars are so close 
together that important tidal forces come into consideration 
which also produce an advance of the apsidal line and mask the 
effect sought. Where conditions are most favourable, as in the 
white dwarf binary discovered by Willem Luyten, the time of a 
single revolution is of the order of centuries, so that no check is 
possible for the present. 

Important applications of Birkhoff's theory to the cosmological 
problem have also been made by Graef, and the comparison with 
observational material has been made by L. E. Erro. The cos- 
mological constant is not introduced ad hoc, but now appears 
simply as an integration constant. Again the velocity of recession 
of extragalactic nebulae is proportional to the distance. The 
theory, moreover, indicates a way out of Hubble's dilemma by 
showing that an additional correction to the observational data 
must be applied. This correction, known as the simultaneity cor- 
rection, is needed because the density of matter in the universe 
should be determined, not when light was emitted from distant 
nebulae, but a t  the place where such nebulae are now. Using 
Lorentz variables, and a frame of reference attached to the earth, 
as done in Birkhoff's theory, this correction acquires a perfectly 
definite meaning. 

A. Barajas has pointed out that Birkhoff's and Einstein's the- 
ories predict different relativistic corrections even for the case of 
weak fields (except for the advance of the perihelion) and 
further that in the former the trajectory of a particle is not a 
geodesic in any curved four-dimensional space. H e  has shown 
that the principle of equivalence holds in Birkhoff's theory just 
as in Einstein's, i.e., that it is possible to introduce in a gravita- 
tional field a local reference system in which the trajectories of 
mass particle are straight lines and the field vanishes. 

The comparison between Einstein's and Birkhoff's theories is 
most readily seen in the following table: 

EINSTEIN 

Four arbitrary Gaussian variables. 
Fundamental group: Transformations of four arbitrary functions of 

four arbitrary variables. 
Doubtful physical meaning of variables employed. 
Curved Riemann space. 
Restricted relativity valid in infinitesimal region of space-time. 
No fundamental reference system. 
Matter determines geometry of physical space. 
Inertia1 mass proportional to gravitational mass. 
Principle of equivalence valid. 
Nonlinear gravitational equations. 
Mechanical equations of motion are a consequence of field equations. 

BIRKHOFF 
Four Lorentz variables. 
Fundamental group: Lorentz group with ten arbitrary parameters. 
Local co-ordinates and local time of restricted relativity. 
Flat Minkowski space. 
Restricted relativity valid everywhere. 
Fundamental Lorentz reference system. 
Matter does not determine geometry of physical space. 
PrincipIe of equivalence valid. 
Linear gravitational equations. 
Mechanical equations of motion are not a consequence of field equa- 

tions. 

Finally, in Birkhoff's theory gravitational waves propagate 
with speed of light everywhere. The question of gravitational 
waves is difficult to discuss in Einstein's theory as a consequence 
of the introduction of arbitrary variables. 

Milne's Theory of Gravitation.-Milne has also tried to  
get rid of the difficulties which accompany the use of arbitrary 
variables to describe gravitational phenomena and has built up a 
theory of gravitation where the variables employed are Lorentz 
variables. 

Milne starts from the following postulates: (I) observers at- 
tached to different reference frames can signal to one another by 
means of light; ( 2 )  the speed of light in any reference frame is 
constant; (3) any set of particles presents the same appearance 
to all observers. 
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From these postulates he deduces that, if observers attached to 

a galaxy use Euclidean space, they will conclude that all galaxies 
are receding from one another, as they do if the red shift of 
spectral lines is to be interpreted as a Doppler effect. If, on the 
other hand, they prefer to regard one another as at  rest, they 
must use a different time scale and hyperbolic, not Euclidean, 
space. Further, if a particle moves under forces which depend 
only on its distance from other particles, and if every observer 
has to give the same description of these forces, the only possible 
law of force is, 

r m l m 2  - r m l m 2  
cto2 sin h2(r/cto) - r 2 ( ~ + r 2 / 6 ~ 2 t 0 2 + r 4 / ~ 2 0 ~ 4 t 0 4 + .  . .) (4.1) 

where ml, rnz are the masses of any two particles, I' is a con- 
stant, c is the constant speed of light, to is the "present" and r 
is the distance between the two particles. The present time to is 
2X1o9 years=6.3X1016 sec. as  inferred from the red shift of 
distant nebulae, and is not very accurately known. cto is thus of 
the order of two billion (z,ooo,ooo,ooo) light-years, so that for 
all distances less than millions of light-years the law of force is 
the classical Newtonian law I'rnlmz/r2. The constant of gravi- 
tation I? is calculated from the mean density of matter in the 
universe. 

According to Milne's theory an observer can choose any time 
scale he likes, but the choice of his time scale fixes his geometry. 
However there are two kinds of time scales which give the sim- 
plest results. The so-called kinematical time scale gives the sim- 
plest account of radiation, and of a minority of the properties of 
matter. Using this time scale, the past is finite. 

The second kind of time scale gives the so-called dynamical 
time, which is related to the kinematical time t by a logarithmic 
transformation. 

r=to(log t/to+1). (4.2) 

The past is infinite (negative) and the time is the same for all 
observers. 

On this scale all observers in the universe would assign the 
same instant to the appearance of a nova, just as in classical 
Newtonian theory. But the geometry now is hyperbolic, not 
Euclidean. The galaxies are not receding from one another, and 
neither stellar nor planetary systems are expanding. Energy and 
angular momentum are constant and dynamics is very nearly 
Newtonian. 

The logarithmic transformation connecting kinematical and 
dynamical time thus transforms a one-way infinite time scale 
(kinematical) into a two-way infinite scale (dynamical). We 
may choose for our calculations either scale, a t  will, and the re- 
sults will be the same. But it appears that, roughly, kinematical 
time is most appropriate for calculations having to do with radia- 
tion while dynamical is best fitted for those relating to matter. 
The present is so chosen that a t  present the two scales coincide. 
I t  is clear, however, that if they coincide now they did not in the 
past and will not in the future. Thus the wave length of the red 
line of cadmium, say, measured in terms of a material standard, 
will shrink about 5 X I O - ~  per century. The disagreement between 
the scales of time of matter and radiation of course becomes most 
important when dealing with huge intervals of time such as 
occurring in astronomy and geology. 

Milne's cosmology thus solves the old problem as to whether 
the age of the miverse is finite or infinite. According to him the 
answer depends on which time scale is used, i.e., on whether one 
depends on radiation or matter to assign an age to the universe. 

(M. S. V.) 

PART 11. THE MEASUREMENT OF 
GRAVITATIONAL FORCES 

G e n e r a l  Considerations.-The law of gravitation of classical 
mechanics first deduced by Newton (1665) from a study of 
Johann Kepler's empirical laws of motion of the planets states 
that: mutual action exists between masses of matter such that 
each mass is attracted toward every other mass with a force vary- 
ing directly as the product of the masses and inversely as the 

square of the distance between them. This law is formulated as: 

where: F is the force between the two particles of mass M I  and 
Mz, d is the distance between them, and G is a constant for all 
kinds of matter-the gravitational constant. This constant has 
the dimensions L3M-1T-2 and a numerical value depending on the 
units used. 

Although this law was first formulated rigorously b y  Newton, 
the existence of the gravitational action was seen more or less 
clearly by others. Even Ptolemy (A.D. 150) had a vague con- 
ception of a force tending toward the centre of the earth which 
not only kept bodies on its surface but in some way upheld the 
order of the universe. Kepler (1609) inferred that the planets 
move in their orbits under some influence or force exerted by the 
sun; but the laws of motion were not then sufficiently developed, 
nor were Kepler's ideas of force sufficiently clear to permit a pre- 
cise statement of the nature of the force. C. Huggens and R. 
Hooke, contemporaries of Newton, saw that Kepler's third law 
implied a force tending toward the sun which, acting on the sev- 
eral planets, varied inversely as the square of the distance. But 
two requirements necessary to generalize the law were missing. 
One was to show that the law of the inverse square not only 
represented Kepler's third law but his first two laws also. The 
other was to show that the gravitation of the earth extended to 
the moon. Newton's researches showed that the attraction of the 
earth on the moon was the same as that for bodies a t  the earth's 
surface, only reduced in the inverse square of the moon's distance 
from the earth's centre. He also showed that the total gravitation 
of the earth, assumed as spherical. would be the same on external 
bodies as if the earth's mass were concentrated a t  its centre. This 
led at  once to the statement of the law in its general form 
(equation [ s . ~ ] ) .  

The existence of the gravitational phenomenon is exhibited in 
the simple observation that any body on the surface of the earth 
is attracted to the earth by a force proportional to its mass. 
This force we commonly term the weight of the body. Thus, 
from equation 5.1, the force acting on a body of mass iWl, due 
to the attraction of the whole earth, whose mass Mz may be con- 
sidered as concentrated at  its centre, would be 

where r is the radius of the earth. 
The force per unit mass is therefore F/Ml, or: 

The force acting on the body ilill also may be considered as de- 
fined by Newton's second law of motion; i.e., F =  Mia, where a 
is the acceleration that would be caused by the gravitational at- 
traction of the earth if the body were allowed to fall freely. Thus 
the force on the body is exactly the same as if i t  were being 
accelerated at  a rate a=F/Ml  which is given by  equation 5.3. 
And, when the attraction of the earth is expressed as  a force per 
unit mass, i t  is exactly equivalent to an acceleration. Therefore, 
we often speak of the accele~ation of gravity synonomously with 
the intensity o f  gravity, g ,  of the earth. 

The gravitational constant G of the foregoing equations is one 
of the fundamental constants of nature. I t  can not be determined, 
however, by astronomical data such as led Newton to the for- 
mulation of the general law as expressed in equation (5.1). But. if 
all other quantities in equation ( j .1 )  can be measured experimen- 
tally, then G can be calculated. Thus, in view of its fundamental 
importance, the experimental determination of the numerical 
value of the gravitational constant became an important prob- 
lem to physicists immediately the gravitational law was formu- 
lated. 

On the other hand, in reviewing the efforts of the earliest 
workers in this field, it might appear that they were primarily 
interested in determining A ,  the density of the earth rather than 
the gravitational constant G. However, these two problems are 
so closely related that the determination of one leads quite di- 
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rectly to the evaluation of the  other. This circumstance arises 
as follows: 

If we assume the earth to  b e  a nonrotating sphere of mass M ,  
density A and radius r, the intensity of gravity g a t  its surface 
(from equation [5.3]) is 

Thus, if g and r are known, the determination of G and A 
are equivalent problems since the measurement of either deter- 
mines the other within the limits of accuracy of the known 
quantities. 

T h e  D e t e r m i n a t i o n  of the G r a v i t a t i o n a l  Constant.-In 
view of the above statement formulated in equation (j.41), we see 
that the determination of the gravitational constant G, the really 
fundamental problem, may be regarded either as the determina- 
tion of the mass of the earth in grams, most conveniently ex- 
pressed as its mean density A (mass/volume), or the determina- 
tion of the gravitational constant G. Corresponding to these two 
aspects of the problem there are  two modes of attack. 

( I )  Suppose that a body of mass m is suspended at  the earth's 
surface where it  is pulled vertically downward with a force w, 
its weight. At the same time let i t  be pulled laterally with a 
force p by a measurable mass M which may be a mountain, or an 
artificially prepared mass brought very near to m, and let d be 
the distance between the centres of mass m and M whether iW 
be  the mountain or the artificial mass. The earth pull may be 
regarded as the same a s  if i ts  mass were concentrated a t  its cen- 
tre, distant r. 

T h e n  w = ~ % r r 3 ~ m / r 2  = g m r r ( ~ ~ )  
3 3 (6.1) 

and p = GMm/@. (6.2) 

B y  division A = - $54:) 
and we can obtain the  mean density of the earth if t h e  ratio 

iJ 
can be observed experimentally. 

But the same observations permit the evaluation of G, the 
w 

gravitational constant. For, putting m =  - in  equation (6.2), we 
g 

get 

and g, the acceleration of gravity, is known from, say, measure- 
ments of the acceleration of a falling body or from pendulum 
measurements. 

( 2 )  In  the second method of attack the pull p between two 
artificially prepared measured masses MI and M2, is determined 
when they are a distance d apart. From the measured value of 
the  pull p, we obtain directly from equation (5.1), 

G =  pd2/M1Mz. (6.5) 
But  again, having determined G, we can determine the mean 

w 
density of the earth, A ,  for m =  - put in equation (6.1) gives 

I! - 
immediately 

A= 3g/4arG. (6.6) 
Experiments of the first type in which the pull of a known mass 

is compared with the pull of the earth may properly be termed 
experiments on the mean density of the earth, while experiments 
of the second class in which the pull between two known masses 
is measured directly may be termed experiments on the gravita- 
tional constant. However, for purposes of describing such experi- 
ments, a slightly different classification is desirable, viz.: 

( I )  Comparison of the earth's vertical pull on a body with the 
lateral pull of a natural mass such a s  a mountain or other massive 
natural feature. 

(2) Comparison of the  earth's pull on a body with the vertical 
pull of an artificial mass as in experiments with the common 
balance. 

( 3 )  Determination of the attraction between two artificial 
masses as in the Cavendish experiment. 

I t  is interesting to  note that the possibility of gravitational 
experiments of this kind was first considered by  Newton in both 
of the forms ( I )  and (3). I n  the Systems of the World (3rd 
edition, p. 40, 1737) he calculates that the lateral pull of a hemi- 
spherical mountain of radius 5 mi. and of the earth's density will 
cause a plumb line at its side to be deviated less than 2 minutes 
of arc. He also calculates (though with an error in his arith- 
metic) the acceleration towards each other of two spheres each 
a foot in diameter and of the earth's density, and comes to the 
conclusion that in either the case of the deviation of the plumb 
line or the attraction of the spheres, the effect is too small for 
measurement. In  the Principia, Book iii, Prop. x, he makes the 
celebrated estimate that the earth's mean density is five or six 
times that of water. Adopting this estimate, the deviation by an 
actual mountain or the attraction of two terrestrial spheres would 
be of the orders calculated, and regarded by Newton as im- 
measurably small. 

Whatever method is adopted, the force to  b e  measured is in- 
deed very minute. This may be realized if we here anticipate the 
results of the experiments which show that when the masses are 
in grams and the distances in centimetres, the values are approxi- 
mately A = j. j and G =  I/I j,ooo,ooo. The latter may be ex- 
pressed as G =  6 . 6 ~  I O - ~  (c.g.s. units). 

Comparison of the Earth's Pull with T h a t  of a Nat- 
u r a l  Mass-Boz~guer's Experiments.-The earliest experiments 
were made by Pierre Bouguer about 1740 and they are recorded 
in his Figure de la Terre (1749). They were of two kinds. In  
the first he determined the length of the seconds pendulum and 
thus g a t  different elevations. Thus at  Quito, Peru, which may be 
regarded as on a tableland with an elevation of about 9,400 ft., 
and again on the Isle of Inca a t  sea level, he determined g with 
pendulum apparatus. From the known difference in elevation of 
the two points of observation the measured value a t  sea level 
was projected to the elevation of the plateau by the inverse 1.2 
law, assuming that only free air occupied the intervening space. 
Actually his observed value of g at  the elevated station was 
,A greater than this calculated value, which difference he im- 
mediately assigned to the attraction of the 9,400 it .  of plateau 
material actually underlying the elevated station. Thus the ex- 
periment indicated that the attraction of the whole earth was 
6,983 times that of the plateau. Since the attraction of the 
plateau could be calculated on the assumption that it  was effec- 
tively an infinite slab of known thickness Bouguer concluded that 
the density of the earth was 4.7 times that of the plateau. This 
result is obviously much too large. 

In the second type of experiment he attempted to measure the 
horizontal pull of a 20,000 ft. mountain by suitable observations 
on the deflection of a plumb line. Because of experimental diffi- 
culties his results are not of interest but the importance of the 
experiment was in indicating the possibilities of the method. 

Maskelyne's Experiment.-In 1774 Nevi1 Maskelyne (Phil. 
Trans., p. 495, 1775) made an experiment on the deflection of the 
plumb line by a mountain, Schiehallion, in Perthshire, Scotland. 
I t  has a short east-west ridge with steeply sloping north and 
south flanks. H e  selected two stations on the same meridian, one 
on the north and the other on the south slope and by means of a 
zenith sector, a telescope provided with a plumb bob, he deter- 
mined at  each station the meridian zenith distances of a number 
of stars. From a survey of the district made in the years 1774- 
76, the geographical difference of latitude between the two sta- 
tions was found to be 42.94 sec. The difference in meridian 
zenith distances of the same star a t  the two stations would have 
been this value if the mountains were absent and the plumb line 
thus maintained a true vertical. But a t  the north station the 
plumb bob was pulled south and the apparent zenith deflected 
northward, while a t  the south station the effect was reversed. 
The observed zenith distances of the same star a t  the two stations 
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was 54.2 sec. as against the surveyed difference of 42.94 sec. distance between the centres of the two masses. I t s  pull increases 
Thus the difference representing the double deflection of the the'apparent weight of m by, say, 6w.  Then 
plumb line was 11.26 sec. From the results of this survey, 6w = GMm/d2. 
Charles Hutton (Phil. Trans., p. 689, 1778) computed the rela- 
tive density of the earth and mountain as 9 / 5  Assuming the Dividing, we obtain 
mountain density as 2.5, the mean density of the earth, A, would 6w/w = Mr2/Ed2, whence 
be 4.5. 

Airy's Experiment.-A modification of Bouguer's experiment 
E=M($)  ($). was carried out by Sir G. B. Airy (Phil. Trans., p. 297, 1856) in 

1854 at Harton mine near South Shields. This consisted in corn- Hence the mass of the earth is obtained in terms of the known 
paring gravity at  the top and bottom of a mine by the swings mass M .  Indirectly the gravitational constant G may then be 
of the same pendulum and thus finding the ratio of the pull of determined from the relation 
the intervening strata to the pull of the whole earth. The prin- 
ciple of the method may be understood by assuming that the g= GE/r2;  G=gr2/E 

earth comprises concentric homogeneous spherical shells, the last and the known value of g as measured by pendulum or falling- 
being of thickness h equal to the depth of the mine. Let the body experiments. 
radius of the earth to the bottom of the mine be r and the mean Vow Jolly's Experiment.-(Abhand. der K. buyer. Akad. der 
density up to that point be A. This will not differ appreciably Wiss. 2 C1. xiii, Ed. I, Abt. p. 1j7 and xiv. Bd. 2 Abt. p. 3.) 
from the mean density of the whole. Let the density of the strata About 1878-81, Philipp von Jolly performed experiments using a 
of depth h be 6. Denoting the values of gravity above and below common balance. Some of these experiments involved measure- 
by ga and gb we have ments of the change in weight of a mass due to change of eleva- 

3A tion o'f the mass above the earth's surface. Coupled with these 
g,, = G 4 EL .  = G ? ~ ~ A  (6.7) experiments he built up a lead sphere about I metre in diameter 

3 Y 2  3 beneath one of the lower pans of the balance. H e  found that the 
and weight of a 5 kg. mass was increased by 0.589 mg. when it was 

4r3A placed on the lower pan of the balance directly over the lead 
ga=G.4. - (,+ h)2+G'*iih' (6.71) sphere as compared with its weight on the upper pan so remote 

from the lead sphere as to be influenced a negligible amount by 
the added term being the attraction of a shell h thick observed the artificial mass. 
a t  a point on its outer surface. The ratio of equation (6.7) and H e  obtained as a result, 
(6.71) may be reduced to G= 6.465X IO@; A = 5.692. 

-- 2h gh8 
ga - I - -+- (approx.) (6.8) Experiments of Richarz and Krigar-Menze1.-(Anhang zuden 
gb  Y rA  Abhand. der k .  preuss. Akad. der Wiss. zu Berlin 1898.) I n  1884 

or A. Koenig and F. Richarz proposed a similar experiment which 
was ultimately carried out by Richarz and 0 .  Krigar-Menzel. I n  

6 r 
(6.81) this experiment a balance mas supported about 2 metres above 

the floor and with scale pans above and below as in Von Jolly's ex- 
Stations were chosen in the same vertical, one near the head periment. Weights I kg. each were placed say in the top right pan 

of the shaft and the other 1,2j0 ft. below in an abandoned m r k -  and the bottom left pan. Then they were shifted to the bottom 
ing. Two invariable seconds pendulums were swung and timed by right and top left, the result being, after corrections for the 
a comparison clock a t  each station. The seconds pendulums were change in density of air displaced through pressure and tempera- 
interchanged at intervals. The final result taking into account ture changes at  the two elevations, a gain in weight on the right 
the ellipticity and rotation of the earth is A ~ 6 . 5 6 5 ,  a value about of 1.2453 mg. due to the change in level of 2.2628 metres. Then 
20% higher than currently accepted values. a rectangular column of lead 210 cm. square cross-section and 

Von Ster?zeck's Experiment.-(Mitth. des K.V.K. Mil. Geog. 2 0 0  cm. high was built up under the balance between the pairs 
Inst. zer K'ien, ii, p. 7 7 ,  1882; p. 59, 1883; vi, p. 97, 1886.) R .  van of pans. On repeating the weighings there was now a decrease on 
Sterneck repeated the mine experiment in 1882-83 at the Adal- the right when a kg. weight was moved on that side from top to 
bert shaft at Pribram in Bohemia, and in 1885 at  the Abraham bottom while another was moved on the left from bottom to top. 
shaft near Freiberg. H e  swung two invariable half-seconds This decrease was 0.1211 mg., showing a total change due to the 
pendulums simultaneously, one at the surface and the other be- lead mass of 1.2453+0.1211= 1.3664 mg. and this is obviously 
low, interchanging them a t  intervals. Von Sterneck introduced four times the attraction of the lead mass on I kg. The changes 
an important improvement by comparing the swings of the two in the weights were made automatically, the results gave 
pendulums with the same clock using an electrical connection G=6.685)< IO-~; A =  5.505. between stations. This method eliminates the clock rates from 
the final calculations of the relative gravity values and begins a Poynting's Experiment.--(Phil. Trans., vol. 182, A, p. 565, 
new era in the determination of local variations of gravity. 1891.) I n  1878, J. H.  Poynting published an account of a pre- 

The values of A obtained by Von Sterneck were not consistent liminary experiment of the type of Von Jolly's but on a smaller 
but increased with the depth of the second station. All such scale with the view to demonstrate that the common balance could 
experiments to determine A by the attraction of natural masses be adapted to gravimetric work. I n  1891 he gave.an account of the 
are open to the serious objection that the distribution of density full experiment carried out with a large balance and with much 
in the neighbourhood can not be determined with sufficient greater care. The balance had a 4 ft. beam. The scale pans were 
accuracy. removed and from the two arms were hung lead spheres, each 

Comparison of the Earth's Pull on a Body with the weighing about 2 0  kg. a t  a level about 1 2 0  cm. below the beam. 
Vertical Pull of an  Artificial Mass by Means of the Corn- The balance was supported in a case above a horizontal turntable, 
mon Balance.-The principle of the method is as follows: Sup- the axis of which was vertically below the central knife-edge of 
pose a sphere of mass nz and weight w to be hung by a wire from the balance. On this txrntable was mounted the attracting mass, 
one arm of an ordinary balance. Let the mass of the earth be a lead sphere weighing I 50 kg. The centre of the large sphere was 
E and its radius be r. Then 30 cm. below the level of the centres of the hanging weights. 

The tu rn t~ble  could be rotated between stops so that the at- 
w = GEm/r2. tracting mass was first directly below one of the hanging weights 

Now introduce beneath m ,  a sphere of mass M and let d be the and then directly below the other. I t  was found necessary to add 
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a second balancing mass to  the turntable a t  twice the radius of 
the large mass in order to eliminate a spurious tilting of the 
balance support due to the shifting weight of the turntable. 

The balance beam was equipped with a special mirror arrange- 
ment which magnified the tilt of the beam about 150 times. About 
5 metres from this mirror was a telescope and scale for observing 
the tilt of the mirror. The experiment indicated that in moving 
the attracting mass from under one weight to a position under 
the opposite weight the balance beam changed deflection a little 
more than I second of arc-equivalent to a change in weight of 
about 0.4 mg. 

Poynting's results were 

D e t e r m i n a t i o n  of t h e  A t t r a c t i o n  be tween  T w o  Ar t i -  
f ic ial  Masses, Cavendish's Experiment.- (Phil. Trans., p. 
469, 1798.) This celebrated experiment was planned by the Rev. 

FIG.  1.- CAVENDISH BALANCE 

John Michell. H e  completed an apparatus but did not live to 
begin the work on the experiment. After Michell's death the 
apparatus came into the possession of Henry Cavendish, who 
largely reconstructed it  and in 1797-98 carried out the experi- 
ment. 

The essential feature of the experiment consisted in the deter- 
mination of the attraction of a lead sphere 12 in. in diameter 
on another lead sphere 2 in. in diameter, the force measurement 
being made with a torsion balance. Fig. I sho~vs the essential 
features of the apparatus. A horizontal beam Izh, 6 ft. long, was 
suspended at its centre by a torsion wire Ig. Two lead balls, 
m, m, each 2 in. in diameter, xere suspended at the ends of the 
beam. One end of the beam carried a suitable index whereby its 
angular position wiih respect to a horizontal scale could be de- 
termined very accurately by viewing through a distant telescope. 
The torsion balance mas enclosed in a case to shield it from 
convection currents. Outside the case, two 12 in. diameter lead 
spheres, ,W, M, were hung from an arm which could be turned 
on a vertical axis colinear with the suspension lg of the torsion 
balance. 

Suppose that first the spheres are so placed that one is a dis- 
tance d in front of the left-hand ball m and the other is the same 
distance behind the right-hand ball m. The gravitational attrac- 
tion of the two pairs of balls will be additive in tending to turn 
the torsion balance counterclockwise as viewed from above. If 
the big spheres are then moved around so as to be on the 
opposite sides of their adjacent small balls m, m, the torque on 
the torsion arm ~vill be reversed and it  will turn clockwise. The 

angle 26' between the two rest positions of the balance arm is 
four times as great as the deflection that would result due to the 
approach of one sphere to one ball. (We have neglected the 
cross-attraction of the right sphere on the left ball and the left 
sphere on the right ball.) 

By operating the torsion balance as a torsion pendulum and 
determining its period, or by other means, it  is obvious that the 
torsion constant of the suspension may be determined. Thus the 
force acting at  lever arm length a to produce the observed de- 
flection 2 0  may be calculated, and with the values of Jf, m and 
d known, equation (5.1) in principle gives directly the value of the 
gravitational constant G. 

The work of Cavendish was undoubtedly very accurate for a 
pioneer experiment; in fact, i t  was not really improved upon 
until nearly a century later. After making various corrections, 
Cavendish's results were: 

G= 6.754X I O - ~  (c.g.s. units), and A =  5.448. 

These results are within about 1.2% of currently accepted values. , 

Reich's Experiments.-In 1838 F. Reich published an account 
of a repetition of the Cavendish experiment carried out in the 
same manner but with somewhat smaller apparatus. (Versuche 
iiber die Mittlere Dichtigkeit der Erde mittelst der Drehwage, 
Frieberg, 1838; "Neue Versuche mit der Drehwage," Leipzig 
Abh. Math. Phys., i, p. 383, 1852.) The principal differences were 
in the methods of measuring the times of vibration and the 
deflection, and the changes were hardly improvements. His re- 
sult after revision was A =5.49. In  1852 he published an account 
of further work giving as a result A=5.58. 

Baily's Experiment.-In 1841-42 Francis Baily made a long 
series of determinations by the Cavendish method and with ap- 
paratus of almost the same dimensions. (Memoirs of the Royal 
Astron. Soc., XIV.) The attracting masses were 1 2  in. lead 
spheres and as the attracted balls he used various materials, lead, 
zinc, brass, glass, etc. The suspension was also varied, some- 
times consisting of a single wire, sometimes being bifilar. There 
were systematic errors in the work difficult to explain. His final 
result, A=5.6747, is not of value compared with later results. 

Boys' Experiment.-(Phil. Trans., A., pt, i, p. I ,  1895.) Pro- 
fessor C. V. Boys, having found that it is possible to draw 
quartz fibres of practically any degree of fineness, of great 
strength and very constant elastic properties, determined to re- 
peat the Cavendish experiment. He first investigated the ques- 
tion of optimum dimensions for the apparatus and concluded 
that the dimensions should be reduced until the determination of 
the linear dimensions became the limit of accuracy. These con- 
clusions were based on the fact that smaller dimensions would 
reduce temperature variations and resultant air disturbances and 
in other ways would make the experiment more manageable. 

Fig. 2 shows diagrammatically his arrangement of the ap- 
paratus. The horizontal beam was a small rectangular mirror 
about 2.4 cm. long. From the sides of this mirror gold balls of 
about 2.6 gm. mass each were hung by quartz fibres at levels 

differing by I j cm. The attract- 
ing masses were lead spheres, 
about 11 cm. in diameter and 
weighing about 7.4 kg. each, so 
arranged that the torque result- 
ing from the attraction was a 
maximum. The vertical displace- 
ment of the spheres and balls 
served to minimize the attrac- 
tion of opposite pairs and per- 
mitted the use of the very short 
beam. The horizontal mirror 
comprising the beam reflected a 
scale 700 cm. distant by which 
the deflection could be read. The 
result of this experiment, as 
given by Boys, was G=6 6 576X 

F I G .  ,?.-BOYS9 CAVENDIGH BAL. 1 0 ~ ~ ;  A = 5.5270. However, the 
ANCE last figure is not significant since 
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the individual observations ranged from 6.653 to 6.671. 

Braun's Experimerzt.-(Derzkschr. Akad. Wiss. TT/ie?z. Math. 
ATaturw., C1. 64, p. 187, 1896.) In  1896 Dr. K. Braun, S.J., gave 
an account of a very careful and excellent repetition of the 
Cavendish experiment with apparatus much smaller than that 
used in the older experiments, yet much larger than that used by 
Boys. A notable feature of the work consisted in the suspension 
of the torsion apparatus in a receiver exhausted to about 4 mm. 
of mercury, a pressure at  which convection currents almost. dis- 
appear while radiometer forces have hardly begun. The attracted 
balls weighed 54 gm. each and were 25 cm. apart. The attracting 
masses were spheres of mercury, each weighing 9 kg. and brought 
into position outside the receiver. Braun used both the deflection 
method and the time of vibration method suggested by Reich and 
John Forbes. The methods gave almost identical results and his 
final values were: 

Ignoring the 5th figure, which is not significant, the results agree 
with Boys' values. Braun reported 46 separate experiments, 26 
by the time-of-swing method and 2 0  by the method of direct de- 
flection, the individual results being weighted from I to 4. The 
individual results vary as much as 4 units of the third significant 
figure. 

G. K. Burgess' Experiment.-(Thdses pe'sente'es b la faculte' 
des sciences de Paris pour obtanir Ze titre de doctezcr de  l'univer- 
site' de Paris, 1901.) This was a Cavendish experiment in which 
the torsion system was buoyed up  by  a float in a mercury bath. 
The attracted masses could thus be made large ( 2  kg.) and yet 
the torsion fibre could be kept fine. From the centre of the beam 
depended a vertical steel rod with a varnished copper float a t  
its end, entirely immersed in mercury covered with dilute sul- 
phuric acid to remove disturbances due to varying surface ten- 
sion acting on the steel rod. The size of the float was such that 
the quartz torsion fibre 3; cm. long supported a weight of only 
j to 10 gm. The results gave: 

Eiitviis' Experiment.- (Ann. der Physik und Chemie, 59, p. 
354, 1896.) In  the course of investigations on local variations 
of gravity by means of the torsion balance, R. Eotvos devised a 
method for determining G somewhat like that used by Reich and 
Braun. Two pillars 30 cm. X 30 cm. X 60 cm. high were built up 
of lead blocks, the pillars b2ing 30 cm. apart. The torsion 
balance consisted of a platinum wire suspension about 150 cm. 
long supporting a beam somewhat less than 30 cm. long with 
small weights a t  the ends and enclosed in a shallow double-walled 
brass case with the view to minimize convection currents. The 
balance beam was first set in the line joining the centres of the 
pillars and its time of vibration determined. I t  mas then set with 
its length perpendicular to the line joining the centres of the 
pillars and the period of oscillation again measured. From these 
periods Eijtvos was able t o  determine the provisional value, 

G=6.65X IO-~ ,  whence A =  5.53. 

Heyl's Experiment.-(US. Bureau of Standavds Joz~rnal of 
Reseauch, vol. 5, p. 1243, 1930.) After a careful review of the 
work of Boys and Braun, Paul R. Hey! concluded that in- 
creased precision in the determination of G could hardly be ex- 
pected of the direct deflection method, whereas, as stated by 
Braun, the possibilities of the time-of-swing method had not 
been fully utilized. In  his repetition of the Cavendish experiment, 
Heyl therefore decided to use only the time-of-swing method. 
The apparatus was designed after the general pattern of Braun's 
but with a considerable increase in the attracting masses. 

The torsion pendulum consisted of tm-o small spheres, 50 gm. 
each, hung from the ends of a very light separator rod about 20 

cm. long which in turn was supported from its ends by truss 
wires attached to a fine tungsten filament about I metre long 
which comprised the torsion suspension. X small mirror attached 
a t  the point of suspension in conjunction with a telescope and 
scale 3.5 metres distant permitted observations of the angular 

motion of the moving system. A motion of one minute of arc 
of the moving system was exhibited as a shift of about 2 mm. 
of the scale in the field of the telescope. The timing of the tor- 
sion pendulum was accomplished by manually keying the ob- 
served transits of the pendulum and thus recording them on a 
chronograph which also carried seconds signals derived from a 
Riefler clock rated daily against Naval observatory signals. By 
well-known methods the chronograph record was then used for 
accurate calculation of the timing of the torsion pendulum, 
reduced to zero-amplitude time. 

The attracting masses used by  Heyl were two 66 kg. steel 
cylinders mounted with axes vertical and suspended from a 
rotatable support such that the line forming their mass centres 
could be made coincident with the line of centres of the masses 
on the torsion pendulum or a t  right angles thereto (as in Eotvos' 
experiment). Clearly in the former position the gravitatiohal 
forces add to the restoring force of the torsion wire and the 
period of the pendulum is a minimum. With the large masses at 
right angles to the axis of the pcndulum the period is a t  a 
maximum. As might be anticipated, particularly in the "near" 
position, the attracting masses produce a nonuniform gravita- 
tional field and the pendulum oscillations are not strictly sinus- 
oidal (nonisochronous), a detail which must be considered in 
timing the pendulum. I t  is of interest to  note that as stated by 
Heyl, "the time of swing in the 'near' position u7as usually about 
1,754 seconds and in the 'far' position about 2,081 seconds, and 
each could be measured to about 0.1 seconds. The difference, 
327 seconds, formed the critical quantity of the whole measure- 
ment and may be presumed accurate to about I part in 3.300." 
The original intent was to  time the pendulum photographically 
but because of optical difficulties reliance was placed on the 
manual observations. 

Precautions were taken that all mass and length measurements 
were well within the tolerance required to assure that such quan- 
tities could not introduce errors in the derived value of G within 
say I/IO,OOO. The use of steel cylinders rather than the usual 
lead spheres was with the view to assure accuracy of measure- 
ment, uniform density and permanency of measured values a t  
the cost of some inconvenience and mathematical labour. 

Heyl used as masses on the moving system, gold, platinum and 
glass balls, but not with the idea of obtaining any different value 
of G due to difference in material. The original gold balls were 
found to absorb mercury from the trap used in the evacuating 
system, such that ix. a period of five months their weights in- 
creased from 49.1067 gm. by 0.1379 gm. T o  avoid this difficulty 
the platinum balls were coated thinly with lacquer. The glass 
balls were made of high-quality optical glass ground truly spheri- 
cal. This material was selected because it would permit visual 
examination to insure perfect homogeniety of the mass. 

The moving system was housed in an air-tight container ex- 
hausted to a pressure of about 2 mm. of mercury to decrease the 
damping and minimize convection disturbances. The lower por- 
tion of the housing containing the beam system was of soft iron 
material to shield the pendulum magnetically. This was required 
because the massive steel cylinders when moved from one to 
another of the two observation positions altered the earth's mag- 
netic field. And while the small masses used on the beam were 
not of ferromagnetic material, they were either paramagnetic or 
diamagnetic and the resultant magnetic effect would be appre- 
ciable. The effectiveness of the magnetic shielding was tested by 
artificial magnetic fields before gravimetric observations were 
made. 

In  order to start the pendulum swinging for an observation, 
bottles of mercury served as portable masses which were moved 
manually and in resonance with the gravitationally induced swings 
of the pendulum until the desired amplitude of oscillation had 
been attained. Thereafter these masses were removed from the 
vicinity and because of the low damping, adequate amplitude 
remained for the duration of the observation. 

The following data mere obtained by Heyl, the results using 
the gold balls having been corrected for an assumed steady rate 
of absorstion of mercury. 
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and in view of the average departure from the mean appearing 
in the third decimal place, the final result: 

Heyl preferred to weight the results with the gold balls a t  4 
the neight given to the platinum and glass results and gives as a 
final value: 

Heyl and Peter Chvzanowski Experiment.-(Jottr. of Research, 
Xat'l. BZU. of Stds., vol. 29, RP 1480, p. I ,  July 1942.) In view 
of the unexplaindble inconsistencies in the several experiments of 
Heyl's 1930 work, it was repeated mith such improvements as 
were suggested by careful reconsideration of the details of the 
earlier experiment. T n o  improvements \\-ere found ~vorthy of 
adoption: photographic recording, and a change in the position of 
the large attracting masses. 

I n  the 1930 experiments the 66 kg. steel cylinders were ar- 
ranged n i th  their axes vertical. In  the later work the axes of 
these cylinders were laid horizontally. This simplified the meas- 
urement of distances and also eliminated some difficulties with 
slight departures from isochronism caused by the nonuniform 
field encountered by the pendulum when s\vinging with apprecia- 
ble amplitude. In all other respects the general arrangement of 
the apparatus mas the same as in the 1930 experiments. The 
balls used on the torsion pendulum were of platinum and weighed 
about 87 gm. each. The suspensions used were of t ~ o  kinds: 
ordinary commercial hard-drawn tungsten lamp filament, o.oo12- 
in. diam. of 288 gm. tensile strength, and a specially straight- 
drawn and annealed filament of o.oo14-in. dia. and 284 gm. tensile 
strength. As will be evidenced in the results, the hard-drawn fila- 
ment was superior for this work. This may be explained by the 
statement taken from the paper, "The times of swing with the 
annealed filament were about 1,880 and 1,640 seconds in the 'far' 
and 'near' positions respectively, with a difference of 240 seconds. 
LVith the hard-drawn filament (smaller diameter), the times of 
sning were increased to 2,920 and 2,200 seconds, with a dif- 
ference of 720 seconds. This three-fold increase in sensitivity 
ni th  the hard-drawn filament apparently overbalanced any slight 
ad5antage of stability on the part of the annealed filament." 

The time standard used was derived from the bureau of stand- 
ards' IOO kc. quartz oscillator precision standard and com- 
prised light flashes at  ; sec. intervals obtained from a suitably 
slotted disk driven from the time source by a synchronous motor. 
By a suitable lens system the image of the signalling slit, after 
reflection from the mirror on the torsion pendulum, was focused 
on a photographic plate. As the pendulum swung an image was 
recorded on the plate every 5 sec. The distance from the mirror 
to plate was 490 cm. and a deflection of I' at the mirror cor- 
responded to a distance of 17 cm. at  the plate. The sharpness of 
the lines recorded was such that 3 lines per mm. could be re- 
solved by a low-power microscope. 

The results of the observations were: 

Hard-drasutz Fihnzetzt Annealed Filament 
G =  6 6739X1o-~ G= 6 6 6 7 0 ~  10-* 

5 6 667 
69 703 
62 707 
5 1 680 

Mean, G = 6 . 6 7 5 j X 1 0 ~  G =6.668jX I O - ~  

These data indicate that the results for the hard-drawn filament 
give a precision twice that obtained with the annealed filament. 
Lveighting the results in proportion, the weighted mean is given: 

G=6.673+ o.oo3X ~o-a(cm.~ gm.-l s e ~ . ~ )  

The final result in the 1930 experiments was: 

The authors conclude with the statement that "a carefully 
planned and executed attempt to increase the precision of the 
1930 results has met with but slight success. The conclusion may 
be d r a ~ i ~ n  that the limit of the possibilities of the torsion balance 
has been reached." 

Zahvadnicek's Resonance Method.-(Phys. Zeits., vol. 34. p. 
126, 1933.) I n  "32 J. Zahradnicek introduced a modification 
of the torsion balance methods which shows considerable prom- 
ise. His apparatus comprises two coaxial torsion balances. The 
outer or primary balance is a U-shaped beam supported at  its 
midpoint by a steel suspension wire. At the lower terminals of 
the inverted U-beam, heavy lead weights are attached. The inner 
secondary balance is smaller and its axis is vertically below that 
of the primary balance. I ts  beam is a light horizontal bar mith 
small equal lead spheres at  the ends and is supported at  its cen- 
tre by a fine torsion wire. The suspensions of the balances each 
carry a small mirror so that oscillations may be recorded photo- 
graphically on a drum camera. The rest positions of the two 
balances are adjusted to be in the same vertical plane and each 
balance when displaced and released executes damped harmonic 
oscillations about the rest position. The balances are protected 
from air currents by a housing and, in addition, the secondary 
balance is shielded from air currents induced by oscillations of 
the primary balance by an inner housing of its own. 

I t  \+-ill be evident that the two balances are coupled by gravita- 
tional forces and, in particular, the small secondary balance mill 
be markedly affected by the much larger primary balance. The 
experiment comprises the adjustment of the period of the pri- 
mary balance until resonance occurs; that is, when the amplitude 
of the secondary compared with the primary is a maximum. The 
amplitudes and the logarithmic decrement of the secondary as 
determined by observing a number of turning points on the pho- 
tographic record of the oscillations, together with measurable 
dimensions including the moment of inertia of the secondary 
balance and its period in the absence of the primary, permit cal- 
culation of G. The theory involves the complexities of coupled 
oscillators and may be obtained from the reference publication. 
The method appears to be capable of accurate results. Zahrad- 
nicek gives 

Summary of Experimental Determinations of the Gravi- 
tational Constant G.-It is to be noted that in any experi- 
ment of class ( I )  or ( 2 )  as described above and involving a 
comparison of the earth's pull with the attraction of an artificial 
mass. the significant measurement involves a very small force 
superposed on the total attractive force of the earth. The experi- 
ment is therefore handicapped, so to speak, in the ratio of the 
radius of the earth to that of the artificial mass. That is, the 
apparatus must have a very high sensitivity indeed if the sig- 
nificant portion of the measurement is to have any reasonable 
degree of precision. Thus, while a modern spring gravity meter 
may be constructed to measure relative g within IO-~, if used in 
an experiment of the type described by Poynling. the value of 
G could scarcely be determined within two significant figures. 
And while the use of natural rather than artificial masses may 
appear to offer possibilities, actually such determinations can 
hardly compete due to spurious effects caused by undeterminable 
nonhomogeneities in density distribution within the earth's crust. 

Experiments in class ( 3 ) ,  therefore. appear to offer the only 
promise of precision in determinations of G. Heyl and Chrzanow- 
ski made a serious attempt to push the precision of the Caven- 
dish experiment beyond that of previous attempts and concluded 
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that the gain was inappreciable. Perhaps Zahradnicek's resonance 
method is worthy of further careful instrumentation. The most. 
significant experiments up to 1945 and their results were: 

( I )  Boys-1895 .G = 6.658 
(2) Braun-1896 6.658 
(3) Heyl-1930 6 6 j o f  ,005 
(4)  Zahradnicek-1932 6 6jg&.oz 
(j) Hey1 and Chrzanowski-1~42 6.6 j32.003 

Since (3) and (5) show,ed the lowest probable error and select- 
ing the latter as probably the best determination to date, we have 

Var ia t ions  in G.-LtrhiIe theoretical considerations (Part I) 
show that the gravitational constant G is independent of the 
nature of material composing the mass, experiments have been 
made to test the universal applicability of the constant. Eotvos 
and others working with the torsion balance showed that when 
the nature of the attracting masses Tvas varied over a wide range 
of substances, it was independent of the nature of the masses 
within the experimental error of 10-9G. The same work showed 
G to be independent of the chemical combination of the elements 
in the masses. Various experimenters have investigated the ef- 
fect of anisotropic bodies, i.e., the value of G remains inde- 
pendent of the direction of the crystallographic axes to within 
I O - ~  G, the limit of experimental error. Herman Shaw has shown 
that within experimental error, any variation in G with tem- 
perature must be less than 2X10-~ G per degree C. Q. Majorana 
and L. 1%'. Austin, and Thm-ing have investigated the effect of 
shielding layers of different media and obtained negative results. 
Thus in one case j cm. of lead interposed between the attractive 
masses produced no change exceeding 2 X 10-l~ G. Accordingly, 
G may be considered a universal constant independent of the 
state or nature of the mass body (not to be confused with the 
relativistic change of mass with velocity). 

MEASUREMENT OF TKE INTENSITY OF GRAVITY 
G e n e r a l  Considerations.-Measurements of the intensity of 

gravity or synonymously, the acceleration of gravity, g, of the 
earth comprise a class of measurements of more practical sig- 
nificance perhaps than determinations of the gravitational con- 
stant G by methods already described. While equation (j .4) gives 
the theoretical intensity, g, a t  the surface of a homogeneous, non- 
rotating, spherical earth, the actual intensity at any point on the 
earth's surface departs considerably from the value so derived. 
Actually the value of g observed a t  any point a t  or near the 
earth's surface is the resultant of the earth's attractive force 
and the oppositely directed centrifugal force due to the earth's 
rotation. Therefore the value of g at  the poles where centrifugal 
force is zero will be greater than a t  the equator where the rota- 
tional effect is a maximum. Moreover, g is modified by the 
shape of the earth and related factors. In  particular, the earth's 
figure of equilibrium under the influence of gravitation and its 
own rotation is closely an ellipsoid of revolution, its minor axis 
through the poles being some 42.95 km. or 26.69 mi. shorter 
than the equatorial diameter. Normal gravity at  sea level accord- 
ing to the formula of Cassinis, accepted as standard by the 1930 
meeting of the International Union for Geodesy and Geophysics, 
is given by: 

where 4 is the latitude of the sea-level station and the rotational 
and polar flattening effects are properly considered. 

If,  however, the station is at a height h metres above the sea- 
level datum because of the increased distance from the centre of 
the earth, normal g is given approximately by: 

In  geophysical literature unit g has been named the "gal" 
(after Galileo) ; I gal= I cm./sec./sec., or, I milligal (abbrevi- 
ated mg.) = 0.001 gal= 0.001 cm./sec./sec. I t  represents about 
IX 10-7 g and the notation mg. will be used in the remainder of 

this discussion. Thus the above elevation correction has a value 
of -0.3086 mg. metre or -0.09406 mg./ft. approximately. 

However, the above simple formula or "free-air" elevation cor- 
rection assumes that only free air occupies the space between the 
point of observation and sea level, the attraction of the mass of 
earth between the observation point and sea level being ignored. 
The additional correction for the attraction of this material is 
commonly called the "Bouguer" correction and, if the topog- 
raphy is fairly flat, is given quite closely by the attraction of an 
infinite slab of thickness h and density a. The  attraction of 
such a slab is 

and is to be added algebraically to the "free-air" correction. If 
the topography is irregular, additional "terrain" corrections are 
required which are too complicated for consideration here. 

Kow it will be evident that in calculating normal g on the 
basis of an ellipsoidal rotating earth with corrections for the 
effects of elevation above sea level and topography, it has been 
tacitly assumed that any density variations in  the material below 
the selected sea-level datum are uniformly distributed as con- 
centric shells comprising the earth's crust. Actually this is not 
the case and studies in isostasy (see GEODESY) indicate that sig- 
nificant lateral variations in the density of the crustal material 
persist to a depth, called the "depth of isostatic compensation" 
some 114 km. below the sea-level datum. Thus measurements of 
g a t  points on the earth's surface may differ by  vdrying amounts 
from the value as calculated above for the idealized earth, and 
these differences or anomalies reflect the nonhomogeneous density 
distribution in the crustal material. If such nonhomogeneities 
did not exist, an equigravity surface would everywhere be parallel 
to the sea-level datum. Hence in modern geodetic studies involv- 
ing gravity observations covering large areas, the observed values 
are compared with theoretical values only after suitable isostatic 
corrections have been made in addition to the more obvious ele- 
vation and topographic corrections. (\Villiam Bowie, Egect of 
To#ograplzy and Isostatic Compensation t@o?z tlze Intensity of 
Gravity, U.S. Coast and Geodetic Survey, Special Publ. Xo. 12, 
1912.) When such complete corrections are included, the residual 
anomalies are relatively small as illusirated by the fact that out 
of 1 2 2  scattered stations in the United States the maxinzztm 
residual anomalies are about 1 6 0  mg. with a very localized area 
near Seattle, Wash., having the unusual residual of -9; mg. 
Doubtless such values may be considered representative of the 
order of magnitude that may be observed generally over the en- 
tire earth. And since with few exceptions these maximum residu- 
als amount to say --tjo parts per million of total ,a and in gen- 
eral are far less, a high degree of isostatic adjustment within the 
earth's crust is indicated. Indeed, as stated in the above ref- 
erence, gravity observations in the United States "indicate that 
the excesses or deficiencies of mass represented by  the residual 
gravity anomalies correspond to a mass excess or deficiency aver- 
aging about 630 ft." However, it is to be noted that these con- 
clusions refer to averages. Actually individual areas may show 
anomalies far in excess of these figures and it  has been shomn 
conclusively that some regional anomalies are closely related to 
regions of abnormal tectonic activity in the earth's crust and 
that local anomalies are definitely related to local density varia- 
tions associated with geological features. 

Evidently the intensity of gravity varies in anomalous fashion 
over the surface of the earth. The anomalies of a regional nature 
are associated with broad-scale isostatic, tectonic and geological 
factors and even possible departures from the assumed ideal 
shape of the earth. Herein lies the interest of geophysicists and 
geodesists (see GEODESY) in regional and world-xide gravity data. 
On the other hand, in addition to this somewhat academic value, 
a very practical interest exists in the local gravity anomalies 
resulting from the perturbations superposed on the regional 
graviiy field as a result of density variations associated with the 
more superficial geologic features. I t  is the relation of such local 
gravitational anomalies to structural geology that has given rise 
to an important application of gravity measurements in the 
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field of exploration geophysics, particularly as applied to petro- of the centre of gravity, for which the period of oscillation is the 
leum exploration. The very considerable economic importance same: points B and C at 11 and 12 respectively. The period of such 
attached to the latter has resulted in the expenditure of great a pendulum is given by 
effort and vast sums in the development of gravimetric methods 
and in extensive and detailed surveys in known and potential T= 2~[(11$12)/gl*. (8-3) 
petroliferous areas. Indeed, it may be said that the most sig- On the other side of the centre of gravity there are two other 
nificant advances in instrumentation have been made in this points D and E for which the period is the same. AD=AB=ll,  
field since such methods were first applied on a large scale for and AE=AC=Z2. Also C D = B E =  (ll+k). Thus C and D are 
exploration purposes about 1923. two points, unsymmetrically placed with respect to the centre of 

Methods of G r a v i t y  Measurement.-Measurements of the gravity, whose distance apart is equal to the length of a simple 
intensity of gravity may be divided into two classes: ( I )  abso- pendulum whose period of oscillation is the same as that of the 
lute, and ( 2 )  relative gravity. As will be evident later, and in compound pendulum. This relation holds even though the pen- 
common mith all absolute measurements of forces or similar dulum is not a uniform bar. 
quantities, the precision attainable in absolute gravity measure- Kater's Pendzllum for ~Weasurements of Absolute g.-The best 
ments is considerably less than in the case of relative measure- method known for absolute determinations of g involves the 
ments. Fortunately, from a practical viewpoint the relative above properties of a compound pendulum. This was suggested 
method is adequate for the purposes desired and moreover its by Gaspard de Prony ( I ~ o o ) ,  by J. G. von Bohnenberger (1811) 
precision ir~creases somewhat in proportion as the areal extent of and by Capt. Henry Kater (1817). Kater was probably the first 
the desired survey decreases. Thus while a precision of say to make pendulums to which equation (8.3) could be applied 
2X I O - ~  g may be adequate to define semiregional anomalies, for precisely. 
exploration purposes involving very local and hence very minute About the year 1818 Kater employed the invariable pendulum 
variations, relative measurements within 10-7 or even ~XIO- '  g for determining the variation in g at  the principal stations of the 
are required. Trigonometric Survey of Great Britain. (Phil. Trans., p. 337, 

Absolu te  G r a v i t y  Measurements.-Measurements of the 1819.) The pendulum comprised essentially a rod fitted with two 
intensity of gravity have long been made by means of the knife-edges a t  opposite sides of the mid-point and so adjusted 
pendulum and prior to the middle of the 18th century a small that the period of oscillation was the same about both of them. 
weight suspended by a thin thread was usually employed. The When this adjustment had been made the distance between the 
length was adjusted so that the pendulum oscillated a little faster knife-edges was equal to the length of a simple pendulum of the 
or slower than the escapement of a chronometer-type clock and same period (equation [8.3]). Thus the absolute value of g could 
accurate comparisons of the period of the pendulum mith the be determined from the period of oscillation and measurements 
gravity-independent timing of the clock were made by the method of the distance between the knife-edges. 
of coincidences. Assuming the pendulum bob to be a point mass Kater's pendulum still remains the best method of measuring 
and its support a weightless thread, the relation between its period the absolute value of g, since the measurement of the distance 
T and the intensity of gravity g, when oscillating with an in- between its knife-edges is a relatively simple problem. In  a later 
finitesimally small amplitude, is given by form Kater's pendulum comprises a metal bar carrying two fixed 

T= z n a  or, g=p21/Ta.  knife-edges. These are set facing each other on opposite sides of 
(8'1) the centre of gravity of the bar and serve as axes of oscillation. 

However, any practical pendulum comprises some form of On the bar are also mounted two masses, one of which is much 
rigid rod carrying a supporting axis, usually a knife-edge, at one larger than the other. By adjusting the position of the larger 
end and perhaps a mass or bob at  the other end. For such a mass the period of oscillation about the t x o  knife-edges is eas- 
compound pendulum equation (8.1) becomes: ily made approximately equal. The small mass can then be ad- 

T= z~[ (K~+Z~) / lg ]+  (ga2) 
justed until the difference of the two periods is arbitrarily small. 
With this form of pendulum equation (8.3) still applies and the 

where K is the radius of gyration of. the whole pendulum about distance between the fixed knife-edges is the only measurement, 
its centre of gravity, and 1 is the distance from the knife-edge other than the period of oscillation, required to determine g. 
to the centre of gravity of the pendulum. There are, however, certain corrections required if very accurate 

determinations are to be expected and since similar corrections 
are required in all types of pendulum measurements the factors 
involved are given here. 

( I )  Ancp1itude.-The amplitude of the actual oscillations are 
not infinitely small as required of the simple pendulum theory and 
the period T must be corrected to zero amplitude. 

( 2 )  Buoyancy.-The pendulum swinging in air is buoyed up 
by the mass of air displaced. Evidently this buoyancy is equiva- 

- lent to a reduction in g acting on the pendulum and the result 
must be corrected accordingly. 

(3) Aerody~za~lzic.-The pendulum drags a certain amount of 
t ! ! I air alonn with it  in its motion and the increased effective mass 

L. U. I being placed e4uidistant from the centre of its geometrical figire 
FIG. 3.- CHARACTERISTICS O F  COMPOUND P E N D U L U M .  PRINCIPLE OF 
"MINIMUM" PENDULUM (EFFECTIVE L E N G T H X R A D I U S  O F  GYRATION) 

though its centre of gravity ( c ' ~ ) '  
(4) Damping.-The viscous resistance of the air as well as 

I 
T min. 

1 

In  the design of pendulums for gravity measurements it is energy dissipation at  the knife-edge causes a damping of the 
important to look further into the properties of the compound pendulum oscillation which increases its period slightly as in all 
pendulum. If a rigid rod be equipped so that the length 1 be- oscillating systems. This effect may be introduced along with the 
tween the centre of gravity of the rod and the knife-edge may be amplitude correction if the initial and final amplitudes are care- 
varied over a wide range, the period T of the pendulum will be fully observed. 
related to 1 as shown in fig. 3. Thus it will be found that there (5) Temperature.-Temperature changes will change the length 
are two values of 1 when the point of support is on the same side of the pendulum in accordance with the thermal expansion co- 

-1 rnin.4 I thus pr;duced increases the moment of inertia and hence the 
- 1 ~ 4  I period of the pendulum. For a Kater-type pendulum it can be . 1 - shown that this correction is zero if the external form of the - p I ~endulum is svmmetrical about its mid-noint. the knife-edges 



1. Gulf  " minimum"  pendulums. 2. Pendulum equipment for geophysical moving system. Ribbon-type supporting spring converts vertical displace- 
exploration. 3. Portable bif i lar gravimeter: A. clamp control; B. Spring ments of mass t o  angular deflections. 5. Underwater gravimeter: A. Re- 
tension supports most of mass, torsion opposes bif i lar torque; C. Bifilar cording camera; B, C. L i g h t  sources for level units; D, E, F, G. Photo- 
suspension, drawn i n  t o  make visible; D. Ciamp arm; E. Mirror  on moving vol ta ic  cells for level indications; H, I. Gear box and motor for f i lm drive; 
system; F. Torsion head adjuster; G. Cal ibrat ing weight; H. Main mass; J, K. Motor and gear box for clamping device; L ,  M. Remotely controlled 
I. Ligament operating clamp arm; J. Dam'ping magnet. 4. Hoy t  gravimeter level l ing motors 
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efficient of the penduium material. 

(6) Sway of Support.-The supports on which the knife-edge 
rests will yield very slightly to the horizontal forces imposed by 
the swinging pendulum. Since the sway will be in phase with the 
pendulum oscillations i t  will be seen that the sway effect is 
analogous to a slight increase in the effective length of the pen- 
dulum and increases its period. In  practical cases the sway may 
be measured by means of an optical interferometer or computed 
from the known mass of the pendulum, its amplitude, and the re- 
silience of the knife-edge support as measured by an interferom- 
eter when a known horizontal force is applied at  the support. 

(7 )  Rounded Knife-Edge.-In theory, the knife-edge is as- 
sumed to be infinitely sharp. Actually it  must have, effectively, 
a slight radius of curvature. As a result the pendulum swings on 
a "rolling" contact which tends to shorten the period. In  the 
case of Kater-type pendulums, this correction is avoided if the 
radii of curvature of the two knife-edges are equal. 

In  practical cases, amplitude corrections ( I )  are minimized by  
holding the amplitudes to small values-but they must be meas- 
ured. The buoyancy, aerodynamic and damping corrections ( 2 ,  
3, 4) are minimized by swinging the pendulums in an evacuated 
case at  relatively low air pressure (about 4 mm. Hg.). Tempera- 
ture effects ( 5 )  are minimized by the use of material having low 
thermal expansion coefficients and by controlling the tempera- 
ture. The sway of the support (6) can not be eliminated when 
swinging a single pendulum though i t  may be minimized by the 
use of a very rigid support for the entire pendulum case. 

Re la t ive  G r a v i t y  Measurements- Pendulum Equip- 
ment.-Geodetic and geophysical problems concerning gravity 
may be adequately studied by means of relative measurements 
since only the differences in gravity a t  various points on the earth's 
surface are required with a high degree of accuracy, while the ab- 
solute numerical value IS of secondary importance. Fortunately 
such relative determinations may be made with considerably higher 
precision than absolute measurements with the Kater pendulum. 
Thus a notable advance in gravimetric apparatus was made in 
1882 when Von Sterneck introduced the quarter-meter invariable 
pendulum, which beat half-seconds (period=r sec.). Its com- 
pactness made i t  more practical t o  minimize some of the ex- 
traneous disturbances than was the case with more cumbersome 
apparatus. Moreover the pendulum itself, having no adjustable 
parts, was more rugged, and by virtue of the method of opera- 
tion, length measurements were eliminated. 

In  principle, the period of an invariable (fixed length) pen- 
dulum was determined a t  a base station a t  which the absolute 
value of g had previously been determined by the Kater method. 
Using this period as the standardized value, and assuming that 
the pendulum remained fixed in length, observations were then 
made at  other stations and any change in period observed was 
assumed to be due to a change i n  g as compared with the value 
at  the base station, in accordance with equation (8.1). In  effect the 
value of g at  the base station is-transferred to the new stations 
and this transfer is effected with a higher precision than would 
ordinarily be obtained by a repetition of the Kater pendulum 
work a t  the new locations. For this reason all geodetic and 
related gravity pendulum observations are made by relative 
measurements using this principle. 

Available information to date indicates that perhaps the most 
accurate pendulum measurements of relative g have been made 
with apparatus designed for use in geophysical exploration. Since 
this equipment incorporated all of the refinements developed dur- 
ing the period from Von Sterneck's day to about 1936 when 
other instruments replaced the pendulum, a brief description of 
this equipment should present an adequate outline of modern 
gravity-pendulum equipment. 

Minimum Pendulums.-Referring to fig. 3 showing the prop- 
erties of a compound pendulum i t  will be noted that at a certain 
length l,,,., the pendulum has a minimum period and any change 
of the length in either direction results in an increase in period 
of oscillation. Practical use of this property is made in the con- 
struction of an invariable pendulum by so designing it  that the 
knife-edge is located a t  the point Z,,,. Because of the slow change 

in slope of the T vs. 1 curve on either side of the minimum point, 
such a pendulum will be far less sensitive to slight changes in I ,  
caused by wear or inadvertent slight shifts of the knife-edge posi- 
tion, than is the more common pendulum comprising a heavy 
weight on a relatively long staff. I t  may be shown that this 
condition is realized when the distance from the knife-edge to 
the centre of gravity of the pendulum is equal to its radius of 
gyration about an axis through the c.g. and by suitable measure- 
ments this adjustment may be attained with adequate precision. 
(For theory see 0. Meisser, Zeitsclzr. f .  Geophysik, vol. 6, pp. 
1-12.) However, this device does not eliminate certain other 
variables which may appear to be equivalent to a physical change 
in lmin. 

Since changes in temperature will change the length of a pen- 
dulum in accordance with its thermal coefficient of expansion, a 
material having a very low coefficient is desired. Early pendulunls 
were made of brass, probably to eliminate magnetic effects and 
because no superior nonmagnetic material was then available. 
Later invar, a relatively nonmagnetic nickel-iron alloy having a 
low thermal coefficient of expansion, mas used. However, while 
its expansion coefficient is about I X 104 compared with about 
18X1o-~/C." for brass, the magnetic effects are not negligible 
and it is somewhat unstable physically, as evidenced by sudden 
unexplainable shifts in period. Fused quartz. having a thermal 
expansion coefficient of 0.25x10-6/C." is the most suitable 
material to minimize temperature corrections and is extremely 
stable physically. These desirable properties outweigh the dis- 
advantages both of difficult fabrication and low density which 
decreases the energy of the swinging pendulum with a resultant 
increase in damping. 

Such minimum pendulums designed for geophysical exploration 
are shown in Plate, fig. I. They are about 30 cm. long, weigh 
590 g. and have a period (complete oscillation) of approx- 
imately 0.89 sec. They are ground from a single piece of fused 
quartz except for the fused quartz plugs that form the knife- 
edges. These one-piece plugs, with a suitable ground and polished 
knife-edge, closely fit and are cemented in a hole in the head of 
the pendulum. Massive blocks of Pyrex glass with the top face 
ground and polished to an optically flat surface constitute the 
knife-edge supports or bearings. A conical centring hole is ground 
in the bottom face a t  one end of the knife-edge plug and with a 
V-groove at  the other end, means are provided whereby two ball- 
point supports on a lifting device insure that the knife-edge is 
always returned to exactly the same spot on the flat supports. 
Since the pendulums must be lifted and clamped for transporta- 
tion, after the centring lift-device has carried the knife-edge off 
the support, a secondary lifting device engages the bottom of the 
pendulum while the upper end enters a suitable socket whereby 
the pendulum is firmly clamped while the knife-edge plug is 
relieved of any load. 

The adjustment of the K=l  relation required of a minimum 
pendulum is attained with sufficient accuracy by  preliminary ad- 
justment of the design of a homogeneous metal pendulum and 
duplicating this replica in the quartz. Matching of the periods 
of a pair of pendulums to high precision as required in  two- 
pendulum apparatus may be accomplished by grinding material 
from the lower end of the slow pendulum. Those of Plate, fig. I 
are matched within 2 X I O - ~  sec. 

Modern pendulum apparatus uses a pair of pendulums swing- 
ing with equal amplitude and 180" apart in phase, the matching 
of their periods being sufficiently accurate to assure that the 
phase opposition will be retained within sufficient tolerance for a 
run which may be for an hour's duration. This method of operat- 
ing a pair of pendulums in phase opposition accomplishes two 
important results: ( I )  The horizontal acceleration imposed on 
the support by one pendulum is balanced by an opposite accelera- 
tion of the second pendulum thus eliminating the cause of sway 
and the sway correction which normally is very important but 
difficult to ascertain. (2) I t  permits elimination of the perturba- 
tions in phase and hence the periods of the pendulums caused 
by extraneous horizontal accelerations of the support such as 
seismic or similar random disturbances which may not average 
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out over the duration of a run. Because any horizontal accelera- 
tion imposed on the support and advancing the phase of one 
pendulum will retard the other, the average of the two periods 
will be equivalent to a 'Lfictitious" pendulum whose period is un- 
affected by the disturbance. ("Observations de pendule dans les 
pays bas," F. A. Vening-Neinesz, Pub. de la Conzmission Ceo- 
desique Neerlandaise, p. 12 ,  1923.) By recording each pendulum 
separately, the magnitude of any disturbing seismic effect may 
be observed while permitting its elimination by averaging the 
two periods. 

The details of the remainder of the pendulum apparatus will 
depend upon the method of operation. I n  the exploration equip- 
ment two pendulums are mounted in a vacuum-tight cast-alu- 
minum case. Clamping, starting and stopping of the pendulums 
are all done from the outside through vacuum-tight stuffing boxes 
without disturbing the vacuum. The cases will normally main- 
tain a 0.1 mm. Hg, vacuum for months without pumping out. 
The case is surrounded by a net of electric heating nires and is 
covered completely by a thick eiderdown cover. A suitable ther- 
mostat controls the portable battery power to  the heater and 
maintains the case within 0.1' of a fixed temperature some few 
degrees above the highest ambient temperatures encountered. By 
careful attention to these details the magnitude of corrections 
may be minimized and particularly, by keeping the operating 
conditions very nearly constant, variation of the corrections, 
which is the most troublesome factor in relative measurements, 
is thereby minimized. As a further example, amplitude correc- 
tions may be eliminated by always starting the pendulums at the 
same amplitude through careful maintenance of the adjustment 
of the operating levers, and with constant pressure in the case, 
the decrement is quite constant so that final amplitudes are the 
same from one run to another. The pressure is indicated by a 
suitable low-pressure gauge and an efficient drying agent in the 
case assures that no density changes result from humidity varia- 
tions. Electrostatic charges on the pendulums which may be very 
serious because of frictional effects in the padded clamping device 
are completely eliminated by the ionizing effect of a small 
amount of radioactive material in the case. 

Associated with the pendulum apparatus itself is the recorder 
equipment which, again, may depend on the method of operation. 
In  the exploration equipment the recorder contains a small 
straight filament lamp to serve as a light source from which a 
beam of light passes into the pendulum case. This beam is di- 
vided into two beams, each of ~ h i c h  is reflected four times from 
the faces of the two pendulums and a set of fixed mirrors. Finally 
the two beams are returned to the recorder where they fall on a 
moving photographic tape. The tape also records light reflected 
from two oscillograph elements. One of these is used for record- 
ing radio time signals and the other for recording a 500-cycle 
A.C. reference trace obtained from an electrically driven tuning 
fork. This joo-cycle trace serves to subdivide the second signals 
so that the transit of a pendulum through its equilibrium position 
and its phase with respect to any given time signal may be meas- 
ured within about o .ooo~ sec. regardless of slight variations in 
tape speed. A fen. seconds' running of the tape suffices to estab- 
lish the phase of the pendulums with respect to an initial time 
signal and at  the end of the run, say an hour later, another few 
seconds of recording provides the phase positions at  the final 
signal. The periods of the pendulums are known accurately 
enough so that the number of whole swings in the run can be 
determined from the number of seconds (measured with a 
chronometer) between the starting and ending time signals. The 
fractions of a swing are obtained accurately from the tape 
measurements. Thus the measurements give for each pendulum 
the total number and fractions of swings over the interval of the 
time signals. With a reading error of the order of o.ooo1 sec. 
it  is not difficult to attain an observational accuracy of about I 

part in ~o,ooo,ooo for a run of 30 minutes' duration. 
Evidently, if the above time signals are derived from a stand- 

ard clock of high precision or from a modern crystal controlled 
clock, the periods of the pendulums and their average or "ficti- 
tious" pendulum period may be determined with high precision. 

Since the pendulums are assumed to be invariable, any changes 
in period from one point of observation to another are assigned 
to variations in g in accordance with equation (8.1) which may be 
written in the form 

where K is a dynamic constant of the fictitious or average pen- 
dulum. I t  will be understood hereafter that in a two-pendulum 
apparatus the pendulum period T refers to this average. Then if 
TO is the period of the pendulum at  the base station where 
gravity has the value go and T I  is its period at  a field station of 
value g l :  

go= K2ToP2 and gl= K2T1-2, 

and in the ratios, 

the dynamic constant of the pendulum, being invariable, drops 
out. I t  will be noted that the periods enter as the square, hence 
the timing of the pendulums must be twice as good as the desired 
accuracy in the gravity differences. 

For geophysical work it has been found convenient to use two 
or more identical pendulum units. In  such operation one set of 
pendulums is operated at the base station mhere it is used in 
place of the above-mentioned standard clock. I t  is then only 
necessary to transmit suitable start and finish time signals whlch 
are recorded simultaneously at  all stations. The number of 
swings of all pendulums over the identical time interval recorded 
on the several tapes may then be determined very accurately. 
The ratio of total snings of each pendulum to every other one is 
first determined with all pendulums operating at  some base sta- 
tion. These ratios comprise the standardization of the pendulums. 
Thereafter when the pendulums occupy different stations during 
an observation, the changes in ratio of total swings, which ratios 
are independent of the absolute time involved, are assigned to 
the gravity differences betm-een stations. Modern pendulums oper- 
ated in this manner and in routine field xork on stations sepa- 
rated up to jo mi. have given probable errors of a single observa- 
tion averaging about o 2 j  mg. The customary duration of such 
observations was 30 min. With special care, as in establishing 
calibration stations for gravity meters, probable errors as low as 
0.10 mg. ( I  part in ~o,ooo,ooo of total g )  have been attained. 
With similar equipment and the exercise of proper caution in 
handling it, somenhat comparable accuracy should be attainable 
on more widely separated stations. Several units of such explora- 
tion equipment including recorders are s h o ~ m  in Plate, fig. 2. 

Gravity ~lfeasurcments a t  Sea.-The suLcess of the two-pen- 
dulum method of operation in the gravity surveya on unsteady 
terrain in the Ketherlands led Freder~k van Iterson, director of 
the Dutch government mines, to suggest to F. A. Vening-Lleinesz 
the practicability of pendulum observations for gravity measure- 
ments at sea. In 1923 preliminary experiments in a Netherlands 
navy submarine showed such promise that extensive surveys 
nere ~ lanned  and actiially carried out. (F. A. Vening-Meinesz, 
Gravity Expedztions at Tea, 1923-30, Pub. of Netherlands Geo- 
detic Commission, 1932.) This work, carried out in a submarine, 
established a belt of stations encircling the earth in a belt be- 
tween 10"-40' N. latitude together with an extensive network 
of stations in the Netherlands Ind~es  area. The accuracy of these 
stations, as given in the Vening-Meinesz report, was about 3 to  
4 mg. 

The apparatus used comprised essentially the twn-pendulum 
method although the older Yon Sterneck type bronze pendulums 
Mere used instead of the minimum period type already described. 
T\\o pairs s~vinging in planes go0 apart were actually used in- 
stead of one pair. Also the recording nas  continuous against 
chronometers which mere rated daily against radio time signals. 
The entire pendulum apparatus including the recorder was 
mounted in gimbals to minimize disturbances due to tilt of the 
submarine. In quiet harbour waters observations were made with 
the craft surfaced, but in the open sea observations were gen- 
erally made while submerged at  sufficient depth to  minimize 
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wave action. 

I t  is of interest to note that gravity observations made from a 
moving craft must be corrected for the Eotvos effect, i.e., the 
eastward speed of the craft adds to the earth's centrifugal effect 
while a westward component subtracts. Vening-Meinesz checked 
the underwater speed of the submarine from time to time by mak- 
ing an observation with eastward speed and again westward. The 
difference in  the observed g gives twice the Eotvos effect. Thus 
he records Obs. No. 18j-speed 3.7 knots, Obs. S o .  222-speed 
3.8 knots. H e  estimates the error in g due to uncertainty of 
speed and estimated ocean currents as about 2 mg. at  the equator. 
At higher latitudes i t  would be multiplied by the cosine of the 
latitude. 

Measurements of gravity from a ship at sea are handicapped 
not only by the horizontal accelerations but particularly by verti- 
cal accelerations of the apparatus. Theoretically the two-pendu- 
lum method is capable of eliminating the horizontal components 
of acceleration provided they are not of sufficient magnitude to 
cause skidding of the knife-edges. However, any vertical accelera- 
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F I G .  4.- PRINCIPLE OF UNASTATIZED ( A )  AND ASTATIZED (B) GRAVI- 
METERS 

tions are exactly equivalent to changes in the earth's gravitational 
acceleration and are measured as such with any gravity-measuring 
equipment that can be devised. On the other hand, over a suffi- 
ciently long period of time the up-and-down wave motions are of 
equal magnitude since the surface of the water maintains its 
average elevation. Hence to the extent that the up-and-down 
accelerations are averaged out, i.e., integrate to zero over the 
duration of the observation, the resultant g will be free from 
motional acceleration errors. I t  is for this reason that to date 
the pendulum method as used by Vening-Meinesz constitutes the 
most accurate method yet devised for observations at sea. Any 
direct-reading gravity meter such as will be described later would 
have to be equipped with an accurate continuous integrating de- 
vice whereby 'the indicated g would represent an average value 
over a sufficient interval of time to assure that the residual verti- 
cal motional acceleration was of negligible magnitude. 

Relative Gravi ty  Measurements b y  Gravity Meters.- 
The gravity meter or gravimeter is simply a spring balance com- 
prising a constant mass supported by a spring system, the changes 
in elongation of which may be read with precision. 

The total elongation S of a spring supporting a weight mg is 
S = mg/c 

where c is the spring constant or force per unit elongation. Since 
over any reasonable range a spring follows Hooke's law, the sys- 
tem is linear and any change in g is accompanied by a propor- 
tional change in elongation, S.  The proportionality factor or 
sensitivity is m/c, i .e . ,  the ratio of the mass to the spring con- 
stant, and hence we may say that in such a simple spring gravi- 
meter the sensitivity is proportional to the initial elongation of 
the spring. 

The practical applications of gravimeters require an instrument 
capable of detecting differences in g of 0.1 mg. or less, and since 
such differences are unalterably superposed on a total g of some 
980,000 mg., the instrument must have sensitivity of a t  least 
~ /~o ,ooo ,ooo  g. That is, a simple gravimeter comprising a spring 
with a mass at  the lower end and having an initial elongation of, 
say, 10 cm., would exhibit a change in gravity of I mg. as a change 
in elongation amounting to r X ~ o - Q m .  or about 1/50 the wave 
length of visible light. This example suffices to  illustrate the 
magnitude of the sensitivity requirements. 

On the basis of the means used for measuring these minute 
changes, gravimeters may be separated into two broad classes, 
( I )  unastatized or stable type, ( 2 )  astatized or unstable type. 
I n  principle these two types are illustrated in fig. 4. Here a t  (a )  
is shown schematically the simple unastatized system. The ac- 
companying force v. displacement diagram shows the constant 
downward force due to  the weight mg and the upward restoring 
force CS of the spring, proportional to  displacement. Obviously, 
the equilibrium displacement of the spring will be a t  the inter- 
section of the t~i-o force curves and the sensitivity of the system 
will increase as the angle P decreases, a result which, because of 
the linearity of the curve CS, can be accomplished only by in- 
creasing the length and the equilibrium elongation of the spring 
if the spring loading is to be held within tolerable limits. This 
provides a direct-deflection instfument with a linear scale over 
any range of gravity, and a calibration constant which is a func- 
tion only of the spring constant and the suspended mass regard- 
less of any operational adjustments. However, as already out- 
lined, such an instrument must be provided with a high order of 
mechanical and optical magnification to permit accurate measure- 
ment of the small deflections due to the small changes in gravity 
to be detected. 

On the other hand, fig. 4 (b) illustrates the principle of astati- 
zation and the resulting torque v. displacement characteristics. 
Here the moving system comprises an arm hinged at  one end and 
carrying a weight nzg a t  the other end. With the spring attached 
to the weight arm, the system would have characteristics similar 
to the unastatized system (a).  But the spring is attached to a 
lever arm L' at  an angle 6 with respect to the weight arm L and 
if the angle 0 is quite large the spring restoring-torque curve 
becomes strongly nonlinear. A similar effect results if the spring 
is attached to the weight arm L but its upper support is moved 
to the left so that its force is applied a t  an angle 0 to the mov- 
ing arm. Now by adjustment of the system such as a change in 
the angle 0,  the restoring torque curve may be made to have any 
desired characteristic intersecting the gravitational deflecting 
torque curve with angles PI, P,, or even vanishingly small angles. 
Thus angle P may be made arbitrarily small and the sensitivity 
arbitrarily great, up to the point of instability when P=o.  By 
devices equivalent to fig. 4 (b)  it  is possible to simulate the be- 
haviour of extremely long springs and thereby attain very high 
sensitivities. However, i t  is evident that with each change in 
adjustment the sensitivity and hence the scale value of such an 
instrument will be changed. Moreover, even for a fixed adjust- 
ment, if the astatization is pronounced the nonlinear feature pre- 
cludes a strictly linear scale. This practically dictates the design 
of a null rather than a direct-deflection type instrument. Thus in 
astatized types a very fine auxiliary spring with linear restoring- 
torque characteristics is used to bring the moving system back to 
a fixed zero, this auxiliary spring having a linear scale calibrated 
to  read gravity changes. Since the range of such an auxiliary 
scale may be limited, special provision must then be made to 
cover wider ranges. 

Numerous embodiments of the astatizing principle are  repre- 
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sented in a wide variety of gravimeter designs, a few of which 
have been developed into commercially successful instruments. 
I t  is of interest to  note that some of these are basically vertical 
seismographs, since the sensitivity problems are identical, the 
gravimeter requiring high sensitivity to the steady acceleration g, 
while a vertical seismograph must record the periodic motional 
accelerations associated with seismic waves. I t  is pertinent to 
consider the relation between the sensitivity of a gravimeter and 
its period. 

As already mentioned, the elongation S of a spring supporting 
a weight mg is 

S = mg/c 

permit the operation of a gravimeter in flight. Then a continu- 
ous unidirectional vertical acceleration sufficient to produce a 
total change in elevation of the aircraft of about 2 0  ft .  in one 
hour would show on the gravimeter as a spurious reading of 
1oT7 g. Moreover the 20 ft. change in altitude itself would result 
in an actual change in g, or elevation effect, amounting to about 
1.9 mg. or 1.gX IO+ g. Thus the impracticability of operating 
high-precision gravimeters on unstable vehicles while in motion 
is clearly indicated. 

Design of Gravimeters.- The practical design of high-sensi- 
tivity gravimeters involves the following most serious problems: 
( I)  The spring material must be stable so that creeD rates and 

where c is the spring constant or restoring force per unit elonga- 
tion. The period of the same system. vibrating in simple harmonic 
motion is 

~ = z r V ' &  

From these two equations 

and the elongation 6S due to a change in gravity 6g is 

Thus for a simple unastatized gravimeter the sensitivity is pro- 
portional to the square of the period. 

The same considerations apply to the astatized type except that 
in all such instruments the geometry of the system permits ad- 
justment of the effective spring constant to  arbitrarily small val- 
ues so that the period and sensitivity are correspondingly in- 
creased. Consider, for example, the elemental spring balance 
previously mentioned, having an initial displacement of 10 cm. 
and a sensitivity of I X I O - ~  cm. per 10-7 g. The period of the 
system, fig. 4 (a) would be approximately 0.63 sec. Now to ob- 
tain an increase in sensitivity of 100-fold the astatizing device 
of fig. 4 (b)  may be adjusted to  a period of 6.3 sec., assuming 
the rotational moment of inertia of the beam system to be negli- 
gible. With such an adjustment the instrument simulates the 
performance of an elemental balance having an initial equilibrium 
elongation of the spring of about 1,000 cm. and yet the actual 
elongation need not exceed a few centimetres. Evidently the 
mechanical or optical magnification required in an astatized sys- 
tem, t o  obtain adequate gravimetric sensitivity, decreases with 
the degree of astatization. The practical limits are determined 
by the attainable stability of the adjustments. Clearly the asta- 
tized instruments represent a very attractive design from the view- 
point of attaining adequate sensitivity for portable instruments. 

Attention is again called to  the fact that the gravimeter and 
the seismograph are both acceleration-sensitive devices and more- 
over the sensitivity criterion of both instruments is identical-a 
long period. Since g represents a steady state vertical accelera- 
tion while seismographic disturbances are periodically varying 
accelerations having strong vertical components, a gravimeter 
having low seismic sensitivity without sacrifice of gravimetric 
sensitivity must incorporate a very low frequency filter between 
the moving system and the indicating device. I n  most devices 
this is wholly impractical and in any type the best that has been 
done is the elimination of high-frequency microseismic disturb- 
ances with some suppression of the long-period (10-20 sec.) 
earthquake waves. Thus no gravimeter has yet been designed that 
permits operation during earthquake disturbances and for this 
reason field operations may be effectively shut down for periods 
of many hours during which these transient accelerations far ex- 
ceed the required gravimetric reading accuracy. 

These considerations serve also to indicate the problem in- 
volved if direct-reading gravimeters were to be used on unstable 
supports such as ships or aircraft. Such use would be practicable 
only if an integrating device couId be incorporated in the design 
so that the periodic vertical accelerations of the support could be 
averaged out over sufficiently long periods to assure that no 
residual unidirectional motional accelerations were included in 
the readings. And as an illustration of the minuteness of the 
accelerations involved, assume an aircraft sufficiently stable to 
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hysteresis effects are small. (2 )  Disturbances due Lto thermal 
effects may distort the system and modify the adjustment. Also 
changes in temperature will affect directly the spring displace- 
ment depending on the thermal coefficient of elasticity of the 
spring material. Nonuniformity of the temperature within the 
housing may create disturbing convection currents in the air re- 
sulting in spurious forces on the moving system. (3)  The level 
sensitivity of the system must be carefully considered since the 
level tolerances for a given gravimetric sensitivity may be un- 
attainable with any practical levelling device. (4) The moving 
system must be adequately damped if used for field observations 
and to minimize fluctuations induced by seismic disturbances. 
( 5 )  Sensitivity to atmospheric pressure changes resulting in 
changes of buoyancy of the air must be eliminated by sealing the 
instrument against pressure changes. (6) Sensitivity of the in- 
strument to magnetic fields due to ferromagnetic properties of 
the spring material should be eliminated. 

Secrecy concerning the design details of many of the most 
modern gravimeters used in geophysical prospecting preclude a 
comprehensive outline of the expedients used in solving the above 
problems. In  general, however, the following outline covers the 
subject broadly. 

Spring Material.-The excellent mechanical properties of fused 
quartz have led to  the use of this material in some instruments 
both in the form of helical springs or torsion fibres though its 
thermal coefficient of elasticity is relatively high. However, most 
commercial instruments use metal springs and certain nickel- 
chromium-iron alloys have excellent characteristics when properly 
cold-drawn or rolled, and heat treated. They are sufficiently 
magnetic to make shielding desirable in some designs. The creep 
of some of these alloys under load may be made very small by 
proper adjustment of the loading of the spring. The hysteresis 
effects resulting from changes in elongation of the spring are 
minimized by designing the weight-clamping device so that the 
spring displacement is always substantially constant. I n  many 
gravimeters this clamping means holds the weight in a fixed 
position within a few ten-thousandths of an inch. 

Temperature Effects.-Practically all field instruments are pro- 
vided with thermostatically controlled heaters to maintain the 
temperature a t  some fixed value above the ambient temperature. 
Such controls may inhibit short-period temperature fluctuations 
within o.oo~"C. Because temperature changes may affect the 
instrument operation due to several causes, control of the tem- 
perature appears more practical than methods of compensation 
although reasonable diligence in providing such compensation is 
customary. 

Level Sensitivity.-This is a very difficult problem in many 
cases and its solution depends entirely on the type of instrument 
and particular details of the design. I n  a few instruments the 
moving system comprises two separate systems operating in 180" 
relation so as to permit averaging of their readings and thereby 
eliminate the most serious component of level error. 

Damping Devices.-The damping of all vibrational modes of 
the moving system is particularly important for portable field in- 
struments. Air damping is commonly used and is satisfactory 
when carefully designed. The damping forces must be free of 
any minute unidirectional forces Induced by periodic motions. 
Electromagnetic damping using permanent magnets with copper 
vanes in the air gaps is practical out careful attention must be 
given to the elimination of all traces of ferromagnetic material 
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in the vanes. 

Magnetic Shielding.-If necessary, due to the nature of the 
spring material, magnetic shields of a well-known type may be 
used for shielding the spring alone or the entire instrument. 
Alternatively, the instrument may be carefully oriented always in 
the same direction in the earth's magnetic field. 

Typical Gravimeter Designs.-The idea of using direct-reading 
gravity meters rather than pendulums is old but the early aim 
was primarily to provide a gravity-measuring device sufficiently 
sensitive to record temporal variations it1 g rather than to use it 
as a portable instrument in the field. Thus as early as 1862 

M. Perrot used the angular deflections of 
a disk suspended by a long helical spring 
in attempting to record the minute time 
variations in g resulting from tidal forces. 
Such an instrument is evidently equiva- 
lent to  the simple spring balance of fig. 4 
(a) except that advantage was taken of 
the rotation induced by vertical displace- 
ments of the helical spring to permit easy 
optical magnification by the use of long 
optical levers. 

Because the temporal variations in g 
(tidal forces) are of the order of only a 
few parts in ~o,ooo,ooo of total g, the 
sensitivity sought in these gravimeters was 
of the order of I O - ~  g. This led to the early 

.. A use of astatized instruments wherein the 
ML7 

FIG. 5.- PRINCIPLE OF 
attainable sensitivity is limited only by the 

BIFILAR practical limits of maintaining their sta- 
bility. 

I n  1837 C. F. Gauss had introduced the bifilar magnetometer. 
I n  1898 A. Schmidt (Beitr. Geophys., vol. 4, pp. 109-115, 1900) 
replaced the restituting moment of Gauss' magnet by a helical 
torsion spring and created the trifilar gravimeter. Since then, 
bifilar and trifilar gravimeters have been perfected chiefly by W. 
Schweydar, A. Berroth, and particularly R. Tomaschek and W. 
Schaffernicht (Annalen der Physik, vol. 15, p. 787, 1932) who 
apparently were the first to use the nickel-chrome-iron (Krupp 
WT-10) alloy for the spring material. 

While the trifilar instrument is somewhat more stable mechani- 
cally, in principle i t  is identical t o  the bifilar arrangement shown 
schematically in fig. 5. 

I n  this class of astatized instruments the weight mg is sup- 
ported partly by the helical spring and partly by the fine suspen- 
sions. The suspensions are held a t  an angle with respect to the 
vertical plane by a counterclockwise torsion of the helical spring. 
The vertical load mg, part of which is supported by the twisted 
suspensions, tends to pull the suspensions into a vertical plane 
with a resultant lowering and clockwise rotation of the lower disk. 
On analysis which is too complex to present here, i t  will be found 
that by proper adjustment of the relative load carried by the 
spring in tension, the load on the fibres, and the angle of twist of 
the fibres, the system may be brought to the point of instability 
characteristic of astatized systems. By adjusting the apparatus 
close to this point but within the zone of stability, very high 
gravimetric sensitivities may be attained. Considerable optical 
magnification of the rotational displacement of the system due to 
changes in g may easily be obtained by an optical lever using a 
mirror fixed on the lower disk. Tomaschek and Schaffernicht 
have reported that their gravity variometer is capable of a sensi- 
tivity of about 0.001 mg. or 10-% g. However, the apparatus was 
by no means portable. 

Evidently many mechanical mod;fications of this general type 
of instrument are possible. In  some of these the central helical 
spring is eliminated and the necessary spring-restoring force ob- 
tained by using relatively stiff suspensions with torsional twist 
imposed on the suspensions. Plate, fig. 3 shows a developmental 
model of a typical bifilar gravimeter designed as a portable in- 
strument for field use but not actually put into service. The 
thermostated and airtight container is not sho\i,n. The bifilar 
astatizing suspensions are drawn in to make them visible. 

Another class of astatized gravimeters is designed with a hori- 
zontal torsion fibre or spring restoring force. This type is prob- 
ably well exemplified in the G. Ising instrument (Amev. Znst. 
Min.. & Met. Engrs., vol. I, p. 665, 1937) originally designed 
about 1918. The essential feature is a horizontal torsion fibre 
mith a small rod mounted vertically at  its mid-point. When the 
instrument is level the rod stands vertically. The instrument as 
a whole is then tilted through a small angle, resulting in a de- 
flection of the rod towards a horizontal position. hfeasurements 
are made by tilting the instrument successively to one side and 
then the other by a known angle and measuring the resultant 
angular deflections of the small rod which serves as  the active 
mass. Obviously the scale is very nonlinear and the quartz fibre 
used has a temperature coefficient of elasticity of about I O - ~  per 
C.' so that very close control of temperature is required. An 
accuracy of about 0.5 mg. is claimed. By taking the readings of 
opposite deflections as described, levelling errors are effectively 
eliminated. 

Similar in principle is the Wright gravimeter (F. E. Wright and 
J. L. England, "An Improved Torsion Gravimeter." Am. Jour. 
Sci., Fifth Series, vol. gjA,  p. 373, 1938) except that the torsion 
fibre is replaced by a horizontal "hourglass-shaped coil spring of 

FIG. 6.- TRUMAN ASTATIEED GRAVIMETER 

quartz." At the centre of the spring is attached a short rod carry- 
ing a small weight a t  its outer end. As the ends of the horizontal 
spring are simultaneously rotated the weight is raised against 
gravity. As it nears a horizontal position it approaches a con- 
dition of instability. A reading of the angular rotation of the 
spring is made when i t  is adjusted to bring the rod to a fixed 
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reference position near but  just below the instability point. The 
reading is repeated with reversed rotation of the spring until the 
rod is brought up  to a similar reference point in the opposite 
side. With a total rotation of some 1,400 degrees readable to 
about 10 sec., gravity can be read to about ro4 g. Theoretically 
the reversed readings eliminate level errors but due to hysteresis 
effects inherent in all spring materials and since i n  the  observa- 
tions the spring is put through an entire stress cycle from zero 
to  maximum and reverse, the attainable sensitivity is inherently 
limited. A similar limitation should apply to  the Ising gravimeter. 
On the other hand, it is claimed that since the spring is normally 
under zero stress it  has no detectable zero drift and therefore is 
a suitable instrument for relative gravity measurements between 
remotely separated stations. It  was claimed in 1946 that a model 
a t  the Carnegie Geophysical laboratory, Washington, D.C., gave 
reliable readings within I mg. 

The Mott-Smith gravimeter (L. M. Mott-Smith, Geophysics, 
vol. 2, p. PI, 1937) was designed particularly for gravimetric 
exploration. I t  comprises essentially a horizontal quartz fibre 
carrying a t  its mid-point a horizontal weight a rm which is con- 
nected by a fibre to a light spring. The geometry of the linkage 
is such that the system is astatized, the torsion in the fibre and 
the tension of the "labilizer" fibre being nearly balanced. The 
entire system is constructed of fused quartz and is very small. 
The instrument proper is housed in a sealed container about 5 in. 
in diameter and 2 in. deep which in turn is contained in a liquid 
thermostat which holds the temperature constant to about 
o.oor°C. I t  is claimed that no clamping device is required be- 
cause of the extremely light moving system and resultant high 
degree of air damping. The moving system, operated as a null 
device, carries an index point which is read with a microscope. 
These instruments have been used quite extensively i n  petroleum 
exploration and measurements to  better than 0.1 mg. are claimed. 

Another class of astatized gravimeters may be illustrated by 

M.G. 
FIG. 7.-HARTLEY UNASTATIZED GRAVlMETER 

the Truman instrument (described by A. B. Bryan, Geophysics, 
vol. 2, p. 301, 1937) and shown schematically in fig. 6. It, to- 
gether with several others in commercial use, is similar in prin- 
ciple to astatic vertical seismographs. A mass is carried hori- 
zontally on a hinged triangular lever connected t o  two vertical 
springs. One spring is attached on the horizontal member between 
the hinge and the mass while the other spring is attached at the 
lower vertex of the triangular lever so that its line of action 
passes almost through the hinge point. By careful adjustment of 
the geometry of the system and the tensions of the springs the 
system may be brought close to the point of instability. Instru- 
ments of this type if carefully designed may be operated at very 
high sensitivity with springs of very short length, thus making 

for compactness. An index point is derived by  optical levers or 
read directly from the mechanical lever system by means of a 
microscope. In  general such instruments are provided with a very 
fine auxiliary spring whereby the index is always returned to zero 
so as to operate as a null instrument. The tension of the aux- 
iliary spring is adjusted through a suitable micrometer arrange- 
ment calibrated linearly to  read gravity changes. Obviously, 
auxiliary damping devices are required to insure adequate damp- 
ing of all vibrational modes of the moving system and usually 
air-damping methods are used. 

The Truman instruments or derivations thereof have been used 
extensively by the Humble Oil & Refining company and the Carter 
Oil company. It is safe to  say that modern portable instruments 
of this type are capable of operating in the field with a probable 
error of the order of 0.05 mg. though exact data are not avail- 
able. Of the more than IOO gravimeters which at  times have op- 
erated simultaneously in  geophysical explorations within the 
United States, doubtless the majority have been of this general 
type. 

Unastat ized Gravimeters- -One of the earliest descriptions 
of an instrument designed for commercial geophysical explora- 
tion is that by K. Hartley (Physics, vol. 2, p. 123, 1932). As 
shown in fig. 7 i t  consists of a mass suspended on a spring. The 
position of the mass with respect to the supporting structure is 
determined by an optical lever. I n  Hartley's instrument the ratio 
of the motion of the fiducial spot of light reflected from the mov- 
ing mirror to  the motion of the suspended mass was about 60,000. 
A fine auxiliary spring served to bring the suspended system back 
to a fixed reference position for null operation. I t  is not known 
whether the device was used commercially. 

I t  has been mentioned that in 1862 M. Perrot used the angular 
rotation accompanying the elongation of a helical spring to ob- 
serve the changes in equilibrium position of a mass hung on a 
spring. F. Mielberg ("Uber perodische Veranderungen der 
Schwerkraft9'-Pub. de L'Observatoire Astrononique de 1'Univer- 
site de Tarter, vol. XXVII, no. 4, 1932) used a similar apparatus, 
again to measure temporal variations in g. About 1934, A. Hoyt 
in attempting to use the same principle in  a portable gravimeter 
found the elongation-rotational conversion efficiency of a round 
wire helical spring inadequate for the purpose and moreover that 
the efficiency of conversion was a function of the internal stress 
distribution of the wire. Much greater rotation v. elongation was 
obtained using a thin ribbon helix. Fig. 4 in the plate shows the 
complete moving system of the Hoyt gravimeter. (Described by 
R. Wyckoff "The Gulf Gravimeter," Geophysics, vol. 6, no. I, 

p. 13, 1941.) A ribbon helical spring about 10 in. in length and 
prestressed to decrease the equilibrium elongation, carries a mass 
at  the lower end. The mass includes a mirror whereby the angu- 
lar rotation may be measured and three arms carrying copper 
vanes which operate in  the air gap of three small permanent 
magnets to  provide damping. At the supporting end the helix is 
tapered to compensate rotational effects induced by bending of 
the spring a t  this point when the support is not exactly level. 
Also between the support and the main spring is a bimetallic loop 
which, with changes in temperature, introduces a slight rotational 
component to  compensate for temperature effects in the spring. 

The equilibrium displacement of the spring under total mg. 
results in a total angular rotation of the mirror of approximately 
2,880' or 8 revolutions. Thus a rotation of about I sec. of arc 
results for IO-? change in g. The rotation is observed by a 
multiple-reflection arrangement through the partially aluminized 
suspended mirror. Using the fourth reflection and an optical lever 
2 2  in. in length, 0.1 mg. corresponds to  0.001 in. displacement 
under the micrometer-microscope. The reading accuracy a t  the 
micrometer is actually about o .ooo~ in. The total range of the 
micrometer reading device is 25 to 30 mg. but the instrument 
may be adjusted for operation in any area by  merely turning the 
spring supporting head to bring the readings back on scale. Such 
adjustments do not affect the scale constant since only a change 
in the spring constant itself or the mass can change the calibra- 
tion of the instrument. Instruments in  service for several years 
have checked their original calibrations to better than 0.5%. 
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The spring material is nickel-chrome-iron alloy hard-rolled and 

aged a t  somewhat elevated temperatures. The direction of creep 
is a function of applied stress so the mass is adjusted to operate 
the spring near its reversal point of zero drift. Drifts of 0.3 
mg./zq hrs. are typical of a new instrument though in general the 
stability of the springs increases with age. I t  will also depend on 
operating conditions, for although the suspended mass is very 
carefully clamped in a fixed position for transportation the spring 
itself may be subject to some rather violent jars. 

In  the system of Plate, fig. 4 conditions are rather favourable 
for the elimination of short-period microseismic disturbances. 
Such disturbances cause vertical displacements of the weight but 
such displacements are observable in the optical system only 
when translated into rotation. The longitudinal period of the 
spring system is aboct 0.7 to I sec. whereas the rotational period 
is approximately 7 sec. and is quite heavily damped. This dis- 
parity in natural periods between the vertical and rotational 
modes, of which only the latter affects the optical system, results 
in a very inefficient conversion of short-period seismic disturb- 
ances to scale deflection. This filtering effect might be improved 
by increasing the disparity in periods but it  would be impractical 
to carry it to a point that might eliminate normal long-period 
earthquake disturbances. 

Observations at  some hundreds of thousands of field stations 
have been made by the Gulf Oil corporation with this instrument 
with indicated probable errors of a single observation of 0.02 to 
o.oj mg. depending on operating conditions. 

U n d e r w a t e r  Gravimeters.- The use of gravimetric surveys 
for reconnaissance exploration in the petroleum industry has led 
to the adaptation of gravimeters for work in coastal and other 
shallow waters. Such work has been accomplished, particularly 
in the case of null-type instruments, by the use of diving bells or 
similar devices whereby the operator may be lowered to bottom 
along with the instrument. I n  this manner a firm support is 
obtained and the observations are made as in the case of land 
stations. In  other cases the gravimeter alone is housed in an 
adequate pressure-tight casing which is lowered and firmly 
planted on bottom. A cable to the surface craft provides electri- 
cal connections whereby the level of the instrument may be 
observed and corrected by remotely controlling small motors 
operating suitable levelling gear in the instrument casing. When 
accurate levelling has been achieved the moving system is un- 
clamped by operating a suitable actuating motor, recording lamps 
are energized and a small camera with a moving photographic 
film records the instrument deflections. By such means observa- 
tional accuracies equal to those on land stations have been 
achieved. There seems to be no special limit to the depths attain- 
able with this latter type of device although other practical diffi- 
culties pertaining to exploitation problems have limited such 
work to water depths of IOO or 2 0 0  ft. A typical remote-con- 
trolled underwater gravimeter is shown in Plate, fig. 5. 

Tempora l  Var ia t ions  of Gravity.-Some modern gravim- 
eters are well suited to the measurement of the temporal varia- 
tions of gravity associated with the tidal forces caused by the at- 
traction of the sun and moon. Measurements of this type have 
been rather sporadic to date, largely because the major effort 
since about 1930 has, for obvious economic reasons, been the 
development of instruments suitable for geophysical exploration. 
The work of Tomaschek and Schaffernicht already mentioned 
probably represents the most diligent recent effort on the subject 
concerning which there is any available information. However, 
sufficient data have been accumulated from various sources 
clearly to indicate that recording gravimeters are capable of 
measuring the temporal variations of gravity with sufficient ac- 
curacy to provide useful data pertinent to broad-scale geophysical 
studies. Thus gravimeter data have shoxn, as by other methods, 
that tides of very appreciable magnitude exist in the earth's crust. 
I t  is of interest, in  conjunction with other associated methods of 
measurement, to obtain a considerable quantity of statistical data 
of high accuracy so as to permit proper analysis. 

While the theoretical aspects of the analytical problem are too 
complex to be discussed here, in  principle the possibilities may 

be made clear. Thus if we were t o  assume a perfectly rigid earth, 
any observed temporal variations in g must agree with the calcu- 
lated tidal forces caused by the moon and sun. On the other hand, 
if the earth yields to these tidal forces in a perfectly elastic 
manner, tidal perturbances would appear on the earth's crust in 
response to the tidal forces. A gravimeter resting on the surface 
would thus observe an elevation effect added to the tidal force 
itself and the observed gravity variations would exceed those 
calculated on the basis of tidal forces alone by the amount of 
the change in elevation. Actually this greatly oversimplifies the 
case but serves to illustrate the nature of the results. 

I n  addition to the broad-scale effects it may be said that the 
available scattered gravimeter observations prior to  194 j indicate 
that the earth tides differ from one geographical location to an- 
other; they are affected by loading of the land surface by ocean 
tides: and locally are doubtless affected by geological features 
(i.e., W. D. Lambert, "Report on Earth Tides," 1936-38, Spec.  
Pub. 223, U.S. Department of Commerce, Coast & Geodetic Sur- 
vey, 1940). And while other methods have long been used in an 
attempt to study these phenomena the gravimeter should provide 

OJ very useful data in the attack on some 
phases of the problem. ( S e e  TIDES.) 

Measurement  of G r a v i t y  Grad ien ts .  
-Previous to 1888 researches on gravity 
were confined almost exclusively to inves- 
tigations with the pendulum and the bub- 
ble level, but Eotvos (Ann. der Phys. und 
Clzern., B jg ,  p. 3 54. 1896) using a different 
attack endeavoured to measure the varia- 
tion of the force of gravity in the vicinity 
of a point. More exactly. he proposed to 
measure the rate of change or erddients in 

JI 
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. , the gravitational field a< a point. Since 
t 

I these variations are extremelv small in 
comparison with the total force. Eotvos 
concluded that the method employed 
should measure the gradient directly. The  
result was the design of a torsion balance 
somewhat similar to the Cavendish bal- 
ance. and xhich was capable of measuring 
with considerable accuracy gradient com- 
ponents of the gravitational field at  a 
point. 

Evidently a suitable integration of the 
gradient results at a network of stations 

I would permit the mapping of the intensity 
eu colrnrzsy or usssns. of gravity over the area. 
OERTLING, LTD. 

The Eijtvos instrument, fig. 8, differs F IG .  8 .- S U S P E N D E D  SYS- from the earlier Cavendish balance in that 
OF A N  E""S it consists of a light horizontal beam which 

S I O N  BA L A NC E  supports a t  its extremities two weights a t  
different vertical heights, ihe whole being suspended on a veUry fine 
torsion wire and enclosed in a double- or triple-walled metal case 
which can be rotated about a vertical axis. A mirror attached to 
the centre of the beam system enables its angular deflection to 
be observed or recorded on a photographic plate. 

I n  the instrument made by Siiss, observations are taken vis- 
ually and the instrument is rotated manually to the next azimuth 
position after each reading. I n  other types, e.g., Bamberg and 
Oertling, fig. 9, the observations are recorded photographically 
and the instrument rotated to the next azimuth position auto- 
matically. 

I n  order to reduce the dimensions of the instrument, without 
reducing the sensitivity unduly, or employing very thin wires, 
William Schweydar introduced a 2-shaped beam having one 
weight rigidly fixed above and the other below the plane of the 
beam. A reduction of the length of the torsion wire enables the 
height of the instrument to be reduced t o  1 2 0  cm., the centre of 
gravity of the system remaining 70  cm. above the ground as cus- 
tomary in the larger instruments. I n  a design by Shaw and E. 
Lancaster-Jones the beam system is made irresponsive to  "curva- 
ture" effects and is called a gravity gradiometer. T h e  suspended 



system comprising a single beam carries a series of masses ar- 
ranged in plan at  the apices of a regular polygon, one mass being 
rigidly mounted well above the beam and the remaining masses 
fixed directly to the beam. The total length of the beam has thus 
been reduced to 4.5 cm.. resulting in more rapid operation and 
increased compactness and portability. 

The Eotvos torsion balance 
measures the magnitudes usually 
expressed UU, and U z Z  which are 
the components of the gravity 
"gradient" in the north and east 
directions respectively, and rep- 
resent the increase of the vertical 
component of gravity per unit 
distance north and east in the 
horizontal plane. The maximum 
"gradient of gravity" is the re- 
sultant of these components, its 
value being [(UUz)'+ (U,,) '19 
and its direction, tan a-= U,z/ 
GJz. Two other magnitudes L'A 
and U z ,  give the "curvature 
value," or the deviation of the 
level surface of gravity from the 
spheroid. The meaning of this 
"curvature value" and the sensi- 
tivity of' the balance to it may be 
visualized by noting intuitively 
that the beam of a Cavendish 
balance would tend to align itself 
parallel to an elongated cylindri- 
cal mass located with axis hori- 
zontal directly below the axis of 
the balance. 

The theory of the Eotvos bal- 
ance is too complex to warrant 
presentation here. (See L. L. Net- 
tleton, Geophysical Prospecting 
for  Oil, 1940.) In  practice, a 
single-beam balance would re- 
quire readings of the beam de- 
flections at five azimuthal orien- 
tations of the system in order to J 

* 
determine the desired gravita- BY c,,,,,, Y 0, .,,,,,. ,. ,,,I L,,,, L,,. 

tional quantities. Since the pe- FIG. g.-~b'~v;;S TO RS ION B A L A N C E  
riod of the balance heam is very -0ERTLING AUTOMATIC PHOTO. 

l ~ n g  and may require from 3 0  to  " I S U A L  TYPE 

50 minutes to attain its proper rest position for recording pur- 
poses, some 3 to ; hours would be required for a single station 
observation. Commercial instruments are therefore designed with 
two identical beam systems oriented 180" apart whereby readings 
in three azimuthal positions suffice to determine the gravity 
quantities. 

The sensitivity of the instrument is such that the unit chosen 
for expressing the results and known as the Eotvos unit (E),  is 
I X I O - ~  c.g.s. unit and represents a gravity gradient such that 
the vertical component of g changes by I X 10-9 gal per horizontal 
centimetre. In  average field practice a probable error of about 3 
to 4 E is attained. Because of the high sensitivity of the instru- 
ment to gradients caused by very local features, in the choice of 
field stations careful selection is required to minimize the spurious 
effects of "terrain" irregularities. I t  is the usual practice to grade 
level the station site for a radius of some I j  to 2 0  ft. and at 
greater di,stances measure the surface elevations carefully by 
levelling radially to about I O O  ft. The effects of such terrain 
irregularities as well as more distant ones are then computed 
and applied as corrections to the observed data. 

The torsion balance, introduced in the United States for petro- 
leum exploration (particularly Gulf Coast salt domes) about 1923 
saw extensive use by that industry until about 1936. At that time 
and progressively thereafter the gravimeter has replaced the 
torsion balance. This preference for the gravimeter arises from 

the greater speed of observation and the fact that its relative in- 
sensitivity to very superficial and hence spurious irregularities 
permits the construction of accurate gravity intensity maps ade- 
quate for geophysical exploration purposes, with far fewer sta- 
tions than would be required from the very localized gradient 
observations such as are obtained by the torsion balance. The in- 
tegration of a net of torsion-balance gravity-gradient observations 
into a total intensity map may be likened to the derivation of a 
topographic map from observations of the slope of the ground 
measured with a spirit level a few feet in length. Thus the 
torsion balance is essentially a detailing instrument whereas the 
usual application of gravimetric methods in geophysical explora- 
tion is for reconnaissance purposes. I t  is certain that the advent 
of the modern gravimeter has relegated the Eotvos balance to its 
logical function, the measurement of very local perturbations in 
the gravitational field. 

BIBLIOGRAPHY.-Phil, Trans. cviii, p. 33 (18!8) ; Great Trigono- 
metrical Survey of India (1865-741, vol. v.;  Mztth. des K.U.K. Mil. 
Geog. Inst. zu. Wien, ii, p. 77 (1882);  J. H. Poynting, The  Mean 
Delzsity of the Earth ( 1 8 9 4 ) ;  A. Stanley Mackenzie, T h e  Laws o f  
Gravitation (1899) ; A Bibliography of Geodesy, Appendix 8, Report 
for 1902 o f  the U.S. Coust and Geodetic Survey;  Glazebrook's Dic- 
tionary of  Applitd Physics, vol. iii, pp. 397-415 (1923) ;  Proceedings of  
.the Physical Society o f  London, vol. 35, part 3, p. 151; and part 4, 
p. 204; The  Geographical Journal, pp. 501-521 (June ~ q ~ j ) ,  p. 144 
(Feb. 1928). F G ~  additional references see Dr. Richard Ambronn, 
Elements of Geophysics, English translation by M. C. Cobb (1928). 

(H. SH.; R. D. W.) 
GRAVURE, one of the major processes in commercial print- 

ing, is used to produce a wide range of printed materials, including 
newspaper supplements (e.g., book-review sections, feature maga- 
zines), catalogues, illustrated magazines. illustrated books, ad- 
vertising literature, calendars, greeting cards and wallpaper and 
patterns in textiles, linoleum and oilcloth. I t  is also employed for 
printing labels and wrappers on aluminum foil, glassine, cellophane, 
vinyl and similar materials. 

Gravure is an intaglio process, so-called because the design to 
be printed is etched or engraved belox~ the surface of the plate. 
At the start of the gravure printing process, the plate is covered 
~vith ink and the surface is then wiped clean. When paper is 
pressed against the inked plate, the paper penetrates the sunken 
parts slightly and draws out the ink. Examples of intaglio print- 
ing produced by traditional hand methods (i.e., in which plates are 
inked by hand and printed on a hand-operated press) are etchings, 
engravings and aquatints. Hand methods are still used in some 
countries in printing postage stamps: paper money, bonds and 
other securities. Modern photomechanical applications are rotary 
photogravure, or rotogravure, which is used in the bulk of gravure 
printing; sheet-fed gravure, a slower method employed when high- 
standard reproductions are desired; and the original and now 
almost-extinct photogravure method, which is slowest of all but 
produces the finest results. 

Rotogravure is a high-speed process that can print (from a roll 
of paper) the equivalent of 25,000 sheets per hour in one colour 
or 16,000 sheets per hour in four colours. with each sheet being 
about 44 by 70 in. or larger. The process is financially practical 
only on runs of 100.000 or more impressions. Sheet-fed gravure, 
in which sheets of paper are fed to the press mechanically and 
slower presses are used. is best for runs of 10.000 to 100,000. 
For press runs of less than 10,000 copies, the letterpress method 
usually is most economical (see PRINTIKG). 

All copy (the material reproduced, or printed) in photomechan- 
ical gravure printing is photographed through a halftone screen; 
other printing processes employ screens only for reproducing pho- 
tographs and other copy with tonal gradations. Type matter, 
therefore: is slightly hazier in gravure than in other processes but 
is quite readable. (See PHOTO-ENGRAVING: Halftone Plates.) 

History.-In 1826 Joseph NicCphore NiCpce of France first 
used the action of light to make a plate for the printing press. 
He coated a pewter plate with a solution of Judean pitch (asphalt) 
and over this comparatively light-sensitive surface placed an en- 
graved portrait of Georges Cardinal d'amboise that he had previ- 
ously made translucent by oiling. After the surface was given a 
long exposure to light to harden the asphalt, the soft lines were 



dissolved and the plate was etched and printed. (See PHOTOGRA- 
PHY: The  Beginnings of Photography.) 

The basic principle of photogravure, and of almost all other 
photomechanical processes as well, was contributed by an English- 
man, LVilliam Henry Fox Talbot. In 1852 he patented the first 
practical application of a phenomenon noted by Mungo Ponton in 
1839 and Edmond Becquerel in 1840-that gelatin, when sensitized 
with a dichromate salt, hardens when exposed to light. The earliest 
form of the Talbot process involved coating a steel plate uith 
gelatin and dichromate of potash, exposing it under a positive, 
washing away the unhardened gelatin and etching with platinous 
dichloride. In a later version of the process, Talbot coated the 
plate first uith powdered resin to probide a stronger ink-holding 
grain, heated it to make it adhere and etched with ferric chloride. 

Paul Pretsch of Vienna in 1853 bathed the exposed gelatin in 
cold water, thereby causing the soft parts of the gelatin to swell. 
An electrotype could be made directly from this relief, or from 
a gutta-percha mold. Pretsch patented his process in England in 
1854 and set up the first commercial firm for photomechanical 
printing. 

Karl Klic (Rlietsch) of Bohemia was instrutnental in making 
photogravure a practical commercial process. I n  1878 he exposed 
a positive transparency over carbon tissue, a film made of coloured 
gelatin sensitized with potassium dichromate and backed by a sheet 
of paper. (Carbon tissue film had been invented in 1864 by Sir 
Joseph Wilson Suan of England. j The film was pressed down on a 
copper plate coated ~ ~ i t h  an even layer of resin or asphalt powder. 
The carbon tissue was developed in water; this method of develop- 
ment made the softest gelatin swell and removed the paper backing. 
The plate mas etched with ferric chloride in successive baths of 
varying strengths Klic's process produced sure and predictable 
results and became the preferred method for later workers. 

Klic. working with Samuel Fawcett of Lancaster, Eng., also de- 
veloped and introduced the method of rotogravure printing now 
in general use. In  1895 61ic formed the first rotogravure firm. 
the Rembrandt Intaglio Printing company, in Lancaster. The 
principle of the rotogravure press. however. was already known. 
Thomas Bell of England in 1783 had suggested using a doctor blade 
to remove ink from the surface of the plate. The most important 
early improvements in the design of rotogravure presses were made 
after 1904 by Edouard Mertens in Germany. (See PRIXTING 
PRESS.) 

Rotogravure  Plates.-Procedures for making hand photogra- 
vure plates by the Klic method have already been described. 

In rotogravure, separate negatives of type matter, other line 
copy and continuous-tone copy are assembled and positioned ac- 
cording to a prepared layout. After the negatives are retouched. a 
continuous-tone positive is made and also retouched to ensure 
opacity where desired. A sheet of carbon tissue is next exposed 
under a gravure screen. This screen is a film or sheet of glass on 
which fine transparent lines cross at right angles to form opaque 
squares. A screen ni th 150 lines per inch (called a 150-line screen) 
therefore has 2 2  500 squares per square inch. The lines of the 
screen allow the light to penetrate to the film and harden the gela- 
tin. The square "islands" remain soft. Gravure plates are usually 
made with 150-line or 175-line screens. 

The continuous-tone positive is placed in contact with the carbon 
tissue and exposed under an arc light. The soft squares are hard- 
ened in proportion to the amount of light that penetrates the vary- 
ing grays of the positive. The carbon tissue is squeegeed (pressed 
with a rubber roller) to a cylinder that has been previously coated 
with copper by electrolytic action. The squares are etched to 
varying depths depending upon the degree to which they were 
hardened. The crossing lines of the screen, nhich are entirely 
hardened, are not etched at all. In  this way, pits or wells of dif- 
ferent depths are etched into the copper. For very long press runs 
the cylinder can be plated with nickel or chromium. (See ELEC- 
TROTYPING.) 

R o t o g r a v u r e  Printing.- In rotogravure printing, the cylinder 
usually is arranged so that during its rotary movement it passes 
through a trough filled with a thin solution of fast-drying ink. 
On some presses the ink is applied to the cylinder by other 

methods; e.g., spraying. A thin steel blade (the doctor) moves 
across the cylinder with a slight oscillating action and removes the 
ink from the surface but not from the wells beneath. The plate 
cylinder then comes in contact with the paper, which travels around 
an impression cylinder, and the paper draws the ink out of the 
wells in the plate. After being printed, the paper shows through 
thin deposits of translucent ink, thus creating pale grays; heavier 
ink deposits from the more deeply etched wells appear correspond- 
ingly opaque. Thus a full range of tonal values can be printed. 
Since some ink is carried on the surface of the plate cylinder, par- 
ticularly in the darker areas, the marks of the screen are almost 
entirely obliterated. In  colour printing, a separate cylinder is 
prepared for each colour. (See PRINTING.) 

O t h e r  Methods.-The Dultgen halftone intaglio process is 
widely used in colour work. Two positives are made from the 
continuous-tone copy, one through the conventional letterpress 
halftone screen and the other without a screen. For four-colour 
printing eight positives are made, two for each colour. The 
screened positive, which breaks up the image into soft dots on the 
carbon tissue, is exposed first, followed by the unscreened positive, 
which hardens the dots to varying degrees. When etched, the dots 
are therefore of different sizes and also of different depths. This 
method thus uses two methods for controlling tonal values. 

Other methods in general use are the Henderson process, which 
prepares plates rapidly; the Huebner method, which dispenses with 
the use of carbon tissue; and Intaprint, which produces intaglio 
dots without depth gradations. 

See also PHOTOENGRA\'ING. 
B I B L I O G R A P H Y . - H ~ ~ ~ ~ ~ ~  Denison, A Treatise on Photogravure 

(1894), a clear exposition of the Talhot-Klic hand method; H M. 
Cartwright, Photogravure, 2nd ed. (1939), the most thorough work on 
the subject; H. M Cartwright and Robert MacKay, Rotogravure 
(1956), a survey of European and American methods; J .  S Mertle and 
Gordon Monsen, Photonzechafzics and Printing, sec., "Photointaglio 
Procedures," pp. 325-354 (1957). (J. KA.) 

GRAY, ASA (1810-1888), U.S. botanist whose Manual of 
Botany (1848) remained the outstanding book in its field for a 
century, was born in Paris, N.Y., on Nov. 18, 1810. From James 
Hadley, professor of chemistry and materia medica, he obtained 
his first instruction in science (1825-26). In  the spring of 1827 
he first began to collect and identify plants. His formal educa- 
tion, such as it was, ended in Feb. 1831, when he graduated in 
medicine frorn the Fairfield Medical school. In  1836 his first bo- 
tanical textbook appeared under the title Elements of Botany, 
followed in 1842 by Botanical Text-Book for Colleges, Schools 
and Private Students, which developed into his Structural Botany 
(1879). He published later First Lessons in Botany and Vegetable 
Physiology (1857); How Plalzls Grow (1858) ; Field, Forest and 
Garden Botany (1869); and How Plants Behave (1872). These 
books served the purpose of developing popular interest in botan- 
ical studies. His most important work, however, was his Manual of 
the Botany of the Yorthern Cnited States, within its geographical 
l im~ts  an indispensable book for the student of American botany, 
the first edition of which appeared in 1848. Throughout his life 
Gray mas a diligent writer of book reviews on natural history, 
and his reviews themselves often became treatises of literary and 
scientific value. The greater part of Gray's strictly scientific 
labour \+-as devoted to a Flora of North America, the plan of which 
originated with his early teacher and associate, John Torrey of 
N e x  York. Volume two of Torrey and Gray's Flora was com- 
pleted in 1843; but for 40 years thereafter Gray gave up a large 
part of his time to the preparation of his Synoptical Flora (1878). 

Gray's labours in the then new field of discovery and systemati- 
zation of North American flora placed him at  the head of U.S. 
botanists and on a level with the most famous botanists of the 
world. In  1856-57 he published Statistics of the Flora of the 
Northern United States. This paper was followed in 1859 by a 
memoir on the botany of Japan and its relations to that of North 
America, which Sir J. D.  Hooker, English botanical explorer, called 
"in point of originality and far-reaching results its author's mag- 
num O ~ Z L S . "  

From 1855 to 1875 Gray was both a critic and exponent of the 
Darwinian principles, having been for years in correspondence with 



GRAY 
Darwin. Though his religious views were those of the evangelical from the spermatozoon to fish, whales, snakes and a great variety 
bodies in the Protestant Church, he openly avowed his belief that of terrestrial animals; and he has shown the interest and impor- 
the present species were not special creations, but rather were tance of the application of engineering principles to such biological 
derived from previously existing species. problems. Among his publications are Ciliary M o v e m e n t  (1928), 

I n  1842 Gray accepted the Fisher professorship of natural his- Experimental Cyto logy  ( 1 ~ ~ 1 )  and H o w  Animals  M o v e  ( 1 ~ 5 ~ ) .  
tory in Harvard university. H e  brought together by widespread (C. F. A. P.)  
exchanges a herbarium (later named the Gray herbarium), which GRAY, JOHN DE (d. 1214), bishop of Norwich, Eng., a 
became the largest and most valuable in America, and a library close supporter of King John, whose service he entered before 
where there had been none and arranged the small garden already his accession (1199), was rapidly promoted in the church until 
existing. Thereafter, the development of these botanical resources he became bishop of Norwich in Sept. 1200. By attempting in 1205 
was part of his regular labours. His scientific life was mainly spent to make him archbishop of Canterbury King John started his long 
in the herbarium and garden in Cambridge, R4ass.; but his labours quarrel with Pope Innocent 111, who quashed the election in 
there were relieved by numerous journeys to different parts of favour of Stephen Langton. In  1209 D e  Gray was sent to Ireland 
the United States and to Europe, all of which contributed to his to replace the baronial justiciar. There he extended the English 
work on the Synoptical  Flora. He received from learned societies frontier northward and westward, fighting campaigns on the Shan- 
a t  home and abroad abundant evidence of their profound respect non and in Fermanagh but being defeated in I 21 2 by Art 
for his attainments and services. I n  1872 he was elected president O'Maelsechlainn. He also carried out the reforms initiated by 
of the American Association for the Advancement of Science, and King John whereby the laws and customs of England were intro- 
he was an original member of the National Academy of Sciences. duced into Ireland and a new coinage was struck. 
H e  died in Cambridge, Mass., on Jan. 30, 1888. On Gray's return to England in 1213 he brought 500 knights to 

His Letters (1893) were edited by his wife; and his Scientific Papers Barham Downs, near Canterbury, for the muster assembled 
(1888) by C. S. Sargent. Also see Gray's Manual of Botany, 8th against the expected invasion of Philip I1 of France. H e  also 
(centennial) edition-illustrated-largely rewritten and expanded by acted for the king on embassies to the French king ( c .  Dec. I zO3) 
Merritt Lyndon Fernald, et al. (1950). ('. W. E.; X.) and the emperor Otto IV (July 1213). After the king's recon- 

GRAY, ELISHA (1835-I~OI) ,  U.S. inventor, who had a fa- ciliation with Innocent in 1213 De Gray, with others of the king's 
mous legal battle with Alexander Graham Bell over the invention chief advisers, was excluded from the general pardon and made to 
of the telephone. He was born in Barnesville, Belmont county, go to Rome; there he so greatly impressed Innocent that he was 
Ohio, on Aug. 2, 1835. Gray worked in a machine shop, recommended for the bishopric of Durham, but he died on his 
reading in ~ h ~ s i c a l  science. a t  the same time, and for five years homeward journey at  St. Jean d'Audely in Poitou on Oct. 18, 1214. 
(1857-62) studied in Oberlln ( 0 . )  college, where he was professor He is buried in Norwich cathedral. (M. DK.) 
of dynamic electricity from 1880 to 1901. On the same day GRAY, LOUIS HERBERT (1875-1955)~ U.S. linguist and 
(Feb. 14, 1 8 ~ 6 )  that Alexander Graham Bell filed an application orientalist, whose work combined traditional and modern ap- 
for  a patent for a telephone Gray applied for a caveat announcing proaches with an insistence on thorough mastery of the languages 
his intention of filing a claim for a patent for the same invention. investigated, was born in Newark, N.J., April 10, 1875 After 

When Bell first transmitted the sound of the human voice over studying at  Princeton and Columbia (Ph.D. 1900), he devoted 
a wire ("Mr. Watson, come here; I want you") on March 10, most of his life to teaching and research, except for a brief span a t  
1876, he used a liquid transmitter of the microphone type previ- the Peace commission (Paris, 1919-20). H e  taught at  Princeton, 
ously developed by Gray and unlike any described in Bell's patent Xebraska and Columbia, retiring from Columbia as professor 
applications to that date and an electromagnetic-metal diaphragm emeritus of comparative linguistics in 1944. His competence also 
receiver of the kind contrived and publicly used by Gray several included Celtic, Germanic, Armenian, Georgian and Semitic; he 
months earlier. In  the legal cases in which the Gray and Bell was expert in hagiography and church history. Besides numerous 
claims to have invented the telephone came into direct conflict articles he published some ten books, including Indo-Zranian 
i t  seems to have been established that Bell had first transmitted the Phonology (1902), Introduction t o  Semi t ic  Comparative Lin-  
sound of the human voice by electric currents in a wire, but evi- guistics and Foundations o f  Language H e  died in 
dence seems to show that the transmission took place by means of New York city on Aug. 18, 1955. 
mechanisms developed by Gray. ( S e e  also TELEPHONE.) GRAY, PATRICK GRAY, ~ T H  BARON (d. 1612), was 

His later years were spent in further electrical experiments. descended from Sir Andrew Gray ( c .  1390-1490) O f  BrOxmOuth 
Gray died suddenly at  Newtonville, Mass., on Jan. 21, 1901, and Foulis, who played a leading part in Scottish politics and was 

See the article on Elisha Gray in the Dictionary o f  American Biog- created a scottish peer as ~~~d G ~ ~ ~ ,  probably in 1445. and, especially, Lloyd W. Taylor, "The Untold Story of the Brought up as a Protestant, and early married to the daughter Telephone," The  American Physics Teacher, vol. 5 ,  pp. 243-251 (Dec. 
1937). (F. G. T.; R. S. FR.) of Lord Glamis, he soon repudiated his wife and became a Roman 

Catholic. By treachery and intrigue he gained the favour of James 
GRAY, SIR JAMES (1891- ), British zoologist, out- (afterward king of England). In  1584 he acted as an intermediary 

standing for his work on the mechanism of cellular and animal between James and Elizabeth I, whose support he gained by pro- 
movement, was born in London, Oct. 14, 1891. H e  was educated at  moting a plot to secure the fall of the earl of Arran. Three years 
Merchant Taylor's school and at  King's college, Cambridge, where later he was again dispatched to England, ostensibly to save Mary's 
he was elected fellow in 1914. During World War I he served in life, but his representations had no weight, and her execution led 
the infantry. Returning to Cambridge in 1919, he gradually estab- to his fall from power in Scotland. Though imprisoned and proved 
lished one of the major schools of biological research in Britain. guilty of many crimes, he was saved by the king's favour, and rose 
H e  became professor of zoology in 1937. For his own contributions to further honours. In  1609 he succeeded his father as 6th Baron 
to knowledge he received the royal medal of the Royal society. Gray and died in 1612. I n  1585 Gray married Mary Stewart and 

H e  played a leading part in changing the main objective of 20th- had by her six daughters and a son Andrew (d. 1663) who suc- 
century zoological research from evolutionary comparative anat- ceeded him as 7th baron, 
omy to the functional analysis of living cells and living animals, B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , - A ~ ~ ~ ~ ~  I , ~ ~ ~ ,  ~i~~~~~ o f  scotland, vol, ii (1902); 
particularly through his long and successful editorship of the Peter Gray, The  Descent and Kiltship o f  Patrick, Master o f  Gray 
Journal  of Experimental  Biology. Beginning research as a cytol- (1903)  ; Gray Papers (Bannatyne Club, 1835) ; Hist. IIISS. Comm.  
ogist, his work was first particularly concerned with the mechanics MarQ. o f  

of various kinds of cellular movements, and he is the author of a GRAY, ROBERT (1809-1872), first bishop of Cape Town 
standard work on experimental cytology. Later he extended this and metropolitan of South Africa, was born a t  Bishop Wearmouth, 
application of mechanical principles to the analysis of animal Durham, on Oct. 3, 1809, and was the 5on of Robert Gray, bishop 
movement in general. H e  has published numerous works, both of Bristol. He was educated at Eton and Oxford, and took orders 
specialist and popular, on movement of living systems of every size, in 1833. After holding various English livings, he was consecrated 



GRAY 
bishop of Cape Town in 1847. In  1853 he was appointed metro- 
politan of South Africa in view of the contemplated establishment 
of the suffragan dioceses of Graham's Toan  and Natal. In that 
capacity his coercive jurisdiction was called in question in the 
case of Bishop Colenso (q.v ). and the judicial committee of the 
privy council decided against him. During his episcopate Bishop 
Gray effected a much-needed organization of the South African 
church, to which he added five new bishoprics, all carved out of 
the original diocese of Cape Town. 

Gray died on Sept. 1, 1872. 
See H. L. Farrer, Life of Robert Gray, Bishop of Capetown (1876,  

2nd ed , 1883). 

GRAY, SIR THOMAS (d. c .  13691, English chronicler, TTas 
present a t  the battle of Neville's Cross in 1346; in 1355, while 
acting as warden of Norham castle, he was made a prisoner, and 
during his captivity in Edinburgh castle he studied the English 
chroniclers, Gildas. Bede, Ranulf. Higden and others. Released in 
1357, he was appointed warden of the east marches toward Scot- 
land in 1367, and he died about 1369. Gray's xork. the Scal- 
acronica, is a chronicle. written in ?Torman-French, of English 
history from the earliest times to about the year 1362. 

GRAY, THOMAS ( I  716-1 771), English poet, whose Elegy 
Wr i t t en  in a Country Churchyard is one of the best-known English 
poems for its eloquent expression of universal feelings, was the 
son of Philip Gray, a prosperous scrivener in the City of London, 
by his wife Dorothy Antrobus. Born at  their house in Cornhill 
on Dec. 26, 1716, he was a delicate boy, the only one of a large 
family who survived his infancy. He had a troubled childhood, 
because of his father's harsh and at  times violent treatment of his 
mother, ~ v h o  was obliged to run a milliner's shop in order to pay 
for their son's education. This situation, however, had eased 
considerably before Philip Gray's death in I 741. 

Thomas was sent to Eton in 1725. and was extremely happy 
there. His closest friends were Horace IValpole, a son of Sir 
Robert Walpole, the prime minister, and Richard West, whose 
father was a distinguished lawyer. The influence of Eton, with its 
beauty and its ancient traditions, remained with him throughout 
life. In  1734 he became a scholar a t  Peterhouse, Cambridge, and 
left without taking a degree in 1738. His habits, as at Eton. were 
studious and reflective, and he began to write Latin verse of con- 
siderable merit. Apart from a few translations, he had not yet 
composed any English poetry. 

Early in 1739 he set out with Walpole on a prolonged Grand 
Tour. They spent the remainder of that year in France, and 
crossed the Alps in November. The whole of 1740 was passed 
in Italy, with a long sojourn in Rome and shorter excursions to 
Naples and elsewhere. The spring months were spent with Horace 
Mann, the British minister a t  Florence. They returned to Florence 
from Rome in August, and remained there until April 1741, when 
they set out for Venice. On the way there a violent quarrel took 
place at  Reggio; the two friends parted in anger, and were not 
reconciled until I 745. 

Gray spent a few weeks in Venice, and returned to England 
alone. On his way he stayed at  the monastery of the Grande Char- 
treuse which had deeply impressed him on a brief visit earlier, and 
wrote there the beautiful alcaic stanzas beginning 0 TZL, severi 
Religio loci. 

Throughout his years abroad Gray had continued his studies, 
and had acquired an intimate knowledge of classical and modern 
art. But a t  the age of 2 j he had not prepared himself for any sort 
of career. He spent the first few months after his return to Eng- 
land at  Stoke Poges in Buckinghamshire, where his mother and her 
sisters had retired to live after Philip Gray's death. He then took 
up residence as a fellow commoner at  his old college of Peterhouse, 
in order to read for the degree of bachelor of laws, with a not 
very serious intention of an eventual career at the bar. 

The spring and summer of 1742-the interval between his re- 
turn from abroad and his establishment at  Cambridge-witnessed a 
remarkable spell of creative activity. The sights and sounds of 
the Buckinghamshire countryside inspired him to write the "Ode on 
the Spring." Almost immediately after this he received news of 
the death of Richard West, to whom he had drawn closer since his 

estrangement from Walpole, and who was indeed his only intimate 
friend. His sorrow and loneliness found expression in the poems 
which now followed in close succession-the Ode o n  a Distant  
Prospect of E ton  College, the "Hymn to Adversity," and the 
"Sonnet on the Death of Richard West." H e  also added to the 
ambitious philosophical poem D e  Principiis Cogitandi, which had 
been begun a t  Florence, some lines of remarkable intensity of feel- 
ing and beauty of expression. This passage was the culmination 
and the close of his Latin writing. 

These poems hold an important place in Gray's exceptionally 
small output of verse. The "Ode on the Spring" and the Eton ode 
in particular revealed his ease and felicity of expression, his 
wistful melancholy, the evocative power which he possessed in so 
singular a degree. On the other hand not even his own century 
could ~ihol ly applaud the abstractions and personifications which 
abound in the Eton ode and the "Hymn to Adversity." The 
former poem was published in 1747; and it appeared again in 
Robert Dodsley's hliscellany of I 748, together with the "Ode on 
the Spring" and the graceful trifle about the cat drowned in a 
bowl of goldfish. They met with little attention, and there was no 
aRareness that a new poet had arrived on a scene lately im- 
poverished by the death of Pope. 

Perhaps in 1742, perhaps at  a later date, Gray embarked on a 
long meditative elegy. Opinions will continue to  differ about the 
progress and the several stages of this poem's composition; but 
it was completed in its final form, and sent to Walpole, in the sum- 
mer of 17jo. I n  order to forestall its publication in a piratical 
magazine, which had chanced to obtain a copy, the Elegy W r i t t e n  
i n  a Country Churchyard was hastily printed in the following year. 
I ts  success was instantaneous and overwhelming. I t  remains the 
most celebrated poem of its century, the most familiar perhaps 
of all English poems, the most frequently quoted, the best loved 
by the ordinary man. Tennyson, a century later, spoke of its 
"divine truisms that make us weep." The voice of Johnson, a critic 
not usually disposed to be cordial toward Gray, summed up the 
contemporary reaction: "it abounds with images which find a 
mirrour in every mind, and with sentiments to which every bosom 
returns an echo." 

Among the admirers of the Elegy were the Dowager Viscountess 
Cobham, the grande dame of Stoke Poges, and her young relation 
and companion Miss Henrietta Jane Speed. They introduced 
themselves to Gray, and he celebrated their first meeting in a poem 
entitled "A Long Story," a gay and fanciful example of the hu- 
morous vein in which he too seldom indulged. An attachment 
developed between him and Miss Speed, and a t  one time there 
were rumours that they intended to marry. But Gray was a man 
tvhose emotions had been deflected into the channels of friendship. 
Miss Speed w-as a lively young woman of the fashionable world. 
A marriage between them would have been incongruous and almost 
certainly unsuccessful; and in any case the lady soon found a more 
appropriate husband elsewhere. Another outcome of the success 
of the Elegy was the publication in 17 53 of the first collected edi- 
tion of Gray's poems, in a handsome volume with remarkable 
illustrations by Walpole's friend Richard Bentley. 

Through these years Gray had been living quietly a t  Peterhouse, 
reading, studying, taking short summer tours about England, culti- 
vating his modest circle of friends and writing his admirable 
letters. He took no part in university or college business, but 
simply resided in college as a gentleman of leisure. Nor did his 
neu-found celebrity make the smallest difference to his habits. In  
1756 he migrated from Peterhouse across the street to Pembroke 
hall, in consequence of a practical joke attempted by some under- 
graduates, who had become aware of his timidity about fire and the 
precautions he had taken in the event of an alarm. At Pembroke 
he continued, in a more friendly and congenial atmosphere, his 
accustomed way of life for the remainder of his days. 

The popularity of the Elegy seems not wholly to have pleased 
him. Always distrustful of the popular voice, he chose for his 
next important poems the motto "vocal to the intelligent alone" 
from an ode of Pindar. The poems themselves were odes in the 
strict Pindaric form; and he intended that they should form the 
crown of his achievement. I n  "The Progress of Poesy" he set 



GRAY-GRAYSON 
himself to glorify, with every adornment of rhetoric and eloquence, 
the poet's high calling. I n  "The Bard" he depicted a trad~tional 
episode during the final conquest of Wales. An ancient seer 
curses the invading forces and foretells the doom of the English 
monarchs who are to come, until a Welsh dynasty in the persons 
of the Tudor sovereigns ruled over the whole land of Britain. 
During the composition of this ode Gray was seized with an un- 
wonted fervour of inspiration, so that, as he said later, "I felt 
myself the Bard." 

The odes were published together in I 757. in a slender volume 
which was the first production of Walpole's private press at 
Strawberry Hill. They met a i t h  a mixed reception, and were 
widely criticized for their obscurity. Vnquestionably they are dif- 
ficult poems, and were still more difficult without the aid of the 
footnotes which Gray refused to provide in the original edition. 
They are full of metaphor and veiled allusion. rhapsody and in- 
cantation. And yet certain passages have an authentic note of 
mystery and romance, a foreshadohing of Coleridge and Keats. 
By contrast, melodies almost Wordsworthian in their pure sim- 
plicity were sounded in a poem of this time which Gray left 
unfinished. and to which his editor, W. Mason, in an edition pub- 
lished in 1775, gave the title of "Ode on the Pleasure Arising From 
Vicissitude." 

The reception of the two Pindaric odes brought deep disap- 
pointment to Gray, and thereafter he virtually ceased to write 
poetry. He burled himself even more completely in private study. 
and especially in English antiquities and in natural history. He 
greatly admired the productions which that dubious figure James 
Macpherson published as T h e  Poems of Ossian, and made investiga- 
tions of his onn  into the Celtic and Scandinavian past. He had 
long contemplated a history of English poetry, and made some 
translations from IVelsh and Icelandic originals for incorporation 
into this work. "The Descent of Odin," "The Fatal Sisters." "The 
Triumphs of O\\enn and the rest have their place in the history 
of the romantic revival in England and indeed in Europe His 
only other nritings during this stretch of years were occasional 
verses in a satirical vein. Most of these were destroyed after his 
death; but t a o  pieces, a political squib entitled "The Candidate" 
and the sombre and impressive lines on Lord Holland's villa on 
the S o r t h  Foreland, have fortunately survived. 

I n  r 768 the professorship of modern history was bestowed upon 
Gray by the duke of Grafton, the nemly appointed chancellor of 
the university. He  treated t h ~ s  office as a sinecure, although he 
had at  first intended to deliver lectures and was much disturbed in 
conscience by his failure to do so He  expressed his gratitude to 
the duke by writing an ode to be set to music and sung at the 
ceremony of his installation. This I?zstallation Ode (published in 
1769) contained some noble passages, and was indeed a return to 
the grand manner which he had seemed to abandon after the 
failure of his Pindarics 1 2  years before. 

During the last decade of his life Gray's summer tours some- 
times took him further afield than had previously been his custom. 
He  visited Scotland in 1765, and the English lakes in 1767 and 
1769, describing the landscapes through which he passed in some 
of his finest letters. Late in 1769 he made the acquaintance of a 
young Swiss nobleman. Charles Victor de Bonstetten, and con- 
ceived for him a romantic devotion, the most profound emotional 
experience of his life. De Bonstetten only remained a few months 
in England, and Gray's letters after his departure reveal how in- 
tensely he felt their separation. His health, which was never 
robust, and about which he displayed a solicitude almost amount- 
ing to hypochondria, had been declining for some years; and he 
died in his rooms at  Pembroke, after a sudden illness which was 
probably an acute form of uremia, on July 30, 1771. He was 
buried in the churchyard of Stoke Poges. 

-4s a poet Gray was admired and influential out of all propor- 
tion to his modest output of verse. He  was unquestionably the 
dominant poetic figure of the middle decades of the 18th century, 
and a precursor of the romantic revival ~vhich was soon to come. 
He  was also one of the supreme letter writers in English literature. 
A man of studious instincts. of a retiring and somewhat melancholy 
temperament, he nevertheless set his mark upon his age; and in 

one poem, the Elegy Wr i t t en  in a Country Churchyard, he made 
a lasting contribution to the English herifage. 

B r ~ ~ l o c ~ ~ ~ ~ ~ . - - E d i t i o n s :  The last collection published in Gray's 
lifetime and supervised by him, Poems by Mr. Gray (1768), forms the 
basis of The Poetical Works of  Gray, ed. with those of William Collins, 
for the LiOxford Standard Authors Series" by A. Lane Poole (1917; 
rev. ed. by L. Whibley, 19371, which also includes the text approved 
by Gray of poems not included in the 1768 edition. The Poems were 
also ed, by L. Whibley for the "World's Classics" (1939). The Cor- 
respondence of Thomas Gray was ed. by P. Toynbee and L. Whibley, 
3 vol. (193j). Biographical and Critical Studies: The authorized 
biography, by W. Mason, Memoirs of the Life and Writings of Mr. 
Gray (1775) was prefixed to his edition of the Poems. A life by Sir 
Edmund Gosse appeared in the "English Men of Letters Series" (1882). 
D. C. Tovey, Gray and his Friends: Letters and Relics (1890) includes 
additional material. The standard modern life is R. W. Ketton-Cremer, 
Thomas Gray (1955). See also R. Martin, Chronologie de la vie et de 
l'oeuvre de Thomas Gray (1931) and Essai sur Thomas Gray (1934) ; 
W. Powell Jones, Thomas Gray, Scholar (1937); Lord David Cecil, 
Two Quiet Lives (1948) ; C. S. Northup, A Bibliography o f  Thomas 
Gray (1917),  continued by H. W. Starr, 1917-51 (1953) which includes 
works on Gray as well as by him. (R. W. K.-C.) 

GRAY (GREY), WALTER D E  (d. I 255), English prelate 
and statesman, nephew of John de Gray, bishop of Norwich, was 
educated at Oxford. He  owed his rapid preferment to the favour 
of King John. He  became the king's chancellor in 1205, and in 
1210 was elected bishop of Lichfield by the chapter a t  the king's 
orders. But the papal legate quashed the election. He  became 
bishop of Worcester in 1214, resigning his office of chancellor in 
the same year. Gray was with John when the king signed Magna 
Carta in June 1215; in the autumn he left England on the king's 
business, and during his absence was forced into the archbishopric 
of York, owing his election 'to the good offices of John and of 
Innocent 111. He took action against the French invaders on the 
accession of Henry I11 and played a leading part during the young 
king's minority. When Henry took over the government he con- 
tinued to employ de Gray, who carried out many important diplo- 
matic missions and acted as the king's chief justiciar during Henry's 
absence in France ( I  242-1 243). As archbishop of York de Gray's 
insistence on his right to have his cross borne erect in the southern 
provinces involved him in a dispute with Archbishop Stephen 
Langton, and he maintained his claim to the point of absenting 
himself from the king's second coronation in May 1220. The 
archbishop of Canterbury had an interview with him at  Lincoln 
in 1 2 2 2  on the subject, but no decision was reached. Later the 
archbishop absented himself altogether from public business for 
a time. but in I 2 55 he visited London to attend a meeting of parlia- 
ment, and died at  Fulham on May I ,  1255. 

Gray was always anxious to assert his archiepiscopal author- 
ity over Scotland, and sought to assert it on the occasion of the 
coronation of Alexander 11, but Innocent 111, who desired the 
continued independence of the Scottish church, intervened in 
favour of the Scotch claim. De  Gray built the south transept 
of the minister a t  York and is said to have built the west front 
of Ripon cathedral. 

GRAYLING, a troutlike gamefish of the genus Thymallus,  
often placed in the family Salmonidae. I t  is a handsome silvery- 
purple fish, reaching a length about 18 in., distinguished by rather 
large scales; unusually large eyes; a small mouth with feeble 
teeth; and a long dorsal fin, mith'zo to 24 rays. Six species are 
known from the cold. clear streams of Europe. Siberia and north- 
ern North America. Pollution of streams in North America has: 
however, seriously reduced the numbers of this excellent food fish. 

GRAYSON, WILLIAM JOHN (1788-1863), L.S. poet, 
writer and politician. whose Hireling and the Slave is his best- 
known xvork! was born Nov. I 2 .  I 788, in Beaufort, S.C. He grad- 
uated from South Carolina college in 1809, taught briefly, and 
then, after travel in the north, studied law and was admitted to the 
bar. He practised law in Beaufort county and served both as state 
representative and state senator in South Carolina. 

From 1833 to 1837 Grayson was in the national house of repre- 
sentatives: he became collector for the port of Charleston in 1841. 
In  18j4 he published T h e  Hireling and the Slave, which contrasted 
the idyllic life of the southern slave with the difficult life of the 
northern worker. His other writings include Let ter  t o  Governor 
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Seabrook (ISSO), opposing secession; Letters of Curtius (1851), 
defending slavery; The  Country (1858), praising rural life; 
Marion (1860) ; and Li fe  o f  James Lewis Petigru (1866). Gray- 
son died in Newberry, S.C., October 4, 1863. His autobiography, 
edited by Samuel Gaillard Stoney, was published serially in the 
South Carolina Historical and Genealogical Magazine, vol. xlviii-li 
(1947-50). 

GRAYWACKE (GREYWACKE). The term graywacke, de- 
rived from German grauwacke for gray stone, was apparently first 
applied to certain Devonian and Lower Carboniferous rocks in the 
Harz mountains. Graywacke is a clastic rock, a microbreccia made 
up of fragments of preexisting rocks, characterized by its dark- 
gray colour and toughness. Most graywackes consist mainly of 
angular quartz and rock particles, together with some feldspar and 
mica, set in a finer-grained matrix of shredlike chlorite and seri- 
cite. The rock fragments usually include slate, siltstone, phyllite, 
chert and a little felsitic material. Authigenic, that is, crystallized 
after deposition, carbonate and pyrite are common. 

Grayu-ackes occur in thin layers several inches to several feet 
thick, interbedded with shales or slates with which they form thick 
sequences. These are the "gray flags" or "grits" of the older 
petrographic literature. Associated rocks commonly include inter- 
bedded ellipsoidal greenstones, tuffs and thin-bedded cherts. 

Graywackes may resemble basic tuffs but differ in their high 
quartz content and lack of volcanic glass. Although commonly 
feldspar-rich. graywackes differ from arkose ( q . v . )  sandstones in 
their dark colour, which results from the fine-grained chloritic 
matrix. Graywacke has been erroneously defined as the basic 
equivalent of an arkose, perhaps because of its superficial resem- 
blance to wacke, the partially weathered residue from basalts and 
related rocks. Related to graywacke is subgraywacke (low-rank 
graywacke), which differs in its better-rounded constituents and 
in its precipitated mineral cement. 

Graywacke occurs extensively in the Lower Palaeozoic of the 
Caledonian chain and in the Carboniferous of the Hercynian chains 
of Great Britain and Europe. I n  North America typical gray- 
wackes occur in the Pre-Cambrian of the Lake Superior region, in 
the Rensselaer grit of New York and Vermont, in the Carbonif- 
erous of the Ouachita mountains of Arkansas and Oklahoma, in 
the Franciscan (Jurassic) of California and in the Eocene of the 
Olympic mountains of Washington. I n  short, graywackes occur 
only in old orogenic belts. 

Graywackes are probably of marine origin, perhaps deposited 
by turbidity currents in relatively deep water. This hypothesis 
explains the associated radiolarian cherts-supposedly of deep- 
water origin-and the lack of ripple marks, cross-bedding and 
benthonic (bottom-living) fossils, which characterize normal 
shallow-water sands, and the deposition of coarse debris concur- 
rently with fine mud (of the matrix) as well as the graded struc- 
ture seen in many graymackes. (F. J. P.;  X.) 

GRAZ, the capital of the Austrian Bundesland of Steiermark, 
on both banks of the Mur, a t  the opening of this valley into the 
broad fertile basin known as the Grazer Feld. The town (pop., 
1951, 226,453) is enclosed on three sides by forested heights of the 
Styrian Alps, a small outlier of which, the Schlossberg, dominates 
the old town on the left bank of the river. This height (1,552 
ft. and about 3 jo  ft. above the general level of the town) was an 
important fortified stronghold from pre-Roman times, but from 
1839 has been laid out with beautiful parks. On its top is a bell 
toner ( I  I j ft.) and a clock tower (92 ft .) .  Fine panoramas are 
to be seen of the town, the Mur valley and the mountains-to the 
north the Schockel (4,741 ft.) ,  to the north~vest the Upper Styrian 
Alps. to the southnest the Koralps and to the south the Possruck. 
At the foot of the Schlossberg to the west lies the river and to the 
east the town park with many marble and bronze monuments. 

In  the old town cluster the principal buildings of note. The 
16th-century Landhaus in Renaissance style, the 17th-century 
Zeughaus or arsenal, maintained as it  Tyas 250 years ago, with its 
rich collection of I jth-I 7th century weapons, and the 19th-century 
tonn hall in German Renaissance style and the I ~th-century castle, 
now used as government offices, are worthy of mention. Among 
the many ecclesiastical buildings the most important is the I jth- 

century cathedral of St. Aegidius, mainly in late Gothic, though 
later decorations and modifications in baroque have altered the 
original purity of style. The interior is remarkable for its costly 
stained-glass windows, shrines and paintings. I n  the vicinity is 
the mausoleum church in baroque style (1614-1 714). 

Graz is rich in educational institutions, a t  the head of which is 
the university, founded in 1586 by the Austrian archduke Charles 
Francis and restored in 1827 after an interruption of 45 years. I t  
is magnificently housed with well-equipped laboratories and a rich 
library and is attended by about 2.500 students annually. There 
is also a technical college, founded in 1814 by the archduke John 
Baptist, who also founded the Joanneum museum (1811). The 
museum has extensive collections of antiquities and natural history 
specimens in its old building and in the collections illustrative of 
the development of Styrian culture. 

The outer suburbs of the town include the numerous factories, 
and this is particularly true of those on the right bank of the river, 
between it and the railway. For its active trade three factors are 
responsible. viz., the local situation at  the contact of mountain and 
fertile Tertiary downland, the position with reference to important 
routes from Danube to Adriatic and their branching toward the 
Hungarian plain, and the presence of good lignite in the vicinity 
(Koflach). In  addition to an active trade in the cereals, fruit and 
wine of the hill lands, large manufactures have developed. Iron- 
and steelworks, physical and optical instrument factories, brewing, 
milling, leather and paper and cloth industries, the preparation of 
chemicals, printing and lithographic trades and great railway work- 
shops are among its major operations while visitors to the many 
interesting places and spas in the neighbourhood swell the growing 
volume of trade. 

The early history of the town is obscure and i t  is first definitely 
mentioned in a document of A.D. 881, after which it became the 
residence of the rulers of Styria. I t s  strength and importance in 
the I 5th and 16th centuries are exemplified by successful resist- 
ances to Hungarian (1481) and Turkish (1529, 1532) attacks. 
Protestantism established itself early there ( I  530) and flourished 
until oppressive measures by the archduke Charles restored the 
authority of Rome. After a long and fairly quiescent period the 
town figured largely in the Napoleonic Wars, being held by the 
French in 1797 and again in 1805, while in 1809 the citadel on 
the Schlossberg was blown up by Marshal Alexandre Macdonald 
in accordance with the terms of the peace of Vienna, only the bell 
tower and clock tower being left. The development of the town 
was most rapid during the 19th century, when it  received many 
civic privileges through the interest of the archduke John. See 
also STYRIA. 

See G. Fels, Graz und seine Ulngebung (1898) ; J .  Solch, Das Grazer 
Hugelland (1921). 

GRAZIANI, RODOLFO, MARCHESE DI NEGHELLI (1882- 
19j5) ,  Italian soldier and administrator, notable for his service 
in Libya and East Africa, mas born at  Filettino, near Frosinone, 
It., on Aug. 11, 1882. Before World War I he served in the army 
in Eritrea and later in Libya. In  1919 he was in command in 
Macedonia; he then served in Tripolitania until 1927. Graziani 
commanded the Italian forces in Libya in 1930-34. During this 
time he pacified the country, but in so doing became notorious for 
his harsh treatment of the natives. Graziani mas governor of 
Italian Somaliland ( I  93 5-36), viceroy of Ethiopia ( I  936-3 7) and 
honorary governor of Italian East Africa in 1938. 

In  1939 Graziani commanded the Italian forces in Libya, and 
the following year advanced slowly against the British as far as 
Sidi Barrani. I n  1941 his forces were heavily defeated by Gen- 
eral Archibald Wave11 and he resigned his post. After the Italian 
armistice in 1943 he took the side of the Germans and became de- 
fense minister in the Italian Republican government. I n  1945 
he surrendered to the U.S. forces, which imprisoned him until 
1946, when he was handed over to the Italian government for trial. 
He was kept in Rome and in the spring of 1950 sentenced to 19 
years' imprisonment. I n  August of the same year, however, he was 
released and later became president of the neo-Fascist Italian 
Socialist movement. He died a t  Rome on Jan. 11, 1955. 

(E. B. BN.) 
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GRAZZINI, ANTON FRANCESCO ( I  so3-1 ~ 8 ~ ) .  Italian 

writer mho played an active part in the literary and linguistic 
controversies of his day. Born in Florence. March 2 2 .  1503, he 
becgme an apothecary. H e  was a founder of the Accademia degli 
Gmidi, in which he was known as I1 Lasca. 

I n  his numerous burlesque verses (mod. ed. L e  rinze bzlrlesche, 
1882), written in the manner of Francesco Berni, he strongly op- 
posed humanism and Petrarchism, and in the discussions on the 
development of an Italian literary language he defended the 
Tuscan tradition. His own language is lively, a t  times approach- 
ing dialect, both in his comedies (Gelosia, Spiri fata,  Strega, 
Pinzochera, Sibilla, Parentadi, Arzigogolo, written 1540-50; mod. 
ed.. by G. Grazzini, 1953), and in his Cene (mod. ed.. by C. Yer- 
zone, 189o), a collection of 2 2  stories which, in the manner of 
Boccaccio. are told by a party of young people during a carnival. 
Although theoretically he maintained that modern comedies should 
not follow classical patterns, his own plays showed no originality 
of inspiration. 

Grazzini died in Florence, Feb. 18, I 584. (G. A,) 
GREASEWOOD, a North American shrub (Sarcobatus 

vermiczilatz~s) of the goosefoot family (Chenopodiaceae). and a 
characteristic plant of strongly alkaline and saline soils in the 
high plains of the Rocky mountain region from Montana to 
Mexico. I t  is a much-branched, somewhat spiny shrub. 2 ft. to 
10 ft .  high, mith small, fleshy, toothless and stalkless leaves. The 
creosote bush (q.v.),  certain species of saltbush (q.v.) and various 
other plants are also called greasewood. 

GREAT AWAKENING, a remarkable religious revival 
centring in Kew England in 1740-43; but covering all the Xmeri- 
can colonies by 1750. I ts  way was prepared by Jonathan Ed- 
wards (q.v.), who in 1734 inaugurated at  Northampton the re- 
vival that,  in 1740-41, was taken up by George IVhitefield (q v.) 
in Massachusetts and Connecticut. He and his untrained clerical 
and lay follo\vers by their emotional and dramatic preaching roused 
their hearers to so high a pitch of excitement and made such violent 
attacks on the many clergy who did not join them that it became 
necessary for Edwards personally to reprimand IIrhitefield; and 
when the latter returned to the colonies from England in 1744 
he found that the faculties of Harvard and Yale had officially 
"testifiedJ' and "declared" against him and that most pulpits were 
closed to him. 

The  Awakening resulted in the formation of some separatist 
churches, which died out or became Baptist congregations; and the 
religious apathy of New England during the late 18th century may 
have been. a t  least in part, reaction against the gross methods often 
employed. 

See  also REVIVALISM. 
See Joseph Tracy, The Great Awakening (1842) ; Frederick M. Dav- 

enport, Primitive Traits in Religious Revivals (1905). 

GREAT BARRIER REEF: see BARRIER REEF. 
GREAT BASIN, THE, named by John C. FrCmont, nho 

crossed the area in 1843 and 1845 and described its physical fea- 
tures. is a unique natural basin-and-range region in the western 
United States. I t  occupies the western third of Utah and the en- 
tire state of Nevada and on its margins spills over into western 
California and southern Oregon and Idaho. The 189,000 sq mi. 
of the area resembles an inverted triangle with its 300-mi. base 
extending across northern Utah and Sevada and tapering on either 
side to the Mojave desert of California. The boundaries are 
rather sharply defined by the Wasatch mountains and Colorado 
plateau on the east and the Sierra Nevada on the west. To the 
north the Great Basin merges with the Columbia plateau. and the 
Mojave desert marks a rather indefinite southern border. 

The  topography, climate and drainage of the area set it apart 
from other natural regions of the Lnited States. The Great Basin 
is divided about equally between rugged mountains and broad 
basins. The important mountain ranges are oriented north-south; 
they are commonly from 50 to 75 mi. in length and from 6 to 15 
mi. in nidth. The mountains rise from 3.000 to 5.000 i t .  above the 
surrounding valley floors. They have been referred to as fault- 
block mountains and their steeper faces are regarded as fault 
scarps. Between the ranges are the broad alluvial-filled basins. 

The elevation of these basins above sea level varies from 6,000 it. 
in central Sevada to about 4,000 ft. on the east and west margins 
and 3,000 ft. on the south. 

The climatic controls of the Great Basin tend to produce 
aridity. The high Sierras bIock the rain-bearing winds from the 
west. The annual rainfall averages about 10 to 12 in. in the 
basins, decreasing to 4 to 6 in, in the south. The limited summer 
rain comes in the form of torrential storms that cut arroyos and 
develop mud-rock flows; winter precipitation is generally in the 
form of snow. Summers are hot and winters cold, except in the 
south, where latitude and lower elevation combine to produce a 
mild winter. 

The name "Great Basin" suggests the third natural feature of 
the. region, namely, interior drainage. I t  is not, however, one 
large basin, but a composite of many separate basins. Interior 
drainage is, in part, an expression of the dry climate of the area. 
The balance betmeen evaporation and precipitation is a delicate 
one; lakes fluctuate greatly and some of them occasionally be- 
come dry. The water in many of them, notably Great Salt lake, 
is brackish or salty. Klamath, Pyramid, Carson and Utah lakes 
are all fresh water. 

The vegetation of the Great Basin is an expression of the cli- 
mate, soil and topography. Salt grass and greasewod grow on the 
alkaline soils of the valley bottoms; cottonwood trees edge the 
few streams that cross the lo\~lands; sagebrush, scrub oak and 
juniper appear on the better-drained slopes. In  the southern part 
of the basin subtropical desert plants and species of cactus and 
other thorny growth are common. At the higher elevations forests 
of pine and spruce appear. 

The valleys along the eastern edge of the region were occupied 
by the Mormons in 1847 and Salt Lake City has become the me- 
tropolis of that area. In  a similar manner the valleys on the 
western edge were developed with Reno as the major centre of 
activity. The primary economic activities of the Great Basin 
are copper and iron mining, irrigated agriculture and livestock 
production and. more recently, manufacturing. 

The population density of the area is less than 6 per square mile 
in contrast with 50 per square mile for the United States as a 
whole. 

See also GNITED STATES (OF .AMERICA) : Physiography. 
RIBLIOGRAP~IY.-E~~~~ reports on the Great Basin include: John C. 

Frbmont, (2nd) Report o f  the Erploring Party to the Rocky Moun- 
tains (1845) ; Clarence King et nl., Report of the Geological Exploration 
of the Fortieth Parallel (1870-80) ; G. K. Gilbert, "Lake Ronnevillc," 
U.S. GeoI. Survey, Afonograph I (1890) ; I. C. Russell, "Lake Lahontan," 
U.S. Geol. Survey, ;Irloizograph .YI (188,;). For general reference see 
N. M. Fenneman, Physiography o f  Wester?% United States ( 1 9 . ~ 1 )  ; 
W .  W. Atwood, The Physiographic Provinces o f  Xorth d*zerica (1940). 

(H. B. HA.) 
GREAT BEAR LAKE, in Lfackenzie district, Northwest 

Territories, is the largest body of fresh water entirely in Canada; 
390 ft .  above the sea; with depths that exceed 270 ft. ,  it is 232 
mi. long and 12,275 sq.mi. in area. From the northeast, reading 
clock\vise, the five main inlets are Dease, NcTavish, McVicar, 
Keith and Smith Arms. The eastern third lies in the Canadian 
Shield, the western two-thirds in the Interior Plains. Western and 
southern shores are 1x11 wooded, eastern and northern less so. 

The outlet is by 70-mi.-long Great Bear river (used with a 
portage road as a freight routej to the Mackenzie river. The lake 
freezes over in winter and much ice may be present in mid-July. 
Radioactive ores, principally pitchblende. were mined from 1933 
near the company tomn of Port Radium at  the eastern end of Mc- 
Tavish Arm: during IYorld War I1 production went to the U.S. 
Manhattan atomic bomb project. Twenty-five years of nearly 
continuous mining exhausted the reserves. 

The settlement of Fort Franklin is a t  the western extremity of 
Keith Arm. (J. R. M:) 

GREAT BEND, a city of central Kansas, C.S.. on the r2r- 
kansas river, and the-seat of Barton county, was on the old Santa 
Fe trail, nhich passed through the courthouse square. The city 
was founded about 1870 and incorporated in 1871. East of the 
city are the ruins of Fort Zarah (established 1864), from which 
soldiers escorted nagon trains through the dangerous stretch be- 
yond. 
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The region west of Great Bend was the home of vast herds 

of buffalo, antelope and deer, and was a famous hunting ground 
for the Indians of the plains and the scene of innumerable con- 
flicts among the tribes. Near Great Bend was the alleged site of 
the mythical city of Quivira. sought by Coronado. 

Great Bend became a shipping point for sheat ,  livestock and 
other agricultural products, and there are grain elevators and 
flour mills. For comparative population figures see table in 
KANSAS : Popz~lation. 

GREAT BRITAIN, the official title of the political unity of 
England, Scotland and Wales. The name was used in 1604, after 
James VI  of Scotland had succeeded to the English throne, and it  
was formally adopted in 1707 at  the date of the union of the 
parliaments of England and Scotland. The following article deals 
with those subjects which concern Great Britain as a whole; e.g., 
constitution, defense, finance and economics, etc. For those sub- 
jects which essentially concern each country separately (e.g., 
geography. geology. population, religious denominations, etc.), the 
articles EKGLAND; SCOTLAND; and WALES should be consulted. 
(See also COMXTONWEALTH OF NATIOKS; EKGLISH HISTORY; IRE- 
LAND; IRELAXD. NORTHERN; IRELAND, REPUBLIC OF; LOCAL GOV- 
ERNMENT; and UNITED KINGDOM.) 

CONSTITUTION 

The British is unique among existing constitutions in antiquity 
of origin, length of endurance, continuity of growth, adaptability 
to circumstance and extent of influence. The distinguishing char- 
acteristic of this constitution is the sovereignty of parliament, 
combined with the exceptional importance of the sovereign's posi- 
tion as a constitutional link between several equal and sovereign 
nations of the Commonwealth of Nations. Folloving the Norman 
Conquest in 1066, the 12th century was the first of many centuries 
of almost uninterrupted and intense constitutional development 
in the parliamentary, judicial and administrative fields in England. 
The effective union of the principality of Wales with England 
dates from 1361 when Edward 1's son was created prince of Wales, 
but R7ales Ivas not enfranchised until the reign of Henry VIII. 
After the Act of Union with Scotland in 1707, the representatives 
of the three nations met in the first parliament of Great Britain. 
By the end of the 18th century the structure of its constitution was 
solid enough to enable Great Britain in the 19th century to de- 
velop and elaborate governmental machinery for the greatest em- 
pire that the world had ever seen and, later, to modify that ma- 
chinery by creating partnerships in a commonwealth of free and 
equal nations, each with similar institutions of its own. 

Much of the peculiar genius -of the constitution is attributable 
to the fact that it is partly unwritten and wholly flexible. I t  means 
that there is no basic constitutional document, comparable with 
the written constitution of the United States, the main sources of 
the British constitution being ( I )  legislative enactments of parlia- 
ment, such as Magna Carta, 1 2 1  j ;  ( 2 )  decisions of the courts of 
lam; (3) conventions of the constitution, such as the conduct of 
the crown, parliament and the cabinet in cases for which there is 
no formal law (e.g., resignation of office by the government) ; and 
(4) literary sources, such as the textbooks of political theorists like 
A. V. Dicey. Since parliament, comprising the sovereign, the 
house of lords and the house of commons acting in concert, is sov- 
ereign, it has unlimited legal poner, and acts of parliament, if 
complete and perfect. must be obeyed by all. though the right to 
test in the courts the legality of various applications of that power 
cannot be denied to the citizen. The action of one house of 
parliament nas  successfully challenged in the courts in the late 
1830s when in the case of Stockdale v. Harlsard a resolution of the 

.commons claiming the protection of parliamentary privilege for 
certain documents printed by order of the house \$as held to be 
of no legislative effect. In  the case of B o d e s  v. tlze Burlk of 
Englarzd, 1913, the collection of taxes by authority of resolutions 
of the house of commons was held to be illegal since the resolutions 
had not yet been given the force of Ian by embodiment in an act 
to which the house of lords and the king had given their formal 
assent. Again, the crown is liable in tort and may be sued under 
the C r o ~ ~ n  Proceedings act, 1947, "in respect of torts committed 

by its servants or agents or for any breach of those duties which a 
master owes to his servants or agents at  common law or in respect 
of any breach of the duties attaching at  common law to the owner- 
ship, occupation, posses5ion or control of property" (section 2 ) .  

This legislative provision is of particular interest in providing an 
illustration of a change in the constitution by parliament; the act 
reversed a long-standing common law rule that the sovereign could 
do no wrong and that the subject had no remedy against torts com- 
mitted by the crown's servants save by presenting a petition of 
right. 

The theory that the legislative authority of parliament extends 
to all overseas possessions of the crown has long been modified in 
the case of the self-governing nations within the Commonnealth 
of h'ations. By the Statute of Westminster, 1931, the British 
parliament virtually renounced all its former powers over the 
dominions (as they were then called) such as Canada and S e w  
Zealand. In  1947 acts of the British parliament conferred inde- 
pendence on India, which nas  partitioned into India and Pakistan, 
and Burma, whlch became an Independent republic. India became 
a republic within the Commonwealth of Nations in 1950 and Paki- 
stan changed to the same status from that of a dominion in 1956. 
In  1949 another act recognized the establishment of the Republlc 
of Ireland, while maintaining the separate status of Northern Ire- 
land as an integral part of the United Kingdom. 

The liberty of the subject under this flexible constitution is 
secured, as has already been indicated. by the rule of law, based 
on the essential constitutional assumption that all governmental 
powers rest on lam. Dicey claimed that this essential aspect of 
the constitution was characterized by the absence of arbitrary 
poaer, the subjection of officials to the courts and the ordinary 
common law, and that the constitution, being not the source but 
the consequence of individual rights, itself formed part of the 
ordinary law of the land. Dicey's view that there is no special 
privilege for officials and that equality before the law for officials 
and citizens alike distinguishes the British constitution from that 
of France, where special administrative law and tribunals exist 
side by side with the "ordinary law" and law courts, has been 
criticized as unreal; but since the distinction between the British 
system and others exists, it should be given due emphasis. 

Although parliament is legally omnipotent, there are, even 
within Great Britain, many de facto limitations on its sovereignty. 
There have been cases of organized resistance to particular enact- 
ments; the tithe acts vere resisted by groups of farmers for many 
years until an alteration in the law was made. The pressure of 
public opinion on members of the house of commons is constant 
and has proved a powerful sanction against any measure which has 
not the general support of the subjects. The doctrine of the 
"mandate," too, may become increasingly restrictive of freedom 
of action by the political parties in parliament. The doctrine is 
that no important measure should be passed unless the political 
party supporting the government has first included it in its pro- 
gram at  a general election and so obtained the mandate or en- 
dorsement of popular approval. Although the principle of the 
mandate has not invariably been observed, its importance in the 
development of constitutional practice seems to be growing. I n  
1923, for example, the government of the day resigned because its 
desire to introduce trade tariffs had not first been submitted to the 
electorate. 

The four main elements in the constitution of Great Britain are 
the legislature, the executive, the judiciary and the churches. The 
government, in the most general sense, comprises the first three, 
with many functions overlapping, since there is no separation of 
powers. The classical example of these overlapping functions is 
furnished by the office of lord chancellor. I ts  holder presides over 
the house of lords as speaker in h ~ s  capacity as member of the 
legislature; he also presldes In a jud~cial capacity over the supreme 
court .r\ hen the house of lords meets as such. I n  addition he is a 
minister of cabinet rank. 

Crown.-The cronn unites all four main elements in the con- 
stitutlon. The leglsldture IS comprised of the cro~vn, the lords 
spiritual (bishops) and temporal and the commons; the crown is 
head of the judiciary, and justice is administered in the sovereign's 
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name. Supreme executive power is vested in the sovereign and 
many executi

v

e acts are also performed in the sovereign's name; 
and in 1534 the Act of Supremacy declared that the king was "the 
only supreme head on earth of the Church of England." This is 
the ultimate statutory authority for the appointment of the bishops 
by the sovereign on the advice of a prime minister (who, however, 
need not be and frequently is not a member of the Church of 
England). 

This interlocking of the organs of central government is a result 
of their common origin in the curia regis of the Norman kings, a 
body which performed all the functions of government without 
differentiating between them. I t  was the king's court meeting to 
do the king's business, and the same is true of all the descendants 
to which in course of time, with the multiplication and elaboration 
of business, it gave birth, although the sovereign has long since 
ceased to attend in person, save on formal occasions at  his privy 
council and in his high court of parliament. The crown is now 
held in hereditary succession as limited and defined in the Act 
of Settlement of I j o ~  and as modified by His Majesty's Declara- 
tion of Abdication act. 1936. This legislation, the first affecting 
the dominions under the terms of the Statute of Westminster, 
amended the Act of Settlement of 1701 by excluding Edward VIII 
(who became the duke of Windsor) and his descendants from suc- 
cession to the throne and provided that the Royal Marriages act 
of I 7 7 2  should not apply to him. The influence of the monarch, 
though difficult to estimate, should not be underrated. He is kept 
fully informed, his advice, based upon uninterrupted public ex- 
perience, is extremely valuable, and his consent is obtained to all 
measures; moreover, with the growth of the empire, and especially 
since the recognition of the dominions as coequal partners with 
the mother country, 'the crown has achieved unique significance 
as at  once the symbol and chief constitutional safeguard of im- 
perial union. Parliament authorized the monarch, by the Regency 
act of 1937, to appoint counsellors of state to exercise specified 
royal functions in the event of his absence from the country or his 
temporary incapacity to act. Those to be appointed counsellors 
of state by letters patent were the wife or husband of the sovereign 
and the four persons who were next in succession to the throne, 
excluding any person who would be disqualified from being regent. 

Judiciary.- In Anglo-Saxon times the earliest forms of cus- 
tomary law were administered in three sets of courts: ( I )  na- 
tional. those of the hundred and of the shire; ( 2 )  private. those 
of the thegns and of the lords of manors; and (3) municipal, 
those of the chartered boroughs. After the Conquest the local 
courts were slowly superseded by central courts and judges whose 
power emanated from the king, and the infinite varieties of custom- 
ary law thus gave place to or were welded into one common law. 
This process was mainly achieved by extension of the use of royal 
writs; by introducing and extending the use of the jury (at first 
employed only where royal interests were concerned); by the 
institution and regulative influence of itinerant justices, who pro- 
vided the necessary link between central and local government; 
and by the evolution from the curia regis of the three courts of 
common law at Westminster-common pleas, king's bench and 
exchequer. But, since the common law developed slowly and 
procedure lagged behind the needs of a progressive society, the 
curia was still called upon to mitigate and to supplement, and there 
grew up, in spite of the jealousy of common lawyers, a body of 
equity rules alongside the common law; the administration of the 
two was finally fused by the Supreme Court of Judicature act, 
1873  As a result of the Judicature act and subsequent supple- 
mentary acts, all the existing superior courts were consolidated 
into one supreme court of judicature consisting of two primary 
divisions. the high court of justice, with the subdivisions chancery, 
king's bench (from 1952, queen's bench), and probate, divorce and 
admiralty; and the court of appeal from the decisions of the judges 
of each of these divisions. The old chancery procedure by way of 
petition for a rehedring was extended to the courts of common 
law, the decisions of which could till then be questioned only by 
alleging error apparent in some part of the proceedings. The house 
of lords became the final court of appeal from all the courts (other 
than ecclesiastical) of Great Britain, though the Administration 

of Justice (Appeals) act, 1934, stipulated that there could be no 
such appeal unless either the court of appeal or the house of lords 
itself gave leave, and that the jurisdiction of the house could be 
exercised only by peers judicially qualified. An appeal could not 
be heard or determined unless there were three or more of the 
following lords of appeal present: the lord chancellor of Great 
Britain; a member of the judicial committee of the privy council; 
a lord of appeal in ordinary; or a judge of the supreme court of 
England or of Northern Ireland or of the court of session in 
Scotland. The judicial personnel of the house of lords, together 
with such other members of the privy council as held or had held 
"high judicial office" as defined by the Appellate Jurisdiction acts, 
1876 and 1887 (mainly commonwealth judges), constituted the 
judicial committee of the privy council, which was the final court 
of appeal from the rest of the empire and from the ecclesiastical 
courts of Great Britain; its jurisdiction was abolished in some in- 
stances, and from Canada appeal lay to the privy council only by 
special leave of the dominion supreme court. 

Executive.-The curia regis, composed of the tenants in chief, 
royal officials and anyone else whom the king chose to summon, 
expanded or contracted according to the nature of its work. Daily 
routine would be left mainly to officials; the more serious the 
business the larger the attendance of tenants in chief; and on 
occasions of greatest importance the officials formed a numerically 
insignificant technical element in a large feudal assembly. The 
epithets employed to distinguish the larger and smaller gatherings 
achieved in time a technical significance until a t  last the larger 
assembly developed into the great council and the parliament, 
the smaller into the king's council. The latter, in spite of baronial 
machinations, had become, by the time of Henry VII, the instru- 
ment of the crown, and was used by the Tudors as the medium of 
prerogative government. True offspring of an undifferentiated 
curia, its authority was not confined to the exercise of any one 
function. Thus, though from it was to evolve the national execu- 
tive, it retained also powers of legislation by ordinance and procla- 
mation only vaguely subordinate to statute and common law, and 
a wide, if undefined, jurisdiction supplementary to the common 
law. Part of the latter had devolved on chancery, and much of 
the mercantile and marine business was absorbed by the court of 
admiralty constituted in the middle of the 14th century; but the 
stupendous labour involved in the Tudor conception of conciliar 
government necessitated further subdivision and specialization; 
thus, as  in earlier times and for analogous reasons the curia had 
given birth and place to a number of descendant courts and coun- 
cils, so now the king's council and its functions were split up and 
divided among the privy council, the courts of Star Chamber, of 
requests and of high commission. At the Restoration. of all the 
offspring of the king's council, there survived only the privy coun- 
cil, with nothing left of its former legislative authcrity, meeting to 
transact mainly formal business. 

The cabinet, which in the 17th century evolved from a commit- 
tee of the privy council as the effective national executive, was 
composed of an inner ring of confidential advisers of the crown. 
The king at  first presided, but, when George I for lack of English 
ceased to attend, his place was taken by a minister, usually the 
first lord of the treasury, who in time became known as the prime 
minister. The latter, normally the head of the party commanding 
a majority in the house of commons, is appointed by the sovereign, 
with whose consent he in turn appoints the rest of the ministry 
and decides, though his choice is in practice narrowly restricted, 
which of them shall be members of the cabinet. Just as their 
predecessors sat originally in the parliament chamber, so now are 
all ministers members of one or other house of parliament, accord- 
ing as to whether they are peers or commoners. And they are 
individually and collectively responsible to crown, prime minister 
and parliament. 

LEGISLATURE 

Parliament was .originally a periodic public assembly of the 
curia regis at  its fullest expansion. I t  was therefore competent 
to perform all functions of government. But the one mainly 
stressed was the judicial function, for law declaring precedes law- 
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making. Any subject might present a petition, and parliament 
acted as a clearinghouse for such petitions, referring the suitor to 
the appropriate court and reserving for its own consideration in 
full assembly only such cases as were particularly difficult, pro- 
tracted or important In the 13th century, however, the practice 
of summoning occasionally and ezperimentally delegates, some- 
times from the shires. sometimes from the boroughs and some- 
times from both simultaneously, was instituted for certain pur- 
poses. One of these n a s  the granting of money. To the demand 
for money the commons replied with a demand for the granting of 
the petitions they had brought with them. Considerations of these 
common petitions came to occupy so much of parliament's time 
that it was obliged more and more to leave the private petitions to 
be dealt with by council or chancery after parliament had broken 
up. In other words. it was abandoning the righting of individual 
wrongs a judicial function, in favour of the righting of the wrongs 
of the nation. a legislative function. I t  was Henry VIII,  more 
than anyone else who helped parliament to climb by precedents 
tonard a sovereignty ~ h i c h  it finally  rested from his successors 
at the Revolution of 1688. For. though despotic, he liked to 
preserve legal forms and, still more, to shelve responsibility. 
Thus even to his most unconstitutional actions (e  g., the Eras- 
tianization and spoliation of the church) he made parliament his 
partner; and particularly did he flatter the pretensions of the 
commons, of mhich he had no fear. 

House of Lords.-In the parliament chamber sat originally the 
king. his counsellors and his greater tenants in chief, lay and 
spiritual. But the sovereign is now present only on rare and 
formal occasions, and with the growth of the doctrine of the 
peerage the presence of commoners became anomalous, so that 
counsellors ~ h o  were neither peers nor bishops preferred, unless 
incapacitated by tenure of judicial office, to seek election to the 
commons The total membership in the house of lords of about 
8 j o  comprises peers who hold their seats by hereditary right or 
by the creation of the sovereign (about half of them created since 
1906) ; law lords (peers who hold or have held high judicial office 
and life peers specially appointed) ; spiritual peers (2 archbishops 
and 24 bishops of the church of England) ; Scottish representative 
peers (16 elected for the duration of parliament) ; and 5 (in 1956) 
Irish representative peers (elected for life, but vacancies being no 
longer filled).' The Parliament act of 1911 disabled the house 
of lords from amending any bill certified by the speaker to be a 
money bill and limited the lords' veto on money bills to one month 
and on other bills to three successive sessions within two years; i t  
also reduced the maximum duration of a parliament from seven to 
five years. The Parliament act of 1949 affected the lords' veto 
only on bills other than money bills; i t  was reduced to a period of 
two successive sessions and one year. Offsetting the monopoly 
of parliamentary taxation enjoyed by the commons, the house of 
lords became a court of appeal (see above, Judiciary), hearing 
being left to those members who were past or present holders of 
high judicial office or law lords specially appointed for life. 

House of Commons.-The greatest power of state vested in the 
legislature is the power to impose taxes and to vote money to, or 
withhold it from. the various public departments and services. 
The exercise of this power is the right of the house of commons 
alone, making that house the chief authority in the state. By a 
convention of the constitution not established till the 20th cen- 
tury, the prime minister is always a member of the house of 
commons. instead of, as formerly, a member of either house; by 
thus directly submitting himself and a majority of his senlor 
ministers to the daily criticism of that house, he further enhances 
its authority as compared with that of the house of lords. 

Steps \\hich led, over the course of centuries, to the financial 
ascendancy of the commons began in the second half of the 13th 
century, n hen counties and boroughs first received the royal writs 
of summons to send to ivestminster representative knights and 
burgesses with full power to commit their constituent electors to 
the payment of taxes. The members of the commons so sum- 
moned took the opportunity to raise grievances, and by one of the 

1 I n  Feb. 1956, there mere 4 peers of blood royal and Sag hereditary peers 
(21 dukes, 27 marquesses, 135 earls, 106 viscounts and 540 barons). 

earliest and strongest conventions of the constitution they estab- 
lished the principle of "grievances before supply." 

In 1340 a statute recognized that no tax should be levied with- 
out parliamentary consent, but parliamentary control of taxation 
was not yet complete. The crown's taxes on imports were held by 
Tudor lawyers not to be taxes on English subjects. and it was held 
that exports could be taxed in view of the royal prerogative to 
regulate trade. 

The last attempt of the crown to evade parliamentary control 
by devices in this manner was that of Charles I during the I I years 
of absolute monarchy supported by revenue from "ship money." 
The parliament of 1640 declared the collection of tonnage and 
poundage without the consent of parliament to be illegal, and since 
the Restoration parliamentary control of taxation has never been 
challenged. Concurrently, the commons was establishing its su- 
premacy over the lords in matters of finance by claiming the sole 
right of initiating taxation. I n  1395 the grants demanded by the 
crown were made "by the Commons with the advice and assent of 
the Lords." In  1407 Henry I V  conceded that "any grant by the 
Commons granted and by the Lords assented to" should be re- 
ported to him only by the speaker of the house of commons, a 
practice still maintained. Finally, in the decade 1660-70, the com- 
mons established the right to be the sole body to initiate measures 
proposing taxation when it refused to proceed with a number of 
lords bills which sought to impose taxes. 

The house of commons consisted in 1953 of 625 members, 288 
of them representing county divisions and the remainder borough 
( i .e . ,  urban) constituencies, while 12 of the total number repre- 
sented Northern Ireland. Those disqualified for membership in- 
clude minors, clergymen of the Church of England, ministers of 
the Church of Scotland, Roman Catholic clergymen, government 
contractors and judges. Provision was first made in 1911 for 
salaries of £400 a year for all members of the commons (but not 
of the lords) other than those receiving salaries as officers of the 
house, as ministers or as officers of the sovereign's household; the 
Appropriation act of 1937 authorized increased salaries of £600 
a year, while in 1946 salaries were raised to f1,ooo a year. I n  
1954 the recommendation of a select committee for a further in- 
crease to L1,soo was confirmed by a free vote of the commons; 
but in face of criticism in the country an allowance of f 2  per sit- 
ting day (except Fridays) was granted instead. 

Franchise.-The extension of the franchise by stages cul- 
minating in universal suffrage made the house of commons repre- 
sentative of practically all adults in the kingdom except the indi- 
viduals who compose the house of lords. 

The knights of the shire from 1429 to 1832 were elected in the 
county courts by the 40-shilling freehplders. Representation in 
the counties, therefore, though arbitrary (since other forms of 
tenure were ignored), was not the monopoly of class or wealth. 
But in the boroughs no such uniformity prevailed, and, as time 
went by, the franchise tended to become more and more restricted. 
For in early days popular indifference was content to leave the 
duty of nominating representatives to the authorities, who thus 
in time developed a prescriptive monopoly, and charters of in- 
corporation, issued later on, when representation had come to be 
regarded as a privilege, usually conferred (or were interpreted as 
conferring) the exclusive right of election on the governing body. 
But, in condemning the old electoral system, critics usually base 
their calculations on the proportion of voters to population (270 
in England, 2 per 1.000 in Scotland, a t  the close of the 18th cen- 
tury), forgetting that representation was not meant to  be of 
population but of communities, and that. just as the county court 
stood for  the county, so the corporation might stand for the 
borough. A sounder indictment mould stress the point that the 
system had ceased to do what it was intended to do-to represent 
communities. For many boroughs returning members to parlia- 
ment had decayed and some had actually ceased to exist, while 
many large and flourishing towns remained unrepresented; and, 
in county and borough alike, the franchise, as a result of corrup- 
tion, was no longer a political privilege so much as an extremely 
marketable property. I t  was the agitation of the American colo- 
nies and the disasters resulting from George 111's attempt a t  per- 
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sonal government that a t  last aroused public interest in the matter. ment, 1701, requires the sovereign to be a member of the Church 
But reformers were divided on the question of compensation for of England, and he takes an oath of adherence to the faith of that 
expropriated borough owners, and the French Revolution and church on accession to the throne. The clergy of the Church of 
Napoleonic wars afforded an excuse for shelving the subject for England conduct the coronation and all other religious functions 
another generation. The Reform act of 1832 marked the first of the state; while the archbishop of Canterbury has special privi- 
stage in the process, continued by the acts of 1867, 1884, 1885 and leges in the granting of marriage licences and the conferring of 
1918, of extending the franchise to all aduIt males and reshaping degrees on notable ecclesiastical scholars. Since 1539 the state 
constituencies into fairly equal electoral districts. The act of has had the power to alter the doctrine and articles of belief of the 
1918 further conceded the principle of woman suffrage, and the church by means of legislation, and the prayer book imposed in 
act of 1928 carried that concession to its logical conclusion by Edward VI's reign by the Act of Uniformity, 1549, is the basis of 
placing women on the same footing as men. that in modern use, with only slight modifications permitted by 

LIBERTY OF THE SUBJECT subsequent acts. In  1928 an attempt by the authorities of the 
church to obtain a revised prayer book did not secure the necessary 

The freedom of the individual, apart from the protection af- parliamentary approval. 
forded by the franchise, is secured indirectly "by the strict main- Until the time of Henry VII I  there was no church of England, 
tenance of the principles that no man can be arrested or imprisoned but only two provinces of the church universal in England. The 
except . . . under some legal warrant or authority, and . . . by church had its own head, the pope, its own law, the canon law, and 
the provision of adequate legal means for the enforcement of each province, Canterbury and York, had its own officials, arch- 
this principle." The most important of such means is the writ of bishop and bishops, its own assembly, convocation, and its own 
habeas corpus, which enables the judiciary to review the actions courts of law. This diarchy of church and state was bound to 
of the executive, while the jury system protects the subject from lead to friction, more especially as the border line was vague and 
judicial abuses; and the Bill of Rights reinforced by the Mutiny disputed and jurisdiction in some matters overlapped. Yet ec- 
act (called after 1881 the Army act) removes the threat to liberty clesiastics, more than any other section of society, influenced the 
inherent in the existence of a standing army. Freedom of dis- shaping of the constitution. They filled the chief offices of state; 
cussion and freedom of the press are secured by the law of libel they were a Permanent majority in the parliament chamber; for 
(and more especially by Fox's Libel act, 1792) and amount to a time even representatives of the lower clergy attended the parlia- 
"the right to write or, say anything which a jury, consisting of ment; and for a century or more after the Conquest the arch- 
1 2  shopkeepers. think it expedient should be said or written." The bishop of Canterbury had the chief say in determining the succes- 
citizen is further protected in airing his views and grievances by sion. After the Reformation their political influence declined. 
the right to petition, secured by the Bill of Rights; by the right of Few of them sat a t  the council board, and the disappearance of ab- 
public meeting, all meetings being legal until some illegal act has bots and priors with the dissolution of the monasteries left them 
been committed; and by the right of association. in a minority in the lords. 

C u r t a i l m e n t  of Liberty.-During time of war or national The final result of the Reformation, then, may be summed up 
emergency the common good necessitated drastic limitation on as the abolition of the dual control of church and state, the trans- 
individual freedom. In  World War I the Defence of the Realm ference to the state of complete control over the church and the 
acts (D.O.R.A.), 1914-15, abridged the common law rights of the substitution for the canon law of the king's ecclesiastical law; 
subject in many directions. The Emergency Powers act, 1920, though a measure of legislative autonomy has since been restored 
permanent successor to this wartime measure, became effective to the established church by the Church of England Assembly 
only by proclamation of an emergency; the proclamation could (Powers) act, 1919. As a result of repeated quarrels between the . " .-I-. L -  ------.-a) ,-A tn-n hniicps nf r n n v n r n t i n n  t h e  l a t t e r  war nroronued bv roXval 

emergency regulations under the act could continue in iorce for  wrlc in I717 ana nor. al loHeu LU resurur. 1 ~ s  acsslulla UIILII 103'. 

only a week unless parliament voted for their continuance. The Soon afterward, annuaI church congresses began to be held in 
act was brought into operation for a coal strike in 1921, for a gen- which laymen took part, and in 1885 a house of laymen was formed 
era1 strike in 1926 and for other strikes in 1948 and 1949. in Canterbury and another a little later in York, elected by the 

On the eve of World War I1 parliament passed the Emergency diocesan conferences for the purpose of conferring with the re- 
Powers (Defence) act, 1939, which authorized the making of de- spective convocations. From 1904 to 1919 there met annually 
fense regulations by order in council; unlike D.O.R.A., the regula- a representative church council composed of the three houses in 
tions were subject to possible annulment by parliament within 28 the two provinces sitting together; and the act of 1919 delegated 
days of being made. Some of the regulations created criminal of- to the newly constituted assembly of the church, subject always 
fenses (as looting and sabotage), while others gave blank powers to the control of parliament, powers of legislature affecting the 
to be filled .in by ministerial orders. Further wartime limitations affairs of the church. 
upon individual freedom were imposed by the Control of Employ- Although the ecclesiastical power has thus since the Reforma- 
ment act, 1939, later superseded by the amending Emergency tion been subordinated to the secular power, the Church of Eng- 
Powers (Defence) (No. 2) act, 1940, which gave complete gov- land has retained much of its mediaeval structure, forms and titles. 
ernmental control over persons and property. Under the Civil England is still divided into the mediaeval archbishoprics of Can- 
Defence Duties (Compulsory Enrolment) order millions of men terbury and York, and both archbishops sit with the judicial com- 
and women were compelled to serve part time or whole time as mittee of the privy council when it is constituted the final court 
fire guards or in the wardens, rescue and casualty services, and of appeal in all ecclesiastical causes. By 1953 there were 43 
after Jan. 1942 those working part time were no longer allowed to bishops, but only 26 (viz., the two archbishops, the bishops of 
resign from their civil defense employment. The judiciary was London, Winchester and Durham and 21 other diocesans in order 
also affected by wartime conditions. The Administration of Jus- of seniority, excluding the bishop of Sodor and Man) had seats 
tice (Emergency Provisions) act, 1939, relaxed statutory require- in the lords. There was numerous suffragan and assistant bish- 
ments for the sittings and jurisdiction of courts (and also dealt a ops. The established Church of Scotland is Presbyterian in con- 
new and severe blow to the right of trial by jury), while the stitution and is governed by its general assembly. I t  is presided 
Courts (Emergency Powers) act, 1939, protected those unable to over by a moderator (chosen annually by the assembly), to whom 
pay their debts because of circumstances attributable to the war, the sovereign grants precedence in Scotland, during his term of 
by preventing certain remedies from being exercised save by con- office, next after the lord chancellor of Great Britain. The sov- 
sent of the court. ereign is represented by a lord high commissioner. The Church 

CHURCH in Wales was disestablished by the Welsh Church act in 1914. 
Religious liberty, of which the first landmark is the Toleration 

Constitutionally, the Church of England enjoys the paramount ar t  of 1689, was gradually attained by the repeal, one after an- 
position among religious bodies in England. The Act of Settle- other, of the many statutes penalizing persons not of the Anglican 
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persuasion. There is no longer any restriction on freedom of wor- 
ship in Great Britain; Roman Catholics and Nonconformists main- 
tain their own organizations and churches, and the only disability 
attaching to public office is in the case of the Lord chancellor, who 
cannot be a Roman Catholic, as he performs many duties directly 
connected with the established church, such as administering to 
the sovereign the oath of adherence to the Anglican faith and sum- 
moning the bishops and clergy to meet in convocation, the ancient 
legislative body of the church. 

See also CABINET; C o n m ~ o ~  LAW; ELECTORAL SYSTEIMS ; ESG- 
LAND, THE CHURCH OF; GOVERXIIEKT DEPARTMENTS; LOCAL GOV- 
ERNMENT; MIKISTRY; PARLIAMENT; PRIME MIXISTER; PRIW 

COUNCIL; PROCLAMATION; REFORM MOVEMENT; etc. 
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DEFENSE: ARMY 
Historical.-Before the Norman Conquest the English land 

forces, whether for defense or for maintaining order, comprised 
all freemen able to bear arms. For such training as they had and 
for inspection of their arms the sheriffs were responsible. But the 
county levy or fyrd was not intended or organized for anything 
but home defense, and Canute and his successors maintained, in 
addition, a body of household troops (huscarles); i t  was these 
which formed the core of resistance at  the battle of Hastings. 

After 1066 the Norman kings introduced into England the es- 
tablished continental system of warfare in which the decisive arm 
was the mailed horseman or knight. To be effective, the knight 
and his horses needed elaborate training, equipment and supply, 
and European society was largely organized so as to ensure the 
knight's maintenance and efficiency. Mediaeval land tenure was 
usually based on the obligation to provide knights, in number 
proportionate to revenue, for 40 days in the year. I t  was soon, 
however, found preferable to accept the money equivalent of 
this service (see KNIGHT-SERVICE; SCUTAGE) and use it to pay 
those willing to serve for the whole campaign. 

Although the armoured knight was the unit in terms of which a 
mediaeval army's strength was calculated, it would be wrong to 
suppose that the. knights fought unaided. The knight, the actual 
combatant, needed. in the field, a team of auxiliaries-squire, 
page, groom, spare horse and pack animal, with the services at  
hand of the shoesmith and armourer. Mounted troops needed the 
support, in addition, of infantry and artisans for sentry duty, 
bridging and siege warfare. Nor, in Britain, was the general popu- 
lation freed from the older Saxon obligation to serve in person, an 
obligation which came to be exemplified in the posse cornitatus 
and, later, the militia (9 .v . ) .  The sheriff, in summoning the posse 
cornitatits, called together all males able to bear arms-in practice 
those more immediately at hand. This was usually to maintain 
order. The system was regularized by Henry I1 in 1181 and 
again by Edward I in 1285, their object being to define and subject 
to periodic inspection the weapons which each man, according to 
his means, was supposed to provide and maintain. 

The British contingents which served in the crusades and the 
armies which successive kings of England led in continental wars 
were organized and equipped in the approved fashion of the day. 
Against Welsh and Scottish neighbours, however, orthodox tactics 
were found to be ineffective. In  mountainous country the ar- 
moured horseman was often at a disadvantage, lacking forage, lack- 
ing a feasible path and lacking even any tangible opponent. There 
evolved, therefore, on the Scottish and Welsh borders, a type of 

frontier warfare in which light infantry played a n  increasing part 
and in which the knight tended to become a mere mounted officer. 
Just as elsewhere in Europe the cavalryman's ascendancy came to 
be limited by the crossbow and, later, the pike and halberd, so 
in Britain he was dismounted by the longbow. This weapon, de- 
veloped in the Welsh wars of Edward I, differed from previous 
bows in being made from imported Spanish yew, in being six feet 
long and in shooting a yard-long shaft. In  the hands of a strong 
man, trained in its use from boyhood, it  was accurate a t  roo yd. 
or more and effective, to some extent, against armour. I t  was Ed- 
ward I11 who discovered that troops organized, paid and equipped 
as for warfare in Wales and Scotland, and reinforced by some of 
their former opponents, were more than a match for the chivalry 
of France. 

The great period of the English archer extends from CrCcy 
(1346) to Agincourt (1415) and on into Tudor times. For  a n  
astonishingly long period a divided France was dominated by a 
relatively small army of English mercenaries. They were mainly 
archers, riding while on the march, dismounting to fight and being 
led by officers of great experience. The wave of national feeling 
which eventually drove them out of France led indirectly to the 
Wars of the Roses in England. With the termination of those 
wars in 1485 there began a period during which warfare in Britain 
became extremely rare and warfare in France (for Englishmen) 
no longer attractive. The Tudor monarchy rested securely on the 
newly established navy (see below), on a monopoly of artillery, 
on a few household troops (the gentlemen pensioners and the yeo- 
men of the guard) and on a male population armed with the bow 
and compelled by law to be proficient with this now traditional 
weapon. 

I t  was the proved efficacy of the longbow which, perhaps as 
much as anything, retarded the adoption in Britain of the firearm. 
Cannon found ready acceptance in Tudor times, but the hand gun 
met the opposition of those who maintained that its adoption 
would lead to physical decadence. Musketry was therefore de- 
veloped first in other countries, especially in Spain during the time 
of Gonzalo Fernindez de Cbrdoba, and Tudor Britain profited only 
tardily by foreign example. The longbow, still the characteristic 
English weapon in 1519. did not in fact disappear until long after 
the next century had begun. 

Serious large-scale warfare did not begin in Tudor times until 
the later years of Elizabeth's reign. The national forces raised 
in 1588 to resist a Spanish invasion threat included many officers 
with experience gained in the Netherlands, but the county levies 
were of doubtful quality and the main army was deficient in fire 
power and cavalry. The Elizabethan army made its chief task 
the conquest of Ireland, which would otherwise have become a 
Spanish base, and it was in Irish campaigns that generals such as 
Mountjoy learned their business. The Cadiz expedition of 1597 
exemplified a growing British skill in combined operations, and 
the pacification of Ireland in 1600 showed that the soldiers were 
a t  least abreast of the times. Soon, however, the Dutch, tech- 
nically in the ascendant in large-scale warfare, were able to im- 
prove their lead, for, from the accession of James I in 1603, Eng- 
land was at  peace. A period of rapid development in weapons, 
tactics and organization began to which the British contributed 
little or nothing save through such English and Scots mercenaries 
as took service with the Swedish or Dutch. There were still no 
regular British land forces and no system for raising any except in 
the militia and the city-trained bands. Oldest of these nonregular 
corps was the Honourable Artillery company, dating from 1537, 
which remains the senior unit of the English land forces and per- 
haps the oldest regiment in the world. 

The outbreak of the civil war between king and parliament in 
1640 found no regular military forces in existence on either side, 
except for an English garrison in Ireland. Charles I had inter- 
vened in the Thirty Years' LVar to the extent of raising an army of 
1o.ooa men, and it was a part of this force which he afterward 
billeted-a normal wartime practice-on householders. I t  was in- 
deed one of the grievances held against Charles I that he tried to 
finance his army by forced loans and exacted the loans by the 
threat of billeting troops on those who failed to pay. These were 
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among the matters set forth in the Petition of Right, and, in under- 
taking as he did to abandon these practices, Charles surrendered, 
in effect, his chance of maintaining an army at  all. The immediate 
cause of the Great Rebellion lay in Charles's effort to raise an army 
against the Scots, which he mas unable to do without the sanction 
of parliament (see CIVIL WAR, ENGLISH). 

By 1640 land warfare had assumed, in Europe, what was for long 
to be its permanent form. The mediaeval titles of rank-duke, 
baron, knight-had given way to the new ranks of general, colonel, 
lieutenant colonel, captain and lieutenant. Armies had become 
balanced forces of cavalry, artillery, infantry and engineers, with 
an organization based on regiments, companies and troops. But 
some of the problems implicit in the use of firearms remained un- 
resolved. The massing of the infantry to  combine fire power with 
pike thrust had produced a rigidity of formation from which no 
very decisive result was normally to be expected. The cavalry, 
on the other hand, improved as it  was in speed by  progress in 
horse breeding, was also equipped with firearms and had thereby 
partly sacrificed what should have been its advantage in impetus 
and weight. But for Gustavus Adolphus of Sweden, who taught 
his men to charge in with the sword after discharging their pistols, 
this sacrifice of impetus would have been complete. I n  the Great 
Rebellion the two sides, both officered by men with experience 
gained in foreign armies, were not unevenly matched as regards 
organization and skill. Royalists and Parliamentarians were alike 
the pupils of Maurice of Nassau and Gustavus Adolphus, and 
neither army could do more, a t  first, than emulate acknowledged 
continental masters. 

The soldier most feared in the earlier phases of the war was 
Prince Rupert, the king's nephew, a foreign military expert. As a 
cavalry leader he found himself a t  the head of units whose dis- 
advantage in equipment was outweighed by their excellent horses 
and fearless men. His innovation of the charge with the sword 
without any pause to  fire pistols was initially caused, perhaps, by 
his men's having no pistols to fire. But he a t  once realized that 
pistols in any event represented a waste of time and impetus. 
Several Royalist successes (e.g., near Worcester and a t  Edge hill 
in 1642 and a t  Chalgrove field in 1643) were the result of Rupert's 
reintroduction of shock tactics and charging a t  the gallop. 

On the Parliamentary side there were officers as  interested in 
horse breeding as were the Royalist duke of Newcastle (later to 
write standard works on the subject) and the king himself. But 
they realized that their chief tactical handicap lay in an organiza- 
tion derived from the militia. Regiments raised on a county basis 
were subject to desertion in proportion to their distance from 
home, even the officers being sometimes reluctant to subordinate 
the safety of their estates to any large-scale strategic plan. From 
this realization sprang the idea of the New Model army, first 
paraded in Windsor park on Feb. IS, 1645. Symbolic of its na- 
tional basis of recruitment was the scarlet uniform chosen for all 
its infantry, superseding the county uniforms and remaining in 
use for 300 years. The strength of the New Model lay in its 
cavalry, which was particularly well paid, armed, equipped, horsed 
and disciplined, and the final Parliamentarian success was mainly 
attributable to Oliver Cromwell, who outmatched Prince Rupert 
as a cavalry leader. 

Cromwell's achievement was primarily one of discipline. H e  
accepted the Royalist innovation of charging with the sword but 
reduced the pace to a trot in order to maintain formation. What 
he thus lost in impetus he more than recovered in control and 
simultaneous impact. His units reformed knee to knee after initial 
success and could wheel, advance or withdraw as ordered by 
trumpet signal. The effectiveness of these tactics was shown not 
only against the Royalists, whose discipline remained weak, but 
against continental soldiers to whom this technique was a novelty. 
The professional discipline and nonlocal character of the New 
Model army made it  a strong basis for Cromwell's dictatorship as 
protector, but the unpopularity of his military rule was to exer- 
cise a profound influence on later British history. The idea of 
a standing army was associated with political tyranny, and Charles 
11, on his Restoration in 1660, felt bound to disband the army 
(80,000 strong) as almost his first and most popular act. To 

this general dispersal there was one significant exception. The 
Restoration had been mainly brought about by one of Cromwell's 
generals, George Monk (later 1st duke of Albemarle), and his own 
infantry regiment, now the Coldstream Guards, was retained. 
Efforts to find employment for ruined Royalists led to the almost 
simultaneous formation of the troops which became, and remain, 
the Life Guards and Horse Guards, together with another infantry 
regiment which became the Grenadier Guards. This minimum 
provision for the king's safety, involving about 3,000 men in all, 
represented at  that time the furthest extreme of militarism to 
which a jealous parliament would reluctantly assent. 

Anxious to prevent a renewal of civil war and worried latterly 
about the succession, Charles I1 took what steps he could afford 
to strengthen the monarchy. His marriage with Catherine of 
Braganza, which brought him Tangier and Bombay, gave him a 
good pretext for forming garrisons in which his subjects could see 
no immediate threat to their liberties. Tangier (soon to be evacu- 
ated) was held by the 2nd or Queen's regiment of foot (1661) and 
a troop which later became the 1st Royal Dragoons. The Queen's 
regiment had to yield seniority in line to Dumbarton's regiment, 
the Royal Scots, which had a long record of service (representing, 
in fact, the Scots brigade of Gustavus Adolphus' army), but re- 
tained its seniority over the 3rd regiment (The Buffs), formed 
from soldiers who had similarly served with the Dutch and in units 
which had existed since 1572. A regiment formed to garrison 
Bombay was transferred to the East India company, and other 
units, raised to meet special needs in 1664, were disbanded when 
the immediate danger had passed. 

Charles 11's unpopular successor, James 11, needed all the mili- 
tary support he could find. H e  used Monmouth's rebellion, which 
was crushed very largely by the Queen's regiment ("Kirke's 
Lambs," so called from their badge), as pretext for raising further 
units, including the Royal Fusiliers, and so finally brought his 
forces up to a total of 20,000. With this army, encamped a t  
Hounslow, he hoped to overawe London, and he proposed, more- 
over, to disband the "constitutional" force, the militia. But any 
dreams he may have had of establishing his monarchy on a military 
basis were abruptly ended in the revolution of 1688. On the ap- 
proach of William of Orange and his Dutch forces, James's officers 
mostly deserted to the enemy, while some of his regiments quietly 
disbanded themselves, to be reformed afterward in the army of 
William 111. If the conduct of James I1 demonstrated afresh the 
dangers of a standing army, the revolution provided William and 
Mary with a permanent enemy in James and an example of how 
easily a throne can be overturned. Parliamentary opposition to a 
permanent land force was thus temporarily overcome by a desire to 
preserve the revolution settlement. More than that, the need to 
secure the loyalty of the troops to the new regime was now appar- 
ent. I t  was in fact a mutiny in favour of James which led parlia- 
ment to pass the Mutiny act of 1689, which, while safeguarding 
the constitution, empowered the crown to try by court-martial any 
soldier accused of mutiny or desertion. 

The accession of William I11 brought Great Britain into a large- 
scale continental war, affording scope both to the cavalry of the 
Cromwellian tradition and to the infantry regiments, which soon 
numbered 28. I n  1690 parliament voted the maintenance of 
62,000 men, thus sanctioning the Whig policy of intervention in 
Europe. While there may have been substance in the Tory con- 
tention that this policy was mistaken, it  is beyond dispute that the 
modem British army first established its name during the period 
1688-1713. John Churchill, 1st duke of Marlborough, was per- 
haps the greatest of English soldiers. Inheriting the regiments 
which had fought under William I11 at  Steinkirk, Neenvinden and 
Namur, he made a European reputation for himself and for them. 
British infantry was famous for its steadiness, and the cavalry 
regiments distinguished themselves in the march across Germany 
in 1704 and in the battle which followed at  Blenheim. The vic- 
tories of Ramillies (1706) and Oudenarde (1708) further con- 
firmed a British ascendancy which was upheld, though with heavy 
losses, a t  Malplaquet in I 709. 

After the peace of Utrecht (1713) the army was reduced to 8,000 
men in Great Britain and x~ ,ooo  overseas, the garrisons now in- 
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cluding those at  Gibraltar and Minorca as well as those in the 
colonies. The troops immediately needed on service, however, 
were those stationed in Scotland. These, after the accession of 
George I, had to suppress the rising of 1715. The subsequent 
period, from 1726, saw the disarming of the clans and the road- 
making activities of Field Marshal George Jt7ade (1673-1748). 
Perhaps the oldest barracks in England are those at Berwick-on- 
Tweed, which date from 1717-21, a t  which period the billeting sys- 
tem was still, however, more normal. The 18th century was a pe- 
riod of relatively small standing armies, rigidly disciplined and 
trained. The Hanoverians had usually some German troops in 
British pay, perhaps because of the difficulties of recruiting in Eng- 
land. German influence was also apparent in the drill, the bugle 
calls and in military music. In  administration the system remained 
personal. the colonel receiving an annual sum from which he was 
to recruit, clothe and pay his unit, whether at  a profit or a loss. 
Regiments were raised by men of wealth, who often recovered 
something by selling commissions. This system of purchase did 
not prevent the ranker from reaching the rank of captain, but it  
enabled men of good family to achieve the rank of major early 
in life. While the dangers of this practice are obvious, it had the 
merit of enabling some officers to combine professional seniority 
with youth. For the lower ranks discipline was strict and often 
savagely enforced, partly because the tactics of the period de- 
manded a rigid obedience and partly because recruitment was 
mainly from the lowest classes of the community. 

In the War of the Austrian Succession (1740-48) British troops 
took part in continental campaigns, fighting at  Dettingen in 1743 
under the personal leadership of George 11, the last king so to 
accompan!- his army. In the midst of these campaigns, in 1745, 
troops were hurriedly summoned to meet the danger of a Jacobite 
invasion based on the Scottish highlands. The defeat of the 
clans led to the final pacification of the highlands and this led 
in turn to the subsequent raising of the highland regiments, a 
plan to divert warlike instincts into a more useful channel. In  
1745 (the year of Fontenoy) the army numbered 74,187 but was 
afterward reduced to a peace establishment (in 1750) of 18,857. 

The Seven Years' War (1756-63) led to the raising of new 
regiments on an establishment which, in 1761, reached the number 
of 67,776. To the royal artillery was now added the horse artil- 
lery, used for close co-operation with the cavalry and copied from 
the army of Frederick the Great of Prussia, England's chief ally 
between I 756 and I 763. Fully maintaining the British fighting 
reputation (e.g , at Minden in 1759), the British army of this 
period gained greater success in colonial warfare and combined 
operations, the 39th regiment, for example, being present at the 
battle of Plassey. Other troops took part in raids on Rochefort 
in 1757, St. AIalo and Cherbourg in I; j8 and Belleisle. Still more 
conspicuous, however, was Gen. James Wolfe's capture of Quebec 
in showing the possibilities inherent in co-operation between navy 
and army, provided that the commanders could agree-as they 
sometin~es failed to do. Aftermard, however, in the American 
Revolution, it was painfully shown that the British army as then 
organized was quite insuficient to guard the now extensive empire 
without a superiority, both general and local, at sea. Even a 
temporary failure in sea power led to military reverses (as at 
k70rktown in 1781) which, though small in themselves, brought 
about strategic disaster. The loss of the American colonies simul- 
taneously underlined the tactical implications of the rifle and the 
resulting importance of fieldcraft. 

The army which had numbered 90,734 during the American Rev- 
olution was placed on a peace footing in I 783 and had been further 
reduced to 17,013 when war broke out in 1793. I t  was, in fact, 
being reduced in that year to 13.701, of which a large proportion 
were stationed overseas. With the French Revolution the char- 
acter and scale of continental warfare had abruptly changed, small 
professional armies being replaced by conscript armies of vastly 
greater numbers, fighting not for adjustments of frontiers but 
for something approaching mutual destruction. The British reg- 
ular army shared the fate of other similar forces at the outset of 
the war (1793-94) and withdrew to the British Isles. Thereafter 
the augmented land forces were destined for several years to oper- 

ate mainly in the West and East Indies. The destruction of the 
French colonial empire was largely completed, and British over- 
seas territory was widened at  the expense of the Netherlands as  
well as of France. West Indian conquests were dearly purchased, 
however, in loss of life, not because of battle but because of yellow 
fever. During the same period of the war there were numerous 
combined operations, many on the French coast, which served (it  
was hoped) to dissipate the enemy forces in coastal defense. They 
were of more practical use, perhaps, in developing the technique 
which underlay later and better-planned landings on more promis- 
ing shores; for example, in Egypt, Mauritius and Java. 

Great Britain itself, meanwhile, was repeatedly threatened with 
invasion, sometimes from Ireland (as in 1798) and sometimes 
directly across the channel (as in 1803 and 1805). These threats 
came to nothing because of British naval superiority but led never- 
theless to great efforts of military preparation. Besides the raising 
of new regiments and multiplication of battalions in the regiments 
already formed, and besides the embodiment of the militia, there 
was the volunteer movement. This began in 1793-94, the Dover 
volunteers being among the first units to be formed. In  1803 the 
younger Pitt was busy at  Walmer, while out of office, in raising 
and training 3,000 men for the Cinque Ports volunteers, under- 
going "the fatigue of a drill sergeant" in the process. The king 
reviewed 2 7,000 volunteers in Hyde park in 1803. Volunteer units 
were largely for middle-class spare-time soldiers and were based, 
in some instances, on existing professional or business associations, 
the East India house or the inns of court (The Devil's Own). 
Even so the toast "The Volunteers and a speedy meeting with the 
enemy on our own shores" expressed a confidence which events, 
had Napoleon's veterans landed, might not have justified. The 
volunteers reached a peak number of g80,ooo and were later trans- 
formed into the local militia in 1808. This organization numbered 
z I j.000 in 181 2 as compared with the 7o.ooo volunteers still en- 
rolled as such. These various associations, raised, uniformed, 
armed and equipped by voluntary effort, made a creditable ap- 
pearance on parade but were never tested in battle. 

Involuntary abstention from continental warfare for several 
years gave the government ample opportunity to study recent de- 
velopments, absorb lessons, reorganize and retrain. Nor was this 
chance thrown away. The duke of York, whose reputation even 
as a commander in the field has been underrated, became com- 
mander in chief in 1798 and made it his business to introduce a 
new and uniform system of infantry training. This was based on 
the work of Sir David Dundas, who, after making a particular 
study of the Prussian and other continental armies, published the 
Prznciples of ~Wilitary llfovernents in 1788. This in turn became 
the basis for the official Rules and Regulations of 1792 which the 
duke now sought to enforce. When the duke was out of office, 
moreover, in 1809-11, it  was Dundas who took his place. Copying 
the French model, battalions were grouped in brigades and brigades 
in divisions, with artillery attached and formation headquarters 
developed. Khereas earlier drill aimed first and foremost a t  the 
maintenance of a continuous and steady volume of fire, the intro- 
duction of the backmoodsman's rifle. with its greater range and ac- 
curacy, suggested the reed for marksmanship and camouflage. I n  
the green-uniformed rifle brigade there was introduced a sklrmish- 
ing technique, with use of ground and open formation. In  1803-06 
some line regiments learned something of the same ar t  in the train- 
ing camp at  Shorncliffe under Sir John Moore, but they adhered 
nevertheless to  the scarlet uniform and to close formation in battle. 

I t  was a newly trained army which took the field in Portugal 
in 1809, soon proving itself up to the standard of the French in 
everything but numbers. In  leadership the choice might seem to 
lie between generals who had been defeated in 1775-83, generals 
whose experience was of combined operations and raids. and gen- 
erals ni th  no war experience at  all. But Britain had another army 
in India, and it was from this that there now came Sir Arthur 
Wellesley, the victor of Assaye, with a reputation already made. 
The command in Portugal fell to him soon after the death of Sir 
John PIIoore at  Corunna, and it was he who raised the Brltish mili- 
tary reputation to the height it had reached under Henry V, under 
Cromwell and under Marlborough. His army was a balanced force 
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of all arms but it  was on infantry that he mainly relied for victory. 
The Iberian peninsula was not the main theatre of war but it was 
the grave of the French legend of invincibility. I n  successive 
battles Wellesley (later duke of Wellington) gained an ascendancy 
over his opponents, and when the war ended for the time in 1814 
he was leading his veterans into France. As the most uniformly 
successful of the allied generals he led the mixed army which de- 
feated Napoleon a t  Waterloo, and by 1815 British military prestige 
was perhaps at  its highest. The army in 1812 comprised 245,996, 
of which a fair proportion were serving or had served overseas. 
During the peace which lasted, almost without interruption, until 
1854, military stagnation was all but complete. The army, fixed 
a t  a fairly high figure (71,790) in 1822, with the duke of York 
still commander in chief until 1827, rested on the legend of Water- 
loo. The duke of Wellington (commander in chief, 1842-52) was 
no reformer, and the army owed much to the prince consort, who 
joined with the duke in preventing duelling among the officers. 
Rlore important than this reform mas the general superseding dur- 
ing this period of the flintlock smooth-bore musket by the rifle and 
percussion cap. 

The army which was sent to the Crimea in 1854 was led by 
veterans of the Peninsular War but was without recent experience 
of warfare. The problems presented by the campaign were new in 
that the lines of supply were exceptionally long. Nor was it easy 
to maintain a force on hostile territory with no local friends nearer 
than the Turks and no more reliable ally than Napoleon 111. The 
army mras an agglomeration of battalions, individually of fine 
quality but unused to working together, without trained staff, 
administrative departments or army organization of any kind. 
The lesson of the winter before Sevastopol was dearly bought, but 
mas not thrown away. From that time several war ministers and 
one commander in chief laboured perseveringly at  the thankless 
and difficult task of reforming army organization. Foremost in the 
work was Sidney Herbert (later Baron Herbert of Lea), the 
soldier's friend, who fell a sacrifice to his labours (1861) but not 
before he had done much for the army. The whole system of ad- 
ministration was revised. In  1854 it was inconceivably compli- 
cated and cumbersome. The secretary of state for war and 
colonies, sitting at  the colonial office, had a general but vague 
control, practically limited to times of war. The secretary at war 
was the parliamentary representative of the army. The com- 
mander in chief was responsible to the sovereign alone in all mat- 
ters connected with the discipline, command or patronage of the 
army but to the secretary at  war in financial matters. The master 
general and board of ordnance were responsible for the supply of 
material on requisition, but were otherwise independent, and had 
the artillery and engineers under them. The commissariat depart- 
m e ~ t  had its headquarters a t  the treasury, and until 1852 the 
militia was under the home secretary. I n  1854 the business of the 
colonies was separated from that of war and the then secretary of 
state assumed control over all the other administrative officers. In 
the following year the secretary of state was appointed secretary 
a t  war also, and the duties of the two offices were amalgamated; the 
commissariat office was transferred to the war department, and 
the board of ordnance was abolished, its functions being divided be- 
tween the commander in chief and the secretary of state. The 
minor departments were gradually absorbed, and the whole ad- 
ministration divided under two great chiefs, sitting a t  the war office 
and Horse Guards, respectively. In  1870 these two were welded 
into one. and the war office now existing was constituted. 

Corresponding improvements were effected in every branch. 
The system of clothing the soldiers was altered, the contracts 
being taken from the colonels of regiments, who received a money 
allowance instead, and the clothing supplied from government 
manufactories. The pay, food and general condition of the soldier 
were improved; his ordinary education and the military education 
of the officer were taken in hand. The Indian Rlutiny of 1857, 
followed by the transference of the government of India, led to 
important changes. The East India company's white troops were 
amalgamated with the queen's army, and the whole was reor- 
ganized. 

But it  is not a British habit to profit by military experience. 

The mere fact that the difficulties of 1854 and 1857 had been sur- 
mounted ultimately led the nation and its representatives to for- 
get their cost and waste. And the nation-wide rejoinder to the 
French threats of 1859-the creation of the volunteer force-- 
contributed to a false sense of security. Thus the two obvious 
lessons of the German successes of 1866 and 1870-the power of a 
national army for offensive invasion, and the rapidity with which 
such an army when thoroughly organized could be moved-created 
the greatest sensation in England. The year 1870 is, therefore, of 
prime importance in the history of the regular forces, and the en- 
suing period of reform is connected indissolubly with the name of 
Edward Cardwell (later Viscount Cardwell), secretary of state for 
war, 1868-74. In the matter of organization the result of his 
labours was seen in the perfectly arranged expedition to Ashanti 
(1874); as for recruiting, the introductio~l of short service and 
reserve enlistment together with many rearrangements of pay, etc., 
helped to treble the number annually enlisted as well as to build 
up a reserve which in the South African War yielded 80.000 men 
to maintain the strength of the army in the field. The localiza- 
tion of the army, subsequently completed by the territorial system 
of 1882, was commenced under Cardwell's regime, and a measure 
which encountered much powerful opposition at  the time, the 
abolition of the purchase of commissions, was also effected by him 
(1871). The machinery of administration was improved and 
autumn manoeuvres were practised on a scale previously unknown 
in England. In  1871 certain powers over the militia, formerly held 
by lords lieutenant, were transferred to the crown, and the auxiliary 
forces were placed directly under the generals commanding dis- 
tricts. I n  1881 came an important change in the infantry of the 
line, which was entirely remodelled in two-battalion re,' uiments 
bearing territorial titles. This measure (the "linked battalion" 
system) aroused great opposition; it was dictated chiefly by the 
necessity of maintaining the Indian and colonial garrisons at full 
strength and was begun during Lord Cardwell's tenure of office, 
the principle being that each regiment should have one battalion 
at home and one abroad, the latter being fed by the former, which 
in its turn drew upon the reserve to complete it for war. On these 
general lines the army progressed up to 1899, when the severe 
trials of the South African War hastened new schemes of reform, 
leading up to Richard (later Viscount) Haldane's "territorial" 
scheme (1907), which put the organization of the forces in the 
United Kingdom on a new basis. 

Cardwell had left office before one of his most important re- 
forms had been completed, organizing the forces in the United 
Kingdom in larger formations so that they could be employed as a 
field army, of which the strength was based solely upon the number 
of troops serving abroad, not upon any estimate of war require- 
ments. The question of the uses to which such an army would be 
put was one that had never been properly determined. The army 
school of thought visualized an invasion of the British Isles and 
the primary need for a large field army to deal with such an 
emergency, while the navy considered that, given sufficient naval 
strength, invasion by foreign armies could be prevented by action 
at  sea. The army view was reflected in the organization of the 
higher formations. These consisted of army corps, composed not 
only of regular forces but also of auxiliary elements under no 
obligation to proceed abroad. One of the first steps taken by 
Haldane was to advocate clear thinking in connection with army 
problems, and he developed the general staff, initiated by his 
predecessor, Arnold Forster, to undertake this important but 
previously neglected branch of military preparation. Within a few 
months, three principles had been laid down and officially accepted 
to govern the military defense of the empire. The first of these 
was the essential need for a navy strong enough to ensure the 
safety of troops crossing the seas. This was a natural outcome 
from Cardwell's system of cutting down oversea garrisons to a 
bare minimum on the assumption that the troops in the United 
Kingdom could be sent as reinforcements to any part of the world 
in times of emergency. The second principle was that of local 
provision for military defense in all parts of the empire. to the 
utmost extent to which such provision could be furnished. The 
third was that of mutual military support in times of emergency. 
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Instead of paper army corps, available only for home defense, 

the Haldane reforms provided for the organization of the troops 
in the United Kingdom in six infantry divisions, one cavalry 
division, and line-of-communication troops, as an "expeditionary 
force" (composed entirely of regulars) available for oversea serv- 
ice either as reinforcements for the small garrisons of hifferent 
parts of the empire in the event of internal or external menace, 
or, if need be, as a field army capable of fulfilling treaty obliga- 
tions. Furthermore, the need for strong drafts of men to keep 
units in the field in a protracted campaign was realized. In the 
Manchurian war of 1904-05 the Russians had made the mistake 
of reinforcing their field army with fresh formations, while leaving 
the veteran units already in the field to melt away for want of 
drafts to replace wastage in personnel. In order to avoid this 
mistake in British military policy, the militia was called upon to 
provide drafts of trained men in time of war for the expeditionary 
force. and its name was changed to the "special reserve" of the 
regular army. 

A further point that was realized was that, whether the British 
Isles were or were not subject to the menace of invasion, they 
could not be left denuded of troops. Material in manpower lay 
readily to hand in the force of yeomanry and volunteers who, from 
patriotic motives, had volunteered to take part in the military 
defense of the United Kingdom in grave emergencies and to spend 
such time as they could spare from their civil vocations in under- 
going training for the purpose. Lacking neither in zeal nor in 
numbers. they lacked all else required by a field army in the way 
of organization and training in higher units and most of the trans- 
port, material and equipment, of which the provision comes under 
the term understood by the expression "mobilization." Units of 
the different arms and departments had sprung up haphazard, ac- 
cording to the preference expressed by those who had been in- 
strumental in raising them. No attention had been paid to the 
proportion of each arm and department needed for a grouping in 
such higher formations as divisions. In  face of opposition and 
criticism similar to that faced by Cardwell, Haldane, with the loyal 
co-operation of the units concerned, used this material to establish 
the territorial force, of which the first units appeared under arms 
in April 1908. The act which established this force provided that 
either the units or the individuals serving therein might volunteer 
for o\.ersea service in grave emergencies. The extent to which this 
appeal met with response during the years 1914-18 belongs to the 
story of World War I (9.v.). By Dec. 1914, 2,413 officers and 
66.805 men in the territorials were sewing abroad. By April 1917 
these numbers had risen respectively to 1;,8 j9 and 487,237. Up 
to the close of 1915, the voluntary direct enlistments in wartime 
into the territorial force numbered 72 j,842. Apart from individ- 
uals 117ho volunteered for the regular army, the yeomanry provided 
I complete division for oversea service, the territorial force of 
all arms 24 divisions. 

Thirty "new army" divisions were also raised on a plan insti- 
tuted by Lord Kitchener to supplement the I I "regular" divisions 
employed overseas. The need for more troops compelled parlia- 
ment to pass a conscription measure in 3Iarch 1916, drafting men 
between the ages of 18 and 40, though soldiers were not to be sent 
out of the Lnited Kingdom until their I 9th birthday; the maximum 
age was later raised to 45 and, in 1918, to jo, while, because of the 
imminent peril, youths of 16 were also sent to fight in France. 
In Dec. 1918 the British field army comprised 4 mounted and 67 
infantry divisions, of which all excepting I mounted (cyclist) and 
4 infantry divisions were serving outside the United Kingdom. 
With a total establishment of 256,798, the British regular army 
began World War I with an actual peace strength of 247,432, an 
army reserve of 145,347 and "special reserve" of 63,933. The 
territorial force, with an establishment of 316,094, numbered 
268.777. including 766 members of the officers' training corps, also 
established by Haldane, with an establishment fixed at  1,110. Be- 
tween the outbreak of war and conclusion of the Armistice, Eng- 
land provided 4.006.158, Scotland j j7,618, IVales and Monmouth- 
shire 2 72.924 and Ireland 134,202 men for the British army, a 
total of nearly 5,000,000 for the United Kingdom. The total 
permanent wastage in British (Isles) military personnel up to Jan. 

1919 amounted to 1,892,100, including joo,ooo killed or died of 
wounds or other causes overseas, and about 37,000 in the United 
Kingdom. 

Roughly speaking the number of British troops serving in vari- 
ous expeditionary forces at  the time of the Armistice in Kov. 1918 
may be put at about 2.100.000, with 1.380.000 in the United King- 
dom (excluding about 250,000 volunteers), 94,000 in India and 
11 ,200  as garrisons of defended ports. The total was about 3 600.- 
ooo. Some idea of the strain brought upon the British army in 
the days of unrest in the ~ ~ o r l d  after the Armistice can be gathered 
from a return showing that the numbers demobilized up to May 26, 
1920, amounted to the vast total of 163.j63 officers and 3.59j.717 
men, altogether nearly 3,660.000; while durlng the same period 
grave military responsibilities were undertaken in north Russia 
(up to Oct. 1919), in east Russia (Vladivostok), in Germany 
(Cologne area of occupat~on). in Arabia, in Trans-Caucasia (up 
to April 1919), in the Caucasus (up to Aug. 1919), in iLlesopo- 
tamia. Syria (up to Jan. 1420), Palestine and East Africa. in\lolv- 
ing fighting in most of those areas. as well as in India and in 
Ireland; and while Britain was still technically at war with Turkey 
and actively at war with Afghanistan (&fay to .4ugust 1919). The 
tale is told elsewhere of these operations and of the strain brought 
subsequently upon the army by operations in India: in attempting 
to hold neutral zones covering the Dardanelles and Bosporus nhen 
the Turkish army had been allowed years to recuperate after the 
conclusion of an armistice in Oct. 1918; in attempting to maintain 
order in Ireland; and in military activities elsexi here. 

Notwithstanding the necessity to preserve order in, and to de- 
fend, increased areas of territory in Asia and Africa, i t  TTas the 
policy of the British government for several years following JYorld 
War I to maintain military forces of minimum strength. I t  wna 
not until the training season of 192 j .  when four regular divisions 
and an extemporized cavalry division took part in army manoeu- 
vres for the first time in 1 2  years. that normal conditions of peace 
organization and training again began to prevail. Behind this 
small expeditionary force stood a reconstituted territorial army 
of I4  divisions, liable to overseas service in grave emergencies, 
to which a definite promise had been made that, in such circum- 
stances. they ~vould go as units and not be called upon to provide 
drafts for the regular army, although that force had lost the spe- 
cial reserve which formed so valuable a feature of the Haldane 
reforms. 

Year by year, however, hope for enduring peace in Europe 
gradually maned. Great Britain was in the forefront a t  every at- 
tempt to concert international amity, and not even the failure of 
the Conference for the Reduction and Limitation of Armaments 
in I933 sufficed to persuade the country's leaders that the necessity 
for rearmament was inescapable. Nevertheless, the groning 
strength of potential adversaries began to make ~t imperative to 
introduce into the army some degree of modernization in n eaporls 
and organization. The territorial army was a~corded  full status 
in  1937, gaining access to the same standards and sources of in- 
struction as the regular army; the folloning year, after the deeper 
implications of the Munich pact had been understood, a definite 
rearmament program was undertaken. Army life was made more 
attractive to junior officers in 1938, promotion by vacancy up to 
the rank of major being abolished. every subaltern automaticaily 
becoming a captain in eight years and every captain a major in 
another nine years. Early in 1939 parliament sanctioned the 
doubling of the strength of the territorial army. and in hfay of that 
year Great Britain, for the first time in its history, introduced 
peacetime conscription, the Military Training act requiring all 
youths of 20-21 years of age to  undergo a special course of training 
for six months. 

THE EVE OF WORLD WAR I1 

R e c r u i t m e n t  and Service.--Until the measure of compulsion 
introduced in May 1939, all recruiting for the British army had 
been on a voluntary basis. For the regular army, normal engnge- 
ments were for long service (12 years with the colours) or short 
service (in part with the colours and in part, to total 1 2  years, 
in the reserve); short periods of enlistment (one to four years)  
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were also possible for  all arms. Men enlisting on a normal en- 
gagement for general service were between the ages of 18 and 
2 j. For the territorial army, enlistment for all arms was from 
18 to 38 years, the term of service being four years; members were 
required to attend an annual training camp and to carry out pre- 
scribed annual drills. 

O r g a n i z a t i o n  a n d  Strength.- The peacetime composition of 
the regular army in the United Kingdom (excluding British troops 
in India) was five infantry divisions (14 brigades); one mobile 
division ( 2  cavalry brigades and I tank brigade) and 2 anti- 
aircraft brigades. One anti-aircraft brigade constituted a sup- 
plementary reserve, and the territorial army was composed of 1 2  

infantry divisions (36 brigades), 5 anti-aircraft divisions ( 2 2  

brigades), I tank brigade and 3 cavalry brigades. The officers' 
training corps provided students at  schools (junior division) and 
universities (senior division) with elementary military training 
to provide a potential reserve of young officers to meet a national 
emergency. 

While the regular army counted 237,736 men on July I ,  1939, the 
authorized establishment when the year began was 162,707. At 
that time, the establishment for other troops in Great Britain 
provided for the army reserve (estimated), 144,000; supplemen- 
tary reserve, 67,945; territorial army, 249,480; and officers' train- 
ing corps (officers and permanent staff), 1,034. This made a total 
of 625.166 officers and men available at home stations. 

Colonial  Forces.-IVhile the self-governing dominions main- 
tained their own permanent and nonpermanent military forces, 
Great Britain was responsible for the defense of the colonies and 
protectorates. On the assumption that reinforcement by sea in 
times of emergency would always be a practicable proposition, a 
mere handful of British troops was kept abroad, though permanent 
forces (in all totalling about 2,000) included the royal Malta artil- 
lery and the Hong Kong and Singapore royal artillery. Except 
that one British battalion was stationed in Jamaica with a detach- 
ment in Bermuda, the West Indies, the Americas and the islands 
in the Atlantic depended for their defense upon volunteer forces. 
East African possessions had, besides armed native police forces, 
the king's African rifles and the Somaliland camel corps (regular 
troops with native personnel), and in Kenya Colony a territorial 
force in which service was compulsory for Europeans. In West 
Africa local defense was provided primarily by the royal West 
African frontier force (also regular troops with native personnel), 
comprising the Nigeria and Gold Coast regiments, the Sierra Leone 
battalion and the Gambia company. In South Africa, outside the 
'Cnion (for which see SOUTH AFRICA, UNION OF ) ;  Basutoland and 
Bechuanaland had native armed police forces. the Rhodesias had 
white volunteers and Swaziland a British rifle club and native 
police. Colonial possessions in Asia and islands in the Indian 
ocean had similar forms of protection. Volunteer defense forces 
were maintained in Ceylon, Hong Kong, the Straits Settlements 
and Mauritius; British North Borneo had a police force of various 
races, liable for military service; the Federated Malay States 
maintained volunteer forces of Europeans, Indians, Malays and 
Chinese; and Johore, in the Unfederated Malay States, had native 
regulars and volunteers as well as a European volunteer corps. 
In the Pacific ocean, small defense forces and armed police were 
found in Fiji, the Gilbert and Ellice Islands and the Solomon 
Islands. 

Territories placed under the mandate of Great Britain had re- 
stricted defense facilities. Local forces in Palestine and Trans- 
Jordan consisted of the Trans-Jordan frontier force, a military 
unit, and the Palestine police and the Trans-Jordan police (or 
Arab legion), armed constabulary; the Cameroons and Togoland 
had armed police: in Tanganyika Territory were battalions of the 
king's African rifles and also the Tanganyika police force. 

Egypt, the rlnglo-Egyptian Sudan. Aden and the Arabian hinter- 
land are c1e:ilt with elsexhere; see also the information under 
I.vo1.4 for defense responsibilities that fell upon the British army. 
In connection with the principle of mutual defense, see also Aus- 
TKAI.I.1: C'.-IXLID~I; NEW ZEALASD; and SOL~TIX AFRICA, UKION OF. 

H i g h e r  Command.-The government of the British army was 
vested in the crown, command being placed in the hands of the 

army council. The army council, of which the secretary of state 
for war was president, included the chief of the imperial general 
staff, adjutant general, quartermaster general, master general of 
the ordnance and financial secretary. The war office included the 
army council, departments, a board for selection of officers for 
pron~otion to lieutenant colonel and higher ranks, and the judge 
advocate general's office. Excepting when in training camps or 
on actual military service, the territorial army was administered 
by county associations. The committee of imperial defense, of 
which the prime minister was chairman, had no executive powers, 
being an advisory and consultative body concerned with the co- 
ordination of defense policy. 

Mi l i t a ry  Education.-Principal military educational estab- 
Iishments were the Royal Military academy, Woolwich (for artil- 
lery, engineer and signal corps cadets), the Royal Military college, 
Sandhurst (for cadets of cavalry, infantry and other arms), the 
Senior Officers' school, Sheerness (for senior regimental officers), 
and the Royal Staff college, Camberley (for the staff). Various 
other schools for specialists were also conducted, and an Imperial 
Defense college in London was for senior officers of the army, navy 
and air force. 

THE ARMY OF WORLD WAR I1 

On Sept. 3, 1939, the day Great Britain declared war against 
Germany, the Military Training act of the previous May was su- 
perseded by the National Service (Armed Forces) act, which ex- 
tended the liability for military service to all men between the ages 
of 18 and 41 years. At the outbreak of war, too, the territorial 
army, the strength of which had been doubled in the spring of 
1939, was merged with the regular army. With the increased 
demand for men in the armed forces the maximum age for com- 
pulsory service was raised from 41 to 5 1  in 1941, and, in order to 
provide a pool of partially trained youths, the war office recognized 
the army cadets and also the junior and senior training corps, 
which had carried on the work performed prior to hostilities by 
the officers' training corps. Educational institutions for cadet- 
officers were closed when war began. Thereafter all commissions 
granted to officers were temporary and were obtainable only after 
passing through officer-cadet training units, candidates having to 
serve first in the ranks. Various independent organizations co- 
operated with the war office in providing educational facilities of 
a general nature in all units of the army. 

Composition.-The infantry, main bulk of the army, was af- 
fected in its work by mechanization. While troop-carrying com- 
panies of the royal army service corps transported most of the men, 
headquarter, company and platoon trucks carried ammunition, 
tools, heavier weapons and packs. In  rifle battalions, carrier 
platoons were provided with small-tracked, armoured vehicles for 
light Bren machine guns, tommy guns, anti-tank rifles and two-inch 
and three-inch mortars. Machine-gun battalions, entirely mo- 
torized, were equipped with medium machine guns, and recon- 
naissance battalions rode in light cars, carriers, motorcycle com- 
binations and motorcycles. The tank corps of World War I was 
succeeded by the royal tank regiment, and this, in 1939, was united 
with mechanized cavalry and yeomanry units to constitute the 
royal armoured corps. Light tanks performed the reconnaissance 
previously carried out by cavalry; cruiser tanks, more heavily 
armoured, attacked under mobile conditions of open warfare. and 
infantry tanks, organized into army tank battalions, assisted in- 
fantry attacking enemy positions; armoured car regiments of the 
R.A.C. were employed in fighting reconnaissance ahead of attack- 
ing troops. 

With the exception of mule-borne mountain and pack artillery 
and superheavy guns on railway mountings, all artillery in II'orld 
War I1 was mechanized. The field branch, ~vhich included anti- 
tank artillery, supported the arinoured and infantry divisions; 
the anti-aircraft branch had heavy, light and small guns for both 
static and mobile defense; and the coast artillery branch com- 
prised counterbombardment, close defense and searchlight units. 
The royal engineers consisted of a field (or combat) branch ~ o r k -  
ing viith the divisions and corps; line-of-communication troops 
providing construction, electrical and mechanical services and 



GREAT BRITAIN 
the like; and transportation services, concerned with railways 
ports and inland water transport. Companies were also trained 
in bomb disposal and in the location of anti-tank mine fields. 
Stemming from the royal engineers was the royal corps of signals, 
formed in 1c)2o, which operated wire and wireless telegraph and 
telephone services and also maintained communication by motor- 
cycle dispatch riders and pigeons. The royal army service corps, 
the supply and transport branch of the army, brought up foodstuffs 
by land or water, moved the infantry, carried the heavy stores of 
the engineers and drove the vehicles of the royal army medical 
corps and the army dental corps (royal army dental corps 
after 1946). The supply and maintenance of all stores for all 
units of the army was the primary duty of the army ordnance corps 
and of the royal electrical and mechanical engineers (separated 
from the R.A.O.C. and established in Oct. 1942). 

The Queen Mary's army auxiliary corps of World War I was the 
pattern for the auxiliary territorial service, which T T T ~ S  organized 
in 1938 and became the largest of the women's services; it was 
granted full military status on April 10, 1941, pay being roughly 
two-thirds that for male soldiers of equivalent ranks. Follouing 
passage of the National Service act, 1941, single women between 
20 and 30 were drafted into the A.T.S. (which became the women's 
royal army corps in 1949). Besides working as cooks, telephonists 
and drivers of army vehicles, the women were employed in radio- 
location, almost every duty with anti-aircraft batteries except 
actual operation of the guns, and in kine-theodolite duties. 

The local defense volunteers were organized in May 1940 to 
supplement field troops, and in November were incorporated in the 
army as the home guard; enrolment became compulsory in March 
1942 for all men from 17 to 6 j  in civil defense regions. Fully 
equipped, men served a maximum of 48 hours every four weeks, 
receiving subsistence allowances while on duty but no pay. Their 
primary role was defense, to delay the enemy until regular forma- 
tions moved to the attack. Men up to 50 years of age were also 
enrolled in the pioneer corps (royal pioneer corps after 1946), 
which built huts and defenses for the army and cleared debris after 
cities had been bombed; open to alien volunteers, i t  contained 
many European refugees. 

At the outbreak of war the regulars, with their reserves, and 
including British components of the Indian army. numbered about 
400,000, and a like number was in the territorials. These numbers 
were augmented by volunteers and conscripts, and though heavy 
casualties were suffered abroad, the armed forces in Great Britain 
by the middle of 1942 were put a t  I ,  joo.ooo-n.ooo,ooo men. To 
compare these figures with those of 1918, when British troops num- 
bered about 3,6oo,ooo, would give the impression that the military 
effort in World War I1 was far smaller than in World War I. 
This was in fact the case, the difference being largely accounted 
for by the enormous manpower required to maintain, equip and 
supply a modern army and air force. In  practice, moreover, the 
distinction between soldier and civilian had become less important. 
Whereas munition workers were subject to air attacks and were 
also liable for part-time service with the home guard, the propor- 
tion of enlisted soldiers who actually fought was relatively loxv, 
vast numbers of men being needed for administrative and technical 
work in base areas. The supply of men for actual fighting was 
exhausted by 1944 and it was found necessary to disband some 
formations in order that others might be up to something like 
establishment in 194 j. 

Preparation.- The expeditionary force which went to France 
under Viscount Gort in 1939 comprised the 1st corps under Sir 
John Dill and the and corps under Gen. Alan Brooke (later Vis- 
count Alanbrooke) ; i t  totalled ten divisions in all, of which one was 
motorized. This force showed, if only in its shortage of tanks, 
the extent to which Britain had thrown away the lead in tank de- 
sign which had been gained by the end of World War I.  In the 
intervening years the army had suffered from unpopularity, from 
obsolete equipment, from unrealistic training and from a tactical 
doctrine which inclined to the defensive. I t  was almost as much 
through luck as through judgment that the bulk of the troops mere 
rescued from Dunkirk beaches when French resistance collapsed. 
Although the fall of France brought Italy into the war as an enemy, 

and although most of the British heavy equipment had been lost 
in the evacuation, the events of 1940 were a blessing in disguise. 
Instead of becoming involved in another continental war of the 
1914-18 pattern, with casualties on a scale which Britain could 
certainly not have survived, the British army was given the op- 
portunity (as in 1794) to withdraw to the British Isles, re-equip 
and reclothe itself, retrain its units and revise its ideas. Nor was 
the opportunity thrown away. For a period the threat of invasion, 
the guarding of concrete emplacements, the manning of road 
blocks and the training of the local defense volunteers (later the 
home guard) took up more time than was otherwise desirable. But 
as the pressure relaxed the army began to prepare for its future 
battles. With Sir John Dill as chief of the imperial general staff 
and Sir Alan Brooke as commander in chief, home forces, the army 
trained for mobile rather than static warfare. Tactical doctrine 
was revised in terms of armoured divisions and paratroops, in- 
dividuals and units were trained in battle schools and the offensive 
spirit was recreated by the example of the commando units which 
raided the coasts of occupied F-rance. Even so, it would have 
taken long to overtake the German lead and longer to regain lost 
confidence had not the Italian army been met and defeated in 
Egypt and Eritrea. 

Initially, the troops with which Sir Archibald (later Earl) 
Wavell met Marshal Rodolfo Graziani in Sept. 1940 comprised 
only three divisions (including one Indian and one Australian), but 
the prompt collapse of the Italianshad a tonic effect on the whole 
army. I t  also had the effect of drawing German troops into the 
African conflict, and it was these, under Field Marshal Erwin 
Rommel, which turned the tables in 1941, endangering Egypt 
afresh after troops from there had been diverted to Greece and 
Abyssinia. The same year, however, saw the whole situation 
changed by two major events: the German attack on the U.S.S.R. 
with 150 divisions and the Japanese attack on Pearl Harbor which 
brought the United States into the war against Germany. This 
made it possible to gain superiority in one theatre of war in 1942, 
and Africa was the obvious front to reinforce even if it meant, as 
it did, sacrificing Malaya to the Japanese. Forces in the !Vestern 
desert were built up to a strength of two armoured and seven in- 
fantry divisions, and it was these, the 8th army, which faced 
Rommel in August. 

Operations.-The results of recent training and re-equipment 
were shown at  the battle of El Alamein soon after Gen. Sir Harold 
Alexander (later Earl Alexander of Tunis) had assumed command 
in the middle east with Lieut. Gen. Sir Bernard Montgomery 
(later Viscount Montgomery of Alamein) as commander of the 
8th army. Rommel was defeated and then driven back into Tu- 
nisia. Simultaneously, the results of the United States' participa- 
tion in the war were shown by the appointment of Gen. Dwight D. 
Eisenho

w

er to a combined Anglo-U.S. command with headquarters 
a t  first in London and later at Gibraltar. This was the prelude to 
the landing of the British 1st army and U.S. 2nd corps in Algeria 
and Morocco, which began on Nov. 8, 1942. German and Italian 
forces had now to face pressure from two directions without any- 
thing like equality inaircraft. tanks or even infantry. Operations 
ended with the axis troops surrounded at  Cape Bon, and there 
Gen. D. J. von Arnim surrendered with Z ~ O , O O O  men of May 12, 
1943. From this point the British army began to display its his- 
torlc genius for combined operations but with the added refine- 
ments of co-operating aircraft, gliders and paratroops. The in- 
troduction of aircraft had tended in itself to solve the problem of 
command which had so often in the past proved insuperable. The 
solution found was to appoint a supreme commander with com- 
manders in chief for land, sea and air. This technique was proved 
in the opposed landings in Sicily (July 1943). which were them- 
selves merely the prelude to the Italian campaign of 1943-45. 
This campaign was opportunist in character, being designed rather 
to exploit the collapse of Italy than to defeat the Germans on 
ground chosen for the purpose. I t  served to occupy 18 German 
divisions under Albert Kesselring for months of intense conflict 
leading up to the capture of Rome on June 4, 1944, two days be- 
fore the invasion of France began. 

While the actual landing in Normandy represented the culmina- 
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tion of British skill in combined operations, the later campaign, system (see above; by which units were linked in pairs, one serv- 
after Montgomery's initial success, witnessed the building up of ing at home and one overseas), which had served so well in the 
the U.S. forces to a total (by Jan. 1945) of 60 divisions. Mont- past. Conscription, first introduced in peace in May 1939, \?,as 
gomery, the land commander under Eisenhower (as supreme continued, the period being for 2 years (except for a short time 
Allied commander) until Sept. I ,  was responsible for much of the when it was 18 months) with the regular army and 3$ years part- 
initial success but yielded place to Eisenhower as the forces be- time service with the territorial army or army emergency reserve. 
came, in fact, predominantly American. Meanwhile, on Aug. 15, For the time being the need for a reserve for the regular army 
a fresh landing was made in the south of France which had little was met by the class Z reserve, consisting of fit men of certain 
effect on the campaign but which deprived Alexander of resources age groups who had served during U70rld War 11. The territorial 
which he needed to finish the campaign in Italy. France was re- army provided most of the units of anti-aircraft command. Its 
conquered in 1944 and Eisenhower was on the Rhine early in 1945, field force units consisted of armoured and infantry divisions, and 
with only 56 depleted German divisions to oppose him. The Ger- one air-borne division, organized on prewar lines; but with modern 
man air force had, moreover, exhausted its last resources in sup- equipment and drawing most of their officers and men from na- 
porting Field Marshal K. R. G. von Rundstedt's offensive in Dec. tional servicemen who had completed their two-year period of 
1944. The invasion of Germany began in March 1945 and the full-time service. The system for the supply of regular officers 
offensive of the I 5th army group began in Italy in April. The was changed to the extent that all potential officers had to serve 
German forces crumbled in both theatres of war, their troops sur- in the ranks, but their training as cadets remained the same. In  
rendering in Italy on May 2, those opposite Montgomery's 21st 1952 the home guard was reconstituted, on a full establishment 
army group surrendering two days later on May 4. in vulnerable areas and on a cadre basis in areas of less importance. 

Commentary.- There can be no doubt that the army had suf- For ten years this system, with minor modifications, met the coun- 
fered before 1939 from current pacifist talk as well as from peace- try's needs. The main weakness was that, due to heavy overseas 
time economies. I t s  initial reverses showed, in some instances, a commitments, there was no strategic reserve of regular troops in 
decline in fightipg spirit. As against that, national education had Great Britain. By 1952 the territorial army had, however, been 
provided reserves of men sufficiently literate to learn a new trade built UP to strength by the influx of national servicemen. 
and learn i t  quickly. The result was an army of high technical By the end of 1954 circumstances had arisen which made a 
competence, with perhaps too high a proportion of specialized change in organization desirable in both the regular and territorial 
noncombatants and too low a proportion of infantry. But the armies. These changes were necessary as a result of new weapons 
infantry soldier himself had now to be master of as many as nine -nuclear weapons in particular-and changing political conditions 
weapons and, apart from that, even the fighting units themselves overseas, which made essential some redeployment of the regular 
contained a large number of specialized signallers, mechanics and army. The main changes, which began in 1954, were as follows: 
drivers. The outstanding development, as compared with World I.  Xew scientific inventions had made existing anti-aircraft 
War I, was undoubtedly in the air, and there were instances, as at defenses obsolete. In 19 j j anti-aircraft command was abolished 
Pantelleria, when a ground force was defeated by air power alone. and the anti-aircraft defense of the United Kingdom became the 
More commonly, however, victories were won by a close co- responsibility of the R A.F. Existing anti-aircraft units-mostly 
operation between the troop? and their supporting air force, and territorial-were either disbanded or converted to other roles. 
the army with air superiority had a physical (and, still more, 2. The Anglo-Egyptian agreement of 1954, by which all British 
moral) advantage even before battle was joined. The use of para- troops $?'ere to be withdraffn from Egypt within 2 0  months, re- 
troops and gliders introduced a new element into warfare without sulted in the redeployment in I955 of army units which had been 
revolutionizing accepted tactics. ~h~~ were found to be of use stationed in the Suez canal zone. A little more than one division 
only in conjunction with ground forces and when dropped, as at  Was brought home to form the nucleus of a strategic reserve which 
Arnhem, too far from the main columns, they were apt to suffer had been lacking for so long. During the latter months of 1955 
heavy casualties. What was essentially more revolutionary was and the early part of 1956 part of this reserve had to be sent to 
the development of a system of air-borne supply. This was first Cyprus with activities. 
tried in Burma, where the 14th army battled to keep the Japanese 3. In Dec. 1955 a reorganization and modification in role of 
out of India and finally to destroy the Japanese forces in Burma the territorial army was announced. Two infantry divisions were 
itself. Under the supreme command of Lord Louis Mountbatten put on a "higher" establishment with the role of reinforcing the 
(later Earl hlountbatten of Burma) and under the immediate di- regular NATO division in the event of war. The remainder were 
rection of Gen. Sir George Giffard and Gen. Sir William Slim, placed on a "lower" establishment, the armoured divisions being 
the technique was developec! of maintaining communications by converted to infantry and the air-borne division being disbanded- 
air alone. I t  was found possible to supply a ground force of as except for one parachute brigade which was retained.   he task of 
much as two divisions for a t  least a limited period, while columns the "lower" establishment divisions was home defense, including 
of brigade strength could operate independently for three months help in civil defense. They could also be used for expansion in time 
or more a t  a time-at least when led by as resolute an officer as of war. The necessity for a home guard in war continued to be ac- 
Brig. Orde C, \?;ingate. Operations on this small scale were pas- cepted, but the force was reduced t~ a cadre establishment. 
sible only in the jungle, but their success pointed the way to a 4. In 1955 there was also a change in the conditions of national 
strategy in which ground communications would no longer play so service. The two-year period of full-time service was retained, 
vital a part. The development of such a strategy on the grand but the age of call-up (previously 18) was to be increased gradually 
scale had to wait, in effect, until after the war and was exemplified to 19 (by March r g  j8). There was also a considerable reduction 
by the air lift supply to Berlin, during what was virtually a siege in a man's statutory liability during his three and a half years' 
in 1948-49. The daily average of 4,000 tons of food and fuel was part-time service. The latter was acceptable in view of the 
proof of what could be done in this way, and further technical changed organization and role of the territorial army. 
progress might enable a higher total to be reached in time of war. In 1956 the strength of the regular army was approximately as 
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follows : regular personnel r 96,000; national servicemen 201,000 ; 
women, 6,700. Of these, the equivalent of two divisions were in 

With the end of hostilities in 194 j it became clear that certain Great Britain, that of four divisions in Germany and that of about 
peacetime changes in army organization would be necessarv. In five and a half divisions were elsewhere overseas. As overseas 
the infantry it-was decided to retain the ~vell-tried regikental contingents are often in small garrisons, these divisional strengths 
system. Operational organization-as in the war--was based on are approximate. The reserve army included about 264,000 in the 
the armoured division and the infantry division. I t  was, however, territorial army (organized into ten divisions in 19 561, about 189,- 
apparent that for a long time the bulk of the regular army would 000 in the army emergency reserve and about 6,000 women. 
be stationed overseas-in Germany. Austria, the middle east and In April I 9 j i  the government announced drastic changes in the 
the far east. This necessitated the abandonment of the Cardwell fighting services, likely to result in a reduction in strength of the 
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regular army to about 160,000 officers and men and the abolition of 
the national service call-up in 1960. 
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DEFENSE : NAVY 

Age  of t h e  R o w i n g  Vessel.-,4lthough the Romans must have 
brought to Britain some Mediterranean ideas of seamanship, ship- 
building and navigation, their tradition was subsequently broken, 
leaving the British to relearn the seaman's art from the h'orsemen. 
Thus. to this day, such basic nautical expressions as "starboard" 
and "keel" are Scandinavian, and it was probably from the vikings 
that the 9th-century Britons had learned how to reach the neigh- 
bouring shores of France or Ireland. Sea fights are recorded as 
early as A.D. 833 and 840, but it was not until the time of Alfred 
the Great that the vikings were defeated (A.D. 878) by their Eng- 
lish pupils. The vessels on both sidcs were at the time propelled 
by oars, with auxiliary sails, and were accordingly limited in size. 
Alfred himself possessed several of the larger 60-oared vessels, 
and the remainder were provided by the coastal shires. Nor was 
this system much changed at  the time of the Conquest, the sub- 
sequent Norman kings similarly calling for aid in an emergency. 
Seaports rendered feudal service in this fashion, their bailiffs or 
port reeves being made responsible for equipping and manning a 
stated quota of ships. But the 11th and 12th centuries saw only 
a limited naval activity, for the kings of England were also dukes 
of Normandy and ruled both sides of the channel. For the Norse- 
men they were now clearly too strong. Thus established astride 
the Straits of Dover, the Korman and Angevin kings had continual 
need for a ferry service between England and the continent. In  
return for providing the passage of mails and troops, the port offer- 
ing the shortest sea routes, the Cinque Ports ( q . ~ . ) ,  were given 
special privileges, which they tended to abuse. The situation al- 
tered abruptly in I 207 when King John lost his Norman possessions 
and so brought his frontier back to the French coast line. The 
straits themselves he claimed as his from 1213 and later kings did 
the same. With French enemies so near at  hand, naval defense be- 
came an urgent problem. I t  is in his reign that we first find 
mention of an administrative officer (William of Wrotham) called 
"keeper of the king's ships." These ships, 50 or more of them, 
were still rowing vessels and intended for use in the channel. They 
were thus logically based on Southampton, only rarely venturing 
as far as the Irish sea. 

Age  of t h e  Sa i l ing  Vessel.-English overseas trade (as apart 
from coasting and fishing enterprise) began in the period after the 
loss of Normandy when Gascony still remained a possession of the 
English kings. The coastwise voyage to Bordeaux was thus an 
overseas but not a foreign voyage, being politically safe and only 
moderately venturesome as a feat of navigation. I t  was readily 
extended, moreover, to Spain and Portugal. the latter country be- 
ing in normal alliance. These almost oceanic voyages involved the 
outward shipment of wool and the homeward lading of wine, both 
fairly bulky cargoes and unsuitable for any vessel which oarsmen 
could row. There accordingly developed on the Atlantic coast a 
type of ship in which the only oar was for steering, the ship itself 
being propelled by a single square sail on a single mast. Such a 
vessel was primarily a cargo carrier but could be converted into a 
temporary man-of-war by the addition of a fighting top at the 
masthead and a wooden superstructure at  either end. These ad- 
ditions, being castellated to shelter the archers and crossbowmen, 
were called castles. The forward platform was thus called-and 
is still called-the forecastle. The ship was steered from the star- 
board (or steerboard) side of the aft castle, and it was near the 

helmsman that the military leader placed himself, making this 
the captain's part of the ship for centuries to come. During the 
13th century the rowing galley and the broad-beamed sailing 
ship existed side by side, but rowing vessels. scarce in 1327, had 
disappeared altogether from Edward 111's fleet of 1340-50. This 
Plantagenet sailing fleet had a measure of success but suffered 
neglect under Richard I1 (1377-99) and was not re-established in 
the channel until the time of Henry V (1413-22). He needed 
control of the channel in order to safeguard his communications 
while invading France. Such was his military success that his foot- 
hold in France seemed permanent, rendering his fleet (which in- 
cluded some large ships) almost needless. But Henry V's con- 
tinental conquests and aspirations came to nothing under his 
successor, and the channel became once more the frontier, though 
with Calais still in English hands. Subsequent development of 
the sailing warships was steady despite the Wars of the Roses, 
and Edward IV's ships had three or even four masts instead of 
the single mast which had previously sufficed. These masts prob- 
ably developed from flagpoles, the sails multiplying in proportion, 
and the steering oar gave place to the rudder. Guns were mounted 
on board English ships as early as 1410 but involved no revolu- 
tionary change in design. The established practice was to  dis- 
charge arrows, bolts and stones and then close with the enemy 
and finish the action hand to hand. The small guns used in the 
15th century merely added variety to the approach phase of the 
conflict; they did not alter the nature of the conflict itself, and 
whether the missiles were arrows or gunstones, the ship with the 
higher castle had an advantage. I t  was the tendency for these 
castles to rise to an impressive height, little suited for oceanic 
voyaging. 

T h e  Tudor Navy.-English seamen were used to bad visibility 
and did not expect, as did the Greeks, to be normally in sight of 
land. They did expect, however, to be within soundings, and it  
was only with reluctance that they went far outside the belt of 
shallow water which fringes the coasts of France and Spain. I n  
the great age of Columbus and Magellan, therefore, the oceanic 
navigators did not come from England but from Genoa, Venice 
and Portugal. News of the Spanish discoveries led Henry V I I  
(1485-1509) to employ the Genoese Cabots in exploring the 
North Atlantic, but the results were not obviously remunerative 
and the first Tudor king spent rather more effort in protecting 
his own coasts and his own disputed throne. His larger ships, 
the "Regent" and "Sovereign," were based on his new base a t  
Portsmouth and were not intended for operations outside the chan- 
nel. The Bristol seamen who had learned how to reach Newfound- 
land sailed in ships of about IOO tons and would have regarded any 
larger vessel as extremely dangerous, as on an unknown coast she 
certainly would have been. 

The basis of Henry VII's maritime policy lay in the fact that  
he had abandoned the Lancastrian policy of invading France and 
substituted for it a policy of unifying the British Isles themselves. 
The limit to his marifime enterprise lay in the fact that the two 
long-distance trades-the trade to the Baltic and the trade to the 
Mediterranean-were in foreign hands. With the Hanseatic 
league and the Venetians the English merchants and seamen were 
in no position to compete. For a permanently strong navy the 
first necessity was a merchant service, providing funds, recruits 
and political support. No such merchant service existed and 
Henry VII  limited his effort to what he could afford. His son, 
Henry VIII ,  observed no such moderation. His policy was es- 
sentially continental and his ships, designed for war with France, 
were not of an oceanic type. But his despoliation of monastic 
property gave him ample funds with which to secure the Reforma- 
tion in England against foreign interference and he used a part 
of his wealth for that purpose. The result was a fleet, a t  one time 
of 85 vessels, with the "Great Harry" as flagship. This force 
served its immediate purpose but was excessive for the normal 
revenue of ihe crown and out of proportion to any trade it  could 
protect. The interest, in fact, of Henry VIII's fleet lies in its 
organization rather than in its achievement. The mediaeval office 
of admiral was more legal than military. Various county officials 
had admiralty jurisdiction over certain stretches of coast line, and 
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the lord high admiral combined a general supervision with legal 
rights over coasts not otherwise allocated. Only the highest of 
the nobility could aspire to this office and Henry V I I I  transferred 
the strictly naval duties to a deputy, the lieutenant of the ad- 
miralty, who was assisted by the treasurer of the navy, the comp- 
troller of the ships, surveyor of the ships, clerk of the ships and 
general surveyor of victuals for the seas. 

In  each ship, when manned for war, the crew fell broadly into 
three divisions, the soldiers, the mariners and the gunners. The 
first group comprised the captain, the lieutenant, gentlemen, serv- 
ants and soldiers; the second group comprised the master, pilot, 
boatswain, carpenter, sailmaker, cook and seamen; the third group 
comprised the gunner, his mate and assistants. The importance 
of the gunner increased in this period with the growth in the 
size of cannon. Larger guns were now being mounted below decks 
and made to fire through ports cut in the ship's side, an invention 
with far-reaching consequences but one which it is difficult to 
attribute to any one country, dockyard or shipwright. 

In  the later years of Henry V I I I  and during the reign of Ed- 
ward VI, there was a tendency to regard Spain as a possible enemy, 
and this was perhaps reflected in the growth of the dockyards a t  
I\Joolrvich and Deptford and the creation (c. 1550) of the Chatham 
dockyard with Sheerness fort to protect it. These all faced the 
Spanish Netherlands just as Portsmouth faced France. The chief 
arsenal was at  Calais, which was lost during the reign of Mary I 
( I  j 53-58] at  a time when England was nearly brought by marriage 
into the Spanish orbit. The main arsenal was then established a t  
the Tower of London, where it  was for long destined to remain. 
Elizabeth 1's reign brought in an anti-Spanish reaction which en- 
couraged private adventurers to raid the Spanish empire overseas. 
These activities centred on the Atlantic port of Plymouth and 
were initially bound up with the fortunes and enterprise of the 
Hawkins family. A feature of one privately organized expedition 
in I 564-6 j was the loan of a queen's ship, the "Jesus of Lubeck" 
of 700 tons, contrasting in size with the privateers of 30 to 1 2 0  

tons which accompanied her. One immediate result of this ex- 
perience coupled with further experience with the "Minion" was 
evid,ently a firm refusal to brave the Atlantic again in a ship of 
that "high-charged" class. John Hawkins' return from a dis- 
astrous voyage in I 567-69 coincided with a worsening of relations 
between England and Spain and led the queen to accept his advice 
in the matter of ship design. The result was the construction of 
the 300-ton "Foresight" of 1570, folloxved by the "Swiftsure" and 
"Dreadnought" of I j73 and the "Revenge" (450 tons) of I jj5-77. 
These were ships of the new "Galleon" class, combining the lines 
of the galley with the strength of a ship, the fire power of the 
warship with the seamrorthiness of the ocean-going privateer. 
These ships, to be based upon Chatham or Portsmouth, were de- 
signed in the light of experience gained at  Plymouth. The "Re- 
venge" was thought the perfect galleon and further ships were 
modelled on her, some older ships being rebuilt on the same lines. 
The process was intensified when John Hawkins became treasurer 
of the navy in 1577. With Lord Burleigh's support, he strengthened 
the defenses of Chatham, reorganized the system of refitting and 
ensured that the royal ships should be in good order when needed. 

Open war between England and Spain broke out in I 585 and 
Philip 11's admiral, the marquis of Santa Cruz, drew up a plan in 
I 586 for the invasion of England. I t  involved an expedition from 
Spain with 60,000 soldiers and 77,000 tons of shipping-a tonnage 

9 not in fact available even with ships hired from the Hansa and 
from Italy. Because of this shortage and Francis Drake's attack 
on Cadiz in I jd7, the Spanish expedition was not ready until I j88 
and even then in a modified form. Instead of transporting an 
army from Spain, the fleet mas to embark the duke of Parma's 
army, already in the Xetherlands, and land it in the vicinity of 
Margate. This was a .more complicated program than that 
originally planned, and the whole conception was indeed funda- 
mentally unsound. The two sides were roughly equal in strength 
and for the one fleet to attempt a landing while the other was 
undefeated was against all reason. I t  was not, however, at that 
time against all experience, for the principles of combined opera- 
tions had still to be discovered and enunciated. Sa~l ta  Cruz had 

died and the duke of Rledina Sidonia, commander of the expedi- 
tion, was hampered by strict orders enjoining him to concentrate 
on his ferrying task and not so much to overcome naval opposition 
as to ignore it. But for these orders Medina Sidonia might have 
surprised the English fleet a t  Plymouth, where it had been concen- 
trated. hlissing his chance on July 19, he was engaged in the chan- 
nel by Lord Howard of Eflingham on July 21 and again on 
July 25-26. The novelty of the action lay in a tactical device 
probably attributable to Sir Francis Drake. Whereas the practice 
in all previous naval engagements had been for the opposing sides 
to discharge all their guns and small arms and then close with the 
sword, Elizabeth's fleet never closed at  all. The idea was to fight 
the whole battle at cannon range, making use of English skill in 
gunnery and preventing the Spanish from deriving any advantage 
from their superiority as soldiers. While these tactics clearly dis- 
concerted the Spaniards, they produced no very tangible results. 
I t  would appear, in fact, that the guns were mostly ineffective a t  
the range chosen. What was more serious, the scale of ammunition 
carried bore no relationship to this new idea of an artillery duel. 
There was not enough powder available or even perhaps in exist- 
ence. The result was an indecisive battle in which the Spanish 
exhausted most of their ammunition without perhaps being aware 
of the shortage that troubled their opponents. The successful 
fireship attack on July 28, which dislodged the Spaniards from 
their anchorage at  Calais, was the more effective in that Medina 
Sidonia probably thought the fireships explosive; as indeed they 
would have been had there been the powder to spare. As it was, 
they broke up the Spanish fleet, which was defeated in the battle 
of Gravelines on July 29 before any formation had been regained. 
This reverse compelled Medina Sidonia to lead his fleet round Scot- 
land and so back to Spain without attempting to invade England 
and without having had the chance to refit, water and reprovision 
his fleet. As a voyage from Spain to England and back was utterly 
beyond the storage capacity of his ships, half of them foundered or 
were wrecked, and of his men only about a third survived the dis- 
aster. 

The limitations of the Elizabethan navy were soon apparent in 
the years after 1588. A counteroffensive against Spain failed in 
I 589. An attempt to blockade the Azores in 1590-91 led merely 
to the loss of the famous "Revenge," and a new expedition to the 
West Indies in I 595 led merely to the deaths of both Hawkins and 
Drake. The Spanish fleet was rebuilt and sent against England 
again in I 597, only to be scattered by a gale, and Philip I1 died 
(while planning another expedition) in the following year. Span- 
ish troops actually reached Ireland and were not evicted until 1601, 
two years before the death of Elizabeth and the end. shortly after- 
ward, of the war. From all these operations the fact emerged that 
England lacked the overseas trade upon which its sea po\ver might 
rest. Only commerce could have sustained a prolonged naval 
offensive and, lacking enough commerce, eiiorts at sea dwindled 
for lack of money, lack of seamen, lack of gunpowder and lack of 
political support. I t  was under the Stuarts and during a period of 
naval decline, from 1603 to 1650, that British trade and coloniza- 
tion grew to the point at which a strong government could maintain 
a large fleet without incurring financial ruin. But sea power had 
passed meanwhile to the Dutch, and it was Charles 1's attempt to 
re-establish the royal navy by means of ship money ( q . ' ~ . )  that 
caused, or partly caused, the Great Rebellion. I t  was the develop- 
ment of shipbuilding and gunnery in his time which made men-of- 
war (now more fully differentiated from merchantmen) more 
costly to build and equip. The "Sovereign of the Seas" (of 1637), 
the first ship to carry heavy guns on three decks, symbolized at 
once the king's ambitions and a heavy expenditure which lie could 
not afford. 
The Commonwealth Navy.-The effect of the Great Rebel- 

lion was to establish, by 1649, a strong government which soon 
turned into a dictatorship under Oliver Cromwell. Rivalry with 
the Dutch over trade and fisheries-a rivalry, essentially, for mari- 
time supremacy in a field from which Spain had largely retired 
and in which French competition had still to arise-was now more 
possible. Cromwell could impose a scale of taxation (initially on 
defeated opponents) which Charles I niould never have dared to 
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contemplate. The result was a vast building program beginning 
in 1649 and reaching its peak in 16 54. The Cromwellian fleet in- 
herited from Charles I its aspirations and its ship design and from 
Elizabeth its tradition of gunnery. I t  evolved for itself, however, 
its discipline, administration, organization, officering and tactics. 
The policy was to apply to the navy the reforms which had been 
applied with such success to the New Model army (see Defense: 
Army above; see also CROMWELL, OLIVER). The ships were di- 
vided into six rates, each rate with its own establishment and scale 
of pay. Regulations were made governing prize money, pensions 
for widows and treatment or compensation for the sick and 
wounded. By 1656-57 E809,ooo out of a total revenue of EI,o~o,- 
ooo was being spent on the navy. Initially the Commonwealth 
fleet included a number of merchantmen, bought in 1650-51, but 
these were mostly sold in 1652. Apart from that, the most sig- 
nificant development was the gradual withdrawal of merchantmen 
from the battle line. They made almost their last appearance at  
the battle of Scheveningen in 1653, and even before then the fight- 
ing had mostly fallen to the two-decked men-of-war of the third 
rate (of from 44-52 guns). With merchantmen thus eliminated, 
discipline became easier to enforce on military lines. Remember- 
ing, moreover, that it was by strictly maintaining formation that 
the Cromwellian cavalry had won its battles, the generals at sea 
(Robert Blake, Richard Deane, George Monk and William Penn) 
trained the fleet to fight in divisions, each in line ahead. This 
tactical method produced good results in the battle of the North 
Foreland in June 1653 and again a t  Scheveningen, and led to the 
advantageous peace which ended the first Dutch War in 1654. 

T h e  N a v y  of the Restoration.- The royal navy's continuous 
history dates from the Restoration of Charles I1 in 1660 and his 
establishment of the admiralty office under his brother, the duke of 
York, as lord high admiral. The outbreak, moreover, of the second 
Dutch War in 1665 found the fleet organized regularly into three 
squadrons (the red, the white and the blue), each under an admiral, 
vice-admiral and rear admiral. The English and Dutch were still 
very evenly matched, and Charles I1 drew sufficient revenue from 
the customs to pay for the upkeep of a regular navy in time of 
peace. He lacked, however, Cromwell's dictatorial powers in 
time of war and faced a more complex situation in which the new 
French fleet, organized by J. B. Colbert between 1660 and 1670, 
played a distracting role. The Dutch were defeated off Lowestoft 
by the duke of York, but in 1666 Monk was outnumbered in the 
Four Days' battle, while Prince Rupert was watching for the 
French fleet, and suffered a reverse. Recovery was rapid, however, 
and the Dutch were soon afterward defeated in their turn off the 
North Foreland. I t  was at  this point that Charles, lacking funds to 
continue the war, laid up his main fleet in the Medway and began 
negotiations for peace. The Dutch under Adm. Michael de Ruyter 
seized their chance and attacked the Thames and hledway, with all 
the effects of a naval victory. The Peace of Breda was signed in 
166 7, marking a stage in an indecisive war which broke out again in 
1672. This time the French fleet was, through Charles 11's diplo- 
macy, on the English side. But the third Dutch War, notable for 
hard fighting by the duke of York and the earl of Sandwich, was 
still more notable for the tactical brilliance of De Ruyter, who, out- 
numbered as he was, avoided defeat and exploited every failure in 
co-operation between English and French. Although ruined by a 
process of attrition, the Dutch were still undefeated when Charles 
I1 made a separate peace in 1674, leaving the French to continue 
the war until 1678, defeating the Dutch finally in the battle of 
Palermo. From the administrative point of view, the Restoration 
navy was notable for the work of Samuel Pepys (clerk of the acts 
from 1660, secretary of the admiralty 1673-79 and 1684-88), who 
established the admiralty as an organization. From this period 
dates the Articles of War of 1661 (governing discipline and courts- 
martial), the General Instructions (of 1663) and the fixing of war 
and peace establishments in 1677. He was largely responsible for 
the great building program of 1678-79 and also for the growing 
tendency to make experience, rather than influence, a claim to 
promotion. There existed by 1688 a professional body of officers 
whose service had begun as midshipmen and whose commissions 
had been granted only after examination. Although most of those 

who reached flag rank were gentlemen by birth, they had been bred 
as seamen and are recognizable as naval officers in the modern 
sense. When the revolution of 1688 brought William of Orange 
to the throne it was evident that these officers were more loyal to  
their class than to their king. Adm. Arthur Herbert and Adm. Ed- 
ward Russell (later earl of Orford) joined the Dutch fleet which 
brought William to England, and Lord Dartmouth did little to  
oppose them-perhaps because his officers had been won over by 
George Byng. The fleet submitted to William I11 and Herbert 
(later earl of Torrington) took command of it. 

W a r  of t h e  Spanish  Succession.-Louis X I V  had, in effect, 
allowed William to sail, thinking to see England plunged into civil 
war. The suddenness of James I17s collapse took him by  surprise 
and he tried to retrieve the situation by recognizing James and 
launching against William the French navy, a t  the height of its 
efficiency (due to Colbert) and fresh from its successes against the 
Dutch and Spanish. Disaster was barely averted in 1689 and 1690, 
but Louis failed to use his advantage and, allowing his Toulon fleet 
to return to the hlediterranean, left the count of Tourville to be 
defeated by superior forces a t  Barfleur and La Hogue in 1692. 
There was no further battle of note and the war ended in 169 7. By 
then it  was manifest that Dutch sea power was almost a t  an end 
and that maritime Supremacy lay either with England or France. 
And France was a more formidable opponent, in size and position, 
than the Netherlands had been. Despite its potential strength, 
however, the French fleet had been neglected since 1692, SO that 
the outbreak of war in 1701 found Louis in no position to contest 
British supremacy in the channel. Instead the naval war shifted to  
the Mediterranean, where the French and Spanish fleets were in 
alliance. Adm. Sir George Rooke defeated a vastly inferior allied 
squadron at Vigo in 1702 and acquired in the following year the 
use of Lisbon as a base for future operations. Making use of this, 
he captured Gibraltar in 1704 and defeated the allies a t  the battle 
of Mglaga. The French Toulon fleet was mostly destroyed in 
1707 as a result of a combined operation, and this success led in 
turn to the capture of Minorca in I 708, which fairly interposed 
British sea power between the two main French bases a t  Brest and 
Toulon. This dominating position was still held after the war 
ended in 171 j and enabled Sir George Byng to destroy a Spanish 
fleet afterward in I 718. The peace from then until I 739 was a 
period of vast trade expansion under Robert Walpole's rule. I t  
provided the economic strength for future naval efforts. But the 
navy itself was neglected, no ships being built after 1722 and peace- 
time establishments being reduced to a minimum. The  older part 
of the present admiralty building dates from I 723-25, but there 
is little else to record of this period unless it  be the decision taken 
in I 718 that future promotion to flag rank should be on seniority 
alone, and the appearance in I 731 of King's Regulations and Ad- 
miralty Instructions. Both these measures tended, perhaps, to  
produce an undue rigidity of ideas. 

W a r  of t h e  A u s t r i a n  Succession.-When war with Spain be- 
gan in 1739, as the result of trading disputes and complaints from 
British merchant seamen, the earlier operations were relatively un- 
important but sufficed to show the extent of British naval decline, 
especially in the Mediterranean. ,Apart from a voyage of circum- 
navigation by Commodore George Anson in the "Centurion" 
( I  74-44), the war entered its first significant phase in I 744 when 
France joined Spain and tried to unite its two main fleets a t  Brest. 
The Toulon fleet made, with the attached Spanish squadron, 28 
sail, and it  put to sea with the object of reaching the Atlantic. I t  
was engaged by Adm. Thomas Mathews with a fleet of equal 
strength, the indecisive action which followed leading to Alathews' 
court-martial but not to any very useful result. I t  was not until 
1747 that England could provide separate fleets for the channel 
and for the Mediterranean, and the French had by then ceased to 
attempt more than small-scale operations. They ailowed thern- 
selves to be destroyed in detail by Anson and Edward Hawke, 
scoring their only success when Count Bertrand MahC de la 
Bourdonnais took Madras. This war was notable for Lord Anson's 
work a t  the admiralty which began in 1744 and continued after- 
ward until I 7 56 and again from I 7 57 to I 762. With periods a t  sea 
in 1746-47 and again in 1761, Lord Anson did great work in admin- 
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istration and in creating naval tradition. H e  tightened up disci- 
pline, resisted political influence and attempted to reform the 
dockyards. I t  was during his period of office that the frigate was 
introduced, copper sheathing invented (1761), the chronometer 
made (1761) and uniform clothing, for officers only, made com- 
pulsory by an order issued in 1748. More important still were the 
experiments in gunnery carried out by Benjamin Robins from 1743 
to 1750, which eventually led to the invention of the carronade, 
the priming tube and the gun lock. I t  was Anson again who origi- 
nated the system of close blockade. By contrast, he was no tacti- 
cal innovator and Britain entered the next war with no advantage 
either in fleet movements or signals. 

T h e  Seven Years' War.--France began war in 1756 by  a simul- 
taneous threat against England and Minorca, and the invasion 
scare sufficed to ensure that the reinforcement of Minorca came 
too late. Vice-Adm. John Byng arrived with a small fleet and 
fought an indecisive action against a French fleet of equal strength. 
For  failing to save Minorca-for failing, a t  least, to do all that was 
in his power to do-Byng was sentenced to death by court-martial 
and shot. With Minorca lost, Adm. Edward Boscawen had no 
base other than Gibraltar. H e  was able, however, to destroy a 
part of the Toulon fleet a t  Lagos in 17 jg. Hawke in the same year 
destroyed most of the Brest fleet a t  Quiberon bay. Thenceforward 
the French fleet counted for little and Great Britain was able to 
make a clean sweep of the French colonies in Canada, India, West 
Africa and the West Indies. Spain came into the war in 1762 and 
suffered for it  in the sack of Manila and Havana with heavy naval 
losses. When the war ended in 1763 the British fleet was prac- 
tically unopposed. The subsequent years of peace until 1775 saw 
the consolidation of the British position in India and the develop- 
ment, from 1770, of the trade with China. An empire had been 
built up on the basis of sea power and was now to contribute largely 
toward increasing the sea power to which its existence had been 
due. 

T h e  A m e r i c a n  Revolution.- By 177 j,  when war began be- 
tween Great Britain and its American colonies, the royal navy was 
weakened by neglect and especially by the reduction of the esti- 
mates in 1767-69. I t  was weakened even more seriously by the 
revival of party politics after the accession of George 111, and, 
once war began, it was weakened most of all by the loss of America 
itself as a source of manpower, ships, mast timber and naval stores. 
Britain had turned to North America as its principal source of mast 
timber in 1652 and was now dependent on New Hdmpshire for a 
supply which ended abruptly in 1775. I t  also appeared that many 
ships had been hurriedly built of unseasoned timber during the 
crisis of the previous war. As a result, no fewer than 66 ships 
foundered during the war, one, the "Royal George," sinking at her 
moorings. The results of this false economy might not have been 
serious in themselves but news of the British reverse a t  Saratoga 
brought France into the war on the American side in 1779. More 
than that, the French had rebuilt their navy from 1759 and, during 
the years 1763-70 (when the duc de Choiseul was in power), had 
reorganized and retrained their sailors, developing in the process 
a new system of tactics and signals, the invention of the vicomte de 
Morogues. To make matters sLil1 more serious, the French were 
presently joined as allies by the Spanish and Dutch. Against this 
alliance the royal navy was inferior in strength, unable to spare 
ships for the Mediterranean and slow even to reinforce the squad- 
ron in North American waters. Aware of the British shortage of 
mast timber, the French fired a t  their opponents' rigging, gaining 
seheral tactical successes. The worst perlod came in 1779 when 
Sir Charles Hardy with 35 ships was confronted in the channel by 
a n  allied fleet of 65. America was lost in 1781 through failure in 
sea power, and the West Indies were saved at the 11th hour by 
George (later Lord) Rodney's vlctory at the battle of the Saints 
in 1782. India and Gibraltar were both held, though with difficulty, 
and were still in British hands when peace was made at  Versailles 
in 1783. ' 

T h e  Wars of 1793-1815.-The French Revolution destroyed 
the discipline and tactical advantage of the French navy and left 
i t  almost leaderless in I 793 to face a British navy trained in ad- 
versity and yet encouraged by the example of Rodney and Sir 

Samuel Hood. The French were everywhere defeated by 1796, but 
then found allies in Spain and Holland, causing the British Medi- 
terranean fleet to be withdrawn. This and the feint against Ireland 
in 1796 left the French free to invade Egypt. Worse still, the 
British sailors mutinied in 1797, successfully demanding improve- 
ments in pay and allowances. The French failed to seize their 
advantage, however, and the Spanish and Dutch were severally de- 
feated at  Cape St. Vincent and Camperdown. This restoration of 
the British margin of superiority allowed the royal navy to re-enter 
the Mediterranean and end the threat to India by destroying the 
French fleet at the battle of the Nile (1798). Horatio Nelson, the 
commander in that action, was a tactical innovator and the officer 
who introduced into sea warfare the ruthless and total destruction 
which Napoleon had introduced on land. When peace was made 
in 1802 the French attempts to invade England, Ireland and India 
(via Egypt) had all failed and a last possible allied fleet-that of 
Denmark-had been neutralized a t  Copenhagen in the previous 
year. The French fleet was still in existence but too closely block- 
aded to gain experience at  sea. As against that, British efforts 
against France had been ineffective and those against French colo- 
nies in the West Indies had been costly in lives. 

War was renewed in 1803. Napoleon, having again found an 
ally in Spain, hoped to combine the French and Spanish fleets and 
use them to cover an invasion of the British Isles. The complex 
plan by which he hoped to lure the British fleet away from the 
channel proved impracticable, and the allied fleet ended not off 
Boulogne but in CAdiz. Giving up the invasion plan, Napoleon 
ordered his admiral to sail for Sicily. He did so and was brought to 
action off Cape Trafalgar in 1805, the allied fleets being defeated at  
the cost of Nelson's life. But while it is true that the French fleet 
never risked a general action again in the course of the war, it 
would be wrong to assume that the French thenceforward had no 
fleet. They soon had a fleet of some size and it became an object 
of British strategy to prevent any other fleet's falling into their 
hands. This policy led to the British capture of the Danish fleet 
in 1807, the removal of the Portuguese fleet to Brazil and the de- 
struction of the Dutch squadron in Java. The same policy led to 
the Walcheren expedition in 1809, which failed to destroy the 
Dutch fleet, and the attempt by Thomas Cochrane at  the Basque 
Roads. Efforts to annihilate every actual or potential enemy fleet 
were only partially successful, and French shipbuilding was on such 
a scale as to provide Napoleon with more than 60 sail of the line in 
European waters even after every effort had been made to reduce 
that number. But the morale of the blockaded squadrons had 
gone. By their existence they put a continued strain on British 
naval resources, but they lacked the experience and confidence 
needed to give battle even to inferior numbers. The British, by 
contrast, were by now overconfident, as events were soon to show. 

By 1809 it was clear that sea power alone could do no more 
against Napoleon save through the slow pressure of blockade. By 
1810, however, this pressure was beginning to yield results, espe- 
cially in its effect on Russia. Simultaneously the British army was 
operating in Spain, and it is the measure of French naval impotence 
that it could there operate in safety. But the pressure which was 
felt by Kapoleon's allies was also felt by the United States, which 
finally declared war on Britain in 181 2. The operations which fol- 
lowed were unimportant in themselves and even trivial when com- 
pared with the simultaneous events in Russia and Europe, but they 
revealed a fact which had already been demonstrated on a small 
scale at Mauritius in 1810: that British naval efficiency had de- 
clined for lack of a worthy opponent. Nothing in this could affect 
the result of the war after 1812, which ended i~ French collapse 
and peace made triumphantly in 1815. Peace ushered in an era 
during which the British merchant service found itself with a tre- 
mendous initial advantage, with competing merchantmen largely 
swept from the seas and the trade routes opened, protected and 
surveyed by the royal navy. Actions such as those at  Alglers in 
1816 and at Navarino in 1827 showed that British sea power was 
being, and would be, upheld. 

Beginning of t h e  Age of Steam.-The inventions which 
ended the epoch of the sailing ship had mostly been made before 
or during the h'apoleonic era, but the nature of the mar had not 
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called for much mechanical ingenuity and it was left to the next 
generation to see the transformation begin. The earliest steam 
vessels to have a revolutionary effect were the tug and the dredger 
but it was merely a question of time before sailing warships had 
auxiliary engines. In  fact the finest wooden men-of-war (as re- 
gards design and material) were built with screw propellers after 
1845. The navy of the period 1825-50 did not escape the reform- 
ing spirit of the age, the admiralty office being reorganized so as to 
absorb the navy board in 1832. Still more important was the in- 
troduction of the long-service system, creating a body of petty offi- 
cers and seamen as permanently employed as were the officers of 
commissioned rank. The training of cadets was also regularized 
under various reforms culminating in the establishment of H.M.S. 
"Britannia" at  Dartmouth in 1863. I n  the meanwhile, in 1854, the 
wooden sailing ships with auxiliary engines had taken part in the 
Crimean War and gained their first experience of the shell gun, with 
armour introduced as its antidote. The result of this was the 
building of the revolutionary "Warrior" of 1860, quickly followed 
by other ships of the same class. Retention of masts and yards 
was at first a problem for designers, who had also to plan machinery 
to work the far heavier guns which had now to be mounted. The 
broadside arrangement gave place to a central battery type, with 
a few heavy guns mounted in an armoured citadel in the centre of 
the ship. This method was in turn superseded by the revolving tur- 
ret containing one or two heavy guns. The first seagoing turret 
ships in the British fleet were the "Monarch" and "Captain," 
carrying four I 2-in. guns in pairs in turrets amidships. Both ships 
were fully rigged and had a large spread of canvas. In  1870 the 
"Captain," while under sail in the Bay of Biscay, capsized and 
foundered with the loss of nearly all hands, and this disaster 
brought about the final abolition of masts and yards. I n  the next 
decade a number of different types of ship were evolved in the 
search for the standard modern battleship, and by 1880 the British 
battle fleet was a collection of samples, no more than two ships 
being alike. I t  became recognized that the strength of a modern 
fleet depended to a great extent upon the similarity of the units 
composing it  and hence the policy of building battleships and 
cruisers in classes was instituted. In  1880 the ships of the "Ad- 
miral" class, the first group of battleships built as a class, were laid 
down. With their heavy guns mounted in pairs a t  each end and a 
broadside battery of smaller guns, these ships were the prototypes 
of the battleships of the world for the next 25 years. 

G r o w t h  of t h e  Modern Navy.-The Naval Defence act of 
1889 closed the transition period and laid down a settled building 
policy for the modern navy. The "Royal Sovereign" class, with 
the "Hawke" and "Intrepid" classes of cruisers, were the first 
outcome of the act, and the battle fleet was gradually built up by 
the "Majestic," "London," "Duncan" and "King Edward VII" 
classes, which, with their contemporary cruisers, joined the fleet 
in successive groups, each more powerful than its predecessor. 
The invention of the watertube boiler, followed by the turbine, and 
the use of oil fuel revolutionized engineering practice and greatly 
increased the speed and endurance of all classes of ships. The first 
destroyer, the "Havock," was built in 1893 and was followed by a 
host of others of ever-increasing size and speed. Large armoured 
cruisers came into being, ships of high speed, moderate protection 
and heavy armament, and Igor saw the building of the first British 
submarine. In  this department of naval warfare England had been 
outstripped by France, which had ordered its first submarine as 
early as 1886. This boat, the "Gymnote," was launched in 1888. 
Naval science made rapid strides in the closing years of the 19th 
century, especially in naval gunnery and in the use of the torpedo. 
Early in the 20th century the German menace, then "a cloud no 
bigger than a man's hand," was met by the gradual concentration 
of Great Britain's naval strength in home waters and by increased 
activity in training and practice. 

T h e  "Dreadnought" Era.-In 1906 the whole forces of naval 
science were embodied in the design of one ship, the "Dread- 
nought." Built with rapidity and secrecy, she sailed on her trials 
exactly a year after her first keel plate was laid. A battleship of 
18,000 tons and 21 knots, she mounted ten 12-in. guns in five 
double turrets. I n  offensive power, protection and speed she 

eclipsed any fighting ship that had ever been built and she marked 
a new epoch in warship construction. The "Dreadnought" was fol- 
lowed by nine other ships with the same armament, and in 1910 a 
new and powerful 13.5-in, gun passed successfully through its 
trials. With this gun the "Orion," "King George V" and "lron 
Duke" classes were armed, and 12 of these ships were in commis- 
sion by 1914. Meanwhile the armoured cruiser had developed 
into a new type of capital ship, the battle cruiser, ships with the 
armament of a battleship, in which protection was sacrificed to 
speed. Cruiser duties with the fleet devolved upon yet another new 
type, the light cruiser, which appeared in 1913. These little ships 
of 3,000 to 4,000 tons were unprotected but had great speed and 
were armed with six-inch guns. By the middle of 1914 the British 
fleet was at  the highest state of power and efficiency that  i t  had 
ever attained in its long history. The ships were all that the scien- 
tific knowledge of the time could make them, the administration 
was sound and highly efficient, the dockyards were in first-class 
order and nothing was lacking to equip the fleet. More important 
still, the long-service personnel, officers and men, were incompara- 
ble and had been trained in the belief that a great war was coming 
in their time. The high command a t  sea was in the hands of a 
band of seamen who, when the test came, proved their worth. 
Under them, in 1914, the royal navy calmly faced the uncertainties 
of the titanic struggle before i t ;  for its performance therein refer- 
ence must be made elsewhere (see WORLD WAR I: Naval). 

T h e  N a v y  A f t e r  Wor ld  W a r  I.-At the Armistice in Nov. 
1918, more than 1,350 vessels were flying the white ensign, this 
number including 42 battleships and battle cruisers, with cruisers, 
destroyers, submarines and gunboats numbering 786 in all. By 
1920 the ships in commission had been reduced to 332 and the 
numbers of officers and men reduced from 407,000 to 176,000. A 
reduction of this sort was normal a t  the conclusion of a war, but 
on this occasion all previous maxims of naval policy were reversed 
in the name of economy. The superiority in naval strength upon 
which governments had previously agreed was now abandoned in 
order to maintain cheaply an equality with the growing navy of the 
United States. By the same agreement, reached a t  the Washington 
conference of 1921-22, Japan, France and Italy were each re- 
stricted to a lower scale of naval strength, while Germany was 
prevented from having more than a skeleton fleet, lacking sub- 
marines and aircraft. This agreement marked the end of British 
naval predominance. More than that, i t  left the royal navy in- 
ferior in strength to an alliance, say, of Italy and Japan. The al- 
liance with Japan was dropped in 1922 as inconsistent with the un- 
written alliance now assumed with the United States. By 1931 
Japan was counted as a potential enemy and in 1934 the Japanese 
declared themselves no longer bound by the Washington treaty. 
I n  the following year the Anglo-German treaty revived the German 
navy and completed the process by which the royal navy was ren- 
dered hardly superior to the combined navies of Germany and 
Japan. Britain was thenceforward unable to maintain an eastern 
as well as a home fleet. If the royal navy were to be engaged in 
home waters (against, for example, Germany and Italy),  India, 
Australia and New Zealand would be defenseless against Japan. 
Without the eastern fleet advocated by Earl Jellicoe in 1919, the 
Singapore naval base, begun shortly after that date, was a provoca- 
tion to Japan without providing any protection for the countries 
which Japan might menace. 

The. royal naval air service of 1914-18 had subsequently been 
merged in the royal air force, but the difficulties inherent in a 
joint control of carrier-based aircraft led to the creation in 1937 
of the fleet air arm under admiralty control. Shore-based aircraft 
operating over the seas remained under the control, however, of 
coastal command, R.A.F. A short-service branch was created in 
1938 to build up a reserve of officer pilots, and naval ratings were 
allowed to volunteer for service as observer's mate and gunner. 
The construction of aircraft carriers was pushed forward on a 
scale which provided seven in existence and five being built when 
war broke out in 1939. Much was done to develop the fleet air 
arm, but few senior officers realized to what extent naval warfare 
was soon to be revolutionized. The question of whether a battle- 
ship could be sunk by aircraft was being hotly argued up to the 
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date on which the first capital TABLE I.-Comparative Naval Strengtlzs at Outset of World Wars I and I1  
ships were in fact so lost. At the 
London Naval conference in 1930 
and the further conference held 
in London 193 j-36 it was still be- 
ing assumed that naval strength 
was to be measured only in terms 
of battleships and cruisers. The 

Type 

Capitalshipsandbattle 
crulqers 

1 1 
cruisers 

~ ~ i ~ i ~ h  took part in *ExcIudingunits of Australia, Canada, New Zealand, India and Union of South Africa. 

the attempts made in 1937 to prevent the shipment of war ma- of the river Plate. When ordered by the government of Uruguay 
terials to either side in the Spanish civil war. Then, at the launching to leave, the captain of the "Graf Spee" destroyed his own ship 
of the German battleship "Bismarck" in 1939, Adolf Hitler de- and allowed the crem7 to be interned. During this phase of the 
clared his intention to build up his submarine fleet to parity with war, with the allied French fleet operating in the Mediterranean, 
Great Britain. He  follotved this by announcing his refusal to ob- with no open threat in the far east and with the royal navy able, 
serve the naval limitation treaty of 1937. By the outbreak of therefore, to concentrate its forces mainly in the North sea and 
World War 11, however, Germany possessed only five capital ships Atlantic, the naval position was satisfactory. I t  began to de- 
with two under construction, its chief strength consisting of 56 teriorate in April 1940 with the German invasion of Denmark and 
submarines, in which type of warfare it had almost reached the Norway, and deteriorated more sharply with the adverse results of 
parity with Britain a t  which Hitler professedly aimed. Had Hitler the war on land. By June the British troops in Europe had been 
not been planning a battle fleet, his submarine fleet might have evacuated by means of all the available small craft in southern 
been very much larger. Italy, by comparison, had I o j  submarines, England, and French resistance had virtually ended in collapse. 
but these, like other Italian naval units, were of doubtful quality. The immediate results included such heavy losses off Dunkirk and 
The strength of the Japanese navy in 1939-42 was only partly Norway as to reduce the number of British destroyers from 178 to 
known, and its fighting qualities were difficult to estimate. about 100. Almost as immediate was the entry of Italy into the 

World War 11.-When Great Britain declared war on Germany war as Germany's ally. Less immediate, but now inevitable, was 
on Sept. 3, 1939, the naval situation was favourable in so far as the establishment of German bases for aircraft and submarines 
the Germans were the only opponents. As the German Adm. Karl along the entire coast of Europe from Norway to the Spanish 
Donitz confessed in 194j,  "Germany was never prepared for a na- frontier. 
val war against England. . ." For such a conflict Germany lacked The fall of France and the Italian declaration of war deprived 
sufficient surface vessels and did not expect submarine warfare. Britain of the co-operation of the French navy (9  capital ships, 
For commerce raiding, it lacked overseas bases, and for warfare in 18 cruisers, 70 destroyers and IOO submarines) while confronting 
European waters the German navy had no air arm of its own; nor it with a new enemy fleet in the Mediterranean (6  capital ships, 
had the L z ~ f t w n f e  been trained for operating against warships. 19 cruisers, 49 destroyers and IOO submarines). Worse still was 
The only area in which the German navy could operate was the the prospect of the French navy, with its overseas bases, falling 
Baltic and Scandinavian waters, hedged by various neutralities and into German hands. This had to be prevented. The result was the 
well within range of air bases which Germany had or could readily bombardment of Oran, Algeria, which sank or immobilized four 
seize. French capital ships in July 1940, followed in September by the 

The royal navy had made preparations for war which included damage done to a.fourth at  Dakar, French West Africa. The other 
the training of merchant service officers from 1937 and of seamen French warships did not, in fact, fall into German hands. Never- 
as well from 1938. On mobilization, 46,000 reservists were called theless, the situation in the Mediterranean, where Britain had no 
up and large numbers of volunteers (and later, conscripts) ac- effective naval base between Gibraltar and Alexandria (2,000 mi. 
cepted for training. Officers were at  first taken from the reserves, apart), was extremely grave. In the Atlantic, meanwhile, a grim 
but in 1940 there was introduced a system of drawing all temporary war to protect British commerce against submarines and air at- 
officers from the lower deck. The women's royal naval service was tack began. With Ireland neutral and its ports closed to the navy, 
re-established on lines similar to those of World War I but with and the eastern British ports under constant air bombardment, the 
wider duties., Women replaced men in small craft and harbour main work of commerce protection had to be divided between 
boats and did valuable work as armourers. radio operators. clerks Liverpool and the Clyde. Britain itself was threatened, moreover, 
and drivers and as experts in such technical subjects as ciphers, me- with invasion and was compelled to deploy naval forces to watch 
teorology and aircraft recognition. There was vast expansion of the European coasts from Bremerhaven to Le Havre, which fur- 
the fleet air arm from its initial strength of 340 first-line sea-borne ther caused an acute shortage of escort vessels. In  fact more than 
aircraft, and the far larger numbers of land-based aircraft in 1,000 British merchantmen had been lost by June 1941, and the 
coastal command came (in 1940) under the operational control of situation would have been worse but for the bargain in Aug. 1940 
the admiralty while still part of the R.A.F. for all purposes of ad- by which the royal navy acquired 50 obsolescent destroyers from 
ministration, training and maintenance. the United States in return for the lease of bases in the Caribbean. 

With surface forces so unequal. operations were at  first con- Apart from this, the navy now made extensive use of two new 
fined to a strict blockade of the German coast, to which Germany classes of escort vessel, built more cheaply than destroyers and 
replied by unrestricted (but not at this period very extensive)  roving almost as effective for this particular purpose. These were 
submarine warfare. One British battleship, the "Royal Oak," was corvettes and frigates, the former very small and slow and not de- 
torpedoed and sunk, and several German warships, including the signed-although extensively used-for operating outside coastal 
battleship "Deutschland" and the pocket battleship "Admiral waters, the latter more nearly approaching the destroyer in size 
Graf Spee," operated against British commerce in the Atlantic. and armament. These and other escort vessels struggled to pro- 

This phase ended for the time being when the "Graf Spec" tect the convoys in a situation which showed no marked improve- 
was brought to action by three British light cruisers in Dec. 1939 ment until the autumn of 1942. The later successes against sub- 
and so damaged tha t she  had to seek shelter in the neutral waters marines were often the result of action by, or co-operation with, 
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aircraft. Throughout, the royal navy received great help from the 
royal Canadian navy. 

In the Mediterranean the war would have been disastrous had 
the Italian fleet acted with the enterprise which its strength would 
have justified. But the Italians did little more than blockade and 
bomb Malta while trying to intercept British convoys sent to its 
relief. Their capacity for doing more than this was curtailed in 
Nov. 1940 when half their capital ships were sunk or disabled by 
the British fleet air arm at  Taranto. Early in 1941 the remainder 
of the Italian fleet was defeated by Sir Andrew Cunningham (later 
Viscount Cunningham of Hyndhope). This enabled the Mediter- 
ranean fleet to take part in the hunt for the German battleship 
"Bismarck," which had broken out into the Atlantic. She sank 
the battle cruiser "Hood" by a hit in the magazine, which blew 
up, but was disabled by aircraft from the carrier "Ark Royal" 
and finally sunk by the cruiser "Dorsetshire" after her guns 
had been silenced "by the greatest concentration of gunfire ever 
poured into a vessel." Two more German capital ships, the 
"Scharnhorst" and "Gneisenau," were pinned down at Brest 
in March 1941 and kept there under air attack for more 
than ten months. Their escape back to Germany through the 
English channel in Feb. 1942, though disappointing in itself, re- 
flected the German realization that these ships could achieve noth- 
ing in the Atlantic. They had served in the meanwhile to occupy 
a part of the home fleet and distract British attention from what 
was happening elsewhere. For while the Mediterranean fleet was 
cutting the communications of the axis forces in Africa and while 
the Atlantic fleet was guarding Britain and the western approaches 
and, after June 1941, escorting convoys which were being sent to 
assist a new ally in the U.S.S.R., a ne

w 

danger had appeared in the 
far east. 

The War Against Japan,  1941-4z.-The Japanese entered the 
war by attacking the United States fleet on Dec. 7, 1941. The ef- 
fect of Japanese intervention would have been far greater had it 
taken place before the German and Italian fleets had been largely 
destroyed. As it  was, the mere existence of the remaining German 
battleship, the "Tirpitz," kept most of the latest British capital 
ships in the Atlantic. As against that it must be recalled that 
Japan was to some extent forced info the war by the United States' 
embargo of July 1941 and the high price demanded by the U.S. for 
an agreement to cease aiding China and to allow oil to reach Japan. 
Late as it came, the Japanese attack on southeast Asia fell with 
terrific force on an area in which no British fleet was stationed. 
Two capital ships, the "Prince of Wales" and "Repulse," were sent 
out just before the new war began as the nucleus of a far eastern 
fleet and "in the hope of steadying the Japanese political situation." 
I t  was intended to build up a balanced fleet, based on Singapore, 
with 7 capital ships and I aircraft carrier, 10 cruisers and 24 de- 
stroyers. But the Japanese did not allow time for this fleet to 
assemble. On Dec. 10, 1941, Japanese aircraft sank both British 
.ships and so sealed the eventual fate of Singapore itself in Feb. 
1942. The Japanese had 12 capital ships, 43 cruisers, about 6 air- 
craft carriers, 160 destroyers and 140 submarines. No comparable 
force could be deployed against them and they were not effectively 
checked until their aircraft were defeated over Colombo in April. 
The only other immediate measure was the Allied occupation of 
Madagascar in May. The operations against Japan in 1942-44 
were left almost entirely to the U.S. navy. I t  was not until late 
in 1944 that a British Pacific fleet under Adm. Sir Bernard Raw- 
lings (4  carriers, 2 battleships, 6 light cruisers and 17 destroyers) 
joined the flag of Adm. William F. Halsey (U.S.N.) and took part 
in  air attacks on Japan and For- 
mosa in 1945; and by then the 
Japanese navy had practically 
ceased to exist. 

Combined Operations, 1942- 
45.-The temptation in 1942 was 
to divert British naval effort to 
the new theatre of war that had 
been opened in the Pacific and 
so attempt to protect Australia 
and India. But the Allied gov- 

ernments wisely decided to finish first what had been so well 
begun, the destruction (in that order) of the armed forces of Italy 
and Germany. This would necessarily be a military task in the 
main but possible only through naval co-operation. Apart from 
the continued struggle to keep open the Atlantic supply lines, the 
war was now to comprise a series of enormous combined opera- 
tions. Efforts began, therefore, to create a vast fleet of landing 
ships and landing craft, varying in size and design to fulfil many 
specialized purposes. The Atlantic u a r  had sufficiently pro- 
gressed to allow of the first great landing operation's taking place 
in Nov. 1942. This was the invasion of North Africa. I t  led 
directly to the axis collapse in Tunisia and the subsequent com- 
bined operations which brought Anglo-U.S. forces into Sicily and 
then into Italy. All these landings in 1943 were supported by 
the royal navy, and it  was under naval protection that the troops 
landed were afterward supplied. These triumphs of organization 
and close support were the prelude to examples on a still larger 
scale of a perfected technique, shown successively on the beaches 
of Kormandy and the south of France. The navy played a vital, 
if not always spectacular, part in the campaign which liberated 
Europe. German submarines, deprived of the French ports, made 
their last efforts from Nonvay in 1945, but their morale was broken 
before Germany collapsed. 

Tlze W a r  Against Japan,  1944-45.-It is important to remember 
that whereas Britain entered the war with definite superiority in 
aircraft carriers, a superiority used with effect against both Italy 
and Germany, it engaged no navy that was similarly armed. The 
result was that the royal navy, specializing latterly in anti- 
submarine warfare and in combined operations, took little part in 
the decisive campaigns by which the Japanese navy was destroyed. 
I n  fact, by Aug. 1945 the Japanese navy had been reduced to a 
mere fragment, with only four damaged aircraft carriers (and only 
one battleship) still afloat. The decisive battles of the Pacific war 
were fought almost solely by carrier-borne aircraft, with opposing 
fleets which seldom came within range of one another's guns. 
While it is true (as we have seen) that a detachment from the 
royal navy served latterly with the U.S. navy, it  is also true that 
during the vital six months and in the battles of the Coral sea and 
of Midway Island the U.S. navy fought alone. (C. N. P.) 

After World War 11.-After the end of hostilities in  Europe 
and the far east the royal navy was reduced in size to meet peace- 
time needs. In the years 1946 and 1947 not only were the majority 
of the older vessels discarded, but also some of the units con- 
structed during World War XI. 

Many ships were broken up or converted to mercantile use, while 
other ships were acquired by the commonwealth and foreign coun- 
tries to replace obsolete tonnage. The personnel in May 1945 
numbered 778,000. By 1947 this was drastically cut to I jo,ooo. 
To facilitate this reduction, a great many ships a t  home and 
abroad were paid off or greatly reduced in complement, tempo- 
rarily bringing down the effective strength of the home fleet to one 
cruiser and four destroyers. By 1955 all battleships were in re- 
serve. There was a maximum strength of 133,000 in April 195 j, 
including complements of royal naval air stations, marine com- 
mands and women's royal naval service. 

The invasion of Korea in June 1950 caused many ships which 
had been laid up to be brought forward for service, British ships 
providing support for United Yations air and land forces. 

By 1953 emphasis was concentrated on the construction of 
mine-sweeping and anti-submarine craft, on aircraft carriers and 
their jet fighters. The concept of a battle group centred on the 

TABLE 11.-Comparative Naval Strengllzs: 1946, I949 and I955 

Fleetaircraftcarriers. . . . . 12 6 7 27 28 - - - 
Light aircraft carriers . . . } 2 1 1 7 1 - 1  1.1 
Escort aircraft carriers . . . . 

Great Britain 

~ - 

Rattleships. . . . , . 
Cruisers 
Coast defense ships and monitors . . . . . . . . . . . 

I Frigates and escort vessels. . . : 1 2;; 1 167 I 231 296 241 48 
Submarines. . . . . . 68 82 1 zoo 1 172 / % I ;do I ,3:: 1 370 1 

Type 
1946 1 I949 / 1955 1 1946 1 I949 1 1955 / 1946 1 1949 1 I955 

United States U.S.S.R. 
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end of hostilities. 

By 1923 the political sky had begun to cloud over, and it was 
therefore decided to increase British air defenses. A new organi- 
zation, the Air Defence of Great Britain, was set up in 1925, which 
was to be built up to a strength of 52 squadrons of bombers and 
fighters. Delays occurred, however, and in 1933, the year of 
Adolf Hitler's assumption of power, the R.A.F. possessed only 87 
squadrons, regular and part-time, at home and overseas. With a 
rapidly worsening international outlook, a considerable further 
increase was undertaken, and from 1936 onward the aircraft in- 
dustry n7as rapidly expanded. Among other methods employed, 
special factories were built at government expense as branch 
establishments of the existing aircraft construction firms, and 
motorcar builders turned to the making of aircraft. Meanwhile 
the R.A.F. volunteer reserve and the civil air guard were created 
to give flying training at  civilian flying schools; university air 
squadrons in which undergraduates learned to fly and which were 
a fertile field for regular officers for the R.A.F. had been in exist- 
ence since shortly after World JVar I. Balloon barrage squadrons 
for the protection of cities and other vulnerable points began to be 
formed in 1936; the observer corps. to give early warning of enemy 
aircraft attack, had been formed on a voluntary basis as early as 
1924; the women's auxiliary air force (the descendant of the 
women's royal air force of World War I )  was created in June 1939 
from the (women's) auxiliary territorial service, an army- 
sponsored body established in 1938 which had recruited special 
air force companies. ( In 1949 the W.A.A.F. resumed its World 
War I title and became the W.R.A.F.) Finally, though this did 
not occur until 1941, the air training corps replaced the air defense 
cadet units and school air cadet corps of the immediate prewar 
years. The A.T.C. was designed to give suitable boys some pre- 
liminary air force training, with a view to eventual entry into the 
R.A.F. The control of R.A.F. units embarked in naval carriers had 
long been a matter of controversy between navy and air force, and 
in 1937 the fleet air arm became an admiralty responsibility, shore- 
based units for operation over the sea remaining under the air 
ministry. 

World War 11.-At the outbreak of war at the beginning of 
Sept. 1939, the first-line strength of the royal air force in the 
United Kingdom was about 2,000 aircraft, divided among fighter 
command, mainly concerned with home defense, though a small 
proportion of it proceeded to France with the British expeditionary 
force; bomber command, for offensive action against the enemy; 
coastal command, consisting of all those shore-based aircraft which 
worked over the sea in the protection of maritime routes and were 
placed under the operational direction of the navy in 1940, though 
remaining under R.A.F. command. There were, in addition, bal- 
loon, maintenance, reserve and training commands. The progress 
of the war involved certain changes in the organization of com- 
mands, notably the formation of army co-operation command in 
1940 and of ferry command (subsequently expanded into trans- 
port command) in 1941, Meanwhile great air forces were built 
up as required in North Africa, Italy, Burma, France and else- 
where as the tide of war ebbed and flowed in one part or another 
of the world-wide conflict. By the time the war ended, the strength 
of the royal air force was 963,000, to which must be added 153,000 
women in the W.A.A.F. (For the part played by the R.A.F. in de- 
fense of Britain and in service overseas see WORLD LVAR 11: Air 
Warfare O~ler  Western Europe,Germany, Mediterranean and Italy. 

In  order to provide the large number of air crew required to 
man the rapidly expanding front-line strength, training schemes 
in many parts of the British empire were started in the early 
months of the war. Canada, Australia and New Zealand combined 
to operate the vast empire air training scheme, under which each 
dominion agreed to recruit and train pilots, observers and radio 
operators for service with the R.A.F. Canada also undertook the 
additional commitment of training personnel sent from the United 
Kingdom. Similar arrangements were made for the training of 
R.A.F. air-crew pupils in South Africa and Southern Rhodesia. 
From June 1941 (before the United States entered the war) to the 
end of hostilities, British airmen also continued to be trained at a 
number of service and civilian-operated schools in the United 

States. Indeed, the United Kingdom forming the main base for 
air operations against the enemy and being itself under constant 
threat of air attack, virtually all basic training of air crew had to 
be carried out abroad. As country after country was overrun by 
axis forces in the early part of the numbers of foreign airmen 
found their way to Britain, and these were reformed into national 
air forces under the mantle of the R.A.F. volunteer reserve, which 
had become the main channel of entry into the service for all offi- 
cers and men. Such national air forces wore royal air force uni- 
form with a shoulder badge bearing the name of their country. 
Thus Poles, Czechs, Dutch, Belgians and Norwegians served in 
homogeneous units side by side with royal air force squadrons. 
Free French units mere also formed for service under R.A.F. com- 
mand but retained their own uniform and internal organization. 

In the course of the war the technique of introducing troops 
on special missions behind the enemy's lines, either by parachute 
or glider, was rapidly developed. The royal air force co-operated 
ni th the army in training and transporting parachutists and also 
in towing gliders, the pilots of mhich were normally soldiers xvho 
had been specially trained as glider pilots. Supplying isolated 
bodies of troops in jungle and other difficult country and the regu- 
lar transportation of vast quantities of food, ammunition and even 
vehicles and guns became regular activities of transport aircraft, 
which were formed into a separate transport command with de- 
tachments as far apart as Canada and Burma. 

For the protection of aerodromes against enemy attack a royal 
air force regiment was formed and trained on commando lines. 
Armed with anti-aircraft weapons, as well as with the ordinary 
infantry armament, they were normally under the orders of the 
commander of the aerodrome, but were so organized that they 
could fit smoothly into the army command pattern in case of a 
widespread enemy threat. 

Development After World War 11.-As a result of the gen- 
eral demobilization in 1945. the strength of the royal air force, in- 
cluding all overseas garrisons. fell to 150,ooo. The international 
outlook led, ho~vever, to an expansion of the services in 1951 
and, with minor fluctuations. it remained thereafter round about 
2jo.000. In 1956 the number of men and women in the serv- 
ice was 257.000, of whom approximately three-quarters were at  
home. 

The wartime organization of the commands was retained, as 
follo\~~s: (home commands) bomber, fighter, coastal, transport, 
flying training, technical training. maintenance and home com- 
mands; (overseas) 2nd tactical air force (Germany), middle east 
air force and far east air force. In 1956 M E  A.F. underwent a 
major reorganization. consequent upon political developments in 
that area. IVith its headquarters in Cyprus, it exercised command 
over two operational groups, one responsible for the "air control" 
areas in Africa and the Persian gulf, the other forming the axis 
of reinforcement in the middle east in case of major war, with 
air units in Iraq, Jordan, Cyprus and Libya. 

The royal auxiliary air force, which had been retained as a fighter 
force during the period 1945-56. was disbanded in 19 57 for reasons 
of economy. The royal air force regiment continued into peace- 
time, consisting of rifle and light antiaircraft squadrons. The 
women's royal air force became a regular arm of the service on 
Feb. I,  1949, by virtue of the Army and Air Force (Women's Serv- 
ice) act. 1948. The royal observer corps was also perpetuated as a 
civilian volunteer force under the operational control of fighter 
command, with an establishment throughout the country of 28,000 
part-time observers and a nucleus of permanent officers. I t s  
strength in 1956 was approximately 20.000. 

The air training corps for pre-entry training of boys 14-18 
years of age was placed on a peacetime basis, the whole being 
administered by home command. The corps, organized on a ter- 
ritorial basis, ui th  more than 700 squadrons throughout the coun- 
try, numbered 36.000 in 1956. Glider training was added to the 
activities of the A.T.C. and, in 19j6, the corps operated 21 gliding 
schools. 

Organization and Training.-In the peacetime organization of 
the service, there are five main branches : genera! duties (flying), 
technical, secretarial, equipment and R.A F. regiment, with other 
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ancillary branches such as airfield construction, education, marine, 
medical and chaplains. The normal method of appointment to 
commissions is through the ranks, but cadets of the R.A.F. col- 
lege and university graduates are commissioned direct and a cer- 
tain number of short-service commissions are also available. 
Kational servicemen are eligible to present themselves for training 
as pilots or navigators and are granted national service commis- 
sions. They may, if they wish, extend their compulsory service 
to a total of six years. For other air-crew categories, national 
servicemen are eligible only if they engage for nine years' regular 
service. In the ground trades, national servicemen may transfer 
to a regular engagement of 3 to 1 2  years. 

Selection for air crew is made at  the air-crew combined selection 
centre, Hornchurch. Essex, and preliminary training is carried out 
a t  an initial training school, after which the candidate receives his 
practical air training at a flying school in the United Kingdom or 
Canada, proceeding thence to an operational conversion unit, be- 
fore being posted to a squadron. Specialist flying training is 
given at  the central flying school (for instructors) and the R.A.F. 
flying college. 

The needs of the service for long-service, highly skilled mechan- 
ics and other noncommissioned tradesmen of various kinds are 
largely supplied by means of five schools of technical training, of 
which the oldest-established is Halton, near Aylesbury, Bucking- 
hamshire. There, boys are received between the ages of 154 and 
17, undergo 18 months to 3 years' training and then pass into 
the service, where they engage to serve for no fewer than IZ 

years and may continue their service to qualify for a pension. 
Equipment.-Though in the air World War I1 was fought 

almost entirely with aircraft powered by piston engines, the last 
year of hostilities witnessed the advent of the newly evolved jet 
engine. From 1945 onward great progress was made with jets, 
and the greatly improved speeds and climbing powers of jet air- 
craft pointed immediately to their value as fighters. Thus it was 
in this field that re-equipment first took place. By 1956 standard 
fighter equipment consisted of Meteors and Vampires, Venoms, 
Sabres and Hunters, and the Gloster Javelin (engined by two 
Armstrong Siddeley Sapphires) was beginning to come into service 
as an all-weather fighter. The English Electric twin jet (Rolls- 
Royce Avons) Canberra had shown itself the most versatile air- 
craft to be produced since the Mosquito, being in first-line service 
in medium bomber, photographic reconnaissance, long-range night 
intruder and high-altitude bomber versions. The bomber force 
was being built up as a "deterrent," designed to strike quickly at 
distant targets and to move rapidly from base to base with the 
assistance of transport command. The so-called "V" bombers 
were to form the backbone of the force, with Vickers Valiants 
(four Avons), Avro Vulcans (four Bristol Olympus) and Handley 
Page Victors (four Sapphires). By the temporary conversion of 
some of the bombers into tanker aircraft, a considerable portion 
of the bomber force could be refuelled in flight to give exceedingly 
long range. Plans had been made to station strategic bomber 
squadrons overseas in order to give better dispersion against atomic 
attacks and to bring a greater selection of targets within range. 

A number of interesting prototypes were under test during 1956 
and level speeds exceeding that of sound were clearly indicated 
for the next generation of fighters. Much progress had been made 
in the design of guided missiles and bomber development was pre- 
dominantly directed toward the carriage of atomic weapons. 

B I B L I O G ~ ~ P H Y . - - ~ ~ ~  Walter Raleigh and H. A. Jones, The Of ic id  
History of the W a r  i n  the Air, 6 vol. (London, 1922-37) ; A. 0. Pollard, 
T h e  Royal  Air Force (London, Toronto, 1934) ; E. C. Shepherd, The  
Air Force of To-day (Glasgow, Toronto, 1939) ; C. G. Grey, A History 
of the Air Ministry (London, New York, 1940) ; A. H. Narracott, H o w  
the R.A.F. W o r k s  (London, Toronto, 1941) ; Lord Tedder, Air Power 
in W a r  (London, Toronto, 1948); D. Richards and H. St. G. Saunders, 
Royal  Air Force, 1939-45, 3 vol. (H.M.S.O., London, 1953-54) ; Jane's 
All the World's Aircraft (annual). (D. CR.) 

NATIONAL FINANCE 

Or ig ins  of t h e  Modern System.-During the middle ages 
there was no distinction between the revenue of the government 
and the personal income of the sovereign. The king was expected 
to  live and govern on the income from the royal demesne, the 

yield of import duties, which were either hereditary or granted by 
parliament for his life, and the fees derived from the administra- 
tion of justice and the exercise of feudal rights. Other taxes, such 
as the Fifteenth and Tenth, were granted by parliament in emer- 
gencies. The rise in prices during the 16th and 17th centuries 
made the traditional sources of revenue quite inadequate, and this 
was one of the main causes of the constitutional struggles between 
the Stuarts and their parliaments. 

Out of these struggles arose some of the main features of the 
modern system of national finance. I t  was finally established that 
the crown could not levy taxes without the authority of parliament. 
In the words of the Bill of Rights (1689), "the levying of money 
for or to the use of the Crown by pretence of prerogative without 
grant from Parliament for longer time or in other manner than 
the same is or shall be granted, is illegal." I t  was also established 
by convention that the house of lords could not amend, though it  
might reject, a money bill. 

The revolution of 1688 also marked the beginning of a distinc- 
tion between the royal income and the revenue of the government. 
An act of 1698 granted to William 111, "for the service of his 
household, and family and for other necessary expenses and occa- 
sions," taxes designed to produce L700,ooo a year, with the im- 
portant proviso that, if the yield proved greater than was expected, 
no more than the 57oo.000 should be spent without the authority 
of parliament. From this there grew the distinction between the 
civil list and the supply services. The former included salaries and 
pensions of judges and other high officials, and it was not until 
the accession of George IV (1820) that these were separated from 
the purely personal income (or privy purse) of the sovereign. 
Expenditure on services not covered by the civil list came to be 
voted annually by parliament, with the important consequence that 
it  became necessary for parliament to meet every year. 

Linked with the annual voting of supplies was the practice of 
"appropriating" expenditure to particular purposes. This was one 
of the issues raised in the impeachment of the earl of Danby 
(166j), and after 1688 it became regular practice. Supply votes 
and appropriation regulate the making of expenditure, not the 
raising of revenue, and so parliament came to have a double con- 
trol over the national finances. 

F inance  D u r i n g  t h e  1 8 t h  Century.-The chief sources of 
revenue during the 18th century were a land tax, a tax on houses 
and a great variety of customs and excise duties. These revenues 
were not nearly enough to pay for the costly wars of the period 
and so there grew up a permanent national debt. The king had 
often borrowed in the past, but only for limited periods. The 
origin of the permanent debt is usually dated from the raising of 
£~,ooo,ooo by the sale of life annuities in 1692. In  1694 a group 
of London merchants lent £1,2oo,ooo to the state in return for a 
charter of incorporation as the Bank of England. The bank made 
further loans to the government, assumed the responsibility for 
the issue of exchequer bills and other loans, and also came to act 
as banker to the government. At the accession of Queen Anne 
the debt stood at  £16,000,000. In 1715 it was £54,ooo,ooo; in 
1763, ~138,000,000; and at  the close of the American Revolution 
(1781), 6249,000,ooo. A considerable part of the debt (Lord 
North estimated it a t  £ ~ ~ , U O O , O O O  in 1776) was held by Dutch in- 
vestors. Several attempts were made to reduce the debt. The am- 
bitious plan of the South Sea company failed with the bursting 
of the South Sea Bubble (1720). Sir Robert Walpole established 
a sinking fund of £~,ooo,ooo a year, but it was often raided both 
by himself and his successors. In  1786 William Pitt the younger 
provided that E~,ooo,ooo a year was to be paid to commissioners 
for the reduction of the national debt. They were to buy govern- 
ment stock (bonds), which was not to be cancelled but to be 
held by them, and the interest was to be used to make further 
purchases. However, the plan had been in operation only seven 
years when it was overwhelmed by the immense new borrowings 
caused by the wars of 1793-181 j. 

The 18th century brought several important changes in finan- 
cial administration. After 1714, the office of lord treasurer dis- 
appeared and was replaced by a body of lords commissioners. 
From Walpole's time the first lord of the treasury was the prime 
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minister. The chief responsibility for finance fell to the chancel- 
lor of the exchequer. These t

w

o offices were combined, but in 
later times the amount of work falling upon both made it neces- 
sary to keep them separate. The junior lords of the treasury hold 
minor political appointments unconnected with finance. 

Wdlpole simplified the customs duties and introduced bonded 
warehouses for tea and coffee, but was prevented from extending 
the system to other goods by the defeat of his excise bill in 1733. 
In  I 7 j2 Henry Pelham converted a large block of different loans 
into a single issue, which came to be called the consolidated bank 
annuities, the first "consols." Among many reforms of the 
younger Pitt was a similar act of consolidation on the revenue side. 
Taxes which had previously been paid into a number of separate 
accounts earmarked for special purposes were, from I 787, all paid 
into a single consolidated fund. out of which practically the whole 
of government expenditure was paid. Another of Pitt's reforms 
was the appointment, in 1785, of a body of five commissioners to 
audit the public accounts. 

T h e  Wars of 1793-1815.-The French wars of I 793-181 j were 
far more costly than any which had preceded them. Annual gov- 
ernment expenditure rose from less than £2o.ooo,ooo in the early 
1790s to more than £~oo,ooo,ooo in 1813-14. The latter sum 
probably represented between a quarter and a third of the whole 
national income. In the first few years of war there was little in- 
crease in taxation, but after the financial crisis of 1797 greater ef- 
forts were made and the revenue rose steadily until, in 1814-1 j, it 
provided nearly 583,000,ooo out of an expenditure of slightly less 
than E~oo,ooo,ooo. A landmark in wartime taxation was Pitt's in- 
troduction of income tax in I 799. At first the main responsibility 
for the collection of the tax lay with the general commissioners, 
recruited from the landed gentry. Gradually, however, a more 
centralized administration was built up under the commissioners 
for affairs of the taxes, with the surveyors of the house tax as 
their agents in the provinces. Another important development 
was the introduction, in 1803, of taxation at  the source wherever 
possible. With these improvements in administration the yield of 
the income tax rose gradually to more than f 15,000,ooo a year, but 
very heavy indirect taxation ?+as also necessary. 

The failure to grapple with the financial problem in the early 
years had evil results which persisted until the end of the war. 
The government borrowed large sums from the Bank of England 
and the reserve of that institution was reduced to a very low level. 
In 1r97 a rumour of a French invasion caused a run on the bank 
and it was obliged to suspend the payment of its notes in gold. 
This suspension was confirmed by parliament and remained in 
force until 1821. Freed from the obligation to pay its notes in 
Iegal tender money, the bank pursued the passive policy of dis- 
counting all good bills offered to it  a t  the rate of 5 % .  This rate, 
though it was the maximum allowed by the usury laws, was far 
too low to check inflation. By 1814 general prices had risen to 
about twice their prewar level, while grain prices rose even more 
sharply as a result of a series of bad harvests. The wartime in- 
flation was accompanied by controversies over monetary policy 
which had great importance for the development of banking. A 
significant result in the field of national finance was the passage, in 
1819, of an act forbidding the bank to lend to the government for 
more than three months without the authority of parliament. 

During the war the government was obliged to borrow on very 
unfavourable terms. Some 4% and j% loans viere issued, but 
the greater part of the borrowing was by means of 3% stock is- 
sued at a price of about £60 per £100 nominal value. From the 
point of view of annual cost to the government in the immediate 
future, a 35% stock issued at  60 and a 57; stock issued at par come 
to the same thing; both cost £5 per £100 borrowed. The 5 %  
stock, however, offers far better opportunities for conversion when. 
as usually happens after the end of a war, interest rates come 
down. 

Another anomaly was the maintainance of William Pitt's sink- 
ing fund, augmented by £4oo,ooo a year plus I % of all new loans. 
Genuine debt redemption can, of course, come only from a budget 
surplus. The process of raising new loans to buy back old ones 
was not only pointless but actually harmful, for the state usually 

paid rather more on its new borrowing than it saved on the loans 
purchased by the fund. 

The net result of these operations was that, by 1816, the nominal 
value of the debt had risen to £846,000.000, involving an annual 
charge of £3z,ooo.ooo. In relation to the national income the 
amount of the debt was as great, and the annual charge consider- 
ably greater, than that left by World War 11. 

F i n a n c e  D u r i n g  t h e  1 9 t h  Century.-The first few years 
after the end of the war were a period of great financial strain. A 
sharp fall in prices raised the real value of the debt charge and 
reduced the yield of taxes, and the difficulty of balancing the 
budget was increased when parliament insisted on abolishing the 
unpopular income tax in 1816. Gradually, however, the rapidly 
increasing wealth of the community made itself felt and the 
budgetary problem became less important. The gro

w
th of revenue 

and expenditure from 1820 onward is shown in Table 111. 

TABLE 111.-U.K. Excheqz~er Receipts and Issues, 1820-1913 
(Decennid Averages) 

Expenditure as 1 Financial years 1 Receipts 1 Issues / e r c e a e  of I I national income ' 

69,600,000 
76,900,000 
88,100,000 

1891-I~OO*. . . 99,753,000 
1901-10* . . . 

*The expenditure figures for 1851-60 include the cost of the Crimean War; those of 
1891-1900 and 1901-10 include the cost of the South African Urar. 

The fourth column of Table I11 has not been completed for the 
period before 1840 because of the difficulty of making accurate 
estimates of the national income, and even the later figures must 
be regarded only as rough approximations. I t  will be seen, how- 
ever, that, although expenditure was growing steadily from 1840 
onward, the national income was growing as fast, or even faster, 
during most of the time. 

Not only the amount but also the type of expenditure changed 
considerably during the century. In 1820 national debt charges 
took £~Z,OOO,OOO out of a budget of £58,ooo.ooo. The army 
and navy took more than £16,000,000, so that less than E~o,ooo,- 
ooo was left for all other services. The national debt charge was 
gradually reduced by conversions and repayments so that,  in the 
financial year 1913-14, it amounted to only Ez4.8oo.000 out of a 
budget of £197,5oo,ooo. The cost of defense had grown, particu- 
larly as a result of the naval building program, and amounted to 
E77,2oo,ooo. The state was also beginning to incur substantial 
expenditure on the social services. Elementary education had 
been made compulsory in 1880 and free in 1891. The cost was 
divided between the central government and local authorities, and 
the share of the exchequer in 1913-14 amounted to £I ~,~OO.OOO. 
Other new developments included old-age pensions (1go8), em- 
ployment exchanges (1909) and the beginnings of health and un- 
employment insurance (1911). These services cost £14,6oo,ooo 
in 1913-14. 

Free  T r a d e  a n d  Income Tax.-Sources of revenue also under- 
went a great change. The immediate aftermath of the Sapoleonic 
wars brought the passage of the Corn law of 181 j. placing a pro- 
hibitive duty on imports when the home price of wheat was less 
than 80s. a quarter (6js. for colonial grain), and the repeal of 
the income tax in 1816. Horn ever, disciples of Adam Smith were 
already creating a strong public sentiment in favour of free trade, 
which was expressed in a notable petition, drawn up by Thomas 
Tooke, on behalf of an influential group of London merchants, in 
1820. Only minor changes were made during the next 20 years, 
but in 1840 a parliamentary committee on import duties reported 
in favour of drastic changes in the tariff. The first thorough over- 
haul was undertaken in 1842 by the ministry of Sir Robert Peel; 
LLTilliam Ewart Gladstone was vice-president of the board of trade 
and played a leading part in drafting the legislation. Further re- 
ductions in duties were made in 1845, and the Corn laws were re- 
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pealed in 1846. The free trade movement was continued and vir- 
tually completed in two further budgets, of 1853 and 1860, for 
both of which Gladstone was chancellor. The budget of 1860 was 
associated with the Cobden-Chevalier treaty with France, which 
gained some valuable reductions in the French tariff. After 1860 
there were only 48 articles subject to import duties, out of many 
hundreds that had previously been taxed. Even these were mostly 
for revenue rather than protection, as they fell on things that could 
not be produced a t  home, and some of them were repealed later. 
Thus, from 1860 to 1931 Great Britain was virtually a free trade 
nation. 

T o  compensate for the loss of revenue caused by the 1842 tariff 
reform, Peel reintroduced the income tax. The tax was intended 
to be only temporary, but it was never removed again, though it 
was reduced to only zd. in EI in 1874. The growth of expenditure 
after 1890 raised new budgetary problems and there was also 
developing a new climate of opinion about the social function of 
taxation. The incidence of taxat@ became a subject of keen dis- 
cussion, and it  was generally agreed that taxation should be 
progressive ( i .e . ,  i t  should take more from larger incomes than 
from smaller ones). 

This attitude was reflected in several changes. In  1894 Sir 
William Harcourt repealed a number of old duties on property 
passing at  death and replaced them with the simpler and more 
productive estate duty and succession duty. The latter was paid 
by the person receiving a legacy and was graduated according to 
the degree of kinship. The estate duty was levied on the whole 
estate and varied (according to its value) from 1% to 8%. 

The standard rate of income tax was raised and the tax was 
brought more into conformity with the new ideas of equity by the 
taxation of earned incomes a t  lower rates (1907) and by the 
granting of rebates to persons of small income and for dependents. 
I n  the budget of 1909 David Lloyd George introduced the super- 
tax, on incomes of more than E5,ooo a yeaj, and the land taxes, an 
attempt to tax increases in land rents resulting from economic de- 
velopment. The house of lords,. precluded by convention from 
amending a money bill, rejected this budget. The government dis- 
solved parliament and was returned to power after a general elec- 
tion. The lords then passed the budget, but the government pre- 
vented any repetition of the constitutional deadlock by passing the 
Parliament act of 1911, limiting to one month the lords' right of 
veto over a money bill. Incidentally, the land taxes, which had 
been the chief cause of the storm, never worked satisfactorily, and 
were eventually repealed in 1920. 

T h e  N a t i o n a l  Debt.-During the 19th century the capital 
value of the debt was reduced by repayments and the interest upon 
it  by conversions. After several modifications, Pitt's sinking fund 
was abolished in 1829. In  its place was put the simple rule that 
the surplus accruing in any year should be applied to debt redemp- 
tion, and the sums thus made available came to be known as the 
"old sinking fund." By 1853 the debt had been reduced to £769,- 
ooo,ooo, but the Crimean War raised it  by E39,ooo,ooo. In 1875 
Sir Stafford Northcote introduced the "new sinking fund." A sum 
of £z8,ooo,ooo (later reduced to E24,5oo,ooo) was set aside an- 
nually for the service of the debt. This was more than sufficient 
to meet interest payments, and the balance was applied, together 
with the old sinking fund, to debt redemption. By these means 
more than £~oo,ooo,ooo was repaid. The South African War 
(1899-1902) brought £15g,ooo,ooo of new borrowing but, even 
so, the debt had been reduced to slightly less than £65o,ooo,ooo by 
1914. 

The interest charge was reduced by conversions in 1822, 1824 
and 1829. A much larger operation was carried out by Henry 
Goulburn in 1844, when about 5250,000,ooo of 34% stock was 
converted into a new issue bearing 34% for ten years and then 3%. 
I n  1888 G. J. Goschen was able to convert the three per cents into 
a stock yielding z+% until 1903 and 24% thereafter. These were 
the 2 4 %  consols which formed by far the greater part of the debt 
in 1914. 

Another change of great future significance was the issue of the 
first treasury bills in 1878. Issued on the advice of Walter Bage- 
hot, the bills were usually for three months and were modelled 

on the ordinary commercial bill of exchange, so as to  enable the 
government to take advantage of the facilities of the London dis- 
count market. The size of treasury bill issues was small until 
1914, but it increased greatly during World War I. 

The economic importance of the debt was further diminished 
by the rapid growth of the national income and property. In  1914 
the debt was a little over 5% of the estimated value of private 
property, but nearly half of i t  was in the hands of official bodies 
and public institutions. The annual interest charge was barely 
I OJ, of the national income. 

FINANCE IN WORLD WAR I 

World War I raised government expenditure from less than 
£200,000,000 to a peak, in 1917-18, of nearly f z,~oo,ooo,ooo. 

The figures shown in Table IV include loans to allies and vari- 
ous other items which do not represent actual expenditure in Great 
Britain. So far as it can be calculated. government expenditure on 
British goods and services was somewhat more than £g,ooo,ooo,- 
ooo, and at  its peak in 1917-18 it formed nearly half the national 
income. These figures must not, of course, be taken to indicate 
the cost of the war. They include normal government expenditure 
which would have taken place had there been no war, and it is 
impossible to allow exactly for this or for some other corrections 
that would have to be made. In fact, there is little point in try- 
ing to make exact calculations of the cost of World War I, for 
prices were changing rapidly and consequently money figures can- 
not have an exact meaning. 

In their search for revenue, wartime chancellors relied very 
largely on heavy increases in the prewar taxes. Income tax was 
raised to 2s. 6d. in £ I  in the autumn of 1914, 3s. 6d. in 191 5, 5s. 
in 1916 and 6s. in 1918. The rate of supertax was also raised 
until, in 1918, the highest incomes paid 4s. 6d in £I  over and above 
the standard rate of income tax. There were also heavy increases 
in the duties on alcohol, tobacco, tea and sugar. In  the budget of 
Sept. 1915, Reginald McKenna made a minor break with the prin- 
ciple of free trade by introducing import duties on motorcars and 
motorcycles, clocks, watches and musical instruments. The most 
important new tax, however, was the excess-profits tax introduced 
in 1915. A standard rate of profit was fixed and all profits in ex- 
cess of the standard were taxed. The rate,of tax was originally 
40%, but it was raised to 60% in 1916 and to 80% in 1917. The 
rise in prices created very large excess profits, and the tax, though 
it contained many anomalies, succeeded in bringing a large part 
of these profits into the treasury. 

TABLE 1V.-National Expenditure and Revenue, 1914-15 to 1919-20 
(In millions of pounds) 

TABLE V.-Yield of the Princi$al Taxes in 191.j-14 and 1918-19 

I Source of revenue / 1913-14 1 1918-19 1 

ending 
March 31 

Expenditure 
Revenue . 
Deficit . . 

Income tax and supertax . . : I 847,zoo,ooo - ~z~1,2oo,ooo Excess-profits tax . . . . zS~,ooo,ooo 
Alcohol . . . . . . . 38,800,000 50,400,000 

1916 

1,559.2 
336.8 

1,222.4 

1915 
-- 

560.5 
226.7 
333.8 

Tobacco. . . . . . 46,200,000 1 I 1 16,100.ooo 1 / T e a .  . . . . . . . 

In spite of these efforts there was a very large budget deficit 
in each of the years 1914-15 to 1919-20, and in 191 7-18 less than 
26% of expenditure was covered by taxes. On the whole the 
proportion of expenditure financed out of revenue was consider- 
ably lower than in World War I1 and even in the Napoleonic wars. 

At first the government tried to meet its needs by a series of 
long-term loans, tiding over the intervals between issues with 
treasury bills and ways and means advances from the Bank of 
England. Three great war loans were issued as follows: 

Nov. 1914: a 3% loan (1925-28) at  9 j. The issue was limited to  
fg~o,ooo,ooo and was fully subscribed. 

June 1915: a 44% loan (1925-45) a t  par. The issue was unlimited 

Total 

11,259.1 
4,072.7 

19x7 

2.1g8.1 
573.4 

1,624.7 

1920 

1,665.8 
1,339.6 

1918 

2,696.2 
707.2 

1919 
----- 

2,579.3 
889.0 

326.2 17,186.4 
~ - 

1,989.0 1,690.3 
- - 
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in amount and yielded f587,ooo,ooo in cash and £313,ooo,ooo in con- 
versions. 

Jan. 1917: a 5% loan. (1925-47) at 95 and a 4% tax-free loan 
(1929-42) at par. The Issue raised f998,ooo,ooo in cash (including 
treasury bills surrendered) and £1,13o,ow,ooo in conversions. All ex- 
cept t~n,ow,ooo was in the 5% loan. 
An objectionable feature of the borrowing was the right given to 
subscribers to the first two loans to convert into subsequent issues. 
and this explains the very large volume of conversions in the third 
loan. This form of borrowing was becoming very expensive 
and there were many technical difficulties in transferring such 
huge sums to the government in a short time. Hence, in 1917, 
there was a change of policy and no more large long-term issues 
were made until after the end of the war. Instead, money was 
raised by the sale of medium-term exchequer bonds and national 
war bonds, supplemented by treasury bills and ways and means 
advances. In  April 191 j treasury bills were offered "on tap"; i .e. ,  
the market could obtain them at  a fixed rate at any time and in any 
quantity, instead of tendering for the fixed amounts previously 
offered from time to time by the treasury. Later in the war the 
same system was applied, with great advantage, to the medium- 
term issues. 

The large ways and means advances from the Bank of England 
were associated with what is generally known as the "special de- 
posits" scheme. Normally the Bank of England allows no interest 
on money deposited with it, but from 1916 onward it accepted 
special deposits which it relent to the government and on which 
it  paid interest. One of the main objects of the scheme was to 
encourage foreigners to hold money in Britain, and from Nov. 1917 
special rates were paid on foreign balances and a considerable 
reduction was effected in the rates for treasury bills and other 
short-term domestic loans. Another interesting feature of war- 
time borrowing was the effort made to encourage small savings. 
These could, of course, be lent to the government through the 
post office and trustee savings banks, and the second war loan was 
offered in small amounts through the post office- as well as in the 
normal manner through the Bank of England. In Feb. 1916 there 
was made the first issue of savings certificates. The subscriber 
paid 15s. 6d. for a certificate entitling him to £I  after five years, 
but he could claim repayment at  any time by the sacrifice of a 
small part of the accrued interest. 

On March 31, 1919, the internal national debt stood at no less 
than £6,142,000,000. This scale of borrowing was far greater than 
the normal savings of the public could provide and was bound to 
lead to inflation. Moreover, there was no chance of the banking 
system's exercising any curb on the inflationary forces. The 
outbreak of war caused a crisis in the City, and one of the relief 
measures was the issue of government currency notes. These 
notes were formally convertible into gold, but few of the public 
knew this and, in fact, gold practically disappeared from circula- 
tion during the war. The notes were issued through the Bank of 
England and, until 1919, there was no limit to their amount. A 
commercial bank which required notes would draw them out and 
pay for them by a draft on its account with the bank. This sum 
would then be credited to the currency notes account, invested in 
government securities, spent hy the government, and so would 
eventually come back to a commercial bank and be paid back into 
the Bank of England. Thus the banks, collectively, could always 
add to their holding of currency notes without causing any perma- 
nent decline in their other assets. So long as this was so, there 
was no possibility of inflation being checked by a shortage of legal 
tender money and a consequent curtailment of bank lending. 

Prices rose sharply during the first two and a half years of the 
war. During 191 7 and 1918 a comprehensive system of govern- 
ment controls was built up and this checked the price rise, but 
only at the cost of building up reserves of unused purchasing power 
which caused a further price rise in 1919-20 after most of the 
controls had been removed. Even so, by the end of World War I 
prices had doubled as compared with 1913, the volume of bank 
deposits had nearly doubled and the volume of legal tender money 
in circulation had more than doubled. 

Pegging t h e  Exchange.-Another problem of war finance was 
that of providing for purchases abroad, both British and Allied. 

Large loans were made to dominion and Allied governments to  
help finance their purchases in Great Britain and in neutral toun-  
tries. The principaI borrowers were Russia, France and Italy. 
Total lending up to March 31, 1919, was £ 1,741,ooo,ooo, of which 
£ I ,41 g,ooo,ooo went to these three countries. 

Thus Great Britain had to provide foreign exchange to cover 
both its own purchases and many of those of its allies in neutral 
countries. Imports were strictly controlled but, even so, drastic 
measures were necessary. From the autumn of 1915 the U.S. dol- 
lar exchange was pegged at  a rate of $4.74 to f I (as compared with 
a prewar par of $4.8 5).  In  order to maintain this rate, the govern- 
ment had to be prepared to sell dollars whenever private supplies 
were insufficient to meet demand. To  obtain the necessary dol- 
lars, gold was shipped to the United States, more than £goo,ooo,- 
ooo of British-owned securities were sold in the United States, and 
a number of loans were floated on the U.S. market. The situation 
was eased by the entry of the United States into the war in April 
1917. British requirements in dollars were met by direct loans 
from the U.S. government, which also took over responsibility for 
Allied purchases in the United States. Smaller loans were also 
floated in other countries. Total foreign borrowing up to 
March 31, 1919, was £1,36j,ooo,ooo, of which £841,000,000 was a 
direct liability to the U.S. government. 

THE INTERWAR PERIOD 
The finance of the period between World Wars I and I1 was 

different in many respects from that of the years before 1914. 
Before World War I government expenditure had never reached 
£ 200,000,000 a year; the lowest figure of the interwar period was 
£778,000,000 in 1933-34. Prices remained well above their pre- 
war level, but even allowing for this there was a great increase in 
the scale of government expenditure. I n  1913 it amounted to 
about one-twelfth the national income; during most of the period 
from 1920 to 1939 it  was about one-fifth. The national debt had 
also become of much greater economic importance. I t s  nominal 
value had been raised to nearly ten times that of 1914, and it  has 
been estimated that in 1924 government securities in private hands 
amounted to about a quarter of the value of all private property, 
The debt was also held to a much greater extent than formerly by 
banks and other financial institutions in the City of London, and 
so government policy with regard to i t  had a profound effect upon 
the whole capital market. 

This policy was largely determined by the general monetary 
policy of the country, and this, in turn, was subject to two often- 
conflicting influences, the demands of the international situation 
and the needs of domestic industry and trade. The wartime infla- 
tion, the dislocation of trade caused by World War I and the loss 
of foreign investments all created difficulties in balancing interna- 
tional payments and tended to impair the exchange value of 
sterling. The traditional remedy for these ills was a policy of 
high interest rates and credit stringency. I t  was generally agreed, 
however, that such a policy was discouraging to domestic industry 
and, with unemployment rates ranging from 10% to more than 
2 0 %  of the insured labour force, this was a powerful argument 
against it. 

R e t u r n  t o  t h e  Gold  Standard.-During the war gold had 
practically disappeared from circulation and in 1919 its export was 
prohibited. I t  was generally agreed, however, that national policy 
should be directed toward a return to the gold standard, with 
sterllng at its prewar value, as soon as possible. The abandon- 
ment of many wartime controls in the spring of 1919 was followed 
by a very sharp rise in prices. The Economist index (1913 = 1-00) 
rose from 212 in March 1919 to 314 in March 1920. The bank 
rate was raised to 6% in Nov. 1919 and to 7% in April 1920, and 
it  was maintained a t  this penal level for more than a year. I n  Dec. 
1919 a treasury minute fixed a maximum issue of currency notes 
for 1920 and provided for a gradual reduction of the note issue by 
declaring that the actual maximum of any one year should be the 
legal maximum for the next year. 

These measures broke the postwar boom, but only a t  the cost of 
creating very heavy unemployment. However, during the years 
1923-24 there was a gradual improvement both in domestic trade 
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and in the exchange value of sterling, and, in the budget speech of 
April 1925, Winston Churchill announced the return to a gold 
standard. Gold coins were not to be issued again, but the export 
of gold was permitted and the Bank of England was to buy and sell 
gold bullion at  the prewar price. Thus gold lyas made freely avail- 
able for international transactions. and this was sufficient to fix the 
exchange value of the pound at  its prewar level. Three years later 
(1928) the currency note issue was transferred to the bank. 

The Bank of England found it far from easy to maintain its gold 
reserve, and from 192; to the end of 1929 the bank rate varied 
from 4% to 6+%. I t  was reduced in the early stages of the de- 
pression of 1930-31. but the financial crisis of 1931 caused a rise 
to 67, and led to abandonment of the gold standard in Septem- 
ber. 

C h e a p  Money.-The end of the gold standard brought the be- 
ginning of a long period of "cheap money." The bank rate had 
fallen to zyo by June 1932 and it remained there, apart from a 
very short time at  the outbreak of World War I1 in 1939, until 
Nov. 1951. In  order to give some stability to the foreign exchange 
market. the exchange equalization account was set up in 1932. 
The account began operations with a capital in treasury bills. 
When it was desired to check an increase in the exchange value of 
sterling, the account would acquire sterling by disposing of its 
treasury bills and would then sell this sterling in the foreign ex- 
change market for gold or foreign currencies. When once a re- 
serve had been built up, the account was in a position to reverse 
the process and could check an undesired fall in the value of 
sterling by selling gold and foreign currencies. The proceeds of 
such sales would again be invested in treasury bills. Bills were 
issued to the account and to other government departments "on 
tap," though the tender system had been resumed for other buyers. 
The account thus made possible large international gold move- 
ments without any effect on the reserve of the Bank of England. 
I t  insulated the banking system from the effects of fluctuations 
in that reserve, which would have been felt under a gold standard, 
but its operations created an important new influence, particularly 
in the market for government securities. 

M a n a g e m e n t  of t h e  Debt.-The big problems of debt man- 
agement were the payment of the medium-term issues as they ma- 
tured and the reduction of the floating debt (the very short-term 
debt consisting of treasury bills and ways and means advances). 
A victory loan was offered in June 1919, consisting of a 4% fund- 
ing loan (1960-90) at  80, and 4% victory bonds, repayable at par 
by annual drawings, a t  85. The issue raised £574,ooo,ooo in cash 
and £~gz,ooo,ooo in conversions, which was generally regarded as 
disappointing. The very high interest rates of 1920 made con- 
version operations impossible, but in 1921 a new 3%y0 conversion 
loan (redeemable after 1960) was offered to holders of national 
war bonds on terms corresponding to a price of 62. The first offer 
was unsuccessful, but in later years a substantial amount of this 
loan was issued on terms much less unfavourable to the govern- 
ment. In  July 1921 a new medium-term treasury bond was ~ssued 
and this again was followed by further issues of the same kind. 
Holders of national war bonds also had the option to convert into 
5% war loan (on the terms of the 1917 issue) and during 1923-24 
a considerable amount was so converted. Other substantial issues 
were a 4$% conversion loan (1940-44) in 1924; 4% consols in 
1927; and a 5% conversion loan (after 1944) in 1929. 

The impact of the cheap money policy was seen at  once in the 
conversion of the 5% war loan into a 3Ay0 loan in 1932. Out of 
more than £z,ooo,ooo,ooo only £163,000,000 had to be paid in 
cash. The money for this and some minor operations was raised 
by the issue of a 3% conversion loan (1948-53) and by two new 
treasury bond issues, a 3% bond (1933-42) and a 2% bond (19~5- 
38). The downward trend in rates continued, and during 193 5-36 
a funding loan (1956-61) at  4% and a new series of treasury 
bonds (1939-41) at  only 1% were issued. At the end of the inter- 
war period, rearmament led to fresh borrowing, including the issue 
of 2;% national defense bonds (1944-48) in the financial year 
1937-38 and a 3% national defense loan in the following year. 

These operations reduced the annual charge on the national 
debt from nearly L350,ooo,ooo in 1920 to Fz~z,ooo,ooo in 1934. 

On the other hand, there was little net repayment of debt. The 
budget of 1923 provided a new sinking fund to replace that of 
187 j, and to incorporate payments due on the U.S. loan and various 
special sinking funds created in connection with some of the war- 
time loans. A budget surplus was still to be applied to debt re- 
demption, but for the period as a whole the net surplus was very 
small. The nominal value of the debt, influenced by conversions 
as well as by repayments, was £7,247,ooo.ooo on March 31, 1939. 

The general tendency of these operations was to increase the 
amount of long-term and medium-term debt and to reduce the 
amount of short-term debt, and this tendency was accentuated by 
the fact that the exchange account and other official institutions 
were large holders of treasury bills. The result was an important 
change in the pattern of interest rates. Short-term rates always 
fluctuate more than long-term rates, but until 1921 there had been a 
close correspondence between the yield of long- and short-term 
loans averaged over a period of several years. About 192 I, how- 
ever, a gap appeared, and it was widened considerably by the cheap 
money policy. Short-term rates fell much more than those on 
longer-term loans, and in the years 1932-38 the average yield of 
consols was 3.3% and the average rate of discount on treasury bills 
was only 0.8%. The main item in the external debt was the loan, 
nominally payable on demand, from the U.S. government. By 1923 
this amounted, together with accrued interest, to nearly $4,000,- 
ooo,ooo. To set against it, Great Britain had nearly double this 
amount in loans to allies and in its share in German reparations. 
In 1923 an agreement was made for the repayment of the U.S. 
loan, with interest, over a period of 62 years by annual instal- 
ments of $161,000,000 for the first ten years and $184,000,000 
thereafter. The international economic crisis led to a one-year 
moratorium (the Hoover moratorium) in June 1931. Germany 
did not resume reparations payments and Great Britain, unable to 
collect payment from its debtors, made token payments on the 
U.S. loan until Dec. 1933 and then ceased. 

Revenue and Expendi tu re ,  1920-39.-Government expendi- 
ture was maintained far above its prewar figures partly by theheavy 
debt charge and partly by the growth of expenditure on the social 
services. The unemployment insurance scheme was greatly ex- 
tended in 1920. The revenue of the insurance fund was derived 
from contributions by employers, employees and the state, but 
with the very heavy unemployment from 1921 onward the fund 
fell increasingly into debt. In 1926 a contributory scheme was 
started for widows', orphans' and old-age pensions, and in 1934 
the unemployment fund was put on a sound financial basis by the 
limitation of the period for which insurance benefit could be 
drawn. Those who had been unemployed so long that they had 
exhausted their benefit rights were transferred to a new body, the 
Unemployment Assistance board. This board (later simply the 
Assistance board) drew its revenue entirely from the state. The 
cost of education also increased, and these services accounted for 
15.5% of the budget in 1927-29 and for 24.9% in 1935-37 Com- 
parative figures of the main items for these years and for the years 
1947-48 to 1951-52 are shown in Table VI. 

TABLE V1.-Expenditure (Exchequer Issues) of the United Kingdom; 
Averages of Financial Years 

( In  millions of pounds; percentages in parentheses) 

Item 

- - -- 
Wotals may not add because of rounding. 

This heavy expenditure made it necessary to maintain many 
taxes at or even above their prewar level. The chief exceptions 
were the excess-profits tax (abolished in 1921) and the "breakfast 
table" duties on tea, coffee. cocoa and sugar, which were sub- 
stantially reduced. The standard rate of income tax never fell 
below 4s. in £I, though considerable relief was given to incomes 

Interest on debt . . . . 
Defense . . . . . . 
Education . 
Health labour andihsurkce'  
pendois (war) . . . . . 
Other expenditure . . . . 

Total* . . . . . . 

283.3 (34.2) 
114.6 (13.8) 

50.9 (6.1) 
78.2 (9.4) 
59.0 (7.1) 

242.7 (29.3) 
828.7 

212.9 (24.0) 
173.6 (19.6) 

59.2( 6.7) 
161.6 (18.2) 
44.9 (5.1) 

236.2 (26.6) 
887.0 

488.6 (13.6) 
847.1 (23.6) 
232.7 (6.5) 
710 o (19.8) 
93.6 (2 6) 

1,213.6 (33.8) 
7.<8:.6 
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a t  the bottom of the taxable 
range by a new system of allow- 
ances introduced as a result of 
the recommendations of a royal 
commission in 1920. Surtax was 
slightly reduced in the lower 
ranges, but increased in the 
higher ones, and estate duties 
were raised on several occasions. 

TABLE 1X.-Government Expenditure on Goods and Services 
(In millions of pounds) 

Government expenditure on goods and services . , . 1,286 
Less borrowing abroad and sale of foreign assets . , 250 
Less domestic disinvestment . . . . , . . 

Provided out of current production . . . . . , 1,&6 
Plus domestic investment . . . . . . . zoo *, 

Plus private consumption . . 1 Totalproduction . . . : : : : : 2:::: 
Duties on tobacco and alcohol were sharply increased in 1920 and, mated spending, public and private. for the year and the current 
in spite of slight reductions later, they remained above their \yar- value of the goods that would be available for purchase. By in- 
time level. curring a budget deficit, the government takes less from private 

The most important new taxes were the duty on hydrocarbon incomes than it spends; unless this difference is made up by normal 
oils. which became an important source of revenue with the grow- savings, total spending will exceed the current value of goods com- 
ing use of the gasoline engine, and the protective tariff. The Rlc- ing to  market and prices will tend to rise. 
Kenna duties were retained from the war and a few other protec- For government revenue and expenditure see Table VIII .  Not  

TABLE VI1.-Revenue (Exchequer Receipts) of the United Kingdom; 
Averages of Financial Years 

(In millions of pounds; percentages in parentheses) 
I 

1927-28 ' 1935-36 1947-48 
Item j to to 

1929--30 ' 1937-38 1951-52 

Customs . . . . . 
. . 

/ Other revenue . . . . . 1 202.2 (24.3) 170.3 (19.0) 619.8 (14.7) 
Total* . . . . . . 811.a / 806.7 / a.21z.o I 

YTotals may not add because of rounding. 

tive duties were introduced under the Safeguarding of Industries 
act, 1921. The main fabric of free trade remained, however, until 
1931 when, as a result of the economic crisis, a duty of 50% ad 
valorem was hurriedly imposed on imports of manufactured and 
semimanufactured goods. I t  was still regarded as politically un- 
desirable to tax most basic foods and raw materials, but the im- 
port of many of these was curtailed by quota restrictions. The 
new tariff was intended to be protective rather than revenue- 
producing, and at  first the yield was small. I t  increased with the 
revival of trade in the late 1930s and in 1938-39 it  amounted to 
about f g~,ooo,ooo. 

WORLD WAR I1 
The finance of World War I1 was greatly influenced by previous 

experience and by those developments in economic theory particu- 
larly associated with the name of J. hf. (later Lord) Keynes. 
Keynes asserted that the dominant influence on the rate of in- 
terest a a s  the supply of and the demand for money in relation to 
the supply of and the demand for various types of security. 
Hence, by varying the quantity of money, and by adjusting its 
borro~ving policy to meet changes in the demand for different 
types of security. the government could, within very wide limits, 
determine the rate of interest. 

The truth of this was demonstrated during the 1930s and. later, 
by the way in which the vast government loans of 1939-45 Mere 
floated at rates very little above those of 1932-38. 

Another development intimately associated with Lord Keynes 
was the use of national income statistics as an aid to budgeting. 
This led, in 1941, to the publication of the first White Paper, An 
Analysis of the Sources of War Finance and an Estimate of the 
National Income and Expenditure. The White Paper was con- 
tinued annual!y, dropping the first part of its title a t  the end of 
the war but otherwise expanding steadily in scope and detail. In  
his budget speech of 1941 Sir Kingsley Wood used these estimates 
to calculate the "inflationary gap"; i.e., the gap between the esti- 

all t h a t  expenditure was met out ;f current production. Some of 
it  had its counterpart in borrowing abroad, and sale of foreign 
assets or the postponement of repairs and replacements to domes- 
tic capital equipment. The orders of magnitude of these are shown 
in Table I X ,  compiled from the national income White Papers. 

The figures are for calendar years, not financial years, and gov- 
ernment expenditure includes that of local authorities, but takes 
account only of expenditure on goods and services and not of trans- 
fer payments. From these figures it  would appear that about 
45% of current production was used by the government. I t  must 
be remembered, however, that the value of private purchases was 
swollen by heavy indirect taxation. I f  this is allowed for, approxi- 
mately half of current resources was taken by public expenditure. 
Production was increased by the virtual disappearance of unem- 
ployment, by the conscription of married women and others not 
normally in the labour market, and by longer hours. Even so, a 
curtailment of personal consumption was necessary, and the 
real value of personal spending (after allowing for the rise in 
prices) was about 15% less from 1941 onward than it  had been 
in 1'938. 

The actual diversion of resources from private use to war pur- 
poses was made by direct government controls and, to that extent, 
finance was reduced to a subordinate role. The main problem of 
the chancellor was to see that the private sector of the economy 
was not left with so much income as to create an intolerable pres- 
sure on the controls. I t  was here that the concept, already men- 
tioned, of the inflationary gap assumed its importance. 

W a r t i m e  Taxation- Taxation was increased much more dras- 
tically and at  an earlier stage than in World War  I. A supple- 
mentary budget in Sept. 1939 raised the standard rate of income 
tax to  7s. in £ I and that of supertax to 9s. 6d. in f I ,  over and 
above the standard rate on the highest incomes. I t  also imposed a n  
excess-profits tax of 60% and raised the alcohol and tobacco duties. 

The standard rate of income tax was raised to  7s. 6d. in the 
first budget of 1940, 8s. 6d. in the second and 10s. in the budget 
of 1941. Together with the surtax of gs. 6d., this meant that the 
highest incomes were paying a marginal rate of 19s. 6d. in £1, 
and there was a virtual income ceiling a t  about £6,000 a year after 
tax had been deducted. Allowances were also reduced and this, 
together with the rise in earnings, meant that many weekly wage 
earners became liable to tax for the first time. I t  was possible to 
collect the tax efficiently by deducting it  from wages on the "pay 
as you earn" principle, adopted in 1940 and extended to salary 
earners as well as wage earners in 1944. 

Excess-profits tax was raised to 100% in 1940, and the taxes on 
beer and tobacco were raised in each of the years I940 to 1943. 
Entertainment duties were also increased sharply. The most im- 
portant new tax was a purchase tax on a wide variety of luxury 

TABLE VII1.-Reuenue and Expenditure During the Years ind.semiluxury goods. 1 t  was introduced in the second budget 0-f 

1939-40 to 1945-46 1940, a t  rates varying from 124% to 663% of the wholesale value 
(In millions of pounds) of the goods, and was later raised to 100% on some articles. The 

main fabric of wartimZ taxation had thus been completed by 1941 
year 1 4 0  

March 31 I- 
Expenditure. '1,408.2 
Revenue 1,134.7 

9 4 
- 
3,970.7 4,876.3 
1,495.3 2,174.6 

and, apart from some increases in indirect taxation, later budgets 
made few changes. On the other hand, the yield of all taxes rose 
steadily with the rise in prices and money income. 

9 
-- 

6,179.5 
3,354.7 

9 4 3  19.4 
-- 

5,739.9 5,909.3 
2,922.4 3,149.2 

01 a total increase in revenue of f z,4oo,ooo,ooo between the two Deficit . : 1 273.5 

9 4 6  
- 
5,601.1 
3,401.2 

22824.8 

Total 
- 
33,685.0 
1 7 , 6 ~ ~ . 1  

13475.4 2,701.7 22817.5 1 2,760.1 2.199.9 157052.9 
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years shown in Table X, more than £ 2,200,000,000 came from five 
main sources: income tax and surtax, excess-profits duty, alcohol, 
tobacco and purchase tax. 

I t  was generally agreed that one of the main risks of inflation 
lay in the so-called "vicious spiral" of rising prices leading to 
increases in wages which caused a further rise in prices, and so 
on. An extensive system of price control was adopted, and in 1940 
the government began the payment of subsidies to offset the rise 
in import prices of certain basic foodstuffs. I n  the budget of 
1941 the chancellor announced the continuation and extension of 
this policy in order to keep the cost-of-living index a t  not more 
than 25%-30% above the prewar level. In  return he appealed 
to  the trade-union movement for moderation in wage claims. The 
index was stabilized (though the prices of some things not repre- 
sented in the index rose considerably) and moderation in wage 
claims was secured, but the cost to the exchequer rose to more 
than f 270,000,ooo in 1945. Another novel feature of Sir Kingsley 
Wood's remarkable 1941 budget was the introduction of a system 
of forced saving advocated by Keynes. Income-tax payers whose 
payments had increased because of the reduction of allowances 
were to  have the increase recorded as a "postwar credit" in the post 
office savings bank. Members of the armed forces were to re- 
ceive a small part of their pay in a similar credit, and 20% of 
payments of excess-profits duty (less the appropriate income tax) 
were credited to the firms concerned for postwar reconstruction. 

W a r t i m e  Borrowing.-In spite of these heavy increases in 
taxation, borrowing on an unprecedented scale was necessary. The 
internal debt rose from f7,247,ooo,ooo on March 31, 1939, to 
£z3,372,ooo,ooo on March 31, 1946. Monetary policy was di- 
rected toward enabling the government to borrow on the cheapest 
possible terms. At the outbreak of war the gold reserve of the 
Bank of England was transferred to the exchange account and the 
fiduciary issue was raised to £~8o,ooo,ooo. Further increases fol- 
lowed whenever the reserve reached an inconveniently low level, 
and by July 1945 the issue had reached no less than f 1,3~o,ooo,ooo. 
Freed from anxiety about its own reserve, the bank proceeded to 
confer the same freedom on the rest of the banking system and 
the money market by buying all bills offered to it  through its of- 
ficial broker (usually known as the "special buyer"). Thus the 
banks were able to replenish their reserves a t  will, just as they had 
been in World War I ,  though the mechanism was different. 

The  treasury did not make the mistake, made in the previous 
war, of offering large blocks of long-term loans. There was an 
issue of £~oo,ooo,ooo of 3% war loan (1955-59) in March 1940, 
but the other important issues were all "on tap" and were care- 
fully adjusted to meet the needs of all types of investor. During 
the period from March 1939 to March 1946, treasury bills in- 
creased by f ~ , ~ ~ ~ , o o o , o o o  and ways and means advances by 
f477,ooo,ooo. A large part of this floating debt must have been 
held by the Bank of England (as cover for the note issue), the 
exchange account and other official bodie., 2nd by dominion and 
foreign governments with balances in London, but much of it was 
also in the hands of the banks and the money market. The treas- 
ury also accepted deposits from the banks for six months at I+% 

for which it gave treasury deposit receipts. The treasury made 
known the amount it wished to borrow in this way week by week, 
and the banks arranged to lend on a quota basis in proportion to 
their deposits. More than f1,5oo,ooo,ooo treasury deposit re- 

TABLE X.-Yield of the Major Sources o j  Revenue 
in 1938-39 and 1945-46 

ceipts were outstanding in March 1946. Medium-term loans in- 
cluded six issues of 2 4 %  national war bonds ranging in redemption 
date from 1945-47 for the first issue, made in 1941, to 1954-56 
for the sixth in 1945. The six issues together brought in £3.410,- 
ooo,ooo. A longer-term loan was provided by four issues of sav- 
ings bonds. The first three were at  3%, with redemption dates 
from 1955-65 to 1965-75. The fourth issue (1965-67) carried 
only 2 4 % ,  but this was not offered until May 1946. The three 
wartime issues produced more than f ~ ,~oo ,ooo ,ooo  and the fourth 
issue more than f~oo,ooo,ooo. 

Great efforts were made to stimulate small savings. Four issues 
of defense bonds, the first three at  3% and the fourth at  23%, 
were designed chiefly for the small personal investor and yielded 
more than F~,~oo,ooo,ooo. There was also an increase of more 
than £1,200,000,000 in the value of savings certificates and of 
£1,736,000,000 in the deposits of the post office and trustee savings 
banks. These sums represented a far greater contribution from the 
small saver than had been made in World War I .  

Oversea P a y m e n t s  and Lend-Lease.-The finance of pur- 
chases abroad was again a major problem, with the supply of U.S. 
dollars as its focal point. The exchange was pegged at  $4.03 to £I,  
and securities salable in the U.S. were again requisitioned. Re- 
serves were within sight of exhaustion when, in March 1941, the 
U.S. congress passed the legislation commonly known as the Lend- 
Lease act, which authorized the president to transfer supplies with- 
out immediate payment to countries whose defense was considered 
vital to the defense of the United States. Ultimate settlement was 
to take the form of any benefit, direct or indirect, to the United 
States which the president might consider satisfactory. With the 
entry of the United States into the war, the British government re- 
ciprocated by providing certain supplies to U.S. forces in Britain 
and elsewhere, and the same principle was also applied by both 
countries to their other allies. 

Even so, British expenditure in the United States amounted to 
more than f ~,~oo,ooo.ooo,  and heavy liabilities were also incurred 
in other foreign countries. Expenditure in India, Egypt and else- 
where was met out of funds provided by those countries in return 
for "sterling balances" (i.e., short-term credits) in London. From 
Sept. 1939 to June 1945, total British disinvestment abroad was 
officially estimated at  £4,198,000,000, made up as follows: sale 
and repayment of foreign investments, L1,118,ooo,ooo; increase 
in "sterling balances," £2,576,000,000; other foreign borrowing. 
f jog,ooo,ooo ; reduction in gold and dollar reserves, £I ja,ooo,ooo ; 
unallocated, F ~ ~ , o o o , o o o ;  total, £~,1~8,ooo,ooo.  

FINANCE AFTER WORLD WAR I1 

1 
Source of revenue 

Income tax and surtax . . . 
Estate duties 
Excess-profits duty ahd nitiodal de- 

fense contribution . . . . 
Alcohol. . . . . . . 
Tobacco . . . 
Other customs and excise . . . 
Purchase tax . . . , . 
Miscellaneous . . , , . 

Total , . . . . . 

The five years after the end of World War I1 were dominated by 
the high level of public expenditure, the need to control domestic 
inflation and to maintain a balance of external receipts and pay- 
ments, and the desire to continue the cheap money policy. In 
some ways these were conflicting aims. The attempt to reconcile 
them involved the continuation of many wartime controls, the 
drastic restriction of private investment and the reduction of 
private expenditure by means of large budget surpluses. The latter 
was, of course, an extension of the principles applied to wartime 
budgeting. Just as a budget deficit leads to an "inflationary gap" 
by taking less from private citizens than the government is spend- 
ing, so a budget surplus reduces inflationary tendencies in other 
parts of the economy by taking more from private persons than 
the government is spending. 

The great extension of social services involved a heavy increase 
in government spending. As early as 1942 the government pub- 
lished a report by Sir William (later Lord) Beveridge, The Social 
Insz~rance and Allied Services. The main recommendations of this 
report were embodied in the National Insurance act and the Na- 
tional Health Service act of 1946, and the National Assistance act, 
1947, though the provisions of these acts did not come into full 
operation until 1948. The scope of insurance, assistance and 
health services was considerably extended and a system of family 
allowances was introduced. The Education act of 1944 led to the 
raising of the school-leaving age to I 5. The cost to the exchequer 
of the social services in 1953-54 is shown in Table XI. Large 

1945-46 

gi% 
1,442.2 

119.6 

465.7 
385.3 
416.3 
190.9 
118.3 
273.0 

3,411.3 

1938-39 

Percentag, 

42.2 
3.5 

13.7 
11.3 
12.2 
5.6 
3.5 
8.0 

100.0 

Million 
pounds 

398.8 
77.5 

22.0 
110.8 
84.8 

144.9 - 
168.0 

1.006.8 

Percentage 
---- 

39.6 
7.7 

2.2 
11.0 
8.4 

14.4 - 
16.7 

100.0 
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TABLE XI.-Cost to the Exchequer of Social Services, 1 9 5 ~ 5 4  

Service I Cost II service I cGTI 
/ National health service I £~08,60o,ooo ' War pensions. ~84,300,000 I 

National insurance and 11 Education . : : I ~ A I  600 ooo . .  . 
family allowances 182,300,ooo 1 Other . . . / National assistance : ~ o ~ , ~ o o , o o o  I) 

sums were also spent by the National Insurance funds and by local 
authorities. The total cost of social services for Great Britain 
and Northern Ireland in 1953-54 was £1,975,7oo,ooo. 

The food subsidies were continued, though there were some re- 
ductions by R. A. Butler and H. Macmillan after 1951, and the 
charge on the national debt had been raised by wartime borrowing. 
Defense expenditure fell immediately after the war, but then rose 
sharply from £~40,70o,ooo in 1949-50 to £ ~ , ~ o ~ , o o o , o o o  in 1955- 
56. Finally, the budget was, of course, swollen by the general rise 
in prices. As a result of all these influences, expenditure in the 
years 1953-54 to 1955-56 averaged £4,610,000,000, more than five 
times its prewar level. 

Taxation.- The need to reduce private expenditure in order to 
avoid inflation was a dominant feature of taxation policy. Each 
of the years 1947-48 to 1955-56 showed a large surplus of ordi- 
nary revenue over ordinary expenditure. There were, however, 
substantial "below the line" payments (including repayment of 
excess-profits tax refunds and postwar credits, compensation for 
war damage and housing loans to local authorities) which are not 
included in the ordinary budget. 

The need to raise this very large revenue precluded any major 
remissions of taxation. Excess-profits duty was abandoned from 
the end of 1946, but was replaced by a profits tax. The standard 
rate of income tax wa5 reduced from 10s. to 9s. in £I  in Oct. 1945, 
raised to 9s.6d. ih 1951, and again reduced to 9s. in 1953 and to 
8s.6d. in 1955. There were several changes in allowances, in ex- 
emption limit and in the amount of income chargeable at less than 
the standard rate, which tended to reduce the burden of the tax 
especially on lower incomes. Business investment was also en- 
couraged by changes in depreciation allowances. On the other 
hand, there was a heavy increase in the tobacco duty in 1947 and 
it was raised yet again in 1948 and 19 j6. Alcohol duties were also 
raised in 1948 and a new tax on betting was imposed. There were a 
number of other changes, including a tax on dividends and a "once 
and for all" special contribution on investment income (in 1948), 
but their yield was small in relation to that of the main sources of 
revenue. Taxation in 19 j 5-56 is shown in Table XII .  

TABLE XI1.-Yield of Taxation, 1955-56 

I Tax 1 Amount Percentage I 
Income tax and surtax . . . . . 
Estate duties . . . 
Profits tax and excess-prdfits &x arrears . 
Alcohol . . . . . . . . 
Tobacco . , . . . . . . 
Oil . . . . . . . . . 
Purchase tax . . . . . . . 
Other customs and excise. . . . . 
Other tax receipts . . . . . . 

Total recei~ts from taxes . . . . 

T h e  I n t e r n a l  Debt.-With Hugh Dalton as chancellor of the 
exchequer in 1945, the cheap money policy was intensified. The 
new phase began with the curtailment of the rate on treasury de- 
posit receipts from I*% to 8% in Oct. 1945, and culminated in 
the issue of a 24% treasury stock (redeemable after 1975) at par 
in Oct. 1946. To achieve this reduction the assets of the insur- 
ance fund and other official funds were invested heavily in long- 
term debt, the treasury bill issue was increased and much of the 
increase was taken up either by the banks or by the money 
market with resources provided by the banks. The Bank of Eng- 
land, as in wartime. provided the banks with all the reserves they 
needed, and bank deposits rose by about £800,000,000 during 1946. 

There was a change of policy in the spring of 1947, when official 
support was withdrawn from the long-term market, and the price 
of these securities was allowed to fall. This phase lasted until 
Nov. I 951. The Bank of England continued to provide the banks 

dn,o81,5oo,ooo 
1?5,70o,ooo 
a10,950,0oo 
408 08 j ooo 
668:17 j:ooo 
324,781,000 
418,802,000 
193,266,000 
158,359,ooo 

~.6zo.618.000 

with virtually unlimited credit through the special buyer, and 
the volume of bank deposits continued to rise, though a t  a slower 
rate than in 1946, but there was a gradual decline in the prices of 
government securities. A further change in policy occurred, under 
R. A. Butler's chancellorship, in Nov. 1951. The bank rate was 
raised to 2 3 %  in November and to 4% in March 1952, and the ac- 
tivities of the special buyer were curtailed. In  Nov. 1951. £~,ooo,- 
ooo,ooo of treasury bills, about half of them held by the banks, 
were converted into new short-term funding loan. Treasury de- 
posit receipts, which had been declining in volume for some time, 
were suspended in March 1952. The general effect of these changes 
was to  reduce the liquidity of the banking system and to bring 
about a further rise in interest rates. Treasury bill rate rose to 
about 23%, and the yield on long-term government securities to 
somewhat more than 4%. There was a general fall in rates in 
1953-54, but inflation and balance of payments difficulties in 19 55- 
56 brought a renewed rise. The bank rate was raised to 43% in 
Feb. 1955 and to 53% in Feb. 1956. The yield on consols rose 
to about qq% and that on some short-dated government bonds 
to over 5%. This phase may be regarded as completing the re- 
action against the cheap money policy and establishing again the 
view that interest rates should be determined by general economic 
conditions and not by the convenience of the treasury in its debt 
management. 

T h e  E x t e r n a l  Problem.-At the end of World War  I1 Great 

44.9 
3.8 
4.5 
8.8 

14.4 
7.0 
9.0 
4.2 
3.4 

100.0 

Britain was left with a reduced income from foreign investments 
and shipping and a disorganized export trade. The government, 
therefore, anticipated an adverse balance of payments during the 
period of recovery. The lend-lease arrangement came to an end in 
Sept. 1945, and a settlement with the United States was reached in 
the Washington agreement in December. Obligations in respect of 
supplies received during the war were cancelled, and Great Britain 
agreed to pay $65o,ooo,ooo for supplies shipped after the end of 
the war and for U.S. military installations in Britain. The British 
government also received a "line of credit" of $3,75o,ooo,ooo. 
The combined sum was to be repaid, with interest a t  2%, in 50 
annual instalments beginning in Dec. 1951. As part of the agree- 
ment, Britain undertook to remove exchange restrictions on cur- 
rent transactions by July I ,  1947. A Canadian loan of L281,ooo,- 
ooo in dollars was also negotiated in.March 1946. 

The promised removal of exchange restrictions was followed by 
so rapid a drain on reserves that convertibility had to be restricted 
again after less than two months. There followed a period of 
fluctuations in the reserves, with gains in 1948, 1950 and 1952-54 
and heavy losses in 1949, 19 51 and 19 j 5. In  1949 sterling was 
devalued from $4.03 to $2.80 to f I. The foreign exchange crisis 
of 1951 brought restrictions on imports and the changes in domes- 
tic policy already described. With the recovery in 1952-54 steps 
were taken to increase the convertibility of sterling, and there was 
a strong revival in its use as an international currency, though 
British residents could still not convert sterling into dollars with- 
out official permission. The loss of reserves in 1955 was met 
wholly by internal measures, and without any further restrictions 
either on imports or the foreign exchanges. 

DEVELOPMENT OF GOVERNMENT FINANCE 

The first half of the 20th century produced revolutionary 
changes in the economic significance of government finance. The 
national debt came to form a major part of private property. At 
the end of World War I1 government securities probably formed 
nearly half of all private property, and the proportion was in- 
creased still further by the nationalization of a n u m w  of basic 
industries between 1945 and 1950. The peacetime expenditure 
of the central government increased from about one-twelfth to  
about one-third of the national income. Expenditure on national 
debt interest and on defense declined in relative importance, and 
a whole new range of government-financed social services came 
into being. The weight of taxation increased enormously. Among 
direct taxes there was a great increase in the taxation of higher 
incomes and of large estates passing at  death, while among in- 
direct taxes there was a wide range of new protective duties. I t  is 
difficult to estimate how far  these changes redistributed income, as 
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it  cannot be known exactly how indirect taxes were apportioned 
between different income groups. I t  is certain, however, that there 
was a drastic reduction in the real value of the higher incomes and 
a great alleviation of extreme poverty. The latter was achieved 
not only by transfers from rich to poor, but also by transfers 
within each income group; e.g., the taxes of the single man help. 
to provide family allowances, education and health services for 
the large family. The growth of government expenditure raised 
problems with regard to parliamentary control. In  theory parlia- 
ment has a double control through its voting of taxes (in committee 
of ways and means) and through its authorization of expenditure 
(in committee of supply). These are both committees of the 
whole house. The ways and means committee discusses the budget 
proposals a t  some length, but supply days are traditionally days for 
the airing of grievances; the subjects for debate are chosen by the 
opposition and usually have little connection with finance. Two 
smaller committees. the select committee on estimates and the 
public accounts committee, examine estimates and accounts re- 
spectively, but it is inevitable that, once parliament has determined 
the general lines of policy, it should rely very heavily on the 
treasury for the supervision of details. 

Loca l  G o v e r n m e n t  Finance.-Besides the services financed 
by the central government, there are important economic activi- 
ties which are in the hands of local authorities. After 187 j, a num- 
ber of these authorities built up trading services, including water 
suppIy, gas, electricity and public transport. The nationalization 
of gas and electricity reduced the scope of these activities, and 
the National Assistance act of 1947 transferred some of the func- 
tions of poor relief from local authorities to the National Assist- 
ance board. Their most important remaining functions, other than 
the trading services, are education, housing, highways, police and 
fire services and public health. Expenditure (excluding capital ex- 
penditure) and revenue for the year 1954 were as shown in 
Table XII I .  

TABLE XII1.-Local Government Finance, 1954 

Rates are a tax on land and buildings. In  1929 they were dras- 
tically reduced for agricultural land and industrial buildings. and 
the tax falls mainly on private dwellings and commercial premises. 
The government grant is paid partly in respect of specific services 
(e.g., police and education) and partly in the form of a block 
grant which is not related to any one form of expenditure. The 
method of paying this grant was changed by the Local Govern- 
ment act of 1948, which provided for a revaluation of property 
and for the payment of equalization grants to local authorities with 
less than an average ratable value per head of their population. 

An impression of the size of the combined operation of the cen- 
tral government, local authorities and the national insurance fun9 
is given in Table X I V ,  compiled from the national income White 
Paper for 1955. When these figures are related to the national 

Revenue 

Central government p: p: : 1 $432,ooo,ooo 
460,000,aoo 

Trading income . Z~,OOO,OOO 
Rent, interest, etc. 184,000,ooo 

Total . . . . 1,103,000,000 

TABLE XIV.-Current Account of the Central Government, Local Authori- 
ties and the National Insurance Funds, 1954 

Education andchildcare E~gq,ooo,ooo 
j6,000,000 

Health . 77 gi,Ooo ,oOO Roads and lighting 
Police and fire services IO~,OOO,OOO 
Debt interest . . 1z7,ooo,ooo 
?rfiscellaneous . 208,000,ooo 
Surplus . . 109,000,000 

Total . , . 1,103,000,000 

I Total . . . . / ~,69i,ooo,ooo 

-- 
Income Expenditure 

Taxes and rates . . 
Nationdl insurance . 

contributions . . 
Property income . . 
Grants from abroad . 

£4,601,000,000 

532,oo0,ooo 
j~z,ooo,ooo 
jo,ooo,ooo 

income, it  appears that nearly 20% of all the goods and services 
produced by the nation were used by public authorities, ihat the 
power to purchase another IZ:% 'owas transferred from its original 
recipients to others, that nearly 30% of all private incomes was 

Goods and services . 
Subsidies , . . 
Debt interest . . 
Other current transfers 
Grants abroad . . 
Surplus . . . 

Total . . . 

paid in taxes, rates and national insurance contributions and that 
more than I 2% of all saving was done by public authorities. 

BIBLIOGRAPHY.-E. V. Morgan, Studies in British Financial Policy, 
1914-1925 (London, 1952); U .  K. Hicks, The Finance o f  British Gov- 
ernment, 1920-1936 (London, 1938), Public Finance (London, Cam- 
bridge, 1947) ; W. -4. Morton, British Finance, 1930-40 (Madison, Wis., 
1943) ; annual White Paper National Income and Expenditure, Finance 
Accounts, Financial Statement, Civil Estimates, Inland Revenue Report 
and Abstract of Statistics (H.M.S.O., London). (E. V. MN.) 

Lg,ogg ooo ooo 
~ Z ~ : O O O : O O O  

7jo,ooo,ooo 
~,oz~,ooo,ooo 

53,000 ooo 
346,0001000 

j,695,000:00o 

ECONOMICS AND TRADE 

I n  the following account of the development of industry and 
trade, statistics must be understood to include Northern Ireland 
where applicable, although it should be noted that before World 
War I1 only a small proportion of industrial production was located 
there. No census of production is available for Northern Ireland 
for 1948. by which time, however, production had begun to in- 
crease (see IRELAND, NORTHERN). Figures for years before 1921 
may also include the rest of Ireland, now the Republic of Ireland. 

POWER RESOURCES 

Coal.-Coal is by far the most important source of power in the 
British Isles. The amount of coal reserves has been variously es- 
timated at different dates, and in 19jo coal reserves likely to be 
developed during the succeeding century were estimated at 21,607,- 
ooo,ooo tons. At rates of consumption in the 1950s the coal 
known to exist was expected to last for between four and five cen- 
turies. If, however, account was taken of probable and possible 
reserves, there was enough coal to last seven centuries, and there 
would be a further extension if means were found of using the 
small coal so largely wasted. 

There is no definite evidence of the use of coal in Great Britain 
till between A.D. 1230 and 1240, when Northumbrian grants are 
extant of the right to take "sea coal," probably coal eroded and 
washed up on the shore. Outcrop mining seems to have begun in 
the northern coal field at the end of the century. In the 14th cen- 
tury elementary shafts began to be sunk, and from the 16th cen- 
tury onward fairly considerable quantities of coal for domestic uses 
were being brought to London from the northern pits by sea. 
But by modern standards production was still small; in 1800 it was 
about ~o.ooo,ooo tons a year, and it was not until the development 
of the steam engine that coal mining rose to its full importance. 
The coal fields of England are generally arranged in three groups, 
the southern, midland and northern. The southern includes the 
south Wales, Forest of Dean. Somersetshire and Gloucestershire 
and Kentish fields; the midland comprises the Yorkshire. Notting- 
hamshire. Lancashire, north Wales, Staffordshire, Leicestershire, 
Warwickshire and some smaller fields; and the northern includes 
the fields of Northumberland, Durham, Cumberland and Scotland. 
During the second quarter of the 20th century the south Wales 
fields declined while the midland group rose in importance. 

Water  Power.-Hydrometric statistics for Great Britain are 
given in the Surface Wate r  Yearbook of Great Britain 1945-53 
(H.M.S.O., London. 19 j j )  . The most important potential sources 
of water power are in the Highlands of Scotland, north Wales and 
Cumberland. but throughout the industrial era the rivers, notably 
those of Lancashire, Yorkshire and north Derbyshire, have been 
used for industrial power purposes. As the output of coal de- 
veloped and the scale of manufacture increased, many of the early 
installations fell into disuse; later, however, no doubt because 
of the improvement of steam turbines and electrical appliances, 
the use of these rivers tended to revive. British rivers can never 
be used as sources of electric power to an extent comparable with 
those of the Scandinavian countries or Italy; similarly, vast water- 
power projects are impracticable in Great Britain. 

An exhaustive study of the water-power resources of the country 
was published by the Water-Power Resources committee, ap- 
pointed by the board of trade in 1921. The committee came to 
the conclusion that schemes which were economically possible 
could not generate more than 40% of the electricity then generated 
by public and transport authorities. Practical development during 
and after World War I1 was mainly concentrated in the Scottish 
Highlands, and in 1943 the North Scotland Hydro-Electric board 
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was authorized. By 1954 total British electricity generated by 
water power came to 2,237.0oo.000 kw.hr. 

F u e l  Oil.-The production of petrolebm in Great Britain has 
been negligible, but supplies do exist which, though small, could 
probably in some instances be worked remuneratively. In 1918 
the government began extensive investigations. Petroleum has 
been found in Derbyshire, Nottinghamshire, north Staffordshire, 
Yorkshire (near Rotherham), Cumberland, Lancashire, Shrop- 
shire and certain parts of Scotland, but none proved of commercial 
importance. 

Oil shale exists in large quantities in Dorsetshire. Somersetshire, 
Norfolk, Lincolnshire. S'orkshire, Midlothian. Linlithgotvshire and 
Lanarkshire. The most important fields in England are at Kim- 
meridge and Corton in Dorsetshire. But the only commercially 
important deposits of oil shale lie in Midlothian and West Lothian 
and in Lanarkshire. The reserve position is as follows : Midlothian 
163.500,ooo tons, Linlithgo~vshire 416.540,ooo tons and Lanark- 
shire 16.630.000 tons. A group of oil fields in east Xottingham- 
shire was proved in 1943. In 1954 the total of British production 
from oil shale was 3,ooo.ooo gal. 

Atomic  Energy.-The development of the theoretical basis on 
which the practical application of nuclear physics rests goes back 
to 1895. During World War I1 this development was diverted to 
the design of atomic \i7eapons. The success with nhich this mas 
effected provided a strong impetus for the further development of 
less destructive aspects of nuclear physics. 

On Oct. 29, 1945, the ministry of supply took over responsi- 
bility for further development from the Department of Scientific 
and Industrial Research. A comprehensive atomic energy research 
establishment was set up at Harwell, Berkshire. The Atomic 
Energy bill, empowering the government to control the use and 
development of atomic energy. became law on Nov. 6, 1946. Im- 
mediate control was vested in the minister of supply; but on the 
recommendation of the Waverley committee (Cmd. 8986) a non- 
departmental minister, the lord president of the council, was made 
responsible for the atomic energy program. By the Atomic Energy 
act, 1954, responsibility for the atomic energy project was trans- 
ferred to the United Kingdom Atomic Energy authority under 
the lord president. 

By the mid-19 50s the following position had been reached. The 
Harwell establishment (responsible for basic research into nuclear 
physics and atomic energy) housed two experimental piles. Gleep 
(graphite low energy experimental pile) and Bepo (British experi- 
mental pile). I t  also housed a zero energy fast reactor (Zephyr) 
and a pile using heavy water called Dimple (deuterium-moderated 
pile low energy). Two further heavy-water piles were under con- 
struction ( E  443 and R E  7 7 3 ) .  The Radio Chemical centre at 
Amersham, Buckinghamshire, was a subsidiary to Hanvell. Pro- 
duction of fissile material was directed from the headquarters of 
the industrial group at  Risley, Lancashire, and there were produc- 
tion factories at  Springfield, Lancashire (for pure uranium), 
Windscale, Cumberland (for plutonium), and Capenhurst, 
Cheshire (for separating the uranium isotope UZ5 from the less 
scarce U238). The Atomic Energy authority was building a nuclear 
power plant a t  Calder Hall, Cumberland, and a nuclear power re- 
actor (working on the breeder principle) at Dounreay, Caithness. 
The Calder Hall station was designed to generate 50,000 kw, of 
electricity, enough to supply a medium-sized town. 

In the early stages of nuclear development private industry was 
confined to working for the Atomic Energy authority and manu- 
facturing nuclear instruments. Later the scope of private industry 
began to expand. By the mid-1950s a number of concerns were 
investigating the application of nuclear energy to the propulsion 
of ships, aircraft and land vehicles. One aspect of the nuclear 
development is the production of isotopes. In 1954 the British 
exports of isotopes were the biggest in the world. 

BIBLIOGR~PHY.-T~~ Commonwealth and Nuclear Development, 1955 
(Central Office of Information, London, 19j6)  ; A Programme of 
Nuclear Power (Cmd. 9389, H.M.S.O., London, 1956). 

MINERALS AND MINING 

Coal Output.-Great Britain's industrial supremacy during the 
18th and 19th centuries was founded on the country's coal mines. 

TABLE XV.-Coal Output 

Decennial average 
or year 

Production 
(tons) 

Average number of 
persons employed* 

482,000 
552,000 
713,000 
936,000 

1,068,000 
982,000 
754,000 
708,000 
710.000 
709,000 
697,000 
711,000 
724,000 
720,000 
697,000 
704,000 

'Prior to 1922 clerks and salaried persons are included. In  that year they numbered on 
average about 24,000 and in 1946 about 21,000, inclusive in each case of clerks and salaried 
Dersons em~loved a t  headciuarters offices. Since 1046 the information about clerks and . . 
+sI , , r i~<!  ljcrju!,. ~t 11, 311 ,u . , r t t r>  c , < I ~ ~ Q , .  i .  not : .nnpar.tt~;e. .It IIIC CIX. ut I Q ~ L  thvrt. \!ere 
I ; : ~ c ,  I t  rk: 2 ,  11 <,> '? r '~  ,I ; rr-\-81 . r ~ t ~ :  ' NI ?.c c I L  mine- .tnfl, in I IO.;I,  ?3,cc3. l:rom 
I,, i_ . i  7 c . u .  i ~ i t  ~ l l ~ n l  i rc :<~rr l jn~ ~ t ~ t r x l . t n  .,, rrclu.rcl numt,rr.; o r  eol!iery bsob. by about 
4,000. ?Figures for coal from 1943 onward include opencast coal. 

The output of coal in Great Britain and Ireland and the number of 
persons employed at  the mines since 1873 are given in Table XV. 
The figures for 1913-22 and for the years after 1922 show that  the 
position of the industry underwent a serious change. After the 
early 1920s the coal industry was. in fact, one of the sore spots 
of the British economic system. I t  had reached its peak of pros- 
perity in the years preceding 1914; during World War I it  was 
under government control, and in the years immediately following 
the course of international events prevented it from seriously feel- 
ing the direct effects of the postwar slump until 1924. 

Until 1921 wages and hours of labour in the industry were gov- 
erned by regulations put into force during the war, but in 1921, 
after a three months' stoppage, the miners secured a minimum 
wage, pay increases and the prospect of shorter hours. This agree- 
ment was made possible by a government subsidy of F~o.ooo.ooo to 
the mineowners. I t  lasted till April 1924, and, when a further 
stoppage became imminent, the government granted further subsi- 
dies and appointed a royal commission under Sir Herbert (later 
Lord) Samuel to survey the position. The commission's report 
did not prove acceptable to either side, and the miners ceased 
work on May I ,  1926. They did not return until the following 
November, by which time the unions' resources were completely 
exhausted. The miners were forced to accept an increase of hours, 
with wages to be settled by district agreements. 

Meanwhile the position of the industry, both in relation to 
world trade and the national economy, was becoming clearer. Be- 
fore 1914 the margin of profit depended largely on the capacity of 
the industry to export, which in turn depended on the facts that 
nearly all the important British coal fields were within 2 5  mi. of 
the sea and that the output per man-shift was higher in Britain 
than in any other European coal fields except those of Upper 
Silesia. After 1918 the European countries began again to com- 
pete with British coal mines for the export market, and a t  the 
same time considerable advances in methods of production were 
being made abroad while scarcely any improvements were being 
made in Great Britain. In 1913 the output per man-shift in 
Great Britain was 21.5 cwt., and in 1930 it was 21.6, but during 
the same period it had improved from 18.6 to 26.6 in the Ruhr, 
from 23.6 to 28.6 in Silesia and from 16.2 to 24.5 in the Nether- 
lands. The stoppage of 1926 also compelled foreign buyers to 
obtain coal elsewhere, and some of the markets then lost were 
never fully regained. Table XVI shows the movements of British 
coal exports to the principal European markets. 

The Samuel commission was fully alive to the disadvantages 
under which the British coal industry laboured because of its meth- 
ods of production and its lack of proper organization, and its 
recommendations in large measure determined the course of later 
parliamentary legislation. The Mining Industry act of 1926 was 
passed to facilitate amalgamation of mines so that they could be 
worked on a more economical basis. The Coal Mines act of 1930 
attempted to introduce a greater degree of compulsion. In  addi- 
tion, executive boards were set up to determine quotas of produc- 
tion for  each coal-mining district, and provisions were made for 
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TABLE XV1.-Coal Exports reached a maximum in 1o4z. after which it  declined. Production 

(In tons) 

the sale and transfer of quotas within each district. This act was 
only partially successful in overcoming the opposition of the 
owners to amalgamation. but the provisions concerning quotas suc- 
ceeded in maintaining price levels and were extended until 1938, 
when the Coal act provided for the vesting of all the unworked 
coal in Great Britain in a coal commission, which was empowered 
to acquire it from the owners for a sum nhich had been set by a 
special tribunal at £66,4jo.ooo, and to administer the leases held 
by the mining companies. At the same time the commission re- 
ceived far wider powers to enforce reorganization and amalgama- 
tion. On July I ,  1942. the commission took over its rights in un- 
mined coal, but its plans for organization were suspended in 1939 
by the outbreak of war. 

World War I1 virtually enforced the nationalization of the coal 
industry. Government control was established in June 1942, and 
by 1945 organization existed for planning production, increasing 
efficiency and maintaining manpower and welfare. The industry 
saw that the essential aspect of public o~vnership (viz.. centraliza- 
tion and concentration on efficient pits) would have to remain. 
The Foot plan (Jan. 1945) recommended establishment by the 
industry of a central coal board having authority over the  hole of 
the industry, with powers of integration through the amalgama- 
tion, compulsory if necessary. of collieries. This principle mas ad- 
mitted in different terms in the Technical Advisory committee's 
report (March 1945). which drew attention to the difficulty of 
eliminating uneconomic mines and to the industry's chronic finan- 
cial embarrassment. Under C. R. Attlee's first Labour govern- 
ment, the National Coal board was constituted (July 1946) and 
the industry was taken over on Jan. I ,  1947. The compensation 
procedure was protracted over a number of years. The Sationali- 
zation act concentrated the responsibility for management mith 
the board and provided no statutory machinery for decentraliza- 
tion. Under the board a number of divisions, and under these a 
number of areas, were set up. The Burrows committee (Nov. 
1948) indicated that the board \\-as not devoting enough time to 
general questions and that overcentralization existed. 

During the decade preceding n70rld War I1 profits were insuf- 
ficient for the installation of new machinery. Manpower Yas not 
concentrated a t  the most productive units and mechanization was 
underdeveloped. The great bulk of British coal (86% in 19x9) 
was won by longwall mining, which does not easily lend itself to 
mechanization. Capita1 investment was gradually increased during 
the early 1950s. ZJnder a plan drawn up in Igjo ,  more coal was 
to be produced in parts of Scotland, in east Durham, Yorkshire, 
the east midlands. north Staffordshire and Kent, and less in west 
Durham, Lancashire, parts of Cannock Chase. the Forest of Dean 
and Somerset. Little scope was found for developing new coal 
fields. Coal began to be imported on a growing scale in the mid- 
19jos. Opencast coal mining was begun in 1942. A peak of 
12,440,000 tons was reached in 1949. 

O t h e r  Minerals.-Table XVII gives the British output of 
some of the principal minerals since 1913. 

Iron Ore.-Iron ore is very much the most important of these 
minerals, and it will be seen that production declined considerably 
during the decade I 923-3 2 ,  though it recovered again in I 934. The 
quantity of imports is shown in Table XVIII.  

The great bulk of British iron ore is produced in England, the 
most productive counties being Yorkshire. Lincolnshire, North- 
amptonshire, Cumberland and Staffordshire. The richest ores 
come from Cumberland, Lancashire and Staffordshire. Output 

Destination 

U.S.S.R. . 
Sweden . 
Norway . 
Denmark . 
Germany . 
Netherlands 
Belgium . 
France . 
Italy . . 
Spain . . 
Portugal . 

, , "  

in 19j1 was still above the immediate prewar average, however. 
Tzn Ore.-Tin ore is obtained almost exclusively from Cornwall. 

The fall in production (to 2,o 50 tons in 1935) was accompanied by 
an increase in retained imports. The capture of Malaya by the 
Japanese early in 1942 and the consequent cutting off of the 
principal sources of imports inevitably led to increased home 
production of tin. By 19j0, ho~vever, production had fallen to 
1,000 tons. In  1953 imports amounted to 62.363 tons. 

Lead.-The British output of lead declined between 1919 and 
192 j, while imports rose. After 1926 this trend was reversed for 
a time. In 1949 no important reserves existed except for some 
small deposits a t  Wanlockhead in Scotland. In  1954 imports 
came to 197,500 tons. 

1913 

j,gg8,ooo 
3,563,000 
z,zg8,ooo 
3,034,000 
8,952,000 
2,018.000 
z ,o j~ ,ooo 

12,776,000 
9,647,000 
z,j34,ooo 

. I ,ZO~,OOO 

TABLE XVI1.-British Output of Some of the Principal Minerals 
(In tons) 

Year or average 
Iron ore Tin ore Lead ore, Zinc ore, 

of years ironstone and 
/ dresrek / dressed I dressed / 

TABLE XV1II . - lro~z Ore Iinports* 

Year I Tons 1 year 1 Tons 

*Including manganiferous ore. jhverage. 

Copper.-At one time Great Britain supplied almost three- 
quarters of the world's copper. By 1949 the richer deposits in 
Cornwall were exhausted and no evidence existed that new deposits 
were likely to be discovered. 

Zinc.-Zinc was formerly mined chiefly in north Wales, the 
north of England, the Isle of Man and Dumfriesshire. In 1949 no 
important reserves were known to exist. 
China Clay (Kaolin).-This mineral is of great importance in 

the ceramic, papermaking, bleaching and chemical industries. The 
whole British supply is derived from Cornwall. A large but vary- 
ing amount is exported. Output was 776.621 tons in 1913, fell to 
a wartime minimum of 178.000 tons in 1943 and recovered to 
974,000 tons in 1954. Imports are negligible in quantity. 

F1z~orspar.-This mineral is of considerable importance in the 
manufacture of steel and in other branches of metallurgy. The 
British production first became substantial at the beginning of the 
20th century. Most of the acid-grade spar comes from Derby- 
shire. Reserves were estimated at 1,336,: j o  tons in 1949. An- 
nual output was 69,000 tons in 1954. 

Barytes.-This is an extender for paint and filler for linoleum, 
etc. Production was 66,400 tons in 1938 and 7j,ooo tons in 1954. 
The biggest field is in Shropshire and Montgomeryshire. 

INDUSTRIES 

I n d u s t r i a l  Development.--The change from peasant to in- 
dustrial civilization in Great Britain is thus described by J. L. and 
Barbara Hammond in The Rise of ~Wodern Industry (1926) : 

The wants of the ordinary man were supplied in the early middle ages, 
as in the days oi Greece and Rome, either by himself and his family, or 
by his neighbours; in the next stage these wants were supplied by special 
persons pl) ing a crait, in a village or small town, organised sometimes in 
guilds; in the third stage the provision of those needs became the busi- 
ness of individual or group production and large scale merchanting ; in 
the fourth it became the business of large scale production. At that  
point the world passes to the industrial age;  to an age in which com- 
merce and finance are no longer aspects, growing in importance, yet still 
aspects of its life, but  the basis on which a society depends. 

Though England was comparatively late in becoming a great 
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commercial power, it  was the first to develop the industrial system. 
Before the discovery of America and of the Cape route to the 
east, trade centred in the Mediterranean and the Mediterranean 
nations were the chief European traders. The opening of the At- 
lantic routes transferred commercial supremacy to the nations pos- 
sessing coast lines facing them. First came the monopoly of 
Spain, broken by the defeat of the Armada in 1588; from that 
time till 1660 the Dutch led, their chief rivals being Great Britain 
and France. From 1660 till the end of the 18th century the two 
latter countries fought for commercial supremacy, which then 
passed to Britain. I t  was the development of large-scale com- 
merce in Britain that made possible the development of that coun- 
try's industrial system, since without wide markets the capital re- 
quired for the development of machine production would not 
have been forthcoming. All through the 17th and 18th centuries 
England was developing its overseas trade and its home market 
side by side. The 18th century was marked by a long period of 
stable government at home. The development of the road system 
in the 17th century and of the canals in the 18th made the home 
market easy of access, while the establishment of a colonial em- 
pire stimulated overseas trade. 

These were favourable conditions for industrial development, 
and this was helped forward by the Protestant refugees from 
Antwerp a t  the end of the 16th century, by the Huguenot refugees 
after the revocation of the Edict of Nantes, and by the Dutch im- 
migrants who followed William 111. By these were laid the foun- 
dations of British cotton, silk and other industries. 

More important still was the existence of great coal supplies, 
which were made mobile by the development of the canal system. 
I t  was British coal that made possible the creation of a large iron 
and steel industry, and the development of machine production 
and of the steam engine. But this development could not have 
been brought about without the existence of enterprise and imagi- 
nation of a high order, and the 18th century was the period which 
saw the birth of those inventions which made the industrial system 
a possibility. James Watt's first patent was taken out in 1769, and 
by the end of the century the steam engine was in use in mines, 
foundries, cotton mills, etc. The iron industry, dependent during 
the 17th and early 18th centuries on charcoal, began to languish 
with the gradual exhaustion of British forests. Coal began to be 
used effectively in blast furnaces as early as 1709. The use of 
coal in forges was made effective about 1785, thus altering the 
whole aspect of the iron industry, and the introduction of the 
steam engine was the finishing touch. The output of pig iron rose 
from 25,000 tons in 1720 to 68,000 tons in 1788; to 253,000 tons 
in 1806; and to 1,347,000 tons in 1839. 

The cotton industry had a similar story. In  spite of the excep- 
tionally favourable climatic conditions in Laneashire, the English 
industry consumed only about z,ooo.ooo lb, of raw cotton an- 
nually during the early part of the 18th century. The invention of 
the flying shuttle for weaving in 1733 and of the spinning jenny 
less than 30 years later revolutionized the industry. Until 1785, 
however, the mills had to depend on water power. That year 
marked the introduction of the steam engine and the creation of 
the great cotton industry, which was to become the greatest ex- 
porting industry of the country, sending no less than Soyo of its 
huge annual production overseas. In  1833 this industry, which 
roo years before had used little more than 2,000,000 lb. of raw 
cotton annually, was importing no less than 300,000,000 lb. 

"From the 12th to the 19th centuries the woollen industry was 
the premier English industry, and as such was largely responsible 
for the growth of the country's wealth and so for the accumulation 
of capital which has rendered possible the development of the 
homeland and the empire" (L. D. Stamp and S. H. Beaver, The 
British Isles, p. 442 [1933]). Originally the greater part of the 
wool produced in the country was shipped abroad for manufacture, 
but weaving gradually increased in importance and by the end of 
the 15th century England was "largely a nation of sheep-farmers 
and clothmakers." During the 16th and 17th centuries there were 
various periods, especially in the first half of the 17th century, 
when the industry suffered severely from foreign competition, but 
eventually the English cloth trade surpassed that of Flanders, and 

by the end of the 17th century woollen manufactures made up  
two-thirds of England's export trade. Workshops were scattered 
all over the country wherever the conditions of wool supply and 
running water for power purposes made the locality convenient. 
T o  this day the industry is very much more scattered than the 
cotton industry, although the great majority of it  is now centred 
in the West Riding of Yorkshire whither it  migrated when use of 
coal for power purposes began to develop. Subject to the above 
differences, the woollen industry followed very much the same 
course as cotton. 

The story of these great industries was repeated in others, and 
it  may be said that, before the introduction of railway transport 
during the second quarter of the 19th century, factory production 
was established in every important branch of industry. The es- 
tablishment of the railways was the crowning achievement. enor- 
mously facilitating as it did the mobility of the working popula- 
tion, the supply of raw material and distribution of the finished 
commodities. With it the industrial system reached its charac- 
teristic form. The only further fundamental change was the intro- 
duction of the use of electrical power in the 1880s and, in 
transport, the introduction of the internal-combustion engine. 

As to  the general development of British industry, the first three- 
quarters of the 19th century saw a very rapid increase of produc- 
tion and export. From the middle of the century onward, how- 
ever, the rate of increase in exports of manufactured goods began 
to fall, while the rate of increase of imports was accelerated. This 
tendency was a marked feature of the period after 1919. 

1919 to 1939.-The immediate effect of the cessation of hos- 
tilities a t  the end of World War I was to create a boom in industry 
and trade which lasted for a little more than 18 months. By the 
end of 1920 there were clear signs of depression, which reached 
its peak in the winter of 1921-22. This depression was partly the 
result of currency disturbances abroad, but it was felt most in in- 
dustries in which foreign competition was severest: coal mining, 
iron and steel, shipbuilding and cotton. Though 1924 saw a gen- 
eral return to prosperity, the industries just mentioned failed t o  
recover from the depression; unemployment was rife in them, and 
it  gradually became clear that England was becoming divided into 
two economic units, the prosperous south and the depressed north 
(with which must be included south Wales), where most of the 
industries alluded to were concentrated. 

Elsewhere, however, the period 19-24-29 was one of prosperity; 
employment remained steady and foreign currencies had been 
stabilized. New industries sprang up, and some, such as  the manu- 
facture of motorcars and electrical goods, made unprecedented 
progress. 

Financial crisis in the United States late in 1929 was the fore- 
runner of a world depression in trade and industry of exceptional 
severity. Unemployment rose alarmingly, and recovery was un- 
usually slow, since it  was not marked until 1937, As in I924 the 
newer industries recovered first, and those which were already 
suffering most continued depressed. Recovery was aided by  the 
abandonment of the gold standard, and the government hoped t o  
stimulate i t  by the adoption of protective tariffs. The attempt 
made a t  the Ottawa conference to weld the empire into an eco- 
nomic unit was not so successful. It seemed in 1938 that another 
period of depression was approaching, but rearmament produced 
an improvement in the coal-mining, steel and shipbuilding trades. 

There is little doubt that British industry was ill fitted to meet 
the difficulties with which it  was faced between 1918 and 1938. I t  
was only gradually realized that a return to trade conditions as 
they were in 1913 mould never come, and that the productive ca- 
pacity of certain industries was greatly in excess of the demand. 
Equipment was out of date and capital for modernization difficult 
to obtain; organization and marketing badly needed overhauling. 
Only the newer industries, such as the motorcar industry, were 
able to  follow the example of the United States and develop mass 
production. I t  took many bitter years to convince owners and 
employers in the depressed industries that the closing down of 
uneconomical works, amalgamation and reorganization offered 
them their only hope of salvation. This. however, is not the 
whole picture, in spite of the fact that problems of industry and 
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unemployment were urgent throughout the period. London and 
southern England, on the whole, grew and prospered, largely at  
the expense of the depressed areas, and in certain fields of inter- 
national trade Great Britain more than held its own. 

Some idea of the progress of the principal industries during the 
20th century can be formed from the various censuses of pro- 
duction. Before 1907 no such census had been undertaken; an- 
other was begun in 1912, but not completed because of World 
k7ar  I .  Thereafter they were made in 1924, 1930, 193 j and 1948. 
In  comparing the figures for these years some allowance must be 
made for variations in the purchasing power of money; for in- 
stance, 1907 figures should be increased by about 50% for ac- 
curate comparison with 193 j. (See Table XIX.)  

*Including diesel electric. ?Linear yards. 

TABLE X1X.-Industrial Production i n  Great Britain 

Ajter World War II.-Like its predecessor, World War I1 in- 
troduced a drastic change. Inventiveness and investment were 
directed toward the production of arms and of ancillary products 
such as electrical equipment. The consumption goods industries, 
pre-eminently the textile industry, were deliberately restricted. 
After the war these trends continued to develop. The output of 
civil aircraft, motor vehicles, agricultural machinery, machine tools 
and electrical, textile and office machinery strikingly exceeded the 
prewar level. The output of textiles. on the other hand, though 
it  recovered from the wartime restrictions, failed to rise signifi- 
cantly above the prewar level. One aspect of these changes was 
the greater output of capital goods and a corresponding vulner- 
ability to the fluctuations of the trade cycle. Another potential 
weakness was introduced by the Distribution of Industry act, 1945, 
which sought to assist the former "special areas" (renamed "de- 
velopment areas") by favouring the establishment of industries 
within them. This was done through the licensing of factory con- 
struction by the board of trade. In  this way certain industries 
were brought to the resident population rather than the other way 
about, and the economic significance of a favourable location was 
disregarded. 

Industrial output was high during the early postwar period. 
From 1938 to 1954 the index of industrial production rose by 5296, 
while the number of persons employed in manufacturing industry 
rose by 20%.  Much of the increase in production was the result 
of very full employment. The number of hours worked reverted to 
something nearer the prewar figure. 

I t  follows that (if the war years are excluded) productivity in- 
creased at  a flat rate of about 4.3% a year-a rate well above the 
prewar normal. This increase probably reflects fairly accurately 
the net additions of new plant and machinery to the national stock, 
additions which were kept low by scarcities, heavy taxation and 
high consumption. 

P u b l i c  Ut i l i t i es  and Power.-In 1954 the amount of coal 
used in gasworks and for the generation of electricity by public 
undertakings was 67,000,ooo tons, or 33% of the total home con- 
sumption. Of this, 27,000,000 tons were used for gas and 40,000,- 
ooo for electricity. Domestic consumption accounted for about 
32% of electricity generated under the electricity authority. 

Gas.-The products of the gas industry for selected years are 
shown in Table XX. The gas industry was nationalized by the 
Gas act, 1948. Vesting day was May I, 1949, ~vhen 1.037 under- 
takings passed into state ownership. For purposes of management 

Product 

Coal (thousand tons) . . . 
Gas (thousand million cu. ft.) . 
Electricity (million kv.hr.) . . 
Iron ore (thousand tons) . . 
Crude steel (thousand tons) . . 
Pig iron (thousand tons). . . 
Motor vehicles 

Cars . . . .  
commercial . , . . . 

Locomotives (steam) . . . 
Aircraft . 
Shipbuilding (thousand iross'tonsj 
Cotton woven cloth 

(million linear yd.) . . . 
Woven wool fabrics (million sq. yd.) 
Rayon filament yarn (million lb.) . 
Ravon s t a ~ l e  fibre (million lb.) . 

TABLE XX.-Gas Industry Output 

Product I 1935 1 1948 1 1951 / 1954 

Total gas made 
(milyion cu. it.) . . 

Coke and breeze . . . 7 
Tar (tons) . 
Sulphate of ammdnia (tonsj 
Benzol (thousand gal.) . 
Naphtha (thousand gal.) 
Creosote oil (thousand eal.) 

1907 

266,558 
196.29 

8,;84 
636 

6,988 

} 8,800 { 
. . . . 
. . 

7,076 
418.39 . . 
. . 

Average number of 
employed 

Operative 
Administrative . . 

*Excluding that used for heating retorts. f64,ooo in 1942. $Total of census. 

I935 

221,624 
303.4 

17,568 
10,920 
9,880 
6,448 

3$:;2;i 
717 
644 . . 

3,081 
261.87 
107.88 

11.04 

the emphasis rests on the gas boards of the 1 2  areas into which 
Great Britain is divided. Above them is the Gas council. which 
deals with wider tasks. The council advises the minister of fuel 
and power on general questions, and assists the area boards. The 
latter deal with the development and supply of gas and coke (ex- 
cept metallurgical) and with the recovery of by-products. A gas 
consultative council in each area acts as a link between the boards 
and the public. 

Compensation was paid to the former proprietors in 3% guaran- 
teed gas stock, 1990-95, issued and redeemable at  par. 

Generation o j  Electricity.-Problems of electric supply were 
the object of considerable parliamentary attention after 1918. In  
that year a committee, headed by Sir Archibald Williamson, re- 
ported that electricity was generated and supplied by more than 
600 different concerns, each with a monopoly within its own small 
district. The committee recommended that generation and distri- 
bution should be concentrated in 16 districts, and that a board of 
electricity commissioners should be set up with full powers. As 
a result the Electricity (Supply) act of 1919 was passed; the 
Electricity commission was set up, but provision was made only 
for voluntary co-ordination. so that it was not until the passage 

1954 

224,090 
514.8 

74,706 
15,557 
18,520 
11,883 

769,165 
572,970 

1,270* 
388 

1,493 

1,994 
414.4 
219.6 
228.0 

Item Units sold Units sold 
(million Total revenue (million Total revenue I ka.hr.) / 1 kv.hr.) / 

TABLE XX1.-Sales of Electricity 

1948 

of the Electricity (Supply) act of 1926 that real progress was 
made. This act set up the Central Electricity board. The pri- 
mary duty of this board was to carry out the work of concen- 
trating energy in certain selected power stations and to erect a 
high-tension transmission line to interconnect these stations and 
link the regional systems into a national grid. The board did not 
own the generating stations and had no control over distribution. 
I ts  function was to make production more efficient through con- 
centration and co-ordination. I t  was given power to obtain land 
compulsorily for wayleave purposes. By these means, frequencies 
were standardized and much uneconomical duplication was elimi- 
nated. The board derived its revenue from supplying bulk energy 
to the authorized systems, which supplied to the consumer. The 
members of the board were nominated by the minister of transport. 
The economies effected by the grid system are illustrated in Table 
XXII, which shows the average selling price in pence per unit 
of electricity over the years 1924, 1935, 1948 and 1954. 

1954 

Lighting, beating and 
cooking . . . 

Power . . . 
Public lighting . . 
Traction . . . 

Total . . . 

TABLE XXI1.-Electricity; Average Selling Price 
(In pence per unit) 

I Item 1 1924 / I935 / 194s 1 I954 1 

18,045 
19,581 

257 
1,398 

39,281 

Lighting, heating and cooking . . 4.4 1.9 1.4 1.6 1 
Pover . 
u i  i t  : : : : 1 i:. ::i 1 ::: ::I 1 
Traction . . . . . . 1.1 0.6 0.9 1.1 

Average . . . . . , 1.6 1.1 1.2 1.4 

In 1937 a committee under Sir H. McGowan reported that it was 
still possible to establish greater uniformity in supply, voltages 

£107,~18,ooo 
7j,966,000 
1,644,000 
5,432,000 

£190,56o,ooo 

27,821 
32,029 

576 
1,451 

61,877 

£rgr,ogS,ooo 
I 52,283,000 

3,376,000 
6,738,000 

E353,4j~,ooo 
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and tariffs, and recommended a substantial reduction in the num- barriers and at  the same time had free access to the British market. 
ber of systems. The report was accepted in principle by the gov- I n  addition, the industry suffered heavily from the depression dur- 
ernment, but the pressure of international affairs prevented any ing 1931 and 1932, when unemployment was more than 40%. 
legislative action. (This relative decentralizatlon of the system Improvement began in 1933 with the imposition of a high tariff 
enabled it to withstand the effects of German bombing.) on imported iron and steel products, and the creation of the 

The British electr~city industry mas nationalized on April I, British Iron and Steel federation in 1934 was the first step in the  
1948. About 540 local electricity undertakings were taken over. reorganization of the industry on a more economic basis. 
At the head of the system stands the Central Electricity author- By 1937 recovery had made considerable progress and the indus- 
ity, whlch enjoys wider powers than the Gas council; under it are try was in a position to meet the demands first of rearmament and 
12 area boards in England and Wales. In  southern Scotland the then of war. 
South of Scotland Electricity board operates. The authority is After 1939.--The outbreak of World War I1 in 1939 found the 
responsible for the production of electricity and its supply in bulk British iron and steel industry repairing the injuries of the depres- 
to the boards. These, like the authority, are statutory corpora- sion. More than £~o,ooo.ooo had been spent on modernization in 
tions appointed by the minister. For purposes of management, the years immediately before the war, and the annual steelmaking 
the power stations and grid are divided into 14 generation divi- capaclty had been raised by about 2,000,000 tons. During the war 
sions, which agree approximately with the regions under the area steel production (about 1z,7 ~ O , O O O  tons a year) averaged barely 
boards and buy electricity from the authority. The system covers ~,ooo,ooo tons more than during the last years of peace. At the 
Great Britain except for Scotland. uihere the secretary of state same time new steels, especially alloys, were developed. Plants 
discharges the functions of the minister of fuel and power. suffered heavy wear and tear. 

After the end of World War I1 the electricity industry continued The industry's £240,000,000 postwar development plan was 
its expansion. From 1938 to 195 j capacity increased from 9,365,- designed to continue the process of modernization and expansion 
ooo kw. to 22,572,000 kw.; output from 2j,708,ooo,ooo kw hr. to interrupted by the war, the biggest of many projects being the  
81,837,000,000 kw.hr.; and utilization of plant from 36.7% to integrated Abbey works of the Steel Company of Wales. By the 
48.1%. The price of electricity was kept fairly low. Demand con- end of 1950, £ 169,000,ooo was actually spent. By 1954 pig iron 
tinued to exceed supply; the spread of electrification was a striking production had been raised from 8.000,ooo tons to 11,900,ooo tons 
aspect of the postwar development of Great Britain. and steel output from 13,000,ooo tons to 18 , j~o ,ooo  tons. 

TABLE XXII1.-Aggregate Capacity of Generating Sets Increased capacity was accompanied by greater integration, more 
continuous processes, bigger furnaces and higher fuel efficiency, 
and the introduction of the continuous working week in steel melt- 
ing shops. These developments had the full support of the trade 
unions, and between the end of the war and 1954 output per man 
rose by about 25%. Many new techniques and products were 
introduced, notably the special alloy steels for high-temperature 
work, which played an important part in the development of jet- 
propelled aircraft. The integration of works allowed the spare ores 
of Lincolnshire and Northamptonshire to play a growing part in  

Table X X I I I  shows the types and capacity of the various gen- the industry. The establishment of integrated vrorks permitted 
erating plants in Great Britain in 1951. The numbers employed the output of a relatively finished product direct from the raw ma- 
in the generation, transmission and distribution of electricity were terials, and it became economically practicable to provide for  a 
41,000 in 1924; 65,000 in 1930; 87,000 in 1935; 151,000 in 1948; continuous flow of certain types of product and hence for  the con- 
181,000 in 1951; and 1g5,ooo in 1956. tinuous rolling mill. This in turn permitted the establishment of 

I r o n  and Steel.-Table XXIV shows the amount of iron and continuous heating furnaces as opposed to in-and-out batch fur- 
steel produced (in thousands of tons) over a number of years, naces. These developments had begun in the late 1920s, but con- 
classified according to method of production. tinued with increasing vigour after World War 11. 

The average number of blast furnaces in operation was 99 in Since before the war the industry's central organization, the 
1938, rose to 105 in 1953, but declined to 100 in 1954. Steel British Iron and Steel federation, provided common services to  
furnaces rose from 619 in 1938 to 728 in Igj4. While open-hearth supplement the activities of the individual firms under general 
furnaces declined from 446 (1938) to 397 (1954)~ electric furnaces government supervision. During the war the ministry of supply 
rose from 104 to 232. iron and steel control formed the link between government and in- 

In the third quarter of the 19th c a t u r y  Great Britain pro- dustry and ensured that the demands of the war effort were met. 
duced half the world's output of pig iron and was by far the Between 1946 and 1949 public supervision was exercised by the 
largest steel-manufacturing centre. But though the British output Iron and Steel board, representing the employers, the trade unions, 
steadlly expanded. world production increased on a much faster the treasury and consumers under an independent chairman. The 
scale, and by 1913 Britain was 
producing little more than a tenth TABLE XXIV.-Iron and Steel Production 
of the world total. During World (In thousands of tons) 

War I the demand for weapons 
and munitions enforced the mod- 
ernization of a somewhat lagging 
industry and brought about a 
great extension of production ca- 
pacity, but after the war the in- 
dustry soon began to encounter 
difficulties. 

Productive capacity had been 
similarly increased in other parts 
of the world, and, while Britain . 
maintained its policy of free 
trade, the iron and steel industry 
had to face competition from 
countries which were maintaining 
their own industries behind tariff 

Acid . , , . . , . . oz-tearth . . . . , , , 

Acid . . . . . . . . EEzC . , ' ' . ' ' ' 

Ingots. . . . . . . . 
Castings . . . . .  

AU other ingois a i d  castings . . . 
. . . . , 

1946 

1,121 

1,135 
66 

5,288 
I 

150 
7,761 

Product 

p l ~ ~ ~ ~ a t i t e  . 
Or$;;;;ry 

Forge z,"zt 
Ferroalloys 

Total 

1938 

1,484 

1,929 
151 

3,763 
4 

130 
6,761 

1951 

1,333 

1,417 
70 

6,675 

172 
9,669 

1941 
ppp---- 

g06 

1,082 
IOI  

5.182 
I 

120 
7,392 

1913 

3,605 

{ 3 , 8 0 2  

2,530 

324 
10,260 

1954 

1,436 

1,441 
45 

8,772 

187 
11,883 

1924 

2,342 

1,858 
376 

2,445 
95 

191 
7,307 
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Labour government's Iron and Steel act of 1949 transferred about 
80 of the largest iron-and-steel-producing companies to public 
ownership in Feb. 1951, by vesting their securities in the new Iron 
and Steel Corporation of Great Britain. The Conservative govern- 
ment began to denationalize the industry in 1953. 

TABLE XXV.-Iron and Steel, Gross Value of Output 
(In millions of oounds) 

'Provisional census results. 

Blast furnaces . . . . 21.0 
Melting and rollkg . . . . 87.: 
Iron foundries . . . . 
t e e  h e  . , , . : I(\; 
Wrought iron and steel tubes . . 

TABLE XXV1.-Iron and Steel, Average Numbers Employed 
(In thousands) 

35.9 91.9 121.9 194.6 
143.2 367.6 543.9 735.7 

: I);!. 1 1 22.5 98.2 120.0 

*Frovisional census results. 

Blast furnaces . . . . 15.8 
&felting and rolling . . . . 114.1 
Iron foundries . . . . . 110.7 
Steel sheets 
r o g h t  iron a n  e l  u s  : : ii:i 

Tin-P la te  Industry.-Production and employment figures in 
the tin-plate industry during certain years were as shown in Table 

in the race. In spite of setbacks caused by the depression of the 
early I930S, the industry continued to expand. 

The average number of persons employed in general engineering 
establishments in 1938 was g13,ooo; in 1947 it  was 1,261,ooo. 

During World War I1 the engineering industries naturally ex- 
panded. They retained much of their added importance after the 
war, working partly for the industrial re-equipment of the country 
and partly for new industries developing abroad. The number of 
persons employed, including a large proportion of women, was 
about 49% greater in 1954 than in 1938. During this period ex- 
ports of engineering products formed a greatly increased proportion 
of the total of British exports. Tables X X X  and X X X I  give an 
idea of the development of machinery output. 

19.6 27.3 
144.3 200.1 
129.1 118.9 

20.0 1::: 1 37.8 

XXVII 
- 

TABLE XXX1.-Agricultural Machiwry Output 
TABLE XXVI1.-Tin-plate Industry (In units) 

TABLE XXX.-Machinery Output, by Value 
(In thousands of pounds) 

27.8 
205.2 
120.7 
19.7 
42.6 

Type 

Mechanical engineering . . 
Electrical engineering . . . 
Marine engineering . . 
Locomotive manufacturing . . 
Textile machinery, parts and 

accessories . . . 
Machine tools (metalwo;king) . 
Statiopary internal-combustion 

englnes . . , . . . 
lMining machinery . . . 
Printing, bookbinding, ek. ,  

machines . , . . . 

31.3 
209.1 
121.6 
18.3 
41.5 

*Provisional census returns. 

Year 

1907 . . . . . . 
1924 . . . . . . 
1935 . . . . . . 
lg54* . . . . . 

Nonfer rous  Metals.-Table XXVII I  shows the value of the 
gross output and the average employment in the principal branches 
of industry manufacturing nonferrous metals. 

TABLE XXVII1.-iVonferrous Metals 

Year 1 Total output / Average number employed 

1935 

103,178 
j 5,846 
12,434 
17,878 

12,000 
6,000 

4,000 
3,000 

3,000 

Total output 

f 8,42 j,ooo 
21,132,000 
13,663,000 
74,800,000 

*Provisional census returns. 

1951 

763,500 
370,000 
68,500 
70,200 

76,000 
49,000 

43,000 
20,000 

18,000 

1948 --- 
452,864 
22  5,629 

51,905 
61,062 

59,000 
33,000 

27,000 
17,000 

11,000 

TABLE XX1X.-Foreign Trade i n  Nonferrous Metals 
and iVIanufizctures Thereof 

1954 

1,067,000 
498,100 
95,600 
90,700 

70,000 
66,000 

44,000 
20,000 

18,000 

Average number 
employed 

20,628 
27,968 
21,985 
14,600 

Motor  a n d  Cycle Industries.-Production figures in quantities 
and values for the motor and cycle trades were as shown in Table 
XXXLI. The number of persons employed in the motor and cycle 

Type 

Tractors . . . . 
Plo~vs . . . . 
Mowing machines . . 
Milking macl~ines . . 
Harvester-threshers . . 

TABLE XXXI1.-Motor and Cycle Indzcstry 

£243,934,000 
6239,957,000 

Imports and Exports 

I m p o r t s .  . . . . . 
E x ~ o r t s .  . . . . . 

i Product / 1907 / I924 1 rg35 1 1951 1 

1938 

10,679 
12,580 
4,641 . . . - 

I939 

£32,717,394 
£1 ~,6i8,107 

I Comnlete motor vehicles. I I I 11 I 
inc'luding commercial 9,800 133,400 377,561 1 (number and value) . . P ~ , ~ Q , o o o ~  £~4,757,000 1 158,35n,ooo 11 739.25B I 

Complete chassis, including E296,443,ooo 

1946 

47,046 
99,947 
9,338 
6,041 

125 

commercial (number and 22,454 63,697 
value) . , £859,000 £8,11g,ooo £13,661,000 

Motorcycle (numb& a i d  ' I 1 I O ,  1 64,690 1' 1 8 1 , ~ o  I 
value) . . . . . £rzo.ooo Ei.877.000 £2.62~.000 f 1 i . 4 0 ~ ~ 0 0 0  ", , ". . . . 

Cycles (number and value) . 61 5,300 704,352 1,d87,000 3,786;ooo 
3 396 000 £3 859 ooo £6 664 ooo ~30,380,ooo 1 Engines and parts (value) . 1 i r :Q5:ooj  f rd366000 1 *i:z18:0ao I£ 2 3 ~ , 0 ~ 6 . 0 0 0 * ~  

1950 

rjo,488 
55,490 
27,076 
19,447 

4,325 

*Excluding motor bodies. 

1954 

166,791 
36,573 
19,554 
10,238 

6,120 

industries increased from 53,639 in I907 to 169,288 in 1924, to 
224,568 in 1935, to 316,150 in 1948 and to 338,000 by the end of 
Dec. 1955. 

Increases over the period before 1914 were substantial, especially Import and export figures are given in Table XXXIII .  
in the production of aluminum and of tin manufactures. Table The motorcar industry enjoyed a measure of tariff protection, 
X X I X  gives the import and export figures. with but one brief interval, from 1915 on, and was enabled to de- 

Engineering.-Since it became possible to manufacture ma- velop while other industries were still feeling all the effects of 
chinery with any degree of precision, engineering has held an im- foreign competition in the home market. 
portant place in the British economy, though one vulnerable to the After the outbreak of war in 1939 the industry suffered for a 
fluctuations of the trade cycle. A particularly important place was time from declining markets, and it  was not until after the fall 
acquired during the 1930s by 
electrical engineering. TABLE XXXII1.-Value of Foreign Trade i n  Motorcars and Chassis 

During this period the foreign 
trade oosition of the electrical I I Imports I Exports 
-. . . .. . 

industry was very satisfactory, Cars Chassis Cars Chassis 

since Great Britain's position as I ear / Yunlber 1 Value / Number I Value 1 Number Value Number I Value ( 
the chief exporting country in the 
world was challenged only by 
the United States, Germany 
(which easily led the world be- 
fore 1914) having dropped back *Including chassis of commercial vehicles. 
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of France, in June 1940, that it was fully mobilized for war pro- 
duction. An important section of the industry was transferred to 
the manufacture of aeroplanes, but in 1942 it was producing tanks 
and other military vehicles at  the rate of 257,000 a year. After 
World War I1 motorcars became an important export. In  order to  
simplify production the range of models was reduced and much was 
done to standardize components. This process was accompanied 
by a structural simplification, and by 19 56 only 2 0  independent car 
manufacturers remained. Experiments with gas turbines indicated 
an important technical development. 

A i r c r a f t  Industry.-Production figures for various years from 
1924 onward were as shown in Table XXXIV. 

TABLE XXX1V.-Aircraft Trade 

I 
-- - 

Item I 1024 I 1030 I I915 I 1951 1 

*Excluding military types except those for export. ?Figures withheld for security 
reasons. 

Value of products . / £4, j jq,ooo 
Aeroplanes (with and without 

engines) (numberandvalue) £~,yo.$,ooo 

The figures in Table XXXIV reflect the very satisfactory prog- 
ress of a young industry, but the actual number of aeroplanes 
produced in 193 j m7as still considerably less than the number pro- 
duced in 1918. Although the production of military aircraft was 
steadily increased from 1938 onward, it was not until after the 
middle of 1940 that the full urgency of the need for an air force 
capable of repelling German attacks became apparent. 

Aircraft production was undertaken on a previously unparalleled 
scale during the last part of the year, and for a time became the 
most vital part of the British war effort. The rate of production 
was more than maintained, and by the first quarter of 1942 it was 
double that of the last quarter of 1940. World War I1 gave a 
powerful impetus toward new developments, and this was main- 
tained during the internationally uneasy first decade after the war. 
The reciprocdting engine was strongly challenged by the turbine; 
pure jet and turbojet engines mere used to power bigger and faster 
aircraft for both military and commercial requirements. Aircraft 
of unusual shapes were becoming commonplace as nev wing shapes 
(delta and swept-back) and metals were developed in attempts to 
overcome the thermal barrier. 

Cotton.-Cotton Spinning.-No effective comparison can be 

TABLE XXXV.-Output of Cotton Yarn and Waste 
(Weight and value in thousands) 

I Output 

e o p a e  engines s o d  p a  1 ::: 1 973 3,030 t 

£188,7j,,ooc 
527* 
t 

£8,688,000 I £13,91g,ooo 

Goods made on commission 
Cotton yarn, including sewing 1 9,946 lb. I j,ggj 1b. 

cotton single and doubled . £521 £289 
Cotton &ste, . . . 57 1b. 

unmanufactured . . . £I 
Cotton yarn, reeled, mound, . 4,546 1b.t 39,7 54 1b. 

warped, etc. . . £66t £328 
Total, rv~rk  dohe on 

commiss~on . . . £587 £618 
Total, ~rincipal products . $195,241 $75,127 

'Including spun man-made fibre yarns. tSo far as recorded. 

rately (number and value) £1,479,000 
Average number of persons 

employed 11,735 

1,459 . 
£3,376,000 

TABLE XXXV1.-Exports of Cotton Yarn 

1,807 
£4,60z,ooo 

10,480 lb. 

$2,503 

f 1,702 

Number of estiblisi;mtnts . 20 A7 

made between 1907 and 1924 or later years, since no particulars 
were recorded in 1907 of the output of yarn used for manufacturing 
purposes by the spinning firms. The figures of output for 1924 
and various later years are as shown in Table XXXV. 

t 

157,575 

£2,;31,ooo 

21,322 

The  exports of cotton yarn for 1913 and various later years 
were as shown in Table XXXVI. 

Cotton Weavi?zg.-The total figures for cotton goods manu- 
factured, together with their value in the census years, were as  
shown in Table XXXVII.  

TABLE XXXVI1.-Cotton Weaving 

£3,918,000 

35,032 

I Item / Igo7 I 1924 1930 1 I935 1 1954 I 

*Provisional census returns. 

Thousands of 
linear yards . 

Thousands of 
square yards 

Thousand hun- 
dredri eight 

Cotton Piece Goods.-The aggregate number of persons em- 
ployed in cotton spinning and weaving for the census years were 
as shown in Table XXXVIII .  

TABLE XXXVII1.-Employment in Cotton Spinning and Weaving 

7,076,203 

... 

Year \ Males / Females 1 Total  I 

Net sellingvalue I £ ~ ~ , ; ; i , o o o  

5,588,808 

6,026,060 

I0 344 

With 1918 the cotton industry declined seriously and it  was un- 
likely that it would ever regain the position in world trade i t  
once occupied. The causes of this decline were twofold : increased 
competition abroad and insufficient adaptability within the indus- 
try a t  home. . Improved methods of production rendered obsolete 
much of the equipment of the Lancashire cotton mills, but  replace- 
ments were not made, and the industry was unable to organize it- 
self more economically by such means as amalgamation, joint 
marketing schemes, etc. Countries such as India and China which 
were formerly customers themselves became producers, and the 
rapid expansion of the Japanese cotton industry introduced the 
severest competition in world markets. The Cotton Industry 
act, designed to reduce the excess capacity of the industry and to 
increase consumption, was passed in Aug. 1939, but the coming of 
war prevented it from having the desired immediate effect. During 
the war many of the cotton factories were taken over and con- 
verted for various types of war production. 

During World War I1 the cotton textile industry suffered the 
penalty for not being directly connected with the prosecution of 
the war. Raw materials mere rationed, production was concen- 
trated in a restricted number of plants and labour was diverted to 
other tasks. The labour shortage persisted after the war and pre- 
vented the industry from sharing the general industrial expansion 
which then began. Soon after, the growth of cotton textile indus- 
tries abroad threatened to provide a more lasting barrier to  
recovery. The industry continued to suffer from inadequate equip- 
ment and from excessive fragmentation. Nevertheless, through 
the inducement of a re-equipment subsidy, the Labour government 
did bring about a substantial consolidation of interests in the 
spinning section. In its search for export markets the industry 
moved strongly toward the manufacture of finer counts. 

Woollen a n d  Worsted Industries.- Semimanufactured Prod- 
ucts.-The totals of semimanufactured products for 1907 and 
various later years are given in Table XXXIX.  

~163,447:ooo 

1907 . . . . . 
1924 . . . . . 
1930 . . . . . 
1935 . . . . . 
1948 . . . . . 

TABLE XXX1X.-Woollen and Worsted Production 
(In thousands of ~ o u n d s )  

3,10o,OOO 

3,320,000 

6,510 

I Product / I907 1 1924 / I930 / 1948 1 1955 1 ----- 

d64,946,ooo 

219,980 
197,087 
143,860 
128,338 

92,663 

1 z ~ ~ o = l ; b b i ~  I I 2 I 2%; I ; A  I 2:::::; / 3 0 ~ ~ ~ 0 0  
Yarns 452,000 553,787 385,989 493,136 1 538,800 

3,081,138 

3,385,522 

6,987 

1955* . . . , , 93,190 

Woollen and Worsted Fabrics.-The total values of woollen and 
~ i~ors ted  fabrics for the same years as those shown in Table X X X I X  
were as follows: (1907) £40,zgq,ooo; (1924) £89,578,000; (1930) 

I.994,OOO 

. . . 

. . . 
853,886,000 

352,082 
350,690 
245,529 
22o,g81 
165,798 

5239,200,000* 

*Estimate a t  end of May. 

572,062 
527,777 
389,389 
349,319 
258,461 

180,130 273,320 
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£ 59,960,000; (1948) £ 137,883,0~0; (1955, provisional returns) 
£618,200,000. Foreign trade figures are given in Table XL. 

TABLE XL.-Foreign Trade i n  Woollen and Worsted Products 
(In thousands) 

Product 1 I913 1 1 9 U  I930 1 1948 1 I951 I I954 I 
pppp-p 

*Linear yards. 

Yarns (lb.) 
Imports . . 
Exports . , 

Tissues (sq.yd.) 
Imports . . 
Exports . , 

The wool textile industry followed roughly the same course as 
the cotton industry after 1918, though its decline was far less 
serious. I t  was, however, subjected to similar foreign competi- 
tion, losing considerable markets in the far east, and as partial 
recovery came after the depression years there was growing concern 
over redundancy of plant, with consequent attention to schemes of 
control and planning. Other developments affecting the industry 
were the increased use of synthetic fibres and attempts abroad to 
find substitutes for wool. Within the industry itself there was 
an increased demand for woollens at  the expense of worsteds and 
for  knitted fabrics at  the expense of woven ones. Such factors 
influenced regional unemployment, since the various branches of 
the industry were highly localized. 

The woollen and worsted industries underwent a contraction dur- 
ing World War 11. They also maintained a high degree of speciali- 
zation. Foreign competition was far less severe, and for a number 
of years after the war the industries' products were among the 
country's most valuable manufactured exports. The capital equip- 
ment, however, was tending toward obsolescence. The average 
number employed in the industry was 264,021 in 190 j ; 274,397 in 
1924; 230,342 in 1930; 242,209 in 1935; 183,668 in 1948. It  re- 
mained fairly steady for the next six years and estimated numbers 
a t  the end of May 1955 were 207,000. 

S i lk  and S y n t h e t i c  Fibres.-Output and employment figures 
are shown in Table XLI. 

TABLE XL1.-Silk and Synthetic Fibres 

32,994 
80,415 

65,183* 
168,374* 

I Year / Value of gross output / Average number employed I 

17,801 
65,893 

31,386 
221,563 

This industry showed a steady expansion, as a result of the de- 
velopment of synthetic fibres. I t  is significant that before 1924 
there are no statistics of production distinguishing synthetic fibres 
from silk, but in 1924 the output of natural silk and mixtures was 
valued at £3,558,000 and that of synthetic fibres and mixtures 
a t  £3,308,000. By 1935 the balance of production had changed 
remarkably; natural silk and mixtures had decreased to £ 1:579,ooo, 
but the value of synthetic fibres and mixtures had reached a total 
of £17,028,000. 

After 1924 exports overtook imports and till 1939 the excess 
of exports over imports was steadily growing. 

The synthetic fibre industry continued to expand after World 
War 11. Unlike the production of other textiles, that of synthetic 
fibres remained in the hands of a small number of large under- 

I907 . . . . . 
1924 . . . . . 
1935 . . . . . 
1951* . . . . . 
19j4* . . . . . 

TABLE XLI1.-Foreign Trade i n  Synthetic Fibres, Yarn  and Fabrics 

1 ~ ~ 0 5 8  
49,573 

39,642 
113,753 

I Year 1 Imports / Exports 11 Year 1 Imports I Exports I 

*Provisional census returns. 

$j,236,000 
20,299,000 
36,110,000 

200,800,ooo 
198,400,ooo 

takings. Nylon, first produced in the United States in 1939, as- 
sumed importance as a British manufacture after the war. Output 
of Terylene (known as Dacron in the U.S.) for 1956 was forecast 
a t  over I I ,ooo,ooo Ib. 

Fores t ry  and Timber.-Great Britain was once heavily for- 

9,673 
26,888 

12,075 
98,035 

32,198 
39.932 
81,825 
92,200 
84,300 

ested, but centuries of timber cutting and clearing have denuded 
the country of the original forests. I n  Europe as a whole about 
31% of the surface is covered with timber, but in Great Britain, in 
spite of its well-wooded appearance, barely 4% of the surface is 
thus covered. I t  was estimated in 1926 that there were roughly 
3,000,000 ac. of woodland of all types in the island. 

World War I showed how dependent Great Britain was on im- 
ported timber, and stocks of native trees were seriously depleted to 
meet wartime needs. In  1919 a forestry commission was set up to 
meet the situation, and it embarked on a scheme for planting 
I ,  777,000 ac. over a period of 80 years. By the end of 1938 it had 
acquired 1,o9 7.000 ac., of which 340,638 ac. had been planted. A 
special feature of the activities of the commission from 1936 on- 
ward was its attempt to combine reafforestation with relief of the 
distressed areas in northern England and south Wales. 

During World War 11 felling had to be undertaken on a large 
scale. Domestic production consequently dwindled and remained 
on a low level for several years after the war. From the peak of 
1943 to 1954 production fell from z16,5oo,ooo to about 87,ooo.ooo 
cu.ft. Reafforestation was undertaken after the war. Great 
Britain is dependent on imported timber; exports are negligible. 
After World War I1 a reafforestation program began. I t  aimed a t  
producing 5,000,000 ac. of fully productive forests. 

Building Materials.-The production of these materials and 
the average number of persons employed in certain years are as 
shown in Table XLIII .  I t  should be noted that the figures for 

6,809 
26,554 

18,749 
118,728 

3,145 
25,480 

9,828 
99,000 

*Provisional census returns. 

TABLE XLII1.-Clay and Building Materials Manufacture 

1930 and 1935 include returns made by certain firms which were as- 
signed to the building and contracting trade for 1924 The number 
o f  persons employed in 1930 by these firms was about 2,600. 

Several items of interest are included under these headings. 
Thus, tar-paving and other road materials in 1930 were valued at  
£6,360,000 (Great Britain), whereas the total for 1907 was only 
£goS,ooo, including Ireland. This reflects the increasing wear 
and tear on the roads through motor traffic. Another symptom is 
the heading of £1,649.000 for contract and job work on roads in 
1924 (including paving materials used) for which no counterpart 
is to be found in the earlier year. Other items which increased 
materially as a result of the development of new methods of con- 
struction were artificial stone and roofing felts. 

TABLE XL1V.-Building and Contracting Industry 

Average number of 
persons employed Year 

I Year I Value of gross output I Average number employedl 

Value of gross output 

TABLE XLV.-Furniture, Cabinetmaking and Upholstery Manufacture 

1907 . . . . . 
1924 . . . . . 
1930 . . . . . 
I935 . . . . . 
1954* . . . . . 

I Year I Gross output I~verage  number employed 1 
1907 . . . . . $12 063 ooo 
I924 . . . . . 26~108~000 
I930 . . . . . 33,815,000 
1935 . . . . . 33,0I5,000 
IOCL* . . . . . r61.6oo.000 

*Provisional census returns. 

d87,967,000 
193,4949000 
194,288,000 
216,000,000 

1,911,400,000 

*Provisional census returns. 

513,993 
514,353 
453,807 
502,300 

1,650,300 

After World War I1 building materials grew in variety; heavy 
arrears had to be made good, and standard materials such as timber 
were hard to get for several years. Innovations which seemed 
likely to stay comprised the greatly extended use of cement and 
artificial stone, plasterboard in place of plaster and laths for walls 
and ceilings, concrete and hollow blocks for floors and bituminous 
asphalt as a substitute for lead and zinc on roofs. 
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Chemical and Allied Industries.-The total o u t ~ u t  of ehem- TABLE L.--China and Earthenware .&fanufactures 

ical manufactures in 1907 was valued at  F24,oz j.000. The figures 
for 1935, 1948, 1951 and 1954 were as shown in Table XLVI. 

TABLE XLV1.-Chemical and Allied Trades 
(In millions of pounds) 

Product 1 I935 1 1948 1 IG51 1954' ---- 
Total . . . . .  

Mineral oii refihing . . . 
Drugs and medicinal products , 
Coke ovens and by-products , 

Soap candles and glycerin . . 
~ertiiizers and disinfectants . . 
Dyes and dyestuffs . . 
Explosives and firevorks 
Toilet preparations and perf"mer; 

*Provisional census returns. 
*Provisional census returns. 

The average number of persons employed was as follows: (1907) 
52,257; (1924) 66,962; (1930) 70,475; (1935) 77,611; (1948) 

TABLE LI1.-Foreign Trade, Glass Indus t r~  

16 5. 532 ; (195 j, May 31 est.) 519,490. The dominating position yeat ~~~~~t~ Exports I/ Year Imports ~ x p o r t s  

in the British chemical industry is held by Imperial Chemical In- 
dustries. Ltd. (q.v.). 

W7hen war broke out in 1914 British factories were equipped for 
manufacture of explosives only on a small scale, and the industry 

Year 

I907 . . . . . 
I924 . . . . . 
1930 . . . . . 
1935 . . . . . 
1954' . . . . . 

Gross output 

£7,585,000 
17,483,000 
14,603,000 
14,oi~,ooo 
57,500,000 

had to be expanded rapidly with government assistance. The posi- exceed the imports. 
tion with regard to dyes and dyestuffs was even worse, since In  spite of vicissitudes corresponding to general trade cycles, 
more than 80% of the world output came from Germany and only the record of the glass industry was one of development and ex- 
2 %  from Great Britain. As a result the German patents were re- pansion. The manufacture of glass was revolutionized after the 
voked, and by 1917 the essential requirements of the country were beginning of the aotli century through the replacement of old 
being met. After the mar the strategic importance of the industry methods by automatic and semiautomatic machines, which enor- 
was fully realized, and it was maintained by means of the Dyestuff mously increased productive capacity. New uses for glass were 
(Import Regulations) act, which came into force in 1921 and pro- found, and many new types of glass were developed. The output 
hibited imports except under licence. Though Germany recaptured of glass containers more than doubled between 1935 and 1952. 
the greater part of the export trade that it had formerly had, Rubber.-In 1938 Great Britain imported 168,200 tons (in- 
British output of dyestuffs in 1937 was 31,633 tons as against cluding synthetic) of crude rubber, of which 132,000 tons were re- 
63!00o tons in Germany. 

The chemical industry expanded rapidly during World War I1 TABLE LII1.-Rubber AWanufactures 
and was further strengthened by the Patents and Designs act, 
19jo. The productive capacity was estimated at £3 ~ O , O O O , O O O  in employment 

1948 and continued to expand rapidly for a number of years. Rubber 
Particular attention was given by the government to the refining H;;ph ssdles , of crude petroleum. Other new developments included, among other . 
chemical fibres, the production of nylon and Terylene and, in the ","!),"~,":,",,f" 
pharmaceutical branch, of antibiotics, in particular of penicillin. 
Chemicals played a greatly increased part among exports. *Provisional census returns. 

The imports and exports of chemical manufactures are given in tained for manufacturing; in 1954, 262,900 tons were imported, of 
Table XLVII. I t  will be seen that British exports considerably which 236,400 tons were retained. In 1950 the gross output of the 

TABLE XLVI1.-Foreign Trade in Chemical Manufactures rubber trade was £162,06g,ooo. 

Average number employed 

68,168 
69,402 
69,873 
65,775 
78,270 

*Provisional census returns. 

TABLE L1.-Glass Industr? 

Product 

Products other 'than drugs, 
dyestuffs, pigments, etc. 

Imports . . . . 
Exports . . . 

Dyes and dyestuffs 
Imports . . . . 
Exports 

Drugs and medicines 
Imports . . . . 
Exports . . . . 

Painters' COIOUIS, etc. 
imports . . . . 
Exports . . . . 

Total 
Imports . . . . 
Exports . . . . 

Year 

1924 . . . . . 
1930 . . . . . 
I935 . . . . . 
IQSI* . . . . . 

Gross output 

£12,g62,000 
13,713,000 
17,056,000 
80,966,000 

Table L I I I  shows the values of 
the principal rubbermanufactures. 

The rubber industry of Great 
Britain, like that the United 
States, suffered severe dislocation 
early in 1942 when the Japanese, 
by Malaya and the 
Netherlands Indies, captured the 
principal sources of the world's 
rubber supply. After the war this 
was reversed. By 1948 imports 

rubber exceeded the 1938 level 
and continued to expand. Tires 

TABLE XLVII1.-Paint, Colour and Varnish Manufactures and tubes remained the most important items of production. 

Average number employed 

36,849 
39,571 
45,869 
69,374 

Year Gross output 

1907 . . . . 
1930 . . . . ! 1 £8,562,000 
1924 . . . . 16,948,000 

1~,528,ooo 
I935 . . . . . 22,140,000 
1954* . . . . . 116,800,000 

1939 

$9,322,227 
14,2~3,650 

3 , ~ ~ 3 , 6 4 3  
1,621,330 

1,817,014 
3,252,410 

1,767,305 
3,620,795 

15,920,189 
22,788,185 

£6,898,g26 
13,638,696 

3,082,916 
311,386 

1,984,637 
2,351,781. 

1,369,316 
3,231,525 

13,335,795 
1g.s33,388 

1930 

£6,938,463 
141877,273 

2,396,066 
996,157 

2,167,622 
2,835,857 

2,069,237 
3,249,189 

13,571,388 
21,958,476 

£7,802,122 
17,672,280 

2,839,760 
1,010,982 

2,246,443 
3,119,835 

1,728,850 
3,675,276 

14,617,175 
25,478,373 

Average number employed 

13,840 
18,502 
21,292 
24,893 
41,830 

1935 

£6,470,779 
13,250rI13 

2,331,074 
1,571,337 

1,291,641 
3,038,997 

1,507,g~r 
3,468,056 

11,601,484 
21,328,503 

£21,243,879 
46,464,560 

4,607,891 
8,517,937 

1,275,593 
15,746,351 

3,608,121 
12,818,022 

30,735,481. 
83,546,870 

BIBLIOGRAPHY.-A~~UU~ Reports of the Gas Council and the British 
Electricity Authority; Report of Royal Commission on the Press 
(H.M.S.O., London, 1949);  Report of the Cotton Textile Mission to 
the U.S. (H.M.S.O., London, 1944) ; Report of the working party on 
the cotton industry (H.M.S.O., London, 1946) ; Sational Advisory 
Council for the Motor Manufacturing Industry, Report on Proceedings 

*Provisional census returns. 
(H.M.S.O., London, 1947). 

TABLE L1V.-Printing and Bookbinding Industry 
TABLE XL1X.-Plastics Materials 

£91,697,939 
163,939,935 

6,680,7~0 
11,571,646 

7,696,104 
35,896,600 

6,193,764 
21,410,324 

112,268,547 
232,818,505 

Year 

1935 . . . . . 
1948 . . . . . 
19iI . . . . . 
1954t . . . . . 

*Excluding firms of ten persons or less. tProvisiona1 census returns. *Provisional census returns. 

Year 

1907 . . . . . 
1924 . . . . . 
1930 . . . . . 
1935 . . . . . 
~ g s i *  . . . . . 

1 Value of gross output 

~24,709,000 
56,76g,ooo 
56,597,000 
55,474,000 

z16,goo,ooo 

£2,233,000 
26,975,000 
58,412,000 
83,000,000 

Average number employed 

174,116 
168,638 
167,849 
164,706 
194,600 

3,962* 
15,947 
20,427 
22,900 
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TABLE LV.-Newspapers and Periodicals 

W a r t i m e  O r g a n i z a t i o n  of Industry.-Comparatively little 
had been done before Sept. 1939 to put British industry on a war 
footing, although a certain amount of effective planning had been 
begun. In the aircraft industry, for instance, "shadow" factories 
had been organized, and new factories, as well as extensions of ex- 
isting ones, had been authorized during 1938. But, in spite of 
many governmental controls, British industry, during the first eight 
months of war, followed a "business as usual" policy. 

The  complete reorganization of industry on a wartime basis did 
not begin until after the fall of France. First the aircraft in- 
dustry, and gradually every other industry, was brought to the 
maximum of war production, until only the barest needs of the 
civilian population were supplied by such factories as were allowed 
to continue producing their usual products. 

Control of Industry.-Until March 1942 production was directed 
by a production executive under the war cabinet. Under the pro- 
duction executive there were four main committees, and decentrali- 
zation of the handling of production problems was achieved through 
the work of I I regional boards. 

Under the Emergency Powers act, the government specified that 
it  should control: ( I )  the production, storage, distribution and 
consumption of all articles, and the price at which they might be 
sold or hired; and (2) charges for any aspect of essential work. 

Many steps were taken to ensure the employment of machinery, 
materials and labour with maximum economy. 

After the entry of the United States into the war the national 
effort was directed primarily toward procuring a maximum of man- 
power rather than toward the reorganization of industry, and for 
the rest of the war the severest shortage was that of workers. 
Censuses were taken of all types of machinery, and the machine 
tool control of the ministry of supply was strict in removing tools 
which were not fully employed. The regional boards and capacity 
clearing centres were active in exposing delays and bottlenecks. 
Finally the government had the power to appoint a controller to 
manage any business when it deemed it necessary. In the early 
stages of the war civilian supplies were cut down by the Limitation 
of Supplies order, which restricted supplies of certain raw materials 
to wholesalers working for the domestic market. This method was 
eventually superseded by a system of direct regulations and pro- 
hibitions for a u~ide range of civilian goods. 

Concentration of Industry.-In March 1941 the president of the 
board of trade initiated a new plan for concentrating production 
of civilian and export goods in a reduced number of factories. In 
each industry a number of firms were to select "nucleus" firms 
to handle all their production. The latter were to work full time 
and would be guaranteed adequate labour and raw materials. The 
remaining firms were closed or converted for the duration of the 
war, their labour, machinery and factory space thus becoming avail- 
able for the production of war goods. By April I ,  1942, after one 
year of operation, concentration had released 195,560 workers from 
31 industries and it was expected that an additional 30,000 workers 
would be released. By March 1944 the total number of persons 
so released came to 290,000. Factory space thus made available 
was reallocated by the board of trade, and during the first year 
52,000,000 sq.ft. of space was thus reallocated, one-third for pro- 
duction, two-thirds for storage. 

Control of Labour.-In June 1940 steps were taken to prevent 
competitive bidding for skilled workers. An order was issued pro- 
viding that workers in essential industries could be engaged only 
through the ministry of labour's employment exchanges. 

By Oct. 1941, 19,000 undertakings had been scheduled under the 
various orders, including undertakings in the merchant navy, coal 
mining, building and civil engineering, iron and steel, dock labour, 
agriculture, railways, shipbuilding and cotton manufacturing. By 

Year 

1907 . . . . . 
1924 . . . . . 
1930 . . . . . 
1935 . . . . 
19j4* . . . . . 

June 1942, 8,000,ooo workers were covered under the Essential 
U70rk orders. 

Within industry itself there was a considerable growth of joint 
(i.e., employers' and employees') machinery for the regulation of 
wages and working conditions. A further striking development in 
collaboration was the formation of joint production advisory com- 
mittees within the factories to stimulate production. 

Production.-No specific figures for output were issued, but it  
was clear that by mid-1942 British production was nearing its 
peak. Using the production of Jan. 1941 as equivalent to 100, pro- 
duction in June 1942 had reached the equivalept of 244 for air- 
craft and 289 for "other warlike stores." During the later years 
of World War I1 the claims of the fighting services led to a decline 
in the total volume of production. 

Effects of t h e  War.-The final impact of the war on the coun- 
try's capital equipment was different in different sectors. From the 
beginning new investment had been strictly controlled and on bal- 
ance there was a substantial loss in capital equipment. At the 
end of the war it was estimated that nearly 750,000 extra workers 
would be needed simply for the maintenance and renewal of plant. 
Maintenance and equipment were inadequate in transport, docks, 
gas, electricity, water and drainage and in all the manufacturing 
industries except metals, engineering and chemicals. The mines 
were somewhat and agriculture was much more heavily mechanized 
at the end of the war than they had been at the beginning. This 
distribution of investment exerted an important influence on the 
postwar development of industry. 

EXTERNAL COMMERCE 

*Provisional census returns. 

Value of gross output  

J13,548,000 
45,298,000 
51,606,000 
50,372,000 

214,000,000 

British commerce underwent an enormous development after the 
first quarter of the 19th century. In 1826 the aggregate value of 
the imports into and exports from the United Kingdom amounted 
to no more than F88,758,678; the total rose to £I 10,559,538 in 1836 
and to £20 j,62 5,831 in 1846. In  18 56 the aggregate of imports a ~ d  
exports had risen to £311,764,507, in 1866 to £534,195,956 and in 
1876 to f631,931,30 j. Thus the commercial transactions of the 
United Kingdom with foreign states and British colonies increased 
more than sevenfold in the course of jo years. 

The important fact about the foreign commerce of the United 
Kingdom during the 20th century is that there was a steady in- 
crease in imports but no corresponding steady increase in exports 
of British produce and manufactures. Many industries, which 
formerly were mainly in British hands, were developed on the con- 
tinent of Europe, in America and to some extent in the east. The 
movement began in 1872. Up to that time the exports of British 
home produce had kept on increasing with the imports, although 
at a lesser rate and far inferior aggregate value; but a change took 

h e r a g e  number employed 

46 786 
56:724 
71,434 
78,448 

109,000 

TABLE LV1.-External Trade of the United Kingdom 
(In thousands of pounds sterling) 

I Period avenge  or year 1 Net imports 1 British export. / Re-exports I 

place in the latter year. While the imports continued their upward 
course, gradually rising from £354,693,624 in 1872 to £ 3 7 5 , ~  54,703 
in 1876, the exports of British produce fell from £256,257,347 in 
1872 to Fz00,639,20~ in 1876. The decline in exports, regular and 
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steady throughout the period, and TABLE LV1I.-U.K. Imports, Exports and Re-exports, 1939-55; Total Trade, All Classes 
with a tendency to become more (In millions of pounds sterling) 

pronounced every year, affected 
all the principal articles of British 
home produce. The external 
trade of the United Kingdom 
from 1875 onward is shown in 
Table LVI, which gives the total 
values of net imports, exports and 
re-exports. 

The figures in Table LVI show 
for the earlier period a favour- 
ably steady upward movement in 
both imports, exports and re- 

Year 

IQ3g , . . , 

1940 . . . . 
: : 

1947 . . . . 
1948 . . . . 
1949 . . . . 
1950 . . . . 

iiz: : : : : 
1953 . . . . 
;t2i : : : 

exports, subject only to a decline 
in the five years 1885-89. The figures for 1919 and 1920 reflect After 1939 the country had to draw heavily on its capital resources. 
the severe inflation of prices in those years, since they exceed by Between I913 and 1930 the percentage of the total British trade 
almost 2% and 3 times, respectively, the average value of the im- with the commonwealth changed little. After the Ottawa confer- 
ports for 1910-13, although the actual increases were only about ence of 1932, this trade increased. This is shown in Table LVIII.  
89.7% and 87.8%, respectively, over the 1913 imports. After 1919 Table L I X  shojvs the geographical distribution of U.K. trade for 
there was a continued decline in the value of some important export certain years. Imports from Europe declined, but  re-exports in- 
commodities (textiles, coal, ships, iron and steel), but between creased. The effects of Japanese competition are visible in the 
1924 and 1929 the value of nearly every other class of British ex- decline of exports to Asia, while the increase in trade with Oceania 
ports showed an increase. In  1931, however, at the height of the is largely the result of the Ottawa agreements. 
depression, the disparity between imports and exports became so Wor ld  W a r  I1 a n d  After.-The outbreak of war in 1939 
serious that Great Britain abandoned the gold standard and turned greatly increased the problem of earning enough by exports to pay 
from free trade to protection. I t  
was hoped to build up a system of TABLE LVII1.-Total Trade 

(Value in thousands of pounds sterling) imperial preference so that em- 
pire markets should be held and 
at the same time to use the tariff 
as a means of bargaining with 
other countries; but, while it is 
true that some industries were 
undoubtedly stimulated by pro- 
tection, most economists agree 
that this change of policy was not 
the primary cause of Great Brit- 

ain's recovery from depression. 

Net imports 

Values 

840 
1,126 

:::$ 
1,735 
2,014 
2,217 
2 ~ 5 2 3  

i:::; 
3.343 

:$;: 

The 'lain fact is that "the depre- 
*Republic of Ireland included in foreign countries and not in British commonwealth. ciation of sterling and the adop- 

tion of protection left the volume of British exports much lower, for  imports, which, of course, included munitions of war. The diffi- 
and the amount of unemployment appreciably higher, than before culty did not lie in finding markets-the elimination of German 
the great depression" (F. Benham, Great Britain Under Protection, exports and general shortages made it certain that  anything ex- 
pp. 222-223. In  1933 both exports and imports started on an up- ported would be readily bought-but in getting the raw materials 
ward course which continued until 1939. and labour needed to produce the goods. In tackling this problem 

The excess of imports over exports, which was a feature of the state directed labour and allotted the raw materials, while pro- 
British trade balances after 1872 and which rose as high as £463.- duction and marketing were left to private enterprise. This ar- 
ooo!ooo in 1926, is counterbalanced by the so-called "invisible" rangement worked fairly well, though the value of exports (1935 
exports. These consist of the earnings of British shipping, in- prices equalling 100) fell steadily from 94 in 1939 to 56 in 1941, 
surance, commissions and London financial services. To them after which the position was altered by the entry of the United 
must be addert-the income from overseas investments and from the States into the war. 
tourist industry. The volume of imports decreased as the war went on, partly from 

While Table LVI does not include capital movements, it suggests shortage of money and partly from shortage of shipping. The 
teasons why Great Britain was able, as in 1928, to bear an appar- weight of imports of food and feeding stuffs fell from an annual 
ently adverse trade balance of 
f ~ ~ ~ , o o o , o o o .  On the other hand, TABLE L1X.-Direction of Trade 

the over-all adverse balance of (In percentages) 

current items amounting to L ~ ~ ~ , -  Year and class of trade Europe Africa . Asia N. America S. America Oceania Sterling area 

ooo,ooo in 1931, together with Imports 
1913 . . . . . 40.53 6.10 12.71 23.85 9.07 7.64 20.90 

the drain of gold from the coun- 1g38 . . . . . 33.37 6.92 13.53 25.41 7.35 13.42 31.20 
try, caused the abandonment of : 1 : : : 1 7 . ~ 5  9.48 14.43 36.19 10.48 11.77 12.66 

32.77 
31.47 18.46 19.20 6.86 11.35 35.80 

the gold standard and the adop- 1954 . . . . . 31.06 12.31 16.20 22.19 6.48 11.76 38.52 

tion of protective tariffs. The ~ ~ i ~ i ~ h  exports 
table also suggests that Great 1913 . . . . . 34.65 9.86 25.20 11.99 9.59 8.71 32.65 

1938 . . . . . 36.39 15.69 16.73 11.46 7.36 12.37 
Britain's recovery from the de- 1946 . . . . . 38.20 20.41 

44.92 
17.55 8.47 6.21 9.16 45.16 

pression was due to internal :;:: : : : 1 : i;::; 16.36 14.81 17.43 12.08 6.51 16.97 50.87 
17.41 4.31 13.37 16.82 45.81 

causes and not to a revival of ex- 
ports, since in the very prosper- R~~~~~ , . 56,18 3.14 2.48 32.30 1.94 3.96 9.21 
ous year of 1937 there was never- 1938 . . . . . 76.15 2.71 2.j8 15.63 1.18 1.75 16.87 

1946 . . . . . 82.01 2.31 2.94 10.41 1.62 0.71 
theless an adverse over-all foreign . . . . . 7 ~ ~ 7  3.33 3.85 15.94 2.29 2.12 

1.51 
:1:8: 1 

balance of about £j6,ooo,000. I954 . . . . . 68.75 3.96 5.90 17.35 2.53 13.65 

Relative figures 
(rg38= 100) 

98 
131 
123 
146 
202 (89) 
235 
2 5s 
294 
113 
103 
1 1 2  

114 
. . .  

U.K. exports 

Class of trade 

Importsfrom 
Foreign countries . . , . . 
B r i t i d ~ o m ~ o n w e a l t h  . . . . 
All countries . . . . 

Exports (British produce) to 
Foreign countries . . . , 
British commonwea~tb . . . . 

R k : ~ ; ~ g t $  . . . . . . 
Foreign countries . . . . . 
British commonwealth . . . . 
Allcountries . . . . . . 

Value 

440 
441 
399 
915 

1,139 
1,583 
1,786 
2,171 
2,580 
2,550 
2,852 
2,674 
2,905 

Re-exports 

Relative figures 
(1938=1oo) 

93 
87 
85 

194 
242 (62) 
336 
379 
461 
101 

95 
98 

104 . . . 

Value 

46 
26 
5 I 
50 
59 
64 
58 
85 

127 
144 
106 
IOI 

119 

1938 1930 

Relative figures 
(1g38=100) 

74 
42 
82 
81 
95 (126) 

103 
94 

137 
10.5 
144 
1x7 
109 . . .  

Value 

548,696 
371,742 
920,438 

236,067 
234,816 
470,883 

50'138 
11,470 
61,608 

Value 

746,799 
25 5,088 

1,001,887 

326,955 
20g,100 
536,055 

66,552 
10,629 
77,181 

ICJSS* 

Per cent 

59.61 
40.39 

1oo.00 

50.13 
49.87 

1oo.00 

81.38 
18.62 

100.00 

Per cent 

74.54 
2 5.46 

~oo.oo  

60.99 
39.01 

100.00 

86.23 
. 13.77 
1oo.00 

Value 

2,0g5,430 
1 , 7 9 0 , 6 ~  
3,886,122 

1,4go.500 
1,414,969 

100,628 
18,051 

118,679 

Per cent 

59.92 
46.08 

1oo.00 

50.96 
49.04 

1oo.00 

84.79 
15.21 

1oo.00 
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average of about 22,mo,ooo tons for 1934-38 to one of 10:8oo,ooo 
tons for the first half of 1944. Imports of raw materials fell even 
more heavily. The shortage of shipping made necessary some 
thoroughly uneconomic developments: thus, while imports of iron 
ore fell by about two-thirds, those of steel ingots, semifinished 
steel and finished steel more than doubled. 

These concomitants of total war destroyed anything approaching 
a balance of trade. The deficit was financed partly by the realiza- 
tion of foreign securities (these were reduced by fairly equal 
stages from £3, j45,000,000 capital value in 1938 to F2,417.ooo,ooo 
in 1945 and to £I  .96o,ooo.ooo in 1948), partly by the accumulation 
of debts (the so-called sterling balances, which in June 1945 
amounted to f g,o j2,ooo,ooo) and partly by lend-Iease supplies 
from the United States amounting to f 2,426,000,000 net. The ex- 
istence of the sterling balances and the loss of foreign invest- 
ments continued for several years after the war to overhang the 
British balance of trade. Another legacy of the war was the forma- 
tion of the sterling area-that is, the large but shrunken region 
in which the pound sterling continued to be freely convertible. 

The distribution of British overseas trade was profoundly af- 
fected-and distorted-by the war. After the war the world could 
be divided into five main areas: ( I )  the dollar area, a source of 
vital imports but too nearly self-sufficient to be an easy market 
for  exports; (2) the rest of the western hemisphere, less important 
but relatively untouched by war; (3)  the countries of the Organi- 
zation for European Economic Cooperation (O.E.E.C.), trying to 
build up their injured economies by reciprocal action and U.S. aid; 
(4) other nonsterling countries ; and (5) the sterling areas. Of 
these, the dollar area, the most important, took in 1938 about 10% 
of British exports and furnished about 2 2 %  of British imports. 
I n  1947 the respective figures were 9% and 35% After this, 
strong efforts were made to redress the balance, and by 1954 the 
balance of trade with North America was more satisfactory. The 
percentages for (2) underwent no great change, but those for (3) 
and (5) showed a greater orientation of British trade toward the 
O.E.E.C. and toward the rest of the sterling area. These increases 
occurred at the expense of (4 ) ,  the other nonsterling countries, in- 
cluding of course the U.S.S.R. and the countries in its orbit. The 
structure of British overseas trade also undenvent a substantial 
change. In 1938 imports of food. drink and tobacco made up about 
half the total, the rest being divided fairly equally between raw 
materials and manufactured articles. In 1945 this pattern had not 
greatly changed. But during the following nine years the share of 
food, drink and tobacco shrank until, in 1954, it made up only 
about 40% of the total. Raw materials gradually came to pre- 
dominate, while imports of manufactured articles formed a smaller 
part of the total than in 1938. 

I n  its main outlines, the structure of exports remained as it 
was in 1938, ~ i t h  manufactured articles dwarfing all other ex- 
ports. (The only important raw material to be exported before 
World War 11, coal, could not be spared in large quantities after 
194 5.) Within the list of manufactured exports some significant 
changes occurred: those of capital goods (notably electrical goods 
and machinery) became more important, while textiles, which had 
been growing less important before the war, fluctuated a good 
deal: but roughly held their position. 

U n b a l a n c e d  Trade.-From the outbreak of war until the end 
of 1954 the structure and distribution of British trade were less 
important than the net balance. This varied widely from year to 
year and was affected by political as well as by economic factors. 
The  chief causes of the unbalance lay in the difficulties of the 
U.S. market and in the fluctuating terms of trade. The cost of this 
unbalance was high: U.S. and Canadian loans worth L ~ , ~ ~ o , o o o , o o o  
and European Recovery program aid aggregating $2,694,000,000 
were used up in an attempt to maintain the balance. . 
B ~ ~ ~ ~ o c ~ ~ ~ a ~ . - I n t e r n a t i o n a l  Trade Statistics Yearbook (H.M.S.O., 

London); Accounts Relating to Trade and Kavigation o f  the United 
Kingdom (monthly, H.M.S.O., London) ; Board o f  Trade Journal 
(weekly, H.M.S.O., London); W. K. Hancock and M. M. Gowing, 
British War Economy (H.M.S.O., London, 1949) ; Statistics Relating 
to the War Effort  o f  the United Kingdom, Command Paper 6564 
(H.M.S.O., London, 1944) ; M. M. Postan, British War  Productzon 
(H.M.S.O., London, 1952); U X .  Balance o f  Payments (published 

regularly, H.M.S.O., London, 1950 and 1952); Report on Oversear 
Trade (monthly, H.M.S.O., London). 

SHIPPING AND SHIPBUILDING 

Shipping.-The movement of British shipping from 1910 is 
shown by Table LX. 

A feature of the situation before 1914 was the steady increase 
in British tonnage accompanied by a considerably more rapid in- 
crease in German, Scandinavian, Dutch and Spanish tonnages. In  
1890 British tonnage represented 71% of total entrances and clear- 
ances, but the average proportion for 1910-13 was only 57%. 
From 1919 to 1928 British shipping seemed to be recovering its 
position, and in 1928 the percentage of entrances and clearances 
rose to 67%. Later, however, it steadily declined and in 1938 was 
57%, a proportion almost identical with that of 1913. 

191-13 average . . . 
I925 . . . . . 
1935 . . . . . 
1939 . . . . . 
I940 . . . . . 
1941 . . . . . 
I942 . . . . . 
I943 . . . . . 
I944 . . . . . 
1945 . . . . . 
1946 . . . . . 
I947 . . . . . 
1948 . . . . . 
I9$9 . . . . . 
I950 . . . . . 
19j1 . . . . . 
I953 . . . . . 
I954 . . . . . 

TABLE LX.-Tonnage of Vessels Entered and Cleared at British Ports 

World War I brought about a great change in the relative posi- 
tion of the chief maritime countries. An immense quantity of 
tonnage was destroyed by combatants, the total being estimated 
at 14,202,000 tons, of which Great Britain's loss was j,202,000 tpns. 
On the other hand, the United States added to its fleet no less 
than 6,729,000 tons. The world net loss of tonnage was, therefore, 
7,473,000 tons. The German merchant marine, however, which in 
1913 numbered j.082,061 tons, was in 1921 reduced to 717,450 
tons by surrender of reparation tonnage to the Allies. 

The war years and those immediately succeeding witnessed a 
very high rate of construction. The result was that world shipping, 
which in 1914 aggregated 4j,409,000 tons and in 1918 had sunk to 
less than gg,ooo,ooo tons, had increased to 47,897,000 tons by 
the middle of 1919 and to 70.131,ooo tons by 1931. I t  sank in 
1935 to 64,886,000 tons, but by 1939 it had risen again to 69,440,- 
ooo tons. (For shipping losses in World War I1 see SHIPPING 
INDUSTRY: World  Merchant Fleets.) 

After World War I1 construction went rapidly ahead. World 
shipping rose to 80,290.000 tons in 1948 and to 1oo.569.000 tons in 
1951. The total number of persons employed on vessels of a gross 
tonnage of IOO tons or more, engaged in home and foreign trade, 
was 236,188 in 1930 The number sank to 182,391 in 1935. and in 
1952 it n7as 16j,240. The number of persons employed on sea, 
river and canal transport was estimated at  223,500 in the census 
of 1951. 

Shipbuilding.- The total value of the gross output in the cen- 
sus years of ships and for all classes of work, including repairs, 
for private shipyards in the United Kingdom, together with the 
average number employed, is shown in Table LXI.  

Table LXII, taken from Lloyd's Annual Summary  of Shipbuild- 
ing, gives the tonnage of merchant vessels launched in the United 
Kingdom and the total tonnage for the world from 1921 to 19 j 5. 

Fluctuations shown in Table LXII  were shared fairly equally by 
British and foreign shipyards, but the table also ilIustrates the 
significant decline of shipbuilding in the United Kingdom. In 
1913 the output of British yards constituted 58% of the world 
total, but between 1931 and 1939 it was only about 30%. 

In 1946 the British output recovered to 53%) but the recovery 
of foreign yards brought the British share back to 26% in 19 54. 

One development in shipbuilding in which British yards had only 

Cleared 

British 1 Foreign 
Year 

Entered 

British I Foreign 



GREAT BRITAIN 

Farm, London, on June I, 1834. iiil the great railway systems of 
TABLE LXII.--Tonnage of Merchant Vessels of 100 Gross Tons and ~ ~ ~ l ~ ~ d  sprang into existence within less than ten years after More Lazmched* 

the o ~ e n i n g  of the London-Birmingham line. The railway com- 

TABLE LX1.-Shipbuilding and number) the use of longitudinal frames developed. T h e  long- 

A - 
Year United Worldt United panies were at  first authorized only-to construct and maintain the 

Kingdom permanent way, charging tolls to the owners of locomotives and 

I937 . . 
Ig36 . . 856,257 2,117,924 Igj2 , , 183 j and in 1850 a total of 6,621 mi. The number of passengers 

920,822 2,690,580 I953 1,317463 52096P50 carried per mile of railway increased from 4,860 in  1832 t o  nearly 
1938 . . 1,030,375 3,033,593 19.54 . . 1,408,874 
1939 . . / 629,705 2,539,424 1955 . . 1,473,937 12,000 in 1842. 
*Nonpropelled craft excluded after 1940 ?Excluding the U.S.S.R. At the outbreak of World War I in 1914 the government took 

complete control of the railways. guaranteeing the companies their 
of fuel oils. A comparison, based on a table given in Lloyd's prewar revenues. The fact that the war lasted for more than four 
Register, is given in Table L X I I I  of the numbers of steel motor years, and involved a far-reaching rearrangement and redistribu- 
ships of IOO gross tons and more launched in the United Kingdom 
and in the rest of the world from 1936 to 1955. 

By 1955 Great Britain was producing a large proportion of motor 
tonnage built, and much pioneering work was done in the develop- 
ment of the high-pressure steam turbine and of the electric 
drive. 

At the outbreak of the war in Sept. 1939, the Germans immedi- 

term trend toward the construction of faster vessels generally 
continued, and the use of motor propulsion expanded rapidly. 

See Lloyd's Register o f  Shipping (London, annual) ; Shipping W o r l d  
Yearbook and Who's  W h o  (London, annual) ; Fairplay's Annual  S u m -  
mary of British Shipping Finance (London, annual). 

TRANSPORT AND COMMUNICATIONS 

Year 

1907. . . . . . .  
1924. . . . . . .  
1930. . . . . . .  
I935 . . . . . .  
1954* . . . . . .  

TABLE LXII1.-Steel Motor Ships of IOO Gross Tons and .$fore Launched 

*Provisional census results. 
Railways.-The first line of railway for regular passenger serv- 

a limited share was the construction of motor ships. Their in- ice, that from Stockton to Darlington. 38 mi. in length, was 
creasing popularity was a result, first, of the disorganization of the opened on Sept. 27, 1825. The first really important railway was 
world coal industry between 1919 and 1926 and, second, of a grow- the line from Manchester to Liverpool, opened on Sept. IS, 1830. 
ing demand for oil tankers and the enormous increase in the use The first sod for  the London-Birmingham railway was cut a t  Chalk 

I y e a  1 United I Other 1 year I United Other 1 
Kingdom countries Kingdom / countries 

Value of output 

~37,091,000 
~4,272,000 
62,724,000 
35,814,000 

305,800,000 

ately began a campaign of unrestricted sinking of merchant ship- 
ping. The occupation of Norway and the Atlantic coast of France 
in 1940 gave German submarines a far greater number of ports 
from which to operate than in World War I. British losses were 
heavy. The aggregate loss of British merchant shipping, from 
Sept. 1939 to Aug. 1946, amounted to 11,677,475 tons. 

During the war merchant shipping construction had to compete 
with the claims of the navy (over which it was at  times given 
priority) and of repairs. The output of new tonnage was never 
sensational, the highest being 1,270,714 in 1942. A number of 
important technical improvements were made. After the pact of 
Munich (1938) it was found that some shipyard equipment was 
badly out of date, and in 1942 a modernization scheme, to cost 
F6.900,ooo. was approved. For the construction of some small 
craft prefabrication was adopted, and by 1943 some companies 
were building landing craft in 24 months where they had formerly 
taken 6 months. But the industry as a whole continued to suffer 
from obsolete equipment until well into 1943. After the war mer- 
chant building expanded steadily, and in 1954 G.K. launchings 
reached 1,408,874 tons. Large-scale welding had been introduced 
during the war; later its use was extended, for instance, to boiler- 
making. In tanker construction (tankers increased rapidly in size 

Average number 
employed 

188,312 
141,867 
133,453 
82,020 

221,100 

TABLE LXIV.-Freight and Passenger Traf ic  Mileage and Receipts 

Item 
- -- 

Passenger traffic 
Sumber of journeys . . 
Estimated passenger-miles . 
Estimated average distance 

per journey (miles) . . 
Average receipt per passenger 

journey (pence) . 
Average receipt per 

mile (pence) . . .  
Freight traffic 

Freight, mineral and livestock 
(tons) , , , . 

Estimated net ton-miles . 
Average receipt per ton-mile 

(pence) . . . .  

tion of the trade and traffic of the country made the strict terms 
of the agreement practically inapplicable. A large sum of money 
was required to put the companies back into their prewar condition 
of repair and efficiency. Rolling stock had been removed to other 
countries, stations closed, permanent may and other plant allowed 
to fall into comparative disrepair, staff seriously depleted and the 
arrangements for routing of traffic widely altered, The costs of 
operation had also risen enormously. 

The government, foreseeing the difficulties which would arise 
if control were suddenly removed, passed in 1919 the Ministry 
of Transport act, which gave the minister powers to  control the 
operation and charges of all existing means of internal transport. 
Later there was passed the Railways act, 1921, under which: 

I. The 120 railways of Great Britain were amalgamated into 
four large groups, the Southern, the Great \Vestern, the London, 
Midland and Scottish and the London and North Eastern. (The 
passenger transport of London and its suburban areas was sepa- 
rately amalgamated and placed under the London Passenger Trans- 
port board in 1933.) 
2. A new tribunal called the Railway Rates tribunal was set up, 

its most important function being the regulation of fares and 
rates and conditions of carriage. 

The Railway Rates tribunal was responsible for introducing a 
new classification of merchandise into 21 classes to determine 
freight charges, and it drew up a schedule of standard charges to  
which the companies were obliged to adhere. Somewhat more 
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latitude was allowed the companies in determining passenger fares. 
The  principle by which rates were fixed was defined in the act 
when it  stipulated that they should "yield, with efficient and eco- 
nomical working and management, an annual net revenue equiva- 
lent to  the aggregate net revenues in the year 1913 of the 
constituent companies." This was L~o.ooo,ooo, a figure which 
actually was not reached until World War 11. Under the 1921 act 
the relations of the companies and their employees were to be gov- 
erned by an elaborate system of conciliation councils, of which the 
chief were the Central Wages board and the National Wages board. 
I n  addition, the companies received from the government f 60,000,- 
ooo in final settlement of all war claims-a sum which brought to 
nearly f ~ ~ o , o o o , o o o  the amount thus paid. 

The economic condition of the railways after World War I was 
dominated by their rigid cost structure on the one hand and the 
emergence of formidable competition from road transport on the 
other. The railways were badly hit by the world slump of 1929-32, 
and the companies made a vigorous attempt to cut costs by reduc- 
ing wages by 10%. A cut of less than 5% was secured, but the 
companies gave notice of their intention to withdraw from the Na- 
tional Wages board and the Central Wages board. After a 
temporary breakdown new conciliation machinery was established 
in 193 5 ,  and the railway owners concentrated their attention on the 
fight against the competition of road transport. 

Under the 1921 act the railway companies were not allowed to 
maintain any road services, and it was not till 1928 that this 
provision was relaxed. Thereafter they attempted to acquire and 
maintain some of the services which had been competing against 
them. But the situation was far from satisfactory. 

A royal commission, appointed in 1928, issued its Iengthy and 
inconclusive final report on the co-ordination and development of 
transport in 1931, and in the following year a conference of rail 
and road experts, under the chairmanship of Sir Arthur Salter, 
made a number of more restricted, but more practical, recom- 
mendations, some of which were embodied in the Road and Rail 
Traffic act of 1933. By this act local traffic commissioners were 
empowered to license vehicles carrying goods, authorize routes and 
prevent duplication. This system morked fairly well until 1938, 
when the railway companies began an agitation for freedom from 
legislative shackles. 

On the outbreak of World War I1 the minister of transport took 
control of the railway companies and the London Passenger Trans- 
port board. The railways were to be paid a sum based on the pre- 
war profits which in 1941 was altered to a fixed annual payment 
of L ~ ~ , o o o , o o o .  During the war the railways' receipts largely ex- 
ceeded this sum. The number and length of passenger journeys 
increased, while the number of trains running was reduced. The 
average load carried by passenger trains was 1 2  5% greater than 
before the war. These special conditions ended soon after the war, 
while costs continued to rise. By the middle of 1946 they were 
70% above the prewar level. From 1947 the railways ran at a loss. 
I n  195 j a I j-year modernization scheme, to cost about LI,~OO,OOO,- 
000, was announced. 

Nationalization.-A radical change in the entire transport sys- 
.tern was introduced by nationalization, which was effected through 
the Transport bill of 1946 (enacted in 1947 and brought into force 
on Jan. I ,  1948). The object was to secure "the provision of an 
efficient, adequate, economical and properly integrated system of 
public inland transport." The machinery of the act placed the 
minister of transport a t  the head. Under him was the Transport 
commission, with five executives, in charge of railways, road 
transport. docks and canals, London transport and hotels. Large 
powers of direction were reserved to and sometimes employed by 
the minister of transport. 

Integration proved a slow and difficult undertaking. The lack 
of progress toward it, as well as political considerations, caused 
Winston Churchill's Conservative government to pass the Trans- 
port act (May 1953) for denationalizing the road transport services 
and decentralizing the railways. The act abolished the executives 
except the London Transport executive. Further changes were ef- 
fected in Oct. 1953 and Jan. 1955. The British Transport com- 
mission was put in charge of major policy and general direction, 

while a measure of departmental authority was transferred to the 
six geographical regions into which the railway system was already 
divided. The Railways Reorganization scheme provided for fur- 
ther decentralization by transferring powers to the area boards, one 
of which was set up in each region. The boards were given wide 
powers of initiative and management. 

A high level of business activity helped in the optimum utiliza- 
tion of existing resources. The average train load in 1938 was 
125 tons; in 1951 it was 162 tons. In  British Road services-the 
nationalized haulage concerns-empty vehicle-miles tended to form 
a lower percentage of loaded vehicle-miles run. But these indi- 
cations of efficient and progressive practice were not accompanied 
by clear proof that the main objective-integration-was being 
achieved. Co-operative machinery was extended-in 1948 a stand- 
ing conference for co-operation was set up, and in 1949 liaison 
conferences between the different executives were established. 
Under the Transport act of 1947 road transport was nationalized 
with the exception of vehicles carrying a trader's own goods. A 
vacillating policy was followed with regard to these services. 
Under Winston Churchill's government vehicles began to be sold 
back to private owners, but in 1955 it was decided to retain the 
larger vehicles. A sort of compromise between integration and 
competition was thus reached. 

Canals.-The majority of the canals in Great Britain were built 
during the early stages of the Industrial Revolution and before 
the railway era, so that they fell more and more into disuse with 
the development of more modern methods of transport. 

The British canal system labours under serious disadvantages 
in comparison with the much greater systems on the continent. 
British canals are narrow; the frequent locks slow down transport; 
there is a good deal of duplication; and multiplicity of ownership 
hinders the most economical working. The amalgamation in 1930 
of eight canal companies into the Grand Union Canal company 
enabled 300 mi. of waterway, linking London and the midlands, 
to be improved so as to accommodate 100-ton barges. 

During World War I the use of canals for transport increased 
considerably, and with the outbreak of war in 1939 there was a 
similar increase. A central canal committee was set up in 1941 to 
co-ordinate six regional committees, and the canals, which before 
World War I1 carried an annual total of I ~,ooo,ooo tons, were 
handling much larger quantities, particularly of coal, under govern- 
ment supervision. After the war the canal system was nationalized 
under the Transport act. Traffic by 19 54 had dropped to 12,z j0,- 

ooo tons, mostly fuel in various forms. For an account of pro- 
posals in the early 1950s for the reorganization and development 
of canals see INLAND WATER TRANSPORT. 

Roads.-"The high road, a hundred years ago, was not the grass- 
grown desert of the present time; it was alive with traffic and 
gaiety," wrote William Makepeace Thackeray in The Virginians 
(1857). His point of view was that of the railway age, but later 
years saw a return to the conditions of the 18th century on a 
scale previously undreamed of. The modernization of British 
roads owed most to the passage of the Development and Road Im- 
provement Funds act of 1909, which based the road improvement 
fund on the proceeds of a gasoline tax and provided for its nation- 
wide administration. 

The enormous increases in expenditure on roads and their upkeep 
are shown in Table LXV. 

There were, by 1954, in Great Britain 187,040 mi, of public 
highways, of which 95% were hard-surfaced. These were divided 
into the following classes: ( I )  trunk roads, 8,250 mi., the direct 
responsibility of the minister of transport with moneys for their 
maintenance and improvement provided entirely from centraI 
funds; (2) class I roads, 19,533 mi.; (3) class I1 roads, 17,697 mi.; 
(4) class I11 roads, 48,682 mi. 

Roads thus classified are maintained by the county and urban 
highway authorities whose areas they pass through. Apart from 
county boroughs these highway authorities receive state grants of 
75%, 60% or so%, according to the classification of the rqads. 
The remainder of the roads are unclassified and receive no grants- 
in-aid. 

The great extension in the use of roads is a result, of course, 
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of the development of the internal-combustion engine. There were 
17,810 motor vehicles in Great Britain in 1904, 45.020 in 1906 

*This table gives expenditure on class I ,  11, I11 and unclassified roads. Class I11 
roads were adopted as from 1946. Expenditure on trunk roads is included from 1938, 
when they were introduced. 

and 388,860 by 1914. Increases after that time are shown in Table 
LXVI, which gives the number of licensed vehicles in 1922, 1930, 
1938, i945 and 19;;. 

After 1918 the more striking developments in road transport 
were the establishment of rural bus services, which opened up the 
English countryside. and the grolvth of public haulage services, 
which seriously competed with the railways. 

To cope with the constantly growing volume of traffic on the 
roads various measures were adopted. Ribbon development (i.e., 
the building of houses for miles on either side of main roads 
leading out of towns, to the detriment of traffic) was restricted 

TABLE LXV1.-Motor and Horse-Drawn Velzicles i n  Great Britain . 

TABLE LXV.-Expenditure Other Than Loan Charges on Highways 
and Bridges, Great Britain* 

Licences current on I ~ o r ~ o ~ n p p r o x i m a t e ~  1 Ig" ) 19'0 I IQ3' 1 19" 
Ig55 I 

Year 

1912-13 . . . 
1923-24 . . . 
1929-30 . . . 
1936-37 . . . 

by an act of 1935. More and more bypasses were built so that 
main-road traffic could skirt the towns on the route. The Trunk 
Roads act of 1936 put 4,460 mi. of main roads under the direction 
of the ministry of transport instead of the local authorities to 
ensure their uniform development. 

From Sept. 1939 onward, war conditions greatly affected the use 
of the roads. In July 1940 the manufacture and sale of new cars 
was stopped. On June 30, 1942, allowances of gasoline for private 
cars ceased and private motoring was no longer possible. 

After World War I1 the number of road-using vehicles increased 
substantially. Between Feb. 1939 and Feb. 1952 they increased 
from 2,571,000 to 3,820,ooo (government-owned vehicles ex- 
cluded) and to 6.412,ooo by Sept. 19jj. During the first decade 
after the war nothing was done to provide a road system to cope 
with the increased traffic, though a development plan was put for- 
ward in 1954. 

Tramways.-An act passed in 1870 to facilitate the construc- 
tion of tramways throughout the country marked the beginning of 
their modem development, but they did not spread rapidly until 
after 1890. After 1924 they declined, and in 1931 the royal com- 
mission on transport regarded them as obsolescent because they 
"caused much unnecessary congestion and considerable unneces- 
sary danger to the public." I t  therefore recommended that they 
should be gradually eliminated. 

The number of tramcars licensed in 1924 was 14.448; in 1938 i t  
was 7,207. After World War I1 the replacement of trams by 
trolley buses and motorbuses continued. The number of trams 
licensed in 1953 was 2,j60. 

Air Lines.-Air transport first became a commercial reality 
after World War I, the first commercial passenger plane crossing 
to Paris in Aug. 1919. The first airmail contract was made by 
the government in the following November. In 1924 the British 
air lines merged in the state-aided enterprise of Imperial Airxays 
Ltd., a .f~,ooo.ooo company with government representation on the 
board. In 1939 Imperial Airways and British Airways (Imperial 
Airways' principal competitor after 1924) became, by act of 
parliament, the government-controlled British Overseas Airways 
corporation (B.O.A.C.) . 

Expenditure 

815,876,057 
50,5~6,085 
65,469,691 
58,528,000 

Total motor licences* . 
Cars. . . . . 
Cycles . . . 
Freight vdhicles . . 
Motor hackneys . . 

Horse-drawn vehicles . 

Great Britain is ill suited to internal air communications, since 
distances are so short that the saving of time made possible by 
flying is of comparatively little consequence. The  early air serv- 
ices between Britain and the various parts of the continent were 
always regarded as steppingstones to the time when it  would be 
possible to link the whole empire by air. The formation of Im- 
perial Airways was the first step in the development of such serv- 
ices. From 1921 to 1927 the royal air force conducted an airmail 
service between Cairo and Baghdad, and this was taken over by 
Imperial Airways as soon as it  had established its service to Cairo 
on a satisfactory basis. At first there were difficulties to con- 
tend with in Europe, since various European countries placed re- 
strictions on aircraft flying across their territory, but in 1938 
the normal route to Cairo was via Marseilles, Brindisi and Athens. 

From Egypt, routes were extended in various directions. The 
Baghdad service went on first to Basra and then, in 1929. to 
Karachi. Eventually an agreement was reached with the Indian 
government and the service was extended to Delhi, Calcutta and 
Singapore and finally, in 1934. after negotiations with the Aus- 
tralian government, to Sydney. Hong Kong was linked to the serv- 
ice in 1935. Services were also extended southward. first to Yairobi 
in 1931 and then to Cape Town in 1932. Various branch lines 
connected the west coast of Africa with the system. 

The next step was obviously the development of a transatlantic 
service, and here Great Britain was behind not only the United 
States but.continenta1 countries such as Germany and Italy as well. 
During 1937 trials were flown across the Atlantic and a regular 
service was instituted from Bermuda to New York city. 

In  the extension of all these services the carrying of mails 
either preceded or began simultaneously with the carrying of pas- 
sengers. Airmail rates were steadily lowered until the postmaster 
general (Sir Kingsley Wood) announced the empire airmail scheme, 
under which all first-class mail would be carried at  the normal 
rate of rid. an ounce. The service to South and East Africa was 
inaugurated in 1937. and in 1938 it was extended to India, Malaya, 
Australia and Hong Kong. Table LX\'II furnishes some details of 
the progress of British commercial aviation. 

The coming of war in 1939 brought great changes in civil avia- 
tion. The government was already in control of British Overseas 
Airways, and inland air lines were taken over from 1940 until 
194 5. The empire airmail scheme had to be suspended. The prin- 
cipal wartime developments in transatlantic flying, however, took 
place in 1941, 400 crossings being made by British Overseas Air- 
ways on the northern route in 18 months. When the service began 
in Nov. 1940 the journey took 16 hours. but two years later i t  
frequently took no more than 8. New Zealand was linked to the 
empire services in April 1940, and in June 1940 regular services 

TABLE LXVI1.-U.K. Regz~lar Air  Services; Totals for All Companies* 

Year 

1938-39 . . . 
1946-47 . . . 
1950-51 . . . 
1953-54 . . . 

*These figures exceed the aggregate of those given below because of omitted categories. 
tBuses, coaches, taxicabs. $?Jot known. 

933,308 
293,740 
352,340 
158,856 

72,2,63 
237,342 

1 Number of 
flights 

Expenditure 

Ej8,284,ooo 
60, j98,ooo 
72,836,000 
90,335,000 

Passengers 
carried 

1,969,649 
959,353 
508,241 
340,545 

83,177 
53,015 

Cargo carried 
(short tons) 

Mails / Freight 

Aircraft 
mileage 

2,883,285 
1,819,376 

370,240 
483,86j 
75,003 
9,274 

27,300 
2 2 2 , 2 0 0  

423,500 
586, joo 
713,400 

1,1j6,3oo 
I,qlj,IOo 
1,732,800 
2,160,000 
2.41-1.200 

2,582,927 6,260,000 
1,473,742 

307,787 
478,056 
98,198 
i 

*B.O.A.C., British European Airw-ays and private companies operating scheduled 
services under associate agreement. 

to Lisbon, which immediately assumed the utmost importance, 
were inaugurated. In  1942 British Overseas Airways was still 
flying over routes of more than jo.ooo mi. Communications with 
the middle east were maintained via Lisbon, Bathurst and Free- 
town, and Khartoum. In the summer of 1940 the "horseshoe" 
route from South Africa to Sydney via India and Singapore came 
into operation, and it mas maintained as far as Calcutta after the 
Japanese occupation of Burma. Malaya and the Netherlands 
Indies. An agreement with the Brazilian government in Nov. 1941 
foreshadowed further links between Africa and the two American 
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continents. From 1939 up to about 1946, practically all new com- 
mercial aircraft in operation were of U.S. origin, since British 
factories were concerned solely with war production. 

The  end of World War I1 brought two changes: a release of the 
pent-up forces toward a wide expansion, and nationalization. By 
the Civil Aviation act. 1946, side by side with the British Over- 
seas Airways corporation, the British European Airways (B.E.A.) 
corporation and the British South American Airways corporation 
(both with fields of operation explained by their names) were set 
up. The latter, after a chequered career, was absorbed by B.O.A.C. 
under the Airways Corporations act, 1949. The resulting structure 
left the great bulk of civil aviation in the hands of the state, a 
small residue being left to private charter and liner companies. 
The postwar expansion of civil aviation is shown obviously in 
Table LXVII. By 19 j j the main services operated by B.O.A.C. 
covered New York city, Chicago, Montreal and the Caribbean; 
Australia, India. Ceylon, Singapore, Hong Kong, Tokyo and the 
middle east; and Cairo, Accra, Nairobi and Johannesburg. B.E.A. 
operated services within Great Britain from London to most of the 
greater cities, the main network follo\~ing the north-south axis of 
the islands. In Europe it ran services which fanned out clockwise 

Ireland, and air parcels services were being run to most parts of 
the world. In  1950 the post office took over the assets of Cable 
and Wireless, Ltd., though the company continued to operate its 
overseas services and to own the assets pertaining to them. 

TABLE LXVII1.-Post-Ofice Business 

I Service I 1938-39* I 1954-~j* I 
Letters etc. . . . . 
parcels' . . , . 
Airmail letters (commonwealth 
Telegrams 

Inland. . . . . 
International . . . 

Telephone calls 
Trunk 

Inland . . . . 
International . . . 

Local . . . . . 

50,395,000 25 706 ooo 
8,915,000 Z Z : ~ I ~ : O O O ~  

"Financial year. ?Including telex calls. 

TABLE LX1X.-Post-O$ce Surplus or Deficit After Charging 
Interest on Capital 

I Year ended 
March 31 I Postal / Telegraph I Telephone I Total I 

day in the late I 7th century the ha i l  from London to Edinburgh 
consisted of a single letter. The institution of mail coaches in 
I 784 marked a great step forward. Mails were first sent by rail 
in 1830, and the penny post was established in 1840. The sending 
of telegrams was originally in the hands of various telegraph 
companies, the transfer to the state taking place in 1870. After 
1880 the then novel and undeveloped system of telephony was car- 
ried on under licence from the state, being held to be within the 
state telegraph monopoly. 

The National Telephone company gradually absorbed all other 
licensees and obtained a licence which expired in 1911. The state, 
however, had control of all trunk lines. The National Telephone 
company's system was transferred to the post office on Jan. I ,  1912. 
The number of exchanges increased from 1,566 in 1910 to 3,971 in 
192 j and j.951 in I9 j3 ;  the number of telephone stations increased 
from 619,399 in 1910 to 1,357,908 in 1925 and 5,843,979 in 1953. 
The use of automatic exchanges developed after World War I. By 
the end of 1927 these were working in more than 60 provincial 
towns, and the first automatic exchange in London was opened at  
Holborn in that year. The same year witnessed a great extension 
of telephone connection with foreign countries, and in the succeed- 
ing years further ektensions of the service gradually made it pos- 
sible to  speak by telephone or radiotelephone to practically any 
town in the world as well as to passenger ships a t  sea. A popular 
innovation which gave an impetus to the use of the telephone was 
the introduction in 1933 of the shilling trunk call between any two 
points in Great Britain after 7 P.M. 

Tables LXVIII  and LXIX give some idea of the magnitude of 
the business handled by the post office. First are given the numbers 
of letters, parcels, telegrams and telephone calls handled annually, 
then the balances in the expenditure and income accounts for each 
of the services. I t  should be mentioned in connection with Table 
L X I X  that there was an over-all deficit in the post office accounts 
for the years 1920, 1921 and 1922, but after that the balance was 
always favourable. 

An interesting development during World War I1 was the in- 
stitution in 1941 of the airgraph mail to the forces in the middle 
east. The letters were written on special forms and then photo- 
graphed on miniature film. The film was flo~i~n to its destination, 
and the addressee received a print from the negative. 

After the war the transport of mail by air expanded largely, 
both inland and overseas, particularly to the commonwealth and 
North and South America. In 1951 the first "inland" night-mail 
service was introduced to Northern Ireland and the Republic of 

from the  ond don-0slo line to the London-Gibraltar line, the 
greatest density lying in western Europe. 

Communication.- The Post  Ofice.-The first inland post was 
established in England in 1635. Early charges xere zd. per 80 mi., 
qd. for 140 mi., 6d. for greater distances in England, 8d. to Scot- 

Cables and Wireless Telegraphy.-The first submarine cable was 
laid across the channel in 18 50, and the Atlantic was conquered in 
1866. In 1922, when the Eastern Telegraph company, the group 
which practically controlled the whole system, celebrated its 
jubilee, the total mileage of cable in the world had grown from less 
than 1,000 to 3zj,ooo and the capital invested in this one group 
alone to f 2 j,ooo,ooo, with a total for all companies of about £60,- 
ooo,ooo. The system, protected by the royal navy, was of extraor- 
dinary importance during World War I, for whereas Germany was 
at a very early stage completely isolated, the British cables were 
cut a t  only two points and these were quickly restored. 

For several years after 1918 there was severe competition be- 
tween the cable and wireless companies. In 1924, for instance, the 
Marconi company entered into a contract with the government to 
provide beam stations for communication with Canada, Australia, 
India and South Africa. In 1928, however, the Imperial Wireless 
and Cable conference recommended the co-ordination of these 
services, and as a result Imperial and International Communica- 
tions, Ltd. (name changed in 1934 to Cable and Wireless, Ltd.), 
was formed to operate most of the extra-European communica- 
tions. After 19 jo it  came under post office ownership. 

A later development in the telegraphic service was the trans- 
mission of photographs and drawings, particularly of news photo- 
graphs. As early as 1927 attempts were made to work out plans 
for a two-way service with the United States for transmitting pic- 
tures by television, but experience showed that for long-distance 
transmission the cable was then far superior to wireless. 

Cable and Wireless, Ltd., became national property under an act 
of 1946. The end of the war found the cable system in need of re- 
pair. Arrears were not made good until 19 jo, and development on 
the whole favoured the wireless side of the undertaking. Long- 
distance radiotelephony and radiophototelegraphy expanded. Traf- 
fic development followed commonwealth lines, particularly to the 
middle and far east and to the West Indies. The volume of traffic 
expanded with a tendency to follow the fluctuations of the trade 
cycle. 

BIBLIOGRAPHY.-A~~~~~ reports of British Transport Commission, 
British Overseas Airways Corporation, British European Airways Cor- 
poration and Cable and Wireless, Ltd. 

land. At first the volume of correspondence was very small, and *Deficit; allothers surplus. ?Approximate. 
Sir Walter Scott in The Heart of  Midlothian mentions that one 
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AGRICULTURE AND FISHERIES 

Agriculture.- In spite of the rapid growth of manufactures 
and commerce in Great Britain after the middle 18oos, agriculture 
remains one of the largest industries of the country. I t  usually 
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GREAT BRITAIN 
employs about 750,000 persons. The area devoted to it in 19 54 was 
about four-fifths of the country's land-more than 4~,9oo,ooo ac. 
out of the total area of 56.200,ooo ac. The agricultural output 
of Great Britain in 1955 was officially estimated at (gross) f 1,500,- 
ooo,ooo. A radical change was introduced into British agriculture 
by World War 11. Emphasis was placed on grain at the expense 
of livestock; at the same time there was a thoroughgoing mecha- 
nization. The agricultural land is classified into three groups: 
arable, permanent grass and uncultivated rough grazings. Table 
LXX shows the area of each in 1938 and 1955. 

In  Scotland more than two-thirds of the land used for agriculture 
is uncultivated rough grazings, mostly of mountain type, while 
more than two-thirds of the cultivated area is arable-land; in 
England and Wales about 36% of the cultivated area is under 
permanent grass and only one-sixth of the agricultural land is rough 
grazings. In these circumstances the number of persons employed 
per acre is much lower in Scotland than in England and Wales. 

TABLE LXX.--Land L7se, 1938 and 1955 
(In thousands of acres) 

/ Land and year / and / Scotland 
Wales 

1 Total 1 
Arable land 

1938 . . . . . 
I955 . . . . . 

Permanent grass 
1938 . . 
I955 . . 

Rough grazings 

Apart from the stringencies of war periods. when special efforts 
were made to produce as much home-grown grain as possible, eco- 
nomic influences for many years prior to World War I1 had led to 
the laying down of arable land to permanent grass. The increased 
production of grains in America and also Australia caused prices 
of grain to fall and the production of meat and milk to become 
relatively more profitable, until World War I1 stimulated the home 
production of grain. 

The reduction in the arable area was relatively less rapid in 
Scotland than in England and Wales, possibly because of the fact 
that much of Scotland's arable land would very quickly revert to 
rough grazings if left for many years under grass. Changes were, 
however, much less marked in some parts of England than in others, 
the eastern counties, where rainfall is small and good permanent 

The relatively low prices for grain crops after 1921, as com- 
pared with most other classes of farm produce. led to  further reduc- 
tions in the area of grains. Nearly one-half the total acreage of 
wheat in Great Britain is ordinarily in the ten eastern counties 

TABLE LXXI1.-Acreage of Grain Crops i n  Great B r i t a i ~  
(In thousands of acres) 

I - c r o p  I Average. / Average, / Average. / Average, 
1871-7; 1928-77 1941-50 1951-55 I 

TABLE LXX1.-Arable Cultiuation, 1871-1955 
(In thousands of acres) 

England and Wales Scotland Great Britain 
Average or 

Permanent Arable / Permanent Arable Permanent ?::% grass a n d  a s  land 1 grass 1 , ~ l ~ ~ ~  

pasture difficult to maintain, showing the smallest decreases in 
arable land. 

Areas  Devoted t o  Chief Crops.-During the period before 
World War I1 the three chief grain crops did not share equally in 
the reduction of the grain area; indeed the area under oats in- 
creased, the decrease being confined to wheat and barley. I n  the 
50 years from 1871-75 to 1921-2 j,  the area under wheat was re- 
duced by about one-half and that under barley by more than one- 
third, while the acreage of oats was increased temporarily by one- 
eighth. The heavy reduction in the wheat acreage, as compared 
with other cereals, was no doubt mainly a result of the greater fall 
in price of this grain, while the increase in the acreage of oats was 
apparently a result of the substitution of this crop for other cereals, 
as the bulk of it was used for feeding to stock on farms and its 
selling value was not the chief consideration. 

of England from the East Riding to the Thames as far inland as 
Bedford and Huntingdon, while more than one-half the barley 
acreage is in the same ten counties. The acreage of oats, on the 
other hand, is fairly evenly distributed throughout the  country, 
this being by far the chief grain crop in the west and north, where 
the total arable area is smallest. 

The absolute acreage devoted to the main crops underwent a 
drastic change under the policies adopted during and after World 
War 11. Bet

w

een 1938 and 1955 the biggest percentual increase 
among the chief crops was that for barley, potatoes, rye and sugar 
beets. The area devoted to potatoes did not follow the decline in 
the arable area but increased, in spite of a slight falling off for 
several years after 192 5. This increase in the potato acreage was 
necessary to meet the requirements of the increasing population. 
Potatoes were grown most extensively in Lancashire and Cheshire 
in the west of England and in the south of Lincoln and the Isle 
of Ely in the east. After 1880 the acreage of potatoes changed 
little in Lancashire and Cheshire, but in the eastern counties named 
above and in the adjoining counties the acreage was trebled be- 
tween 1880 and 1930 Potatoes are also an important crop in 
some of the eastern counties of Scotland. During and af ter  World 

TABLE LXXII1.-Acreage of Certain Arable Crops and Bare Fallow i l z  

Great Britain 
(In thousands of acres) 

War 11 potatoes became a most important crop, the acreage being 
nearly doubled between 1938 and 19 50. 

The acreage of mangolds was maintained until 1925 because of 
the value of this crop as a food for dairy cattle, the numbers of 
which had increased. On the other hand, turnips and swedes, ex- 
pensive crops to grow and more liable than mangolds t o  damage 
by pests and adverse weather conditions, were grown on rapidly 
declining areas, so that they came to occupy less than one-half 
the area of 80 years earlier. After the war the unpopularity of 
turnips and swedes continued. The acreage of clover and rotation 
grasses expanded very considerably. With the aid of the sugar 
subsidy sugar beets became a crop of importance. 

Yields.-Crop statistics showed little change in the productivity 
of the land after produce statistics mere first collected in 1885. 
Average yields per acre of the chief crops in Great Britain are 
shown in Table LXXIV. 

Potatoes . . . 
Turnips and swedes . 
Mangolds . , . 
Sugar beets . . 
Clover and rotation 

grasses. . . . 
Bare fallow . , . 

TABLE LXX1V.-Average Yields per Acre of the Chief Crops k 
Great Britain 

Crops 

19.5 
Barley (cwt.) . 18.2 21.3 
Oats (cwt.) 13.6 14.3 15.9 16.8 19.1 
Beans (cwt.) . 14.0 16.2 16.3 15.0 16.7 
Seed hay (cmt.) . 28.2 30.1 28.0 28.3 31.0 
Meadow hay (cwt.j . 23.9 23.8 20.1 19.8 22.7 
Hops (cwt.) . . . 7.7 9.0 12.5 13.7 12.9 
Potatoes (tons) . . 5.8 6.1 6.7 7.0 8.0 
T u r n i ~ s  and swedes 

(tons) . 14.4 13.2 14.6 17.2 
Mangilds(tods) : : I  :::: 20.0 1 18.5 1 20.0 I 23.1 I 

550 
2,129 

340 - 
4,389 

627 

652 
1,249 

391 
23 

4,017 
441 

615 
930 
258 
306 

3.777 
393 

1,160 
728 
283 
414 

4,424 
294 

969 
585 
218 
422 

5,857 
309 



GREAT BRITAIN 
Livestock.-With the conversion of arable land to grass before 

World War 11, livestock became of increasing importance in the 
agriculture of Great Britain, but the increase was confined to 
cattle. Pigs fluctuated about a mean which showed little change 
for  many years, but in the 1950s their numbers began to increase 
rapidly. 

Cattle.-Before World War I1 cattle occupied a predominating 
position in British agriculture, accounting for about 40% of the 
total output from the farms of Great Britain. In the 50 years 
from 1871-75 to 1921-25 the total number of cattle increased by 
zo%, while the increase in the dairy herd was even greater, the 
addition being nearly 40%. 

I n  neither case, however, did the increase keep pace with the 
increase in population, the number of the dairy herd per 1,000 

of population being 10% less and of other cattle about 20% less 
in the later than in the earlier period. The needs of the increasing 
population for fresh milk were met by the additions to the dairy 
herd, but this was not the case as regards butter and cheese, of 
which more was imported as the years advanced. Similarly more 
and more beef was imported to supply the increased demand. 
When imports fell during and after World War I1 consumption 
was reduced. Despite the war the cattle herd increased consider- 
ably from 1938 to 1954, the increase being particularly noticeable 
fo r  heifers in calf with first calf. 

TABLE LXXV.-Numbers of Cattle i n  Great Britain 

Year or 
average 1 gz,z 1 Other cattle 1 Total cattle 

The  check in the increase in the number of cattle in 1921-25 
was the result of an extensive slaughter of calves at the end of 
the war food control, primarily because of the decontrol of veal 
prices in advance of those of other meat; but after 1921 there 
were increases each year, and in 1938 the number was the largest 
ever recorded. The density of cattle on the land is naturally 
larger in the grass areas of the west of the country than it is 
in the east. 

Sheep.-The number of sheep in Great Britain, though fluctuat- 
ing to some extent, on the whole declined after about 1870. The 
ravages of liver fluke and unfavourable weather in the first part 
of this period caused a sharp fall which was subsequently partially 
recovered, while the numbers were reduced very sharply toward 
the end of World War I ,  and immediately thereafter, after which 
therewas a good recovery. Between 1920 and 1926 the flocks of 
the country were increased by 4,320.00o or 2 2 % .  During World 
War  I1 the sheep population fell by about a quarter, and the severe 
winter of 1946-47 caused a further heavy fall, after which a re- 
covery began. Changes in the number of sheep in Great Britain 
have varied, as will be seen from Table LXXVI. 

Until 1938 the numbers of sheep were maintained in Scotland 
and increased in Wales, the reduction being confined to England. 
A subdivision of the figures for England, however, shows that there 
was practically no reduction in the northern counties, while in the 
eastern counties numbers were less than one-third those of 1871-75, 

TABLE LXXV1.-Number of Sheep in Great Britain 

and in every other part of England except the southwest the de- 
creases were about 50% during the same period. The reduction 
in the sheep population, therefore. was most drastic in the arable 
counties, and sheep breeding made headway or at  least held its 
own in those areas where costs were low because of the existence 
of extensive rough grazings on hill land. As a result of World 
War 11. the sheep populations of Scotland and Wales followed 
the declining trend previously confined to England. 

Pigs.-Since pigs may be bred much more quickly than other 
farm livestock there are relatively much more rapid changes in the 

TABLE LXXVI1.-Number of Pigs i n  Great Britain 

I Year / Number 1 1  year / Number I 

numbers from year to year, and consequently sharper rises and 
falls in prices. From 1871-75 to 1951 the numbers moved up and 
down with fair regularity every five years, with little change in 
the general level. World War I1 entailed a very heavy fall in the 
number of pigs; but by 1954 the 1938 figure was far surpassed. 

Pigs are kept rather more in the eastern counties of England 
than in most other districts. The numbers in Scotland are rela- 
tively small. 

Poultry.-The number of fowls on the farms of Great Britain 
continues to increase. The earliest figures available relate to 1908, 
when there were 32.j~6o.000 fowls in Great Britain; in 1926 there 
were 41.6oo,ooo, and in 1938 there were 59,920.000. World War I1 
led to a heavy culling of flocks, but by 1949 the prewar figure was 
exceeded. 

Value  of A g r i c u l t u r a l  Output.-The ministry of agriculture 
estimated that the value of the farm produce sold off farms or 
consumed in farm households in 1938 in England and Wales was 
£224,joo,ooo, and if comparable figures were available for Scot- 
land it would probably be found that the value of the agricultural 
output of Great Britain was in the neighbourhood of £270,000.000 
to £~8o,ooo,ooo. Of this output. livestock and livestock products 
accounted for the bulk-at least 7070 

The value of the gross output for 1955 was estimated at £1,500,- 
ooo.ooo. Because of the change in the value of money, and the 
incidence of subsidies, a comparison with the figures before World 
War I1 would have little meaning. I t  should be explained that the 
sums received from the sale of livestock and livestock products 
have to cover the cost of growing those grain, root and fodder 
crops used for feeding to livestock, and it is only those proportions 
of the crops which are sold off the farms which are valued as crops 
in the figures quoted above. 

Sizes of A g r i c u l t u r a l  Holdings.-The total number of agri- 
cultural holdings in Great Britain in 1955 was 453,995, of which 
about 290.000 were of less than 50 ac. of cultivated land. 

While it is true that many holdings of agricultural land are 
separately included in the agricultural returns without being eco- 
nomic farm units, since they are small pieces of land attached to 
residential properties or detached fields separately returned, etc., 
there is a very large number of separate farm units in the country. 
From 1895 to 1938 there was a fairly steady reduction in the 
number of holdings, especially in those of less than 2 0  ac. After 
1895 there  as no very marked change in the number of small 
and medium holdings of from 2 0  to 300 ac., but the number of 
holdings of more than 300 ac. increased. After World War I1 the 
trend was irregular. There was an increase in the smallest and the 
largest classes of holding. 

Persons Employed.-It is clear, from the population censuses 
of the 60 years before World War 11, that the number of persons 
employed in agriculture (excluding horticulture) in Great Britain 
declined considerably, from about 1,500,ooo in 1871 to about 
I,I  jo.000 in 1931 (about 770.000 in 1952). This reduction had 
several causes. among which the decrease of arable cultivation and 
the increased use of machinery are no doubt the most important. 

Capi tal  Invested.-The capital invested in agriculture in Eng- 
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land and Wales was estimated in 1931 at £925,000,000 of which 
£645,000.000 was the value of the land, including farmhouses 
and buildings, and 6280,000,ooo the working capital of the occu- 
piers of the land. Assuming similar figures per acre for Scotland, 
for cultivated land and rough grazings, respectively, the total capi- 
tal invested in the whole of Great Britain in agriculture amounted 
to nearly £I , I  76,000,000. 

By 19jo the market value of farms in Great Britain was esti- 
mated at  61,748,000,000, tenants' capital in the form of crops, 
livestock and machinery at £1,z8o,ooo,ooo and tenant-right valu- 
ation in the form of cultivations, etc., a t  61oo,ooo,ooo. 

A g r i c u l t u r e  A f t e r  1939.-World War I1 caused radical 
changes in British agriculture. The effect was to cut off large 
imports of foodstuffs, and the country had to become as nearly as 
possible self-sufficient. This meant a far-reaching change from 
.grass to arable, a change which was largely maintained after the 
war. The shortage of labour led to extensive mechanization. 

Under the defense regulations the minister of agriculture was 
given wide powers to control and direct agricultural production. 
The war agricultural executive committees were the essential link 
in the chain of direction between the minister and the industry. 
The committees gave direct aid to farmers, being in control of 
machinery pools which enabled them to undertake such work as 
moorland reclamation, heavy drainage and the plowing out of 
rough grassland beyond the scope of ordinary farm equipment. 

During the war and later, much-needed money was being pro- 
vided for the industry by extensive subsidies for plowing out, 
moorland reclamation, liming and the purchase of fertilizers and 
(under the hill and marginal lands schemes) by the provision of 
roads and modernization of farm buildings. 

The newT importance of agriculture was recognized and consoli- 
dated in the Agriculture act of 1947, which embodied some of the 
wartime ideas and machinery. This instrument gave stability to 
the industry by a system of guaranteed prices and assured markets 
for the leading agricultural products. I t  provided measures to 
encourage efficient farming, giving the minister powers to dispossess 
offenders. I t  revised the relationship between landlord and tenant, 
with the objects of giving the tenant greater security and ensuring 
good farming. I t  embodied a small-holdings policy designed to 
ensure that small holdings went to people fit to run them. Finally, 
it provided the necessary administrative machinery. The chief 
instruments were the county agricultural executive committees 
(successors to the county war agricultural executive committees), 
which are joint bodies, partly appointed by the minister and partly 
recruited from the industry. The Agriculture (Scotland) act of 
1948 extended the system to Scotland. 

During and after the war security with regard to prices was 
given by an annual price review, when the ministries of agricul- 
ture and food and the National Farmers' union agreed in joint 
consultation on minimum prices for appropriate periods. The dif- 
ferences between farm prices and those charged to the consumer 
under the policy of keeping down the cost of living was made up 
by subsidies. The price review was also the machinery for direct- 
ing agricultural production into the channels desired by the govern- 
ment. Thus the need for economy in the use of cargo space during 
the war made it essential that the country should produce the 
maximum of bulky products, such as grain and potatoes, while 
care for the health of the rising generation, as exemplified in the 
free milk scheme, made it necessary to increase milk production. 
The price review was used to attract farmers into this line of 
production. a t  the expense principally of meat. By 1949 exchange 
difficulties and the shrinkage in world meat supplies necessitated 
increased home production of meat, and again the price review 
was the main instrument. 

Measured in terms of land utilization the wartime concentra- 
tion on grain reached its culminating point in 1944, \$hen the total 
of permanent grassland was II,'i35,000 ac. as compared ~ l i t h  
18,798,000 ac. in 1938. After this the gradually developing diffi- 
culty in importing meat led to a slight increase in grassland. But 
even in 19j1 the change in the layout was very pronounced. The 
total area of agricultural land was virtually unchanged between 
1939 and 1954; but whereas in 1939 arable made up about 41% 

of the total, the proportion of arable in 1954 was 58%. 
Under the stimulus of the war and of the postwar shortages of 

food, a number of new techniques were introduced. The most val- 
uable single instrument in raising the production of milk and of 
arable crops and, above all, in bringing into arable production 
a very large area of the country where the dominant tradition for 
generations had been that of livestock and permanent grass, was 
that of ley farming; i.e., the introduction of temporary grass into 
the crop rotation system. This technique had been practised for 
a considerable time in the Scottish lowlands. but was new to much 
of England. Great advances were also made in grassland hus- 
bandry, in pest control (e.g., by systematic use of insecticides) and 
in weed control through chemical means and by the use of hor- 
monal weed killers. Stock farms tended to become increasingly 
self-sufficient. Stock farmers grew more fodder crops, which they 
were helped to utilize by improvements in the existing methods of 
grass conservation; e.g., by ensilage and drying. 

The advance in technique \\-as accompanied by intense mechani- 
zation which continued after the war and made British agriculture 
among the most highly mechanized in the world. The change in the 
country's stock of plows gives a good illustration. From 1942 to 
1954 the total number of plows mas almost unchanged. So was the 
arable acreage. But whereas in 1942 there mere about three times 
as many horse-drawn plous as there were tractor-drawn ones, there 
were in 1954 three times as many tractor-drawn as horse-drawn 
plows. Much of the farm machinery was owned and hired out by 
commercial concerns specializing in this work. 

Fisheries.-Great Britain's sea-fishing industry is among the 
most important in the world. The principal kinds of fish caught 
are herring, cod. haddock, plaice and hake. classed as wet fish, 
and. among sheltlfish, oysters, crabs and lobsters. The annual con- 
sumption of wet fish is about 18 lb. per head of the population, 
and with improvements in the methods of preservation (by refrig- 
eration) and transport, consumption should be increased. The 
principal grounds frequented by British fishermen are the North 
sea, Iceland, the Faeroe Islands. south of Ireland. \vest of Scot- 
land, Barents sea, west of Ireland, Irish sea and English channel. 
A notable event was the opening in 1927 of new halibut fisheries 
off the Greenland coast. This was made possible by the adoption 
of new methods of brine freezing. 

During World War I1 fishing grounds and catches were re- 
stricted. Fleetwood for a time became the most important fishing 
port. Immediately after the war, landings and consumption rose 
rapidly, but by 19 jo had relapsed to below the prewar level. The 
proportion of foreign-caught fish was higher than before the war, 
and measures were enacted in 1944, 1945 and 1948 to assist the 
herring, the inshore and the whitefish industries with grants for 
boats and equipment. The wartime and postwar shortage of meat 
helped raise the price of fish, and though the weight of British- 
caught landings in 1950 was one-sixth lower than in 1938, the 
value was half as high again. After the war efforts were made 
to modernize the fishing fleet, many of its vessels being then 
very old. Some new devices were introduced, among them echo 
sounding for the location of shoals. Table LXXVIII  shows the 

TABLE LXXVII1.-Fishing Vessels on the Register in Great Britain 

/ Year / Total vessels / Net tonnage I /  Year / Total vessels I Net tonnage I 

number and total of fishing vessels on the register in Great Britain 
for certain years from 1913 to 19j4. The decrease in total num- 
bers of vessels is to some extent offset by the gradual conversion 
from sail and steam to motor propulsion. 

The number of fishermen in Great Britain before and after 
World War I1 cannot be exactly compared because of a change in 
the basis of computation, but it certainly diminished. 

For 1938 and 1954 the total figures for landings in Great Britain 
were as s h o ~ ~ n  in Table LXXIX. Despite the decline in numbers 
of vessels engaged in fishing and in the numbers employed, the 
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amount of fish landed showed a tendency to increase during the 
2 0  years before World War I1 in spite of the fact that exports 

TABLE LXX1X.-Quantities and Value of Fish* Landed i n  Great 
Britain, 1938 and 1954 

1938 1954 
Landings 

Weight 
(cwt.) Value 

'Excluding salmon and trout. ?Including shellfish; excluding salmon and trout. 

of fish declined. After the war landings were on a lower level. 
Exports are shown in Table LXXX. 

The most important factor in the export trade is herring, which 
represents about 68% of the total. The canned fish industry of 

TABLE LXXX.-Exports of Fish of British Taking or Curing 

British caught 
England and Wales . 
Scotland . . . 

Total wet fish . . 
Shellfish , . . 

I m  orts of fresh and irozen 

/ Year I Quantity 
(cwt.) 

/ value 1 Year 1 Quantity 
(cwt.) 

the country is peculiar in that Britain imports the great bulk of 
the canned fish (principally salmon and sardines) which is con- 
sumed and exports most of what is actually canned in the country 
-herring. Fresh-water fisheries, in spite of serious attempts made 
between 1914 and 1918, have never contributed substantially to 
the feeding of the British population. 

Considerable attention has been given to research and organiza- 
tion in the fishing industry. A great deal of research has been 
carried out by the government and under government direction 
(ministry of agriculture and fisheries). Government vessels have 
continuously studied the movements, habits and feeding of fish 
both inshore and a t  sea. Research has been carried out in hydrog- 

& h i .  . , 

15,532,692 
5,380,562 

20,913,254 . . . 

raphy and into methods of capture, into the breeding and cleansing 
of shellfish, etc. 

See Agriculture (H.M.S.O., London, monthly) ; Scottish Agriculture 
(H.M.S.O., Edinburgh, quarterly). 

INDUSTRIAL AND SOCIAL CONDITIONS 

£12,233,209 
3,826,671 

16,ojg,880 
488,490 

Population.- The population of Great Britain by mid-20th 
century was aging and seemed virtually certain to fall during the 
third quarter of the century. In 1939 young men up to 34 years 
of age constituted 56.4% of the total male population; in 1954, 
only jz.3%. For women and girls the corresponding percentage 
of the total female population fell even more strikingly, from 
52.3% to 48%. The prospective burden of age in the welfare state 
(see below) is obvious. 

A later development, a result of the extension of state social- 
ism during and after the war, was the growth in the number of 
persons employed on national and local government service. 

In 1937 a royal commission was appointed to inquire into the 
distribution of the industrial population. Its report was not pub- 
lished till 1940, but it  sharply focused attention on certain well- 
known tendencies which had been in progress for more than a 
century. The growth of large cities is not a phenomenon peculiar 
to Great Britain, but England (as distinct from Scotland) is among 
the most thickly populated areas in Europe. and it  is necessary 
for the proper utilization of the natural resources of the coun- 
try that the spread of population be controlled. For details of 
population by counties, and of urban and rural population, and 
other vital statistics, see ENGLAND; SCOTLAND; WALES. 

Two tables compiled from censuses and mid-year estimates 
(Tables LXXXI and LXXXII)  show first the distribution of the 
whole population and then the distribution of the occupied popula- 
tion. They are best commented on in the terms of the commis- 
sion's report: 

These tables illustrate the outstanding feature of the geographical 
distribution of the industrial population in modern times, namely, its 
concentration to an increasing extent in particular areas of the country. 
The seven specified areas constitute only 27% of the total area of Great 
Britain. In 1801 they contained about 4 j %  and in 1931 (the latest year 
for which figures are available) 73% of the occupied population. . . . 

Over the 19th century the total and occupied population of all the 
specified areas, except the Midland 

TABLE LXXX1.-Distribution of the Total Population 

12,909,425 
6,14j,151 

19,054,576 . . . 

Region 

S33.316~998 
1i,rgi,490 
44,514,488 
1,495,727 

-- - 

London and southeastern . . 
Eastern . . . . . 
Southern . . . . . 
Southwestern . . . . 
M~dland . . . .  
North rmdladd . 
E. and \V Ridings of korkshird 
Northxvestern . . . . 
Scotland 
UTales (incl. kfonmout'hshiie) : 
Great Britain . . , . 

Population in thousands 

TABLE LXXX11.-Distribution of Total Alanpower i n  Great Britain 
(In thousands) 

group of countries, increased both 
absolutely and proportionately to 
the country as a whole. Early in 
the' present century signs of a 
change began to appear in some 
areas; both Lancashire and Mid- 
Scotland lost ground between 1901 
and 1911 in relation to the country 
as a whole. Since the war [of 1914- 
181 that experience has become 
more widespread: between 1921 and 
I931 the proportion of the total 
population declined in Lancashire 
from 12.6 to 12.3, in Northumber- 
land and Durham from 4.6 to 4.4, in 
Mid-Scotland from 6.2 to 5.8, and 

I Item June June I-- 
Total working population . . . , . . . . 
Armed forces . . . . . . . . . , . 
Total in civil employment . . . . . , . . 
Principal manufacturing industries 

Agriculture, forestry, fishing . . . . . , . 
Mining and quarrying . . 
Treatment of nonmetalliferous mining other b a n '  

~hemicalandall iedtrades . . , . . . 
Metal manufacture 
Engineering, shipbuildi'ng a i d  eiectrical goods , . . 
Vehicles . . . . . . , . . . . 
Textiles . . . . . . . . . . . . I 
Clothing . . . . . . . . .  
Food, drink and tbbacco . . . . . . . . 
Paper and printing . . . . . . , . 

Building and contracting . . . . . , , . 
Distributive trades . . , , . . . , , . 
Transport and communication . . . , , , 
Gas, electricity and water . . . . . .  
Professional, financial and mi~cellaneous services . , 

Public administration . . . . . . . . 

in Glamorgan and Monmouth from 
3.6 to 3.2. . . . So far as the distribu- 
tion of industrial population is con- 
cerned, those changes are completely 
overshadowed by the experience of 
London and the home counties 
where the occupied population has 
increased both absolutely and rela- 
tively, to a far greater extent than 
in any other part of Great Britain. 

These changes of population 
reflect economic changes. The 
continued depression in the spe- 
cial areas. and the decline of coal 
mining, cotton and shipbuilding, 
tended to drive workers away 
from the areas and industries con- 
cerned to the southeast where 
industry was expanding and com- 
parative prosperity was to be 
found. This general picture per- 
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sisted during the first five years after World War 11. Within the 
total of persons employed the contribution of London and of the 
south generally increased from 1939 to 1950; in the midlands and 
the north (except for the region embracing Durham, Northumber- 
land, Cumberland. U7estfiorland and the Sorth Riding of York- 
shire) it diminished. The Welsh contribution grew. The 
exceptions just mentioned relating to the north, and the case of 
Wales, were partly the outcome of official policy which controlled 
the location of industry. This was the result of ( I )  the Distribu- 
tion of Industry act, 1945; (2) the already existing system of 
building licences; and (3) the Town and Country Planning acts, 
1947. The government thus could foster the industrial develop- 
ment of the former distressed or special areas, now renamed de- 
velopment areas. 

Prices a n d  Wages.-Any statistical account of variations in 
the standard of living must be based on a correlation of prices 
and wages. The difficulty, however, of carrying such an investiga- 
tion back for any long period is very great. 

Prices.-During the 19th century the course of prices could 
best be illustrated by index numbers compiled from wholesale 
prices because retail prices fluctuated so much between different 
localities and even different retailers that representative data 
were practically unobtainable. On the other hand, wholesale 
quotations for the principal commodities could be easily obtained. 
In  the 20th century, however, and especially in the period of 
continuously rising prices after 1938, this became untrue, as is 

TABLE LXXXII1.-Index Numbers of Wholesale Prices, 18ou-1955 
I 

seen when the rise in wholesale prices between 1938 and 1955, 
shown in Table LXXXIII ,  is compared with the much less marked 
rise in the cost-of-living index shown in Table LXXXV. 

Table LXXXIII  (which shows the fluctuation of wholesale 
prices after I ~ O O ) ,  based on one compiled by W. T .  Layton from 
W. S. Jevons' index number from 1800 to 1865 and A. Sauerbeck's 
from 186j, has been continued to 1938 by Sauerbeck's (Statist) 
index and from 1938 by the board of trade index. 

Prices from 1800 to 1820 were abnormally high (the figure of 
235 for the year 1800 comparing with IOO of the year 1900) and 
subject to violent fluctuations as a result of the disturbance 
caused by the h'apoleonic Wars. The years 1820 to 182j saw a 
boom in trade because of the rapid development of transatlantic 
commerce. This was accompanied by an inflation of credit and 
deflation of banking reserves, ending in a serious crisis. About 
25 years of falling prices followed, until after 1850 an upward 
movement was started by the discoveries of gold in California and 
Australia. The continued fall throughout the last three decades 
of the 19th century was related to a steady decline in the gold 
output and the gradual adoption of the gold standard by various 
countries, leading to an increased demand for gold, while the rise 
in prices after 1900 follows an upward movement in the volume 
of gold production, a result of the development of South African 
supplies. Intermediate events were the world financial crises of 
18j6-j7 and 1863-64; the Overend Gurney and Co. failure of 
1866; the Austrian, U.S. and German crises of 1873, which caused 
a fall not interrupted till the trade revival of 1879; the French 
and U.S. crises of 1882 and 1884; the Baring crisis of 1890; fol- 
lowed by a U.S. crisis in 1893, the effects of which were felt till 
1897; the South African War of 1900, which interrupted the suc- 
ceeding revival; and the steady upward movement of trade and 

prices from 1903 until the outbreak of World War  I ,  interrupted 
only by the U.S. financial crisis of 1907. 

The effects of World War I require separate mention. During 
the war the gold standard was abandoned and the currency divorced 
from gold. As a result the high-level record attained during the 
Napoleonic Wars was surpassed (more than 335%) by the figure 
in July 1920. 

Statistics for the course of prices after 1920 show that,  apart 
from seasonal fluctuations. prices fell steadily from the end of 
1920 until the middle of 1924. After a slight rise late in 1924 
the downward course continued with little interruption until 1935, 
when prices began rising slowly again. This rise continued from 
the beginning of World War I1 in 1939, but Table L X X X I I I  shows 
clearly the results of government efforts first to check any rapid 
rise in prices and then to stabilize as much as possible the cost 
of living. Food prices in particular were held in check, and in 
March 1942 were only 25% above those of the month before the 
war, the index figure for food alone being 60 on April I, 1942. 

Stabilization of prices during World War I1 was achieved by  
various means. The board of trade was empowered to fix maximum 
prices on goods and services and to limit margins of profit. Rents 
were also stabilized. The food ministry fixed prices on a wide 
range of foods, and prices paid to farmers for produce were deter- 
mined by negotiation with the ministry. 

By 1941 the cost of living had risen by about 2 5%. I t  was then 
kept steady until June 1947, when a new and more realistic col- 
lection of items affecting the cost of living was drawn up, to  be 
followed by a fairly exhaustive one in Jan. 1952. Between 1947 
and 195j the cost of living, on the new definitions, rose by 50%. 
A further index was introduced in Feb. 1956. I t  was based on the 
assumed spending schedules of about 90% of the households in the 
country and reflected the great improvement in the standard of 
living since before the war. I t  included such items as television 
sets, motorcars and washing machines. 

Urages.-Commensurate with the rise in prices during 1914-18, 
wages rose sharply and continued to do so until 1920, when the 
average percentage increase over the 1914 level reached 180. From 
1921 to 1923 they dropped rapidly and, as Table L X X X I V  shou~s, 
remained fairly stable between 1926 and 1938, in spite of serious 
fluctuations in employment. For the prewar years the table is 
based on the average for 1924, which is reckoned as roo, and this 
in turn represents a 70% increase over the 1914 figure; for  the 
postwar years the base of 1947=1oo has been taken. Table 
LXXXIV gives half-yearly averages. 

TABLE LXXX1V.-Inden: Nzhmbers Showing the General Course of 
Weekly Rates of Wages* 

R e d  Wages.-When prices rise rapidly there is a natural tend- 
ency for wages to follow them, but, unless they overtake prices, 
the wage earner, of course, is no better off for  his higher pay. 
I t  is worth inquiring in what ways the condition of the British 
wage earner substantially changed after the late 18oos, and to do 
this it is necessary to investigate the relationship between prices 
and wages in order to discover changes in "real" wages. 

I t  is now agreed that statistics from 18 jo and 1880 are not suffi- 
ciently precise for such an attempt to be made for that period, 
but it is fairly clear that, subject to fluctuations in 1865-68 and 
1874-79 especially, real wages rose by about 33% during the 
period of 30 years. 

In  his Wages and Income in the United Kingdom Since 1860 
(1937) A. L. Bowley related changes in retail prices with changes 

Year 

1926 . . 
1927 . , 
1928 . . 
1929 . . 
1930 . . 
1931 . . 
1932 . . 
1933 . . 
1934 . . 
1935 . . 
1936 . . 
"For years 1926-38, average for 1gz4=1oo; fo; years 1947-55, June 30. 1947=1oo. 

June 

101% 
lor 
99 
99 
98% 
97 
95 
94 
94% 
95% 
98 

December 

101% 
100 
99 
98% 
98 
95% 
94% 
94 
94% 
96 
99 

Year 

1937 . . 
1938 . . 
1947 . . 
1948 . . 
1949 . . 
19.50 . . 
1951 . . 
1952 . . 
1953 . . 
19.54 . . 
1955 . . 

June 

101% 
106 
Loo 
106 
109 
1 I0 
I19 
129 
13s 
142 
152 

December 

103% 
106 
103 
107 
109 
114 
126 
I34 
138 
144 
I54 
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in wage rates in an attempt to measure real wages. His table, for 
the period 1880-1936, is reproduced in Table LXXXV, with some 
figures of his (Journal of the Royal Statistical Society, 1952) inter- 

TABLE LXXXV.-Index iIiurnbers of Money Wages and of the 
Cost of Living, 1880 to 1955* 

I 1 Index numbers 11  1 Index numbers 
Year 

- 
1880 
1885 
1890 
1895 
1900 
1905 
1910 
I911 
1912 
1913 
1914 
'915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

Cost of Real 1 1  Year 1 wages Wages I living I Wares 

*1gr4=1oo; discontinued after 1947. New index based on 1947=100 from 1948. 

Cost of 
living -- 

I57 
I47 
143 
I40 
141 
143 
I47 
154 
156 
159 
186 
203 
216 
223 
228 
231 
235 
251 
107 
I I O  

1'3 
I25 
136 
140 
I42 
148 

polated between 1914 and 1924, and it is continued after 1936 by 
utilizing index numbers of retail prices and rates of wages as 
shown in the "Bulletin of the London and Cambridge Economic 
Service," published in The Times Review of Industry. 

At no time in the period was the rate of increase in real wages 
rapid, and for 15 or 20 years before World War I no advance at all 
was recorded. In  the early years of World War I1 prices rose 
more rapidly than wage rates, but by 1944 real wage rates had 
recovered to the 1938 level and by 1946 showed an improvement of 
I I % ,  near which level they remained. With full employment, 
opportunities for getting paid more than the minimum, for increas- 
ing income by more intensive work at piece rates or from bonus 
schemes and for overtime mere greater than previously and by 
195j  earnings had inereased since 1938 by 38% more than the in- 
dex of wage rates would lead one to expect. Table LXXXVI gives 
some information about average earnings per week obtained from 
wage censuses of the ministry of labour covering most major in- 
dustries but excluding agriculture, coal mining and rail transport. 

The position of wage earners has also been improved by the 
development of social expenditure on health and education serv- 
ices, on pensions, sickness and unemployment benefits and on 

Real 
Wages 

122 

129 
129 
131 
130 
130 
129 
128 
131 
130 
I23 
123 
I24 
127 
132 
136 
145 
1-13 
98 
98 
97 
95 
95 
96 
99 

I01 

TABLE LXXXV1.-Average Weekly Earnings 

All (incl. youths Index of Index of 

and girls)* 1 ::::; 1 1 
1950. 
1951. 

*Figures relate to October except in 1941 and 1944 

3d. 
rod. 
Sd. 
4d. 
od. 
Id. 

~ r d .  
1d. 
9d. 
2d. - 

family allowances, partly offset by direct contributions of wage 
earners to national insurance and by their income tax payments. 

H o u r s  of Work.-Between 1919 and 19 j j the hours of labour 
were reduced in nearly all industries, Table LXXXVII. given in 
the Ministry of Labour Gazette, showing the aggregate amount for 
the whole country. 

By 1939 the working week had been generally fixed by collective 
agreement at  44-48 hours for adult males, excluding overtime, 
with a @-hour maximum for women and young persons. At the 
outbreak of war extensions were permitted. At the spring crisis 

of 1940, the ministry of supply ordered contractors to work a full 
seven-day week. Most munitions plants worked two I 2-hour shifts, 
or 70-75 hours weekly. There were similar long hours in aircraft 
factories and shipyards. Only where it was possible to organize 
a three-shift system was the maximum Reek limited to 56 hours. 
I t  was found, however, that in spite of these long hours produc- 
tion began to decrease. The causes were fatigue, ill-health and 
accidents. The Industrial Health Research board reported that 
there was little gain, and probably an actual loss, if working hours 
exceeded 60-65 for men and 55-60 for women. Accordingly, the 
ministry issued a memorandum stressing the need for maintaining 

Approximate number of 
workpeople whose Aggregate net increase (+) hours of labour mere or weekly decrease hours ( - )  in 

Increased I Reduced 

maximum production by adjusting hours of labour. The ministry 
recommended, wherever machines could be run nonstop, the adop- 
tion of three shifts and a 5 5-56 hour week as soon as sufficient 
skilled labour could be made available. Where it was not avail- 
able, a 60-hour week was permitted for men, and the provisions 
of the Factory act were restored for women and young persons, 
subject to modification in an emergency. 

By 1954 over-all hours of work in a large range of industries 
had returned almost exactly to the level of 1938. Within this total 
the hours worked by women underwent a fairly substantial reduc- 
tion, while those worked by men slightly increased. 

Unemployment  and I t s  Relief.--Betn-een 1900 and 1914 the 
percentage of workers unemployed never rose above 87%. and the 
average for the years 191 I to 1914 was less than 3%. On the other 
hand, after 1918 unemployment was one of Great Britain's most 
serious problems. When the Unemployment Insurance act came 
into operation in Nov. 1920, accurate statistics became available. 
From 1923 to 1929 the average number of insured persons un- 
employed was about 10%; at  the height of the depression it  rose 
in 1932 to 21.9%, and by 1936 had onIy fallen to 13%. 

Table LXXXVIII, issued by the ministry of labour, shows the 
actual numbers of workers included in these percentages and 
brings the figures down to the end of 1955. I t  will be seen that 
unemployment reached its apex in 1932, and that from 1934 to the 
outbreak of World War I1 there was slow but steady improvement. 
After World War I1 prices tended to  rise, the result partly of 

1919 . . . . 
1920 . . . . 
1921 . . . . 
I922 . . . . 
1923 . . . . 
I924 . . . . 
I925 . . . . 
1926 . . . . 
1927 , . , . 
1928 . . . . 
I929 . . . . 
1930 . . . . 
1931 . . . . 
1932 . . . . 
I933 . . . . 
1934 . . . . 
1935 . . . . 
1936 . . . . 
I937 . . . . 
1938 . . . . 
1939 . . . . 
1940 . . . . 
1941 . . . . 
I942 . . . . 
1943 . . . . 
1944 . . . . 
I945 . . . . 
1946 . . . . 
I947 . . . . 
1948t . . . . 
1949 . . . . 
I950 . . . . 
1951 . . . . 
1952 . . . . 
1953 . . . . 
1954 . . . . 
1955$ . . . . 
*In addition to the 

8,000 workpeople in 1939, 214,000 in 1942,33,00oin 1943, 12,500 in 1945, 48,oooin 1946 
and 18,3,0oo in 1947 who were affected by increases and also by reductions of equal amount 
within the same year. tThe figures for 1948 and later years are not strictly comparable 
with those for earlier years, since particulars relating to employees in government estab- 
lishments and shop assistants were introduced for the first time in 1948. $Figures pre- 
liminary and subject to revision. 

1,150 
2,000 

31,500 
16,000 

325,000 
13,150 
1,300 

934,200 
18,700 

1,400 
4,050 

13,175 
294,000 

6,000 
2,500 

520 
2,450 

600 
1,500 
1,950 - 

54,000 
16,000 

4 000 

8,000 
3,000 - - - 
- 
3,500 

108,500 
1,100 
2.500 - 
- 
- 

workpeople for 

6,30j,ooo 
570,000 
12,900 

302,700 
9,600 

16,150 
3,925 

340 
1,700 
2,000 
1,050 

349,225 
II1,OOO 

3,750 
12, 500 
5,000 

43,700 
160,600 
390,650 
166,650 
396,000 
193,000 
10,000 
10,000 

141,000 
- 
22,000 

n,~zS,ooo 
5,223,000 

616,000 
1,017,000 

1,500 
10,000 

56,000 
300 

199,000 
179,500 

whom figures are 

-40,651,000 - 2,114,000 + 14,500 - 93,000 
ri- 108,750 + 12,500 - 11,750 + 3,984,650 
$. 59,000 - 200 + 8,750 - 873,500 
f 142,000 

- 
- 11,500 
+ 3i;::: 
- 153,850 - 804,500 - 960,000 - 371,100 
- 1,412,ooo - - 633,000 

2,500 
f 5,000 - 2 56,000 + 4,400 - 42,000 
- 5,719,000 
-18,429,000 - 1,834,000 
- I,471,ooo + 105,500 - 26,000 - 164,000 - 1,000 - - 318,400 

249,300 

given in this table, there were 
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shortages, partly of monetary inflation and partly of a growing 
mill to spend on the part of the public. Very full employment, 
fuller than theoreticians nould have believed possible, was a by- 
product of this rising price level. 

TABLE LXXXTII1.-daerage Nztnzber on tlze Registers of Employntent 
Exchanges i n  Great Britain and AITortiier~z Ivelund 

I Year TVholly Temporarily Unemployed 

Before 1911 assistance to the unemployed had only been given 
by the poor-law authorities in the form of relief on the ground 
of destitution. In that year was passed the first Unemployment 

unemployed stopped 

1928 . . . . . 
1929 . . . . . 
I930 . . . . . 
I931 . . . . . 
1932 . . . . . 
1933 . . . . . 
1934 . . . . . 
1935 . . . . . 
19.36 . . . . . 
I937 . . . . . 
19j8 . . . . . 
1939 . . . . . 
1940 . . . . . 
1941 . . . . . 
1942 . . . . . 
191.3 . . . . . 
1944 . . . . . 
1945 . . . . . 
1946 . . . . . 
1g47* . . . . . 
1948 . . . . . 
1949 . . . . . 
1950 . . . . . 
1951 . . . . . 
19j2 . . . . . 
1953 . . . . . 
1954 . . . . . 
19.55 . . . . . 

Insurance act. 
I t  covered only 2.250.000 workpeople. out of about 14,000.000, 

being confined to the building, ~voodworking, engineering and ship- 
building trades, which were at  that time peculiarly affected by 
unemployment. The premium under the scheme TTas contributed 
compulsorily by the employer. the workman and the state in equal 
shares! and benefit xvas at the rate of 7s. per week. In 1916 the 
scope of the act was extended to cover certain trades which had 
been excessively expanded to meet the war emergency, against the 
anticipated postwar deflation, and in 1918 an emergency act was 
passed to provide relief for all persons thrown out of employment 
by the cessation of the war; this scheme was not covered by pre- 
mium contributions, and it was ultimately succeeded by a new 
Unemployment Insurance act of 1920. This act covered about 
I 2.000~000 persons ; i.e., speaking generally, all industrial workers 
with the exception of agricultural and domestic employees. 

When the act came into force unemployment was increasing, and 
for the next ten years there followed a series of amending acts 
extending the limits of insura,nce and making various financial ad- 
justments. To enable benefits to be paid it became necessary for 
the Unemployment Insurance fund to obtain loans from the 
exchequer. In 1930 a royal commission vas appointed to deter- 
mine whether the fund could become self-supporting, and many of 
its recommendations were incorporated in the Unemployment act 
of 1934. X consolidating act mas passed in 1935: and in the f0ll0W- 
ing year unemployment insurance was extended to cover agricul- 
tural workers. Further minor modifications and extensions in the 

casual workers 

scheme were made in 1938. 1939 and 1940. 
Ministry of labour estimates suggest that the number of persons 

insured against unemployment increased from ~ ~ , o o o . o o o  in 1922 
to 14,000.000 in 1936. In 1939 the estimate gave 15,1j;,ooo per- 
sons in Great Britain and Xorthern !reland as insured under the 
general scheme and 741.000 under the agricultural scheme. The 
Unemployment Insurance fund. as has already been mentioned, 
was forced during the depression to obtain advances from the 
exchequer which by 1934 had totalled £I  I j.ooo.ooo. This debt was 
then funded, and more favourable industrial conditions in succeed- 
ing years enabled the fund to show a credit balance. As a result, 
outstanding debt had been discharged by the end of 1941. 

E~nployment Exc1zanges.-In connection with the unemploy- 

*The 1947 averages exclude the numbers unemployed during the fuel and pan-er crisis 
early in the pear, who did not  register as  unemployed a t  employment exchanges. 

869,573 
900,553 

1,317,840 
1,994,471 
2,136,052 
2,037,517 
1,763,911 
1,706,783 
1,491,oj1 
1,284,123 
1,433,248 
1,308,212 

829,458 
311,507 
125,311 

93,408 
85,392 

167,782 
397,519 
349,693 
324,237 
323,393 
32j,160 
259,155 
363,550 
351,500 
298,000 
zjg,zoo 

ment insurance scheme the ministry of labour and national service 
established numerous employment exchanges. On becoming un- 
employed a worker must register at an exchange in order to receive 
his insurance benefits, and it is the function of the exchange to 
find him fresh employment as soon as possible. There were about 
1.000 employment exchanges by the mid-1950s. Under them were 
about 2 0 0  branch employment ofices and local agencies affording 
limited facilities in remote places 

There were some specialized exchanges (e g., for women and 
for the hotel and catering trades) and youth employment offices, 
about half of them run by local authorities. Benefits were paid 
on an agency basis on behalf of the ministry of national insurance 
and of the National Assistance board. Both in 1938 and in 1954 
(the first a year a i t h  heavy and the second a year with virtually 
no unemployment) about 2 ,  ~ O O , O O O  vacancies mere filled. 

Mention should also be made of certain subsidiary services pro- 
vided by the ministry. Where employment is scarce in a worker's 
d~str ic t  but available for him else~lhere. he can be granted fares 
for himself and his family and financial aid to meet the cost of 
removal and resettlement. In  certain circumstances he can also 
qualify for a lodging allomance. In addition, the exchange can 
arrange for him to attend a government training centre in order 
to acquire a nev skill. During World War 11, the problem of 
transferring workers from peacetime industr~es to war nork as- 
sumed large proportions; the ministry's training centres proved 
inadequate for the numbers of workers involved, and arrange- 
ments were made. vherever possible, to train skllled workers in 
the factories in mhich they would be employed. 

Other Remedies for  Une?nploynze?zt.-Other methods adopted 
by the state to deal ni th  the problem of unemployment after 1920 
included the provision and subsldlzing of relief nork  in various 
forms. Among the classes of nork thus subsidized were road work, 
land drainage, ~ i a t e r  supply, forestry, etc. There were also two 
schemes designed for the general stimulation of trade, viz., the 
trade facilities and export credit schemes. 

cnder the first of these the treasury n a s  emponered to guarantee 
the interest and capital of loans raised for expenditure calculated 
to promote employment. The guarantees mere mainly confined 
to public utility undertakings betneen the years 1921 and 1928. 
The total so guaranteed nas  about E'; j.ooo.ooo, and by March 31, 
1939. the amount outstanding had been reduced to ~27.000,ooo. 
The export credit scheme v,as initiated in 1920 and n a s  amended 
several times thereafter. The board of trade is authorized to grant 
exporters credits in connection ni th exports to foreign countries 
and to insure risks not otherwise insurable on reasonable terms. 
After the outbreak of IVorld IVar I1 in 1939 the scheme Tlas ex- 
tended. not to relieve unemployment but to maintain certain trade 
relations that were felt to be of importance. 

Special Areas.-The unrelieved depression over a long period 
in the regions of Durham and the Tyneside. Cumberland and south 
Sl'ales caused them in 193 j to be designated "special areas." Com- 
missioners were appointed to superintend and organize relief nork,  
and between 193 j and 1939 more than ?;'16.ooo,ooo had been spent 
on various schemes initiated by the commissioners S e u  industries 
were brought to the depressed areas under subsidy, and numerous 
schemes for public works were developed. These areas n7ere later 
renamed development areaq (see above). 

E?rztgi.ation.--It ~ i a s  pointed out by some authorities that the 
exceedingly high unemployment figures betneen World SYars I 
and I1 mere due in some measure to the natural increase of popula- 
tion and the decline of emigration. The ministry of labour's sta- 
tistical survey of 1927 stated that, in spite of increased numbers 
of unemployed during the previous decade. the actual number of 
workers in employment was higher than it had ever been before. 
If there had been emigration on the scale of the years before 1914, 
thC available supply of labour in Great Britain might even have 
been inadequate for the needs of industry at  that tlme. 

The decline of emigration after 1919 was largely due to restric- 
tions on immigration imposed by the United States and the British 
dominions. The United States Immigration act of 1924 imposed a 
rigorous quota on the number of immigrants admitted in each year, 
and the dominions strongly opposed unrestricted immigration on 

309,359 
:68,sgs 
a2ir720 
55i3719 
573,315 
456,743 
369,002 
312,757 
2 51.568 
205,369 
380,184 
220,990 
16j,962 
62,124 

8,615 
2,82 5 
2,,332 
1,942 
4,061 

156,039 
8,628 
9,571 
9,036 

17,259 
94,132 
23,700 
14,900 , 21,ooo 

75,972 
79.440 
98,941 

115,678 
102,675 
94,098 
88,1 jo 
86,581 
79,081 
67,509 
67,625 
60,599 
39,252 
14,890 
5,316 
2,842 
1,865 
2,262 
4,297 
4,829 
5,107 
5,033 
4.807 
4,617 
4,851 
4,800 
4,900 
4,300 



GREAT BRITAIN 
the ground that it  would be liable to disturb their internal econ- E17,ooo.ooo came from a parliamentary grant. 
omies. I t  is notex\-orthy that from 1931 to 1937 there were more Under the Kational Insurance act, 1946 (amended in 1949 and 
arrivals in than departures from Great Britain. This reversal of I ~ ; I ) ,  in principle all persons over school-leaving age (except 
a century-old trend was a result of the fact that the depression persons of pensionable age and married women occupied in their 
was world-aide and that emigrants who had been unable to succeed own homes or ~ ~ h o  elect not to be insured) are insured. They fall 
abroad tended to return home. into three classes: ( I )  employed persons; (2) self-employed (per- 

SETTING U P  O F  T H E  WELFARE STATE sons in business on their own account); and (3) nonemployed. 
Contributions are payable by the persons insured, by the employers 

U70rld War I1 made manifest the benefits of full employment of employed persons and by the state. The benefits cover insurance 
and, by so doing, impressed on all concerned the moral and politi- against unemployment and sickness, maternity grants, industrial 
cal inexpediency of allowing the unemployment of the prewar years injuries. wido~vs' benefits, guardians' allowances, retirement pen- 
to recur. At the same time, war (a great socializing force. as sions and death grants. 
Bernard Sham, had pointed out as long ago as 1916) provided ample 
experience in the erection and xorking of administrative machinery TABLE XC.-Contributions Payable by Insured Persons, 1956 

permitting the vigorous moulding of people's lives on tlte largest 
scale. World L$'ar I1 gave many people a chance to improve their 
standard of living; a t  the peak of the war effort the national ex- 
penditure (in terms of 1938 prices) on beer, tobacco ,and enter- 
tainment rose. Winston Churchill, the prime minister. laid it 

Insured persons 

~ ~ ~ $ ~ ~ & f , " ,  ,, : 
BOYS under 18 . 

down that the standard of living must not be lowered to primitive 1 3 s  Id. 

Nonemployed 
person 

z;: 2:: 
3s. gd. 

Employed 

: 8:: 
1 : I d  4s, 3 d  

E$P$:'L~~~ 
person 

ti; 

levels. These factors led to the coinmissioning and rendering of 
a report by s i r  william  id^^ on social security and allied TO finance the system two funds were established: the National 
services (Nov. 1942) !?-hich "takes freedom from byant as its aim, Insurance fund and the National Insurance (Reserve) fund. The 
and sets out a plan for  social security to achieve this former receives the income derived from contributory payments, 
Sept. 1944 the coalition government put forward proposals for exchequer grants and interest; it Pays out the statutory benefits 
social insurance and family allolvances, and in yoVember the and provides for the costs of administration. I t  also pays a con- 
ministry of national insurance was instituted. ~h~ great body of tribution to the national health service. I t  is actuarially revised 
social legislation was, however: the m-ork of C. R. Attlee's first every five Years. 
Labour administration. Details of this legislation ~vill be found in 1" financial 1953-54 the Insurance fund received £j94,800,000 
the article SOCIAL SECURITY. (mostly contributions from employers and insured persons) and 

The institution of the welfare state was accompanied by a far- disbursed f48j.400~000. of which E334,100,000 was for retirement 
reaching redistribution of incomes, For this there \yere a number pensions. xone  of these benefits was subject to a means test. 
of causes: (1) the continuing scarcity of labour, \\,ith the result The Industrial Insurance acts replaced the various Workmen's 
that real wages underwent a slight increase, while most other Compensation acts from 1925 to 1945. About 70% of the total 
types of income dxvindled; (4 the cost of the various schemes contributions are derived from employers and employees and one- 
described was raised by taxation, the bulk of ~vhich fell on the sixth from the exchequer. The insurance covers injuries, disable- 
higher-income groups; (3) in a similar way money was raised for ments and death. In the year to March I954 payments relating 

to injuries amounted to £ ~ ~ , o o o , o o o ;  and those relating to disable- 
TABLE LXXX1X.-Distribution of Personal Incomes (Before Tax) 

ment totalled ~ 1 2 , 2 0 0 , 0 0 0 ~  

Self-employed 
person 

;;: 2:: 
3s. I I ~ .  6d. 

Income 

Wages . . . . . , . . . 
Salaries . . . . . . .  
Pap of armed iorces . . . . . . 
Income from self-employment . . . . 
Employers' contributions . . . . . 
h-ational insurance benefits and public grants 
Rent, dividends and interest , . , . 

4s. ~ o d .  

The Xational Assistance act supplemented the National Insur- 
ance act. I t  was designed to sweep away the poor-law system and 
to replace it by one more comprehensive and also more liberally 
worked. The act, administered by the National Assistance board, 
granted assistance (mainly in cash) to persons without, or with 
inadequate resources. The board's expenditure in 1954 reached 

1938 per cent 

37.9 
17.9 

1.3 
12.8 

2.5 
5.4 

22 .2  - £~jo,ooo,ooo, the great bulk of which was accounted for by na- 
the cheapening of food (£369,000,000 net in I ~ S O ) ,  houses (£65,- tional assistance (£104,20o,ooo), and noncontributory old-age 
ooo,ooo) and other commodities (grand total £479,ooo,ooo). The pensions ( £ I ~ , ~ o o , o o o ) .  At the end of 1954 the total number of 
result is shown in Table LXXXIX. persons receiving allowances was 1,796,000, over half of these 

Social Insurance.- In the 18th and 19th centuries the principal being paid in supplementation of retirement pensions. The aver- 
means available to the worker for insuring himself against sick- age weekly payment was 21s. I I ~ .  

ness or other disabilities was to become a member of a friendly 
society, to !vhich he paid his regular contribution. But friendly TABLE XC1.-BeneJts Payable Under the National Insurance Acts i n  1956 

1954 per cent 

42.1 
21.3 

2 . 3  
11.3 
4.1 
7.0 

11.6 

societies were only for the better-paid and more thrifty workers; 
for the less fortunate there was nothing but charity and poor-law 
relief. Between 1911 and 1936 national health insurance was made 
compulsory for all workers earning less than £250 a year between 
the ages of 14 and 65. 

The first Old 4ge Pensions act was passed in 1908, and it pro- 
vided a pension of js. a week for old persons over jo. In  192 j the 
first contributory scheme for pensions was introduced, and it rvas 
later extended. Pensions of 10s. a week were payable to an in- 
sured man when he reached the age of 65 and to his wife when she 
reached the age of 60; insured unmarried women became eligible 
for pensions at  the age of 60. Pensions were also paid to rrido~vs 
of insured men, with additional allowances for children under the 
school-leaving age, and to orphans. Supplementary pensions of 
varying amounts were paid to pensioners requiring additional as- 

Benefit l omen Girls and boys Married 
weekly rate / Yen I (lngle) (under 18) m.omen 

unemployment , . . 4os. 40s. Z ~ S .  30s. $,",;;zty. 4Os. 40s. 23s. 2 5s. 

Grant , . . $10 

i42xi~k? mte! ] : : 40s. 55s. 
IVido~ved mother . . . 51s. 6d. 
Widow's pensionf . . , 40s. 
iT-idow's basic pension . , 10s. 

18s. for each child g;gt:;2t$&,e : , ,,,, 
Death grant 

~ ~ ~ ~ - 2 ! , " , " { ~ & : : a r ,  : 
%%;;",';~3 
Children 

3-.?years.  U n d ~ r  3 years . , . . . , $10 $6 
6-17 years . , , $1; 

sistance, providing they could establish their need. In 1938, 2 0 , -  *Payable for 18 weeks. ?Payable for 13 veeks. fPayable under certain conditions. 
678.499 persons in Great Britain were contributing to the pensions 
scheme and 1~945.509 were receiving benefits under it. In the The board also administers noncontributory old-age pensions 
same year the pensions service was costing .648,1j8,9j1, of which under the Old Age Pensions act, 1936. It further provides recep- 



GREAT BRITAIN 
tion centres (formerly workhouses) for persons without a settled statistical material enables it to study trends. 
way of living. Under the Legal Aid and Advice act, 1949, and the F a m i l y  Allowances.-The Family Allou~ances act, 1945, pro- 
Legal Aid and Solicitors' (Scotland) act, 1949, it investigates the vides for the grant of cash allowances for children other than the 
resources of certain persons applying for legal aid and determines first child. I t  is administered by the ministry of national insurance. 
their maximum contribution. BIBLIOGRAPI~~.-S~~ William Beveridge, Social Insurance and Allied 

H e a l t h  Service.-The ministry of health is responsible for the Se~aices  (H.M.S.O., London, 19421, A National Health Service 
(H.M.S.O., London, 1944): Full Elnploynzent i n  a Free Society (Lon- administration '' the 1 9 4 ~  The don, 1944) ; B. S. Rowntree and G .  R. Lavers, Poverty and the Welfare 

sen7ice was originally entirely free, but certain dental and pre- s ta te  ( ~ ~ ~ d ~ ~ ,  Ig j I )  ; J,  S, R ~ ~ ~ ,  ~h~ ~ ~ t i ~ ~ ~ l  ~ ~ ~ l t h  service in 
scription charges were introduced in June 1952. The act covers Great Britaiu (Oxford, 1952); National Znconze and Expenditure o f  
England and Wales; Scotland (q.v.) is covered by a special enact- the United Kingdo$% (annual, H.M.S.O., London) ; ~ a b l e s   ela at in^ t o  
ment of May 1947 Employment  and Unemployment in Great Britain (H.M.S.O., London) ; 

National Income and Expenditure (H.M.S.O., London). The service works under three main authorities divided on a 
Education.-For an account of the development of education in functional basis. 

Great Britain, see EDUCATION, HISTORY O F .  The pattern of educa- 
I. Hospitals. The regional hospital boards administer the hos- tion in Great Britain in the mid-2oth century was set by the 

pita1 and specialist services of a regional area covering three or 
four counties and are based on their own university centre. Under Education act, 1944,. for England and Wales and the Education 

each board a number of hospital management committees each (Scotland) act, 1946. (Similar legislation for Northern Ireland 

administers a single hospital or a number or group of adjacent was contained in the Education act Northern Ireland, 1947.) 

hospitals. Members of the boards are appointed by the minister These acts organized education in three stages: primary ( to  age 

from nominations submitted by various bodies; members of the I1; c O m ~ u l s O r ~  from 5) ;  and further, 

committees are appointed by the regional board. Teaching hos- the end of full-time compulsory education (15; to be raised to 16 

pitals are administered by separate boards or governors. as soon as practicable); and made, a t  a date to be determined, 

2. General practitioner health services, which are administered some part-time education compulsory between the school-leaving 

by local executive councils based on local health authority areas. age and 18. Furthermore, it  was to be the duty of the state, 

The councils are divided into professional and lay represedatives. TABLE XCI1.-Grant-Aided Schools, 1900-38 
Professional representation is made up of seven doctors appointed 
by the local medical committee, three dentists appointed by local Elementary Secondary 

dental committees and two pharmacists appointed by local phar- 
maceutical committees. Lay representation is made up of eight 
members appointed by the local health authority and four nomi- 
nated by the ministry. As the buying and selling of practices was 796 

discontinued by the act, local executive councils are responsible 
for filling vacancies. *Numbers of establishments. tIncluding evening. 

3. Public health services, which are administered by the local 
health authority through its health committees. The local au- TABLE ~ ~ ~ ~ ~ . - ~ e v e l ~ p ~ e n t  of Education in England and Wales After 
thorities lost their hospital services as a result of the National World W a r  I 1  

1 

Health Service act, but they acquired the new responsibility of 
finding premises for health centres. In addition, there are cer- 
tain statutory responsibilities under the act;  e.g., the care of 
mothers and young children. 

The original form of remuneration for doctors was a capitation 
fee, paid in respect of each patient on the list, up to a maximum 
of 4,000, with an additional 2,400 if an assistant was employed. 
In  cases where doctors were starting in practice in unestablished 
practices, they could claim a basic salary of £300 a year if they 
could show reasonable prospects of obtaining a list of 500 patients 
within a specified time, which varied with circumstances; the appli- 
cation had in the first instance to be approved by the local medical 
committee. Later modifications provided for a practice allowance 

1953-54 

of up to £600 on condition that the new practitioner started in * ~ ~ ~ ~ ~ ~ t ~ d  and recognized by the ministry of education. 
an area which was not restricted. (The Medical Practice com- 
mittee had divided the country into restricted, intermediate and through the local education authority, to provide free education a t  
open areas.) Doctors were also encouraged to combine in partner- all three stages, and not only at  the elementary (5 to 14) stage as 
ships. Group practices were encouraged by the promise of loan previously. 
capital for the establishment of joint surgeries and kindred pur- Secondary education was provided in three different types of 
poses. school: modern, technical and grammar. By 1956 some bilateral, 

A revolutionary change introduced by the act was the setting multilateral and comprehensive secondary schools had been devel- 
up of a dental service. During World LVar I1 it was found that oped; i .e . ,  schools combining any two of these types of education 
80% to 90% of young recruits needed dental treatment; the na- (bilateral); schools providing all three types in separately organ- 
tion's general dental health mas poor, and the Teviot report (Oct. ized streams (multilateral) ; and schools providing secondary edu- 
1944) found that the number of 
new entrants into the profession TABLE XCIV.--Further Education in England and Wales,  1~46-47 and 1954 

Type of School 

Grant-aided: 
(Nursery . . . 

Primary jf":'Inf; . . . . . . 
. . . 

Modern . . . 
, , 

SecondaryiTechnical . . Bilateral . . . 
/Multilateral . . 
[Comprehensive . 

z:2lgrant : : : : 
Independent* . , . . 

Schools 
------ 

457 
5,585 

13,959 
3,957 
3,480 
1,181 

300 
77 
3 

13 

1,324 

196-47 

n7as inadequate. To correct this 
tendency a scale of fees giving 
substantially higher incomes was 
introduced. 

The dental service operates un- 
der the executive ( s ee  
above), with the help of local 
dental committees. Proposals for 
major treatment go before the 

schools 

353 
5,197 
9,132 
9,662 
2,843 
I 

324 
- 
- 
- 

949 

Pupils 
(000) 

22.6 
1,175.9 
2.684.4 

693.6 
578.6 
257.4 

30.8 
37.1 

2.3 
12.3 

219.4 

Dental Estimates board, whose *Great Britain. 

Teachers 

990 
35,090 
S4,4I6 
24,595 
53,389 
28,013 
4,545 
1,926 

IT 

614 

;::$ 
17,576 

Pupils ( ~ e a c h e r s  

Type of institution 

(000) 

6.0 
892.1 

1,635.5 
1,208.1 

719.7 
8 .  

59.9 - - 
- 

$1; 
144.6 

1954 

2,167 
27,424 
54,795 
40,764 
34,814 
2 
3,629 - 
- 
- 

12,827 

Major establishments (excl. art) 
Art schools . . . . . 
~ ~ ~ ~ $ ~ $ ~ t ~ , " d t e ~ n i ~ e r s i t $  ' 

colleges* , , , . 

1946-47 

Kumber of 
es tah l i sh-  

Xumber of 
establish- 

Students 
(000) 

Students 
(000) 

ments 

470 
211 

5'078 

24 

Evening merits 

1 ' -  

Full-time 

49 

- I I 

80 

Full-time part-time 1 Evening 
day 

'1: - 1 72 
1,860 

v- 
15 

Part-time 
day 

32 

- 13 

68 

174 451 556 
23 
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cation without an organization in three sides (comprehensive). 

AS well as schools maintained by the local education authorities, 
there nere  some schools which received government grants direct 
from the education department; these mere known as direct-grant 
schools. By the 1944 act. independent schools, nhich rece~ved no 
grant, were also to be inspected and recognized as efficient. 

The figures in Tables XCII. X C I I I  and XCIL7 refer only to Eng- 
land and Wales, unless otherwise stated. See also the sections on 
education in the articles SCOTLAND and IRELASD. NORTHERN. 

Housing.- Even before 1914 British housing fell sadly short of 
the ideal standard. The census of 1911 showed a tenth of the popu- 
lation in overcrowded conditions; i . e . ,  more than two to a room 
(including living rooms). The shortage extended to both t o m  and 
country, and in addition a number of the n-orking-class houses in 
occupation were dilapidated and insanitary, large areas in many 
cities being characterized as slum. At the t n d  of World IYar I 
there was estimated to be a shortage of houses of between 300,000 
and 400.000, in addition to considerable arrears of work to be 
done in slum clearance and making good defective dwellings. 
This deficit had arisen from two causes. There had been a distinct 
slowing up of the normal rate of building from 1910 to 1914. and 
during the war very few working-class houses were built. The esti- 
mated normal annual requirements to meet the natural increase of 
the population are ;o,ooo new houses and 30,000 to replace those 
which go out of use for various causes. 

The  position at  the conclusion of World JVar I was further com- 
plicated by the great shortage of building materials and building- 
trade workers, with a concomitant rise in the cost of building. 
Therefore not only xvas there a severe shortage of houses, but it 
seemed impossible that houses to make good this shortage could 
be supplied by normal methods at rents which would be within 
the means of the working classes to pay and which would ade- 
quately remunerate the capital expended. Therefore it became 
necessary to take special measures. Local authorities had already 
under existing legislation (the principal acts being the I-lousing act 
of 1890 and the Housing and Town Planning act of 1909) con- 
siderable powers of providing for the working classes and improv- 
ing the standard of existing houses. In  1919 a new act transformed 
the position of those authorities, converting a power into a positive 
obligation and enabling the state to reimburse them all expenditure 
exceeding the produce of a penny rate. 

Housing policy between 1920 and World War I1 fell into two 
periods. In  the first; up to about 1930, housing was encouraged 
bv government subsidies not only to local authorities but to orivate 
enterprise as nell. By the end df x - c - 7 ~  IT L 

1928, 826,973 subsidized 
447.1 2 7 unsubsidized h 

and I ;ILIL~. AC- v ~ ( m u e r  

louses had 1 1 

mar-damaged houses did, however, become necessary on an im- 
mense scale. According to a IVhite Paper published on Kcv. 28, 
1944, out of about ~g.ooo.ooo houses at the outbreak of war, 202,- 
ooo viere totally destroyed; 25 5.000 heavily damaged and unhabit- 
able and 4.oi3,ooo slightly damaged. To meet the cost of repairs 
and compensation, the government instituted a scheme of compul- 
sory insurance under the IVar Damage act of 1941. By Sept. 1945 
the War Damage commission received notifications of damage to 
3.281,953 properties, including 1,400.24j in London. Contribu- 
tions under the act totalled about f ~oo.ooo.ooo, but by Jan. 1949 
about i ;  ~ O . O O O . O O O  had been absorbed by lvar damage payments. 

At the end of hostilities three serious housing problems emerged. 
Not only was there a reduction from the 1939 complement of 
houses. due to losses by bombing. but there was also a great volume 
of damage arising from enemy action and still awaiting permanent 
repair under the \Var Damage act. Second, there was an accretion 
of ordinary maintenance repairs on almost all houses. Third: an 
increase in population had taken place for ~vhich no housing pro- 
vision had been made. In  1944 legislation widened local authority 
housing powers, and e m p o ~ ~ e r e d  the government to build prefabri- 
cated bungalows in partnership with the local authorities; 124,970 
such bungalows were erected between 1945 and 1948. 

The end of hostilities in 1945 made vitally urgent the recom- 
mencement of house building on a grand scale by local authorities. 
The Housing (Financial and Miscellaneous Provisions) act, 1946, 
authorized the payment of exchequer subsidies and rate contri- 
butions sufficient to enable local authorities to build houses to 
let at reasonable rents. Furthermore. it authorized the minister 
of health to make suecial grants to authorities usine more exuen- 
sive, nontraditional materials or forms of construction. A special 
subsidy was made available for houses built for letting to agri- 
cultural workers. Under the 1946 act were built most of the houses 
completed from 1946 to 19 j2. By the middle of 1954 about 1,900,- 
ooo houses had been built in Great Britain since early 1945. The 
numbers built and the subsidies granted were atiected by political 
as well as by economic considerations. In  1954 (as before LVorld 
War 11) special attention T Y ~ S  again being given to slum clearance. 
During the period the lion's share in new construction was assigned 
to the local authorities. An overriding control over land utilization 
vias provided by the Town and Country Planning act, 1947. and by 
the Town and Country Planning (Scotland) act, 1947, which co- 
ordinated planning throughout the country. Rlost of the privately 
on-ned houses were let subject to rent control. Table XCV shows 
the development of housing before and after World War 11. 

(4 Houses Bzrilt W i t h  nlzd E'itliout State ,Issistance, 1939 to 1954 

1 For local authorities? / For private ov-nrrii 1 1 

From 1928increasingfinancial ~~~~:~~ 1 ; : : 2,849 ' 142,661 - . . 
648 1 16.41 1 - 

stringency rr7as felt. and the sub- 1 I Y ~ I - I Z - I C Y I I  (a".) . 1 69 2,687 1 - 1 2;609 / 

been built. However, it gradually . 
became apparent that most of the 
new houses were being let at a 
rental beyond the means of most 
labourers. 

" .  
sidies -were gradually withdrawn. -7 

142 901 36 
I n  1928 and 1929 they were with- 2,569 26,780 2,040 168 

2,952 30,202 9,114 1.348 drawn from private enterprise; 1,850 18,882 12,328 4,374 
and in 1930 from the local au- 687 19,275 s , l r i  5,326 

1sX 24,108 2,468 6,428 
thorities for all dwellinrrs exceut 1 8  87,755 273 21,282 - 
class C houses, or cheap houses 
which could be rented to the 
poorest classes. Finally. in 1933 
all s1:bsidies except those which 
would make slum clearance pos- 

Year* 

sible were stopped. 
The advent of World War I1 

housrs 

El~giaud and \\-ales 
-- 

brought about an almost com- 
plete cessation in new housing. 
For six years building was limited 
to the crection of a small number 
of special houses for particular 
war workers. Repairs to existing 

I947 . . . . . . I? , r+g ' Io,5.51 - 2 2 2  70 1,239 45 22  
1948 . . . . . . 21,211 19,273 - 274 124 1,476 41 123 
194y . . . . . . 25.S47 24,096 
I950 . . . . . . 1 1 242'32 1 :: 1 ii: 2j!: 1 !: 1 i:: 1 Ic)54 . . . . . . 38,653 35,331 , 
*Years ended March 31 from 193Q-.$o to ~ i j ; ( - . ~  ior England and \Vales. Thereafter calendar ycars. +The S(ottis11 national 

housing com~,anies, Scottish Special Houiinn a...orialion anri the Xcw Towns develoIiment corporations are included in tlie figures 
for lo<al autllorities. :Before .\pril rqt5 th:figurcs for England and iVales eszlude houses haring a ratable value exceeding f g S  (of 
$10; i ~ i  the metropolitan police r i~ , t r i r t~ .  e.\riommodation ior the f;~mi!ies of polii.e, liriion s taff i ,  t h r  armed for< ei  and members of 
certain other sermces. I'rom I1,riI 1 ~ 4 5  fiiures include housing associations eucept Scrlttish Special Hou;ing asiuciation and Xorthern 
Ireland Housing t rust .  I n  ~~er iods  for jvhicli separate figures are  not  available, houses for government departments are included under 
unassisted houscs built for privatc owners. 
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B I B L I ~ G R ~ P H Y . - ~ ~ ~ ~ ~ ~ s ~ Y ~  of  Labour Gazette (monthly, H.M.S.O., 

London) ; A. L. Bo\t-le>-. Tt'ages and Incoine in the Cnited Kingdom 
Sime 1860 (193 j )  ; Repovt of the Ro? al Commission on the Geograph- 
ical Didbu t ion  oi the Industrial Population (H.hf,S.O., London, 
1930) ; Housing Returns ior England and \Vales (quarterly, H.M.S.O., 
London). 

SAVINGS INSTITUTIONS 

Apart from deposits in the joint-stock and other banks and in 
building and co-operative societies, and investments in securities 
and property of all kinds, British savings are held in four main 
forms; namely. deposits a t  the trustee savings banks. deposits a t  
the post-oe~ce savings bank, savings bonds and savings certificates. 
The  establishment of the savings bank in Great Britain dates from 
the year ISLO. ]\-hen the first private bank n.as founded. The post- 
office savings banks were founded in 1361. at which date more 
than L ~ o . o ~ o . o o o  was invested in the trustee banks. The govern- 
ment institutions gradually overhauled. the other system, and a t  
the end of the century, vhereas the trustee banks had only in- 
creased their deposits to about F~O.OOO,OOO, the post-office banks 
had more than Fr~o.ooo.ooo deposits. 

T ~ B L E  XC\-I.-De'ielop~nc~lt of Post @$ice Saiizjis Banks 

year ending , Average -\vetage i\.erase Average 
Dec. 31 ; number of ' a k o u n i  of b&nre in 1 number of I 

I accounts deposits / eaih aicount olllces 

Table S C V I I  shows the figures for the total amounts standing to 
the credit of depositors in the Cnited Xingdom at  the end of 1914 
and in certain succeeding years. 

TABLE XCVI1.-Post-O$ce Savings; .lnzount Dzre Depositors 

I n  1916 the national savings movement was instituted. The in- 
strument adopted Tvas the "TT-ar savings certificate," a government 
security, registered and nonnegotiable. accumulating compound in- 
terest over a fixed period free of income tax. After the end of 
the mar the War Savings committee and war savings certificate 
(see National Finance above) dropped the word "war" from their 
titles and became part o i  a national savings group which no\\- em- 
braces local committees, savings associations, regional advisory 
committees and a National Savings committee. Certificates are re- 
payable a t  any time a t  the option of the holder, but because of 
the exemption from income tax it  was thought necessary to impose 
an upper limit which has varied from time to time. 

During World LVar I1 the national savings movement concen- 
trated on the sale of defense bonds. which viere introduced in 1939 
with certain features designed to attract the small investor. as well 
as af national savings certificates. This movement continued after 
the war. The element of personal savings plays a recognized 
part in balancing the national economy, and chancellors of the 
exchequer have come to allow for it in framing the budget. I n  
Oct. 19 j j national savings certificates outstanding (including in- 
terest) came to £ z . ~ ~ ~ . o o o . o o o .  post-office savings bank balances to 
f I .  ~ZZ.OOO.OOO.  trustee savings bank balances to Lr.ojo,3oo.ooo 
and stock on the post-oifice'register to L968~ao0,ooo-total. L6,- 
I 24. joo.ooo. (IV. H. Js.) 

GREAT CHAIN O F  BEING, a conception of the struc- 
ture of the universe that had a pervasive influence in western 

Year Dec. 31) I .\mouiit 1 \-ear (Dec. 31) Amount 

thought in Seoplatonism during the  Renaissance and the early 
modern period. particularly in the  17th and early 18th centuries. 
T h e  term denotes three general features of the universe: plenitude, 
continuity and gradation. The  principle of plenitude states tha t  
the universe is "full." exhibiting the maximal diversity of kinds of 
existences; everything possible ( i . e . ,  not self-contradictory) is 
actual. The principle of continuity asserts that the universe is 
composed of an  infinite series of forms, each of which shares with 
its neighhour a t  least one attribute. According to the principle 
of linear gradation. this series of forms ranges in hierarchical order 
from the barest type of existence through all possible grades u p  to  
the  ens perfectissi?izziin, or God. 

T h e  idea of the chain of being was first systematized by the  
Neoplatonist Plotinus. though the conlponent concepts were de- 
rived from Plato and .Arijtotle. Plato's "idea of the good" in the  
Republic,  eternal, immutable. ineffable. perfect, the universal ob- 
ject of desire, is fused with the demiurge of the T i ~ n a e z ~ s ,  who con- 
structed the ~ ~ o r l d  of becoming because "he was good, and in one 
that is good no envy of anything else ever arises." for,  "being 
devoid of envy . . . he desired that everything should be so f a r  
as possible like himself." Aristotle introduced a definition of the  
continuum and pointed out various graded scales of existence. 
Thus, in the words of Plotinus: "The one is perfect because it  seeks 
fo r  nothing. and possesses nothing, and has need of nothing: and 
being perfect. it overflows. and thus its superabundance produces 
an  Other." "Whenever anything reaches its own perfection, we 
see that it cannot endure to remain in itself, but  generates and 
produces some other thing. . . . H O K  then should the most 
perfect being and the first good remain shut up in itself, as though 
it were jealous or impotent-itself the potency of all things. . . . 
Something must therefore be begotten of it" (E?z?zeads, v. 2; 1 ;  
and v ,  4. 1). This generation of the many from the  one must con- 
tinue until all possible varieties of being in the descending series 
are realized. "The world is a sort of life stretched out to a n  
immense span, in which each of the parts has its o\vn place in the  
series. all of them different and the whole continuous. and that  
which precedes never w,holly absorbed in that which comes after"  
(Enneads ,  v. 2, 2 ) .  

T h e  scale of being served Plotinus and numerous later writers 
as an explanation of the existence of evil in the privative sense 
of lack of some good. I t  also offered an argument for optimism: 
since all beings other than the ens perfectissiinzlnz are to some 
degree imperfect or evil, and since the goodness of the universe a s  
a whole consists in its fullness, the best possible ~ o r l d  will be one 
which contains the greatest possible variety of beings and conse- 
quently all possible evils. 

T h e  concept of the chain of being lvas unorthodox for scholas- 
tic theology because it n7as thought to conflict with the freedom 
of will of the deity. However! i t  had been clearly enunciated b y  
Abelard in the 12th century. During the Renaissance and more 
especially in the 17th and early 18th centuries, i t  was almost uni- 
versally accepted. 4. 0 .  Lovejoy points out that next to the v o r d  
"nature." "the Great Chain of Being" was the sacred phrase of the  
18th century. I n  Pope's Essay o n  .Wan (Epistle i ;  1732) i t  is ex- 
pressed most clearly. He  speaks of the best possible systems 
(which infinite Wisdom must form) 

$1,4gj.g1l,ooo 
1.i76.6~2,000 
1,9S1,ioj,ooo 
1,943.1 74,030 
1,~4~,0i110.0 
I,YJT,~L~.OOO 
1,9.1~,332,000 
1,Xjj,~20,000 
1,S13,,300,00o 
1,747,500,000 

, 1,j2;,30o,oOO 

-1 

1914 . . . . irgo,gjj,ooo ( /  Ig4j . . . 
1918. . . : 1 2,34.633,000 1915 . . . 
1921 . . . 264,~ j7,ooo 1 ~ 4 6  . , , 

1933 . . . . , 326,b;4,000 1947 . . . 
IY17 . . . 470.49~000 1 ,  1918 . . 

Where all must full or not coherent be, 
And all that rises, rise in due degree; (45-46) 

: 195.5 . . . 1 1,6g8,700,000 

1 ~ 3 8  . . . . 
1939. . . . 
~ g j o  . . . . 
I W I  . , . . 
I942 . . . . 
1943 . . . . 

And later:  

50Q,29,3,000 IgAy . . , 

sj1,37?,000 lgj0 . . . 
hj~,i6S,ooo 19j1 . . . 
822,g1j,ooo 1 1152 . . . 

I,OOj,~3l,OOO , 1953 . . . 
1,2jo,o32,ooo 1gj4 . . . 

Vast chain of being! which from God began, 
Satures aethereal, human, angel, man, 
Beast, bird, fish, insect, nha t  no eye can see, 
S o  glass can reach; from Infinite to thee, 
From thee to nothing -On superior pom'rs 
Were we to press, inferior might on ours; 
Or in the full creation l e a ~ e  a void, 
LVhere, one step broken, the great scale's destroyed: 
From Sature's chain whatever link you strike, 
Tenth, or ten thousandth, breaks the chain alike. (237-246) 

T h e  principle of plenitude n a s  really a disguised version of 
the principle of sufficient reason, fundamental to the systems of 
Leibniz and Spinoza. This principle required some reason for the  
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existence of every entity; namely its roots in the eternal order. in 
the necessities belonging to essences and their relations. Thus 
seen. the principle of plenitude asserts that the universe is com- 
pletely rational and intelligible. 

The main 18th-century critics of these ideas were Voltaire and 
Samuel Johnson, who conclusively refuted the whole theory of "the 
scale of being." though their criticisms failed to gain proper rec- 
ognition at  the time. Severtheless. it became increasingly appar- 
ent that the objects of our sensible experience do not constitute 
an unbroken continuum of forms. The principles of plenitude and 
continuity could, therefore. be saved only if it were assumed that 
the forms became actual in the course of a long period of time. 
The chain of being had to be seen as growing in time and so became 
a sort of cosmic evolutionism. Already 1,eihniz had spoken of "a 
cumulative increase of the beauty and universal perfection of the 
works of God, a perpetual and unrestricted progress of the uni- 
verse as a whole." 

See A. 0. Lovejoy, The Great Chain o f  Being ( 1 9 3 6 ) .  
( R .  R. Ma.) 

GREAT CIRCLE, any circle on .the surface of a '  sphere 
marking the intersection of the sphere with a plane passed through 
its centre. ,411 meridians of longitude of the earth are great cir- 
cles. but the only parallel of latitude which can qualify is the 
equator. 

Since the shortest distance between any two points on the 
surface of a sphere is along the arc of a great circle, it is impor- 
tant for an airplane or ship to follow a great-circle course when- 
ever practical. 

See also 1 1 . 4 ~ :  31ap Projections; NAYIGATIOS. (11. H I.) 
GREAT DIVIDING RANGE, Australia: see E ~ S T E R K  

HIGHLANDS. 
GREAT FALLS, the largest city of Montana, C.S., is 93 

mi. N.E. of Helena in central Montana. a t  an altitude of 3.330 ft.! 
on the Missouri river, 12 mi. above the falls of the Alissouri (93 
f t .  high) from which i t  derives its name; it is the seat of Cascade 
county. 

The region is noted as a great wheat-gro~~ing and grazing area, 
although Great Falls is primarily an industrial city serving a large 
area as the manufacturing, commercial, financial and jobbing 
centre. The main industries include a copper and zinc refinery, 
which also fabricvtes copper and aluminum wire, power plants 
and llour mills. The municipal airport and the Malmstrom air 
force base gained importance as stations on the polar route to 
Europe and through Alaska to the orient. 

I n  1805 Lewis and Clark observeti the nearby Giant Springs, one 
of the largest in the world, with a daily flow of 388,800,000 gal. 
of water, a t  a temperature of 52" F. the ycar around. The city 
was founded in IS83 by Paris Gibson of Minneapolis, Minn., and 
incorporated in 1888. Gibson planned the wide tree-lined streets 
and a fine system of parks which were linked later by many 
boulevards. The Charles RI. Russell Memorial Studio and mu- 
seum is a favourite cultural attraction. 

The  population of Great Falls increased from 29,928 in 1940 
to 35.214 in 1950, and by 1960 had reached 55.357. The Great 
Falls standard metropolitan statistical area which consists of Cas- 
cade county had at  its establishment in 1960 a population of 
73,418. (For comparative population figures see table in >$OK- 

TANA : Popzrlution.) 
The College of Great Falls. a Roman Catholic school. was estab- 

lished in 1932. The State School for the Deaf and Blind and a 
rehabilitation centre for crippled children, which serves the state. 
also ore in Great Falls. A civic centre building contains a large 
auditorium, exhibit and recreational facilities in addition to city 
offices. (M. G. Bu.) 

GREAT HARWOOD, an urban district in the Clitheroe 
parliamentary division of Lancashire, Eng., 5 mi. S . E .  of Black- 
burn. Pop. (1961) 10,718. Area 4.5 sq.mi. 

Mainly a cotton-manufacturing town, it also has light engi- 
neering and the making of leather goods. I t  is the birthplace of 
John Mercer (1791-1866j, the inventor of the mercerizing process 
for cotton cloth. 

GREATHEAD, JAMES HENRY (1844-1896), British 

civil engineer, whose name was given to a tunneiing shield. was 
horn at  Grahamstown; South Africa, on -4ug. 6. 1843. He came 
to England in 1859 and was P. W. Barlom's pupil (1804-67). 
Barlow patented a tunneling shield-an iron ring forced forward 
by hydraulic jacks against the last erected lining ring of cast-iron 
segments, while men worked on the earth face ahead. Barlovv 
proposed a sub~vay under the Thames near the Tower to exemplify 
his method, and Greathead contracted for the work, completed in 
1869. 

The Grenthead shield was used to bore the City and Southwark 
and the iiTaterloo and City railways under his direction, and on all 
the other railway "tubes" that were bored deep in the London 
clay after his death. 

Greathead first proposed cable traction for tube railways, but 
changed to electric. Apart from his tunnels he was engaged on 
numerous railway works and took out a number of patents. He  
died at Streatham, London, on Oct. 21, 1896. 

See memoir in Proc. Znst. Civil Engineers, vol. cxxvii (1897). 
(S. B. HN.) 

GREAT LAKES, THE. The Great Lakes and their con- 
necting waterways of the United States and Canada form the larg- 
est group of lakes in the vi~orld. The Great Lakes proper are Lakes 
Superior, Michigan, Huron, Erie and Ontario extending roughly 
from west to east. Their combined area is 95,170 sq.mi., and 
they drain a land area of 295,200 sq.mi. The lakes are connected 
to form a single drainage system which discharges down the St. 
Lam-rence river. This system constitutes a waterway that extends 
nearly halfway across the North American continent. The dis- 
tance by water from Duluth, Minn., at the head of Lake Superior, 
to the open Atlantic ocean is 2,340 mi. 

Exploration.- Jacques Cartier ascended the St. Lawrence river 
as far as Montreal in I 535. Samuel de Champlain, founder of 
Quebec, traveled up the Ottawa river and explored the Georgian 
bay area of Lake Huron in 161 j. Champlain and gtienne BrulC 
discovered Lake Ontario later in 161 j, and it is probable that 
Bruli. saw Lake Superior in 1622. Jean Xicolet traversed the 
North channel of Lake Huron and visited Lake Michigan and 
Green bay in 1634. Pierre Radisson and MCdard des Groseilliers 
traveled extensively on Lake Superior in 1655. 

The first white man known to have seen Lake Erie was Louis 
Jolliet, who returned from the Lake Superior country by way of 
the St. Clair river, Lake St. Clair, the Detroit river and Lake Erie 
in 1669. Lake Erie was the last of the Great Lakes to be dis- 
covered, partly because the powerful Iroquois Indians, who were 
unfriendly toward the French afid their Indian allies, controlled 
the two lower lakes, and partly because the system of the Ottawa 
and Mattawa rivers leading to the upper lakes was a route more 
suitable to canoe travel than were the' open waters of Lakes 
Ontario and Erie and the in~passable Niagara river with its gorge 
and falls. By 1671 France had claimed all of the territory of the 
St. Lawrence river-Great Lakes region. The explorations of 
Jolliet and Father Jacques hfarquette in 1673-74 added much to 
knowledge of the region about Lake Michigan. The first sailing 
vessel: the "Griffin," built under the direction of Robert Cavelier 
de la Salle! traversed Lakes Erie, Huron and Michigan in 1679, 
but was lost on the return voyage. 

France dominated an extensive fur  trade for nearly a century, 
but the entire French territory embracing the Great Lakes was 
ceded to England in 1763, a t  the close of the French and Indian 
War. After the Revolutionary War a treaty in 1783 fixed a 
boundary between Canada and the United .States in the Great 
Lakes region. That boundary was contested but not appreciably 
altered by the War of 1812. During that war extensive but 
generally indecisive conflict occurred on Lake Ontario. The battle 
of Lake Erie, in which a U.S. fleet under Commodore Oliver H. 
Perry n7as victorious, secured U.S. claims to the northwestern 
part of the region. 

Physiography.- The lakes, which lie between latitude 41" 22' 

and 49' 00' N. and longitude 76" 04' and 92" 06' W.: occupy 
elongated, somewhat crescentic basins, the long axes of which are 
oriented in several directions. Lake Superior, the most northerly 
and westerly of the group, extends from west to east for 383 mi. 
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and is 160 mi. iron1 north to south; Lake Llichigan extends from about 34 mi. in a northerly direction. I t  descends 60 i t .  to the 
north to south for 321 mi. and is 118 mi. from east to west; Lake brink of Niagara falls, drops 167 ft. in the falls and descends 
Huron extends from north~vest to southeast for 247 mi. and is nearly IOO ft .  farther in the course of the Xiagara gorge. After 
I O I  rni. from east to \vest; Lake Erie extends from east to west leaving the gorge, the river traverses a   lain for a distance of 7 
fo r  241 alld is 57 mi. from north to south; and Lake Ontario mi. and enters Lake Ontario. The mean annual discharge of the 
extends from east to \vest for 193 mi. and is 53 mi. from north river is 195,800 cu.ft. per second. (See KIAGARA RIVER AND 

to south. FALLS.) 
The combined shore line of the Great Lakes is more than 8,300 Ontario, the most easterly of the Great Lakes, has an average 

mi. and a water surface of 95,liO sq.mi. is enclosed. Of this, 60,- surface altitude of 246 i t .  above sea level. The maximum recorded 
960 sq.nli. are in the United States and 34,210 sq.mi. are in Canada. depth, 778 it . ,  is 532 f t .  below sea level. With a surface area of 
The drainage basin. including the lake surfaces, is 295,200 sq.mi. 7,520 sq.mi., Lake Ontario is the smallest of the Great Lakes 
>lean annual precipitation in the region ranges from 29 in. at Lake in area but it ranks third in maximum depth and its volume far 
Superior to 34 in. a t  Lakes Erie and Ontario. exceeds that of Lake Erie. (See ONTARIO, LAKE.) 

The levels of all of the Great Lakes fluctuate seasonally, reach- The St. Lawrence river leaves Lake Ontario at  its northeastern 
ing their lolvest stages in late winter and their highest stages in end and flows 265 mi. to tidewater (sea level) a t  Trois Rivihres 
late summer, The range betlveen the winter and summer (Three Rivers), Que.; from there to Quebec the distance is 77 mi., 
mean levels, in any one year, has been between one and two feet. and from Quebec to the open Atlantic ocean the distance is about 
In  the I O O  years from 1860 to 1959 the differences between the 750 mi. The mean annual discharge of the upper St. La\vrence 
lolTest and the highest monthly mean stages of the whole period river is 233.900 cu.ft. per second. The principal tributary to the 
have been bet~veen 4.0 and 6.6 it .  in the various lakes. Short- St. Lawrence is the Ottawa river. (See ST. LAWRENCE RKER; 
period changes in level. caused by storms, generally do not ex- ST. LAWRENCE SEA~VAY.) 
teed t~vo  feet but a maximum change in lake level of ten feet has Geology.-Lake Superior lies almost entirely within the Ca- 
occurred within a few hours. nadian shield, an area of very old (Pre-Cambrian) rocks which 

The water of the lakes is fresh and generally clear a t  all depths, generally are hard and dense. The lake basin occupies a struc- 
\vith dissolved solids amounting to between 60 and 400 parts turally do\vn\varped and downfaulted basin which was filled with 
per ~!ooo.ooo. The water temperature in all of the lakes. below weaker rocks and then reopened in later geologic time by erosion. 
a depth of about IOO i t . ,  remains close to 39' F. throughout the The other four Great Lakes lie in a younger (Paleozoic) rock 
year. Surface water temperatures range from 32' F. in winter province mainly consisting of limestones, dolomites, shales and 
to 60' or 70" F .  in summer. There are no appreciable lunar tides sandstones lvhich have been consolidated but otherwise not 
in the lakes, and surface currents generally are slight. Waves strongly altered or deformed. 
reach dangerous size, particularly during autumn and minter The lake basins are situated mainly in the outcrop belts of 
storms. Shore erosion, caused by storms occurring during years weak shale formatidns. The most striking bedrock feature in 
of high-water stages, has destroyed valuable lake-front lands. the region of the four lower lakes is the Niagaran Dolomite cuesta 

Lake Superior, at the head of the system, stands at an average or ridge. which forms the western shore of Lake Michigan, the 
altitude of 602 it. above mean sea level and it is 1,333 ft .  deep. Door peninsula, separating Green bay from Lake Nichigan, and 
I t  is the largest of the Great Lakes. with a surface area of 31,820 the northern shore of Lake Michigan; extends eastward. forming 
sq.mi., and it contains over half of the water of the entire system. the islands [vhich separate Lake Huron from the S o r t h  challnel 
The largest tributary is the Nipigon river, entering from the north, and Georgian bay; curves southeast\Tard to form the Saugeen 
which drains Lake Kipigon, a body of water with a surface area peninsula betIVeen Lakc Huron and southern Georgian bay; and, 
of 1.8 70 sq.mi. The St. Marys river is the outlet of Lake Superior, farther southeast: sITings eastlvard south of Lake Ontario, \vhere 
connecting Whitefish bay with Lake Huron 63 mi. to the southeast. i t  forms the escarpment over \Thich the Niagara river drops at  
The mean annual discharge of the St. Marys river is 73,300 cu.ft. ?;iagara falls, The region, in general, is a lolTland of gently 
per second. (See SUPERIOR, LAKE.) rolling hills and ridges separated by plains, swamps and lakes. 

Lakes Michigan and Huron, which are connected by the Straits There is ample evidence that the Great Lakes did not exist be- 
of Mackinac, are similar in many respects. They are at the same fore the Pleistocene (glacial) epoch. The deep lake basins were 
level, 581 ft. above mean sea level, and have about the same once broad valleys of trunk streams and their many tributaries, 
surface area. Lake Michigan, which lies entirely within the United eroded generally in the belts of weaker rock. Several advances 
States, covers 22,400 sq.mi.; Lake Huron covers 23,010 sq.mi. of the great continental ice sheets covered the region and further 
The greatest depth of Lake Michigan is 923 f t . ;  the greatest depth deepened many of the preglacial valleys. IL'hen the margin of the 
of Lake Huron, 750 it .  Lake Michigan includes Green bay, a last major glacier retreated northward into the lake basins, only 
large embayment lying on its western side. Lake Huron includes about 18~000 years ago, the first known lakes were formed. These 
Georgian bay and the North channel, which lie on the northeastern were narrow ice-margin lakes which spilled southward over the 
and northern sides of the main lake. (See GEORGIAN BAY; HURON, divides and drained down the Wabash, Ohio, Illinois, IVisconsin 
LAKE ; MACKINAC, STRAITS OF ; ~ ~ I C H I G A N ,  LAKE.) and blississippi rivers. 

From the southern end of Lake Huron. the St. Clair river flows As the ice margin retreated the lakes expanded and coalesced; 
directly south for about 40 mi. into Lake St. Clair. which, at an some of them then drained through new, lower outlets. Re- 
altitude of j 75 ft., is 6 f t .  lower than Lake Huron. Lake St. Clair, advances of the ice margin caused several modifications of the 
m-hich is 26 mi. from north to south and 24 mi. from east to glacial lakes. including temporary return of their outflow to the 
west, has a surface area of 490 sq.mi. and a maximum natural older southern outlets. Further retreat of the ice reopened north- 
depth of about 23 ft. An improved channel in the lake bottom ern outlets and permitted further enlargement of the lakes. As the 
connects the mouth of the St. Clair river with the head of the ice disappeared from the region, the land. which had been de- 
Detroit river. Lake St. Clair is connected with Lake Erie 32 mi. pressed under the weight of the ice. rose slon-ly and this caused 
to the southwest through the Detroit river. The mean annual dis- further shifting of outlet channels. Uplift of the land in the north- 
charge of the Detroit river is 178.000 cu.ft. per second. (See ern parts of the region is still in progress, amounting to more than 
SAIXT CLAIR RIVER: ST. CLAIR, LAKE.) a foot per IOO years. (See PLEISTOCEXE EPOCH.) 

Lake Erie. ~ h i c h  is 572 it .  in average altitude, has a surface While bedrock forn~ations constitute the frarne\i,ork of the Great 
area of 9.930 sq.mi. Because its maximum depth is only 210 f t . ,  Lakes region and form some of the higher lands, the rocks gen- 
it is the only one of the Great Lakes whose bottom does not ex- erally are covered by unconsolidated deposits left by the Pleisto- 
tend below sea level. With an average depth of only j8 f t . ,  the cene glaciers. These deposits include gravel, sand and clay of 
lake has a water volume of 109 cu.mi., a little more than one- commercial value, and many of the rich soils of this agriculturally 
thirtieth of Lake Superior's volume. (See ERIE, LAKE.) important region were formed on some of these deposits. The 

From the northeastern end of Lake Erie, the Niagara river f l o ~ ~  principal resources \vhich provide the basis fo r  steel pro- 
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duction in the region are iron ore in the Lake Superior d~strict, 
coal in Pennsylvania. Ohio and Illinois and limestone suitable for 
flux, quarried mainly on the shore of Lake Huron near Rogers 
City, Mich. Limestones and shales, produced in many areas, are 
the ram materials for the manufacture of cement. Other valuable 
mineral products of the region are copper irom the Kexveenan pen- 
insula of Lake Superior; nickel, cobalt and uranium from the dis- 
trict north of Lake Huron: and salt irom New York. Pennsylvdnia, 
eastern Ohio and Michigan. 

Commerce.-Because of the position of the Great Lakes deep 
in the North American continent and on the boundary between the 
United States and Canada, their utilization is of great importance. 
T o a n s  and cities line the shore, no small part of whose gronth and 
importance is directly associated ni th  the abundant supply of fresh 
water avaiIabIe to them. Two of the five cities of the United 
States with populations of ~.ooo.ooo or more, Chicago and Detroit. 
and the two largest cities of Canada. Toronto and Montreal, are 
on the Great Lakes and the St Lawrence river. 

Since the international boundary follo~vs the long axes of four 
of the five Great Lakes, a boundary waters treaty was signed in 
1909 which guaranteed the Great Lakes to be free and open to in- 
habitants of both countries on equal terms and established the 
principles concerning the use of boundary waters. An interna- 
tional commission of three members from Canada and three from 
the United States was established, and it is a source of great pride 
in international relations that there are neither fortifications nor 
warships along the Great Lakes boundary. 

Transportation.-The Great Lakes and their connecting water- 
ways constitute the most important system of inland water trans- 
portation in the world. Because of their situation in the interior of 
a continent which is a producer of heavy con~modities, the Great 
Lakes provide the transportation system for enormous quantities 
of bulk freight hauled at  a rate considerably lower than for other 
comparable inland systems. 

S o t  far distant from the western and southern shores of Lake 

Superior, in Minnesota, Wisconsin and the upper peninsula of 
Michigan: are iron mines which furnish an enormous amount of 
bulk freight which moves to the iron and steel centres at  the south- 
ern end of Lake Michigan and south of Lake Erie. Coal from the 
Appalachian fields southeast of the lakes is an important return 
commodity from Lake Erie. Wheat from the spring-wheat region 
of the United States and Canada west of Lake Superior moves 
down the lakes to the cities on the southern and eastern shores. 
Stone moves down the lakes from Michigan, and pulp wood and 
petroleum move up the St. Lawrence. 

Lake Michigan, the only lake to interrupt east-west railway and 
high~t-ay traffic; has a well-developed year-around railroad car. 
automobile and passenger ferry traffic. Eastbound, the railroad 
cars are loaded with iron and steel goods, wines and liquors and 
flour, grain. sart-mill and fabricated paper products. Westward. 
the cars are loaded with coal, building cement, rock, newsprint and 
steel ingots. blooms, billets, slabs, sheets and bars. (See also IN- 
LAKD LYATER TRANSPORT.) 

Carriers.-Since most of the traffic on the Great Lakes consists 
of heavy, bulky, nonperishable commodities, special boats were de- 
signed to carry maximum loads under the specific conditions of 
the lakes, especialiy the length and depth of the locks in the canals. 
The characteristic lake bulk carrier, except on Ontario. is long 
and narrow: with machinery in the stern, the navigating bridge 
forward and crew quarters both forward and aft, and it has a 
cargo capacity of about 15,ooo tons. 

Special port facilities have been developed to accommodate the 
bulk carriers. At the ore docks on Lake Superior, boats are loaded 
in a matter of minutes, and special unloaders at  the steel mills 
on Lake Erie and southern Lake Michigan remove the cargo in a 
few hours. 

Ovc~seus  Trade.-Chicago, Toronto, Detroit, Cleveland, Mil- 
waukee and Green Bay are leading ports engaged in overseas trade. 
In dollar value the principal exports are machinery and machine 
parts, edible animal oils and fats, hides and skins, motor vehicles 
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and vehicle parts, chemicals and tobacco; the principal imports 
are alcoholic beverages, steel-mill products, electrical and other 
machinery, motor vehicles, glass and glass products, xvood pulp 
and tools. 

Naviga t ion  Improvements.- The relatively regular shore 
lines of the Great Lakes limited the number of harbours. Private 
interests as well as the governments of the United States and 
Canada built docks and harbours, dredged channels, dug canals: 
installed locks and otherwise improved the lakes for navigation. 
Most of the major lake ports developed at  the mouths of the short 
rivers which flow into the Great Lakes. These ports usually had 
an inner harbour on the dredged portion of the river and an outer 
harbour protected by extensive breakwaters constructed of piling, 
rock and concrete. Coast guard stations and storm warnings, as 
well as radio communication, protect traffic over the entire Great 
Lakes. 

Although there are about 2 0 0  harbours of all types, the impor- 
tant ones are the con~mercial and industrial cities of the south- 
ern Great Lakes and the ore and grain ports of Lake Superior. 

Co~znecting Jt7atci.ways.-Of critical significance to Great Lakes 
traffic are the connecting waterways. especially those in vihich 
there is a notable change in level irom lake to lake. At Sault 
Ste. Marie (the "Soo"), passage around the rapids of the St. Marys 
river, between Lakes Superior and Huron, is provided by canals 
and locks constructed on both the U.S. and Canadian sides of 
the river. Lake Michigan, which is connected with Lake Huron 
by the broad and deep natural channel of the Straits of Mackinac, 
is also connected with the Illinois and Jlississippi rivers by the 
Chicago Sanitary and Ship canal, which has a minimum depth of 
nine feet (see L~ICHIGAN, LAKE). 

In  the St. Clair-Detroit river system, connecting Lakes Huron 
and Erie, improved channels provide a minimum of 25 ft. for 
downbound vessels and 21 ft. for upbound vessels (see SAINT 

CLAIR RIVER; ST. CLAIR, LAKE). The Welland Ship canal, ex- 
tending about 27 mi. from Port Colborne, Ont., on Lake Erie, to 
Port LVeller: Ont., on Lake Ontario, provides for transit of yes- 
sels bet~veen the two lakes. The minimum depth in the canal is 
23. 5 it. (see ~VELLAXD SHIP CANAL). A system of canals operated 
by the state of New Uork, with federal support, provides free 
n-aterway communication bet~veen Lake Erie and the Hudson ri\-er. 
Branches of the system connect, with Lake Ontario and Lake 
Champlain. The minimum depth in the waterway is 12 it. 

From Lake Ontario to the Gulf of St. La%\-rence, the St. Law- 
rence river consists of three segments. The first extends to the 
mouth of the Ottawa river, a distance of 175 mi., and includes the 
Thousand Islands, shoals and rapids. The middle segment ex- 
tends from the mouth of the Ottawa river 9 j  mi. to the estuary, 
and the broad estuary is the third segment. Through navigation 
in the St. Laxrence river is provided by the St. Lawrence seaway 
development, n.hich was completed in 19 j g ,  with a minimum depth 
of 27 f t .  (see ST. LAWRZNCE SEAT~..ZY). The canals and channels 
connecting Lakes Ontario, Erie, Huron and Superior, ivhich had 
been maintained for several years with a minimum depth of 21 ft. 
for upbound traffic and a j ft. for downbound traliic, were dredged 
to 27 ft. following the opening of the seaway. 

T imber  Resources.-Magnificent stands of timber, principally 
pine, once covered the upper lakes region, but the virgin forests 
were destroyed by exploitative cutting between 1870 and 191 o. 
Timber grolvth is considered the best use for much of the land, 
and nearly half of the forested area is held in federal and state 
forests. 

Fisheries.-Commercial fishing for iake trout, whitefish, perch, 
suckers and chub, once an important industry on the lakes. de- 
clined seriously after about 1945 The decline was coincident 
with an invasion of a species of sea lamprey (eel), and measures 
for control of the lamprey were being undertaken by government 
agencies in an effort to restore the fish populations of the lakes. 
(See also FISH CULTURE.) 

Pollution.- The use of the lakes for domestic and industrial 
water supply and for recreational purposes was adversely affected 
by pollution in some areas. The discharge of sewage, either un- 
treated or inadequately treated, into tributary streams as well as 

directly into the lakes mas a principal cause of pollution in the more 
densely populated parts of the region. Various organic and inor- 
ganic industrial wastes also were important factors in some areas. 
Lake Erie. because of its relatively shallow depth and sm,all volume 
and because of the concentration of population and industrial 
plants in its watershed, was most heavily polluted. A program 
of remedial measures, including removal of settleable solids, oxida- 
tion of organic matter and reduction of pathogenic bacteria, which 
was required by law, resulted in a slight decrease in pollution in 
years of high or normal rainfall. Southern Lake Michigan and 
some other areas were polluted to a lesser extent, but increasingly 
effective programs of pollution abatement were needed. 

Tourism.-Recreation has developed as an industry of major 
importance in the region. Cool pleasant summers and numerous 
lakes in a wilderness setting have attracted tourists and sportsmen. 
Thousands of vacation cottages have been built along the shores 
of the Great Lakes and around inland lakes in the region. Vaca- 
tionists make use of public campgrounds and tourist cabins in the 
summer, thousands of hunters visit the region during the autumn 
hunting seasons, and the cold snowy winters attract increasing 
numbers of winter sports enthusiasts. 

For  further iniormation on the Great Lakes region, see articles 
on the various states and provinces bordering the lakes. 

B r n ~ ~ o c ~ ~ ~ ~ ~ . - C a n a d i a n  Hydrographic Service, Great Lakes Pilot 
and charts (annually) ; U.S. Army Corps of Engineers, U.S. Lake 
Survey, Great Lakes Pilot and charts (annually) ; U.S. Army Corps 
of Engineers, Conzvzercial Statistics o f  Water-Borne Co+n+nerce of the 
United States, part 3 (annually) ; John H. Garland (ed.), The  JVorth 
American Midwest (1955) ; Harlan Hatcher, The Great Lakes (1944) ; 
Jack L. Hough, Geology o f  the Great Lakes (19j8). ( J .  L. Hz. )  

GREAT MOTHER OF THE GODS, the ancient oriental- 
Greek-Roman deity conlmonly known as Cybele in Greek and 
Latin literature from the time of Pindar. She was also known 
under many other names, some of which were derived from famous 
places of her worship, for example, Dindymene from Mt.  Dindy- 
mon. 

Cybele is her favourite name in ancient and modern literature, 
while Great Mother of the Gods, or Great Idaean Mother of the 
Gods (Muter Deum Magna, Muter Deum lMagna Idaea) ,  the 
most frequently recurring epigraphical title, was her ordinary of- 
ficial designation. 

The legends agree in locating the'rise of the worihip of the 
Great Mother in Asia Minor, in the region of loosely defined 
geographical limits which comprised the Phrygian empire of 
prehistoric times and was more extensive than the Roman prov- 
ince of Phrygia. Her best-known early seats of worship were 
>It. Ida, Sit. Sipylus, Cyzicus, Sardis a'nd Pessinus, the last- 
named city, in Galatia near the borders of Roman. Phrygia, 
finally becoming the strongest centre of the cult. But the exist- 
ence of numerous very similar non-Phrygian deities indicates 
that she was merely the Phrygian form of the nature deity of all 
Asia Minor. From Asia Minor the cult of the Great Mother spread 
first to Greek terr i toq.  I t  found its way into Thrace at  an early 
date, was kno~vn in Boeotia by Pindar in the 6th century, and 
entered Attica near the beginning of the 4th century. At Peiraeus, 
where it probably arrived by n-ay of the Aegean islands, it  existed 
privately .in a fully developed state (that is, accompanied by the 
worship of Attis [ q . ~ . ] )  at  the beginning of the 4th century, and 
publicly two centuries later. The Greeks irom the first saw in 
the Great Mother a resemblance to their 0x1-n Khea, and finally 
identified the two completely. though the Asiatic peculiarities 
of the cult were never universally popular with them. I n  her 
less Asiatic aspect (i.e., without httis! she was sometimes identi- 
fied with Ge and Demeter. I t  ~ v a s  in this phase that she was 
worshipped in the LIetroon a t  Athens. 

In  204 KC., in obedience to the Sibylline prophecy which said 
that whenever an enemy from abroad should make war on Italy 
he could be expelled and conquered if the Idaean Rlother were 
brought to Rome from Pessinus, the cult of the Great Mother, 
together with her sacred symbol, a small meteoric stone reputed 
to have fallen from the heavens, was transferred to Rome and 
established in a temple on the Palatine (Livy, xxix, 10-14). Her  
identification by the Romans with Maia, Ops, Rhea, Tellus, 
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and Ceres contributed to the establishment of her worship on a 
firm footing. By the end of the republic it  had attained promi- 
nence, and under the empire it became one of the three most im- 
portant cults in the Roman world, the other two being those 
of Rlithras and Isis. Epigraphic and numismatic evidence prove 
it to have penetrated from Rome as a centre t o  the remotest' 
provinces. During the brief revival of paganism under Eugenius 
in A.D. 394 occurred the last appearance of the cult in history. 
Besides the temple on the Palatine, there also existed minor 
shrines of the Great Mother in the present Piazza S. Pietro, 
on the Sacra Via on the north slope of the Palatine, near the 
junction of the Almo and the Tiber rivers, south of the city 
(ibid., 31 1-314). 

I n  all her aspects, Roman, Greek and oriental, the Great 
Mother was characterized by essentially the same qualities. Most 
prominent among them was her universal motherhood. She mas 
the great parent of gods and men as well as of the lower orders 
of creation. Especial emphasis was placed upon her maternity 
over wild nature. She was called the Mountain Mother; her 
sanctuaries were almost invariably upon mountains and frequently 
in caves; lions were her faithful companions. Her  especial af- 
finity with wild nature was manifested by the orgiastic character of 
her worship. Her attendants, the Corybantes, were wild, half- 
demonic beings. Her  priests, the Galli, were eunuchs attired 
in female garb, with long hair fragrant with ointment. Together 
with priestesses, they celebrated her rites with wild music and 
dancing until their frenzied excitement found its culmination in 
self-scourgirlg, self-laceration or exhaustion. Self-emasculation 
son~etimes accompanied this delirium of worship on the part of 
candidates for the priesthood. 

Though her cult sonletimes existed by itself, in its fully de- 
veloped state the worship of the Great Mother was accompanied 
by that of Attis (9 .v . ) .  The cult of Attis nevcr existed inde- 
pendently. There is no positive evidence to prove the existence 
of the cult publicly in this phase In Greece before the 2nd century 
B.c., nor in Rome before the empire, though it may have existed 
in private. The philosophers of the late Roman empire interpreted 
the Attis legend as symbolizing the relations of Mother Earth to 
her children the fruits. I n  this interpretation they were not far 
wrong, for CybeIe and all her kind are embodiments of the earth's 
fertility. 

At Rome the immediate direction of the cult of the Great 
Mother devolved upon the high priest, Archigallus, called 
Attis, a high priestess, Sacerdos Maxima, and its support was de- 
rived, a t  least in part, from a popular contribution, the slips. 
Besides other priests, priestesses and minor officials, such as mu- 
sicians, curator, etc., there were certain colleges connected with the 
administration of the cult, called can?zophori (reed bearers) and 
dendvopilori (branch bearers). The quindecimvirs exercised a 
general supervision over this as over all other authorized foreign 
cults. Roman citizens were at  first forbidden to take part in its 
ceremonies, and the ban was not removed until the time of the 
empire. 

The main public event in the worship of the Great Mother 
~ 7 . a ~  the annual festival, which took place originally April 4, and 
was followed next day by the nzegulesicz, games instituted in her 
honour on the introductioli of the cult. Under the empire, from 
Claudius on, the ~ncgalesicr lasted six days, April 3 to 10. and the 
original one day of the religious festival became an annual cycle 
of festivals extending from March 15 to 2 7 ,  in the folIo\ving order: 
( I )  March 15, Canna intrat, the sacrifice of a six-year-old bull, 
the high priest, a priestess and the cannophori officiating, the last 
named carrying reeds in procession in commemoration of the 
exposure of the infant Attis on the reedy banks of the stream 
Gallus in Phrygia. (2) March 2 2 .  Arbor intvnt, the bearing in 
procession of the sacred pine, emblem of Attis' self-mutilation, 
death and immortality, to the temple on the Palatine, the symbol 
of the Mother's cave, by the dcndropl~ori, a guild of workmen who 
made the Mother. among other deities. a patron. (3) March 24, 
Dic..s snnguinis ,  s day of mourning. fasting and abstinence, espe- 
cially sexual. commemorating the sorrow of the Mother for Attis. 
The frenzied dance and self-laceration of the priests and the self- 

mutilation of neophytes were special features of the day. The 
taurobolium (q .v . )  was often performed on this day, on which 
probably took place the initiation of mystics. (See also CRIOBO- 
LIUSI.) (4) March 25, Nilaria. All mourning was put off. and 
good cheer reigned in token of the return of the sun and spring, 
which was symbolized by the renewal of Attis' life. (5) March 26, 
Requietio, a day of rest and quiet. (6) March 27, Lavatia, the 
crowning ceremony of the cycle. The silver statue of the goddess, 
with the sacred meteoric stone, the acz~s, set in its head, was borne 
in gorgeous procession and bathed in the Almo, the remainder 
of the day being given up to rejoicing and entertainment, espe- 
cially dramatic representation of the legend of the deities of the 
day. 

The Great Mother is especially prominent in the art of the 
empire. No work of the first class, however, was inspired by her. 
She appears usually with mural crown and veil, well draped, 
seated on a throne and accompanied by two lions. Other attri- 
butes which often appear are the patera, tympanum, cymbals, 
sceptre, garlands and fruits. Attis and his attributes, the pine, 
Phrygian cap, pedum, syrinx and torch, also appear. In  litera- 
ture she is the subject of frequent mention, but no surviving 
work of importance, with the exception of Catullus lxiii, is at- 
tributable to her inspiration. Her importance in the history of re- 
ligion is very great, for her cult, like the other mystic worships, a t  
once formed a rival to Christianity and acted as a steppingstone 
to it. (See MYSTERY.) 

BIBI.IOGRAPHY.-G~~~~ Showerman, "The Great Mother of the Gods," 
Bulleti~z oj the.University of Wisconsin, no. 43 ; Philology and Literature 
Srries, vol. i, no. 3 (1901) ; Hugo Hepding, Attis, seine Mythen  und seine 
Kult (Giessen, 1903) ; H. Graillot, Le culte de Cyb6le duns l'enzpire ro- 
main (Paris, 1 9 1 2 ) ,  ~ o o d  bibliography; Rapp, Roscher's Ausfiihrliches, 
Lexikon der griechischen und romischen Mythologie, S.V. "Kybele"; 
Drexler, ibid., S.V. "Meter." See ATTIS; GREEK RELIGION; ROMAN 
RELIGION. 

GREAT PLAINS. A major flattish land-form area in North 
America extending from the Mackenzie river lowlands in northern 
Canada to the Rio Grande in the Big Bend section of Texas, the 
Great Plains lie directly east of the Rocky mountains and, in New 
Mexico, of the Basin and Range province. I n  general, they are 
about 375 mi. wide and slope gently to the east, where they merge 
with the central lowlands and the coastal plains. 

The eastern border of the Great Plains is readily discernible 
in only a few places. In  Texas the Balcones escarpment, west of 
Austin, rising to heights of 300 to 1,000 ft., provides a clear break 
between the Great Plains (there also referred to as High Plains 
and Edward's plateau) and the coastal plains. A somewhat more 
subdued escarpment is found in the Coteau du Missouri in North 
Dakota. Between these two escarpments the eastern border is 
usually associated with either the 1,500- or the 2,000-it. contour 
line. In the United States, these lines lie close to the 97th to 
100th meridians, which are also frequently mentioned as border 
lines. 

Below the mountain front on the west the Great Plains have an 
elevation of 5,000 to 6,000 ft. All major rivers have west-east 
axes and an average gradient of about ten feet per mile. Promi- 
nent streams are the North and South Saskatchewan, Milk. Mis- 
souri, Yellowstone, Powder, Little Missouri, Cheyenne, White, 
Niobrara, Platte, Republican, Kansas, Cimarron, Arkansas, Cana- 
dian, Red, Brazos and Colorado rivers. 

Much of the plains area consists of gently tilted shale, lime- 
stone and sandstone discontinuously mantled by glacial deposits 
(in the north), loess and alluvial deposits. Although the plains 
are generally pictured as flat to rolling, conspicuous land forms 
characterize some of their parts. Among these are the Black hills 
of South Dakota and Wyoming, the badlands of South Dakota, 
the sand hills of Nebraska and a series of mountain outliers in 
Montana and elsewhere. Locally, cuestas, hogbacks, breaks and 
mesas are sculptured in the sedimentary bedrocks. 

Because of limited precipitation, ranging from 10 to about 20 

in. a year, grass is the prevailing natural vegetation. Short grass 
or steppe prevails in the southern plains whereas the cooler tem- 
peratures and more effective precipitation in the northern plairls 
support intermediate and tail grasses. In  central Alberta and 
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Saskatchewan the limited but effective moisture also supports 
broadleaf and mixed broadleaf coniferous forests. Moderate pre- 
cipitation has meant limited leaching and the soils are usually of 
superior productivity when supplied with moisture. 

Population in the plains area is relatively sparse. I t  is sup- 
ported largely by grazing of livestock, dry farming of wheat and 
the production of sorghums and cotton. Farming under irrigation 
is expanding. Parts of the plains are well endowed with coal and 
lignite, petroleum and natural gas. 

See Nevin M .  Fenneman, Physiography of Western United States 
(1931) ; W. P. Webb, Great Plains (1936). (W. M. KN.) 

GREAT RIFT VALLEY, a part of the most extensive 
rift on the earth's surface extending over 50 degrees of latitude 
from the Jordan valley in southwest Asia to the Shirk tributary 
of the Zambezi in east Africa. In  Africa it is marked by a line 
of narrow, deep and steep-sided lakes, including Rudolf, Magadi, 
Natron and Nyasa, by associated volcanic outpourings such as 
mounts Kilimanjaro (19,340 it.') and Kenya (17,058 ft.) ,  and in 
places by steep edges like the h ' au  and Kikuyu escarpments. A 
western branch of the Rift valley. extending in a great arc from 
the northern end of Lake Nyasa. is occupied by Lakes Tanganyika, 
Rivu, Edward and Albert. See also the Physical Geography sec- 
tions of AFRICA; KENYA; TANGANYIKA. iR. IV. SL.) 

GREAT SALT LAKE, in northwestern Utah, U.S., a large 
body of shallow, briny water, is the most extensive lake of its 
kind in the western hemisphere and the largest remnant of a 
Pleistocene lake which overspread the eastern part of the Great 
Basin (see UTAH). About 83 mi. long and 51 mi. wide, the lake 
has varied in area-from about 2 :200  sq.mi. at a high level in 
1873 to 1,500 sq.mi. a t  a  lo^ level in 1943. With an average depth 
of 10 i t . ,  it had a maximum depth at  mid-20th century of 35 ft .  
and a mezn elevation of 4,199 ft .  above sea level; it was then a 
foot lower than at  mid-19th century aild 12 it. under the level 
of 1873. 

The salts held in solution are principally sodium chloride and 
sodium sulfate; after mid-20th century the salinity remained close 
to 2 jTo, slightly under the point a t  which salts begin to precipi- 
tate. 

Few things can live in this saturated salt solution (maintained 
by evaporation in the face of continued inflow from the Bear, 
LVeber and Jordan rivers). There are some algae, a few flagel- 
lates. protozoans and invertebrates, a small brine shrimp and two 
brine flies. Thousands of tons of salt have been harvested with- 
out perceptibly reducing the supply. Stansbury, Antelope arid 
Fremont islands are used for grazing purposes, the first two being 
connected with the mainland when the lake is low. Smaller islands 
and islets are used as nesting sites by white pelicans, great blue 
herons, cormorants, terns and gulls. ,4 federal migratory bird 
refuge was established in 1928 at  the mouth of the Bear river. 
Father Silvestre V6lez de Escalante and Francisco Dominguez 
referred to the Great Salt Lake as ear!y as 1776, though they 
had not seen it, and for many decades it was reflected on maps 
of America as a half-legendary body of water, usually named 
Timpanogos or Buenaventura. 

The lake seemingly mas independently discovered in 1824-25 
by two trappers, James Bridger and Etienne Provost, snd by 1526 
other hunters had circumnavigated it. The first formal explora- 
tion. by John Charles FrCmont in 1843 and 1845, was followed 
by Howard Stansbury's survey in 18jo. The Lucin Cutoff (30 
mi. of railway trestlework and fill), constructed across the lake 
by the Southern Pacific railroad, 1902-03; was replaced in 19j7- 
60 by a dike built a t  an estimated expense of $ ~ ~ . O O O , O O O .  There 
is a yacht harbour at  the southeastern shore of the lake, with popu- 
lar beaches nearby. 

See James E. Talmage, T h e  Great Salt Lake, Present and Past (1900) 
and Dale L. Morgan, T h e  Great Salt Lake (1947). (D. L. M.1 

GREAT SLAVE LAKE (ATHAPUSCOW), in Mackenzie dis- 
trict, Xorthwest Territories, Can., between latitude 60" 50' and 
63' 10' K. and longitude 108" 50' and 117" it.. and j16 ft .  above 
the sea, is about 298 mi. long, 62 mi. wide and 11,170 sq.mi. 
in area; it drains by the Mackenzie river into the Arctic ocean. 
The water is very clear and deep. The shore is indenked by large 

bays, often with rocky slopes that form rugged cliffs fronting East  
Arm. The western shores are well wooded; the northern and east- 
ern shores are largely barren. 

The navigation season is from about mid-June to mid-October, 
the lake freezing over in winter. 

The English explorer Samuel Hearne discovered the lake in I 771. 
Gold is produced in the Yello~vknife and Rae areas. An inland 
fishing industry (whitefish, trout) 1 ~ ~ a s  established in 1945 with 
packing plants a t  Gros Cap and Hay River. (J. R. M.) 

GREAT SMOKY MOUNTAINS. I n  western North Caro- 
lina and eastern Tennessee, L.S., between Asheville and Knoxville, 
the Great Smoky mountains are the western segment of the high 
crystalline Appalachians and blend into the Blue Ridge escarp- 
ment on the east. The blue smoky haze that covers the region 
gave the mountains their name. 

Originally the domain of the Cherokees, the Smoky mountains 
were explored in the mid-19th century by the geologists Thomas 
L. Clingman and Arnold Guyot. The highest segment of the 
mountains is occupied by the Great Smoky Mountains National 
park ( q . ~ . ) ,  which extends j4 mi. between the Little Tennessee 
river on the south\vest and the Pigeon river on the northeast, and 
is zpproximately 2 0  mi. wide. Highest peaks in the park area are  
Clingmans Dome (6.642 ft.) ,  Mt.  Guyot (6,621 f t . ) ,  M t .  Chapman 
(6,430 f t . ) ,  Mt. Collins (6,188 f t . ) )  Mt.  LeConte (6:593 f t . )  and 
Mt. Kephart (6,150 ft .) .  The mountains are covered by forests, 
about 40% of which is virgin growth. There is an abundance of 
rhododendron, mountain laurel, wild flowers and animal life. Gat- 
linburg. Tenn., serves as park headquarters and offers a wide range 
of accommodations and services for tourists. A transmountain 
high\\-ay runs from Gatlinburg through Newfound Gap (5,048 ft.) 
to Cherokee, N.C.! which is the site of a Cherokee Indian reserva- 
tion. (h l .  C. P.) 

GREAT SMOKY MOUNTAINS NATIONAL PARK, 
in eastern Tennessee and western North Carolina, was established 
in 1940 to preserve the last remaining sizable area of southern 
primeval hardwood forest in the United States. The  park, 511.678 
ac. in extent, contains some of the highest mountains east of the 
Mississippi river, with Clingmans Dome (6,642 ft.)  the tallest in 
the park. 

Summits and ridges are crowned with a forest of red spruce ex- 
cept where open areas-balds-occur. Some of these are grown 
w ~ t h  rhododendrons ( R .  catawbiense), which display large purple- 
pink blooms in the early summer. The forests on lower slopes, 
traversed by rushing streams, are composed of such trees as hem- 
locks, silver bell, black cherry, buckeye, yellow birch and tulip 
tree, the latter sometimes attaining trunk diameters of six feet and 
larger. Understory trees on lower slopes and in the valleys are 
flowering dognood, redbud and serviceberry; dense stands of 
mountain laurel, several species of brilliant-flowered azalea and 
the white-blossomed rhododendron (R.  maximum) form almost 
impenetrable thickets. Wild flowers of many kinds are abundant 
in the spring and summer. 

A few of the park's more important species of wildlife are black 
bears, white-tailed deer, foxes, bobcats, raccoons, ruffed grouse, 
turkeys and many colourful songbirds and insectivorous birds, the 
latter occurring in greatest numbers while migrating northward 
in spring. 

During pioneer times, many families settled in the sheltered 
coves and valleys of the area, and a number of their picturesque, 
primitive farmhouses, barns and a mill are preserved in the park. 
Cades Cove contains such an exhibit, and there a number of fami- 
lies remain and continue to  [arm in harmony with certain Sat ional  
Park service regulations. (Dx. B.) 

GREAT TREK is the name given to a migration of the Boers 
from British jurisdiction in south Africa (see SOUTH AFRICA, 
UNION OF: Bzstory). About 12,000 voortrekkers and their fami- 
lies left Cape Colony betneen 1835 and 1843. 

Most of them settled in Natal, but when it was annexed by Great 
Britain in 1843 many moved across the Orange river and founded 
the Orange Free State (see ORANGE FREE STATE: Hzs to~y)  and the 
Transvaal (see TRANSVAAL: History). Both o i  these later be- 
came Boer republics. 



GREAT WALL OF CHINA-GRECO, EL 
GREAT WALL OF CHINA, a defensive fortification ex- ried about on the parent's back, and if danger threatens, the adult 

tending about 1,500 mi.,from the Gulf of Chihli of the Yellow tucks the young under its wings and dives with them. 
sea to the gates of central Asia, is the greatest building enterprise Of the five European species, P. rz~jcollis is the well-known 
ever undertaken by man. Walled frontiers between kingdoms little grebe or dabchick ( q . ~ . ) .  with a wide range over the old 
in China date from at  least the 4th century B.c . ,  developing from world. The great crested grebe (Podiceps cristetus) is also a 
the siege warfare of a people who lived in walled cities. In the wide-ranging species. The subarctic red-necked grebe (P. grise- 
3rd century B.C. the "fir,;t emperor of Ch'inn--Ch'in Shih Huang gena) inhabits Europe and America, as does the horned or Slavo- 
Ti-after uniting China, linked up some already existing walls and nian grebe (P. auritus). Various other species inhabit North 
built new sections to create the Great Wall, defending China from America, among which may be mentioned the western grebe 
the Hsiung-nu or Huns on the north. I t  was built of earth and (Acch?zophorus occidu?~talis), with a long slender neck and black 
stone, and its eastern sections were faced with bricks. The Great and white plumage; and the pied-billed grebe (Podilynzbus 
\Val1 was frequently modified in later centuries. The sections built podiceps), the best-known grebe in America. 
in the 15th and 16th centuries-which took in less territory than Several more are found in South America, of which the most 
the "original" Great Wall-were about 30 f t .  high and wide enough remarkable is the flightless Ce~ttropelnzu micvopter~lm of Lake 
on top ior a colunln of troops. Towers about 40 i t .  high were Titicaca. The common-eared grebe (Podiceps nigricollis) breeds 
built a t  intervals of 200 yd. Not all the outlying walls in Mongolia over Africa, Europe, northern Asia and western parts of Canada 
have been fully traced, mapped and identified as to date. See also and the United States; four other species of Podiceps occur 
CHINESE ARCHITECTURE. (0. L.) from Peru to the Falklands and Straits of Magellan. The Mexican 

GREAT WAR, THE, 1914-1918: see WORLD WAR I. grebe (Podiccps dominicz~s)! of tropical South and Central Xmer- 
GREBE, an aquatic diving bird of the family Podicipedidae, or- ic" is a small bird reaching the \.Vest Indies and southern Texas ; 

der Podicipediformes, containing several genera including Podiceps four other species occur in Australia, New Zealand, Malaya and 
and Aech~lzophorz~s. The grebes are generally considered to be Madagascar. Podilynabus gigas is confined to Lake Xtitlan. Guate- 
among the most primitive living families of birds. As a rule they mala. while A. major ranges from Peru and northern Brazil to 
are weak though fairlj. rapid fliers. Grebes are distinguished by the Straits of Magellan. (G. E. Ss. ;  HT. EN.) 
the rudimentary tail. legs placed far  back on the body, flattened GREBEL, CONRAD (1498?-1526), Swiss religious leader. 
shank and elongated toes furnished \vith broad lobes of skin in the chief founder of S~viss-South German Anabaptism and thus of 
lieu of \vebs, bodily of adaptive importance to the Free Church type of Protestantism, was born in Zurich, the 
these divers. Although grebes are excellent swimmers. found on 50" of Junker Jakob Grebe1 of a prominent patrician family. He 
coastal and inland waters throughout the Tvor-d, they are almost received a good humanist education at  the universities of Basel, 
helpless on land and take to  reluctantly. ~ 1 1  species have Vienna and Paris, but completed no degree. Returning to Zurich 
short and close plumage usually some shade of bro\vnish gray in 1529, he soon became an ardent supporter and associate of 
above. often reddish markings, white and glossy below. Huldreich Zwingli ( q . ~ . )  in the Swiss Reformation, only to break 

species develop special nuptial adornments in the spring with him in late 1524 on the issue of the establishment of a free 
in both sexes, in the form of crests or tufts. and very remarkable separated the state. 
mutual courtship ceremonies have been described (see COURTSHIP, In association with Felix Manz and George Blaurock, Grebe1 
ANIMAL). I n  some species, as the great crested grebes (Podiceps started such a church On Jan. 21, 15251 by performing the first 

adult baptism in modern history. The group was immediately 

A .  W E T M O R E ,  U . S .  F15H A N D  W l L D L l F E  S E R V I C E  

F E M A L E  W E S T E R N  G R E B E  ( A E C H M O P H O R U S  O C C I D E N T A L I S )  WITH CHICK O N  
H E R  BACK 

cristatus), this involves the partners facing each other, standing 
practically erect on the surface of the water. bowing, then drop- 
ping to a more horizontal position, and occasionally skittering over 
the water as if they were walking on the surface. 

The nest, usually built among tangled vegetation in shallow 
waters, consists o i  a mass of water weeds, in a shallow tray on 
which the chalky white eggs are laid. The parent covers the eggs 
before leaving the nest, so that the moist covering, besides screen- 
ing the eggs from vierv, provides warmth as a result of its decay. 
The donny youth, striped black, white and bronn, are often car- 

plunged Into persecution, and ~ i e b e l  lived a harried life until his 
death of the plague in 1526 in Maienfeld, Grisons canton. He 
was imprisoned twice in Zurich for a total of a t  least six months. 
He left no nritings, but 69 of his letters are preserved in St. Gall. 
Grebel's major emphases were on the voluntary believers' church, 
Christian discipleship and holy living, and an ethic of love which 
included rejection of all warfare. See also ANABAPTISTS. 

See Harold S .  Bender, Conrad Grebe1 ca. 1498-1526, The Founder o f  
the Swiss Brethren, sometimes called Anabaptists (19 jo)  . 

(HD. S. B.) 

GRECHANINOV, ALEKSANDR TIKHONOVICH 
(1864-1956), Russian composer notable for his relig~ous music 
and music for children, was born in Moscow on Oct. 25, 1864. 
From 1881 to 1890 he studied the piano with V. I. Safonov and 
composition with S. I .  Taneev and A. S. Arensky at the Moscow 
conservatory; from 1890 to 1893 he worked at  composition and 
orchestration at St. Petersburg with Rimski-Korsakov. He soon 
became known by his songs, his first string quartet (1893) and the 
first of his five symphonies (1894). His opera Dobrinya Nikitich 
was produced in IlSoscow in 1903. (The later Soeur Beatrice was 
produced in 1912 but had to be withdrawn at once on religious 
grounds.) He composed in all media, producing a great quantity 
of piano music, songs and choruses, but his music lacks any strong 
personal stamp. His church music brought him an imperial pen- 
sion, though his later religious music (from 1912 onward) intro- 
duces instruments and cannot be used in the Orthodox liturgy. 
With the 1917 Revolution he lost his pension and, after several 
visits to the west, he settled in Paris in 1925. There he published 
an autobiography. In  1940 he fled to New York, where he died-a 
U.S. citizen-on Jan. 3, 1956. 

See A. Grechaninov, M y  Life, trans. by Nicolas ~ l o n i r n s k ~  (1952). 
(G. AB.) 

GRECO, EL (1541-1614), properly called DOMENIKOS THEO- 
TOKOPOULOS, one of the greatest and most individual masters of 
Spanish painting, was born in Crete and trained in Italy. H e  spent 



GRECO, EL 

B Y  C O U R T E S Y  O F  THE N A T I O N A L  G A L L E R Y  O F  A R T  W A S H I N G T O N ,  D C 

the second half of his life in Spain and is known as a Spanish 
painter. In  Italy he ~vas.called I1 Greco, in Spain Domenico Greco 
or El Griego, but he is now generally referred to as El Greco. 
Nothing is known of his early life in Crete, then under Venetian 
domination, but some of his works suggest that his first schooling 
w7as in the Byzantine style of icon painting. The form of the 
small signed polyptich (hiodena gallery, Italy), the vivid colours 
and the scene of "Moses on Mount Sinai" are of Byzantine origin, 
while most of the other compositions are derived from Venetian 
models. There is no evidence of when El Greco went from Crete 
to Italy but it can be assumed that he was in Venice studying un- 
der the aged Titian some time before I j 70, when he moved to 
Rome; for there can be no doubt that he is the artist recommended 
by the miniature painter Giulio Clovio in a letter of I j jo to Cardi- 
nal Alessandro Farnese: "There has arrived in Rome a young man 
from Candia, a pupil of Titian, who seems to my judgment to have 
a rare gift for painting. . . ." There is a signed portrait of Clovio 
by El Greco (Naples museum); he introduced this portrait to- 
gether with those of Titian, Michelangelo and Raphael, three of 
the masters to whom he was indebted, in one of his paintings of 
the "Purification of the Temple" (Minneapolis, Minn.). These 
and other works executed in Italy are mainly Venetian in style 
and colour but show a variety of sources. He was influenced by 
Tintoretto, Paolo Veronese and Jacopo Bassano as well as Titian; 
in Rome he borrowed from Raphael and Michelangelo and was 
also affected by the prevailing Mannerist styles. 

I t  is not known why or when El Greco left Italy for Spain; 

when questioned later in Toledo he refused to reply. Mancini, 
writing a fen years after his death, relates that when i t  was pro- 
posed to repaint some of the nude figures in Michelangelo's "Last 
Judgment," El Greco's announcement that if the whole painting 
were demolished he could replace it  3 i t h  one that mould be "dec- 
orous and seemly and nc worse as a work of art" caused such 
indignation that he was obliged to leave Rome and retire to  Spain. 
I t  is. however, probable that he went there x i th  the prospect or 
hope of employment by Philip I1 in the decoration of his new 
palace monastery of the Escorial. 

H e  was first recorded in Spain in Aug. 1577. the date of his con- 
tract for altarpieces in S. Domingo el Antiguo, Toledo; there is 
evidence that he had already been in Madrid. H e  seems to have 
made only tw o paintings for the king, one of which may have been 
painted before he went to Toledo. The "Adoration of the Kame 
of Jesus" (Escorial; model in the Sational gallery, London), tra- 
ditionally called the "Dream of Philip 11," has been identified as  
an allegory of the Holy league, with portraits of Philip 11, the 
pope and the doge of Venice; and though on a much larger scale, 
this painting is not far removed in style from his later Italian 
paintings. 

The "St. Maurice and the Theban Legion" (Escorial) was com- 
missioned in I 580 for the church of the Escorial, but was rejected 
for the altar for which it mas painted because it  did not please the 
king. 

El Greco appears to  have made no further attempt to  obtain 
royal patronage and settled for the rest of his life in Toledo. H e  



GRECO-TURKISH WAR 
was extremely active as a religious artist, whose paintings were of his time in matters of decorum and aesthetics, proclaimed El 
much sought by churches and convents. He also painted a number Greco to be the best painter of St. Francis of his age. 
of portraits of church dignitaries and other distinguished persons; Among the major accomplishments of his late years was the 
his few landscapes and genre compositions and one surviving myth- decoration of the Capilla Mayor of the Hospital de la Caridad at  
ological representation are among the first examples of these sub- Illescas, dedicated to a miraculous image of the Virgin, for which 
jects in Spanish painting. he designed the altars and probably executed the sculptures as well 

In  Spain he was known as an architect and sculptor as well as a as the paintings (1603-04, no longer intact). The co-ordination 
painter and he designed, if he did not execute, some of the carved of architecture, sculpture and painting and the unity of subject 
altarpieces and their sculptures for which he made the paintings. matter in a composition intended to be seen from a single vie~vpoint 

I t  was only after his move to Spain that El Greco developed that foreshadox principles of Baroque design. I n  his last paintings, 
highly individual style for which he is famous. Most of his paint- the complete harmony of form and content creates an emotional 
ings produced in Italy have later been attributed to Tintoretto, impact hardly surpassed by later Baroque artists. The distorted 
Veronese and other Italian artists but his Spanish paintings have bodies in twisted, strained attitudes, seen against the spectral 
never been ascribed to anyone else. Though the transformation of background of Toledo, give direct expression to the physical and 
his Italian sources was a gradual process, his early works in Toledo mental torment of "Laocoon" (National gallery, kVashington, 
were already distinctive in character. I n  the "Espolio," which he D.C.). The long attenuated figures, whose upward swirling move- 
painted for the cathedral soon after his arrival ( 1 5 7 7 - f 9 ) ,  the ment is directed by the arbitrary and dramatic lighting, create an 
elimination of space and dramatic concentration on the figures impression of a miraculous apparition of the "Assumption of the 
create a new, highly emotional effect. This painting invoIved him Virgin" (S. Vicente, Toledo) ; and the "Opening of the Fifth Seal" 
in a lawsuit concerning the price, in which he was ordered to tor- (Zumaya, Sp.), in similarly unrealistic language, powerfully evokes 
rect certain "improprieties" in his treatment of the subject, though the mystic spirit of the ecstatic figure of St. John and of his apoca- 
this was never done. lyptic vision. 

The "Burial of Count Orgaz," executed in 1586 for the church of The extraordinary originality of El Greco's Spanish style made 
S. TomC. his first entirely independent work. established his fame his paintings a subject of dispute from the beginning. H e  failed 
in Toledo and is still his most celebrated painting. Here all the to satisfy the conventional taste of Philip 11, whose court painters 
elements of his Spanish style appear in a composition for !vhich were mediocre and moderate follo~vers of Italian Mannerism. Yet 
there is no Italian iconographic precedent. The subject is the he won considerable renown in Toledo both as an artist and as a 
legend of a local Toledan nobleman of the 14th century ~ h o  \\.as remarkable if strange personality. At the same time he was in- 
re~varded for his pious deeds by the miracuIous appearance of SS: volved in several lawsuits concerning the orthodoxy of his paint- 
Stephen and Lawrence to ca.rry his body to burial, in the presence ings, and the prices that he demanded. The conventional Pacheco, 
of all the noblemen of the city. The miracle itself is represented who visited him in Toledo a few years before his death, described 
in the lower half of the picture in comparatively realistic terms. him as "singular in everything as he was in his painting." Shocked 
The frieze of noblemen which forms the background to the burial, FY El Greco's opinions on ar t ,  particularly his statement that 
the saints and other attendants, have the appearance of individual Michelangelo was a good man who did slot know how7 to ~ a i n t , "  

though stylized portraits. their faces expressing various emotions Pacheco had to admit that El Greco could not be excluded from 
from contemplation to rapture. Above, the scene in heaven, to the ranks of the great artists. Since his death various legends have 
\vhich the count's soul is borne by an angel, is in an been invoked to explain the so-called extravagance of El Greco's 
different language. The elongated figures with floating draperies, style, including a popular local legend that. he was mad; in modern 
grouped in exaggerated postures amid fantastic clouds, the violently times attempts have even been made to Prove that he suffered from 
contrasting colours and dramatic lighting emphasize the visionary astigmatism. But this extravagance had its roots in his Greek 
character of the spiritual world. origin and Italian training, and his development from a minor 

Later El Greco was to adopt this language for his represents- G~~co- I ta l i an  painter into one of the greatest artists that Spain 
tions of holy persons on earth as well as in heaven. has ever known niust be attributed to the impact on him of his 

His portraiture a gradual development from the formal new environment. The exotic atmosphere of Toledo: a centre of 
likenesses of his Italian period to an increasingly subjective inter- intellectual and religious life, must have been ~art icular ly con- 
pretation, In a numbrr of simple busts and half-length figures genial to his own eccentric personality, and his "View of Toledo" 
(inany in the Prado. &ladrid), the facial expressions give vivid (Metropolitan museum, riew York) in his late "visionary" style 
impressions of personality and temperament. This etiect is in no hardly exaggerates the extraordinary appearance of the city. His 
TVay diminished by increasing disregard for natural form and con- isolation there from the artistic activities a t  the court and from 
ventional modeling, on the contrary, in his late portraits of modern trends in Italy must also have contributed to his highly 
Cardinal Fernando Nifio de Guevara (c. 1600, ?\fetropolitan mu- original formal development, and the lack of new models as well 

scum; xe\$, york)  and F~~~ ~ ~ ~ t ~ ~ ~ i ~  ~6.i~ paravicjno i,., 1606, as Byzantine traditionalism would account for his frequent repeti- 
Boston)-seated figures in the Renaissance tradition-he achieves tions of compositions; figures and rhetorical gestures. 
his most remarkable effects of likeness \vith hardly any irldication -4bove all. however, his Spanish paintings reflect the atmosphere 
of the structure of the bodies and with a free impressionistic tech- of fanatical religious zeal in his adopted country and they are 
nique that eliminates detailed description. particularly close in spirit and expression to the writings of the 

F~~ his devotional subjects EI G~~~~ created types that he great Spanish mystics like St. John of the Cross, who was in Toledo 

hardly ever varied, but his interpretation changed with the devel- when El GrecO settled there. 
opment of his style. Thus, severai examples of the "Purification El Greco had a fewr pupils and assistants, but his style was too 
of the Temple" ( c . g , ,  ~ ~ t i ~ ~ ~ l  gallery, ~ ~ ~ d ~ ~ ) ,  based on his personal to be communicated to followers and he remained an 
Italian compositions of the subject, illustrate the transition from isolated figure. Until the end of the r9th century his paintings 
narrative description to symbolical interpretation. His represen- Were practically unknown outside Spain. Since then they have 
tations of saints, St. Francis in meditation and ecstasy, the re- provided a stimulus to many modern painters and El Greco is 

pentant St. Peter, St. Mary Magdalene and St. Jerome-like the recognized as One the great artists. 

"Purification" themes of special doctrinal importance to the See PAINi"lN~: Spain. 

Counter-Refomation church-become transformed into visionary BIBI , I~GRAPHY.-M~~U~~ B. Cossio, El Greco (1908) ; A. L. Mayer, 
figures. Rocks, caves or clouds provide mysterious settings and the El Greco !1926) ; J .  Cam611 Aznar, Dominico Greco (1950) ; Halldor 
exaggeration of postures, gestures and facial expressions accentu- Soehner, "Der Stand der Greco-Forschung," Zeitschrift fur K~ctzst- 

ates the spiritual meaning of the image. The number of replicas of geschicht" xixz pp. 47-75 (195~) .  (E. Hs.) 

these subjects that exist from his own hand and from his studio GRECO-TURKISH WAR (1921-22). The origin of the 
sho~vs that they must have enjoyed great popularity. Greco-Turkish ii7ar of 1921-22 was the treaty of Sevres (Aug. 10, 

The painter Francisco Pacheco. who represented the orthodoxy 1920), by which among other provisions the Allied powers awarded 



GREECE 
to Greece eastern Thrace up to the Catalca (Chatalja) line and in- victory. I n  Great Britain, Lloyd George's anti-Turkish policy pro- 
cluding Gallipoli, together with the district of Smyrna (Izmir). duced a crisis, since it was likely to have repercussions in Muslim 

On AIay 12, 1919, the Greeks had already been authorized by areas of the empire and to be criticized by the self-governing 
the Allied Supreme council to land at Smyrna. In June 1920 the dominions, uhom he had not consulted. On Oct. 19, 1922. the 
Greeks occupied Bursa and Bandirma on the Sea of Marmara; in Conservative party decided to break the coalition formed in 1918. 
October they mere at  Yenisehir and Inegol. east of Bursa. Turkey, BIBLIOGRAPHY.-H, N. Howard, The  Partition o f  T u r k e y :  a Diplo- 
however, refused to ratify the treaty of S h e s  and from the oppo- matic History, 1913-1923 (1931) ; '4. F. Frangulis, La G y h  et la 
sition to it emerged the national revival under 3 1 ~ ~ ~ ~ f ~  ~~~~l crise mondzale, 2 vol (1926) ; A. A. Pallis, Greece's Anatolian Venture-  

and After (1937); Thomas Jones, Lloyd George (1951) ; E .  Schramm Pasha (see ~ I U S T A F A  I (EM~L X T A T ~ ~ R K ) .  The situation was com- Thadden, ~ ~ ~ ~ ~ h ~ ~ l ~ ~ d  und die grossen ~ ~ ~ h ~ ~ ,  1913-1923 
plicated by the fact that the Greek elections of Nov 14, 1920. (1953) ; E. S. Forster, A Short H i ~ t o r y  of Modern Greece, 1821-1956, 
which followed the death of King Alexander returned a royalist 3rd ed. (1958). (R. F. LE.) 
majority and led to the xvlthdra~~al of Eleutherios Venizelos from GREECE ( ~ ~ ~ ~ k  <EXX&), a country of southern Europe, 
politics. On Dec. 20, Icing Alexander's father, Ring Constantine, comprising the southern peninsular projection of the Balkans, the 
who had been forced to vacate his throne by the Allies on June 12, northern foreshore of the Aegean as far east as the Maritsa river 
1917, on account of his pro-German policy, was restored as the and, except for Imbros and Tenedos, all the main islands of the 
result of a plebiscite. His advent to po~ver brought about some Aegean, including Crete and (from 1947) the Dodecanese. 
disorganization in the Greek army on account of the dismissal of 
Venizelist officers: the Greek commanders in Turkey, Gen. PHYSICAL FEATURES 
Anastasios Papoulas and his successor, Gen. Georgios Hadjanestis, Geology.-Structurally, Greece forms part of the system of 
owed their positions to their political allegiance rather than to their folded mountains, throI\rn.up in the Tertiary period, which crosses 
military capacity. In Jan. 1921 a poorly equipped Greek arlny the old world from the western Mediterranean to the East Indies. 
started an offensive into Xnatolia and took the two railway junc- In the Balkans these fold ranges consist mainly of sedimentary 
tions of 'ifyon (Xfyonkarahisar) and Eskisehir, but was forced to limestones jT,hich mere crushed against a resistant central nucleus 
withdram in April as a result of a Turkish victory. of hard crystalline rocks, the Rhodope massif. detached fragments 

In July 192 1 the Greeks resumed their ofiensive in order to of which are seen in the coastlands of Macedonia and Thrace. 
forestall a Turklsh attack. Afyon and Eskisehir Mere retaken The bacbbone range of central Greece is that of Pindus, which 
and the Greek advance pressed forward in the direction of Ankara, preserves the general north-northrvest to south-southeast trend of  
but it was severely checked by Kemal in September on the Sakarya the Dinaric ranges of Yugoslavia, of which it  forms a projection. 
river, from which the Greeks were obllged to withdraw. The Pindus range has a hard core of granites and serpentines, 

Great Britain and France, meannhile, showed little unity of flanked \vith Cretaceous limestones. prom it there diverges east- 
policy. The British prime minister, David Lloyd George, favoured rvard, in broad arcs, a series of ranges which form the various 
the Greeks, but he was greatly hampered by the danger of reper- promontories of the east coast, and whose lines can be  followed out 
cussions in ?rluslim countries nhere British interests could be af-  into the several archipelagos of the Aegean, South of the Gulf of 
fected if too great a measure of support were given to the Greeks. Corinth, the general Dinaric grain of the Pindus can be  traced 
France. on the other hand, was in favour of a compromise with the again in the promontories of the southern Peloponnesus (Morea) ,  
Turks. On Oct. 20, 1921, France gave UP the intention of oc- but beyond there these folds make a broad curve. the undrowned 
cupying Cilicia, retaining only the sanjak of Xlexandretta (Isken- fragments of urhich can be seen in Crete and Rhodes, 
derun). France. moreover. undertook to supply Turkey with After the folding of the mountains. which began in the late 
arms. Such sympathy as France had for Greece was weakened Cretaceous period and continued into the Miocene, the topography 
when in Jan. 1922 Aristide Briand's government fell and mas sue- of the country Tyas vastly modified by rifting and subsidence, proc- 
ceeded by that of Raymond PoincarC. esses which still continue on a minor scale and result in ear th 

The Paris inter-Allied conference recommended on March 24, tremors like those \Thich caused havoc in the Ionian Islands in  
1922, an armistice betxeen the t\\o parties. but the Turks under 1953. This fracture and collapse had various results. I n  the first 
Kemal demanded the total evacuation of Anatolia On Xug 26. place, the rivers of Greece often follom, rift  as in the 
1922, the Turks achieved a great victory at Afyon \\hich compelled case of the Vardar (Axios) and Strums (Strimon). Second, deep 
the Greek army to withdra~i, in disorder On Sept. 9, 1922, the enclosed depressions Rere formed, which were occupied by  lakes. 
Turkish army recaptured Smyrna, where a large part of the Greek Throughout the Pliocene period these graduaIly filled with sedi- 
population was massacred The Kernalist army was then free to ment to form wide flat plains. like those of Larissa and Trikkala, 
march to the Bosporus, where the French authorities refused to often imperfectly drained through a single narrow outlet. Third, 
offer resistance to their entry into Istanbul and the British author- the main outline of the coasts was shaped at  this time. nThere  the 
ities Mere compelled to follolv the French example The armistice cleavage ran parallel to the general trend of the mountains, the 
of Lludanya, concluded on Oct. 11, 1922, admitted Turkish troops resulting coast was straight and harbourless, as in Elis. Where, 
into Istanbul and made provision for renewed peace discussions however. the rifting ran across the grain of the folded ranges, long 
at Lausanne betneen Turkey and the Allies sheltered bays, like the Gulfs of Corinth and Aegina, were the 

The results of the campalgn mere important for Greece. A body result. Last. the origin of the Aegean sea and its islands must b e  
of officers on the island of Chios led by Col. Nikolaos Plastiras, attributed to the fall of a whole major section of the fold moun- 
demanded that Constantine abdicate. Ironically Constantine, tains, betneen the eastern shore of the Greek mainland and the 
forced to abdicate in 1917 under Allied pressure, was no17 corn- west coast of Asia Minor. In  the Aegean the depth of the sub- 
pelied to give n a y  to his son, George I1 for having undertaken sidence \\as greater in the south than in the north. Much of the  
action nith the encouragement of the Allies. On Sov .  28, 1922, sea between Lemnos and Thrace is less than 1.200 ft .  deep; off 
the responsible Greek ministers, Dimitrios Gounaris, Petros the Northern Sporades the sea is a t  most j.000 f t .  deep; while be- 
Protopapadakis, Kikolaos Stratos, Georgios Baliatzis, Sikoiaos tween the Cyclades and Crete maximum depths of about 8,000 i t .  
Theotokis and Hadlanestis, Tere sentenced to death and executed are recorded. The present sea level of the Aegean, therefore, 
despite British and French warnings. For Turkey the campaign stands approximately hdlfway between the deepest part of the sea 
ended more happily. After protracted negotiations the treaty of bed and the summit of the highest crests on the mainland. South 
Lausanne was signed on July 24. 1923. Greece had to glve up of Crete, the Aegean "platform" ends abruptly and the sea bed 
eastern Thrace and accept the Alaritsa (Evros) river as its eastern falls to depths of 20.000 ft .  or more. 
frontier, while Turkey obtained Imbros and Tenedos. T O  some A countereffect of the earth fracture of the Tertiary period 
extent future causes of Greco-Turkish friction were removed by was the volcanic eruption that produced the now extinct craters 
the transference of Greek and Turkish minorities to their respec- of Patmos, Nisyros and Melos, and that which is still f rom time 
tive homelands. The sultanate having been abolished on Not-. 1, to time active on Thera (Santorin). On the mainland, occasional 
1922, Kemal's regime began with the prestige of a great military deposits of tuff and lava, as  a t  the cone of Methana, as  well a s  
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hot springs like those of Lutraki and Thermia, are further signs 
of vulcanism. 

Finally. many details of the coast have been modified. even since 
classical times. by silting, especially in the deltas of Thessnly. 

The peculiar beauty of Greece is found not in the grandeur of 
its mountains and rivers, but rather in the infinite variety of its 
scenery and in the intimate juxtaposition of harsh white limestone 
crags, piedmont terraces with deep-green orchards of olive and 
fig: dusty plains of sparse thorny pasture and limpid sea of cerulean 
blue. 

Climate.-Summer is hot and dry almost everywhere in Greece, 
and the mean July temperature at  sea level is usually very close to 
80" F. The extreme heat is tempered to a small extent in the 
immediate vicinity of the coast. I\-here a regular sea breeze blows 
in every afternoon. Temperatures are lower also in the higher 
mountains of northern Greece ~vhich, because of their elevation, 
enjoy an appreciable rainfall in summer and autumn. Elsewhere! 
the summer drought is unbroken, and the etesian winds. becoming 
steadily warmer in their movement southward, parch the earth they 
pass over. These winds. which belong to the same system as the 
trades, are gentle. regular and reliable, and summer is the tradi- 
tional sailing season in the Aegean. 

tvi th  the break of the rains in late September, conditions change 
immediately. In  winter the belt of east\\-ard-moving cyclonic 
storms of temperate latitudes shifts southward to include Greece 
and the other Mediterranean lands. The winds at sea become 
squally and turbulent, changing direction as each cyclone passes by, 
and they may make sailing conditions as hazardous as those de- 
scribed by St. Luke in his account of the shipxvreck of St. Paul. 
In  Macedonia the north wind from the heavy, cold air mass of the 
central Balkans is liable to blow with particular force when it is 
drawn as an indraft down the valleys of the Vardar and Struma into 
one of the cyclones over the Aegean. At one such time a thermom- 
eter reading as low as 14" F. was observed at  Salonika. and the 
nearby gulf had a thin coating of ice. This cold north wind is 
known as the Oora and has its counterpart in the ~h i lok  or warm 
wind from the south, which on the west coast in the intermediate 
seasons may quickly heat the local atmosphere as much as 1 2 "  F. 
The difference of temperature between northern and southern 
Greece is much greater in winter than in summer, and while 
Athens has a mean January temperature of 46.4" F., the cor- 
responding figure at  Salonika is 40.6' F. The west coast. where 
most of the winter winds blow onshore. has the mildest winters, 
and Corfu records a mean temperature for January of j0.4" F.  

'The amount of rainfall varies markedly over very small dis- 
tances, according to elevation and exposure. The driest parts are 
the plains of the east, especially those of Thessaly, where the 
total annual rainfall is usually less than 1 5  in. Athens has an 
average annual fall of I 5.4 in.. almost all of which comes between 
October and March. Salonika, where the summer drought is less 
extreme, has an average annual total of 21.5 in. The \vest coast 
is the wettest part of Greece, for there the winter cyclones strike 
the mountains squarely after collecting moisture in their passage 
over the Ionian sea; Corfu has an average annual rainfall of jo.4 
in. The winter rains of Greece, being of cyclonic origin, fall 
in downpours, often divided by long periods of clear days. Much 
of this torrential rain is lost by immediate seepage and runoff. 

Drainage.-Since the rainfall of Greece is very unevenly dis- 
tributed throughout the year, the flow of its rivers is extremely 
seasonal, and even in the winter period of high water the flow is 
irregular and rises with the bursting of each cyclonic storm. In 
addition, the beds of the rivers are very uneven, as is usual in 
youthful and little-eroded mountain country; there is a clear 
contrast between the precipitous upper stretches of streams like 
the Xliakmon and their lower courses that meander lazily over 
the old alluvium-filled lake basins or ill-drained deltaic swamps. 
For all these reasons. the rivers of Greece are of little value 
for navigation. and they are also very difficult to control for 
irrigation. The most copious and perennial of them are the 
Vardar and Struma, which have large catchment basins in the 
central Balkans, but whose lower sections alone lie in Greece. In  
addition to these, the chief rivers that enter the Aegean from this 

country are the Mesta (Nestos), the Aliakmon, the Peneus 
(Salami-ria) and the Spercheios: the Eurotas of Laconia is the 
largest stream of the Peloponnesus while Acarnania and Epirus 
are drained principally by the Achelous, the Arta (Arachthos) 
and the Kalamas (Thyamis). 

An individual feature of the drainage of the limestone districts 
is the katavotlzras or s~~al lour  holes. These are enclosed depres- 
sions, formed by subsidence or solution. where the drainage 
sometimes disappears straight underground and sometin,es. when 
the inflow is heavy. accumulates to form a temporary l a ~ e .  

The  Peloponnesus (Morea) .-The Peloponnesus was joined 
naturally to central Greece by a 4-mi.-~ide isthmus. which is 
no\T cut by the Corinth canal, linking the gulfs of Corinth and 
Xegina. The most fertile part of this peninsula is the coastal 
plain of Pliocene marls and conglomerates in the north and west, 
the districts of Achaea and Elis where the bulk of the Greek 
currant crop is grown. The two great alluvial depressions of 
Laconia and Messenia are oases of fertility on either side of the 
dry, barren limestone wilderness of &It. Taygetus (7,897 ft ), 
one of the least peopled parts of Greece. But even in these low- 
lands the cultivated area is only that which has access to springs 
of irrigation water from the mountain slopes. Beyond this lies, 
according to the season, malarial swamp or dusty plain, a type 
of scenery which occurs throughout all the central part of the third 
great alluvial lowland of the Peloponnesus. that of Argolis. 

The limestone plateau of Arcadia. in the heart of the Pelopon- 
nesus is one of the most inaccessible parts of all Greece, and 
there in ancient times a unique archaic dialect lingered. The open 
hills carry a very mean pasture, but among them lie occasional tec- 
tonic basins that contain some of the best cultivated land of the 
peninsula. Some, like the basin of Megalopolis. drain outward, 
in this case to the Alpheus. Others, like the plain of Tripolis 
(Tripolitsa), are true katavothrus of underground drainage. 

The east coast of the Peloponnesus is deeply indented, and has 
numerous small natural harbours. The coast of Elis, on the other 
hand. was formed by a straight fault and has been further smoothed 
by the deposition of strand flats, through longshore silting. Kata- 
kolon is the only good harbour there. 

Cent ra l  Greece.-The central range of Pindus throws off four 
spurs to the east. The most northerly of these, the Kamvounia 
range-which some geologists regard not as a fold range but as 
fragments of the old crust block-runs parallel to the straight 
faulted coast from Salonika to the Gulf of I7olos. I t  is a dis- 
continuous chain, whose trend can be traced through Olympus 
i9. j j0  ft ), Ossa and Pelion out into the islands of the Northern 
Sporades. Skiathos, Skopelos and Skyros. Between this range 
and the next, that of Othrys, \%hose line is continued in the 
Kandelion mountains of northern Euboea. lie the three plains 
of Halmyros, Trikkala and Larissa. each marking the site of a 
lake basin of Tertiary times, since filled in with detritus. These 
last two plains are both drained by the Peneus, which leaves 
each through a constricted gorge, the lower one being the famous 
Vale of Tempe, embowered within the forests of Ossa and 
Olympus. 

Passing south~vard, the third range to leave the Pindus is that 
of Oeta (7.080 it .) ,  which is continuous with Aft. Oche (Ocha) in 
central Euboea and which, together with the Othrys range, encloses 
the alluvium-filled tectonic trough drained by the Spercheios river. 
The pass of ThermopyIae Iies between the eastern tip of the 
Oeta range and the sea. 

Finally, the fourth and most southerly of these subsidiary 
chains is that linking Parnassus (8,061 ft.) ,  Helicon, Cithaeron, 
Parnes and Hymettus. Between this range and that of Oeta lie 
the lowlands of Phocis and Boeotia, drained by the Cephisus and 
Asopos rivers, These plains, being exposed to the north. have a 
more continental and extreme climate than Attica, and the olive 
does not thrive. But thanks to careful drainage the lowland 
about Thebes has always been good wheat country, and since r886, 
when the seasonally fluctuating Lake Copais was drained by the 
canal of Talenti. much extra fertile farmland has been reclaimed 
in the plain of Phocis. 

The depressions of Attica are among the least fertile basins 
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B Y  C O U R T E S Y  OF ( C E N T R E  RIGHT, B O T I O M  R I G H T )  GREEK E M B A S S Y :  PHOTOGRAPHS,  ( T O P  L E F T )  P A U L  POPPER L T D . .  ( T O P  R I G H T )  E W l N G  GALLOWAY, (BOTTOM L E F T )  C H A R L E S  TRIE,SCHMANN 

F R O M  BL&CK S T A R  

V IEWS OF GREECE 
T o p  l e f t :  V iew f rom the northwest coast showing C0rfu ( lef t )  and a smaller Cen t re  right: Academy of Science, Athens 

island (centre) B o t t o m  le f t :  Outdoor cafe in Constitution square, Athens 
T o p  r i g h t :  The town of Kastro, b u i l t  on a conical h i l l  on the island of B o t t o m  r i g h t :  Scene on Santorin (Thera), a volcanic island of the Cyclades 

Melos, one of the Cyclades 
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PLATE IV GREECE 

P H O T O G R A P H S .  ( T O P  L E F T  B O T T O M  L E F T )  C H A R L E S  T R I E S C H M A N N  FROM B L A C K  S T A R  ( T O P  R I G H T 1  N A N C Y  J E N K I N S  F R O M  B L A C K  STAR, ( C E N T R E  R I G H T )  EWlNG GALLOWAY, ( B O T T O M  

R I G H T )  V A G N  H A N S E N  F R O M  B L A C K  S T A R  

SCENES AND PEOPLE O F  GREECE 

T o p  le f t :  Soldier of the royal army on guard duty B o t t o m  le f t :  Two-tiered Roman aqueduct a t  Kavalla, Macedonia. The an- 
T o p  r i g h t :  Fishermen of Thasos, an island off the Macedonian coast, bring- cient structure was s t i l l  used in the 2 0 t h  century to supply the town w i t h  

i n g  i n  their nets water from Mt. Pangeus 
Cent re  r i g h t :  Cor inth ship canal, 4 mi .  long, jo in ing the Gul f  of Corinth B o t t o m  r i g h t :  Shepherds of the Peloponnesus grazing their sheep and goats 

and the Saronic gul f  by a stream 



GRE 
of central Greece. Their summers are excessively hot, their win- 
ter rainfall sillall and precarious. Athens, h o ~ ~ e v e r ,  in the plain 
of the A t t ~ c  Cephisus, has the great ad~antage of a central posi- 
tion easy access to harbours in the Gulf of Aegina and the com- 
mand of rich and varied resources of timber, pasture. and olive- 
and vine-groning country, the s~lver mines of Laurion (Laurium) 
and the marble quarries of Pentelikon (Pentelicus) . 

Western Greece a n d  t h e  I o n i a n  Islands.-The southern 
ext~emity of the Pindus about J l t  Kiona (8.240 ft.\ divides At- 
tics and Phocis on the east from Xcarnania and Aetolia on the 
west, just as the northern Pindus in the region of Aft. Smolikas 
(8 640 ft.) separates Thessaly irom Epirus The provinces to 
the nest  of the main watershed have far fewer fertile basins 
than those to the east Epirus conslsts of four parallel hme- 
stone ranges, separated by narroly valleys of softer sandstones 
from which the rivers escape through constricted gorges, like that 
of the Acheron (?rlavropotamosj at Suli. The most extensive 
fertile plain is the poljc or basin of inland drainage at Janina 
(Ioannina) in the mountains, whence a difticult road leads down 
the Arta valley to the sea. Eastern Aetolia has some eroded 
Pliocene strata which make fair agricultural country, but the 
limestone heights of Xcarnania and western Xetolia near the 
Gulf of Arta are very barren. 

The main difference betlveen the provinces on either side of the 
Pindus range, however. is climatic. On the western side. Epirus 
in particular is well x~atered and snow lies on its higher moun- 
tains until mid-June. Unlike the rest of Greece, but in comnlon 
with the central Balkans. the interior of this province enjoys an 
appreciable rainfall in late surnmer and early autumn, and the 
olive. which only thrives where there is surnmer drought, is not 
found more than about 2 j mi. inland froin the west coast. 

Like the mainland opposite, the Ionian Islands consist of 
heights of Cretaceous limestone and depressions of softer Plio- 
cene strata, particularly of sandstone. Corfu is fortunate in 
that, except for the limestone block of Pantokrator in the north, 
it is composed entirely of these fertile Pliocene deposits and also 
enjoys a high rainfall. The southern islands are much drier. 
Cephalonia and Ithaca are almost entirely limestone and have a 
very broken relief. Leukas (Santa Maura) and Zante (Zacyn- 
thus) have steep cliffs to the west, but more gentle slopes leading 
to the eastern coastal plains. 

Macedonia a n d  Thrace.--The faults or lines of breakage be- 
tween the mountain blocks of the coastlands of northern Greece 
mostly trend northwest and southeast and give their direction. for 
example, to the lower Vardar, Struma and hlesta: but there are 
other series of faults. like those that run east and west to form 
Lakes Koroneia (Langada) and Bessikion. which separate the 
peninsula of Chalcidice from the rest of Thessaly. 

Between the crystalline massifs deep lake basins were left, 
that became encumbered with detritus in the Tertiary and Quater- 
nary periods. Subsequent drainage and erosion have left a series 
of terraces. but malarial swamps in the loviest parts of these piains 
show that the process of drainage is still not complete. These 
marshes are particularly extensive wherever the main stream 
leaves the basin through a constricted exit, as in the plain of Serrai 
on the lower Struma. and in that of Drama, on a tributary. The 
largest swamps of all, however, are in the Campania, the coastal 
flats which are being built forward into the Gulf of Salonika by 
the combined deltas of the Vardar and the Aliakmon. 

The three promontories of Chalcidice were islands in the Ter- 
tiary period, as is sho~i~n  by the Pliocene deposits at their roots. 
These Tertiary deposits also overlie much of the limestone of the 
Kassandra promontory. the lowest of the three. Those of Longos 
(Sithonia) and Athos (Akrathos) consist largely of wooded hills 
of schistose rocks, though there is a steep block of limestone a t  
the tip of Athos. 

In ws te rn  hlacedonia, beyond the forested hills of Vermion, 
lie the high enclosed lake basins of Tertiary deposits of Eordaia, 
and of Kastoria on the upper Aliakmon. Both these vales are 
dry and barren. by contrast with the higher valleys of Epirus 
on the other side of the watershed of Pindus. 

T h e  Is lands of t h e  Aegean.-The islands of the Thracian 

sea are all Greek, except Imbros and Tenedos (Bozcaada) which 
lie in Turkey. Thasos is an ancient mineraliferous massif. like 
those of the Thracian mainland. Samothrace is of volcanic origin, 
and its coasts are smooth and harbourless. by contrast with 
Lemnos which possesses the large strategic anchorage of Moudros. 

Lesbos. Chios and Samos are detached fragments. respectively, 
of the Troad (Troas), the Erythraean peninsula and Mt .  RIessogis 
on the mainland of Asia Minor. A11 are favoured with a mild 
and temperate climate and palms can be grown in sheltered corners 
of Chios. But the land surface in all three is rocky, the only 
extensive areas of fertile soil being in the southern part (Cato- 
meria) of Ch~os,  which consists of limestones of relatively recent 
formation. In Lesbos, Mytilene, originally an island colony, is 
the first port, but the deep Gulf of Kallone is the finest natural 
harbour. The port of Chios is on the east side of the island of 
that name, opposite the ?mall harbour of Cesme on the mainland. 

The Korthern Sporades (the "Scattered Islands") continue 
the structurdl trend of Olympus. Ossa and Pelion and, like the 
mainland range, consist largely of crystalline rocks. 

Euboea, though a single island. includes projections of two 
of the mainland ranges, those of Othrys and Oeta, and its rocks 
range from the fertile Eocene sands and clays of the north through 
the barren limestone ranges of the centre to the ancient Primary 
crystall~ne formations of its southeastern extremity. 

The Cyclades (the "Central Islands") were anciently considered 
to be disposed in a circle about Delos. They are the extreme sum- 
mits of drowned mountains, in which two main ranges can be 
followed. The first leads from Euboea through Andros, Tenos, 
Mykonos, Icaria and Samos to the Mycale promontory of Caria. 
The second may be traced from Cape Sounion (Sunium) through 
Kea (Ceos). Kythnos. Seriphos, S~phnos. Kimolos and Amorgos 
as far as Levitha. Between these two main ranges are Paros and 
Naxos, which consist of very ancient metamorphic rocks, yielding 
the marble of the one and the emery of the other. Syros (Syra) 
and Delos 11e slightly south of the main northern arc of islands. 

T h e  Dodecanese.-This group includes islands of varied geo- 
logical structure. Kalymnos. Syme and Chalke consist almost en- 
tirely of hard gray limestone, n hich weathers into very poor, thin 
soil. In  Leros, by contrast, fertile Tertiary marls overlie much 
of the limestone. The southern half of Patmos is the collapsed 
western rim of an extinct volcano. consisting of purple porphyry, 
and Xisyros is a complete volcanic cone whose lavas have 
weathered into a very rich soil Rhodes is the largest of the 1 2  

islands. I ts  core of hard rocks rises more than 4,000 ft. above 
sea level and captures a considerable rainfall, while the lower 
slopes are constructed of weathered marls and sandstones which 
make good farmland. The remaining islands of the 1 2  are Kos, 
Astypalaia, Telos, Karpathos and Kasos. (See DODECANESE.) 

Crete.-This island is an extension of the arc of the Dinaric 
fold mountains. which have here been eroded, invaded by the sea 
in Tertiary times and later raised again. The landscape is moun- 
tainous, most of the island's area of flat land being concentrated 
in the central plain of 1CIesara. 

I n  the extreme west. the schistose rocks have weathered into 
rounded slopes, but the limestone heights of the Lefka Ori 
("White Mountains") and Mt. Ida (8,oj8 It .)  have a more 
precipitous outline. The north coast, with its alluvial bays, is 
yery different from the south coast, which falls to the sea in steep 
faulted cliffs. (See CRETE.) (WM. C. B.) 

F l o r a  a n d  Fauna.-The vegetation in the different parts of 
Greece is determined by the climatic and edaphic conditions. I n  
the southern and central regions it is of the Mediterranean type 
which, to the north and on the higher slopes of the mountains, 
merges into a central European flora. The main kinds of plant 
cover are deciduous and evergreen forest and brushwood or scrub. 
Xore than half the land surface is under scrub and four distinct 
types of scrub community can be recognized-maquis, found 
largely in the Peloponnesus; pseudomaquis, in 3lacedonia and 
other northern parts; phrygana in the hills of Attica, the Ionian 
Islands and the Cyclades; and shiblyak at  high altitudes. 

The chlef plants of the maquis are Span~sh broom, strawberry 
tree, oleander, bay, kermes oak, olive, myrtle and chaste tree 
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(Vi'itex agnus-castus), whose supple stems are used for making 
baskets. The tree heath is common except on limestone. Plants 
of the pseudomaquis include oaks, box, terebinth, juniper, jasmine 
and cherry laurel. Phrygana consists of scattered bushes, often 
thorny with gray-green leaves and a resinous aromatic sap, such 
a s  Poterium spinosum, T h y m u s  capitatus, marjoram, Cistus, 
lavender and Genista. Shiblyak is mainly composed of Paliurus 
spina-Christi, smoke tree ( R h u s  cotinus),  sumac (R.  coriaria) 
and barberry. There is only a very small area in Greece above 
the tree limit and there juniper and Daphne oleoides are the chief 
plants found. In  the lowlands, up to about 6 jo ft., the flora is of 
the Mediterranean type consisting of trees, evergreen shrubs and 
herbaceous plants. A feature of the stony ground in the south 
and in the islands in spring, and to a lesser extent in autumn, is 
the brilliant patches of grape hyacinth, star of Bethlehem, 
asphodel, crocus, fritillary, narcissus, iris, tulip and gladiolus, with 
annuals, such as anemones and poppies, that make their growth 
during the winter and die down in the summei. They are suc- 
ceeded in summer by composites, labiates and other hardier plants. 

On the higher slopes bloom Dianthus, Silene, Verbascum, 
T h y m u s  and Centaurea, while among the rocks are campanulas, 
saxifrages, violas, Potentilla, Sedum,  Achilles, Draba, etc. The 
river courses are usually stony and bear planes, poplars, willows, 
chaste trees, oleanders and terebinth. Aleppo and stone pines 
are characteristic of the northern and western coastal plains. 

In  the southern and central highlands. and a t  lower altitudes 
in  the north, where the summer rain and winter cold are greater, 
deciduous trees (oaks and chestnut in particular) are found on 
the middle slopes with an undergrowth of sumac, Judas tree, 
Ostrya carpinifolia, wild pear and bay. Above are coniferous 
forests dominated by the Greek fir (Abies  cephalonica) and silver 
fir (A .  alba) with little or no undergrowth except in the clearings 
where it is mostly of juniper, hawthorn and small-leaved lime. 
The clearings and ravines in woods and forests are bright in the 
spring and summer with crocuses, irises, tulips, fritillaries, aspho- 
dels, gentians, etc. 

Above 6jo it .  most of the surface is covered by forest and 
scrub. The woods are of the Mediterranean evergreen type on 
the lower slopes, mixed deciduous above and coniferous higher 
still. The Pindus ranges carry oaks and chestnuts and, above 
them, firs and pines; on Othrys are extensive oak woods; in Attica 
many of the Aleppo pine forests have been cut down; the higher 
slopes in the Peloponnesus bear Greek fir and black pine (Pinus 
nigra) ; beech grows on the higher slopes in the north and chest- 
nuts in southern Macedonia and on the middle slopes of Olympus, 
Ossa and Pelion. Black pine forms the high forest of Olympus 
and is common on siliceous soils from about 2 , 0 0 0  to 4,joo ft. 

Though by 1954 the fauna of Greece had not been completely 
studied, many mammals were known to be rare and others very 
rare. Among the latter are the European brown bear, chamois 
and red and fallow deer. There is a great variety of birds; and 
reptiles are common, especially in the Peloponnesus and the 
Cyclades, but only two of the snakes are poisonous. See BALKAN 
PEI~INSULA. 
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HISTORY: INTRODUCTION 

The finer arts and crafts of civilized man, invented in Mesopo- 
tamia and in Egypt, were adopted and developed first in Europe 
by the Minoans of Crete and by the Mycenaeans of Greece during 
the Bronze Age. The civilizations of these peoples attained a 
high level before each in turn was overwhelmed. A dark age en- 
sued in Europe. But memories of Bronze Age civilization survived 
in the rich saga and in the epic poems of which some were finally 
attached to the names of Homer and Hesiod. These memories 
played an important part in the Greek renaissance of the 9th cen- 
tury B.C. But a new political, intellectual and social spirit came 
to birth with the city-state. This spirit was carried to the Euro- 

pean shores of the Mediterranean sea and of the Black sea by Greek 
colonists from the 8th century B.C. onward and to Asia as far as 
the Indus valley by Greeks and Macedonians in the 4th century 
B.C. Even when Rome replaced Macedon as the leading imperial 
power and later fell in turn to barbarian invasions in the 5th cen- 
tury A.D., the Greek civilization which had been a unifying factor 
in the Greco-Macedonian and the Greco-Roman world lived on 
for 1.000 years in the dwindling empire of the Byzantines. Once 
again there was a dark age in Europe. I t  was enlightened by that 
rediscovery of the Greek outlook vital to the Renaissance that 
heralded the end of the middle ages and laid the foundations of 
modern western civilization. Thus Greek history has a wide scope. 
I t  is the keystone of the arch which united east and west, it cast a 
bridge over two dark ages and has given continuity to man's de- 
velopment in Europe from the Bronze Age to modern times. I t  is 
essentially universal and not parochial in interest. 

This article covers Greek history in the following three main 
sections : 

( I )  Ancient History,  which includes the Minoan and Mycenaean 
civilizations of the Bronze Age; the early migrations and coloniz- 
ing movement of the Dark Age and the Greek Renaissance; the 
Graeco-Persian wars; the great wars in Greece (the First Pelopon- 
nesian War, 460-445. the age of Pericles, the Great Peloponnesian 
War, 431-404) ; the city states, 404-3 j4  ; the Macedonian period; 
and a summary of authorities on classical Greek history. 

(2) Postclassical and Medieval History,  covering Greece under 
the Roman republic and Roman imperial rule and the Byzantine 
periods. 

(3 )  Modern History,  which traces the history of Greece from 
its conquest by the Turks in the 15th century to modern times. 
Sections on the population, government and economy of modern 
Greece follow. 

ANCIENT HISTORY 

T h e  Minoan  Civilization.- The civilization of Ur in Mesopo- 
tamia was already mature when the first waves of settlers came by 
sea from Asia to Greece not later than 3000 B.C. They occupied 
Cyprus. Crete, some of the Cyclades and the eastern areas of the 
Greek peninsula, which are warmer and drier than the western. 
When they arrived, they were familiar with agriculture and sea- 
faring as well as with pastoral life. They were still in the Xeolithic 
stage, for their tools were made of stone and obsidian, a vitreous 
lava found mainly on the island of Melos. At the beginning of the 
Bronze Age in Greece, c .  2600 B.C. (some scholars subdivide the 
Bronze Age into a Copper Age and a Bronze Age proper, and date 
its beginning earlier, c. 2900 B.c.), these sparse settlements were 
reinforced by further waves of settlers, conversant with the use 
of copper, who probably came from Asia and were similar in race 
to their predecessors. They were a comparatively peaceful and 
unwarlike people, for they lived in unfortified villages or hamlets 
and had more tools than weapons. They developed IocaI variations 
of culture, but had in common the use or of stumpy statu- 
ettes which represented a female deity. 

In the Neolithic period Cnossus (Knossos) in Crete was an 
important centre. I t  controlled the main routes within the island, 
its port at Amnisus faced the Aegean sea, and its houses soon be- 
came considerable in size, with a main room in the centre and a 
cluster of smaller rooms round it. When the Cretans were rein- 
forced by new settlers a t  the beginning of the Bronze Age, the 
skeletons which have been discovered in their two-roomed tombs 
show them to have had long, narrow skulls and to have been short 
men and women who averaged just over and under five feet re- 
spectively. Quite a different people appeared c. 2300 B.C. at Phaes- 
tus (Phaistos) in the plain south of Cnossus; they were soon 
absorbed or eliminated, but they left their memorial in the huge 
circular buildings where they laid the bones of their dead. Apart 
from this short-lived intrusion the Bronze Age inhabitants of Crete 
developed their own culture continuously down to 1450 B.C. 

After 2000 B.C. political power was wielded by dynasts at Cnos- 
sus, Phaestus and Mallia and finally became concentrated in the 
hands of the ruler of Cnossus. The central figure of Cretan religion 
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was a female deity, represented in human form, clothed in Cretan 
dress and attended by priestesses and animal-headed humans. Her 
cult was associated particularly with sacred trees and with the 
snake. bull and dove. The furniture of ritual included a three- 
legged altar. a double axe and twin horns of consecration. There 
is a temple-tomb near the palace at Cnossus xvhich suggests that 
the dead rulers received worship as deities. whereas the graves of 
the commoners are too humble to have been the object of any cult. 
The Cretans Lvere gifted in painting, gem cutting, metalworking 
and architecture. Their frescoes reveal a fresh joy in the beauty 
of the natural world and a love of dancing, boxing and a sport in 
which boys and girls somersaulted over the backs of charging bulls. 
Their well-built houses were of masonry usually bonded with tim- 
ber. and the ton-ns were often laid out on terraced slopes yith 
paved streets and tiers of houses. The great palace at Cnossus 
was a fine example of monumental architecture with spacious state 
rooms and numerous storerooms. where the wealth of the realm 
was hoarded. 

Although the palaces and the to~vns were unfortified and peace- 
ful scenes predominated in the frescoes. the Cretans made excel- 
lent daggers. spearheads and rapiers first of copper and then of 
bronze. and the roads ~vhich linked the countryside to the palaces 
were protected by guard posts. The great \\-ealth of the palaces 
and the widespread prosperity in the island were due to the prof- 
its of trade. protected or exploited by Cretan naval vessels in ~vhich 
a prolonged keel beam served as a ram. In the 16th century B.C. 

Cretan colonies were planted on Cythera. Calymnos and Rhodes. 
a chain of islands controlling the southern Aegean. and at liiletus 
on the coast of Asia Minor. Articles of Cretan origin were ex- 
ported to Egypt. Syria. Asia Minor, the Cyclades and Greece and. 
further XI-estxvard. to Lipara and Ischia. The 15th century B.C. 

brought the greatest prosperity to Crete. Metals, textiles, manu- 
factured goods and natural products were traded between the con- 
tinents. Egypt. Syria and Troy grew rich as centres of exchange 
on the mainland. Crete controlled the sea routes to~vard southern 
Europe and the 11-est, n-hich Tvere beginning to emerge from bar- 
barism. 

The art of pictographic writing had been practised for centuries 
in the east before it was adopted about the end of the 3rd mil- 
lennium by Crete. Soon after 1700 B.C. the Cretans invented a 
linear script xith signs for syllables and for numerals on the deci- 
mal system. This script has not yet been deciphered. As the 
people and culture of Crete owed their origins and developments 
predonlinantly to the east, it is probable that the Cretan language 
belonged to an Asian group distinct from the Indo-European group. 
Philologists see survivals of this Asiatic group in place-names end- 
ing in -ssos and, -inthos, ~vhich are commonest in Crete and Asia 
Minor. Some aspects of Cretan culture, such as the palaces of the 
dynasts. the r r r sh ip  of deified rulers. the female deity, animal- 
headed humans and the predominance of peaceful pursuits. are also 
found in contemporary civilizations of the east; but so many fea- 
tures are peculiar to Crete that the first great civilization on Euro- 
pean soil should be regarded as an independent entity. The ancient 
name of the island and of its people is unkno~vn. Some have identi- 
fied the island with "Keftiu," whence envoys came to Egypt in 
the first half of the 15th century B.C. Others have accepted the 
names which were recorded centuries later by Homer: "Crete. 
~vhere the race of Minos is" (Odyssey,  xl~ii. j 2 3 )  and its great city 
"Cnossus T\-here hfinos ruled. holding converse with great Zeus 
every ninth year" (Odyssey,  xix. 17Sj. Following Homer. we 
speak of "Minoan" civilization, and we attribute the legends of the 
Minotaur, Theseus and Ariadne to the great age of Crete. 

After 14 jo B.c., when Cnossus had a monopoly of political power 
in the island and developed a distinct culture of its olvn in vhich 
there are signs of a more militaristic spirit. a new linear script is 
found at  Cnossus and also on the mainland of Greece. This script. 
unlike the earlier Minoan script. has been deciphered. The lan- 
guage it expresses is Greek. I t  is therefore certain that at ledst 
in the period 1450-1400 B.C. the rulers of Cnossus spoke Greek 
and presumably were Greeks nho had come from the mainland. 
They called the place "KO-no-so" in their nen script. wllich may 
be called the "hlycenaean" script after the name of Mycenae. 

which was the chief centre of Greek culture on the mainland. The 
intrusion of the Greeks marked the beginning of the end of Cretan 
ascendancy. About 1400 B.C. C ~ O S S U S  was sacked, and other lead- 
ing cities of Crete were destroyed within a few decades of that 
date. The sackers of Cnossus are unknown, but their action 
opened the way to peoples from the north who were pressing to- 
ward the riches of Crete and the near east. 

T h e  Mycenaean  Civilization.- The early settlers in some of 
the Cyclades and in the warmer parts of the Greek mainland were 
reinforced c. 2600 B.C.  by further settlers from Asia and developed 
their own distinctive cultures. The seafaring peoples of the Cyc- 
lades made little models of their ships in lead. They produced 
beautiful pottery and exported marble vases and figurines. They 
grew prosperous by carrying the trade of Minoan Crete, whose 
influence was particularly strong at Melos. Toward the end of the 
Bronze Age they engaged in raids on Egypt, where they were de- 
scribed, with others. as "the peoples of the sea." Centuries later 
the Greeks called them Carians. Leleges and Phoenicians-peoples 
 hose affinities were with the coasts of Asia whence the settlers of 
the early Bronze Age had come (Herodotus. i. 171 ; Thucydides, 
i. 8) ; the most common later name for them. however, was Pelas- 
gians. By virtue of their geographical position they acted through- 
out the Bronze Age as intermediaries between the Greek mainland 
and Troy. Asia hlinor and Crete. On the mainland the Bronze Age 
settlers were interested primarily in agriculture. Their largest 
settlements xvere made in the plains of eastern Greece south of 
Rlt. Othrys, but they spread gradually into the western areas. 
The flat-roofed, rectangular houses of their unfortified villages 
11-ere built close together and contained reserves of grain stored 
in large jars. By the beginning of the and millennium the eastern 
areas had developed separate cultures north and south of the 
Isthmus of Corinth. Of these, the northern areas traded prin- 
cipally with Troy and with northwestern Asia Minor, the southern 
area (the eastern Peloponnese) with the Cyclades. \Vhile both 
areas produced fine pottery. the eastern Peloponnese was more 
advanced in the arts. At Lerna. for instance, a large house was 
huilt on a complex plan suitable for a royal residence. and a stone 
statuette of exquisite workmanship has been found in its debris. 
I t  is clear from this and other statuettes that religion was centred 
on a female deity. If they had been left in peace, the inhabitants 
of central and southern Greece might havk continued to develop 
a civilization which was similar in many ways to those of the 
Cyclades and Crete. but in the years after 1900 B.C. they became 
the victims of aggression. 

The districts of northern Greece which lie beyond Mt.  Othrys 
mere not occupied by the settlers who came from Asia at  the be- 
ginning of the Bronze Age, c. 2600 B.C. The earliest wave of set- 
tlers remained in undisturbed possession of Thessaly and continued 
in the Seolithic stage of civilization until c.  2 2 0 0  B.C. Their iso- 
lation may have been partly an effect of the climate. The Thes- 
salian climate is intermediate between the warm Mediterranean 
climate of the south and the cold continental climate of upper 
Rlacedonia. Nor did the Xeolithic people of Thessaly penetrate 
northward in the direction of Macedonia except a t  Servia (in a 
lo~v-lying bend of the Haliacmon river): ~vhere they founded a 
small settlement. This settlement >\-as destroyed c. z 500 B.C. by a 
much cruder people who were evidently nomadic hunters, the first 
of many groups who soon spread into central Llacedonia and Chal- 
cidice and some time later forced their way into Thessaly and oc- 
cupied the sites of Dimini and Sesklo. These newcomers were 
quite unlike the earlier settlers of Greece. Their pottery mas 
roughly made and incised ~v i th  spiral decorations. They wielded 
stone battle-axes and they fortified their villages at  Dimini and 
Sesklo ~v i th  a ring~x-all. IYhen they adopted a settled life, they 
built long narrow houses with pitched roofs. entry porches and 
sometimes apsidal ends. ~vhich were suitable for a cold damp cli- 
mate. A4rchaeologists have called this type of house megaron, 
after the Greek word for a long hall. Although the archaeological 
evidence in uorthn-estern Greece is scanty, it suggests that groups 
of these newcomers entered Epirus and gradually moved down the 
western side of Greece as nomad hunters and shepherds. ,4t Servia 
and a t  some sites in Thessaly. where they settled among the earlier 
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inhabitants, their worship of the masculine aspect of life is indi- 
cated by the use of phallic emblems and male statuettes. 

The ultimate origin of these newcomers is uncertain. Their way 
of life and the climate of the areas in which they settled suggest 
that they had come through the Balkans, and this suggestion is 
supported by the appearance of similar houses of an early megaron 
type in areas near Troy at  the time of the first settlement there 
(c. 2600-2400 B.c.). The most probable hypothesis is that the 
settlers of Xlacedonia and of Troy were Indo-European-perhaps 
the first Indo-Europeans to reach the vicinity of the Mediterranean 
sea. Another branch, ancestor to the Illyrians, probably reached 
the Adriatic sea in the same period. 

N e ~ ~ c o n ~ e r s  disturbed the peace of the Greek peninsula during 
the middle Bronze Age (c. 1900-1600 B.c.) by irruption and infil- 
tration. They probably entered from the western side of Greece. 
Early examples of megaron houses have been found at  Eutresis in 
Roeotia, at Lerna and Tiryns in Xrgolis, at Korakou near Lechaeum 
in Corinthia and at Thermum and Olympia in n-estern Greece. Al- 
though they lowered the standard of civilization at  first, they 
brought with then1 (or coincided viith the arrival of) the potter's 
~vheel,  on which a fine pottery called hlinyan ware. imitating metal 
shapes. was made; and they introduced the horse, bones of ~ ~ h i c h  
have been found in Macedonia in contexts dating to c. 2100 B.C. 

Similar phenomena occurred at  Troy. where new sett!ers founded 
the sixth city (c. 1900-1300 B.c.): made Minyan pottery and in- 
troduced the horse into Asia Xinor. 

I t  is generally agreed that the newcomers of the middle Bronze 
Age TTere the first Greek-speaking peoples to reach central Greece 
and the Peloponnese. Their antecedents are a matter of dispute, 
but it is probable that they were descended from the Neolithic 
settlers of biacedonia, of whom a part occupied Dimini and Sesklo 
in Thessaly. Centuries later Hesiod gave a localized genealogy of 
the founders of the Greek race which supports this probability. He 
declared that Thessaly was ruled by Deucalion's descendants. "Hel- 
len the war-loving king and his sons Dorus, Xuthus and Aeolus, 
delighting in horses." and that their cousins "Magnes and hlacedon, 
delighting in horses. lived in the area of Olympus and Pieria." 
The Greek or "Hellenic" race was divided by dialect into three 
main groups in Hesiod's time-Ionians. Xeolians and Dorians-of 
which the ancestors were held to be Ion (son of Xuthus), Xeolus 
and Dorus. The division certainly existed early in the Bronze Age, 
and it  may have begun in Macedonia. Epirus and adjacent areas in 
the period 2jo0-1cj00 B.c.. because the Ionians and Aeolians en- 
tered central and southern Greece during the Bronze Age but the 
Dorians in general after the Bronze Age. 

JThen conditions became less troubled in the peninsula. the 
fusion of the Greeks and their predecessors produced a much more 
vigorous and artistic civilization than that of the early Bronze 
Age. This civilization, called Mycenaean, because it \vas first 
found by excavators at Mycenae in hrgolis, lasted with fluctuating 
fortunes from c. 16jo  to c. 1 1 2  j B.C. Rule was exercised by 
dynasties of kings who accumulated wealth on their citadels. At 
Mycenae the dynasties (Shaft Grave I, Shaft Grave 11, Tholos 
Tomb I ,  Tholos Tomb 11) are numbered by the excavators in ac- 
cordance 11-ith their styles of burial. which were practised at other 
capitals of the time; and the objects buried with the first t ~ o  dy- 
nasties show that they were Greek. The rulers of the first Shaft 
Grave dynasty (c. 16 jo-1600 B.c.) were buried t ~ i t h  their weapons 
and n;ith jewelry of gold. silver, electrum and ivory in tombs at 
the foot of deep vertical shafts. which were then filled up and 
marked by upright stone stelai engraved with scenes of war and 
hunting. The second group of shaft graves (c.  1600-1 joo B.c.) 
was richer still in weapons. jewelry (including amber) and cups of 
precious metal; horse-drawn chariots .were represented on the 
stelai; and remains xere found of a boar's tusk helmet (i.e., a 
leather cap on which slivers of tusk were sewn for greater protec- 
tion). Death masks of gold and electrum show that the rulers 
wore moustaches. and the skeletons are those of a race of men be- 
t ~ ~ e e n  j ft. 6 in. and 6 ft. tall. The first group of tholos (beehive) 
tombs ( 6 .  1500-1400 B.c.) and the second group (c. 1400-1300 B.c.) 
are examples of skillful architecture. X large circular tomb was 
excavated in a hillside and roofed over with a great dome (tholos) 

of conical shape, constructed of masonry blocks carefully wedged 
and counterx~eighted, and the li~hole was then covered with earth 
and a waterproof layer of clay. The tomb was entered by a walled 
passage which led to a massive doorway set in the side of the 
tholos. In the so-called Tomb of Atreus, built c. 1330 B.c., the 
do~lle is 40 it. high. The period of the tholos tombs m-as even more 
prosperous than its predecessors, but it was f o l l o ~ ~ e d  by a gradual 
decline during which the rock-cut chamber tomb was in vogue. 

At first the more advanced art of hlinoan Crete inspired the 
Greek peoples, who soon traded direct ~v i th  Crete and became 
rulers of Cnossus c. 14 jo  B.C. The Mycenaean script, designed to 
express the Greek language by syllabic signs, was probably invented 
at Cnossus in the 15th century B.C. and taken to the mainland. 
Greek settlements were planted in Rhodes c. 1450 B.c., and Greek 
traders and exports appeared beside those of Crete at Miletus, 
in Syria, in Egypt and in the west at Lipara. When Cnossus and 
other cities of Crete 11-ere sacked c. 1400 B.c., the Greeks of the 
mainland replaced them as the leading naval p o ~ ~ - e r  in the southern 
Aegean. They planted settlements in Crete. Cyprus and Cilicia 
and had trading stations at  Ugarit and Poseidium in Syria. Myce- 
naean pottery, which combined hiinoan taste in decoration ~yi th 
greater technical skill and formal design, was exported in large 
quantities to Syria, Palestine and Egypt. Trade relations were 
also close with Troy, and Thessaly and lower bIacedonia were 
influenced by Mycenaean culture as they offered ports of call on 
the sea route to Troy. The absence of hfycenaean imports sug- 
gests that the Cyclades (apart from Melos; Thera and Delos) 
probably preserved a hostile independence. Greeks also settled in 
the west at Acragas and Syracuse in Sicily and at  Oria and Taras in 
southern Italy. Thus the Greeks became to an even greater extent 
than the hlinoans of Crete the intermediaries of seaborne trade 
bet\\-een Europe and Asia, and a general uniformity of Mycenaean 
culture prevailed by 1300 B.C. throughout the Ionian Islands (ex- 
cept Corcyra)! the Greek peninsula (except Epirus and upper 
Macedonia) and the islands of the southern Aegean. 

After 1300 B.C. Greek trade with Sicily. Troy. Syria and Egypt 
began to decline. Mycenaean culture lost its uniformity and de- 
veloped local peculiarities. o n  the mainland men expected war 
and violence. Immense fortifications n7ere built to enclose the 
citadels at Mycenae, Tiryns, Athens and elsewhere. and the slash- 
ing sword took the place of the rapier sword. The great palaces. 
built round a central megaron (of which the finest examples have 
been excavated at Mycenae, Tiryns and Pylos), were still wealthy, 
but their subjects in the open suburbs were exposed to attack and 
arson and declined in prosperity. .is conditions worsened. the 
Greeks turned to piratical raids on Egypt: Cyprus and Caria and 
finally attacked and destroyed the fortified city of Troy c. 1 2 0 0  

B.C. The Trojan f a r  opened the door to disaster. Barbarians 
broke into Asia Minor, overthrew the Hittite empire and set in 
motion a series of great raids by land and sea which destroyed the 
prosperity of the states in the eastern Mediterranean and brought 
the great civilizations of the Bronze Age to an end. 

Our knowledge of Greek history in the Bronze Age is due mainly 
to archaeology. ~ h i c h  constantly provides new evidence and nen7 
problems of interpretation. But vie have also two kinds of literary 
evidence: Greek epic poetry composed from traditional sources 
before or after 800 B.c.; and contemporary Bronze Age texts in 
Greece, Asia and Egypt. The literary qualities of the Iliad and 
of the Odyssey are described elsewhere (see HOMER). JtTe are 
concerned here with the extent to which they represent accurately 
the setting of the tenth year of the Trojan War and its aftermath. 
The Iliad (ii. 81 6-875 j gives a "catalogue" of Troy's allies. As 
they were over~i~helmed after the fall of Troy, the source of the 
catalogue, if historical. was composed in the Bronze ..\ge; other- 
wise its contents ~ o u l d  be fictitious and incorrect. In fact, the 
names of many allies in the catalogue occur in Bronze Age texts. 
both Hittite and Egyptian, and this is true also of Troy and its 
inhabitants (Greek Troin = Hittite Taroisha; Da~danoi  = Egyptian 
Dardemli; Ilioi= Egyptian Ilizi7z7za). The catalogue of Greek al- 
lies (Iliad ii, 485-768) draws a map of political power in Greece 
and in the islands ~vhich mas no longer existing after the Bronze 
Age but has been fully borne out by excavation. The Greeks as 
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a whole were called Aklzaioi (Achaeans) and Danaoi in the Iliad; 
and these names in the forms Akaiwasha (cf. also Hittite Ahhiyava 
for the country of the Akhaioi) and Danazina or Denyen occur in 
Egyptian documents of the Bronze Age but were not in vogue later 
in Greece. The Odyssey too describes a political situation in west- 
ern Greece which disappeared at the end of the Bronze Age, and 
its stories of piracy and raids are typical of the great raids on 
Egypt in 1192 and 1187 B.c., mhich were recorded in Egyptian 
documents. The paraphernalia of daily life described in both 
poems-bronze weapons, boar's tusk helmets, equipment, drinking 
cups, furniture, metal inlay, etc.--are paralleled by Bronze Age 
objects and not by those of a later period. The very language of 
the poems contains dialectal forms which probably derive from a 
time when Arcadian and Xeolic dialects of Greek were widely 
spoken, that is, in the late Bronze Age. These and other considera- 
tions lead us to believe that not only the Iliad and the Odyssey but 
also the great body of saga on which Hesiod and other poets drew 
were derived in subject matter from the poetry and beliefs of the 
late Bronze Age. Archaeology has produced parallels for such sur- 
vival from other parts of the Bronze Age world; for the Babylonian 
Epic of Gilgamesh persisted in Mesopotamia for more than 2 , 0 0 0  

years, and soine traditions recorded in the Hebrew book of Genesis 
are found to rest upon historical facts of the Bronze Age. 

Contemporary Greek records in the Mycenaean script (the de- 
cipherment u-as still imperfect in the middle of the 20th century 
A.D.) prove that Greek was the language of the rulers of the palaces 
at  Cnossus and on the mainland c. I4 jo  B.C. and later; that some 
at  least of the Olympian gods named by Homer were worshipped 
in Bronze Age Greece; and that some parts of Homer's picture 
of a feudal society are true to the conditions of the late Bronze 
Age. The script is mainly scratched on clay tablets, which served 
as inventory labels for stores. and the tablets have onIy survived 
when baked in a great conflagration, Fuller kno~ledge of this 
great period of history must depend on further archaeological dis- 
coveries and on a progressive decipherment of the scripts. (See 
also AEGEAN CIVILIZATION ; CRETE ; and GREEK ARCHAEOLOGY .) 

T h e  Migrations.-The collapse of Bronze Age civilization was 
follo\ved by migrations which affected the Mediterranean ~ ~ o r l d  
and lowered the standard of life for several centuries. Invading 
bands who probably came from the Danube valley destroyed the 
settlements in central Macedonia: and the impact of this assault 
started a great movement of peoples from upper Macedonia and 
Epirus, areas remote from Mycenaean civilization. I t  was led by a 
clan, the Heraclidae, who claimed descent from Heracles and called 
themselves Achaeans. Their chief followers were Dorians, speak- 
ing a broad dialect of Greek, who were brigaded in three tribes, 
Hylleis, Dymanes and Pamphyli. Many other tribes were associ- 
ated with them; they too spoke dialects of Greek, grouped by 
scholars under the title "Northwest Greek." The first invasions 
in the second half of the 12th century JTere sufficiently well or- 
ganized to break down the resistance of the strongest Mycenaean 
powers. Thessali, led by Heraclidae, forced their way from south- 
ern Epirus into south~vestern Thessaly, displacing Boeoti ~ i ~ h o  in- 
vaded Boeotia (then called Cadmeis). Dorians, led by Heraclidae, 
migrated from Doris between the Pindus range and bft. Parnassus, 
crossed the Gulf of Corinth and broke into the Peloponnese; peo- 
ples who spoke the Northwest Greek dialect crossed the western 
end of the gulf and invaded the western Peloponnese. Once they 
had overcome resistance, other migrants followed in their wake. 
Thereafter, as Thucydides wrote (i. 2 ,  I ) ,  "migrations mere of 
frequent occurrence, the several tribes readily abandoning their 
homes under the pressure of superior numbers." For when they 
had pillaged the Mycenaean cities and burned the palaces, the mi- 
grating hordes broke up into groups rhich roamed far and wide 
and did not accept the unfamiliar conditions of settled life. 

Chaos and turmoil continued for two centuries in the Greek 
peninsula. Only Arcadia, in the mountainous centre of the Pelo- 
ponnese, and Attica. lying on a peninsula off the main lines of in- 
vasion, succeeded in maintaining their independence. Elsewhere 
the earlier inhabitants mere made subject to the invaders or driven 

out as refugees. In pursuit of loot, Dorian bands crossed the sea, 
occupied the southernmost islands of the Aegean and established 
themselves on the southern part of western Asia Minor. Aeolic- 
speaking refugees from Thessaly and central Greece ended their 
wanderings by settling in the northern part of Asia Minor and on 
the islands of Tenedos and Lesbos. Ionic-speaking refugees fled 
first to mountainous Achaea and then to Attica, which the Dorians 
failed to enter by attack from the south. The last of the great 
migrations from Greece began c. 1000 B.C. when the Athenians 
launched the so-called Ionian migration, and ended c. 900 B.C. with 
the occupation of the Cyclades, the central sector of ~ e s t e r n  Asia 
Minor and the adjacent islands. Meanvhile these and other mi- 
grating bands in Asia and Europe had enlarged the area of chaos to 
include Italy, Sicily and Korth Africa. 

Excavation has exposed the poverty of the dark age in Greece. 
Men lived in scattered hamlets of hovels. having few material pos- 
sessions and waging war against one another with the iron weapons 
which marked the transition from the Bronze Age to the Iron Age. 
Attica was an exception for a time. Formed into a unified state 
by Theseus in the late Bronze Age, the people of Attica preserved 
their Mycenaean traditions as well as their political independence. 
The city of Athens was strengthened too by the influx of refugees, 
capable and courageous men. who led the Ionian migration over- 
seas and spread the use of the fine protogeometric pottery which 
had been evolved in Attica. But, when the migration was finished: 
the general paralysis of communications on the mainland and in 
the Aegean affected Athens too, and the city became impoverished 
by isolation. Conditions were no less difficult overseas in the 
islands and on the coast of Asia Minor, where the Greeks had es- 
tablished themselves in isolated pockets on narrow coastal strips 
of land and had to fight for existence against the native peoples and 
against one another. 

T h e  9 t h  a n d  t h e  8 t h  Centuries  B.C.-An oasis of civilization 
in th'e near east survived the dark age. Its centre was Phoenicia, 
Palestine, Syria and Cyprus, where kingdoms such as Solomon's 
Israel flourished. The Phoenicians maintained their skill as sea- 
farers, traders and artists; they planted Carthage and other colo- 
nies in the western Mediterranean; they developed the Phoenician 
alphabet, in which a separate sign or letter stood not for a syllable 
but for a consonantal or vowel sound; and they produced finely 
worked ivories and embroidered textiles. In  the 9th century con- 
tacts were renewed by Phoenicia and Cyprus with the southern 
islands of the Aegean, the eastern Peloponnese and Athens. Phoe- 
nician ivories were imported and Phoenician letters were adapted 
to express the Greek language. Several Greek alphabets were in 
existence by 800 B.c., and intercourse gradually increased among 
the small communities of the mainland. Another legacy of the 
Bronze Age TTas epic poetry orally transmitted by those who still 
lived in such conditions as obtained during the breakdown of the 
late Bronze Age. The strongest school of epic poetry \\-as in Ionia, 
the traditional birthplace of Homer, whose lifetime was put in the 
second half of the 9th century by Herodotus (ii, 53). Of the 
works ascribed in antiquity to Homer the Iliad is the oldest; 
some scholars agree with Herodotus' date and others place the 
poem in the 8th century. The Odyssey is clearly later and was 
probably composed by a diiferent author; even so: it  should be 
dated before 750 B.c., to a time when the western Mediterranean 
was still unexplored by the Greeks. These great poems and many 
others, now lost to us, soon became known to the mainland and 
revealed the religious beliefs, personal ideals and material glories 
of the Mycenaean world to a population which was slowly emerging 
from the darkness of the Dorian invasion and its aftermath. 

The renaissance of the Greek spirit in the 9th and 8th centuries 
was a gradual process, and it took place in conditions far different 
from those of the Bronze Age. Religion played a prominent part. 
Centres famous in Mycenaean times revived: Apollo again received 
worship at Delphi from the mainlanders, and hpollo's shrine a t  
Delos attracted the Ionians of the islands. Religious leagues of 
a regional character, called amphictyonies (or amphictionies), 
were formed: the northern tribes ~vorshipped at  Anthela, the Boeo- 
tians at  Coronea. soine states near the Saronic gulf a t  Calauria and 
the Ionians of Asia Minor at  the Panionium on the peninsula of 
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Mycale. Poetic competitions and athletic games were held at such 
religious festivals, and Olympic games ;yere instituted in honour of 
Zeus at  Olympia in the western Peloponnese. Temples were built 
between 8 j o  and ; jo B.C. a t  Sparta. Perachora and at Drerus in 
Crete; and continuity in religion and in architecture was preserved 
from Mycenaean times at  Thermum in Aetolia. where a Mycenaean 
megaron was superseded by a 10th- or 9th-century temple of 
megaron type with an apsidal peristyle and this in turn by a classi- 
cal temple. 

A school of religious epic poetry grew up in central Greece. 
I ts  leading poet, Hesiod, whom Herodotus regarded as a contem- 
porary of Homer. incorporated many Bronze Age legends in his 
Works a?zd Days but added a strong sense of moral purpose nhich 
was character~stic of the mainland in his own day. The Tlzeogony, 
which was composed considerably later, drew upon Bronze Age 
traditions and set the Greek pantheon in order. . 

The political traditions of the Mycenaean world were preserved 
on the malnland in Attica, xhere all the citizens belonged to four 
Ionian tribes and paid a rather loose allegiance to a central govern- 
ment, headed at first by a king and then by magistrates. The 
refugees from the mainland organi~ed their srriall states on similar 
lines when they settled on the islands and the coast of Asia Minor. 
As the defensible centre in each case was a citadel or polis, these 
states were called poleis or city-states. The Dorians, however, 
developed a dlflerent kind of state in Crete and in Laconia. At 
the time of the conquest the Dorians reduced the local inhabitants 
to serfdom and generally dld not marry outside their onn  circle. 
During the dark age the Dorian masters split up into small villages 
(komaz). which tended to fight with one another and nere them- 
selves s p l ~ t  by family and tribal feuds (for each district contained 
members of the three Dorian tribes). Under such corlditlons the 
masters might well be overthronn by their serfs. The Dorians 
of Crete put an end to the internal feuds in their villages by in- 
stituting a system of state education Boys nere taken from their 
homes at  an early age and trained together until they entered rival 
troops at  the age of I j ; if they qualified after two years of rigorous 
discipline, they were admitted to a men's club or mess (andueion) 
and thereby received the full franchise. Members of a mess fed 
together and fought side by side during their active life. The 
troops and messes liere maintained by the state, and the members 
mere trained exclusi\~ely to serve the state in politics and Tiar; for 
they formed the "warrior class" in contrast to the "land-\\orking 
class" of serfs. 

Kingship, which was appropriate to large tribal groups. declined 
in Crete during the dark age, and the villages elected ten executive 
magistrates to hold office for a year and to supervise the system 
of state education. rZ council, which had consisted of heads of 
clans in the tribal state, was now recruited from former magistrates 
to form a council of 30 elders, who held office for life. The as- 
sembly of citizens elected the magistrates and the elders but had 
little voice in policy, unless the council was divided in its vie~i~s. 

In  Crete there were more than IOO states with such institutions, 
which agreed never to liberate the serfs in the frequent aa rs  which 
they \\aged against one another. As Crete mas geographically self- 
contained, the energies of their centralized city-states were ab- 
sorbed mithin the island, but it proved otherwise on the mainland 
when Sparta followed the example of the Cretans. In  the plain of 
the Eurotas five Dorian villages combined politically to form the 
united state of Sparta and to impose much the same system of 
state education. Under the reform associated with the name of 
Lycurgus, those who were elected to the messes became full citi- 
zens, or Spartiates, a t  the age of 30 and were called "equals," those 
who faded to graduate in the state system became "inferiors" nith 
lesser rights. The agricultural land was divided into equal lots, 
allocated to Spartiate families and worked by state-owned serfs, 
called helots. Kingship in the form of two royal houses had sur- 
vived in Laconia, the t n o  kings claiming suzerainty over all Lace- 
daemonians (inhabitants of Laconia). In  the constitution of the 
new state the two kings nere the military and religious heads, but 
they had equal powers in the council with 28 elders. who were 
elected from equals of 60 or more years of age and held office for 
llfe. Five magistrates, called ephors, who supervised the state 

education and the messes, were elected from the equals and held 
office for a year; at first they had little importance in the constitu- 
tion. The assembly of Spartiates elected the elders and the ephors 
by acclamation. voted on proposals submitted by the council (for 
it could not initiate proposals itself) and passed decisions which 
were binding. The Dorian tribal system was replaced for military 
and political purposes. by five new tribes, each containing the resi- 
dents of one of the five constituent villages at the time of the re- 
form and thereafter their descendants. 

The Spartan state TTas the first example on the mainland of the 
famous definition of Xristotle (Politics, I 2 j z b  28) : "the partner- 
ship of several villages is the full-grown polis, which already pos- 
sesses the dimensions of virtually complete self-sufficiency." I ts  
formation was dated by Thucydides (i, 18, I )  toward the end 
of the 9th century, and it rapidly showed its superiority over its 
neighbours. (The date and to some extent the character of the 
reform associated with the name of Lycurgus are much disputed; 
for the view given here see Jozunal of Helleltic Studies, Ixx, pp. 
42-64 [London, 19501.) The warrior class of Sparta enforced 
the kings' suzerainty by reducing all Lacedaemonians to dependent 
status: the Perioeci (people of the vicinity), as they were called, 
henceforth obeyed the dictates of Sparta and served in the army, 
retaining only limited powers of internal self-government. The 
Lacedaemonian army then annexed Nessenia after 2 0  years of war 
(c. 740-720 B.c.) ; the best land IT-as allocated to Spartiates and 
worked by Messenian serfs, and the hill people became Perioeci. 
Trvo other Dorian states grew, as did Sparta, out of constituent 
villages in the 8th century, namely Corinth and Megara. They 
conducted an indecisive \Tar with one another for control of the 
Corinthian isthmus. But a new outlet was found for their energies 
in colonization. 

The  Colonizing Movement  and I t s  Effects.-The pioneers 
of Greek colonization were the Ionians of Asia Minor. When life 
became more peaceful, they soon felt the pinch of over-population; 
for they held only a small foothold on the coast and could not 
overcome the vigorous peoples of the interior. Led by the Mile- 
sians. they sailed into the Black sea and planted their first colonies 
on its coasts m the first half of the 8th century. The Ionians of 
Chalcis and Eretria in Euboea opened up the west by planting 
colonies on the island of Ischia in the bay of Naples and at  Cumae 
on the mainland opposite in the middle years of the 8th century. 
They were the first also to colonize Sicily. The Ionians of the 
islands were among the early colonists on the northern coast of the 
Aegean and on the island of Thasos. Although the Dorian states 
of the mainland came later, they founded the strongest colonies: 
for example, Syracuse, Corcyra, Apollonia Illyrica, Ambracia, 
Leucas and Potidaea founded by Corinth; Byzantium and Chalce- 
don founded by Megara; Taras (Tarentum) founded by Sparta; 
and Cyrene founded by Thera. The spate of colonization con- 
tinued until c. j j o  B.c., by which date hundreds of colonies were 
planted on the northern Mediterranean coast and islands from 
Spain to the Hellespont (except in the inner Adriatic), on all shores 
of the Black sea and on the African coast between Egypt and 
Carthage. The limits to the areas of colonization TTere set by the 
rival sea poLvers Etruria, Phoenicia and Egypt. 

The Greek colony was a smaII independent unit, a replica and 
not a servant of its founder's original city; it was a polis in its own 
right, an apoikia or "settlement far from home." Thus the great 
variety of city-state institutions! alphabets, calendars! festivals 
and so on was perpetuated overseas in innumerable small states. 
Because the colonists aimed to establish a self-sufficient conlmu- 
nity, they went out in search of fertile land; but they chose sites 
in most cases which were suitably placed for trade. They were 
able to establish themselves at  the expense of less civilized and 
less well-organized peoples by virtue of intelligence and fighting 
power; for they came usually in longboats of jo oars, seized and 
fortified a small island or strong point and used their superiority 
of weapons and defensive armour to win good land. The Greeks 
adopted little from the natives of the sites that they colonized. 
Their colonies were rather outposts of a Greek civilization which 
was racially and culturally exclusive, but from them spread those 
hellenizing influences which transformed Europe during the Greek 
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and Roman periods. 

The Greek states of the homeland sent out their colonists for 
a variety of reasons. Sometimes they wished to rid themselves of 
surplus population or political malcontents, but they usually had 
their own positive interests in mind. The earliest colonies lvere 
planted to tap the trade in metals: and others were set up in areas 
rich in wheat, tunny fish or animal products. The colonies could 
thus trade with the homeland and particularly with the founding 
city. The commercial character of Greek colonization was so 
marked that the agricultural states of the homeland (the central 
Greek states. including Attica and the bulk of the Peloponnese) 
sent out no colonies, whereas the leading commercial states; such 
as Miletus. Chalcis. Eretria and Corinth. founded the largest num- 
ber of flourishing colonies. 

As the colonies \yere planted. Greek trade increased steadily. 
The traffic by sea, ranging from the shores of the Caucasus to 
Spain. had its centre of exchange at the Isthmus of Corinth. The 
merchantmen. being unable to tack against the mind, sailed along 
the coasts and islands, taking advantage of the onshore and off- 
shore winds rather than venturing across the open seas. The 
Corinthians. c. 600 B.c., constructed a roadway (diolkos) for haul- 
ing vessels and cargoes across the four-mile span of the isthmus; 
Corinthian ship~vrights invented the go-oared longboat; and the 
strategic position of its colonies, combined with its own wealth 
and naval power, gave the city of Corinth a strong hold on the 
\i,estern trade. The expansion of Greek trade within the colonial 
areas coincided with a period of close relations with Syria, Phoeni- 
cia and Egypt, The traffic which began in the 9th century revo- 
lutionized Greek ceramic art in ;jo-joo B.c.; when the formal 
but austere dignity of geometric pottery gave way to the orien- 
talizing style of polychrome painting and imaginative decoration. 
The new style was developed first in Crete, Corinth and Laconia 
and later in Athens and Ionia, but it spread rapidly throughout the 
Grcek world, the potters of Corinth holding the lead until sjo 
B.C. Greek traders 13-ere active in the eastern Mediterranean, where 
stations were established at Naucratis in the Nile delta and at 
Poseidium near the mouth of the Orontes in Syria. Greek troops 
were employed as mercenaries by the kings of the east. 

The Tyrnn?zics.-Prosperity brought political troubles in its 
train. The traditional loyalties of the tribal state with its con- 
stituents-tribe (phyle ), brotherhood (phratry) and clan (genos) 
--\yere centred in the racial units and viere based upon the agricul- 
tural landowning system. The claims of birth were no\$- upset by 
the claims of wealth. The first effects were seen among the aristo- 
cratic leaders. whose solidarity of interest was disrupted. At 
Corinth. where the Racchiadae Tvere the ruling clan. Cypselus, the 
son of a Bacchiad Koman, seized p o w r  and set up a "tyranny" 
which mas maintained by him and his descendants from C. 657 to 
c. j82 B.C. His example was follo~ved at Sicyon. where tyranny 
lasted for a century, and at Megara. \\-here it was short-lived. The 
tyrants were not social revolutionaries but self-seeking aristocrats. 
who increased their own revenues by keeping the citizens at work 
and promoted the trade and prestige of their states with remarkable 
success. When they fell, they left a legacy of political bitterness. 
from which oligarchy emerged once more triumphant. In these 
Dorian states the existence of the serf class also acted as a brake 
against social revolution. In  the Ionian states. where all men were 
citizens. the tyrants a t  Ephesus and at  A~Iiletus. for example, over- 
threw the aristocratic order but failed to establish a stable govern- 
ment ; and on their fall a period of faction ensued betxveen oligarchs 
and democrats. 

Solon.-The troubles ~ ~ h i c h  attended sudden prosperity were 
sometimes solved by "law-givers" or arbitrators. The most fa- 
mous of these. Solon of,.ithens. xvas appointed in j94 B.c.. at a time 
when the wealthy were entitled under the laws of debt ( I )  to tie 
bankrupt debtors to the land and exact one-sixth of the produce 
and ( z i  to sell off a second category of debtors as slaves. The ex- 
planation of these tn-o categories of debtors is disputed: the first 
probably comprised members of Athenian clans. XI-ho were pro- 
hibited by la~i- from alienating land owned by the clan: the second 
was probably composed of orgeolzcs (that is to say, members of 
guilds ) .  who were Athenians originally by naturalization and not 

by blood and owned alienable goods. Solon liberated both cate- 
gories. forbade the tying or selling of bankrupts and made new 
la~vs of debt. He then carried a constitutional reform to safeguard 
the poor from oppression. He instituted a people's court of appeal 
in the Heliaea; there anyone could initiate a case. and the appeal 
from the ruling of a magistrate or the verdict of a phratry or clan 
court was judged by a panel drawn by lot from all citizens, however 
poor. H e  divided the people into four classes according to income 
and ruled that candidates for state offices should belong to this or 
that class; he thus eliminated the aristocratic principle of birth, 
which had hitherto been important in candidature for office. H e  
left the constitution much as he found it (annual magistrates 
elected by the people; the council of the Areopagus, the members 
of which nere elected for life from the former magistrates; and 
an assembly or ecclesia), but he nominated 400 members to serve 
for ten years on a new council or boule, which was to act as a 
steering committee for the assembly. Solon was a true arbitrator: 
he gave to each section of the state those powers which he con- 
sidered it fit to wield He enunciated for all citizens freedom of 
the person, equality before the law and a say in election and govern- 
ment, but he left the mass of real power in the hands of the 
Areopagus council and the wealthy class in the state. which was 
in the main the aristocracy of birth. He also took an important 
step to  widen the economic basis of a country which was mainly 
agricultural and had stood aside from the colonizing movement: 
he invited craftsmen from other states to settle in Athens and to 
receive the franchise. Further, he reformed the standard of the 
currency so that Athens could enter the commercial orbit of Cor- 
inth on favourable terms. 

Currency and Coinage.-During the expansion of the Greek 
states, 750-j50 B.c., commercial exchange was lubricated by the 
adoption of currency from Lydia in Asia Minor, where a lump of 
electrum (a natural alloy of gold and silver, in which the propor- 
tion of gold is variable) was guaranteed at  a definite price by the 
king of Lydia and stamped with his emblem of state. a lion's head. 
Most of the Greek states which engaged in commerce were coining 
in silver before 600 B.c., and the circulation of fractional currency 
in place of barter made it  possible to accumulate mobile wealth 
more rapidly. Credit, usury and banking soon followed. and the 
foundations Tvere laid of an active capitalism which has distin- 
guished Europe from the east for many centuries. 

T h e  Persian A d v a n c e  a n d  t h e  G r o w t h  of S p a r t a  a n d  
Athens.-The expansion of the Greek states was favoured by  ex- 
ternal circumstances. No great poner overshadoured the hlediter- 
ranean area in the period 7 50-5 jo B.C. The civilized states of Asia 
Minor, Syria. Egypt, Carthage and Etruria were less aggressive and 
less capable than the Greeks, and no really great wars broke out 
between the Greek states theinselves (the conflict that involved 
the largest belligerent coalitions was the Lelantine JYar between 
Chalcis and Eretria and their several allies). The situation 
changed when Cyrus the Great incorporated Lydia in the Persian 
emplre c. 546 B c.; and his successors reduced every state from the 
Mediterranean coast of Asia to the Indus valley and Egypt also. 
In j14-j13 Darius I led the forces of the Persian empire across 
the Bosporus into Europe, marched north against the Scythians 
beyond the Danube and xi-ithdrew discomfited; but he retained 
control of the northern Aegean coast. conquered some Greek is- 
lands off Asia Minor and the Hellespont and received the submis- 
sion of the king of Macedon In  500 the Persians were preparing 
to advance into the Aegean, where they were invited to intervene 
at  Naxos in the Cyclades. 

The Pelopo?znesian League.-The Greek states of the mainland 
took no steps to help the Greeks of the Asian coast and the islands 
when they \\ere overrun by Persia. The Spartan government ut- 
tered diplomatic threats. but remained. no less than the others. 
immersed in its own affairs. By j46 B.C. Sparta had become the 
strongest power in Greece. a Messenian revolt ( c .  640-620) had 
been put down; the rival military power of Xrgos had been de- 
feated; and a military coalition known as the Peloponnesian league 
or, more accurately. the Spartan alliance, had been formed. As 
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leader of a coalition Sparta had many attractions to  offer, including 
a stable constitution, a superb standing army and a sound agricul- 
tural economy-(having banned the introduction of coinage, the 
Spartans had verj7 little commercial interest, and they had no hun- 
ger for land). The Spartans' record moreover was good, in that 
they had deposed tyrants in some states and supported conserva- 
tive government in general. Any state which joined the military 
coalition contracted a defensive alliance with Sparta, agreed to 
ser1.e under Spartan command in time of war and undertook to pro- 
vide help against the seris; and the contracting state received in 
exchange the protection of the leading military state against any 
aggressor. Ilaving initiated this policy c .  j50 B.c.. Sparta brought 
almost all the Peloponnesian states, apart from Argos, into this 
coalition before j 10. 

Peisistratus and the Peisktratids.-Athens grew in power under 
a tyranny. When Solon retired, there was a long period of party 
striie which ended finally in the seizure of power by Peisistratus 
about j46 B.C. H e  and his sons ruled Athens until 510 with a 
firm and consistent policy which brought the prosperity envisaged 
by Solon. Athenian pottery outstripped Corinthian and estab- 
lished a long-lasting supremacy for black-figure and red-figure 
wares. Under Peisistratus, Athens became one of the leading cen- 
tres of commercial exchange, had very close relations with the 
Ionians, planted settlers on the Thracian Chersonese, on Lemnos 
and Imbros and held Sigeum in the Troad, thus securing some grip 
on the approaches to the Hellespont. After Peisistratus died in 
528 or 527; the advance of Persia weakened the Athenian position. 
T WO friendly tyrants. Polycrates of Samos and Lygdamis of Xaxos, 
fell from power. and Darius annexed the Chersonese and threat- 
ened Lemnos and Imbros. Athens moreover became embroiled in 
j19 with Boeotia. where a league of city-states had grown up under 
the leadership of Thebes and was trying to force Plataea into mem- 
bership. When Athens made an alliance with Plataea. Thebes and 
Athens came to blows, and Athens was victorious. This success 
caused alarm to the other Greek states. In 514 Hipparchus, one 
of Peisistratus' sons. n-as assassinated by two Athenians, Harmo- 
dius and Aristogeiton. In  jIo Sparta, aided by Athenian exiles. 
used force to expel from Athens the leader of the Peisistratids, 
Hippias. who fled to Persia. Athens was now enrolled in the Pelo- 
ponnesian league: I\-hich included Boeotia and other states in cen- 
tral Greece. 

C1eistlzenes.-Liberation did not bring peace to Athens The 
aristocrats who had been ousted from authority or banished by the 
tyrants now struggled with one another for porn-er. But the com- 
mon people and especially the town dwellers, to lvhom the tyrants 
had brought prosperity. were a nen- factor in the situation; for they 
had gained some political experience in ~vorking the constitution 
and the laws of Solon under the tyrants. 17-ho kept the real control 
in their own strong hands. A returned exile, the aristocrat Cleis- 
thenes of the Alcmaeonid clan, who was losing the struggle against 
his peers, espoused the cause of the commons. His rivals called 
in a Spartan garrison to occupy the acropolis in j08 B.C. The 
Athenians rose in disgust, forced the garrison (commanded by a 
Spartan king. Cleomenes I )  to withdraw from Attica and author- 
ized Cleisthenes to set up a constitution. 

Cleisthenes' aim was to cut away the political power of the 
clans which made the rivalry o i  the aristocrats so dangerous and 
to give the guildsmen a part in the administration of the state. He 
therefore made residence instead of race the basis of the electoral 
system and replaced the four racial tribes with ten new tribes of 
residents in "demcs" (about 170 areas similar in size to small par- 
ishes). As he wanted the new tribes to cut across ( I )  the local 
influence of the clans which owned big estates and ( 2 )  the sec- 
tional interest of the town as opposed to the country, he con- 
structed each new tribe out of demes usually not contiguous one 
with another and drawn in equal proportion irom town. coast and 
inland. Having broken the racial principle (as the Spartans had 
done in their reformj. Cleisthenes made tribal membership heredi- 
tary after 507 B.C. Each new tribe provided a military contingent; 
elected a general jstrategus) and lesser officials annually; and 
for a council of state provided 50 members annually: selected by 
lot irom candidates elected by its own demes in proportion to the 

population of each deme. The new council or boule of 500 mem- 
bers, inheriting the powers of Solon's council of 400, prepared all 
business for the assembly, carried out routine administration and 
\yas divided by tribe into ten committees o i  which there mas always 
one, elected by lot, in permanent session for a tenth part of the 
year. Although Cleisthenes ensured the electoral and political 
rights of the commons, he left the constitution in the hands of 
the experienced class. The council of the Areopagus, as guardian 
oi the constitution and the laws, had the right to veto a decree of 
the assembly and tried cases of treason. The chief magistrates 
(the nine archons) were still elected by the people en masse from 
members of the two richest classes, and the joo councilors had to 
be members of the top three classes, who had passed a scrutiny 
(dokimasia) by the outgoing council. There were thus sufficient 
checks on the assembly's sovereignty to make the constitution a 
balanced one, "admirably adapted to promote unanimity and pre- 
serve the state" (Plutarch, Life of Pericles, 3). 

Athens and the Peloponnesian League, jo6-500.-The constitu- 
tion was soon tested. In jo6 B.C. the Spartans advanced to Eleusis 
with their Peloponnesian allies, while Boeotian and Chalcidian 
armies invaded northern Attica at  t ~ v o  points. The Athenians 
concentrated their army at  Eleusis. But the Corinthians, ~ v h o  
disapproved of an attack on Athens, left the Peloponnesian ranks, 
and this precipitated a quarrel between the two Spartan kings, 
who had equal par\-ers of command. A deadlock resulted, and the 
whole Peloponnesian army went home. Athens then trounced 
the forces of Boeotia and Chalcis separately. annexed the best land 
of Chalcis and planted 4.000 Athenian settlers on it. Aegina then 
made an alliance with Boeotia and sent a strong fleet to ravage the 
coast of Attica. The Athenians approached Persia for help. but, 
\Then they were ordered to accept Hippias as tyrant, broke off ne- 
gotiations. Meanwhile Sparta was dealing with the problems 
raised by the fiasco of the recent invasion of Attica. A law was 
enacted whereby the two Spartan kings were forbidden to serve 
together, except in Laconia. Sex t ,  anxious to deprive Persia of a 
gambit for entering Greece, the Spartans brought Hippias over 
from Asia and promised to restore him as tyrant. They then asked 
their allies to send delegates to a conference at Sparta and ex- 
plained their plan; but the Corinthian delegate protested, the 
others followed suit and Sparta acquiesced in the decision. 

This conference not only saved .Athens but also crystallized the 
organization of the Peloponnesian league. Thereafter, whenever 
a defensive alliance ~vi th Sparta was invoked. Sparta convened the 
delegates of the allies and explained the position. The delegates 
then voted: each state having one vote, whether the body of allies 
was to go to war; the decision of the majority, being binding on 
the minority, was reported to Sparta, which voted separately in 
the state's own assembly. Ii the two equal bodies-the congress 
of allies and the Spartan state-concurred, a common policy was 
adopted; otherwise no action was taken by the Peloponnesian 
league as a whole. 'This was a realistic procedure. which recog- 
nized that the agreement of Sparta was indispensable to the league. 

The  I o n i a n  Revolt.-The Greek states of the mainland thus 
were iar from united in 500 B.C. \Then Persia accepted an invita- 
tion to intervene at Naxos. A member of the Persian royal house 
and a Greek called iiristagoras. who had been appointed tyrant of 
1Iiletus by Persia, tried to take Naxos by surprise in 499 and 
failed. Afraid of Persian resentment at this failure, Aristagoras 
made plans to raise the Ionian states in revolt. He resigned his 
tyranny at  Miletus and persuaded the other states to depose their 
pro-Persian tyrants. Then he applied to Sparta for help. Sparta 
was aIready cotnmitted to enmity with Persia, but saw that the 
Spartan army, which counted ro,ooo men at  full strength, could 
do little or nothing to hold the narrow coastal fringe of Asia Minor 
against the vast resources of Persia. Sparta therefore refused. 
Aristagoras, however. went on to Athens, and the Athenian as- 
sembly gave him a squadron of 20 ships. thus earning the gratitude 
of the Ionians and the hostility of Persia. The only other help 
byas five ships sent hy Eretria. 

The Ionian states that had deposed their tyrants decided in 
49s to tight ior their independence against Persia. I t  was a re- 
markably courageous decision; for the resources of Persia were 
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vast and individually the Ionian states were puny by comparison. 
At first they held the initiative; for the Persians had to muster 
the fleets of their subjects in Cyprus, Phoenicia and Egypt. But 
the Ionians started by marching inland. n-here they burned Sardis 
but failed to capture the citadel. The Greek cities of the Bosporus 
and of the Hellespont rose in sympathy, thereby cutting off the 
Persian forces in Europe and opening the way for supplies from 
the northern coast of the Black sea. Afost of the Carians. !I-ho 
were good soldiers. joined the revolt. Finally the Greek states in 
Cyprus attacked the Phoenicians in the island. Instead of co- 
ordinating their allies and sailing to Cyprus. the Ionians allo~ved 
Persia to take the initiative in 497. At this stage the Athenians 
sailed home. TKO Persian army groups operated in Asia Minor, 
and a third was transported by the Phoenician fleet to Cyprus. 
where the Ioniaris brought them to battle on land and at sea. 
Although the Ionians were victorious at sea: the Persians kept the 
initiative by land and recovered the whole of Cyprus in 490 E.C. 
In Asia Minor one Persian army group reduced some Greek states 
in the area of the Hellespont. but the other group was finally an- 
nihilated by the Carians late in 496. During the ~vinter of 496- 
495 the Ionian states sent deputies to a conference at the Pani- 
omum to make an agreed plan. They decided to raise no army but 
manned 353 ships. each contingent serving under its own captain. 
When the captains entrusted the command of the fleet to one of 
their number, the seamen mutinied. Ivfeanwhile Persia raised a 
larger fleet. which moved up the coast with an army in support 
and offered a free pardon. if the Ionians would capitulate; but the 
offer was refused. In midsummer of 495 a naval battle xvas fought 
at Lade. in which some Ionian squadrons fought well but others 
fled without engaging. The Persian fleet was decisively victorious, 
and by the summer of 493 the last of the rebels was reduced. (The 
chronology is disputed; for this account see Historia, iv. p. 385 
1 1 9 j j I )  

The Ionian revolt was not in vain. I t  shoi~ed the Greeks of the 
homeland that resistance to Persia mas not hopeless and that co- 
ordinated policy, unified command and sea poner nere of the first 
importance. The Persians too learned a lesson. f hen the) had 
meted out punishments. they permitted democratic government in 
the Ionian states, ordered them to keep the peace nith one another 
and demanded tribute in accordance ni th a just assessment. This 
polltlc settlement mas successful. The Ionians stayed quiet while 
the Persians re-established their authority in Europe as far as 
Lfacedonia in 492 and raised forces in 491 to punish Xthens and 
Eretria 

The policy of Athens had fluctuated during the revolt. When 
it ended in fa~lure. the Athenians began to fortify their naval 
base at the Peiraeus on the advice of Themistocles. who advocated 
resistance to Persia ; and they sought a iapproclz~ment with Sparta 
In  491. Persian agents visited the Greek states and demanded 
earth and water. the tokens of sublnission Several states med~zed 
ii e , joined the Medes and Persians). One of them. Ae,' ulna nas 
still at n a r  with Athens. At the request of Xthens. Sparta com- 
pelled Aegina to re\ oke this submiss~on to Persia in 491, but .Aegina 
attacked Athens in the follo\ving year and was only held in check 
by Athens with the aid of Corinth. (The chronolog~ is disputed: 
for this account see Hzstorca, iv. p. 385 [ ~ g j s ] . )  Severtheless, 
Athens could now count on the help of Sparta 

T h e  Persian Wars in Greece.-A strong Persian expeditionary 
force sa~led across the Aegean in 490 B c All the islands in its 
path submitted except Euboea m here Carlstus and Eretria resisted 
but were quickly reduced. The Persian commanders, taking the 
advice of H~pplas, landed unopposed at Sfarathon; supplies nere 
ferried over from Euboea, and the plain mas suitable for their 
cavalry, which mas far superior to any Greek cavalry When the 
Athenians learned of the landing, they sent a runner Phil~ppides 
(or Pheldippides), to inform Sparta (he reached Sparta. 140 mi. 
away, on the next day)  and met in assembly to discuss strategy. 
On the proposal of Lliltiades. nho  nas general of a tribal contin- 
gent. they sent their heavy ~nfantry to Marathon There the 
Athenian commander. Calllmachus. p~tched hls camp on the foot- 
hills where the Perqian cavalry could not deliver an attack. and 
watched the Persian infantry drawn up along the shore. For a 

few days neither side moved. The Athenians numbered about 
~ o , o o o  men and were reinforced by 1,000 Plataeans. The Spartans 
promised to send an army when they had completed the festival of 
Apollo, but that ~vould not be for a week or more. 

Jiamthon.-Aliltiades had had considerable experience of 
Persian warfare. As ruler of the Thracian Chersonese. he had seen 
the army of Darius in 513 and follo~ved the events of the Ionian 
revolt from close quarters. He therefore appreciated the fighting 
qualities of both sides at  Marathon. The Greek heavy infantry- 
man. the hoplite. \\-ore defensive armour of bronze (helmet. breast- 
plate and greaves). whereas the Persian infantryman more a 
bonnet. a padded or scale-clad tunic and close-fitting trousers. 
The Greek weapons were a bronze shield, a six-foot spear and a 
sword, whereas the Persian had a wicker shield, a shorter spear 
and a sword. Miltiades knew that despite inferior numbers the 
Greek infantry would have a chance of defeating the Persian in- 
fantry at close quarters. Infantry tactics were similar on both 
sides; for t.he men fought in a solid line, several ranks deep. The 
Greeks, however: were more experienced : hoplite warfare had been 
practised since joo B.c.. and the Athenians and Plataeans were 
seasoned soldiers. The Persians were a picked but composite force 
with far  less tradition of infantry fighting. Miltiades, therefore, 
advised his fello~v generals to attack as soon as opportunity offered. 
The votes of the ten generals were equally divided. and the casting 
vote lay m-ith Callimachus, a civil magistrate (archon polemarch). 
He sided with Miltiades. Even so, each general had one day of 
operational command in turn. Those who had sided with lliltiades 
ga1.e him their days, and it so happened that Miltiades commanded 
on the day of the attack. The circumstances which made the at- 
tack possible are not explained by Herodotus, the historian of the 
Persian Wars. and the folloxving account is a reconstruction which 
is controversial. 

Jl'hile the armies waited. Miltiades advanced his position into 
the plain by felling trees and making stockades at  night. until he 
{<-as only a little more than a mile from the Persian infantry lines. 
The large force of Persian cavalry, perhaps 5,000 strong, maneu- 
vered in the plain by day but needed water and pasture at  night; 
these were best found at  that time of year (September) in the 
springs and marshes at  the far end of the l larathon plain. One 
night near dawn some Ionians serving with the Persians came to 
the stockades and said, "The cavalry are away." Miltiades drew 
up his men, strengthening the wings and thinning out the centre of 
the line, hurried across the plain in the dawn and charged the Per- 
sians at  the double. Bitter fighting ensued. The Athenian centre 
was pushed back. but the weight and superior armour of the wings 
prevailed and both wings then turned inward and attacked the 
Persian centre from both sides. Once the melee of the infantry 
battle had started, the Persian cavalry could not intervene effec- 
tively. and the Greeks drove the enemy down to the sea, where 
their fleet took them off. 

As the Persian fleet stood out toward Euboea, the Athenians on 
the battlefield salv flashes from a shield inland. The flashes were 
evidently a signal; for the fleet changed course and headed for 
Athens. Suspecting that the supporters of Hippias intended to 
surrender the city, the Athenians managed by a forced march 
to reach Xthens just before the fleet entered the bay of Phalerum. 
X landing was now impossible. The Persian fleet sailed for Asia. 
Sex t  day the Spartan vanguard arrived and marched to Marathon 
to study the arms and tactics of the Persians. The Athenian dead, 
192 in number. were buried where most of them had fallen. The 
burial mound still marks the spot. The Persians had lost 6,400 
men and much of their prestige. 

Prcparatio?zs foi. TC'ar, 490-480.-Darius 17-as now determined 
to invade Greece in force. But a revolt by Egypt: Darius' death 
in 486 B.C. and the reduction of Egypt by Serxes, his successor, 
delayed the offensive until 480. Although the Greek states had 
ample warning, most of them made no preparations until the last 
moment. Athens showed more foresight. Rliltiades led a fleet of 
;o ships into the Aegean to secure the Cyclades against Persia. H e  
was n-ounded in an unsuccessful attack on Paros and was later con- 
demned on a charge of misconduct. H e  died of his wound soon 
afterward. The offensive  as then abandoned, but the Athenians 
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made political preparations for the future. The aristocratic lead- 
ers. who were related to Hippias, and perhaps also other leaders 
favoured appeasement or collusion. Even the advocates of re- 
sistance differed in their strategy, because some trusted in their 
victorious army and others in their comparatively inexperienced 
and small navy. The decision lay with the assembly from meeting 
to meeting, but there was a grave danger that the mood and, there- 
fore, the policy of the assembly might fluctuate if it were to be ex- 
posed to the oratory of rival leaders. I t  was essential to make 
a lasting choice in good time. The means were found in ostracism 
-a procedure which may have been devised by Cleisthenes but 
was used now for the first time. If the assembly decided without 
debate to hold an ostracism, each citizen scratched the name of 
the man he wished to expel on a piece of pottery (ostrakon) and 
returned it  a t  a later meeting. If the pieces of pottery exceeded 
6,000, the man whose name headed the poll was banished for ten 
years but retained his property and citizenship. Between 488 and 
482 ostracism was used frequently (thousands of ostraka have 
been found in the excavation of the Agora in Athens). Victims 
were Peisistratid and Alcmaeonid leaders and finally Xanthippus, 
son-in-law of Cleisthenes, and Aristeides. a colleague of Miltiades 
a t  Xarathon. By this effective method the assembly selected 
Themistocles, the advocate of a naval strategy, as its leader for 
the war against Persia and authorized him in 483-482 to devote 
an unexpected yield from the state-owned silver mines to the 
building of warships. In 480 the victims of ostracism were re- 
called. The fleet then stood at  zoo vessels and Themistocles mas 
in charge. 

Another problem at Athens was the machinery of command in 
the field. The preliminaries at  Marathon had made this obvious. 
I n  487 the assembly deprived the civil magistrate of his military 
functions and changed the procedure for appointing the nine chief 
magistrates. The demes now elected joo candidates, of whom nine 
%-ere selected by lot, scrutinized by the council and appointed. 
The ten generals were the only officials still appointed by direct 
election. They became the most important figures in Athens at a 
time when a war for survival was imminent. (See STRATEGUS.) 

Effective resistance depended less on Athens than on Sparta. 
1Vhereas Athens was hemmed in by enemies (Thebes and .4egina), 
Sparta led a po~verful military coalition and had shown prowess 
by inflicting a severe defeat on Argos c .  49j B.C. When Xerxes 
sent envoys to ask all Greek states except Athens and Sparta for 
earth and water, Sparta held a Greek congress late in 481, at 
which delegates of about 30 states agreed to enter into alliance 
against Persia and to terminate all wars with one another. Argos: 
Crete and Syracuse were invited to join the alliance. Their re- 
fusal was reported when the delegates met in the spring of 480 
at  the Isthmus of Corinth. The problem of co-ordinating 30 
states was solved by the statesmanship of the Spartans and their 
allies. who formed the bulk of the coalition. Each state. Sparta 
included. cast a single vote at  a congress of delegates and agreed to 
obey a majority decision. The congress entrusted the command 
by land and sea to Sparta, decided the general lines of allied 
strategy, raised and allocated men and money, conducted diplo- 
matic negotiations and threatened medizing states and persons. 
The member states of the congress entitled themselves "the 
Greeks" (Hellenes). Thus for purposes of defense a Greek 
league came into existence and evolved an efficient machinery of 
allied co-operation. 

Artemisium alzd Thermopylae.--In the spring of 480 B.c., Xerxes 
entered Europe with a vast army, supported by a large fleet. His 
chief problems were supply and transport. H e  had laid some 
dumps in advance but depended mainly on the fleet; which was 
therefore tied to the army. The means of transport in a country 
without roads were pack horse and oxcart. Indeed the army ad- 
vanced at  so sluggish a rate that Xerxes brought the Greeks to 
battle on land only once in 480, and that was on ground chosen by 
them. The congress of the Greek league wanted to inflict a de- 
feat on the Persian fleet, which would halt Xerxes' advance. They 
therefore posted the Greek fleet at Artemisium in northern Euboea 
and a holding force of 6,000 or 7.000 hoplites a t  the pass of 
Thermopylae on the mainland farther down the Euboic channel. 

The fleets fought indecisively on three successive days. The 
Greeks had sufficient success to encourage them in view.of their 
inferior numbers, but their base on the island became unsafe when 
the Persian army turned the position at Thermopylae. There the 
hoplites proved far superior in hand-to-hand combat, and the 
Spartan king Leonidas and his 300 Spartiates showed the spirit of 
free men by fighting to the death. 

Salamis.-The congress of the Greek league chose the island 
of Salamis, off the Bay of Eleusis, as its next naval base and forti- 
fied the neck of the Isthmus of Corinth. Central Greece was 
left defenseless. Thebes joined the Persian forces, as Thessaly 
had already done, but the Athenians took to their ships on the 
advice of Themistocles, abandoned Athens to fire and pillage and 
let the council of the Areopagus represent the state during the 
emergency, while the people were dispersed as refugees. The 
political decision of the Greek congress was unpopular from the 
outset with some of the captains who had to put it into effect. 
The Greek fleet of 380 warships was faced by a Persian fleet which 
had replaced its heavy losses in storms off Thessaly and Euboea 
and now mustered about 1.400 ships (for the numbers of ships in- 
volved. as well as for other controversial matters connected with 
the battle of Salamis, see the full discussion in the Jozirnal of Hel- 
lenic Studies, lxxvi, p. 32 ff. [1g56]). When the Persian fleet 
conducted a reconnaissance off the eastern exit of the Straits of 
Salamis, the division of opinion flared up on the council of captains 
over which the Spartan commander, Eurybiades, presided. Many 
captains wished to withdraw their nationaI contingents and de- 
fend their homes in the Peloponnese, for they were afraid of 
being bottled up and annihilated in the Straits of Salamis and 
the Bay of Eleusis. The decision lay with Eurybiades, but 
Themistocles did not wish the future of the Greek navy to hang 
on the Spartan's judgment. He sent a message that evening to 
Xerxes, saying the Greeks were divided and about to disperse and 
that he, Themistocles, was friendly to the Persian cause. The 
advisers of Xerxes, remembering the Greek dissensions at  the 
battle of Lade, thought the message credible. and Xerxes acted 
upon it. He sent zoo ships that night to close the western exit 
from the Bay of Eleusis, off Megara, landed picked troops secretly 
on an island at the eastern end of the straits and kept the main 
fleet under oar all night, patrolling the open water outside the 
eastern exit. Rfeanwhile the Greek captains wrangled into the 
small hours, until Aristeides brought a report that the western 
exit was being closed by the enemy. Withdrawal )\,as now in~possi- 
ble. The Greek command made its plans, aided by the captain 
of a ship from Tenos who deserted and gave details of the Persian 
dispositions. 

The Greeks were experienced in naval warfare. Their ships 
were vessels of a uniform type, the trireme, driven in battle by 
170 oars and designed for ramming. They were more stoutly built 
and therefore lower and slower than the Phoenician galleys. which 
were designed for boarding tactics and carried more marines. 
The first problem for the Greek command mas to offset their 
smaller numbers by drawing the Persian fleet into the straits. As 
dawn broke, the Greeks embarked at their bases halfway up the 
straits and r o ~ ~ e d  off northward out of sight. The Persian fleet, 
seeing them disappear, thought they were in flight and rowed into 
the straits. Then the Greeks returned in battle order to the 
narrowest part of the waters, maneuvered under oar to create 
favourable circumstances for ramming and went into the attack at 
the crucial n ~ o n ~ e n t .  The Phoenician squadron. in the van, suffered 
heavy losses, and the leading files were driven back onto those 
which were still advancing. Then the Greek ships, encircling the 
scene of confusion, rammed repeatedly with a sure aim, until the 
Persian ships capsized and the sea was covered with wreckage and 
corpses (..\eschylus. Pessae, lines 41 i-42~). As a west mind rose, 
the Persians hoisted sail and fled to Phalerum. having lost the pick 
of their fleet. Yext day Xerxes, who had watched the battle from 
the mainland, did not renew the engagement; for although his 
fleet was still far superior in number, he saw no hope of prising the 
Greek fleet out of its strong position. 

Plataea and Mycale.-The Greek victory at  Salamis halted the 
Persian adtrance in September, the end of the campaigning season. 
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Xerxes himself returned to Asia with his fleet and part of his huge 
army, but his general Mardonius wintered in central Greece with a 
formidable army. Despite Athenian, Plataean and Megarian pres- 
sure, the Greek congress at  first kept its army at the Isthmus 
of Corinth and its fleet at Aegina to conduct a co-ordinated de- 
fense; if necessary; but it passed to the offensive on both land and 
sea in late summer, 479 B.C. llardonius, having tried in vain to  
detach the Athenians from the Greek cause by diplomacy and 
then by ravaging Attica, withdrew his army of perhaps 15o.ooo 
men as the Grecks advanced. He chose his ground in the Boeotian 
plain below Plataea. There the Persian cavalry dominated the 
plain and the Greeks stayed on the foothills.  here they soon ran 
short of supplies and water; for nearly 40.000 hoplites and jo.ooo 
light-armed troops were dependent on pack horses traversing Mt. 
Cithaeron. One night in August the Spartan regent Pausanias 
ordered a general v,.ithdraxal, which n-as disrupted by the obstinacy 
of a Spartan oificer who stayed at  his post. D a m  found the Greek 
units scattered. Mardonius advanced at once, concentrating his 
best infantry against ~o .ooo  hoplites of Sparta and 1.500 hoplites 
of Tegea. \rho were isolated from the main Greek army. 

Pausanias kept his troops in hand, until he judged the moment 
ripe. Then he led his Spartans and Tegeans downhill at the charge. 
They overwhelmed the Persians with their superior weight, longer 
weapons and disciplined array, killed hlardonius and pursued the 
fugitives to their stockaded camp so closely that the cavalry could 
not intervene. The Greek centre was driven back from the plain; 
but the Athenians. 8.000 strong under Aristeides, defeated the 
Thebans, joined Pausanias and stormed the camp. By nightfall 
the bulk of the Persian army was destroyed. ?ilean\~,hile the Greek 
fleet. commanded by the Spartan king Leotychidas. drove the 
Persian fleet to the Asian mainland at  Mpcale. Leotychidas landed 
his sailors and marines farther up the coast. destroyed the Persian 
fleet and inflicted very heavy casualties on a supporting army. The 
Ionians and Aeolians at  once rose in revolt. The Persian invasion 
thus met with final disaster. 

The  Greek Offensive.-As Persia had vast resources. Xerxes 
was likely to attack again. The best method of hindering him was 
to punish the medizing states, to cut the communications between 
Europe and Asia and to keep the Phoenician fleet out of the 
Xegean. Late in 478 B.C. this was almost achieved; for Thebes 
had been punished and Thessaly invaded, and the navy under 
Pausanias had captured most of Cyprus and occupied Byzantium. 
But the revolt of the Ionians and Aeolians raised a difficult prob- 
lem. Sparta and the other Peloponnesians still thought (as in 
498) that Ionia could not be defended and therefore advised the 
Ionians and Aeolians to leave Asia. Athens. however. appreciating 
the nature of sea poxer? believed that Ionia could be protected and 
could help to protect the Aegean from the Phoenician fleet. The 
divergence of opinion between Sparta and Xthens was also based 
on self-interest. Having lost a considerable proportion of their 
best troops at  Thermopylae and Plataea, the Spartans wished to 
husband their manpower for the suppression of the helots and the 
strengthening of the Peloponnesian league. The chief asset of 
Athens vias the fleet; for Attica was ruined, and the walls, of 
Xthens were being rebuilt against the wishes of Sparta. If Athens 
could win the leadership of the Ionians of the islands and of Asia 
Minor: a mass of power comparable to that of the Spartan alliance 
would be created. Xthens then played a skillful hand. In 479. 
after the victory at  hlycale. the Athenian squadron under Xanthip- 
pus joined the Ionians in capturing Sestos in the Hellespont. In 
478. when t.he Spartan Pausanias became unpopular and mas re- 
called. the Ionians offered the command of the Greek navy to the 
Athenian captain. Aristeides. Athens accepted and Sparta ac- 
quiesced. They had combined to defeat Persia in the past and 
were both under oath to maintain the principles of the Greek 
league. 

:'he Cali fcdei.acy of De1os.-An offensive and defensive alliance 
was contracted by Athens with each of a number of Ionian states 
separately in the winter of 478-477: these Ionian states did not 
necessarily make alliances with one another. Xthens (with a 
fleet of 2 0 0  triremes) ITas thus the centre and leader of the coali- 
tion, but undertook to respect the autonomy of the other members. 

The allies met regularly at  Delos in a synod, where each state had 
one vote and a majority vote was binding; the Athenian state 
took its own decisions separately. If the synod and Athens 
agreed, a joint policy was formed by the coalition. which was 
known in Greek as "Athens and the allies" and goes now under 
the loose title of the Confederacy of Delos. I t  resembled the 
Peloponnesian league closely? except that the alliance was of- 
fensive. The allies accorded to Athens the command a t  sea, a 
half-share of any booty and important executive powers: e.g., 
Athens decided which states should contribute money and which 
states ships and assessed the amount in each case. Athenian of- 
ficials kept the accounts of the allied fund, which was placed in 
the temple of Apollo and Artemis at  Delos. and Athenian com- 
manders had disciplinary powers over the troops which each state 
had to supply in addition to money or ships. The coalition lvon a 
series of successes against the Persians in Europe and Asia, which 
culminated in an attack on a Persian army and a navy of g jo ships 
mustering at  the Eurymedon river in Pamphylia c.  466 B.C. Under 
the command of Cimon. the Athenian fleet of zoo ships, carrying 
about ;.ooo hoplites. and the allied squadrons, amounting to IOO 

'ships and carrying parties of marines and archers, sank 2 0 0  enemy 
vessels. forced a landing and defeated the Persian army. The 
policy of Athens was triumphantly vindicated. 

C i i n o n  and  Sparta.-During these years Athens had to watch its 
relations with Sparta. Themistocles, who had deceived Sparta 
while the x~alls of Athens were being rebuilt, and Aristeides and 
Xanthippus, who brought the Confederacy of Delos into being, 
were in favour of democracy and hostile to Sparta. but the people 
put their trust in Cimon, a friend of Sparta. and in the council of 
the Areopagus, which had proved its excellence during the year of 
emergency. Themistocles was ostracized and then banished; he 
died in the pay of Persia. The Areopagus maintained friendly re- 
lations with Sparta. Athens was also careful to have the allies' 
agreement on matters of external policy and was probably sup- 
ported by a majority vote of the Delian synod in forcing Carystus 
to join the coalition and in compelling Naxos, 11-hich had seceded, 
to rejoin on less favourable terms. But Cimon"s victory of the 
Eurymedon created a new situation, because the allies were now 
safe from Persian attack and the last Persians in Europe yere 
about to be expelled. In 4 6 j  B.C. Athens demanded from Thasos 
a share in certain possessions on the Thracian coast. As this 
demand infringed their autonomy. the Thasians seceded from 
the Confederacy of Delos. Xthens attacked Thasos. which was 
reduced by 462 B.C. and forced to rejoin the confederacy as a de- 
pendent state: the Thasians were compelled to surrender their 
fleet, dismantle their ~ ~ a l l s ,  give up their mainland possessions and, 
thenceforward. contribute money to the allied fund. 

The policy of Athens alarmed the Spartans, who secretly prom- 
ised help to Thasos. But a terrible earthquake in 464 killed many 
Spartiates, and the helots rose in revolt. Sparta obtained help 
from its allies, including Athens. but in 462-461. while the Athenian 
army was in Messenia, the democratic leaders. Ephialtes and 
Pericles, carried a reform at  Athens which ended the ascendancy 
of the Areopagus and installed a democratic constitution. Sparta 
dismissed the Athenian army with ill-concealed mistrust. In 461 
the Athenian assembly ostracized Cimon and entered into alliance 
n-ith Argos and Thessaly? the medizing states, which were the ene- 
mies of Sparta on the mainland. The period of co-operation be- 
t~veen Sparta and .Athens, which had led Greece to success against 
Persia. \\-as non at an end. 

Greek  Civ i l i za t ion  d u r i n g  t h e  Pers ian  Wars.-Greek be- 
liefs, as expressed by Honler and Hesiod, had much in common 
with the Bronze Age. The physical universe. for instance. was held 
to be a sphere, the upper half airy and light and the lover dank 
and dark. ni th  the carth a flat disk floating midway betmeen the 
two halves on the waters of the "under~rorld" and rimmed all 
around by the great river of Ocean. Matter \\-as original. a t  first 
chaotic and confused but then of its own volition orderly and ar- 
ranged The gods mere secondary in time, resident some in the 
heavens, some in the underworld, but unable to change the condi- 
tions of material existence. Men. created by the gods. were subject 
not only to the material world but also to the caprice of gods who 
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were a t  odds among themselves. These beliefs formed the back- 
ground of the Babylonian epics (especially the Epic of Gilgarneslz) 
and of early Egyptian religion, but they led to a state of fatalistic 
despair and superstitious terror, in which men became subservient 
to  the magical incantations of an authoritative priesthood. The 
Greeks, however, retained a faith in man's free will, moral purpose 
and independent judgment: the legendary hero Achilles chooses 
to. fight because he has his own standards of conduct and accepts 
the prospect of an early death. Likewise, they attributed the same 
qualities to the superhuman beings of their mythology: Prometheus 
chooses to give fire to man and accepts eternal suffering. But the 
consequences of such acts of free will do not lie solely within 
man's or god's control: they are subject to the immutable laas of 
physical life-heredity, disease, death and so forth. When Orestes 
murders his mother to avenge her assassination of his father, no 
man or god can prevent the onset of insanity. 

Faith in free will, in moral purpose and in independent judg- 
ment had important political consecluences. The Greeks despised 
the oriental subjects of the Persian monarchy. They defended the 
free city-state to the death. Solon told the Athenians that they 
were individually responsible for the internal relations of their 
society and that iithena, the goddess of their state, would be their 
guardian in the external fortunes of international and material life. 
Therefore he laid down a plan for social justice which the 
Athenians might implement of their own free  ill but which he 
m-ould not enforce by seizing power. The colonizing movement 
and the Trrtrs against Persia and Carthage (see SICILY) made the 
Greek states more conscious of their common heritage and 
strengthened their belief in the benignity and power of their gods, 
over whom Zeus presided. Religious faith was strong; Olympia, 
Delphi and Delos became international centres which influenced 
the far-flung ~vorld of small city-states. Pindar expressed the 
orthodox piety, moral principles and personal ideals of the Greek 
world at  the time of the struggle with Persia and Carthage. 
Aeschylus, who fought in the Persian JVars, saw Zeus as the gov- 
ernor of the nations who regulated the consequences of man's free 
will in accordance with his divine justice. He wrestled with the 
problem of God's relations with the physical laws of matter-~vith 
death, disaster and insanity. In  his last trilogy, the Orrsteia (458 
B.c.), he brought the gods of light and the gods of darkness into 
harmonious agreement to use the immutable laws of physical life 
for the advancement and well-being of the human race. 

The remarkable achievements of the city-state were due to a 
solidarity of feeling among the citizens, which sprang from the 
qualities that we associate with family life. Religion played a 
very important part in it. The gods of the state presided over 
the festivals of tribe. brotherhood and clan and required the full 
loyalty of all their members. The citizens expressed their grati- 
tude in temples and in statues of the gods, and the plays of 
Aeschylus were enacted at  a religious festival in honour of Diony- 
sus. The common sense of obligation which united so many states 
in resistance to Persia Ivas strengthened by the religious sanctions 
of the Panhellenic oath taken at  the Isthmus of Corinth and 
Plataea. Yet this solidarity was beginning to split by 461 B.C. 
Sparta and Athens were on the verge of a war which might divide 
the Greek world. There were outbreaks of party strife xithin 
individual states, where the conflict of rich and poor weakened 
the traditional loyalties of tribe and clan. A new philosophy of 
life was growing up in the more sophisticated society of Ionia, 
where the individual man advanced the claims of individualism and 
denied the divine right of moral and religious restraints in society. 
The very independence of the Greek spirit was in danger of losing 
its sense of purpose and undermining its own achievements. 

(See  also GRAECO-PERSIAK WARS.) 

The First Peloponnesian War, 460-445.-In Athens. after 
the political power of the Areopagus was overthrown, the council 
of 500 and the assembly controlled all legislation and enacted all 
decrees of state without let or hindrance. The constitution became 
a full democracy, a direct government by the majority of the peo- 
ple (demokratia). The council prepared the agenda for the as- 

sembly, directed the magistrates and heard charges of treason. 
The people's courts gave a final decision, except in such matters 
of religious observance as were left to the Areopagus. The assem- 
bly had an unrestricted competence, except that any proposal which 
conflicted with the established laws could be impugned by any 
citizen and held up until a people's court gave a ruling. The limits 
set on candidature for office by Solon and Cleisthenes were swept 
away in 457 B.c., so that the poorest citizen became eligible for 
all magistracies, except those which carried religious or financial 
responsibilities. The ordinary man was directly involved in all 
aspects of political life to an extent unthinkable in a modern 
European state, and the majority had a deep devotion and endur- 
ing loyalty to the tenets of the revolution. 

Democracy a t  Athens mas confident and aggressive from the 
outset. The people engaged in war on two fronts in 460 B.c., en- 
deavouring to break up the Peloponnesian league and to detach 
Egypt from the Persian empire. As Sparta \\-as weakened by the 
helots' revolt and the Egyptians fought well against Persia, 
Athenian energy and courage achieved remarkable success in the 
first years of the so-called First Peloponnesian lflar. The navies 
of Athens and the confederates defeated the Peloponnesian navies, 
captured Aegina and controlled the Gulf of Corinth from bases set 
up at Naupactus and Pegae. At the same time they protected the 
long lines of communication to Egypt and maintained an expe- 
ditionary force, which held the Persian garrison of Egypt under 
siege. Even when the Spartans operated in Boeotia, the Athenians 
and their allies, who included Thessaly, Argos and Megara on the 
mainland, raised an army of 14,000 hoplites and held the enemy 
to an indecisive battle a t  Tanagra, with heavy losses on both sides, 
in 457. In the same year Athenian forces overran Boeotia and 
took civilian hostages from Phocis and Opuntian Locris. Athens 
established, or favoured the establishment of! democratic govern- 
ments in these mainland states, in the hope that they mould remain 
loyal. The city of Athens itself was made almost impregnable- 
so long as Athenian sea power lasted-by long walls of thick 
masonry linking it to the Peiraeus. 

The Rise of Peric1es.-The tide of Athenian success turned when 
Persia invaded Egypt with huge forces and made a separate peace 
with the majority of the Egyptians. Confident in their sea power, 
Athens and the allies continued to operate on the Nile, until the 
Persians diverted its waters, captured the fleet and annihilated a 
relieving squadron in 454. The sea power of the Delian con- 
federacy was suddenly crippled. The confederate states. already 
disgruntled by Athens' self-seeking policy: resented their losses in 
Egypt, and many of them in the southeastern Aegean rebelled from 
the confederacy. At this time the leading statesmen in Xthens 
lvere Pericles, author of the democratic reform and enemy of 
Sparta, and Cimon, victor of the battle of the Eurymedon and 
friend of Sparta, who had been recalled from ostracism. Their 
policies were diametrically opposed except in regard to Persia. 
The people wisely used Cimon to negotiate a truce with Sparta for 
five years (4j1-146) and appointed him to command a fleet of zoo 
ships. which won several decisive victories over the Persians in the 
eastern Mediterranean in 4jo and 449. Cimon, h o ~ ~ e v e r ,  died 
during the campaign. For other purposes the people put their 
trust in Pericles. His policy was to complete a process which 
had already begun, the conversion of the confederacy into an em- 
pire and the application of democratic principles at  Athens. 

In the winter of 454-453 B.C. the fund of the confederacy was 
transferred from Delos to Athens. The vast sum of 8,000 talents, 
accumulated mainly from booty, passed technically into the keep- 
ing of Athens but effectively into the possession of the Athenians, 
who appointed Pericles to supervise the monies. Then, u-hile the 
Persian fleet was being held in Cyprus and Cilicia, the rebels in 
the Aegean were quickly reduced; for. having been ordered in 
the past to contribute money, instead of ships, they had no fleet. 
They were given harsh treatment. Xthens installed a garrison, set 
up a "democratic" council appointed in the first instance by 
Athenian commissioners (episkopoi) and exacted an oath of loyalty 
from each councilor and sometimes from each citizen, which en- 
sured that anyone violating his oath could be summarily executed. 
Athenian cleruchies were also planted to picket the confederacy. 
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(A cleruchy was a settlement in which each settler had an allocation 
or kleros of land and retained his Athenian citizenship.) Before 
478 B.C. cleruchies had already been established on Lemnos, Im- 
bros. the Thracian Chersonese, at Sigeum and Salamis; and soon 
afterward Scyros had been conquered and a cleruchy placed there. 
Now, between 4 jo  and 446, the Athenians made their imperial 
purpose clear. They confiscated the best land of some of the 
"confederates" ( e . g . ,  Andros and Naxos) and gave it to cleruchs, 
who acted as a deterrent against revolt and provided bases for 
naval operations. In addition Athens made the use of Athenian 
currency, weights and measures obligatory for all confederates. 

On seizing the fund of the confederacy Athens became rich 
overnight and so could afford a more extravagant democracy. 
Pericles instituted state pay for those who rendered political 
and other services. Jurors, councilors, officials and troops-20,- 
ooo men in all, according to Aristotle-mere soon in receipt of 
modest payments. Pericles asserted that the poorest citizen 
should thus be enabled to serve the democracy. His rivals ac- 
cused him of political jobbery; for they believed he mas buying 
votes with stolen money. In 4 j1  B.c., on the proposal of Pericles, 
Athenian citizenship was resrricted to those who were of Athenian 
parentage on both sides. Thus Athens became racially exclusive, 
a t  the expense mainly of the confederates. By closing the citizen- 
ship during the very process of empire building the Athenians 
showed themselves less wise than the Romans were later to prove. 

LVhile the truce held with Sparta, Athens made peace with Persia, 
probably in 448 B.C. The treaty, knom-n as the peace of Callias, 
marked the successful conclusion of the Greek war against Persia. 
Under its terms the freedom of the Greeks in Asia was recognized, 
and the contracting parties-the Athenians and their allies and 
"the Great King

3

'-agreed not to intervene in one another's ter- 
ritory and waters. Athens tried to represent this treaty as a Pan- 
hellenic triumph and invited all states which had been in the ambit 
of the Persian invasion to attend a conference at Athens: to restore 
the temples burned by Persia and to plan a general peace through- 
out the Greek world. Yet the offer of peace talks came strangely 
from the aggressors in the First Peloponnesian War: \vho were 
busily converting the Confederacy of Delos into an empire for 
themselves. IVhen the Spartans and their allies made no response, 
the other invitations were canceled. 

Pericles had at  least extricated his country from war on two 
fronts. After 448 B.C. the Athenians could concentrate their 
efforts against Sparta. On the surface they were strong. They 
had complete control of ,%egean resources, as \Tell as great wealth 
and an unrivaled fleet; they had Megara, Boeotia and Locris in 
subjection. Phocis as an ally and Achaea. Naupactus and Troezen 
on their side; and they had alliances with Leontini in Sicily and 
with Rhegium in southern Italy. Only good~l-ill was lacking. Pup- 
pet go\rernments euphemistically called "democracies," Xthenian 
garrison troops and Athenian monopoly of policy deceived no one 
who had experienced them. Early in 446. when the truce was 
about to expire. refugees from Boeotia, Locris and Euboea de- 
feated Athenian troops in Boeotia and forced Athens to evacuate 
that country. Then the states in Euboea revolted. As soon as 
Pericles crossed to Euboea with an army. PIlegara revolted. The 
Peloponnesian league's army was already on the road to Attica. 
Pericles brought the Xthenian army back to Attica. while the 
Boeotians and the Peloponnesians combined their forces near 
Eleusis. Then, at the very moment when the superior strength 
of Sparta was about to be applied, the Spartan king in the field, 
Pleistoanax. withdrew his army and ~ ~ e n t  home. He was fined on a 
charge of having taken bribes from Pericles. hleanmhile Pericles 
reduced the whole of Euboea in a rapid campaign. In the winter 
of 446-44j a treaty of peace "for 30 years" was concluded be- 
tween Athens on the one side and the Spartans and their allies on 
the other. 

The terms of the Thirty Years' treaty recognized the Xthenian 
empire and the Peloponnesian league. Sparta left Aegina and 
Naupactus under Athenian control. and Athens abandoned .-\chaea, 
Troezen and Megara to the Peloponnesian league. The bene- 
ficiaries of the treaty were the two coalitions, and the prospects of 
its duration rested on the balance of poJyer between them. There- 

fore Argos, as a strong military power, was to be kept neutral; but 
any other state could join either group a t  any time and enjoy the 
terms of the Thirty Years' treaty. I t  was a statesmanlike attempt 
to  secure a lasting peace. There were provisions for the freedom 
of the seas and for arbitration in case of disputes. Peace and pros- 
perity reigned for I j  years thereafter throughout the eastern 
Mediterranean. Yet these were years of preparation for war; for  
the peace between Sparta and Athens rested not on goodwill but 
on a balance of power which TTas becoming more and more precari- 
ous. The Spartans indeed, having no capital for new enterprises, 
had little hope of expansion and were content to husband their 
military strength within the bastion of the Peloponnese and to 
maintain the freedom of the western seas across which corn and 
goods were imported. Athens, on the other hand. had the capital 
and the spirit to expand; and Sparta felt that Athens was only 
waiting for a suitable opportunity to return to the attack. 

Periclean Democracy and Imperialism, 445-431.-In the 
years of peace Athens decided future policy. The choice was be- 
tween Cimon's successor, Thucydides son of hlelesias, and Peri- 
cles. Thucydides stood for a qualified democracy, for co-operation 
with Sparta and for alliances with the Aegean Greeks; Pericles 
stood for a full democracy, for enmity with Spzrta and for im- 
perialism in the Aegean. Thucydides was ostracized in 443 B.C. 

Those who shared his views lay dormant until the revolution of 
41 I. 

The full democracy had such faith in Pericles that it  acknowl- 
edged him to be the first citizen in the state, elected him annually 
as senior general and made him responsible for the great reserve 
fund on the acropolis. He owed his position to financial honesty, 
intellectual vision and force of character, not to any cabal or party. 
Indeed the policies of the democracy knew 'no party organization. 
H e  made the city of Athens beautiful by building the Parthenon 
and the Propylaea on the acropolis from public funds. H e  brought 
prosperity to the citizens by increasing sea-borne trade. by annex- 
ing land for cleruchs and by granting pay for service at  home and 
in the empire. He claimed that the democracy was a model to all 
men. I t  gave to its citizens equality and freedom in speech, in 
law, in politics and in education; it provided full employment. good 
economic conditions and also humane treatment for resident aiiens 
and slaves; and it combined these blessings with a constitution un- 
der which the individual citizen n7as directly involved in forming 
policy and in managing all aspects of administration. The Peri- 
clean democracy engendered an ardent loyalty in which idealistic 
principles and material interests frequently coincided. 

Pericles consolidated the empire. Civilian hostages were de- 
ported from unruly subject states to Athens. Cleruchies were 
planted, for instance, at Chalcis and at  Histiaea in Euboea and 
colonies of Athenians and their subjects a t  Amphipolis in Thrace 
and on the coasts of the Black sea. Betveen 445 and 431 there 
was only one incident ~ ~ - h i c h  threatened the stability of the em- 
pire. Ordered to accept Athenian arbitration in a dispute with 
Miletus. the Samians stood on their rights as voluntary members 
of the "alliance"; for they still had their own fleet. Pericles then 
occupied Samos and administered the usual punishment: a '.democ- 
racy" supervised by a garriton and commissioners, the surrender 
of civilian hostages and a fine for disobedience The Samians re- 
volted, hoping for help from Persia and Sparta; but their hopes 
proved vain. and they capitulated after a lengthy siege in 439. 
Athens made them surrender their fleet. demolish their fortifica- 
tions, give hostages and pay the cost of the war (1.276 talents) 
in installments over a number of years. The only state which re- 
volted in sympathq . Byzantium, capitulated after the fall 01 Samos. 
The empire xi7as securely held. But, as Pericles said later, it was 
held under a tyrannical rule which Athens could not remit without 
danger (Thucydides ii, 63). 

Sparta and Persia were prepared to tolerate the Athenian empire 
so long as their onn  interests were not affected. But domination 
of the Aegean and the Black seas had not satisfied .lthenian am- 
bitions or apprehensions. Athens gained a strategic base in the 
west by helping Xcarnania to defeat Ambracia. a colony of Corinth, 
and then contracting a close alliance with Acarnania and Amphilo- 
chia (c. 437 B.c.). The appearance of an Athenian fleet in the 
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Ionian sea alarmed the Peloponnesians and especially Corinth. 
But Corinth mas not deterred on that account from quarreling 
with Corcyra, originally a Corinthian colony and no\\- a considera- 
ble naval power. Sparta tried in vain to persuade Corinth and 
Corcyra to accept arbitration. They ~ ~ e n t  to war in 4 3 5  The 
Corcyraean fleet of 1 2 0  triremes was victorious; but Corinth and 
some friendly states. many of which were members of the Pelopon- 
nesian league, mustered a fleet of 150 triremes in 433. At this 
stage Corcyra asked Athens for an alliance. The issue for the 
Athenians was clear: if they wished to preserve the general peace 
under the Thirty Years' treaty, they would refuse to help Corcyra; 
if they wanted to fish in troubled xvaters,, they would grant an alli- 
ance a t  the risk of endangering the general peace. The assembly 
hesitated. On the first day of debate the majority was against an 
alliance. but on the second day it voted an alliance on the advice 
of Pericles. Corcyra seemed a prize worth having: the accession 
of its fleet would alter the balance of naval power decisively, and 
the Corcyraeans controlled the coasting route from the  vest to 
the Peloponnese. The Athenians combined audacity with clever- 
ness. They granted Corcyra a defensive alliance, which was not 
a breach of the Thirty 17ears' treaty, and sent o~ i ly  ten ships. 
hoping perhaps that the prestige of Athens would halt Corinth 
and that the smallness of the force would not frighten the Pelopon- 
nesians as a whole. When the ten ships were already on the way 
to Corcyra, they sent 2 0  more; they may have learned that Corinth 
was about to attack and hoped that the 30 Xthenian ships ~ ~ o u l d  
by their superior seamanship give the Corcyraean fleet an ad- 
vantage. But the Athenian commanders were given orders to en- 
gage only if the Corinthians were about to force a landing on 
Corcyra. 

In  Sept. 433 B.C. the Corinthians and their allies defeated the 
Corcyraeans in the sputhern channel. but broke off the action 
when the ten Xthenian ships engaged to prevent a landing. The 
Corinthian fleet returned to the attack in the evening; but the 
fortuitous appearance of the other 2 0  Athenian ships from the 
south at  this crucial moment caused the Corinthian fleet to with- 
draw and sail homeward. Athens no\\, had bases on Corcyra, in 
Acarnania and at  Saupactus and the assistance of the battered 
Corcyraean navy and. in the winter of 433-432. began to put pres- 
sure on Corinth and on Megara as an ally of Corinth. Potidaea, 
an old Corinthian colony in Chalcidice, \{,as ordered to break off 
relations with Corinth and to dismantle its sea walls. Economic 
sanctions were imposed against Megara, li~hose commerce \yas ex- 
cluded from all ports of the .4thenian empire. Potidaea revolted. 
and the Corinthians and their Peloponnesian friends placed "vol- 
unteers" in the city before it was invested by Athens. Sparta, 
reluctant to engage in war against a naval power or to terminate the 
Thirty Years' treaty without legitimate grounds, was playing a 
waiting game; but Corinth. Megara and other states made a 
de'i~tczrche to Sparta, claiming that Athens' aggression had violated 
the treaty and invoking the defensive alliance on which the Pelo- 
ponnesian league was based. The Spartan assembly then held a 
debate. The decision mas taken by a large majority that Athens 
had violated the treaty. The Spartans reported this decision to 
the congress of allies which met and concurred. Thus the two 
organs of the Peloponnesian league decided to go to war unless 
Athens was prepared to retract. Abortive negotiations ensued. 
Then Sparta delivered an ultimatum: peace would continue only 
if Athens recognized the independence of the Greek states. Peri- 
cles spoke in the decisive debate at  Athens. He advocated war and 
the assembly supported him. Their decision was that Athens 
would accept an offer of arbitration but not any ultimatum from 
Sparta. Negotiations ceased in the winter of 432, and Thebes. a 
member qf the I'eloponnesian league, committed the first act of 
war by delivering a treacherous attack on Plataea, an ally of 
Athens: in the follo~ving spring. The historian Thucydides saw 
the fundamental cause of this war in the gro~ving power of Athens 
together with the growing apprehension of Sparta. H e  appreciated 
at  the outset that it nould be a great war, because it was likely to 
end in the destruction of one party or the other. 

The Great Peloponnesian War, 431-404.-The course of the 
war is described elsewhere (see PELOPOXNESIAN LVAR. TIIE). In 

the Archidamian War (431-421) each side began with superior 
strength on its own element, and ten years of fighting increased 
the margin of superiority. Vet neither side could apply its su- 
periority ~ ~ i t h  decisive efiect. Sparta could not force Athens to 
battle, or breach the impregnable walls; and the Peloponnesians, 
unable to campaign far afield or for long periods because they 
lived on their own agricultural produce, failed to exploit the ad- 
vantage which the Spartan commander Brasidas gained in Chal- 
cidice by raising Athens' subjects in revolt. The Xthenians held 
the seas with their navy. but their warships could not impose a 
complete blockade on Peloponnesian merchantmen; and their 
sea-borne raids, effective though they were, did not serve as a 
prelude to an invasion of the Peloponnese. All this, according to 
Thucydides. ~vas foreseen by Pericles, who expected a long war 
of attrition and thought that Athens ~vould prove more buoyant 
than Sparta. On the mhole he was correct. The Athenians lost 
more than one-third of their manpower in the plague and in action, 
they had to demand three times as much tribute from their subjects 
and they spent more of the financial reserve than they had ex- 
pected; but in 4 2 1 ,  when the peace of Nicias (so named after the 
general who guided Athenian policy) was made, they had com- 
plete control of almost the ~vhole empire, a great navy and the 
means of recouping their finances rapidly. Sparta suffered less 
loss of life than Athens, but was shaken internally by the revolts 
of the helots; and the allies, especially kIegara and Corinth, were 
impoverished and embittered. Sparta's control of the Pelopon- 
nesian league was very shaky in 421. and Argos seemed after a 
generation of neutrality to be a strong rival in military and politi- 
cal matters. The peace terms of 421 included the restoration of 
all places (except Plataea, Nisaea and some Corinthian possessions 
in the northwest) and of all prisoners captured in the mar and an 
undertaking to submit to arbitration all disputes b e t ~ ~ e e n  the 
Athenians and their allies on the one hand and the Spartans and 
their allies on the other. 

Pericles had originally gone to war in order to break the Pelopon- 
nesian league, the basis of Sparta's power in international affairs. 
The peace of Xicias provided a great opportunity for doing so by 
diplomacy, operating from strength. But Pericles had died in 429 
and Athens n-as disunited. A \vorthy successor might have united 
Athens. created a block round Athens and Argos and used the 
Athenian army to lead a coalition against an isolated Sparta. 
Alcibiades tried but failed. The failure was the fault not so much 
of one man as of the Xthenians collectively. They did not make 
a decisive choice between Alcibiades and Sicias. and their indeci- 
sion lost them the chance of winning the peace. IVhen war broke 
out again, the same indecision brought the Sicilian expedition to 
disaster (315-413) and crippled Athens' recovery later. On the 
other hand the Spartans kept their unity and their power of de- 
cision. The victory over hrgos and Athens at blantinea in 418, 
the re-formation of the Peloponnesian league and the ~vinning of 
the war at sea by Persian money and Peloponnesian manpower 
were due to Sparta's tenacity and leadership. The hard necessi- 
ties of war broke the political front a t  Athens, ruined the state's 
finances and brought the navy and the empire to an end in 404 
B.C. They also strained the strength and warped the judgment 
of Sparta and undermined the loyalty of the Peloponnesian allies. 
Lloreover the naval position in which the Spartans found them- 
sell-es at the end of the war was one.n:hich they could not afford 
to maintain. The Greek states from the Aegean area to Sicily 
were torn and ~veakened by war and dissension. Persia and 
Carthage JTere the gainers. Without striking a blow they extended 
their field of political influence. while the Greeks were wearing one 
another down. 

Greek Civilization, 458-404.-As fear of Persia receded, the 
city-state became the centre of existence. Whereas Aeschylus 
( j 2  j-qj6) had studied the relations between God and rnan in 
human history, Sophocles (c. 496-406) was concerned with rela- 
tions between man and the city-state. in which God's purpose for 
man was revealed: the ideal qualities of the characters Oedipus and 
Antigone in his tragedies were seen in relation to their obligations 
to the state. Devotion to the state reached its highest level at 
Athens in the period betneen the xvars. when prosperity and con- 
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fidence reigned. The Parthenon and Propylaea were built by a 
people who felt an undivided affection for the city and for the 
goddess of the city, the maiden Athena. The principles of the 
democracy were expressed in an ideal form by Pericles. vhose 
vision captured the imagination of his contemporaries and inspired 
the leading writers of the period-Sophocles, Thucydides and 
Aristophanes-even on occasions when they criticized the real 
Athens of the Peloponnesian War. I t  was an age of great intel- 
lectual and emotional power. Men carried principles to their logi- 
cal conclusion in architecture. sculpture, drama and politics. At 
the same time they respected "the u n ~ r i t t e n  laws" of moral and 
religious restraint which gave a true balance and proportion to 
their art and to society. Athena and the gods of the family were 
not abstractions but demanded of their worshippers the highest 
standards in loyalty and nobility. The Periclean period at ?Ithens 
was the acme of the Greek city-state. The light of the Greek 
genius was focused with brilliant intensity on the life of the polis- 
but only for a short time; for the lens was soon starred by disaster. 

The Peloponnesian War broke the strands of traditional religion 
in Athens. The centres of family worship were lost  hen the 
Peloponrlesians ravaged the countryside and refugees poured into 
the city. The horrors of the plague, the disaster at Syracuse and 
the final shock of utter defeat broke men's faith in the favour of 
the gods. The state was split by revolution. Citizens killed one 
another in civil war. and party loyalties took precedence over patri- 
otism. Alcibiades was typical of many young Athenians whose 
intellectual ability was devoid of any religious scruple or moral 
principle, and their conflict with the older generation viho remem- 
bered the days of Pericles is vividly portrayed in the comedies of 
Aristophanes. 

The effects of the war on Athenian society were heightened by 
the teaching of the sophists, who came from other parts of the 
Greek world and spread nelv ideas in the crowded city. Their lec- 
tures Tvere stimulating and exciting. They covered the whole 
range of human thought with remarkable versatility and original- 
ity. Although individual sophists laid new foundations for philoso- 
phy and conduct. the general trend of their teaching mas rationalist 
in method and agnostic in conclusion. Traditional religion in their 
view was the child of convention. and natural law indicated that 
might is right and that the individual pursues his own interest. 
Speculation in physics seemed to support this view, for Democritus 
reduced the operations of the universe to an interaction of atoms 
which were governed by some impersonal "necessity" or natural 
law. if not by random "chance." hfedicine. too, emancipated itself 
from religion. "This disease." wrote Hippocrates of epilepsy (the 
so-called "sacred disease"). "is no more sacred than other dis- 
eases. . . . I ts  origin is in heredity . . . and its cause lies in the 
brain, as is the case with all the most serious diseases." 

The divine right of the city-state mas severely shaken not only 
in Xthens but throughout the Greek world, of which Xthens vias 
the cultural capital. The centre of interest was shifting toward 
the individual. Euripides portrayed the transition in his plays. 
They show the tragic consequences for the individual of \Tar, 
tradition and conventional religion. His Hecuba, Xedea, Ovestes 
and Hippolyf~~s are psychdlogical studies of the individual v70man 
or man who is not confined within the limits of the city-state. 
His dramas, therefore, have a modern quality. Aristophanes re- 
presented both sides of the conflict. He made fun of the diehard 
traditionalists and challenged Athens' right to empire and men's 
justification of war; but he also pilloried the sophists and those 
who accepted the worst side of their teaching. He deno'unced the 
self-seeking individualists and the psychologists who rated human 
desires above moral restraint. In the end he gave his allegiance 
to his ideal picture of Athens and to the service of the city as it Iyas 
despite its faults. Socrates was the only Athenian among the 
sophists. He questioned the assumptions of his pupils in all mat- 
ters of religion. ethics and belief and professed to know only that 
he knew nothing. This stage of his teaching created many agnos- 
tics, ~ v h o  lost their traditional bearings and found refuge in in- 
dividualism. But Socrates carried others forward to a new belief 
in the ultimate verities of goodness, truth and understanding; and 
his own life of humility in the service of philosophy inspired them 

to follow his example. R'hen Athens had fallen, Socrates was put 
on trial "for not worshipping the gods whom the state worships. 
for introducing religious innovations and for corrupting the young 
men." He was found guilty of the charge. When he was sen- 
tenced to death. he refused to ask for mitigation of sentence. H e  
died because city-state tradition was strong. but his martyrdom 
proclaiined the individual's right to free thought and belief. Thus 
a rift mas opening between political life and personal philosophy, 
which Plato later described so simply: "A man who really fights 
for nha t  is right must lead a private. not a public. life, if he hopes 
to survive. even for a short time" (Apology, 3za). 

The Spartans and their allies had fought for the independence 
of the Greek states R'hen they mon, ~t was expected that several 
hundred independent states mould emerge froin the dismembered 
Athenian empire. But independence mas not necessarily the pana- 
cea for ~nternational troubles. I ts  effect \\as seen in Sicily where 
victory over Athens in 413 B.C. had left the Greek states free to  
engage in party strife and to fight against one another and the 
resulting chaos was exploited by the Carthaginians, who had added 
most of the Greek states to their empire by 4 0 4  The states of 
Greece and the Aegean area were already torn by civil strife and 
harboured strong annnosit~es tonard one another; and the Persians 
a e r e  more dangerous neighbours than they had been since the 
battle of the Eurymedon. I t  was clear to a few political thinkers, 
such as Isocrates, that Greek civilization could be preserved not 
by the untrammeled independence but by the co-operation and 
combination of the Greek states. On the other hand the politi- 
cians and the electorates were concerned primarily with the nar- 
romer issue of their own survival and expansion, often at  the 
expence of neighbouring Greek states, and they \\ere reluctant t o  
enter any combination which limited their omn freedom of action. 
Many wars mere \\aged in the 4th century B.C. to decide mhether 
independence (azrtonomia) or co-operation (symmachia) in vari- 
ous forms should be the guiding principle of Greek international 
affairs. 

Sparta and the Movements for Independence, 404-371.- 
During the last stage of the Peloponnesian War the Spartans were 
liberating the small states in the Aegean. They naturally supported 
pro-Spartan parties. which were oligarchical rather than democratic 
in outlook; and Spartan troops were left to assist their parties 
in maintaining pon-er. The Spartans moreover were 15-inning the 
naval war on Persian subsidies and had agreed in return to sur- 
render the Greek states of Asia Minor to Persia; and they saw 
that they mould be able to break this agreement safely only if 
the small states of the Aegean were kept firmly in the Spartan 
bloc. Nor was their position easy on the Greek mainland. The 
allies had been critical of Spartan leadership and resentful of 
Spartan demands, and they had their oxvn ideas about the fate of 
Athens. Corinth, Thebes and others wanted to annihilate Athens 
as the aggressor in two great wars, but Sparta managed to obtain 
a majority vote in the congress of allies for the policy of preserving 
Xthens as a satellite in the Spartan bloc. .An oligarchic govern- 
ment (the government of "the 30;" commonly known as the Thirty 
Tyrants) was therefore installed in the presence of Spartan forces. 
Thus the end of the \Tar in 404 saw Sparta fully launched on an 
attempt to hold the "liberated" states and Xthens under a system 
of combination which showed many familiar features of imperial- 
ism. The wartime allies of Sparta. who were members of the 
Peloponnesian league, naturally felt alarmed for their olvn liberties 
when they saw the policy of Sparta in the A4egean. 

The first reaction came at  Xthens. The oligarchs were particu- 
larly ruthless in killing and exiling their enemies (for instance, the 
men who had overthrown the oligarchy of "the 400" set up by the 
revolution of ~ I I ) ?  and they soon had to call in a Spartan garri- 
son. The leaders of the exiles obtained help from disgruntled 
members of the Peloponnesian league (especially Thebes. Pfegara 
and Elis). established themselves in a frontier fortress on 31t. 
Parnes and \vent on to capture the Peiraeus. where the democratic 
element was strongest. They defeated'the oligarchic forces and 
the Spartan garrison troops in a pitched battle a t  Alunychia in 



GREECE 
h a y  403 and made preparations to attack the walls of Athens. 
Late in the summer Sparta intervened. There mere by then three 
factions in Attics: the extreme oligarchs held Eleusis, the mod- 
erate party was defending Athens and the extreme democrats were 
attacking Athens from the Peiraeus. The arrival of a Pelopon- 
nesian army ended the fighting and Sparta made a nen- settlement: 
Attica was split into two states, one centred on Eleusis and the 
other on Athens. The Spartans counted on the animosity between 
oligarchs and democrats to keep the states separate, but the demo- 
cratic tradition of Athens soon asserted itself. In 401 Xthens 
swallowed Eleusis, and Attica was unified under a democratic 
regime, which had the good sense to carry out all its formal obliga- 
tions to Sparta. 

Cyrus the Younger and Agesi1nus.-Meanxvhile there was a 
similar reaction to Spartan policy in the Aegean. Sparta broad- 
ened the basis of the oligarchical governments in the Aegean states, 
but insisted that they should follow Sparta in foreign policy and 
pay tribute to maintain a Spartan navy. The issue with Persia 
was still undecided, because Cyrus, the Persian viceroy in Asia 
Minor, was friendly with Sparta and did not take over the Greek 
states. In  the spring of 401 B.C. Cyrus mustered a large army of 
local peoples and hired 14,000 Greek mercenaries: told Sparta of 
his plan to seize the Persian throne from his brother. Artaxerxes I1 
Mnemon, and asked for Spartan aid. The Spartans in the past 
had always refused to commit themselves to war against Persia in 
Asia Minor, but now decided to give naval support to Cyrus and 
thereby accepted the risk of 1%-ar with Periia. I t  was a bold de- 
cision, because Sparta's control of the Aegean states and of the 
Greek mainland was far from strong. Cyrus was defeated and 
killed at  Cunaxa in Mesopotamia. and Sparta made an alliance with 
Egypt (which was in revolt) and sent out an expeditionary force 
in 400 B.C. to defend the liberty of the Greek states in Asia Rlinor. 
The adventures of the Greek mercenaries whom Cyrus had engaged 
gave Sparta some encouragement; for they proved themselves far 
superior to Persian infantry in battle and in skirmishing and they 
fought their way from Mesopotamia to the Black sea (the retreat 
is the subject of Xenophon's Anabnsis). Sparta held the initiative 
for five years. The Spartan infantry raided far and wide inland 
and collected much booty. but it failed to capture strorlgholds and 
was harassed by the Persian cavalry. The navy was at  first under 
separate command and operated independently. Then, in 396, the 
Spartan king Agesilaus went out with reinforcements and was 
given command of the army and navy. Agesilaus; horn-ever. raided 
inland and did not emulate the strategy of Cimon, who had sho~vn 
that it was essential to hold the southern corner of Asia Minor 
and to defeat or contain the Phoenician fleet. 

The C ~ r i n t / z i ~ ~ n  H7nr 111zd the King's Pence.-The Greek states 
had little sympathy for Sparta in the war against Persia. Even 
those in Asia Minor which had supported the naval operations of 
Athens in the 5th century were alienated by Sparta's method of 
conscripting and requisitioning and by the use of mercenary sol- 
diers, freed helots and Peloponnesian troops whose chief interest 
seemed to be booty. The islanders disliked the oligarchical gov- 
ernments which Sparta supported and lacked confidence in the 
Spartan admirals. The mainland states were more afraid of Sparta 
than of I'ersia. For the Spartans had also abused their position in 
the Peloponnesian league by launching attacks on Elis in 400 and 
399 and by treating the country as Athens had treated Thasos in 
46-7. When Agesilaus went out in 396! Corinth. Thebes and Athens 
sent no contingents. and it was known that -4thenians xere entering 
Persian service in the fleet which an Athenian naval officer. Conon, 
lvai commanding. In the summer of 395 the Boeotian league broke 
away from the I'eloponnesian league, attacked Phocis in contra- 
vention of Sparta's orders and made an alliance with Athens. At 
this time a Persian agent toured the dissentient states of the main- 
land and gave subsidies to anti-Spartan leaders at Thebes, Corinth 
and Argos. The first attack by Sparta on Boeotia failed. Corinth. 
Argos and many of the states of central Greece joined the insur- 
gents in 394. and Sparta recalled Agesilaus and his expeditionary 
force from Asia, because major operations on two fronts were im- 
possible. The Persian navy then launched its offensive, defeated 
the Spartan navy decisively at  Cnidus in Aug. 394 and sailed into 

the Aegean sea, expelling pro-Spartan oligarchs and tyrants from 
the islands. 

This war of independence, called the Corinthian 'IVar, x a s  in- 
conclusive on land. The insurgent states failed to evolve a cen- 
tralized system of command. and the Spartan army defeated all 
its rivals. Agesilaus fought his m y  from central Greece through 
Boeotia and brought his army into the Peloponnese. A stalemate 
ensued with heavy fighting at  the isthmus. where Corinth and 
Argos held a strong defensive position. At first these two states 
formed a union under which each had reciprocal rights in the 
other's territory; later Argos annexed Corinth. The decision in 
the war lay with the Persians. At first, in 393: they let Conon 
help Athens to rebuild the long ~valls (which had been demolished 
under the peace terms of 404) and to form a small fleet, but after 
390 their attitude changed as the Athenians tried to regain some 
of their Aegean empire and to assist Cyprus. then in revolt from 
Persia. Sparta held on to the Hellespont and even attacked the 
Persians and the small Athenian fleet 11-ith some success. Persia's 
support was then switched to Sparta, and Athens was soon block- 
aded by a Spartan fleet operating from Xegina (38; j In  386 
all Greek states accepted the terms of a peace ~ ~ h i c h  was guaran- 
teed by Sparta and Persia and called either the peace of Antalcidas 
(from the name of the Spartan negotiator) or the Icing's peace. 
The Greek states in Asia Minor. Clazomenae and Cyprus were 
to be subject to Persia, and all other Greek states were to enjoy 
independence, except Lemnos, Imbros and Scyros which Tvere to be 
Athenian possessions. Persia undertook to attack any Greek state 
~vhich refused to accept the peace "by land and sea; with ships and 
money.'' 

Confident in the support of Persia, the Spartans interpreted 
"independence" in their own interest. They broke up every exam- 
ple of combination to which they could apply force. The Boeotian 
league xvas dissolved. so that each state there should be "inde- 
pendent." and Corinth was separated from Argos. Blantinea was 
forcibly split up into five "independent" villages in 384 B.C. The 
strong Chalcidian league was dissolved by Sparta in 3 j9 after 
three years of fighting. The Spartans also interpreted inde- 
pendence in the sphere of internal government in each state as the 
rule of an oligarchic regime. They captured Thebes by treachery 
and replaced the democrats with pro-Spartan oligarchs; and they 
forced Phlius to capitulate after a long siege and gave the oligarchs 
a free hand. Sparta pursued a policy of "divide and rule" under 
the empty mask of independence. The members of the Pelopon- 
nesian league were controlled by intimidation; Sparta's own sub- 
jects were held down by oligarchic governments and by garrisons 
where they were needed; and Persia, Macedonia and Dionysius I, 
tyrant of Syracuse. were Sparta's allies. Those who suffered under 
this rule learned the truth of the Spartan saying: "JVe cheat boys 
with dice and men with oaths." Rut the basis of Spartan poTyer 
was dangerously small. The Spartiates were a very small minority 
in the Spartan state itself, and the oligarchic parties in other 
states were a minority in each state. Sparta relied ultimately 
on the force of arms ~ ~ i e l d e d  by several thousand men in order to 
hold down most of the Greek states. 

Tlze War of Independence, 379-371: Lezlctra.-The fight for 
independence began in 379 B.C. Seven exiles returned to Thebes 
at night and led a successful revolt. Sparta promptly isolated 
the area of trouble, but a Spartan officer made a foolish and un- 
successful attack on Athens, which caused such indignation that 
Athens made an alliance with Thebes. Two years of fighting en- 
sued, and then the allies captured the passes over Mt. Cithaeron 
and kept the Spartan army out of Boeotia. Sparta then took the 
offensive by sea against Athens. which was building up a naval 
coalition. The Spartans suffered a series of defeats, but fought on 
at sea until a split developed between Athens and Thebes. At this 
stage Persia appeared again on the diplomatic scene. In 371 the 
representatives of Persia. Sparta and Athens, together ~ i t h  those 
of their allies, agreed to make peace on the principle of "inde- 
pendence." under which garrisons !yere to be withdrawn and general 
disarmament was to be carried out. The Spartans took the oath 
on behalf of their oTvn city and its "allies,!' but the delegates of 
Athens and those of the allies of Athens, including Thebes, took 
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the oath individually. The Theban delegates then asked to be 
recogn~zed as acting for the Boeotian league, but Sparta refused 
to permit this. Thebes uithdrew from the peace. The Spartan 
army entered Boeotia before the Thebans could muster their allies 
in Boeotia and forced a decisive battle at Leuctra. The Thebans 
uere outnumbered. but they had a general of genius in Epaminon- 
das, who appreciated the Importance of striking at  the enemy's 
strongest point. He therefore massed his men 50 deep against 
the Spartan rlght wlng, where the Spartan king Cleombrotus and 
the Spartiate troops mere stationed, and charged at the double. 
The massed Thebans k~lled 400 Spartiates and routed all the rest 
of the enemy before the Theban centre and right wing came into 
action. The military reputation on which Sparta's supremacy had 
been founded was broken irretrievably, and the Spartan empire 
was dest~ned to collapse rapidly and completely. 

The  Second Athenzan Confederacy and the Boeotian League - 
Durlng the war of independence from 379 to 371, Athens and 
Thebes developed nen and important ideas in the field of combined 
action by a number of states. Athens published the charter of a 
confederacy in RIarch 377. In this, Athens undertook to respect 
the independence of any ally vhich entered the confederacy under 
a defensive alliance: specifically, Athens promised not to exact 
t r~bute,  not to introduce a garrison, not to meddle with internal 
government and not to revive any territorial claims against an 
ally. The constitution of the new confederacy resembled that of 
the Delian one. Each allied state cast one vote at  the congress of 
allies, and a majority decision was binding on them all; the 
Athenian state, however. stood outside the congress as a separate 
entity and took its own decision on any matter of mutual interest. 
If both bodies reached the same decision, the confederacy as a 
whole acted upon it. In  such an event Athens was entrusted a i th  
full executive command and disclplinary powers in the field; but 
an ally could seek redress through the congress of allies sitting as 
a deliberatlve or judicial body. The allies also controlled their 
own treasury recru~ted by contributions from members on an 
assessment by the congress. and Athens made grants in money 
and shlps from the state treasury. Athens and the allies formed 
a joint court to pass judgment on any person who broke the 
charter of the confederacy. Thus machinery \\,as created uhereby 
a group of states could combine in a common policy of defense 
and each state had precise safeguards for its own independence. 
In 376 Athens defeated Sparta in a naval battle off Naxos, and in 
the next few years the confederacy attracted about jo states mhich 
revolted from Spartan rule in the Aegean and the Ionian seas. The 
Athenians set them a fine example by taxing their own resources 
heavily and providing the bulk of the fleet. 

Thebes had alnays been the leading spirit of the Boeotian 
league. The numerous states of Boeotia had been grouped in the 
past into 11 wards, each of which had returned 60 councilors to  
form a strong central government, sitting at Thebes, and had con- 
tributed its quota of money, troops and generals (boeotarchs). 
Thus the federal state of Boeotia had adopted a system of propor- 
tional representation, such as is common in modern Europe. But 
the Thebans of 379 B.C. regarded indirect government as oligarchi- 
cal. When they liberated the states of Boeotia from Spartan rule, 
they created a democratic assembly of Boeotians. meeting at  
Thebes, In which policy was determined by direct vote. The execu- 
tive officials-councilors. magistrates. army commanders, etc - 
were elected by the wards, reduced in number from 1 1  to 7. 
Thebes and its dependencies. nhich together formed three of the 
seven mards. played a predominant part in the league and supplied 
the ablest boeotarchs and the best hoplites in the war of libera- 
tion. The Boeotian league was particularly me11 designed for small 
states in an agricultural area of limited extent and its success 
in overthroming Sparta led many other states to emulate its con- 
stitution. 

The second Athenian confederacy and the Boeotian league, as 
associations of free states, contrasted themselves with the imperial 
systems of Sparta and Syracuse under Dionysius I.  The pressure 
of Carthage on Sicily had created a situation in which Dionysius 
had succeeded in establishing himself as tyrant or dictator a t  
Syracuse in 405, and his subsequent achievements made a great 
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impression on the Greek world. H e  enlarged Syracuse far beyond 
the normal size of a city-state by destroying other states and de- 
porting their population into his territory, and he amassed great 
armaments by ruthless confiscation of capital resources and by  hir- 
ing mercenary troops in large numbers. His cosmopolitan forces 
conquered those Greek states of Sicily which lay outside the 
Carthaginian zone and also many Greek states in southern Italy, 
and he planted colonies on the Adriatic coasts and islands. Syra- 
cuse became the capital of an empire which was bound to the mill 
of Dionysius and enjoyed commercial supremacy in the Greek 
west. In 371, when the Spartans were defeated at  Leuctra. the 
dictator mas at  the height of his power. Men admired his success 
but did not reckon the cost in terms of political morale and human 
degradation. The example of Dionysius may well have inspired 
Jason of Pherae in Thessaly. Jason had made himself tyrant of 
his own city-state and, by the end of 373, had forced the other 
Thessalian states to obey the commands which he issued as "ruler 
of Thessaly" or tagos-a title that had been in abeyance for many 
generations. In  371 Jason had the finest cavalry force and the 
largest mercenary army in Greece and was drawing substantial 
revenues from the peoples of Thessaly. These examples of the 
voluntary and the forced association of states into a powerful 
group aroused interest and alarm. They were studied by Isocrates, 
who preferred the voluntary association (as he argued in his 
Panegyricus) but believed that some sort of forced association 
might be better than internecine wars between individual states. 

The Attrition of the Leading Powers, 371-355.-Although 
Athens and Thebes proclaimed similar principles, they were sepa- 
rated by a dislike born of many frontier disputes and two great 
wars. More recently, Athens had seized Oropus, a frontier post, 
and Thebes had destroyed Plataea and subjugated Thespiae. 
Therefore -hen the Thebans asked their Athenian ally for help 
after the battle of Leuctra. Athens made no answer but invited all 
Greek states to a conference. Athens' proposal was that the 
Greek states should ally themselves individually with the second 
Athenian confederacy as a whole and maintain the terms of the 
peace of 371 with the backing of Persia. This proposal was ac- 
cepted by almost all the Greek states. But the diplomatic triumph 
of Athens did not arrest the revolt of the Peloponnesian states 
from the rule of Sparta. Democrats seized power in many states. 
Those in Mantinea and Tegea founded an Arcadian league in the 
spring of 370 and invited the Boeotian league to assist i t  in the 
autumn. Meanwhile Thebes had been watching Jason, who had 
come south to help Thebes immediately after the battle of Leuctra 
but had taken the opportunity to seize Thermopylae on his return 
and to strengthen his net of alliances. Fortunately for Thebes, 
Jason was assassinated in the summer of 370. The Boeotian league 
then formed a strong coalition of central Greek states which in- 
cluded Euboea and Acarnania, hitherto members of the Athenian 
confederacy. The forces of this coalition, led by two boeotarchs, 
Epaminondas and Pelopidas, and those of their allies. the Arcadian 
league. Elis and Argos, ravaged the whole of Laconia and liquidated 
the Peloponnesian league forever. In 368 Epaminondas returned 
to strengthen his allies. In  the course of his two Peloponnesian 
campaigns. llessene was fortified as the capital of the liberated 
illessenians and Megalopolis was built as the federal capital of 
Arcadia. These successes alarmed Athens, who took the radical 
step of making an alliance with Sparta and later with Sparta's ally 
Dionysius of Syracuse and tried in vain to halt the progress of 
Boeotia by defending the isthmus. where Corinth and other states 
which were afraid of Argos sided with Sparta and Athens. 

T h e  Boeotian Ascendancy, t o  362.-Boeotia was the leading land 
power for a decade. This state's democratic federalism was widely 
imitated. Leagues with sovereign assemblies and federal magis- 
trates on a cantonal basis were formed in Thessaly and Aetolia, as 
uell as in Arcadia; and other federal states-Phocis, Acarnania and 
Achaea-n ere brought into alliance a ith Boeotia. Epaminondas 
advocated a liberal attitude toward the federal states and accepted 
the oligarchic governments of the member states of the Achaean 
league in 366 B.c., but the Boeotian assembly replaced them with 
democratic governments and installed garrisons to keep them in 
office. Pelopidas extended Boeotia's influence in the north, inter- 
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vening successfully against Athenian interests in Thessaly and 
Macedonia. When Athens and Sparta sent envoys to Persia for 
help, Pelopidas won the favour of Artaxerxes I1 and tried to im- 
pose a "King's peace" on the Greek states in 366. The terms were 
"independence" for all states, and Athens was ordered to withdraw 
her fleet from the Aegean sea. 

The confidence of the Athenians had been shaken by  Boeotia's 
victories, and they knew that their confederates disliked the al- 
liance with Sparta and Dionysius. There was now the further 
danger that Boeotia and Persia might launch a naval offensive. 
The Athenians therefore began in 366 to convert the confederacy 
into an empire. They captured Samos off Asia Minor, Sestos and 
Crithote in the Chersonese, Pydna and hfethone in Macedonia and 
Potidaea, Torone and other cities in Chalcidice. They did not 
admit these cities to the confederacy but occupied most of them 
with cleruchies and used them as naval bases. They also made a 
treacherous and unsuccessful attack on Corinth and allied them- 
selves with alexander, tyrant of Pherae: in Thessaly and with 
Arcadia in the Peloponnese. The Boeotians pressed their advan- 
tage, defeated rZlexander (they lost Pelopidas in the process) and 
then launched a naval offensive, probably in 363, under the com- 
mand of Epaminondas. His fleet of IOO triremes sailed unchal- 
lenged to the Bosporus, where Byzantium and other members of 
the Athenian confederacy joined him in attacking Athenian corn 
ships sailing for the Peiraeus. But continuous warfare from 378 
had exhausted the finances of Boeotia, and Epaminondas returned 
home without exploiting his success. Affairs in the Peloponnese 
demanded his attention. The Arcadian league had broken away 
from the Boeotian coalition, attacked Elis, seized Olympia and 
appropriated the funds of the temple of Zeus. This act of sacrilege 
split the Arcadian league, and a Boeotian force became involved in 
a fracas between Tegea and Mantinea. Epaminondas invaded the 
Peloponnese in 362 with forces drawn from Boeotia, Thessaly, 
Euboea. Locris and Aeniania. He was joined at  Tegea by troops 
from Argos. Sicyon. Messenia and part of Arcadia. The decisive 
battle took place near Mantinea, where the armies of hfantinea, 
Sparta, Athens. Elis and Achaea held a defensive position. 
Epaminondas outmaneuvered his opponents, overwhelmed the 
Alantineans and Spartans and was mortally wounded at a critical 
moment. The Boeotians and their allies halted. Soon after peace 
was concluded on the s ta tus  quo.  

T h e  League of States.- The Greek states were exhausted by war 
after war and by the vicissitudes of party strife. In the winter 
of 362-361 all mainland states except Sparta formed a league. 
They promised to maintain a general peace among themselves, to 
settle disputes by negotiation and to protect members of the league 
against aggression by "a general alliance," that is, by collective 
security. Their aims for all member states were strength, pros- 
perity and peace. They probably set up a federal congress, a court 
of justice and a central treasury; and they passed a resolution 
as "the Greeks" in which they refused to join a group of satraps 
who were in revolt from Persia. The attempt to form a league of 
Greek states was short-lived, because the leading states continued 
to form military coalitions among the members. Athens made 
alliances with Arcadia, Achaea, Elis, Phlius and the Thessalian 
league, and Boeotia sent troops into Arcadia in 361. The 
Athenians moreover pursued their imperialistic policy by punish- 
ing those "confederates" who had joined Epaminondas in 363 and 
by undertaking operations of war in Euboea, Thessaly, Macedonia, 
Corcyra. Thrace and the Hellespont. 

T h e  Social W a r  and the  Sacred W a r  t o  354.-Athens was 
strained to the utmost in 357, when Mausolus, satrap of Caria, 
supported the revolt of Chios, Rhodes. Cos and Byzantium from 
the confederacy. In  the Social War ( i .e . ,  "War of the Allies"), 
as it  was called. the Athenian fleet was defeated in 356, and threats 
by Persia caused Athens to make a peace in 355: under which the 
independence of the rebels was recognized. Meanwhile a so-called 
Sacred \Var had broken out in central Greece: provoked by men- 
aces from Boeotia against Phocis, the Phocians under the leader- 
ship of Philomelus confiscated the treasure of the temple of 
Apollo at  Delphi, hired thousands of mercenary soldiers and de- 
feated the citizen levies of Boeotia, Locris and Thessaly early 

in 354. The collapse of the great powers on the mainland was 
almost complete. Xenophon wrote with justice that after the 
battle of Mantinea "even greater confusion and indecision" de- 
scended upon the Greek states. In  the west. too, there was anarchy 
and chaos The empire of Dionysius I collapsed when exiles re- 
turned to attack his son and successor Dionysius I1 and drove him 
off to Italy. The leader of the liberators. Dion. Mas murdered in 
354 B.c., and civil war raged in Syracuse. 

Pol i t ical  a n d  Economic Troubles.-Although the first half 
of the 4th century B.C. was racked by war, it was a period of wide- 
spread prosperity. Trade flowed in increasing volume from the 
outer parts of the Greek world-Spain and Massilia, the Adriatic 
coasts. Thrace and the Crimea, the eastern Mediterranean and 
Cyrenaica. At the same time Carthage and Persia accumulated 
large capital reserves. Athens was the leader of Greek commerce, 
but was rivaled in the 4th century by many states which engaged 
in sea-borne trade and acquired capital resources Culture, too, 
was widely diffused. The Attic dialect and alphabet, Attic com- 
mercial law and Attic town planning were becoming characteristic 
of many parts of the Greek world. Any considerable city had its 
theatre, civic centre and gymnasium. whether in Sicily, Italy, 
Greece, Asia or Cyrenaica. Trade in books was beginning, and 
Greek manners were spreading into the hinterlands of the con- 
tinents. Banking, marine insurance, commercial treaties, mortgag- 
ing and so on were fully developed. Isocrates spoke of a "Greek" 
culture, as we may speak of a European culture and it u a s  based 
on a prosperity which was expanding in spite of the spasms of mar. 

Prosperity made the states feel more constricted than ever by 
the narroa confines of their territories. They fought with their 
neighbours, to defend or extend their lands-Sparta with Arcadia, 
Arcadia with Elis, Corinth with Argos, Athens with Boeotia- 
and they fought to secure the seaways along which their exports 
and imports traveled. The distribution of wealth within the states 
was an even more potent cause of war. Capital accumulated 
rapidly in the hands of the wealthy. Because direct taxation was 
imposed only in times of emergency, the gap between rich and 
poor tended to increase apace. unless a revolution led to a redistri- 
bution of property. In  a moderate democracy the poorer classes, 
which usually were in the majority, viewed the rich with suspicion 
and laid on them many "liturgies" or voluntary offices which were 
costly to discharge. A dividing line existed too between those 
who had some capital and those who had none, the aporoi. As 
Aristotle pointed out, the granting of doles to the poor at  Athens, 
for instance, was a palliative and not a solution; he advocated 
the making of capital grants which would raise a poor man above 
the line and start him in some business (Poli t ics ,  13zoa 35), but 
few states had the resources and none the will to do so. The an- 
tagonism between rich and poor was reflected in the swing from 
oligarchy to democracy. which was given additional impetus by 
the imperialistic or "liberating" po
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ers who exploited the internal 
situation in another state for their own advantage. I t  was made 
more dangerous in some states by the presence of large slave or 
serf populations and of foreign mercenary soldiers, as well as by 
the proximity of aggressive neighbours. The situation in Sicily as 
described in a Platonic letter is an extreme case: "There is never 
any end. What seems to be an end always links on to a new 
beginning. The circle of strife is likely to destroy both factions 
utterly. the faction of tyranny and the faction of democracy, and 
the Greek language will almost die out in Sicily as it becomes a 
province of Carthage or of Italy." 

The stresses and strains which beset the city-state from within 
and from without weakened the solidarity and loyalty of the 
citizen body and favoured the growth of individualism. Life mas 
becoming more specialized. Lawyers. financiers, philosophers, 
merchants and farmers, for instance, concentrated their energies 
on one pursuit and played less part in public life than they had 
done in the 5th century. War was often conducted by mercenary 
soldiers and mercenary rowers; leading generals of city-states, such 
as Chabrias. Iphicrates and even Agesilaus, hired themselves out 
to serve Persia, Cyprus or Egypt. Finance was becoming more 
and more the sinews oi uar ,  and citizen levies diminished in im- 
portance and to some extent in quality. Corpordte religion began 
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to decline. Great temples were still built, but more attention was 
given to secular and civic buildings. Tragedy lost its religious in- 
spiration and followed the lead given by Euripides toward psycho- 
logical drama. Political comedy was changing gradually into a 
comedy of social manners. where chance placed individuals in ridic- 
ulous situations! and prose developed at  the expense of poetry. 
Sculpture lost something of its idealism and gained in sensual 
beauty, in sentiment and in realistic portraiture. Philosophy was 
concerned with the soul or mind of man rather than xvith his con- 
duct in the state. When Plato envisaged the ideal city, he appre- 
ciated that the philosopher would be reluctant to become a ruler. 

Although the Greek world was troubled by so many rapid 
changes. it remained immensely vigorous in action and fertile in 
ideas. Greece was unrivaled in commercial capitalism. in the un- 
derstanding of agriculture and of finance and in the skillful practice 
of the art of war. The greatest philosophies and the noblest prose 
of antiquity were created in this period, and sculpture and painting 
reached a high level of perfection. But the political problem re- 
mained unsolved. Greek thought was still conditioned by the 
nationalism of the city-state. Plato and Aristotle analyzed the 
defects of contemporary politics with remarkable insight. They 
believed that a more enlightened education and the intelligence 
which it would produce might reform the city-state from within, 
and they both gave a picture of an ideal city-state in which the 
effects of capitalism would be controlled by the authority of state 
laws. But each state was envisaged as a separate entity and di- 
vorced, as far as possible, from contacts with its neighbours. 
Isocrates had a more practical outlook. He also believed in the 
value of education. but he saw that interdependence was more im- 
portant than independence in the crowded ~ ~ o r l d  of the city-states. 
Practical politicians and the electorates behind them devised many 
forms of association which met some of the new needs of inter- 
dependence: complete merging of city-states by force or by agree- 
ment, the gron-th of federal systems with a common citizenship 
(sympolity) or with an exchange of citizenships (isopolity) ; shar- 
ing of monetary or commercial advantages; organization of large 
and efficient coalitions based on collective security; and even the 
formation of a league of states. But at the same time each city- 
state pursued an independent policy and often an imperialistic 
policy. as soon as it  had reaped the temporary advantages of mem- 
bership in an association. The liberal principles of the second 
Athenian confederacy and the Boeotian league did not withstand 
the temptations of success. The Greek world was exhausted and 
leaderless in 3 jq B.c., when a new power was growing in the north. 

The area which we now call Macedonia was inhabited in the 4th 
century B.C. by peoples of Greek, Illyrian and Thracian stock. The 
Macedonians proper held the coastal plain at the head of the 
Thermaic gulf and had more Greek blood than their neighbours of 
upper Macedonia. Their royal house claimed descent from Hera- 
cles, son of Zeus, and the kings were recognized as Greek by the 
presidents of the Olympic games early in the 5th century. They 
claimed suzerainty over the cantons of upper Xfacedonia I\-hich 
had their own royal houses, but they were seldom able to exercise 
an effective suzerainty. Kingship in Macedonia proper and in the 
cantons of upper Macedonia, like that of the Heroic age in the 
Homeric poems, was hereditary within one family and constitu- 
tional. The king ox~ned all land and conducted all affairs of state 
in war and peace at his own discretion. He chose his own "com- 
panions" from the nobles of the land to advise him and serve with 
him in battle. They had a personal "kinship" with the king which 
enhanced his claim on their loyalty. The blacedonian people 
elected the king. tried cases of treason in which the king was a 
litigant and had power to depose him by their vote. They derived 
their land and citizenship from the king and owed him personal 
service. taxes and dues. They had no substratum of serfs or slaves, 
and as freemen they consorted on easy terms with the king and his 
companions. The feudal institutions of Macedonia proper and of 
upper Macedonia were unlike those of the city-state and were re- 
garded as barbaric by the Greeks. 

As Greek manners spread inland, they were canalized by the 

royal house. Greek culture was adopted by the court and Mace- 
donia traded with the sea po
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ers of the Aegean, but the march of 
Greek political ideas which led to the growth of city-states in 
Thessaly was successfully resisted by the Macedonian kings. 

T h e  Rise a n d  T r i u m p h  of Macedonia.-Although Macedonia 
proper and the cantons of upper Macedonia were not closely united 
c. 360 B.c., they had a common interest in contending with their 
aggressive neighbours in Illyria. Paeonia and Thrace and with the 
Greeks who attacked them from Chalcidice or Thessaly or from the 
Aegean sea. In 359 the Illyrians killed the king. Perdiccas 111. and 
4,000 Macedonians in battle and annexed the .western part of 
upper Macedonia. Athens, then still very powerful. Paeonia and 
Thrace were ready to invade and divide the country. The infant 
son of Perdiccas was elected king; and Philip, a brother of Perdic- 
cas. was appointed regent Having lived as a hostage a t  Thebes 
in the period of Epaminondas and Pelopidas. Philip at  the age of 
2 2  had a thorough knowledge of Greek ~varfare and diplomacy as  
well as of the methods of the Balkan peoples. H e  bribed his 
enemies in Paeonia and Thrace to keep the peace and concentrated 
his troops against a pretender, Argaeus, who landed with the sup- 
port of 3,000 mercenary soldiers. sent by Athens, late in 359. 
Philip defeated the pretender. He let the mercenaries go free and 
made peace with Athens, which was then at war with the revived 
Chalcidian league and desired to capture Amphipolis. In  358 he  
subjugated the Paeonians, defeated the Illyrians decisively and 
won the support of Illyria's southern neighbour, Epirus, nhere he 
married Olympias, daughter of the Molossian king. These re- 
markable successes led the Macedonians to elect him king as 
Philip 11. He now exercised effective suzerainty over upper Mace- 
donia and began to incorporate the leaders of the cantonal royal 
houses into the ranks of his companions. 

Philzp's Alliance ulith the Chdcidiun Leagz~e.-The chief threat 
to Macedonia came from the Greek states. Fortunately for Philip, 
the Chalcidian league, in mhich the principal state was Olynthus, 
was at  x a r  vi th  Athens over Amphipolis, an independent state 
supported by the league. In  the spring of 35; B.c.. Philip boldly 
laid siege to Amphipolis. When Athens was asked by Amphipolis 
to send a garrison to its aid, Philip made a secret pact to give 
Amphipolis to Athens, if Athens gave him Pydna, a city on the 
Macedonian coast which was an ally of Athens. The Athenian 
bases at  Potidaea and Torone in Chalcidice kept the Chalcidian 
league occupied, while Philip prosecuted the siege and captured 
Amphipolis. He pronounced Amphipolls independent, attacked 
and took Pydna and negotiated with the Chalcldian league for a 
defensive alliance; for Athens was now engaged in the Social War, 
and the Chalcidian league became the strongest power in the north- 
nestern areas of the Aegean. The alliance was consummated with 
the cession of a rich territory called Anthemus to the league; and 
Philip captured Potidaea and gave it  to the league as well. As both 
powers mere at war ni th  Athens, they agreed under the terms of 
their alliance not to treat separately a i t h  the common enemy. But 
Philip %as anxious not to embitter Athens and therefore let the 
Athenians depart from Potidaea without ransom. I n  356 he ad- 
vanced from Amphipolis to help Crenides, a Thasian settlement, 
against the Thracians. Crenides received Macedonian settlers and 
gave Philip access to the gold and silver mines of Mt.  Pangaeum, 
from which he later derived a revenue of 1,000 talents a year. 
Athens organized a coalition of the kings of western Thrace, 
Paeonia and Illyria. Philip attacked them one by one. In  Aug. 
356 the Illyrians mere defeated. Philip's horse won a race at  the 
Olympic games, and Olympias gave birth to his first son, Alexander. 

Philip advanced his power along the Thracian coast and cap- 
tured the laet Athenian base on Macedonian territory. Methone, 
in 354 But his main task in these years mas to consolidate and 
develop his kingdom. He absorbed the royal houses of upper 
Macedonia into his entourage and chose young nobles to act as 
royal pages He increased the prosperity of Macedonia by a trade 
pact with the Chalcidian league and by building roads and found- 
ing colonies in the interior. Pella, the capital, was a thriving in- 
land port;  and Crenides, renamed Philippi. brought him gold and 
silver from which he minted coins on the Thracian and Attic stand- 
ards. The Macedonian cavalry, headed by the companions, was 
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the traditional arm of the country, and Philip raised the Mace- 
donian infantrymen or "foot companions" to a high pitch of ef- 
ficiency by regular training. As he advanced his frontiers he 
annexed some territories and created new Macedonian citizens- 
some of them of Greek extraction-by granting them land in his 
enlarged realm. H e  was forming a national territorial state, ca- 
pable of expanding its territory and citizenship in a way unknown 
to the Greek city-state. At the same time he represented himseIf 
to the city-states as an upholder of Greek ideas. H e  placed the 
heads of Heracles and of Zeus on his coins. H e  set up a copy of 
the treaty with the Chalcidian league at Delphi. H e  entered Thes- 
saly to help the free states against the tyrant Lycophron of Pherae 
and he captured Pagasae for them in 354 before Athens was able 
to  come to its reIief. When the opportunity came to intervene in 
the Sacred War, he was careful to represent himself as the cham- 
pion of Apollo. 

Onomarclzus and Philip in Thessa1y.-In central Greece Boeotia 
defeated the Phocians under Philomelus in the latter part of the 
year 354 B.c., but a new Phocian leader, Onomarchus, rallied his 
countrymen, hired more mercenaries and made alliances with the 
tyrants in Thessaly against the free states, which invoked Philip's 
aid. Onomarchus defeated Philip and his Thessalian allies twice 
in 3 53 and then turned to inflict heavy losses on Boeotia, which 
was the natural but probably not the formal ally of Philip. Ono- 
marchus now ruled from Mt.  Olympus to the Corinthian gulf, and 
was the ally of Athens, Sparta, Corinth, Megara, Achaea and other 
states. Xevertheless Philip attacked him in Thessaly in 3j2, de- 
feated his army of 500 cavalry and 20,000 infantry and inflicted 
almost ~ o , o o o  casualties; Onomarchus himself was killed; the re- 
mainder escaped to an Athenian fleet which lay offshore in support. 
This resounding victory caused the tyrants to capitulate. Philip 
allowed them to withdraw, reorganized the Thessalian league to 
include all Thessalian cities and accepted election as its president 
with command of its forces and some claim on its revenues. In 
the summer of 352 he led the Macedonian and Thessalian forces 
to  Thermopylae, but he found the pass defended by the Phocians 
and their Athenian, Spartan and Achaean allies. H e  withdrew at 
once and switched his attack to Thrace. In 351 his eastern frontier 
was at  the Hebrus river, and he was on good terms with Byzantium 
and with Cardia. enemies of Athens. 

Eubulus and Demosthenes in Athens.-During these years there 
had been considerable fighting in the Peloponnese and unrest 
among the island states in the Aegean. Athens had recovered 
steadily from the effects of defeat in the Social War, thanks to a 
policy of refusing invitations to join in adventures in the Pelopon- 
nese or to intervene in party struggles in the Aegean. The democ- 
racy had become more extreme after 404, the council losing many 
of its pou-ers to the assembly and to the people's courts and the 
orators gaining greater influence in the assembly. The process 
was checked in 3 j4 when a conservative politician, Eubulus, was 
elected chief commissioner of the theoric fund (money reserved 
for the relief of the poor) for four years and the commissioners 
were authorized to control general expenditure. During his tenure 
a law was passed whereby surplus revenue went into the theoric 
fund and could only be diverted into the military fund by a deci- 
sion of the assembly. As the poor commanded a majority, they 
now had a financial interest in preserving the peace so as not to 
divert money from the theoric fund and were less ready to engage 
in adventurous wars than in the past. But Eubulus and the assem- 
bly were not pacifist: they sent expeditionary forces to counter 
Philip at Methone, Pagasae and Thermopylae; and they acquired 
the Chersonese and sent cleruchs to Sestos in 353-352. The chief 
opponent of Eubulus was Demosthenes, a brilliant orator, who 
advocated an adventurous policy in the Peloponnese. Rhodes and 
Thrace but did not denounce Philip as the chief enemy of Athens 
until he delivered the speech knonn as the Flrst Philippic, prob- 
ably in 350 B.C. 

The Fall of 0lynthus.-Chalcidice was the key to any offensive 
against Macedonia. Eubulus negotiated unsuccessfully with the 
Chalcidian league late in 3 jz B c.. and Philip forced the issue in 349 
by asking the league as his ally to surrender two pretenders to his 
throne. The Chalcidians refused and treated separately with 

Athens, which was a breach of their alliance with Macedonia. 
Athens granted an alliance and sent 2 ,000  mercenaries and 38 
triremes. Philip remained inactive until the sailing season ended. 
Then he took a number of Chalcidian cities by storm or negotia- 
tion and started a rising against the pro-Athenian governments in 
Euboea in Jan. 348. As Euboea lay on the sea route to Chalcidice, 
Athenian forces were sent there rather than to Chalcidice; but 
these forces suffered such reverses that Athens recognized the 
independence of Euboea and paid a large sum to ransom prisoners 
in July. Meanwhile Philip reduced all Chalcidice except Olynthus, 
to which Athens had sent a further force of 4,ooc mercenaries and 
18 triremes. A third force of 2,300 citizen troops and 18 triremes 
was held up by northerly winds. I t  arrived to find Olynthus in 
Philip's hands. Philip razed the city to the ground and incor- 
porated Chalcidice in his realm. 

The End of the Sacred War.-Before the Athenians had re- 
covered from the shock of defeat in Euboea and in Chalcidice, 
Philip offered peace and alliance. Athens was in a weak position, 
because Phocis was now failing in the Sacred War. and Thessaly, 
Boeotia and Euboea formed a strong group. Even Demosthenes, 
who had criticized Eubulus and denounced Philip in the Olynthiac 
speeches, supported negotiations with Philip as a necessary step 
in extricating Athens from the Sacred War. An interruption oc- 
curred in the winter of 347-346, when Sparta and Athens tried to 
seize Thermopylae, but the plan miscarried. Peace and alliance 
were concluded between Macedonia and Athens in July 346 (the 
peace of Philocrates) ; but opinion in the Athenian assembly was 
divided, Eubulus and Aeschines proposing to implement the al- 
liance and Demosthenes trying to prevent its implementation. 
Philip and his allies, with the exception of Athens which refused 
to send a contingent. invaded Phocis and received the capitulation 
of the Phocians. The Amphictyonic council, guided by Philip, 
made a settlement which was merciful by Greek standards: the 
Phocians were disarmed, their towns were split into villages and 
they had to pay an indemnity to Apollo. The two votes of Phocis 
on the council were transferred to Philip, and he was elected presi- 
dent for the Pythian games in Sept. 346. Athens refused at first 
to acknowledge Philip's position. But the Amphictyonic council 
demanded an apology, and Athens apologized after a debate in 
which Aeschines was shouted down and Demosthenes emphasized 
Athens' isolation and the need to avoid a rupture with Philip and 
his allies. 

Demosthenes' Policy of Resistance.-Between 346 and 340 
Philip increased his control of the Balkan area by a series of cam- 
paigns and negotiations. H e  controlled Illyria as far north as 
Scodra (the modern Shkoder or Scutari in Albania), Epirus. Thes- 
saly through the Thessalian league (of which he was elected presi- 
dent for life) and Paeonia and Thrace through vassal kings. His 
alliances reached as far as the Getae on the lower Danube. the 
Greek cities on the Black sea and the lesser states in the Pelopon- 
nese. The Aetolian league allied itself with him c. 343. The king- 
dom of Macedonia was becoming unified by economic prosperity 
and military success. and the subject peoples in the Balkan area 
were secured by military colonies, economic development and the 
prestige of the king himself. The very strength of Macedonia 
forced the Athenians to decide between Aeschines and Demos- 
thenes in the assembly and in the people's courts. They chose the 
policy of Demosthenes and won the alliance of other states which 
were apprehensive of Macedonia: Corcyra, Ambracia, Leucas, 
Corinth. Achaea, Messenia, Byzantium, Abydos, Chios, Rhodes 
and Euboea, which sent delegates to a conference at Athens in 
March 340 B.C. and agreed in principle to participate in a war 
against Philip. Demosthenes was crowned for his services to the 
state. 

Philip had hoped to win the Greek states by diplomacy. But the 
triumph of Demosthenes ended those hopes, and there was now 
a danger that Athens would find an ally in Persia, which had put 
down a series of revolts and held the Asian side of the Bosporus. 
Philip laid siege to Perinthus in the summer of 340 B.C. and then to 
Byzantium, as these cities had refused to implement their alliance 
with him; and he sent a letter of complaint to Athens which 
rescinded the treaty of alliance with Macedonia. Help was sent 
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to Perinthus and Byzantium by Persia and Athens, which con- 
tracted an alliance, and by Athens' other allies. Philip raised the 
siege, conducted a campaign as far as the mouth of the Danube 
and fought his way through the Triballi in northern Thrace. In  
339 his friends on the Amphictyonic council offered Philip the com- 
mand of their forces in a new Sacred War against the Locrians of 
Amphissa. Philip accepted. %'hen his Macedonian and Thessalian 
forces reached Cytinium in Doris, he sent envoys to ask the Boeo- 
tian league to join him in accordance with the alliance. Demos- 
thenes led Athenian envoys to Thebes and offered a favourable 
alliance to the Boeotian league, under which Athens would pay 
t~vo-thirds of the expenses of war and serve under Boeotia's com- 
mand in the field. The assembly of the Boeotian league voted for 
alliance with Athens and denounced the existing alliance nith 
Philip. The allies occupied strong defensive positions. They re- 
fused all overtures for peace which Philip made, and it was clear 
that Philip could only overcome their opposition by force. 

Philip's Victory at Chaero?zea, 336 B.c.-The YIacedonian army 
was an unknown quantity to the citizen levies of Boeotia and 
Athens; for it had fought on Greek soil only in Thessaly and then 
against the mercenary troops of Onomarchus. The hlacedonian 
cavalry was far superior to that of the allies: the heavy cavalry, 
wearing protective armour and equipped with shield, s
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ord and 
lance, operated in wedge-shaped formations for close fighting; the 
light cavalry, armed like Greek cavalrq- with javelin and sword, 
was designed for skirmishing. The infantry carried a pike twice 
as long as the Greek hoplite's spear, fought in less close order and 
were more flexible in maneuver. and the phalanx or line of battle 
was supported by units of specialized light infantry. In the sum- 
mer of 338 B.C. Philip broke through the allies' position north 
of Amphissa, which was held by ~o .ooo  mercenary troops. He 
offered in vain to negotiate with the citizen forces of Boeotia and 
Athens. A decisive battle mas fought at Chaeronea between about 
3j,ooo Greek hoplites and about 30.000 Macedonian infantry. 
Philip, commanding the right wing of the phalanx, made a bold 
maneuver of withdrawal which drew the Athenians opposite him 
out of their position. As the Greek line moved to its left to main- 
tain contact, a gap opened near the right wing, into which the 
young prince Alexander charged at  the head of the companion 
cavalry. At the same time Philip delivered his attack. Both wings 
of the allied army were destroyed or captured; the centre broke 
and fled. Philip did not launch his cavalry in pursuit, as he had 
done with deadly effect in other battles. Boeotia capitulated and 
XTas treated as a treacherous ally; the league was disbanded and 
oligarchic government mas installed at Thebes, where a Macedonian 
garrison occupied the acropolis. The Athenians accepted terms, 
under which they lost what had been left of the second Athenian 
confederacy, but kept Lemnos, Imbros. Scyros. Delos and Samos 
and entered into alliance with Macedonia. Philip entered the 
Peloponnese and was honoured by every state except Sparta, which 
proudly refused him entry but could not prevent his marching to 
Gythium in southern Laconia. The military might of Macedonia 
was triumphantly demonstrated with a minimum of bloodshed. 

Greece u n d e r  P h i l i p  a n d  Alexander.- The enemies of 
Philip had always claimed that he mould follow the path of Greek 
imperialism and destroy or enslave the city-states which he con- 
quered. Isocrates, who was now 98 years old. wrote a letter to 
Philip in which he urged him to end the period of mad imperialism. 
to bring the Greek states into an association of good~vill and to 
declare war on Persia. h'or was this an old man's fantasy. Isoc- 
rates had seen the ceaseless wars for hegemony in Greece and the 
consequences of social unrest, and he had observed Philip's ability 
to win the support of Thessaly and his enlightened generosity in 
victory. Demosthenes, on the other hand, found that generosity 
inexplicable. He distrusted Philip and Macedonia at the moment 
and for the future. because he was the advocate of untrammeled 
independence for his city-state. Athens. 

Philip chose the way of co-operation. At his suggestion the 
Greek states of the mainland (except Sparta). together with many 
island states. formed a Greek league, which TYas ratified in 337 
B.C. at Corinth and is now called the League of Corinth. The 
states undertook to keep the peace among themselves and to use 

military sanctions against any aggressor; to respect the constitu- 
tion and liberty of one another and to unite in suppressing piracy 
and brigandage; and to refrain each in its own state from any exe- 
cutions or revolutionary procedures uhich were contrary to the 
existing laws. Each state elected a number of delegates, propor- 
tionate to its military and naval strength, who sat on the federal 
organ of government, "the council of the Greeks." All states were 
bound by the council's decisions. which were taken on a majority 
vote and covered all matters of federal government, including is- 
sues of foreign policy. At its first meeting the council entered 
into an offensive and defensive alliance for all time with "Philip 
and his descendants." decided to conduct a war against Persia and 
elected Philip to be commander of its armed forces and chairman 
of the council during the war, citing him as "a benefactor of 
Greece " The council then approved the presence of Macedonian 
garrisons in Thebes. Chalcis. Ambracia and Corinth and called up  
contingents for the war against Persia. 

The settlement of Greece was certainly statesmanlike. I t  went 
much further than the league of 362 B.C. had gone to arrest the 
endemic troubles of the Greek states; and war with Persia would 
provide an outlet for their energies and surplus populations. Al- 
liance with Macedonia did not amount to incorporation in a Mace- 
donian empire. Philip avoided that step. I t  is uncertain whether 
he acted as a Greek with an interest in Greek affairs, as an en- 
lightened statesman who wanted a strong union of poviers against 
Persia, or as a hypocrite who preferred to dominate by appearing 
to unite his potential enemies in a Greek league. In any event the 
league held firm until Philip was assassinated in 336 B.C. I t  then 
elected his son and successor, Alexander 111, to command its forces. 
The same year saw the completion of a federal system in Sicily, 
where Timoleon had defeated the Carthaginians and established 
a moderate form of government in the Greek states. 

The conquest of Persia by Alexander the Great and the army of 
the Greek league is described elsewhere (see ALEXASDER 111, T H E  

GREAT). We are here concerned with events in Greece. Before the 
expedition set out, Thebes rose in revolt, in 336 B.C. and again in 
33 j. Alexander pardoned the first offense and gave Thebes an op- 
portunity to retract from the second revolt. But Thebes remained 
obstinate. Alexander then stormed the city with his om7n troops 
and with those of the Boeotian states which were hostile to Thebes. 
The punishment of the rebels was referred to the council of the 
Greek league, which condemned the population to slavery and al- 
lotted its lands to neighbouring states. Alexander executed the 
sentence. He could and should have prevented the council from 
passing such a sentence; for the liquidation of Thebes was inter- 
preted as an dct of Macedonian imperialism. H e  showed gener- 
osity toward Athens and other states mhich had helped to instigate 
the revolts o i  Thebes and also toward Demosthenes and other 
statesmen who had received subsidies from Persia. but the con- 
fidence which Philip had hoped to create between Macedon and 
Greece was destroyed almost irretrievably. 

In the opening years of the campaign against Persia (334 et  seq.  
B.c.) Alexander respected the position of the Greek league. Island 
states TTere enrolled as members of the league, and a check was im- 
posed on party strife and on revolutionary procedure. On the other 
hand the Greek states in Asia Minor were probably treated as part 
of -4lexander's kingdom; for each n a s  given a treaty by Alexander, 
and Greek and barbarian alike mere governed by his regulations. 
So long as the Persian fleet stayed at sea. Sparta acted openly as 
the enemy of Macedon. and Athens not only instituted conscrip- 
tion for young men but also intrigued with Persia. IVhen the 
Persian Aeet a a s  disbanded, Sparta used Persian money to hire a 
large mercenary army, raised Elis. Achaea and part of Arcadia in 
revolt and invited Athens to join in the fight for independence. 
But Athens refused. The coalition ni th  2 . 0 0 0  cavalry and 20,000 
infantry, defeated one Macedonian army and attacked Megalopolis 
but was broken up in the autumn of 331 by Xntipater. Alexander's 
deputy in Macedonia, who reinforced his army with contingents 
from the Greek league. The fate of Sparta and the rebellious 
states \$as entrusted by the council of the Greek league to Alexan- 
der. H e  forced Sparta to enter the league and made the rebels pay 
an indemnity to Megalopolis. 
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During the rest of Alexander's lifetime the Greek states made 

no move. The central issue in their party politics was the attitude 
to be shown toward him. I n  330 B.C. Demosthenes won his case in 
Athens with his speech "On the Crown" in defense of Ctesiphon, 
whom Aeschines was prosecuting for having proposed that a crown 
should be given to Demosthenes after the battle of Chaeronea; and 
Aeschines left the country. A steady stream of exiles flowed from 
the Greek states to Asia. until Alexander decreed in 324. probably 
with the agreement of the Greek league, that all exiles should be 
reinstated. The states even granted Alexander "godlike honours" 
a t  his own request-some with gratitude and some with mockery. 
Greek envoys, wearing crowns in his honour, waited upon him at  
Babylon just before he died in 323 B.c., at  the age of 32. 

Macedonia and the Greek States, 323-224.-The conquests 
of Alexander in Asia brought great prosperity to the eastern Medi- 
terranean. The accumulation of capital reserves enrdbled Athens 
to equip a large fleet and to improve the city's defenses, and other 
states on the mainland of Greece benefited from the years of peace. 
The wealthy class in most states favoured good relations with 
Macedon. The democratic leaders were afraid of a coup d'dtat 
by the wealthy and resented the restrictions on foreign policy which 
had been imposed by the League of Corinth. So long as Alexander 
lived and conquered, they complied reluctantly with his wishes. 
But the nefis of his death and of the quarrels between his generals 
gave the democratic leaders some hope of throwing off the alliance 
with Macedon. Large forces of Greek mercenaries were under 
arms: 8,000 men, commanded by an Athenian, Leosthenes, were 
a t  Taenarum in Laconia and 23,000 men were marching homeward 
from the east. The Athenian people decided to go to war. They 
engaged Leosthenes and his mercenaries and formed an alliance 
with the Aetolian league, but most of the Greek states-especially 
those which had reason to fear Athenian ambitions-opposed this 
policy or a t  least refused to co-operate. The allies began the Greek 
War, as they called it, (it is alternatively called the Lamian War) 
with an army of about 30,000 men. They seized Thermopylae in 
Oct. 323 B.C. and blockaded a Macedonian army under Antipater in 
Lamia throughout the winter. Meanwhile an Athenian fleet of 170 
ships sailed to the Hellespont but gained no allies. In 3 2 2  three 
Macedonian armies were operating in Thessaly and two Mace- 
donian fleets held the northern Aegean. Superior numbers enabled 
Antipater to defeat and split the Greek allies. Athens surrendered 
unconditionally in Sept. 322. A year later the Aetolian league ac- 
cepted moderate terms from Antipater, who was anxious to settle 
affairs and to intervene in Asia. 

The lessons of the Greek War were clear. Athens was unable 
to  unite the Greek states because of their mistrust and the forces 
of Athens and Aetolia alone were far inferior to the massive armies 
of the Macedonians. Antipater abandoned the policy of co- 
operation. Treating Athens as a traitor, he exacted an indemnity 
for the war, placed a garrison in Munychia to control the Peiraeus 
and Athens and disfranchised the poorer class, so as to leave only 
9,000 citizens as the electorate for an oligarchic government. The 
assembly passed sentence of death on the democratic leaders who 
had instigated the war. Demosthenes committed suicide. Anti- 
pater set up pro-Macedonian oligarchies in the Peloponnesian 
states and installed Deinarchus, a politician from Athens, to act 
as Macedonian governor of the Peloponnese. The freedom of 
Athens and of the Peloponnesian states was at  an end. They were 
now subject to a Macedonian protectorate, which dictated their 
form of government and made them keep the peace. 

From 320 to 275 B.C. the states of the mainland were involved 
in the wars of the Diadochi ("successors") of Alexander, who 
fought for power and ended by dividing the Macedonian empire 
into a number of fairly stable monarchies. During these troubled 
years the Greek states were important to the rival kings and gen- 
erals because they were able to provide troops and taxes. The 
policy of co-operation was applied for the last time in 303 by 
Demetrius Poliorcetes, who revived the League of Corinth and 
treated the Greek states as allies. Otherwise the Macedonians kept 
control, whatever their protestations may have been, by setting 
up puppet governments and imposing garrisons. In  Athens, for 
instance, Antipater's son Cassander in 317 placed Demetrius of 

Phalerum at the head of an oligarchic government under the pro- 
tection of a Macedonian garrison; and this situation lasted till 
307 The council of the Areopagus received many of its tradi- 
tional powers, the rich were freed from the liturgies (public duties) 
imposed by the democracy and a strong control was set on all legis- 
lation; but behind this faqade Demetrius of Phalerum was a tyrant 
who ruled with Macedonian support. The state which made the 
boldest bid for independence was Sparta, whose successful revolt, 
in 280, was joined by Elis and by some states in Arcadia and 
Achaea but not by rivals of Sparta in the Peloponnese. But the 
very success of this revolt made Sparta's allies suspicious and un- 
easy and they fell away when Sparta attacked the Aetolian league 
and suffered heavy losses. In 275 the Antigonid dynasty was fi- 
nally established on the Macedonian throne. 

Between 275 and 224 the strength of the Macedonian kingdom 
in Europe was weakened by the attacks of Pyrrhus of Epirus (d. 
272) and by the intrigues of Ptolemy I1 of Egypt and other Hel- 
lenistic monarchs. The Greek states obtained a greater measure of 
independence. The most vigorous peoples were those of the hill 
country who developed the federal system. The Aetolian league 
had been organized as a league of cantons with a democratic as- 
sembly on the model of the Boeotian league since 370, and it had 
never been subjugated by Macedon. Now it expanded its terri- 
tory by incorporating other states, which retained their own citizen- 
ship but assumed Aetolian citizenship under an act of sympolity, 
and it granted an exchange of citizenships with more distant states 
under an act of isopolity. The Aetolian assembly, which met twice 
a year, decided on policy and elected for the year a general who 
presided over the assembly and commanded its armed forces; and 
routine administration was carried out by a council, of which the 
members were elected by the cantons in numbers proportionate to 
their military strength. The general and his advisers, acting as a 
committee, were entrusted with wide powers, because the assembly 
met so rarely ; and a man could be re-elected to the generalship only 
after an interval of some years, lest he become too powerful and 
autocratic. By 224 the Aetolian league, having defeated its rival, 
the Boeotian league, included within its sympolity the core of cen- 
tral Greece from coast to coast and counted among its close allies 
by isopolity such states as Cephallenia and Chios. Just as the 
democratic city-states of the previous century had been, the 
Aetolian league was aggressive and warlike. 

The Achaean league had been disbanded in the period of Mace- 
donian domination. I t  formed again on a democratic basis c. 280 

B.c., with an assembly of citizens over 30 years of age and a repre- 
sentative council of deputies. From c .  2 0 0  B.C the assembly's 
powers declined. I t  met jointly with the council a t  irregular 
intervals to decide major issues. The predominance of the coun- 
cil made the policy of the Achaean league less adventurous than 
that of the Aetolian, and the member states had a greater degree 
of independence, rarely exchanging their citizenship by an act of 
isopolity. The number of annual generals of the league was re- 
duced from two to one in 2 j5. Then the general acted as presi- 
dent of the assembly and commander of its forces and shared with 
a small committee of officials the exercise of a strong executive 
authority; and the same man could be elected general in alternate 
years. This feature in the league's democratic constitution en- 
abled Aratus of Sicyon to hold office every other year and gain a 
strong position of leadership. Aratus had'a fanatical hatred of 
the tyrants whom Macedon supported, and he drove them out of 
city after city until by 228 the Achaean league comprised almost 
all states in the Peloponnese except Elis, Messenia and Sparta. 

The greatest city-states of the past led a rising against Macedon 
in 267 or 266 B.C. This was the Chremonidean War (so named 
after the Athenian leader), in which Athens and Sparta, in alliance 
with Ptolemy I1 of Egypt, proclaimed themselves champions of 
the liberty of the Greek states. But few of the states joined them. 
The Athenians fought gallantly, but were starved into surrender 
by the superior forces of Macedon in 262. They did not become 
independent again until 229; after this, they preserved their free- 
dom by a policy of neutrality. 

The Spartans lost their allies and remained a second-rate power, 
without Macedonian intervention, until 227 B.c., when they saw 
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themselves threatened by the expanding Achaean league. Sparta 
indeed had been crippled, ever since the battle of Leuctra, by the 
small number of Spartiates, or full citizens, who ouned suffic~ent 
land to pay their contributions to the messes. In 227, however, a 
Spartan king. Cleomepes 111. changed the situation by revolution- 
ary methods: he abolished debts and confiscated all land, which 
he redistributed in lots to increase the citizen body. Having thus 
enlarged his army and announcing a program of social revolution, 
Cleomenes attacked the Achaean league and detached so many of 
its member states that its general. Aratus, called on Antigonus 
Doson, king of Macedon, for help in 224. 

The Coming of the Romans.-Between 224 and 205 B.C. 
Macedon struggled to regain a dominant position in Greece. As 
the price of help to Aratus, Antigonus Doson took over Corinth 
and founded another Greek league. This was similar to Philip 11's 
League of Corinth and included the leagues of Thessaly, Phocis, 
Boeotia, Euboea, Epirus, Acarnania and Achaea. As the elected 
commander of the league's forces, Antigonus cornered and de- 
feated the Spartans at  Sellasia in 222, entered Sparta and canceled 
the measures of Cleomenes. IVhen Xntigonus died, in 2 2 1 .  Philip 
V succeeded to the throne of Macedon. He helped the members 
of the new Greek league against the Aetolian league, Elis and Sparta 
in another so-called Social War (2 20-2 I 7 ) .  which was indecisive. 
At the peace conference the Aetolian delegate spoke of "the cloud 
rising in the west," namely Rome, nhich had gained control of a 
part of the Illyrian coast and Corcyra in 229 and sent envoys to the 
Isthmian games at  Corinth's invitation in 228. When the outbreak 
of the Second Punic War was followed by a series of Roman de- 
feats, Philip allied himself with Carthage (21 j )  and tried in vain 
to oust Rome from the Illyrian coast. Rome raised Philip's Greek 
enemies-the Aetolian league, Elis. Sparta and ilIessenia-against 
him in 21 2 ; the Romans were about to invade Africa when fighting 
ended in Greece in 20 j without a r ~ y  clear gain for either side. 

The period from 20 j to 146 was marked by the advance of Rome. 
Some Greek states called upon Rome for help, as they had called 
upon Persia and Macedon, but they learned to their cost that the 
Romans had neither gratitude nor scruple where their desire for 
power was involved. The Romans' first step was to defeat Philip 
V (battle of Cynoscephalae, 197 B.c.) and to confine him to Mace- 
donia; they were helped in this by the Aetolian and Achaean 
leagues, Athens, Rhodes and Pergamum. I t  was now the Romans, 
not the IlIacedonians, who proclaimed that the Greek states were 
to be independent. They used Greek and Roman troops to en- 
force the transfer of Argos from Sparta to the Achaean league. 
Also, Rome gave the Aetolian league less territory than it claimed. 
The Roman army left Greek soil in 194, but the Aetolian league 
countered by inviting the Seleucid king Antiochus I11 into Greece. 
Antiochus came, in 192, but the Romans and Philip V of Macedon 
drove him out and reduced the Aetolian league to impotence. The 
Romans then defeated Antiochus at  Magnesia, on the other side 
of the Aegean, in 189, deprived him of Asia Minor west of the 
Taurus mountains and announced the freedom of the Greek cities 
there in 188. 

Meanwhile Rome's ally, the Achaean league led by Philopoemen, 
was extending its territory; Sparta, which had been brought into 
the league in 192, tried to secede; but Philopoemen was able t o  
enforce the annexation of the state in 188, after a number of lead- 
ing citizens had been massacred. A few years of uneasy peace 
were marked by complaints which the Greek states made to Rome 
against one another and against Macedon. Then, in I;I the Ro- 
mans ordered Perseus, the successor of Philip V of Macedon, to  
disband his forces. Perseus refused and Rome attacked. The 
Greek states played little part in the war. They watched the almost 
complete annihilation of the Macedonian army (battle of Pydna, 
168 B.c.) and the dismemberment into four republics of the king- 
dom which had towered over them for two centuries. The Greeks 
too were given a taste of Roman methods: in Epirus, where sym- 
pathy with Macedon had been shown in two wars, the Roman army 
destroyed 70 towns and deported I jo,ooo men as slaves; although 
the Achaean league had declared for Rome, 1,000 leading citizens 
were deported to Italy; and Aetolia was weakened by Roman 
troops which helped the pro-Roman party in a civil strife. Even 

so, the authority of Rome was flouted. Then, in 148 a Roman 
army annexed Macedonia as a province; and in 146 another army 
defeated the forces of the Achaean league-Boeotia, Euboea, Pho- 
cis and Locris. This time the consul L. Mummius made an exam- 
ple of Corinth: the men were massacred, the women and children 
were enslaved and the city was razed. Rome ordered the disband- 
ing of all leagues and the replacement of democracy by oligarchy 
in a number of states and announced that any breach of the Roman 
regulations would be punished by death. Thus the liberties of the 
Greek states mere finally and completely abrogated. 

During the period of Macedon's supremacy the centre of eco- 
nomic prosperity shifted to Asia Minor and Egypt, but the Greek 
states remained prosperous, especially those north of the Isthmus. 
War was more humane until Rome entered the field, and i t  caused 
little disruption of trade. The instability of Greek politics was 
due to the widening gap between rich and poor and to the growth 
of slave populations, which reduced the unskilled free worker to  
the minimum level of subsistence. The danger of social revolution 
was always present. I t  caused the rich to band together and t o  
lean on the support of Macedon or Rome. whereas the democrats 
sought to overthrow the rich and to gain new territories. The  
leagues grew in response to the challenge of the greater states of 
the Macedonian world, but they pursued their policy as rivals and 
not as unifiers of Greece, until disaster engulfed them and the 
weaker single city-states. Greek culture became more uniform, 
but Athens was still the centre of sophistication and philosophy. 
I t  was in Athens that Menander wrote his comedies, which depicted 
social life in a city with kindly wit and perfect style. The schools 
of Plato and Aristotle were rivaled by four sects which concen- 
trated on the problems of individual happiness-the Sceptics, the 
Cynics. the Epicureans and the Stoics Individualism was now 
fully emancipated from the strands of city-state religion. Greek 
culture made great strides in medicine. mathematics, astronomy. 
botany, hydrostatics and technical subjects; it excelled in scholar- 
ship and in those varieties of prose and poetry which depend on 
the precise and imaginative mind of the scholar; and it  was mag- 
nificently portrayed in sculpture and painting. But Greek culture 
was gradually losing the distinction that it had derived from the 
city-state and was fitting itself for the long life that it  was to  enjoy 
as the culture of educated men in an urban setting within the 
framework of the Roman empire. 

Our knowledge of the Bronze Age is derived from archaeological 
excavation (see AEGEAN CIVILIZATION) and from the poems at- 
tributed to Homer (9.v.). For the period of the Greek renaissance 
from the 9th century onward we rely on archaeology and on the 
remains of epic (see HESIOD), lyric and elegiac poetry. Political 
and military history begins with the works of Herodotus and 
Thucydides ( q q . ~ . ) ,  who painted some of the background of the 
great wars which they described so brilliantly. Contemporary in- 
scriptions and coinage have survived from the 6th century B.C. 

onward in increasing quantity; they check the accuracy of ancient 
historians and supplement their accounts in an infinity of ways. 
For the 4th century the contemporary history of Xenophon (9.v.) 
is filled out by the fragments of Ephorus and Theopompus, who 
were themselves the ultimate source of later works composed under 
the Roman empire-the Lives of Plutarch (9.v.) and the Library 
of Diodorus Siculus (9.v.). The whole body of classical literature, 
architecture and art provides the rich background against which 
the historical data are marshaled, and understanding of Greek 
politics owes most to the 4th-century orators and philosophers- 
Isocrates and Demosthenes, Plato and Xristotle. 

For the Hellenistic period the scholar draws on a mass of con- 
temporary inscriptions, coins and material remains, but with the 
outstanding exception of Polybius (9.v.) the works of contempo- 
rary historians have survived only in fragments. The career of 
Alexander has been preserved for us by a Roman governor, Arrian 
(g.v.), whose account rests on sources contemporary with Alex- 
ander and is supplemented by Diodorus Siculus and by Quintus 
Curtius Rufus. Our information about the Greek mainland from 
323 to 146 B.C. is drawn mainly from Diodorus Siculus, Polybius, 
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Plutarch's Lives and Livy; and an insight into social manners is 
afforded by the comedies of Menander (q.v.). 

See also separate articles on subjects of special interest, for 
example, GREEK ARCHITECTURE ; GREEK ART ; GREEK LAW; GREEK 

LITERATURE; and GREEK RELIGION. 
The contributions of the ancient Greeks in various fields are 

covered in detail in key articles such as PHILOSOPHY, HISTORY OF; 
LOGIC. HISTORY OF; OLYMPIC GAMES and SCULPTURE. 

B 1 ~ ~ 1 o c ~ a ~ ~ ~ . - G e n e r a ~  histories: G. Grote, History o f  Greece, new 
ed., 1 2  vol. (London, 1888) ; G. Busolt, Griechische Geschichte, 2nd ed. 
(Gotha, 1893-1904) ; E. Meyer, Geschichte des Alterturns (Stuttgart, 
1893-1915) ; J.  B .  Bury, The  History of Greece, 3rd ed. rev. by R. 
Meiggs (London. 1951) ; K. J .  Beloch, Griechische Geschichte, 2nd ed. 
(Strasbourg, 1912-27) ; J.  B .  Bury, S. A. Cook and F. E. Adcock (eds.), 
T h e  Cambridge Ancieat History, vol. i-viii (Cambridge, 1924-30) ; 
M. Rostovtzeff, A History of the Ancient World,  vol. i (Oxford, New 
York, 1926) ; G. Glotz and R. Cohen, Histoire grecque, vol. i-iv (Paris, 
1925-38), part of L'Histoire ge'ne'rale, ed. by G. Glotz; H. Bengtson, 
Griechische Geschichte, (with full bibliography) (1950) ; N. G. L. 
Hammond, The  History of Greece (Oxford, 1958). 

Inscriptions and coins: M. N .  Tod, Greek Historical Inscriptions, 
i-ii, 2nd ed. (Oxford, 1946-48) ; R .  V. Head, et al., Historia Numorunz, 
2nd ed. (Oxford, Kew York, 1911). (N. G. L. H.) 

POSTCLASSICAL AND MEDIEVAL HISTORY 

Greece u n d e r  t h e  R o m a n  Republic.-After the collapse of 
the Achaean league the Roman senate appointed a commis- 
sion to reorganize Greece as a dependency of Rome. Corinth, the 
chief centre of resistance. was destroyed; the national and can- 
tonal federations were dissolved, commercial intercourse between 
cities was restricted. and the government was transferred from the 
democracies to the propertied classes, whose interests were bound 
up with Roman supremacy. Some favoured states like Athens 
and Sparta retained their rights as civitutes liberae, the other cities 
continued to enjoy local self-government but probably were sub- 
jected to payment of tribute. General powers of supervision were 
entrusted to the governor of Macedonia. The internal disorder 
which remained over from the previous political revolutions was 
checked by the historian Polybius, whom the senate deputed to 
mediate between the litigants. 

Greece was seriously disturbed during the first Mithradatic War 
(88-84 B.c.). Many of its cities sided with Mithradates, whose 
success in detaching the Greeks from Rome is to be explained 
partly by the way in which his agents incited the imperialistic am- 
bitions of cities like Athens, partly by his promises of support to 
the democratic parties. The result of the war was disastrous to 
Greece. Apart from the confiscations and exactions by which the 
Roman general L. Cornelius Sulla punished the disloyal communi- 
ties, the extensive and protracted campaigns left central Greece 
in a ruinous condition. 

During the last decades of the Roman republic oppressive exac- 
tions by officials were not unknown. Still greater was the suffering 
produced by the rapacity of Roman traders and capitalists. Sicyon 
had to sell its most cherished art treasures in order to satisfy its 
creditors. A further hindrance to Greek prosperity was the di- 
version of trade which follo?ved upon the establishment of direct 
communication between Italy and the Levant The coastal dis- 
tricts and islands suffered considerably from swarms of pirates who 
freely plundered the chief trading places and sanctuaries; e.g. 
Delos in 69 B.C. This evil came to an end with the suppression 
of piracy in the Mediterranean by Pompey (67 B.c.), who settled 
some of his captives on the desolated coast of Achaea. 

In the conflict between Julius Caesar and Pompey the Greeks 
provided the latter with a part of his excellent fleet. In  48 B c. 
the decisive campaign was fought on Greek soil, and the resources 
of the land were severely taxed by the requisitions of both armies. 
Though Caesar treated the country quite leniently after his victory 
a t  Pharsalus. the Greeks supported the cause of Brutus after 
Caesar's assassination; but they were too weak to render much 
service. They subsequently passed into the hands of hlarcus 
Antonius, who imposed further exactions to defray the cost of his 
wars. The levies and requisitions which iintonius made in 31 B.C. 
for his campaign against Octavian (the future Augustus) exhausted 
the country so completely that, after the battle of Actium, Octavian 

had to take prompt measures to avert a general famine. The 
depopulation which resulted from the civil wars was partly reme- 
died by the settlement of colonists a t  Corinth and Patrae by Julius 
Caesar and Octavian; on the other hand, the foundation of rc'icopo- 
lis by the latter merely had the effect of transferring the people 
from the country to the city. 

Roman I m p e r i a l  Rule ;  Augus tus  t o  Diodetian.- In his 
reorganization of the provinces of the Roman empire Augustus in- 
corporated Thessaly with Macedonia and converted the rest of 
Greece into the province of Achaea under the control of a sena- 
torial proconsul resident a t  Corinth Several states, including 
Athens and Sparta, retained their rights as free cities. The pro- 
vincials were encouraged to send delegates to a synod at  Argos to  
consider the general interests of the country and to uphold national 
sentiment. The Delphic amphictyony was revived and extended 
so as to represent in a similar fashion northern and central Greece. 

Economic conditions did not greatly improve under the empire. 
Although new industries spfang up to meet the needs of Roman 
luxury and Greek marble, textiles and table delicacies were in de- 
mand, the only cities which regained a flourishing trade were the 
partly Italian communities of Corinth and Patrae. Commerce 
languished in general, and the soil mas mainly abandoned to pas- 
turage. Such wealth as remained was amassed in the hands of a 
few great landowners and capitalists; the middle class continued 
to dwindle; and many persons became dependent on doles and 
largesses. 

Seeing no future before them, the European Greeks were content 
to dwell in contemplation amid the glories of the past; and national 
pride was fostered by the undisguised respect with which the lead- 
ing Romans treated Hellenic culture. To  perpetuate this culture, 
the Greeks continued to set great store by classical education, and 
in Athens they possessed one of the chief universities in the Roman 
empire. At the same time the Greeks had so far lost their warlike 
qualities that they supplied scarcely any recruits to the army; and 
they retained too much local patriotism to crowd into the official 
careers of senators or imperial servants. Although in the 1st cen- 
tury A.D. the astute Greek man of affairs and the Graeculus esuriens 
("hungry little Greek") of Juvenal abounded in Rome, both these 
types were mainly derived from the less pure-blooded population 
beyond the Aegean. The influx of Greek rhetoricians and profes- 
sors into ItaIy during the 2nd and 3rd centuries A.D. was balanced 
by the large number of tourists who came to Greece. 

In A.D. 15 the Greeks petitioned Tiberius to transfer the ad- 
ministration to an imperial legate. This new arrangement was 
sanctioned, but lasted only till A.D. 44, when Claudius restored 
the province to the senate. The years 66 and 67 were marked by 
the long visit of the emperor Kero, who wanted to display his 
artistic accomplishments at  the various festivals: in return for the 
flattering reception accorded to him he besto

w

ed freedom and 
exemption from tribute upon the country (this favour was speedily 
revoked by the emperor Vespasian). Important material benefits 
were conferred by Hadrian, who made a lengthy visit to Greece: 
besides erecting public works in many cities. he relieved Achaea 
of arrears of tribute and exempted it from various imposts; and 
he fostered national sentiment by establishing a new pan-Hellenic 
congress at Athens. 

In the 3rd century Greece again experienced danger from for- 
eign invasions. Already in r jo the Costoboci from beyond the 
Danube had penetrated into central Greece and sacked Eleusis be- 
fore being broken up by the local militia. In 2 j3 a Gothic army 
unsuccessfully besieged Thessalonica. In 268 the province was 
overrun by Gothic bands in collusion with a Herulian navy; these 
captured Athens and advanced as far south as Sparta; but a new 
landing in the north was defeated by the emperor Gallienus, and 
the victories of the emperor Claudius I1 in 269 put an end to the 
immediate danger. (W M. ; X.) 

The E a r l y  B y z a n t i n e  Period.-After the reorganization of 
the empire by Diocletian at  the end of the 3rd century, Achaea 
occupied a prominent position in the diocese of Moesia. Under 
Constantine the Great, Macedonia was a diocese of the prefecture 
of Illyricum and was subdivided into the eparchies of Thessaly, 
Achaea (including some of the Ionian and Aegean Islands), Epirus 
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Vetus (including Corfu and Ithaca) and Crete while the other 
Greek islands formed an eparchy of the diocese of Asia. A com- 
plex hierarchy of imperial officials was introduced and the system 
of taxation elaborated so as to yield a steady revenue. The levying 
of the land tax was imposed upon the dekaprotoi ("ten leading 
men") who, like the Latin de~ur iones ,  were entrusted henceforth 
with the administration in most cities. The tendency to reduce 
all constitutions to the Roman municipal pattern became prevalent. 

Although the elevation of Constantinople to the rank of capital 
in 330 was prejudicial to Greece, which felt the competition of 
the new centre of culture and learning and had to part with nu- 
merous works of art to embellish it ,  the general level of prosperity 
in the 4th century was rising. Commercial stagnation was checked 
by a renewed expansion of trade consequent upon the diversion 
of the trade routes to the east from Egypt to the Euxine and 
Aegean seas. Agriculture remained depressed, and many small 
proprietors were reduced to serfdom; but the fiscal interests of the 
government called for the good treatment of this class, whose 
growth at  the expense of the slaves was a step in the gradual 
equalization of the entire population under the central despotism. 
This prosperity received a sharp setback in a series of unusually 
severe earthquakes in 3 7 j. 

The emperors of the 4th century attempted to stamp out by 
edict the old pagan religion, but except for the decree of Theodo- 
sius I by which the Olympic games were interdicted (394). these 
measures had no great effect and indeed were not rigorously en- 
forced. Paganism was long to survive in Greece-particularly in 
the Laconian mountains. The sure footing gained by the Christian 
Church in Greece in the course of the 4th century was strengthened 
by the judicious manner in which the clergy, unsupported by offi- 
cial patronage and often out of sympathy with the Arian emperors, 
identified itself with the interests of the people. 

The schools of Athens in the 4th century still retained much of 
their prestige, and the Cappadocian fathers. for instance Basil of 
Caesarea. went there for their classical studies. In the 6th century 
Justinian forbade pagans to teach philosophy in Athens; and there 
appears to be no evidence that this work was taken over in Athens 
by Christian scholars. ~ ~ h o  seem at  this time to have been attracted 
to the more flourishing schools of Gaza and Alexandria. But even 
if the schools of Athens declined in the early middle ages, there is 
ample evidence that the Byzantines prized their Hellenic tradition. 
Although they called themselves Rhomaioi ("Romans") and were 
proud of their Christian orthodoxy, they never forgot their ancient 
Greek culture. Greece itself, however, was for a long time an ob- 
scure and neglected province, with no interests beyond its church 
and its commercial operations, and its culture declined rapidly. 

Barbarian invasions, mean~vhile, continued. The incursion of 
the Visigoths under Alaric (39 5-396) was accompanied by a syste- 
matic devastation that crippled Greece for decades (the arrears 
of taxation that resulted were remitted by the emperor Theodosius 
I1 in 428). Vandal pirates raided the country in 466 and in 47 j. 
The Ostrogoths under Theodoric were in Thessaly in 482. The 
Huns reached the Isthmus of Corinth in their invasion of j40 and 
Thermopylae in that of j j8. The early part of the 7th century saw 
Greece invaded by hordes of Avars and Slavs; and numbers of 
Slavs settled in parts of Greece (though the country was never 
completely slavicized, as J. P. Fallmerayer maintained). 

From t h e  Isaurians t o  t h e  Angeli, 717-1204.-The emperors 
of the Isaurian dynasty in the 8th century continued the redrgani- 
zation of the provinces into themes ~vhich appears to have been 
initiated by the 7th-century Heraclian emperors and subsequently 
extended to the rest of the empire. By the end of the 10th century 
Greece was divided among the themes of Hellas, the Peloponnese, 
Nicopolis, Dyrrachiuin. Cephalonia and Thessalonica, with the 
maritime themes of Samos and of the Aegean Sea. (Crete had its 
ovrn governor, but from the early part of the 9th century to 961 
it was in Moslem hands.) During the iconoclast controversy 
which raged intermittently from 726 to 843 Greece showed itself 
to be a strong supporter of the traditional use of icons-notably 
in 727 and in 823, when revolts broke out. 

After the final renunciation of iconoclasm by the imperial gov- 
ernment (843) and the establishment of the strong Macedonian 

dynasty (867),  the Greek themes shared in the prosperity of the 
rest of the empire and had a flourishing economic life-particularly 
through the silk industry centred in Corinth and Thebes. I n  spite 
of imperial restrictions, the landed magnates (e.g., the Sgouri of 
Sauplia and the Cantacuzini of Messenia) built up large family 
estates in Greece as elsewhere. Korthern Greece was open to at-  
tack from the Bulgars late in the 9th and early in the 10th centuries, 
but by 1018 the Bulgarian empire had been conquered by  the By- 
zantines. Thessaly was occupied by nomad Vlachs a t  the end of 
the 11th century and became knomn as Great JValachia. Greece 
was also attacked from time to time by the ambitious Normans of 
southern Italy. Robert Guiscard took Durazzo in 1082, whence 
his army advanced into Thessaly before it was driven out by Alex- 
ius Comnenus. In 1147 the army of Roger I1 of Sicily sacked 
Thebes and Corinth and took back to Palermo spme of the Byzan- 
tine silkweavers from these flourishing centres of the industry. 

T h e  Late Byzantine Period.-With the crusaders' conquest 
of Constantinople in 1204 (see CRVSADES) and the subsequent es- 
tablishment of a Latin empire, Greece was split between Latin 
conquerors and Byzantine aspirants to the imperial throne. I n  
the north the Greek despot Michael Angelus Comnenus set up an 
independent kingdom consisting of Epirus, Aetolia and Acarnania; 
and the Epirote rulers for a time enlarged their terrltory and hoped 
to regain Constantinople. But when Constantinople fell to  the 
rulers of Nicaea, Epirote territory and authority d

w

indled; and by  
1340 what remained had either become part of the restored Byzan- 
tine empire of the Palaeologi or fallen to the Angevins of Saples  
or to the Serbs. In  the middle of the 15th century. after being 
overrun by Serbs and Italians, this territory m7as conquered by 
the Ottoman Turks Thessalonica, Thessaly. with central and 
southern Greece and the islands were divided among the Latin 
conquerors after the Fourth Crusade, and a number of feudal prin- 
cipalities uere set up. In the north the kingdom of Thessalonica 
%as granted to Boniface of Montferrat. but it soon fell, first t o  
Theodore. despot of Epirus, uho  took the title of emperor in 1223, 
then to the Byzantine emperor of n'icaea. John I11 Vatatzes, in 
1246. After changing hands several times in the 14th and early 
15th centuries Thessalonica was captured by the Turks in 1430. 

The duchy of Athens (Attica and Boeotia) n as granted as a fief 
by Boniface of Montferrat to the Burgundian Otto de La Roche, 
whose family kept it until 1308. I t  fell to the Almogivares (9.v.) 
in 1311. These Almog&vares. otherwise known as the Grand Cata- 
lan company had entered Byzantine service as mercenaries on the 
conclusion of peace bet>\ een the French and the Aragonese in Sicily 
(1302). They soon quarreled with the Byzantines, however, and 
moved southward. Walter of Brienne, who had become duke of 
Athens on the extinction of the house of La Roche. engaged their 
services next. but quarreled with them in turn; whereupon they 
defeated him in battle. Settling on his lands, they set up  their 
oxTn form of government in the duchies of Athens and Neopatras, 
a i t h  Aragonese princes from Sicily as their dukes. This Catalan- 
Aragonese domination lasted until 1388. when it gave way to the 
Florentine lord of Corinth h'erio Acciajuoli, n h o  in 1391 acknowl- 
edged Amadeo of Savoy as prince of Achaia and called himself 
"lord of Corinth and the duchy of Athens and Neopatras." The 
duchy of Athens mas ruled by the Acciajuoli family (apart from 
a period of Venetian domination, 1395-1402) until i t  was con- 
quered by the Ottomans in 1456-58. 

The most flourishing Frankish principality in Greece was that 
of Achaia, or the Morea (the Peloponnese), under the Villehar- 
douin family. I t  mas originally a fief of Boniface of Llontferrat 
and was granted to LVilliam of Champlitte, nhom in 1205 Pope 
Innocent I11 called "prince of the mhole province of Achaia"; but 
by 1209'it was held dlrect from the Latin emperor by Geoffrey of 
Villehardouin with the title of prince. The Frankish rulers found 
the Byzantine system of granting land in pronoia (i.e., to  the care 
of someone) not dissimilar from their own grants in fee and came 
to terms ni th the natives. who were allowed to hold their lands in 
return for military service to the conquerors Tonard the end of 
the 13th century, the splendid Frankish civilization of the Morea 
began to deteriorate LVilliam of Villehardouin prince of Achaia, 
had already been decisively defeated by Michael V I I I  (Palaeolo- 
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gus) at  the battle of Pelagonia (1259) and been forced after three 
years' captivity, to cede the Moreot strongholds of Mistra, Old 
Maina and ILfonemvasia ( I  262). The Palaeologi subsequently re- 
gained much more of the territory, which was reorganized in the 
14th century as the Byzantine theme of the Peloponnese and gov- 
erned by despots, usually members of the imperial family, with 
their centre at  lLIistra (still famous for its buildings and frescoes, 
the last flowering of Byzantine civilization). In I 381, hon ever. an- 
other band of mercenaries, the Navarrese company, took posses- 
sion of a considerable area in the west in the name of Jacques de 
Baux, a claimant to the Frankish principality; and from 1383, 
when Jacques died, the Navarrese themselves ruled there till 1430, 
when they mere overthrown by the Palaeologi. In the 15th cen- 
tury. however, there were renewed Turkish attacks. which the new 
Byzantine fortification, the Hexamilion across the Isthmus of 
Corinth, failed to stem, and Thomas and Demetrius Palaeologi 
were finally conquered by the sultan >lohammed I1 in 1458-60. 

Venice long retained its Greek conquests. The partition of I 204 
and subsequent acquisitions had given it a number of scattered 
possessions of strategic and economic value, ruled directly or by 
nominees or by special arrangement. The more important of these 
were: the Ionian Islands (q.v.); Modon (1zo6), Coron (1206), 
Argos (1388). Nauplia (1388) and iCIonemvasia (1464) in the 
Morea; Crete (1204) ; and interests in the island of Euboea 
(shared &ith the Veroneae family Dalle Carceri), as well as in nu- 
merous other islands and in the duchy of the archipelago. This 
last was organized under the leadership of the Venetian biarco 
Sanudo, who captured Naxos as early as 1204-05. By I 207 more 
than two dozen islands were held either by him or as fiefs from 
him, and henceforth the Latin archipelago was dominated by \-ene- 
tian families such as the Sanudi and the Ghisi, the Barozzi and the 
Crispi. Venice held h'auplia and Monemvasia until 1540. Crete 
until 1669 (two strongholds there till I 715) and the Ionian Islands 
until I 797 

The Frankish conquest brought the establishment of a Latin 
ecclesiastical hierarchy, though the native Greek priests were left 
undisturbed and the higher Byzantine clerics continued to exist 
side by side with the Latins, though they often resided in Con- 
stantinople. I t  vigorously stimulated economic and cultural life 
in Greece and, on the whole. was accepted by the indigenous ma- 
jority. I t  also evoked a revival of Hellenic patriotism among 
Greek leaders and thinkers in the Byzantine despotate of the 
Peloponnese. In particular, the humanist Georgius Gemistus 
Pletho (9.v.) put forward utopian plans for the new constitution 
based on Plato's republic, but such attempts to revive Greek po- 
litical life could not stave off the Ottoman conquest. 
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MODERN HISTORY 

Greece Under the Turks (1453-1821).-The Turkish con- 
quest of Greece (Tourkokratia) is conventionally dated from 
14j3, when Constantinople was captured by the sultan LIoham- 
med I1 and the last Byzantine emperor, Constantine X I ,  fell with 
his capital. In  fact this date is no more than a symbol and a con- 
venient average, for the greater part of the territory of the empire 
was already in the hands of the Ottoman Turks, and of the re- 
mainder, some parts remained outside Ottdman control for gen- 
erations and even centuries longer. 

At Trebizond, on the Black sea, a so-called Greek empire sur- 
vived till 1461; on the mainland, the despotat of Epirus outlived 
Constantinople in independence for a generation; and many of the 
islands fell to the Ottomans only in the follo~ving centuries- 
Rhodes in 1523 ,  Cyprus in 1571, Crete in 1669 and Tenos in 

1715. The Ionian Islands almost entirely escaped Turkish occu- 
pation But even those parts of Greek territory which escaped 
or delayed Turkish occupation were scarcely ever independent. 
The alternative was generally subjugation to the power of Venice, 
which proved generally more unpopular than that of the sultan. 
\Then \'enice gained control of the Peloponnesus by the peace of 
Karlowitz (1699). the Turks were able to recover it within 2 0  years 
with the ready acquiescence of the Greek population. 

The comparative popularity of Turkish rule during the first cen- 
turies of the occupation was due to a number of contributory 
causes. In the first place, the rule of the early sultans was able 
and strong; at least it kept a t  bay the predatory powers of the 
west. collectively known to the Greeks as Franks. who had shown, 
by diverting the fourth crusade to Constantinople in 1203. that 
their fellow feeling for Christendom was barely skin-deep. In the 
second place, the doctrinal schism of Christendom had reached 
a degree of bitterness in the 15th century sufficient to make Mo- 
hammedans actually more welcome to Orthodox Greeks than the 
Catholics of Rome: and there were those who held that the fall of 
Constantinople was no more than the just due of the emperor and 
of the patriarch who had accepted reunion with Rome, on hu- 
miliating terms. a t  the council of Florence in 1439. Mohammed I1 
therefore astutely appointed Gennadius, the surviving leader of the 
party that had opposed reunion with Rome. to be patriarch under 
his rule. with full confirmation of his rights over the Orthodox 
community in return for their political obedience; and such toler- 
ance toward Christians, who were, like the Ottomans. "people of 
the book," was in perfect accord with blohammedan principle. 

In the third place. Ottoman rule was not initially oppressive 
in its incidence on the subject communities, at least in the golden 
age of the empire (whose apogee is generally identified with the 
reign of Soliman the Magnificent, in the middle of the 16th cen- 
tury). The Greeks in particular enjoyed freedom in two impor- 
tant spheres, apart from the practice of their religion. and these 
were interconnected, both in preserving the continuity of their 
national consciousness and in leading eventually to the struggle 
for independence. 

One of these was freedom of trade, an occupation which the 
Turks traditionally looked down upon in comparison with the pro- 
fession of arms and which enabled the Greek mercantile class to 
build up simultaneously contacts abroad, wealth, a tradition of in- 
dependence and a merchant fleet which could in the event be read- 
ily converted to warlike purposes. The second great freedom was 
that of education in the Greek language. which went hand in hand 
with the freedom of the church. The importance of this factor in 
the conservation of Greek individuality needs no emphasis; the 
schoolmaster, the priest and the poet were the makers of the Greek 
revolution. 

Next among the reasons why the Greeks acquiesced so readily 
for so many generations in the Turkish occupation was the nature 
of the Ottoman political system; but since it was this also which 
led ultimately to the struggle for independence, it is the least sim- 
ple element in the story. The system was based on the traditions 
of the Turkish tribes' nomadic past, adapted to more settled con- 
ditions, but the system never fully assimilated the conception 
of fixed geographical frontiers or that of the nation-state. The 
one constant factor was the centralization of all power in the 
hands of the sultan, from whom alone all rights emanated. His 
empire was dibided for administrative purposes into provinces un- 
der governors of his own nomination, of which Greece was distrib- 
uted among six; but all the land remained the property of the 
sultan, who could dispose of it as he wished in fiefs allotted to 
Turkish settlers (usually loyal military adherents), or permit his 
non-hfoslem subjects to live on it on payment of a land tax. There 
grew up piecemeal exceptions to the system. however. Some im- 
portant garrison towns were subordinated directly to Constanti- 
nople instead of to the provincial governor; some areas achieved 
a special status (Chios, for instance, becoming a private appanage 
of the empress-mother of the sultan) ; and other areas, because 
of their inaccessibility, were left virtually to their own devices 
( e . g  , parts of Crete and of the Pindus mountains and some of the 
smaller islands). A varying measure of local autonomy in the ad- 
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ministration of justice was also tolerated, especially in the Pelo- 
ponnesus. 

At the height of its power. Ottoman rule was not inhumanly op- 
pressive. Its defect was that it was arbitrary and unpredictable, 
being too dependent on the character of individuals, especially 
on that of the sultan at the top. The Greeks' principal obligations 
were to pay the capitation tax (kharaj), which simply entitled 
them to remain alive in the sultan's dominions, the land tax, the 
tax on commerce and occasional special levies according to their 
circumstances and way of life; and to contribute male children 
(about one out of five on average) to the sultan's private service, 
to be brought up as janissaries (q.v.) .  The last was a cruel prac- 
tice (though not always to the worldly disadvantage of the Greek 
children, who might rise through it t o  great heights), and it was 
abolished beiore the end of the 17th century. The taxes, however, 
were not in themselves exorbitant by modern standards. The vice 
of the system was that the Greeks received no rights-not even the 
'elementary rights of justice and security-in return. The result 
was, on the one hand, that they turned increasingly to their own 
resources to manage their own affairs (especially to the priests and 
to the leaders of their own communities. known as prokritoi or 
primates) ; and. on the other. that in many areas lawlessness be- 
came endemic. in the form of the kleplztai (brigands) and the 
scarcely more law-abiding ar?natoloi (men-at-arms or ge~zdarmes) 
whom the Turkish government indiscriminately licensed to put 
down the brigands. Finally, the Greeks had one other course open 
to them in the ramshackle system which Ottoman administration 
became when the days of the great sultans were over; this was to 
penetrate and to usurp the system themselves, by climbing the 
rungs of power which the corps of janissaries and other opportu- 
nities opened to them. By the 18th century they had done this so 
successfully that four of the great offices of state (dragoman of 
the Porte. dragoman of the fleet and voivode or governor of each 
of the t ~ v o  Transdanuhian provinces, Lloldavia and Wallachia) 
had become virtually Greek preserves. The Greeks who infiltrated 
the administration system in this way formed a distinct colony 
at  Constantinople. known as the Phanariotes (from the Phanar, 
the quarter in which they lived). 

All these factors contributed in different ways to the state of af- 
fairs which eventually made the liberation of Greece possible. But 
they took long to work in this direction. partly because the system 
was not generally felt to be sufficiently oppressive except in passing 
spasms. and partly because the contributory factors lvere to some 
extent contradictory in their operation. There was little common 
sentiment between the sophisticated Phanariotes of Constantinople 
and the priests and peasants of central Greece or the brigands in 
the mountains. 

Such manifestations of opposition to Turkish rule as occurred 
up to the 18th century were as spasmodic and unpurposeful as 
Turkish oppression. Greek uprisings were generally in response 
to  deliberate and unscrupulous provocation by external powers in 
the course of great wars fought for no interest of the Greeks, and 
the latter were then generally the victims of both sides. At the 
naval battle of Lepanto in 1571, for instance, between the Turks 
and the forces of Don John of Austria, Greek islanders were by 
force of circumstances serving in both fleets; and mainland Greeks 
who rose in revolt a t  the instigation of Don John were simply put 
down without mercy by the Turks and without help from their al- 
lies. In the following century, the invasion of the Peloponnesus 
by the L-enetian general Francesco Pforosini (whose guns were re- 
sponsible for the destruction of the Parthenon at Athens in 1687) 
aroused not a spark of enthusiasm among the Greeks; and the re- 
turn of the Turks to the Peloponnesus in the following generation 
was accepted as the lesser evil. 

I t  was not until the intervention of the Russians in the 18th 
century that a serious revolt was promoted on Greek territory; 
and again the motives &-ere unconnected with any real demand 
for national independence. Meanwhile, the influential Greeks of 
Constantinople were in effect pursuing quite a different policy of 
their own, which m-as not to disrupt the Ottoman empire but to 
take it over as a going concern. 

The Rising of 1770 and the Beginnings of Nationalism.-The 

rising in the Peloponnesus in 1770 is virtually the beginning of 
modern Greek history. I t  was precipitated by the empress Cath- 
erine the Great of Russia as a diversion in one of the recurrent 
Russo-Turkish wars; but for the first time it  struck a spontaneous 
response from the Greeks (especially the Peloponnesians) and thus 
came near to success. 

The Russian claim to interfere in Greek affairs rested ostensibly 
on the possession of a comnlon religion, which the tsars regarded 
themselves as entitled to  protect, and on the inheritance of the 
Byzantine tradition as a result of the 15th-century marriage be- 
tween the niece of the last emperor of Constantinople and  the 
grand duke Ivan I11 of Muscovy, the first Russian to call himself 
tsar. In practice. the real motive lay in the advantage that a Rus- 
sian liberation (which meant annexation) of Greece would give 
the tsars over the Ottoman rulers, by opening a backdoor t o  Con- 
stantlnople. 

The Greeks. however, welcomed the approaches of the tsar's 
agents for reasons of their own. In the Peloponnesus society was 
relatively advanced and rlpe for self-rule and, being relatively well 
populated, that area suffered more than most from the land hunger 
which resulted from the rule that no land could pass from Turkish 
into Greek possession. The conjunction of a politically conscious 
and aggrieved upper class with a landless and therefore la~vless 
lower class led naturally to a revolutionary mood. 

The revolt of I 770, prepared and incited by Russian agents, took 
the Turks by surprise and was at  first successful. But Russian 
help was late and inadequate (having to come by sea round Europe 
and through the Mediterranean); and, with the help of a blood- 
thirsty army of Albanians, the Turks eventually suppressed the 
rising in the Peloponnesus, the only area in which it  reached 
serious proportions. The Russians quickly abandoned the Greeks 
in order to pursue the war with Turkey elsewhere and brought 
it to a relatively successful conclusion in the treaty of Kuchuk 
Kainarji (1774). An ambiguous clause in this treaty gave the 
Russians a right "to make representations" on behalf of the sul- 
tan's Christian subjects a t  Constantinople, and this provided the 
excuse for all future Russian interventions in Greek affairs. 

After about nine years of barbarous repression by the Albanian 
forces of the sultan. the Peloponnesus recovered a normal level of 
existence and prosperity. But when Catherine the Great tried 
again in 1786 to provoke a similar rising against the Turks,  the 
Peloponnesians had naturally learned their lesson too well to re- 
spond. The only response came from elsewhere. The inhabitants 
of Suli (Souli), in the province of Southern Albania, rose against 
the sultan and were savagely suppressed by the provincial gover- 
nor. .4li Pasha, from his capital a t  Janina. The Russians again 
abandoned their allies, but this time the consequences were more 
pregnant for the future. Ali Pasha's appetite was whetted by  suc- 
cess, and within 30 years he carved out for himself a large semi- 
independent slice of the sultan's empire, seriously weakening the 
strength and cohesion of the whole. This remarkable figure un- 
wittingly played a large part in making possible the Greek revolu- 
tion of 182 1 (see ALI [called the Lion of Janina]). 

Betmeen the risings of 1770 and of 1821 history underwent a 
great change which decisively shifted the balance in favour of the 
Greeks. The American and French Revolutions, the rise and fall 
of Sapoleon, the conflict of the great powers in the near east, the 
outbreak of nationalist revolutions as far away as South America 
and as near as Serbia, the weakness of the Ottoman empire as  re- 
vealed by the virtual secession of Ali Pasha, the incitements of 
European liberals and poets, not only foreign (such as Lord By- 
ron) but also native (such as Rhigas Pheraios). and the awakening 
of a nation31 consciousness by native scholars (such as Adamantios 
Korais) as well as by merchants, politicians and priests all con- 
tributed to the outburst of 1821. The one factor that played rela- 
tively little part in bringing about the revolution was immediate 
Turkish oppression. I t  was rather the enfeeblement and relaxa- 
tion of tyranny that fed the appetite for liberty, as it  was the ap- 
parently imminent dissolution of the Ottoman empire that offered 
the opportunity of escape. 

But the positive motives at  work among the Greeks were dan- 
gerously confused. The aspirations of the different classes and 
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regions were unreconciled. The Greek aristocrats of Constanti- 
nople. of the Transdanubian provinces and of the tsar's court had 
little in common with the peasants, priests and brigands of central 
Greece or with the wealthy merchant families of the islands; and 
no reconciliation had been attempted, or was possible, between 
those who looked to Russia, to England. to France or even else- 
where for patrons of Greek independence. The result was much 
confusion in the years of war (1821-29). 

All the great powers had a more or less definite interest in 
Greek affairs by 1821. I n  Russia there mere considerable Greek 
colonies, including that a t  Odessa which in 1814 founded the 
Friendly society (Philiki Etaireia) with the express object of 
promoting a Greek revolution; and there were also highly placed 
Greek officials. including the tsar's foreign secretary Count Ioannis 
Capodistrias and his aide-de-camp Prince Alexandros Ypsilantis. 
The Austrian empire was hoping to encroach eastward and south- 
ward as the Ottoman empire disintegrated and was seeking to play 
the same role in the northern Balkans that Russia sought to play 
in Greece. England and France alternated in intrigue throughout 
the near east during the Napoleonic Wars. wooing Ali Pasha, the 
sultan and the dissident Greek leaders with arms, money and 
promises by turns. The fate of the Ionian Islands was typical 
of the whole complex of forces at  work. They were taken by the 
French from Venice in 1797 and then occupied in turn by the Rus- 
sians (1799)~  by the Turks (1800), by the French again (1807) 
and by the British (1814) in the space of 20 years; and one of their 
dependencies. the mainland port of Parga, mas even ceded to hli  
Pasha by the British in I 81 7. From all such manoeuvres of power 
politics, the Greeks were simply the sufferers; but experience was 
teaching them how to take advantage of these rivalries. The Io- 
nian Islands. under British control, were a haven where armed 
irregulars from the mainland could take refuge under pressure. 
Russia provided a base from which the Philikz Etaireza could ma- 
ture its plans, as well as a school of statecraft where Greeks could 
learn their political trade Vienna was another haven of refuge 
and intrigue for Greek e'migre's. The French were still reckoned 
the greatest soldiers of Europe even after Waterloo; and the fall 
of Sapoleon released many military adventurers from whom the 
Greeks (as well as the Turks and Egyptians) could learn the art 
of war. Added to this was the nemborn European liberal prejudice 
in favour of freedom. ~+hich provided the Greeks with money, 
arms, propaganda and philhellenes to fight at their side. Only the 
opportunity of revolt was needed. and this was finally provided 
by the open rebellion of Ali Pasha against the sultan Mahmud I1 
in 1820. \Vhile the Turks were preoccupied with this dangerous 
threat, the Greeks in their turn rose in March 1821. 

For the events of the ensuing seven years see GREEK IKDEPEND- 
ENCE, WAR OF; NAVARINO, BATTLE OF. 

The First Phase of Independence (1829-64).-Although 
Navarino made the independence of Greece a certainty. another 
two years pdssed before the fighting ended and nearly five before 
the new state took shape. Among the great powers, Navarino was 
not the end of a war but in effect the beginning of a new one. The 
sultan proclaimed a holy war (jihad) in Dec. 1827, and Russia 
declared war on Turkey in April 1828. France and Great Britain, 
who had striven for six years to avert this climax, reluctantly with- 
drew their ambassadors from Constantinople. I t  was not until the 
Russian armies had almost reached Constantinople that, by the 
treaty of Adrianople (Sept. 1829), the sultan formally accepted 
the independence of Greece as prescribed by the treaty of London 
(July 1827). nhich the battle of Navarino had been fought to en- 
force. From this date all the great powers and other contestants 
finally resigned themselves to the two complementary facts that 
Greek independence could not be reversed and that it did not entail 
the general dissolution of the Ottoman empire. Europe settled 
down \\ith a new equilibrium of the near east. 

Neither the boundaries nor the constitution of the new Greek 
state were yet settled. however. During the Russo-Turkish War 
of 1828-29 desultory fighting continued on the Greek mainland, al- 
most neglected by the preoccupied powers, and even the army of 
Ibrahim Pasha remained at large in the Peloponnesus until a 
French expeditionary force was sent there in 1828 to ensure its 

withdrawal. While the conference of London debated at its leisure 
what should be the limits of the new state (varying from a mini- 
mum area, the Peloponnesus alone, to a maximum area bounded 
on the north by a line drawn from Volos to the Aspropotamos 
[Achelous]), the Greeks set about enlarging their territory uell 
beyond both the minimum and the maximum and lobbying to se- 
cure the addition of important islands such as Samos and Crete. 
They were helped by the military skill of British free lances, such 
as Sir Richard Church and Frank Abney Hastings (qq.v ), as well 
as by the sympathetic connivance of French regulars, to install 
themselves well to the north of the Gulf and Isthmus of Corinth 
on both the mestern and eastern flanks of the Greek mainland 
during 1828-29, though they could not recover strongly held for- 
tresses such as '2thens. Foreign-born Greek leaders, such as Alex- 
andros hlavrocordatos and Dimitrios Ypsilantis, also now played 
a notable part in consolidating Greek expansion, as well as popu- 
larizing Greek ambitions in terms familiar to the European courts; 
and above all, Count Ioannis Capodistrias (see KAPODI~TRIA~ 
IOANSE~ ANTONIOS, Count),  formerly the tsar's foreign secretary, 
who had been elected provisionaI president of Greece by the third 
national assembly (April 1827) and arrived to assume office in Jan. 
1828. conducted Greece's foreign affairs with the utmost skill and 
devotion 

Capodistrias and His Successors -In his personal aspirations 
Capodistrias was less successful. He had a clear but autocratic 
idea of the way to run his new country, a strong, centralized gov- 
ernment a i th  the last traces of local self-government suppressed; 
and nithout actually suggesting that his position should be made 
permanent. he clearly regarded himself as irreplaceable. Mean- 
while the great powers, represented by the conference of London, 
cautiously sought a more orthodox settlement. 

At the time of Il'avarino. they still had in mrnd a ruler of Greece 
who would reinain the sultan's vassal. The treaty of Adrianople, 
by confirming Greece's unqualified independence, made this im- 
possible and early in 1830 the throne of Greece was offered to 
Prince Leopold of Saxe-Coburg (the futute king of the Belgians, 
uncle of the future Queen Victoria), who at  first accepted. Capo- 
distrias, however, subtly hinted to him that the terms of the offer 
mere inadequate to ensure Greece's vrability. and he withdrew his 
acceptance. Capod~strias continued his presidency while another 
candidate was sought, and he grew steadily more unpopular. not 
with the ordinary people, who benefited by his firm rule. but with 
the "primate" families (such as Koundouriotis of Ydra [Hydrd] 
and hfavrom~khalls of hlaina) who had expected to inherit the 
Turkish feudal system under their own mastership, with the liberal- 
minded constitutionalists (led by hlavrocordatos, ~vho  refused to 
take office under the president) and with most of the irregular 
leaders of the war (except Theodoros Kolokotronis, who loyally 
supported Capodistrias and became his licensed tax gatherer, on 
characteristically unorthodox principles). To the natural dissen- 
sions of the Greeks were added the intrigues of the three official 
resrdents. Russian, British and French, who mere appointed to 
look after their countries' interests in Greece from 1828. 

The end of Capodistrias' unequal struggle with confusion came 
on Oct. 9, 1831. when he was assassinated at Nauplia (the first 
capital of Greece) by two members of the Mavromikhalis clan. 
He was succeeded by a triumvirate consisting of his brother Agos- 
tino (hvgoustinos) with two of the wartime leaders, Ioannis 
Kolettis and Kolokotronis; but anarchy soon supervened. Agos- 
tino fled the country in April 1832, and Kolettis and Kolokotronis 
each tried to establish a government of his own (the former sup- 
ported by Mavrocordatos, and each supported by a private army 
of irregulars). The chaos mas mitigated only by the continued 
presence of a reduced French force to keep order in the Pelopon- 
nesus, until a t  last the conference of London reached its final de- 
cision, 15hich was embodied in a convention srgned on May 11. 1832 
(but dated May 7, because the British government had meanwhile 
fallen in the crisis of the Reform bill). By this convention Greece 
was established as an independent kingdom, under the protection 
of Great Britain. France and Russia with rts northern boundary 
from the Gulf of Volos to the Gulf of Ambracia. and including 
some of the Aegean Islands (but not Crete or Samos, for which 
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Capodistrias had fought in vain). Louis I of Bavaria, who was 
also a party to the convention, accepted the Greek throne on be- 
half of his 17-year-old son Otto (9.v.) who arrived at Nauplia on 
Feb. 6, 1833, and endeared himself by at once adopting the Greek 
national costume and the Greek spelling of his name, Othon. H e  
was accompanied by three Bavarian advisers, as well as by a gar- 
rison of Bavarian troops to replace the French; and for the next 
ten years the government of Greece was virtually a Bavarian 
monopoly. 

0tho.-The accession of King Otho (as he is usually called in 
English), backed by a generous loan from the protecting powers, 
was looked upon as the beginning of a new golden age for Greece. 
There were certainly agreeable episodes to record in the immedi- 
ately following years: the transfer of the capital from Nauplia to 
Athens (1834) ; Otho's coming of age (1835) and marriage to 
Amalia of Oldenburg (1836) ; the foundation of the University of 
Athens (1837) ; and the establishment of diplomatic relations with 
Turkey (1839). But they were no more than episodes, and the 
political background was more ominous. 

There were constant disorders in different parts of the kingdom, 
chiefly the result of discontentment of the wartime leaders who 
had been set aside in favour of Otho's new Bavarian administra- 
tors. There were major outbreaks of brigandage on the mainland 
in 1834-36 and again in 1839, and in the latter year conscription 
was first instituted. There was a revolt in Crete in 1841, a year 
after the island had been restored from the Egyptian province of 
Mohammed Ali to the direct rule of the sultan Abd ul-Mejid; and 
although this was juridically no business of the new Greek king- 
dom, it was one of many incidents that helped to remind the 
Greeks that only a small part of their racial and religious kinship 
was under independent rule. 

Above all, there was resentment of the alien and untactful rule 
of the Bavarian clique led by Josef Ludwig, Count .\rmansperg, 
who was in effect absolute ruler of Greece from 1834 to 1837, 
though his title mas changed from "president of the regency" to 
"archchancellor" when Otho came of age. I t  was not until 
Dec. 2 0 ,  1837, that a Greek. Konstantinos Zographos, was first 
appointed as the king's chief minister, and even thereafter the 
Bsvarians continued to hold the ministry of war and to penetrate 
the administration effectively at  many levels. 

Resentment came to a head in 1843. On the night of Sept. 2-3 
the royal palace was surrounded by a rebel force led by veterans 
of the War of Independence, whose chief demands were the re- 
moval of the Bavarians and the establishment of a constitution. 
I t  was a typically Greek revolution, conducted almost without 
bloodshed, with much ebullient good humour and almost no bit- 
terness (except against the Bavarians) and with a strong streak of 
conservatism and personal affection for the king. As soon as Otho 
had given way he became a national hero and the occasion a 
national holiday. h national assembly was convened (attended 
significantly by representatives from the unliberated areas of Thes- 
saly, Macedonia and Epirus) which drew up a constitution pro- 
viding for a lower house (vouli) and a senate (yerousia) This 
constitution, to which the king took his 'oath in March 1844, re- 
mained in force for 2 0  years. 

There followed a period of domestic quiescence, marred only 
by disagreeable episodes in Greece's foreign relations. ?Tith Great 
Britain there were a number of points of friction which did little 
credit to  the protecting power. The British government was en- 
titled to claim, as it vigorously did, the payment of interest on 
the international loan in 1847, as well as compensation for losses 
arbitrarily inflicted on British subjects (including the philhellene 
historian George Finlay and the Gibraltar Jew Don Pacifico) ; but 
hardly to enforce the claims, as Lord Palmerston insisted on doing 
in Jan. 1850, by ordering the Mediterranean fleet to blockade 
Piraeus (Peiraeeus) and openly hinting an intention to annex two 
minor islets alleged to have formed part of the Ionian Islands. 
Palmerston's undignified conduct nearly brought down the govern- 
ment in which he was foreign secretary; he narrowly averted a vote 
of censure by one of the most celebrated speeches of his career. 
The British claims were reduced and met, but Otho came out of 
the episode with greatly enhanced prestige for his courageous re- 

fusal to be bullied. Unfortunately this success led him into a more 
foolhardy act of defiance four years later and to a passionate de- 
votion to the cause of Greek irredentism known as the "Great 
Idea" (Megali Idea). 

In  the Crimean War the British and French sided with Turkey 
against Russia. Imprudently, but for obvious reasons, the Greeks 
sided with Russia, and Otho took the lead with strong popular sup- 
port in an attempt to enlarge Greece's territory. There had been 
no major breach of the peace between Greece and Turkey for 25 
years, though brigandage and frontier incidents had led to a brief 
rupture of diplomatic relations in 1847. Now the Greeks seriously 
set about trying to conquer Thessaly and Epirus. I n  Jan. 1854 
they entered Epirus and defeated the Turks a t  Peta;  in Thessaly 
they had little success. The Turks sent an ultimatum to Greece in 
March and began to expel Greeks from Smyrna and Constanti- 
nople in reprisal. In May British and French troops were landed 
a t  Piraeus to enforce Greek neutrality, and the occupation lasted 
until 1857. Greece's frontiers thus remained unchanged and its 
appetite unappeased. Otho, too, as the leader of Greek irreden- 
tism and the victim of the great powers' disciplinary action. 
reached the height of his popularity. 

At the same time Greece's relations with Great Britain were 
exacerbated by the question of the Ionian Islands. which had been 
left under British protection by the treaty of Nov. 5. 1815. The 
national feeling of the Greek inhabitants of the islands had 
reached a dangerous intensity, which produced a serious rising on 
Cephalonia in 1849. Their future now became fortuitously con- 
nected with the unhappy end of Otho's reign. Otho misused his 
popularity to behave autocratically at  home, while distracting his 
subjects with the prospects of fresh acquisitions of territory 
abroad. Despite a succession of patriotic Greek prime ministers, 
including several heroes of the War of Independence (Mavrocor- 
datos. Kolettis, Kitsos Tzavelas, Georgios Koundouriotis, Kon- 
stantinos Kanaris), the king never fully accepted the role of a con- 
stitutional monarch. Opposition to him grew, first breaking out 
in a mutiny in the garrison of Kauplia in Feb. 1862. 

This was suppressed, but by October trouble was again brewing. 
While Otho and Queen Amalia were on a tour of the Peloponnesus, 
the revolt began in Aetolo-Acarnania on Oct. 19 and spread t o  
Athens on Oct. 22. Otho arrived back in his naval frigate on the 
following day to find a provisional government in power under 
Dimitrios Voulgaris, which had proclaimed his deposition and also 
its intention to maintain the monarchy. Otho never set foot in  
his capital again. The protecting powers recognized that the 
Greeks were acting within their rights in deposing their monarch 
and set about the search for a successor. More than a year passed 
before the right man was chosen. 

I t  was a t  this point that the future of the Ionian Islands be- 
came bound up with the question of the Greek monarchy. F o r  
nearly half a century the British government had argued that its 
protectorate over the islands was essential to its security in the 
Mediterranean, though they had played no strategic role in events 
since the Kapoleonic Wars. As recently as May 7, 1861. the 
chancellor of the exchequer, W. E. Gladstone (who had served 
briefly in the islands as lord high commissioner extraordinary in  
1858-j9) had stated that "it would be nothing less than a crime 
against the safety of Europe" to cede the islands to  Greece. Yet  
exactly 18 months later. on Dec. 8, 1862. the British cabinet de- 
cided to renounce the protectorate in favour of Greece, and by the 
end of the year the decision was widely knoxn to have been taken. 
( I t  has even been contended that the prime minister, Lord Palmer- 
ston, had personally reached this decision before the fall of Otho, 
that he offered the islands to Otho on condition that he would re- 
frain from all provocation of Turkey, but that Otho refused.) I n  
Greece the widespread knomledge of this new intention contributed 
to a characteristic revulsion of feeling in favour of Great Britain, 
which startlingly expressed itself in a plebiscite on the succession 
conducted in Dec. 1862. Out of 244.202 votes, 230.016 were given 
to Queen Victoria's second son. Prince Alfred, whom the British 
government had already officially declared inel~gible, as being a 
member of the ruling family of one of the three protecting powers. 

Various candidates of other powers were similarly ruled out. 
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Finally the search ended with the choice of the 17-year-old Wil- 
liam, second son of the heir to the throne of Denmark. On June 5, 
1863. representatives of the three powers and Denmark signed a 
protocol in London recognizing his election (which the Greek as- 
sembly had enthusiastically carried two months earlier) to the 
vacant throne on the explicit understanding that the Ionian Islands 
would be ceded to Greece. 

The treaty of cession was signed in London on Nov. 14, 1863, by 
representatives of Great Britain, France. Austria. Prussia and Rus- 
sia (the powers which had established the protectorate) and con- 
firmed by a further treaty betureen Greece and the three protecting 
powers (Great Britain. France and Russia) on March 29. 1864. 
The new king. who took the title "George I of the Hellenes" (his 
predecessor had been "king of Greece"), had arrived in Athens on 
Oct. 30. 1863. and the British evacuation of the Ionian Islands 
was completed by the following June. 

The New Monarchy (1863-1924) .-The half century of King 
George 1's reign (1863-1913) was an epoch in itself in modern 
Greek history. an epoch in which Greece grew to the status of a 
p o ~ ~ e r  in its own right (even i f  still a minor one) instead of a semi- 
dependent ward of other powers (though the "protectorate" of 
Great Britain. France and Russia nominally lasted till 1919). The 
period was notable for the most considerable (but not the last) 
increases of Greek territory. Thessaly, most of Greek-inhabited 
Epirus and Macedonia, Crete and the majority of the Aegean 
Islands (except the Dodecanese) were added to the kingdom of 
the Hellenes. These advances were not achieved without setbacks, 
which mere chiefly due to political instability a t  home; and the 
seeds were sown of troubles that were to bedevil the future- 
notably those of the constitutional dispute between supporters and 
opponents of the monarchy and those of mutual hostility between 
Greece and other successor states of the Ottoman empire (chiefly 
BuIgaria and Albania), which previously had either not existed or 
been separated from Greece by the surviving extension of Turkey 
in Europe. Nevertheless, it was also in this period that Greece 
produced its first two statesmen of recognized European eminence: 
Kharilaos Trikoupis (1832-96) and Elevtherios Venizelos (1864- 
1936). These two men differed from their numerous rivals not in 
the fervour of their support for Greece's expansionist claims, 
which were the main political issue of the period, but in the wis- 
dom with which they recognized that the country needed sound 
administration in support of them. 

On his accession, the new king inherited a legacy of political con- 
fusion bordering on anarchy and even violence. A succession of 
ministries came and went during his first year. But a clean break 
with the past came with the inauguration of the new constitution. 
to which he took his oath in Kov. 1864. I t  was highly democratic. 
I t  abolijhed the senate, replacing it with a council of state ap- 
pointed by the crown (abolished in its turn a year later) ; it estab- 
lished elective local government; and it defined the position of the 
king, *hich was in effect that of a passive instrument of the will 
of the people. 

This system came to be described, by an inversion of the usual 
term, as a "monarchical democracy" (vasilevomeni dimokratia) ; 
and there is a happy irony in the phrase, since dimokratia is also 
the Greek for "republic." King George I operated this constitu- 
tion conscientiously and successfully for 47 years, until it was 
revised in 1911. H e  was also luckier than his predecessor in not 
being accompanied by a foreign garrison; and although he had 
Danish advisers in his train, the most unpopular of them, Wilhelm 
Carl, Count Sponneck, left Athens in 1865. Greece was at last 
truly free-free to becomegreat. 

The Cretan Rising, 1866.-Though relative tranquillity was re- 
stored at  home. the new reign's troubles abroad began soon. In  
1866 the Cretans rose in revolt against Turkish rule, which in 
its decline had become truly oppressive. The sultan. Abd ul-hziz, 
sought not only to  suppress the revolt but to transfer Crete back 
to Egyptian rule. A self-constituted Cretan assembly retorted by 
proclaiming its union with Greece, and although the king and gov- 
ernment could not afford the risk of accepting the decision, many 
volunteers went from the mainland to support the islanders in 
arms. 

The Cretans appealed to the great powers, of whom Great 
Britain alone was opposed to the solution of a plebiscite. In  par- 
ticular. European opinion was stirred by the heroic end of the 
monastery of Arkadi. whose abbot blew it up with the garrison 
and its attackers together rather than surrender alive. Though the 
revolt was crushed, the intervention of the powers obliged the 
sultan to grant administrative reforms, which mere embodied in 
the organic statute of 1868. 

The Cretan problem, ~vhich vias to be virtually coextensive with 
George 1's reign, was thus shelved again. The sultan took his 
revenge on the Greeks two years later by creating in 1870 the Bul- 
garian exarchate, a separate ecclesiastical organization for Bul- 
garia, independent of the Greek Orthodox patriarchate which had 
been for so many centuries the unifying force of the Ottoman em- 
pire's Christian subjects. 

The Rz4sso-Turkish War, 1877-78.-The second crisis of the 
new reign mas precipitated by the Russo-Turkish War of 1877-78. 
As in the Crimean War, many Greeks saw in it  an opportunity to 
acquire Thessaly, if not Epirus and Crete as well. But a coalition 
government, in which Trikoupis was foreign secretary, held them 
in restraint, in the well-grounded expectation that the great powers 
would sympathetically consider Greek claims at  the peace settle- 
ment. 

Russian victories. however, swept aside these restraints. The 
government fell. and its successor was only withheld from armed 
intervention by British mediation and by the collapse of Turkish 
resistance in Jan. 1878. In the treaty of San Stefano (March 3, 
1878) between Russia and Turkey. Greece's territorial claims were 
ignored in the interests of creating "Greater Bulgaria" as a Rus- 
sian satellite, with access to the Mediterranean and practically the 
whole of hIacedonia incorporated in it. 

The other powers refused to accept this settlement, which was 
upset by the Conference of Berlin (June 1878) ; but still Greece 
received no satisfaction, beyond an injunction to the sultan Abd 
ul-Hamid I1 to reach an agreement with King George for the 

of their common frontier. The fulfilment of this in- 
junction was dragged out until 1881, when a conference at  Con- 
stantinople finally defined a new frontier between Greece and 
Turkey from the southern slopes of Mt. Olympus in the east to  the 
Arachthos river in the west, giving Greece the greater part of 
Thessaly and a small corner of Epirus. I t  was in 1878, after the 
rejection of the treaty of San Stefano, that Great Britain secured 
the right to occupy Cyprus (which it did not formally annex until 
1g14), in return for a guarantee given to Turkey that its Asiatic 
provinces should be untouched. 

Trikoup2s.-Betaeen the acquisition of Thessaly in 1881 and 
the next great ioreign crisis in 1896, the domestic scene in Greece 
was dominated by Trikoupis. H e  became prime minister early in 
the '80s and remained in power, with brief and generally unfor- 
tunate intervals, until his final resignation in Jan. 18gj. During 
this period great advances were made in Greece's domestic ad- 
ministration. Roads and railways were extended. the merchant 
navy was expanded, brigandage was virtually suppressed and the 
financial administration mas put on a sound basis which attracted 
the confidence of foreign investors. But this progress was subject 
to abrupt setbacks whenever Trikoupis' chief rival, Theodoros 
Diliyiannis. a crafty but hotheaded parliamentarian, succeeded in 
replacing him. 

One such damaging occasion was shortly before the crisis pro- 
voked in Sept. 1885 by the Bulgarian annexation of Eastern 
Rumelia (part of the territorial expansion which in 1878 Bulgaria 
had briefly gained at San Stefano and lost again at  Berlin). Public 
opinion in Greece demanded compensating gains a t  Turkish ex- 
pense. and Diliyiannis mobilized the army and navy. A brief war 
broke out between Bulgaria and Serbia, but the great powers inter- 
vened before Greece could begin hostilities against Turkey, and 
by the familiar method of a naval blockade Great Britain com- 
pelled the Greek government to abstain and to demobilize in May 
1886. Diliyiannis' government fell, and Trikoupis returned to 
poner. He dealt competently with the financial setback caused 
by Diliyiannis' militant policy and retained the confidence of the 
king and people for nearly seven years. Even after Trikoupis' 
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party had been defeated in a general election in 1890 (largely for 
having adopted a pacific policy in one of the recurrent Cretan 
crises in 1889). the king reappointed him prime minister in 1892, 
after dismissing Diliyiannis for incompetence. This was the bold- 
est constitutional step of George 1's reign. 

Crete and Macedonia, 1896-1912.-It was after Trikoupis' 
death (in April 1896), ahen  Diliyiannis was again prime minister, 
that the next major crisis in Greece's foreign affairs occurred, again 
over Crete. The chronic bitterness between Cretans and Turks 
broke out in violence and.bloodshed a t  Canea, the administrative 
capital, in May 1896. 

This time it was Diliyiannis' turn to exercise restraint and to 
accept Turkish promises of reform. But these were not carried 
out, and the deteriorating situation culminated in a further out- 
break of violence at  Canea in Feb. 1897. Diliyiannis announced 
that Greece could no longer remain indifferent and sent an armed 
force to annex the island. Thereupon Great Britain, France, Rus- 
sia, Italy. Germany and Austria proclaimed an international pro- 
tectorate and also landed troops. The familiar intervention of the 
great powers exasperated Greek public opinion to the point of de- 
manding general war on Turkey; and in March 1897, while the 
expedition to Crete was still indecisive, the crown prince Con- 
stantine put himself a t  the head of the Greek forces in Thessaly 
in readiness for war. Hostilities were at  first limited to skirmish- 
ing by irregular bands; but Turkey declared war on April 17, and 
Greece uras defeated in a brief and humiliating campaign (see 
GRAECO-TURKISH WAR, 1897). Peace was eventually signed in 
Dec. 1897. on milder terms than at first seemed probable. Greece 
naturally had to withdraw from Crete. which remained under the 
occupation and protection of the great powers, and minor modifi- 
cations were made to the northern frontier in Turkey's interest, 
but the indemnity originally demanded was reduced from ETIo,- 
ooo.ooo to ETq,ooo,ooo. The prestige of the royal family suffered 
severely, until a characteristic reaction set in after an attempt to 
assassinate the king in Feb. 1898. 

The repulse of Greek claims to Crete and Macedonia was looked 
upon as no more than temporary, and the two territories largely 
occupied political attention in Greece for the next 15 years, until 
the chance of a final settlement came. In Crete the disturbances 
of 1896-97 even represented a slight immediate advance for the 
Greek cause. The protecting powers (reduced to four by the with- 
drawal of Germany and Austria) proclaimed the administrative 
autonomy of the island; and after a further outbreak of violence 
in Sept. 1898 (in which the British vice-consul a t  Herakleion 
[Iraklion] and a number of British soldiers were killed) they in- 
sisted that all Turkish troops should leave the island and invited 
Prince George of Greece (the king's second son) to become high 
commissioner under the nominal suzerainty of the sultan. Prince 
George arrived in Crete in Dec. 1898, originally for a term of three 
years which was eventually prolonged till 1906. His tenure was un- 
fortunately marred and. finally, terminated by a dispute with a 
group of Cretan politicians, led by Elevtherios Venizelos, who 
seceded in March 1905 to set up a "provisional government" of 
the island at  Therison. 

Prince George was replaced in 1906 by Alexandros Zaimis, a for- 
mer prime minister and one of the most eminent, popular and 
respected statesmen of modem Greece, under whose auspices 
Venizelos became the leading figure in the Cretan administration. 
Tranquillity and order were so effectively restored that in July 
1908 the great powers felt justified in beginning the withdrawal 
of their forces from the island. 

At almost the same date, an event took place at the other end 
of the Greek world which entirely upset the powers' calculations. 
This was the Young Turks' revolution, which set up the Commit- 
tee of Union and Progress at  Salonika, the principal town in Mace- 
donia. Having first compelled the sultan Abd ul-Hamid to restore 
the lapsed constitution of Turkey, the committee then deposed him 
in 1909 and effectively ruled the Ottoman empire in the name of 
his successor Mohammed V ;  but toward the Christian minorities 
it pursued a forceful and hostile policy that resurrected all the 
Greeks' latent fears for the future of Macedonia. Since the end 
of the 19th century a state of undeclared civil war between Greek, 

Bulgarian and Turkish irregulars had prevailed in Macedonia. 
somewhat like the situation in southern Greece before the War 
of Independence. The Young Turks' revolution now worked a 
widespread transformation in the whole Balkan scene. I t  brought 
together Greeks, Bulgars and Serbs in the common interest of 
frustrating the "Ottomanization" of Macedonia; it  provoked the 
Cretans yet again to declare the union of Crete with Greece in 
Oct. 1908 and to send a delegation (including Venizelos) t o  
Athens to give effect to their decision; and it led t o  the forma- 
tion in the Greek army of the Military league (May 1909) in 
imitation of the Committee of Union and Progress. Although the 
Greek government pursued the juridically correct course of dis- 
owning the Cretan proclamation of union. the Military league 
succeeded in forcing many of its wishes on the king, including the 
dismissal of his sons from military and naval commands and the 
summoning of Venizelos to  Athens in an official capacity in Jan. 
1910. 

From March 1910, when the Military league dissolved itself 
on the completion of its task, Greece moved swiftly to  the climax 
of the Balkan Wars. A national assembly was elected in August. 
a t  Venizelos' instigation, to revise the co~~stitution. but when i t  
proved unamenable to his wishes, Venizelos, having become prime 
minister for the first time on Oct. 18, dissolved the assembly and 
held a second election'in December. From this election, which 
gave him a large majority, dated his extraordinary ascendancy 
over the Greek political scene. 

His revised constitution was promulgated in  June 1911 ; his 
peace was made with the royal family (the crown prince Con- 
stantine being restored to high command by the creation of the 
new post of inspector general of the army);  the election of a 
chamber of deputies under the constitution of 1911 gave Venizelos 
a majority of five to one in March 1912; and he was ready to 
set about the creation of the Balkan league, which was to destroy 
the Ottoman empire in Europe. Still, however, he would not 
admit the Cretan representatives to  the new chamber until he 
was ready and strong enough to face the consequences. 

The Balkan Wars, 1912-13.-During the summer of 1912 
treaties were concluded between Bulgaria and Serbia and between 
Bulgaria and Greece; Serbia and Greece had no conflicting in- 
terests and no formal alliance as  yet. In  October the three gov- 
emments presented joint demands to  Turkey for reforms in 
Macedonia, which were unacceptable. Turkey declared war on 
Bulgaria and Serbia on Oct. 17. Venizelos at  last admitted the 
Cretan representatives to  the chamber and declared war on 
Turkey on Oct. 18. The First Balkan War (see BALKAX WARS, 
1912-13) lasted seven months, interrupted by  an armistice 
(December-January) for peace negotiations in London, in which 
Greece participated without formally accepting the armistice. 
The war was a tremendous success for the Balkan allies, not 
least for Greece, whose armies captured Salonika, Preveza, Parga 
and Janina in succession, besides the acquisition of Crete, 
Samos and other islands. Constantine, who fully redeemed his 
reputation as a commander, succeeded to the throne on March 18, 
1913, when King George I was assassinated in Salonika. 

Salonika was the point of friction between the allies, of whom 
the Bulgars at  least also hoped to acquire it. Even before the 
defeat of the Turks was complete, Greece and Serbia began t o  
negotiate a treaty of alliance specifically against the danger of 
attack on either by their ally, Bulgaria. The First Balkan War 
was terminated on May 30, 1913, by the treaty of London, which 
virtually abolished the Turkish empire i n  Europe. Among other 
dispositions, it ceded Macedonia to  the Balkan league as a whole 
and left the disposition of the Aegean Islands to the powers. Two 
days later, the Graeco-Serbian treaty was signed, and within a 
month the Second Balkan War had begun with a Bulgarian at- 
tack on the two allies on June 30. 

The Second Balkan War, in which Rumania joined Greece and 
Serbia, ended in a rapid defeat of the Bulgars and a considerable 
recovery of lost ground by the Turks. It was ended by the 
peace of Bucharest on Aug. 10, 1913. Bulgaria was treated 
generously and still. retained part of Macedonia and a n  outlet 
to the Aegean sea in western Thrace. 
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The fate of other areas liberated from Turkish rule by the 

upheaval of the two Balkan Wars was still not completely set- 
tled even when World War I broke out a year later. For in- 
stance, the Greeks continued to claim northern Epirus, part of 
the newly created state of Albania; the Turks refused to with- 
draw from several of the Aegean Islands; and the Italians re- 
mained in the Dodecanese, which they had occupied on an ostensi- 
bly temporary basis in 1912. Relations between Greece and 
Turkey remained bad, and the Balkans seemed to be again on the 
brink of another convulsion when the outbreak of World War I 
in Aug. 1914 merged their parochial problems in the great up- 
heaval of Europe. 

World War I and Asia Minor.--World War I opened up a bit- 
ter difference between the king and Venizelos that lasted beyond 
their lifetimes and divided Greeks for a generation into royalists 
and republicans. The cause was that the two men and their ad- 
visers disagreed on the likely course of the war and consequently 
on the interpretation to be put on the Graeco-Serbian treaty in the 
event of Bulgaria's joining the Central Powers in hostilities against 
Serbia (who was from the first an ally of the Entente). Venizelos 
believed in and hoped for a victory of the Entente. Constantine 
was more uncertain of the outcome and therefore preferred neu- 
trality, with a sympathy toward the Central Powers. The Greek 
general staff, especially the chief of staff, Col. Ioannis Metaxas 
(later prime minister). in the main supported the king with their 
military judgment. Though the crisis was not reached until 
Sept. 1915, when Bulgaria mobilized to attack Serbia, the two 
attitudes were clear from the start, when in Aug. 1914 the king 
assured the German emperor William I1 (whose sister Sophia 
he had married) that he. though officially neutral, was on Ger- . 
many's side in sympathy; and two weeks later Venizelos gave the 
Entente to understand that his sympathies were wholly with 
them and that Greece would enter the war on their side if Turkey 
did so against them. Turkey in fact entered the war against the 
Entente in Nov. 1914, which was also the occasion of the British 
annexation of Cyprus. 

At this juncture the king's will prevailed, supported as he was 
by his chief of staff, and he was able both to keep Greece neutral 
and to retain Venizelos as his prime minister. The struggle 
between Venizelos and the general staff came to a head in March 
1915. when the king dismissed his prime minister rather than 
accept the resignation of Metaxas. In Venizelos' place the king 
nominated Dimitrios Gounaris, who unfortunately chose to repre- 
sent Venizelos as motivated by spite against the royal family. 
Gounaris retained power even after a general election in June 
had given Venizelos' party (the Liberals) a small majority. 
Venizelos was recalled to office only in August and dismissed 
again in October, but in the interval there had occurred the de- 
cisive events of Bulgaria's mobilization to attack Serbia, Greece's 
countermobilization and the arrival a t  Salonika of Allied forces 
on Venizelos' invitation. To restore the situation the king ap- 
pointed Zaimis prime minister, with instructions to repudiate 
Greece's obligations under the Graeco-Serbian treaty on the 
grounds that they applied only to "a war between one of the 
allied states and a single other power," not to a general European 
war. Even Great Britain's offer to cede Cyprus to Greece did not 
sway the new government, and it  was soon withdrawn. Greece 
remained neutral; the king dissolved the pro-Venizelist chamber; 
and the Liberals abstained from the new elections of Dec. 1915 
in protest. 

Neither Venizelos nor the Allies took further drastic measures 
against the king's government until after the discreditable sur- 
render of Ft .  Rupel, on the Bulgarian frontier, to the Germans 
and Bulgars in May 1916. There then followed a series of in- 
creasingly strong Anglo-French ultimatums and, in September, 
Venizelos' secession from Athens to Crete, whence he proceeded 
to Salonika to set up a rival government. Although the Allies' 
terms were repeatedly met by King Constantine's successive gov- 
ernments on paper, they grew steadily stiffer (especially after 
Dec. I ,  1916, when Allied troops landing at  Piraeus were fired on 
by the king's troops as they approached Athens); and they cul- 
minated on June 11, 1917, in a demand that Constantine should 

leave the country, which he did the next day. His second son 
Alexander succeeded him (the crown prince George being both 
unwilling and unacceptable to the Allies). On June 26 Venizelos 
returned to Athens from Salonika as prime minister, and on 
June 29 Greece declared war on the Central Powers. Greek, 
troops were not in action on the Macedonian front until May 
1918, but they played a distinguished part in the final offensive 
in September and contributed an army corps to the French ex- 
pedition into the Ukraine in December. Venizelos' subsequent 
triumph at the conference of Paris (q.v.) was the climax of his 
achievement. 

As early as Jan. 1915 the Entente had tried to tempt Greece 
into the war with the promise of territorial gains on the coast of 
Asia Minor. Venizelos exacted fulfilment of this promise, and 
the Allied supreme council in Paris authorized the landing of 
Greek troops at  Smyrna in May 1919. This was the beginning of 
disaster both for Venizelos and for Greece. He himself spent 
too long for his own good away from Athens, achieving diplo- 
matic triumphs; securing, for instance, the treaties of Neuilly and 
Shvres (q9.v.). terminating the war with Bulgaria and with 
Turkey respectively; the agreement with the Italian foreign 
minister T. Tittoni (July 1919) on the terms of cession of the 
Dodecanese (q.v.) to  Greece; an extension of the Greek area of 
occupation in Turkey (July 1919), almost an agreement on the 
cession to Greece of northern Epirus (which only Pres. Woodrow 
Wilson opposed) ; and, not least, the admiration of all the Allied 
representatives. But within two years the greater part of this 
edifice had collapsed. In Sept. 1920, on returning to Athens, 
Venizelos dissolved the chamber; in October King Alexander 
died; in November Venizelos was defeated a t  the polls; in De- 
cember Constantine was restored to his throne on the crest of a 
wave of emotion; and in the following year the occupation of 
Smyrna developed into a catastrophic war with the resurgent 
power of Turkey under Mustafa Kemal. The Greeks, ill-advised 
or imperfectly restrained by imprudent western politicians, 
launched a general offensive in Asia Minor i n  March 192 I ,  which 
was defeated and then, in July, obstinately renewed. By Septem- 
ber they were in full retreat. 

In October the prime minister, Gounaris, appealed to the 
British government to intervene, while at  the same time the 
French government entered into an accord with Mustafa Kemal. 
The British government, being itself disunited on policy in the 
near east, was unable to rally its allies to a common policy, and 
by 1922 Greece's position was desperate. In Aug. 1922 the 
Turks launched a final devastating offensive, which drove the 
Greeks out of Asia Minor and almost totally destroyed Smyrna 
in September. The remnants of the Greek army rallied on the 
island of Chios under Gen. Nikolaos Plastiras, who put himself 
at the head of an antiroyalist revolution. Constantine, blamed 
for the disaster, left the throne to the crown prince George, and 
six of his principal ministers and generals (including Gounaris) 
were court-martialled and shot under Plastiras' orders. 

There followed one of the most erratic and unhappy periods in 
modern Greek history. The war with Turkey was finally liqui- 
dated by the treaty of Lausanne (July 24, 1923), which super- 
seded the unratified treaty of Shvres. An agreement for the 
compulsory exchange of Moslem and Orthodox populations be- 
tween Greece and Turkey under the supervision of a commission 
of the League of Nations, following the similar Graeco-Bulgarian 
agreement of 1919 (which, however, was on a voluntary basis), 
left Greece with a more homogeneous population, but also with 
nearly 1,500,000 refugees to assimilate. The country's troubles 
were aggravated by an incident on the Graeco-Albanian frontier 
in Aug. 1923, which led to an Italian bombardment of Corfu and 
to the imposition of a heavy indemnity by the League of Nations, 
and by an abortive military rising in Macedonia in October, the 
promotion of which was attributed to the retired chief of staff, 
General Metaxas, and other royalist officers. 

General Plastiras' revolutionary committee accordingly asked 
the young king, George 11, to leave the country (which he did 
in Dec. 1923) while the future of the monarchy was decided. 
Anxious to restore constitutional government, the committee held 
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elections on Dec. 16, which were won by the Liberals. The 
committee then resigned, in Jan. 1924, and after a brief tenure 
of office by Venizelos (who resigned in February) a republic was 
proclaimed on March 25 and confirmed retrospectively by a 
plebiscite on April 13. Adm. Pavlos Koundouriotis, scion of 
a family famous in the War of Independence and himself a hero 
of the First Balkan War, became first president. 

T h e  Republ ic  (1924-35) .-The new republic made an uneasy 
start. marred by friction with all its immediate neighbours to the 
north and also with the great powers. The British minister had 
actually been withdrawn after the execution of the six royalist 
leaders. Little more than a year after the republic's proclamation, 
and before it had a constitution, power was seized on June 26, 
1925, by Gen. Theodoros Pangalos, one of the few soldiers who 
had been successful in the recent war with Turkey; and on Jan. 3, 
1926, he assumed dictatorial powers. Koundouriotis resigned and 
was replaced by the dictator himself after a travestied election. 
Pangalos was an eccentric though not a brutal ruler, but his 
methods were dangerous and had virtually precipitated a war with 
Bulgaria in Oct. 1925, which only the intervention of the League 
of Nations forestalled. He held power only until Aug. 22, 1926, 
when he was deposed by another military coup d'Ctat, led by Gen. 
Georgios Kondylis with the support of Col. Napoleon Zervas at  
the head of a semiautonomous force called the Republican guard, 
Kondylis hastened to restore normal government. He dissolved 
the Republican guard with some bloodshed in September; he re- 
stored Koundouriotis to the presidency; he organized elections in 
November; and after a coalition government had taken office un- 
der Zaimis, he retired from the scene. With some reconstructions, 
the same government held office until May 1928, and in the mean- 
time a new constitution (which re-established the senate) was 
promulgated on June 3, 1927. The occasion of the government's 
fall was a crisis precipitated by the return from abroad of Venize- 
10s. after several years' absence. in March 1928. He became prime 
minister on July 3, dissolved the chamber a week later and won 
a large majority at the general election in August. 

Venizelos then held office for nearly four years (until May 
1932)' during which time he was largely successful in restoring 
normal relations with all Greece's Balkan neighbours. In Oct. 
1928 an agreement was signed with Yugoslavia ( ~ h i c h  had de- 
nounced the Graeco-Serbian alliance of 1913 in Nov. 1924) to 
negotiate all outstanding differences; in Kovember a convention 
was signed with Albania; and in the same month a Greek minister 
was sent to Sofia for the first time since the war. There fol- 
lowed negotiations with Bulgaria on compensation for the prop- 
erty of exchanged populations in Jan. 1929; a treaty of friend- 
ship with Yugoslavia in March 1929; treaties of conciliation and 
arbitration with Hungary and with Austria in 1930; and a final 
settlement of outstanding differences with Turkey in June 1930. 
At the end of Oct. 1930 Venizelos paid an official visit to Ankara 
(Angora). Meanwhile the League of Sations' Refugee Settle- 
ment commission had wound up its work at the end of 1930. The 
republic (of which Zaimis had been elected president in succes- 
sion to Koundouriotis in Dec. 1929) had begun to appear stable 
and accepted. But beneath the surface there were still hostile 
currents. 

A financial crisis in 1932 weakened Venizelos' position. His 
government finally fell over two measures which showed that the 
constitutional quarrel was not dead. One was to change the 
electoral system to that of proportional representation, the other 
to restrict the freedom of the press, which the royalists, under 
the leader of the so-called Popular party, Panayiotis Tsaldaris, 
were alleged to be abusing. After two short-lived governments 
(the second again under Venizelos), a dissolution and a general 
election folloned in September, under the system of proportional 
representation. 

The result was to elect many small groups (including the 
Communists) with no clear majority for any party. Tsaldaris 
formed a precarious coalition which fell in Jan. 1933. Another 
general election in March 1933 (by majority voting) gave Tsal- 
daris a sufficient lead to form a stable government, and it  was this 
government which crowned Venizelos' work by signing a Balkan 

defense pact with Rumania, Turkey and Yugoslavia in Feb. 1934. 
But by the following year a state of near deadlock had been 
reached between the two principal parties. Tsaldaris' Populists 
and Venizelos' Liberals, the latter of which controlled the senate 
while the former controlled the chamber. A bitter battle was 
fought before the two agreed on the re-election of Zaimis as presi- 
dent in April 1934. The real issue was becoming increasingly 
plain: it was the Populists' intention to restore the monarchy. 

T h e  M o n a r c h y  Restored.-In March 1935 an abortive coup 
d'Ctat was staged with the object of putting Venizelos in  power 
and frustrating the royalists. I ts  failure was the end of Venizelos' 
career and made the restoration of King George I1 a certainty. 
Kondylis, who put down the rising, was made deputy premier; 
and after a general election in June. he took part in a coalition 
government of the right wing under Tsaldaris. After internal dis- 
putes about the restoration of the monarchy (which were pro- 
cedural rather than substantive) Kondylis himself became first 
prime minister and then regent. He organized a plebiscite on 
Nov. 3, which approved the restoration of the monarchy; and 
King George u-as back in Athens by the end of the month. The 
constitution of 1911 was restored in place of that of 1927. 

But the settlement was still uneasy. At a general election in 
Jan. 1936 the balance rested almost evenly betaeen a Liberal and 
Republican group led by Themistoklis Sophoulis in succession to 
Venizelos and a right-wing coalition of the parties of Tsaldaris 
and Kondylis and the tiny group led by Metaxas. the former chief 
of staff. Between these two coalitions the balance was held by 
15 Communists. A succession of deaths in the first half of 1936 
left Metaxas the only possible prime minister, and on Aug. 4, 
1936, he converted his position into that of a dictatorship, with 
the king's consent, in order to forestall the threat of a Com- 
munist coup d'Ctat under cover of a general strike, which had 
been fixed for the following day. 

Metaxas' blow to the constitution and, especially, the  king's 
acquiescence in it reopened bitter feelings between royalists and 
republicans, but probably saved Greece from anarchy. There 
followed four years of severe but efficient government, leading up  
to Greece's entry into World War I1 in Oct. 1940. 

World War 11.-The Fourth of August, as Metaxas' regime was 
called, produced administrative efficiency, a sound currency and 
adequate defenses. at the expense of some constitutional liberties 
and of the whole parliamentary system. I t  was ferociously hos- 
tile to the Communists (and to others arbitrarily designated as 
such) but otherwise benevolent and not unpopular. Metaxas had 
been expected by many to side with Germany and Italy in the 
world struggle which was already developing. His military train- 
ing was German, and so was the sense of discipline which he tried 
to impose on his individualistic people; and his judgment in 
World War I had set him at  variance with the western Entente. 
I n  fact, however. he sought first to strengthen the Balkan pact 
inherited from Venizelos, which was extended by a nonaggression 
treaty with Bulgaria in July 1938; and second, to avoid provoking 
any power. especially Germany. He was anything but  timid 
toward Italy, against  horn Greece had joined in voting sanctions 
in 1935. He accepted a British guarantee of Greece's frontiers 
in April 1939, after Italy's annexation of Albania, but  he re- 
mained neutral on the outbreak of World War I1 and continued 
so even after an Italian submarine had sunk a Greek cruiser a t  
Tenos in Aug. 1940. On Oct. 28. 1940, however, the Italians 
forced Greece into the war by invading the country from Albania. 

The Greek army under Xetaxas' chief of staff, Alexandros 
Papagos, drove back the invaders ~ ~ i t h  astonishing success and 
had occupied about a quarter of Albania before the Germans 
joined in the attack on Greece (bia Bulgaria and Yugoslavia 
in April 1941). The country was then rapidly overrun; and a 
small British expeditionary force, which had reached Greece in 
March 1941 in fulfilment of the guarantee of 1939. was driven 
off the mainland by the end cf Apr~l  and off Crete a month later. 

By this time Metaxas had died (Jan. 29), his successor had 
committed suiclde and King George I1 and his new government 
(under Emmanouil Tsouderos) had gone into enforced exile. 
Tsouderos' government in exile lasted three years (till April 
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1944)~ but had no real power. 

The German-Italian occupation of Greece lasted until Oct. 1944, 
though for the ,final year it  was exclusively German. It was 
marked by appalling suffering and great her,oism. The Germans 
found three successive traitors or dupes to make prime minister, 
but few others like them among the people. Resistance began 
with passive nonco-operation, which developed into sabotage and 
the formation of guerrilla bands in 1941-42 and culminated on 
Nov. 25, 1942, with the capture and destruction of the Gorgo- 
potamos railway viaduct by a force of Greek guerrillas and 
British parachutists. This was the only occasion on which the 
two principal guerrilla forces, the Communist-controlled E.A.M.- 
E.L.A.S. (National Liberation Front and National Popular Libera- 
tion army) and Gen. Napoleon Zervas' E.D.E.S. (National Re- 
publican Greek league), effectively co-operated in action. At 
other times they frequently fought each other, though not without 
undertaking independent actions against the common enemy. 

In  a major series of civil conflicts lasting from Sept. 1943 
(immediately after the surrender of Italy to the Allies) to the 
summer of 1944, E.A.M.-E.L.A.S. eliminated all its political and 
guerrilla rivals except Zervas and set up a provisional govern- 
ment in the Greek mountains which by implication disowned both 
the king and his government in exile. A mutiny in sympathy oc- 
curred among the Greek troops outside Greece in April 1944 
(when Tsouderos resigned) ; but after this had been suppressed 
and a precarious peace had been restored among the guerrillas 
in Greece, the two rival governments were brought together in a 
coalition under Georgios Papandreou, a former Venizelist Liberal. 
Accompanied by a small British force. his government returned 
to Athens as the Germans withdrew from Greece in Oct. 1944, 
but disintegrated a few weeks later when the Communist mem- 
bers of the coalition refused to accept its orders to disband their 
guerrilla force. A bitter civil war broke out in Athens on Dec. 3, 
which the British liberating forces intervened to suppress with 
great difficulty, after E.A.M.-E.L.A.S. had overrun virtually 
the whole of Greece except a few square miles of Athens and 
Salonika. 

Tlze Communist Rebellion.-The Communists accepted defeat 
and the disbandment of their forces at  the conference of Varkiza 
in Feb. 1945. Apart from casual brigandage and clandestine sub- 
version, they respected the Varkiza agreement for nearly two 
years. Meanwhile a period of political reconstruction followed, 
under the regency of the archbishop of Athens. Damaskinos, in 
place of the king, who had reluctantly agreed not to return to 
Greece until a plebiscite had been held on the monarchy. Many 
governments succeeded each other rapidly before elections (under 
British, French and U.S. supervision) were held in March 1946. 
The Communists abstained, and a strongly royalist majority was 
returned. A plebiscite followed in September and duly restored 
George I1 (who survived only until April I ,  1947, when his 
brother Paul succeeded on his death). But Greece's postwar 
troubles were once more only beginning. There were now three 
Communist-controlled countries on the northern frontier, and the 
U.S.S.R. evidently still hoped to annex Greece to its orbit. The 
presence of British troops in Greece was unsuccessfully chal- 
lenged as a threat to peace by the Soviet delegate at  the first 
meeting of the United Nations Security council in Feb. 1946; 
and Greece's relations with the neighbouring states were con- 
stantly on the Security council's agenda thereafter. The climax 
was the appointment of a United Nations' commission in Dec. 
1946 to investigate border incidents. 

Within the following months full-scale guerrilla war was re- 
opened by the Communists, who had gone underground in 1946. 
The commitment of defending Greece became too much for the 
British troops and the British taxpayer, and it was taken on by 
the V.S. government, with the announcement of the so-called 
Truman doctrine on March 12, 194:. Massive financial and 
material help from the U.S. came only just in time. for by the 
end of 1947 large areas of Greece were in Communist hands again, 
and on Dec. 24 the Communist leader Markos Vafiades pro- 
claimed a provisional government in the northern mountains. 

Reconstruction and Recovery.-The rebellion dragged on 

throughout 1948. The Communists gained control of large areas, 
and carried off thousands of families (including children) behind 
the "iron curtain." The war was not ended until 1949. when the 
defection of X7ugoslavia from the Soviet bloc closed an important 
stretch of Greece's northern frontier to the rebels. On Oct. 16, 
1949, the Greek Communist broadcasting station announced the 
end of r?en hostilities (though subversion and espionage con- 
tinued). The task of reconstruction was put in hand largely 
with U.S. funds and under U.S. guidance, but the continual change 
of governments inhibited progress. The election of March 19 50 
reversed the trend to the right of 1946 and resulted in a coalition 
of the Liberals and the left centre under N. Plastiras. The coali- 
tion was unstable, and after frequent reshuffling of cabinets, an- 
other election was held in Sept. 1951. 

A few weeks earlier a new phenomenon had entered the politi- 
cal field. Field Marshal Papagos (the first Greek ever to hold that 
rank). who had led the Greek army against the Italians in 1940 
and against the Communist rebels in 1949, resigned as commander 
in chief and formed a new political group, the Rally (Synager- 
MZOS). I t  won the largest number of votes, but not enough to 
enable Papagos to govern alone, and he refused to enter a coali- 
tion. The result was another year of unstable government under 
his opponents until in Nov. 1952 another election Iyas held, this 
time under the system of majority voting (last used in 193s). 
The Rally was overwhelmingly successful, so that a t  last Greece 
was able to dispense with a coalition government. Papagos be- 
came prime minister and set about accelerating the reconstruction 
of the country with characteristic thoroughness but without pro- 
ceeding to the nonparliamentary methods of his dictatorial pred- 
ecessor Metaxas. By the end of 1955, though still in need of U.S. 
assistance and in spite of a disastrous series of earthquakes in 
1953-53. Greece was well advanced in its postwar recovery. 

The Greeks could now at  last assume a more considerable role 
in world affairs. The Dodecanese were finally ceded to Greece 
by Italy under the peace treaty of Feb. 1947. The admission of 
Greece into the Council of Europe in 1949 and into the North 
Atlantic Treaty organization in 1951 (formal entry, Feb. 19j~) 
confirmed that it was now a European power. Papagos was 
welcomed on his visits to Italy. Germany. France and Spain, as 
were King Paul and his queen in the United States. A Greek 
contingent took part in the Korean war (1950-j3). On Aug. 9, 
1954, at Bled, Yugos., Greece signed a treaty of alliance with its 
ancient enemy Turkey and with Communist Yugoslavia. 

Only one serious point of friction remained, with Great Britain 
over the sovereignty of the British colony of Cyprus. The cam- 
paign of the Cypriote Greeks for union (enosis) with Greece mas 
adopted by Papagos' government in 19 j4. The Greek claim soon 
spoiled the harmony between Turkey and Greece. The Turkish 
government took the viex that, in the event of Britain's with- 
drawal, the island should return to Turkey. A British-Greek- 
Turkish conference, which gathered in London to find a solution 
to the dispute, ended in deadlock on Sept. 7 ,  195s. (See  CYPRGS.) 

The death of Papagos (1883-1955), which occurred on Oct. 4, 
deprived the country of its outstanding personality, and soon re- 
vealed disintegrating tendencies within the Greek Rally. Kon- 
stantinos Karamanlis (1907- ), who as minister of public 
works had earned himself wide popularity, formed a new govern- 
ment. A new election was held on Feb. 19, 1956. Karamanlis' 
National Radical union, a new government party, won 161 of 300 
seats in the chamber of deputies, the opposition being divided into 
seven different groups, including a crypto-Communist one. 
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POPULATION 

The population of Greece. less than ~,ooo,ooo in 1829. steadily 
increased, by territorial expansion, the influx of refugees from 
other countries and natural causes. (See Table I.) 

TABLE I.-Area and Pop~tlntion 

Year of Area in 
square Population 

census 1 miles 1 Difference 

Per 
i n  numben 1 cent 

Density per 
square mile 

51.18 
41.0i 
75.22 
86.66 
89.08 
99.13 

10i.8i 
95.01 

123.76 
146.51 
149.09 
165.34 

- 

-185,365t + 704,194 
+221,576 
+507,i38 
f 246,598 
+198,146 

+2,899,522 
+673,210 

+l,l?0,1766 

*Population calculated restrosgectively on the ba-is of the census of 1828. tTbe drop 
in population reflects the loss of life during the War of Independence 11821-28). $The 
Ionian Islands were annexed in 1864. BThessaly and Arta were annexed in 1881. 1.4 
small strip of territory in Thessaly was ceded to Turkey in 1897. 'IMacedonia, Epirus, 
Crete and t h ~  eastern .4egean Islands were annexed in 1912-13; and Tllrace, Imbros 
and Tenedos In 1919-20. PEastern Thrace, Imbros and Tenedos were ceded to Turkey 
in 1922. 6 The increase in population between 1920 and 1940 reflects the influx of refugees 
from Asia Minor and subsequent exchanges of population. "The Dodecanese mere 
annexed in 1917. OPrelirn~nary. 

- 

-19.75 
+194.38 

f l 5 . 2 0  + 30.23 
t l l  27 + 8.11 

+ l lO . l i  
+12.17 
+18.37 

By mid-20th century the average birth rate was 25 per 1,000 
and the average death rate 10 per 1.000; during the German occu- 
pation of 1941-44. however, the death rate rose to 26 per 1,000. 

The distribution of population by geographic regions, according 
to the census of 1961, is shown in Table 11. 

TABLE 11.-Population by Geographic Regions, 1961 

+285,727 1 + 3.89 
+726,939 , + 9.53 

Regions 

Mainland: 
Central Greece . 

(with Euboea) 
Peloponnesus . 
Thessaly . . 
Macedonia . . 
Euirus . 
Tiirace . . 
Total, mainland 

Islands: 
Ionian Islands . 
Crete . . . 
Aegean Islands . 

Total. islands 

The population of the municipal district of the capital, Athens, 
was 621,741 according to the census of 1961, but greater Athens, 
which includes the suburbs of the capital as well as its port of 
Piraeus, had a total population of 1.837.041. Other large towns 
(1961 pop.) are Salonika (Thessalonike) mith 377,026: Patras 
with 94,758; \'olos with 67,314 (mun.); Kavalla with 44.406; 
Iraklion (Candia) with 64,492; Larissa with 55.733; Kalamata 
with 38,077; Serrai (Seresi with 39.804; Drama with 32,328; 
Canea with 38.268; Ioannina with 36,295; Komotine with 29,731 
(1951 pop.) ; and Corfu with 27.431 (1951 pop.). The urban pop- 
ulation was 36.8% of the total in 1951, the rural population 63.2%. 

Languages.-Although there are small groups of Turkish- 
speaking Moslen~s in western Thrace and Slavonic-speaking 
pockets in Greek Macedonia, 96% of the population speaks the 

Area in 
square miles 

Greek language (q .v . ) ,  which is the mother tongue of 93% of 
the population (some being bilingual persons who, in addition 
to their mother tongue spoken in the home, habitually use Greek). 
The largest foreign-language group is the Turkish, which num- 
bered about 130,ooo in 19 51. 

Religion.-The Eastern Orthodox faith is the established re- 
ligion in Greece, 96.5% of the population belonging to that church. 
Of the remainder, the largest single group is Moslem. The Church 
of Greece is administered by the Holy synod, which consists of 
the archbishop of Athens and primate of all Greece as chairman 
and I 2 metropolitans assisting him. 

There are j 1  dioceses throughout the country, each presided 
over by a metropolitan. Although inseparably united from the 
point of view of dogma with the Church of Constantinople (where 
the ecumenical patriarchate has its seat), the Church of Greece 
is completely autocephalous. Religious toleration and freedom 
of worship are guaranteed by the constitution, but proselytism 
is forbidden and punishable by law. 

Education.- Primary education is free and compulsory for 
all children bet

w

een the ages of 6 and 14 years; in the year 1953- 
54 there were 9,939 primary schools (public or private), at- 
tended by 980,036 children and staffed by 20,442 teachers. 
Secondary education is provided at  gymnasia, which are separate 
for boys and girls in the big towns but mixed in the smaller 
towns and villages. Children who have a school-leaving certificate 
from a primary school may enter a gymnasizim after passing an 
entrance examination. Tuition is for six years and is completed 
by a school-leaving examination. There are also commercial and 
technical schools in the category of secondary education. I n  
19 53-54 public and private secondary schools together numbered 
661, with 218,929 pupils and 6,815 teachers. 

For higher studies there are two universities, one in  Athens 
(founded in 183;). with 4,397 students in 1952-53; and one in 
Salonika (founded in 1925), with 2,261 students. Athens also 
has the National Technical university ("Polytechnic"; 1,348 
students 'in I 952-j3), the High School of Economic and Com- 
mercial Studies (2,144; cf. 1,108 in 1951-52) and the High School 
of Political Sciences (1,561). Teachers are trained a t  14 training 
colleges, mhich had an average annual, attendance of 3,000 in the 
19jos. 

The ministry of education is also responsible for  the preserva- 
tion and upkeep of ancient monuments of all periods. for the up- 
keep and functioning of museums and for the supervision of 
excavations. I t  has a department of arts, responsible for music 
and the graphic ar ts ;  a department of letters, responsible for 
theatres, motion pictures. libraries and public records; and a 
department of churches, responsible for ecclesiastical and religious 
matters. Great Britain, the United States and France maintain 
schools of archaeology in Athens. The British council maintains 
an institute and library, as do Italy, the German Federal Republic 
and Sweden. 

Population 

GOVERNMENT, ADMINISTRATION A N D  DEFENSE 

I 

Constitution.-Greece has a written constitution. in the draft- 
ing of which the French and U.S. constitutions, as well as British 
constitutional practice, were largely d r a m  upon. 

During the struggle for independence (1821-32) the represen- 
tatives of the Greek people, in their national assemblies. made 
various attempts to evolve a constitution and to organize a state; 
but all these efforts were of an ephemeral nature. as the persons 
who framed the constitutions were theorists trying to copy the  
U.S. and French models while at the same time imposing elaborate 
checks on the executive without taking realities into account. 

From the establishment of the monarchy in 1832, Otho I as 
"king of Greece" ruled for ten years without a constitution a t  all 
but with the assistance of a regency council and of a senate. 
There was a growing opposition to this "absolutist" regime, how- 
ever, and a bloodless revolutian led by General Demetrios Kal- 
lergis in 1843 forced King Otho to agree to the convocation of a 
national assembly mandated to draw up a liberal constitution. 

The constitution of 1844 provided for an elected chamber of 
deputies and a senate nominated by the crown. The king still 
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retained wide powers, including the right to veto legislation, to 
appoint and to dismiss ministers and to dissolve the chamber. 

I n  1862 King Otho was dethroned by another bloodless revo- 
lution. and a fresh national assembly was convened to draw up a 
new and more liberal constitution. This assembly offered the 
crown to Prince William of Denmark, who became "George I,  
king of the Hellenes" in 1863 and established a lasting dynasty. 

The constitution of 1864 abolished the senate, leaving the cham- 
ber of deputies as the sole legislative body. I t  also laid down 
that "all powers are derived from the nation and are exercised 
in the manner prescribed by the Constitution," thus establishing 
the principle of a popular monarchy (or "crowned democracy" 
as it  is known in Greek legal parlance). I t  remained in force 
until 1911, when it  was revised to form what is known as the 
constitution of 1911. Under this new constitution, the main 
prerogatives of the crown were left intact, so that the king still 
had the right to appoint and to dismiss ministers and to dissolve 
parliament; but constitutional practice demanded that after an 
election the king should entrust the leader of the majority with 
the formation of a government and that in the event of the gov- 
ernment's being defeated by a vote in the chamber and resigning, 
the king should entrust the leader of the next strongest party in 
the chamber with the formation of a government. 

After the abolition of the monarchy and the establishment of a 
republic in 1924, a new republican constitution was promulgated 
in 1927. This remained in force until the restoration of the 
monarchy in 1935, when the constitution of 191 I was brought back 
into force. 

Greece's first parliament after World War I1 (elected on 
March 31, 1946) had a mandate to revise certain "nonfunda- 
mental" provisions of the constitution. A constitution drawn 
up  by an all-party parliamentary commission was ratified by the 
chamber on Dec. 22, 1951, and was promulgated on Jan. I,  1952. 
The  main provisions of this constitution, which consists of 112 

articles, are as follows: 
Articles I and 2 prescribe that the Eastern Orthodox Church is the 

established religion of Greece; that the exercise of all other religions is 
tolerated, with the limitation that there shall be no proselytism directed 
against the established church; and that the Church of Greece is auto- 
cephalous. 

Articles 3-20 constitute what may he termed the Greek "Bill of 
Rights." They prescribe equality before the law, immunity irom arbi- 
trary arrest, habeas corpus, ireedom of assembly and of association, 
the inviolability o i  the home, the freedom of the press, compulsory free 
state primary education, etc. As revised in 1951, article 11 o i  the 
constitution of I Q I I  was amended bv the addition of a clause making 
it  illegal for civilservants to strike. .~rticle 14 was also amended so 
to give judicial authorities the right to confiscate a newspaper if it 
openly incites to sedition. 

Articles 21-28 relate to the form of government and to the pra- 
rogatives of parliament. 

Articles 29-44 define the authority of the crown, the most important 
of the royal prerogatives being that the king appoints and dismisses his 
ministers, is supreme commander of the armed forces and has the right 
to dissolve parliament (but must simultaneously order the holding of 
elections within 45 days of the dissolution of parliament and the re- 
convening of parliament within 90 days of its dissolution). 

Articles 45-53 relate to the succession and to regency and prescribe 
that the Greek crown and its constitutional rights are hereditary and 
vested in the dynasty of King George I, males having priority in the 
order oi succession; that the heir to the throne must belong to the 
established church; and that in the king's absence abroad the duties of 
regent are exercised by the crown prince (if of age) or, in the event 
of there being no crown prince or of his not being of age, by the queen. 

Articles 54-76 prescribe parliamentary procedure and the preroga- 
tives of parliament, including immunity, qualifications and disabilities 
of deputies. 

Articles 77-81 relate to ministerial responsibility and provide for the 
impeachment of ministers by the chamber. 

Articles 82-86 lay down that the council of state (synzvoulion 
epikrateias) is the supreme court in matters of administrative law and 
has the power to examine the legality of ministerial decrees, acting as 
a court of justice in cases of administrative law and hearing the ap- 
peals of private citizens against the validity o i  acts by ministers or 
other public authorities. 

Articles 87-98 relate to the judiciary and make provisions for its 
independence, judges of the higher courts being appointed for life and 
other members of the judiciary being irremovable unless convicted of a 
criminal offense. They also lay down that courts oi law shall sit in 
public and that the jury system shall be maintained 

Articles 99-112 are of a general nature and provide for the perma- 

nency of civil servants, for the election of municipal councils by uni- 
versal suffrage and for all able-bodied Greek citizens being liable ior 
military service; they also specify certain constitutional guarantees for 
foreign capital invested in Greece. 

The chamber of deputies meets in Athens and is elected every 
four years. There is universal suffrage, women having been given 
the vote in 1952. Voting is obligatory and secret. The electoral 
system is not prescribed by the constitution, but is regulated by 
statute. 

Local Government.- The Greek administrative system is 
very largely modelled on the French system. For administrative 
purposes the country is divided into 9 departments and 51 nomoi 
or prefectures. There is a governor general (who is a full cabinet 
ministerj of Northern Greece with headquarters in Salonika and 
governors general of Epirus, of Thrace, of Crete and of the 
Dodecanese. Governors general and nomarchs (prefects) are ap- 
pointed by the government. 

The peninsula of Mt. Athos ( q . ~ . )  in Khalkidiki (Macedonia) 
forms a self-governing community and enjoys a privileged 
status. Though administratively forming a part of the Greek 
state, it is subject to the spiritual jurisdiction of the ecumenical 
patriarchate in Constantinople and is governed by the Holy Com- 
munity, which consists of representatives of the 20 monasteries 
situated in the peninsula. 

MunicipaI government, wit11 eIected mayors and urban and rural 
councils, was established in Greece in the middle of the 19th cen- 
tury and is indeed part of the constitution. Municipalities and 
communes have the right to raise certain taxation subject to the 
approval of the ministry of the interior, but the general expenses 
of the provincial services are defrayed by the state budget. Mu- 
nicipal elections are held every four years. 

Civil Service.-The civil service is composed of established 
permanent officials, who are irremovable except by decision of a 
ministerial disciplinary council, and unestablished officials who 
are removable by decision of the minister. There are no perma- 
ment undersecretaries at  the ministries, their place being filled 
by secretaries-general who change with the government. The 
secretary-general is the senior official after the minister, some of 
whose authority is delegated to him. 

Just ice a n d  Police.-Article 87 of the constitution laid down 
that "justice is administered by judges appointed by the King 
according to the law." The supreme court is the Areios Pagos, 
which consists of two divisions, civil and criminal. There are 
11 courts of appeal, which can hear both civil and criminal cases, 
and 58 courts of first instance. with a criminal court at the seat 
of each. There are also 350 courts of the justice of the peace 
and 47 magistrates' courts. Each court (with the exception of 
the last two categories) has its district attorney. In  addition 
there is the council of state (symvoulion epikrateias), whose 
function has already been described. 

The administration of justice is supervised by the minister 
of justice. Procedure follows the French model; i.e., the in- 
vestigating officer examines the evidence and interrogates wit- 
nesses and, if he decides that there is a prima facie case, sends 
the file to the district attorney, who then decides whether a charge 
shall be formulated. If a charge is made, the case is heard in open 
court, the district attorney representing the crown and the accused 
being represented by counsel. 

There are two bodies of police, the town police (astyzomia 
poleon) and the gendarmerie (chorophylaki). Both come under 
the administrative control of the ministry of the interior. The 
police were reorganized by a British police mission after World 
War 11. 

Labour  a n d  Social Legislation.-Greece ratified and put 
into effect the Washington convention on the 8-hour day and the 
40-hour week; and the right to annual holidays with pay was 
established in 1945 throughout industrial, commercial and public- 
utility concerns. Engagements and dismissals are regulated by 
lay,  and industrial health and safety are also regulated by legis- 
lation. 

Social insurance is highly developed, and there are a large num- 
ber of mutual benefit institutions established by the various trades 
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and protessions. In  1939 the state established an autonomous 
central fund (Idryma Koinonikon Asphaliseon or I.K.A.) to pro- 
vide relief in case of sickness, old age and unemployment, to 
which other funds have gradually been affiliated. Contributions 
to the funds vary; for example, to I.K.A. the worker pays 1% 

of his salary to cover sickness benefit and another 1% to cover 
his pension, while the employer contributes 5 %  and 3% re- 
spectively. 

The Greek trade-union movement numbers more than 2,000 dif- 
ferent unions, with a total membership of about 2 jo,ooo. Largely 
thanks to the mediating efforts of the British T.U.C. immediately 
after World War 11, the Greek General Confederation of Labour 
was reconstituted and affiliated to the I.C.F.T.U. 

Defense.-The guerrilla operations of 1946-49 necessitated 
the maintenance of a much larger army than the normal peace- 
time establishment, and the international defense obligations 
subsequently assumed by Greece (which adhered to the North 
Atlantic treaty in Feb. 1952 and signed the tripartite alliance with 
Turkey and Yugoslavia at Bled on Aug. 9, 1954) did not allow 
any substantial reduction. 

A large proportion of the cost invo~vkd was undertaken by the 
United States and by Great Britain. but defense expenditure still 
accounted for more than 40% of the Greek budget in 1954-55. 

The ultimate responsibility for defense matters rests with the 
ministry of national defense, which has its own general staff. I n  
addition to the minister of national defense, who exercises over- 
all supervision and control of defense matters, there is an under- 
secretary of national defense and an over-all general staff of 
national defense. 

Military service is compulsory. liability beginning in the 21st 
year of age and lasting until the 50th. The normal term of service 
is 24 months, followed by 19 years in the first reserve and 10 years 
in the second. 

Effectives of the armed forces totalled 140,000, including 11,- 

ooo for the navy and 12,000 for the air force. The land forces 
are organized in three army corps, in addition to a separate com- 
mand known as A.S.D.A.N. (higher military command of Attica 
and the Islands) which has the same status as an army corps and 
is based at Athens. In 19 54 the army comprised ten divisions, with 
an independent commando brigade. 

The navy, in 1954, comprised the cruiser "Elli" (8,856 tons, 
formerly the Italian "Eugenio di Savoia"), 3 fleet destroyers, 14 
frigates, 4 submarines. 7 gunboats, 4 mine sweepers. I training 
ship, 14 motor mine sweepers, 2 mine layers, 16 launches, 8 oilers, 
2 repair ships, 10 landing ships, 21 landing craft, I salvage vessel, 
6 transports, 3 lighthouse tenders, j water carriers and 10 fleet 
tugs. The main base is a t  Salamis and the main dockyard at  
Skaramanga. 

The air force consisted of fighter squadrons, light bomber 
squadrons, transport squadrons and reconnaissance squadrons. 
The main bases are at Therme (formerly Sedes, near Salonika), 
Larissa, Eleusis and Dekeleia (formerly Tatoi, near Athens). 

ECONOMY 
Agriculture.-Although only 25% of the land is suitable for 

cultivation-I 5% is forest or woodland and the remaining 60% 
barren or rocky-Greece is essentially an agricultural country, 
with more than 55% of the p~pulation directly engaged on the 
land. The country is far from self-sufficient in food, however, 
as only about one-half of the wheat and one-quarter of the other 
cereals consumed are home-grown. 

The paucity of arable land inevitably resulted in the intensive 
cultivation of what may be termed luxury products, such as to- 
bacco, currants, etc., which bring relatively high prices on the inter- 
national market. Tobacco alone normally accounts for about 40% 
of the total value of the country's exports. 

Tobacco is groxn mainly in Macedonia, in Thrace and in the 
Agrinion district of central Greece. The cultivation of the vine 
is mainly concentrated in the Peloponnesus (especially in the 
narrow belt of lowland along its northern and northwestern 
coast line) and in some of the islands (notably Crete). The chief 
areas for wheat are Thessaly, Macedonia and Thrace, maize be- 

ing grown mainly in Epirus. After grain, the oIive is the most 
important crop (Greece is the third largest producer in the world) ; 
i t  is grown mostly in the low-lying coastal areas and in the islands, 
especially Corfu. 

The problem of providing a means of livelihood for  ~ , j o o , o o o  
destitute refugees from Asia Minor after the disastrous campaign 
of 1922 and the subsequent exchanges of populations was partly 
solved by the agrarian reform of 1924, when large estates were 
expropriated and broken up for settlement by the refugees. T h e  
second stage of this redistribution of land came in 1952, when 
provision was made in article 104 of the revised constitution for 
the compulsory expropriation of all estates exceeding 65 ac. for 
settlement as small holdings by landless peasantry. The  average 
holding is very small, amounting to about I$ ac. of arable land 
to each peasant. Table 111 shows the yield of the principal grain 
and other food crops. 

TABLE 111.-Agricultural Production 
(in metric tons) 

I Crop 1 1935-38 1 1950-53 / 1954 1 I955 1 
Wheat . . . . . 
B a r l e y .  . . . . 
Oats . . . . . 
Rye . . . . .  
Maize . . . . . 
Rice, paddy . . . 
Olive oil . . . . 
Olives . . . . . 
Currants . . . . 
Sultanas . . , . 
ti'ine . . . . . 
Fresh grapes . . . 
Citrus fruit . . . . 
Dried figs . . . . 
Potatoes . . . . 

For the period 1935-38 the average annual volume of exports 
of tobacco amounted to 45,300 metric tons out of a total crop of 
61,000. Figures for annual exports of tobacco for the period 1951- 
54 were 43,600 tons, against a total crop of 59,800 tons. Greece's 
main tobacco market is Germany, which before World War  IS  
absorbed most of the annual crop. The decline in exports in the 
immediate postwar years was due to the partition of Germany and 
to a change in taste toward Virginia blend; hut by 1953 the exports 
were almost as large as before the war, and-the annual crop was 
also restored to its prewar quantity. 

Livestock.-Although the German and Italian occupation of 
1941-44 and the guerrilla war of 1946-49 played havoc with the 
livestock of the country, the animal population was almost re- 
stored to its prewar level by 1953, as shown in Table IV. 

TABLE 1V.-Livestock 

Horses . . . 
Mules . . . 
Asses . . . 
Cattle . . . 
Sheep . . . 
Goats . . . 
Pigs . . . 
Chickens . . 

Fisheries.-Greek waters abound in fish, and there tvas con- 
siderable expansion of the fishing industry between World Wars I 
and I1 as a result of the refugee influx of many experienced fisher- 
men from Asia Minor. In  World War I1 the industry was shat- 
tered when most of the fishing craft were requisitioned or  otherwise 
lost; but most of the losses were later made good with Marshall 
plan aid, and the introduction of more efficient methods of fish- 
ing and a modern refrigeration plant caused production to rise 
from 3 5,000 tons in 1938 to 45,000 in 1951 and then (after falling 
to 43,000 in 1952) to jz,ooo tons in 1953, 

The acquisition of the Dodecanese Islands in 1947 doubled 
Greece's sponge-fishing fleet and led to a considerably increased 
sponge harvest (63,836 kg. in 1953). 

Mining.-Greece has a wide variety of mineral deposits, al- 
though all of them are not fully exploited. These deposits include 
iron ore (of high content), iron pyrites (in Argolis), emery (in 
Naxos), copper, zinc, lead and silver (at Laurion), manganese, 
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aluminum, antimony, magnesite ore (Euboea), lignite (reserves 
estimated at  ~o,ooo,ooo tons), sulphur, bauxite (around Delphi), 
etc. (See Table V.) 

TABLE V.-Mineral Production 
(in thousands of metric tons of ores or concentrates) 

M a n u f a c t u r i n g  Industries.-As it  has few raw materials 
(with the exception of cotton) and is obliged to import almost all 
i ts fuel, the country does not lend itself greatly to large-scale 
industrialization. On the other hand, the availability of cheap 
skilled labour (especially after the exchanges of populations) 
made possible a rapid expansion of such industries as there were, 
notably in the textile branch. Industry is concentrated in Attica, 
where there is a relatively cheap supply of electric power and 
where Piraeus offers excellent port facilities. With the exception 
of a small number of big concerns. the average industrial enterprise 
is usually a family affair employing a very small number of per- 
sons. In  April 1951 there \%ere in all 82.674 manufacturing and 
handicraft establishments employing 318,686 persons, including 
only 272 establishments with I O O  persons or more. 

Electricity.- The installed capacity rose between 1950 and 
1954 from 236,000 kw. to 397,000 kw. (including 58.000 kw. from 
hydroelectric power stations). Production rose between 1929 and 
1954 from ~oz,ooo.ooo~kw.hr. to 1,1;6,ooo,ooo kw.hr. 

Communications.- There are two main railway networks in 
the country: the Greek State railways (S.E.K.), ~ ~ h i c h  connects 
Athens with Salonika and the main towns in continental Greece; 
and the Piraeus-Athens-Peloponnesus railway (S.P.A P.), which 
connects the capital with the main towns in the Peloponnesus 
across the Corinth canal. 

Widespread damage was caused to the roads, railways, bridges, 
ports and telegraphs during World War I1 and the guerrilla war 
that folloned. At the end of World War I1 the Corinth canal- 
which connects the Ionian and the Aegean seas-n7as blocked by 
the retreating German forces. Largely because of U.S. and Br~tish 
economic aid, most of the damage mas made good by 1951 The 
Corinth canal had been reopened to shipping in 1948 ; about 14. 500 
mi. of road mere back in use; more than 1,600 mi. of railway had 
been fully restored (only 41 j mi. were usable in Oct. 1944); and 
1,384 destroyed or damaged bridges had been completely rebuilt 
or repaired. In  1954 there mere I 2,892 motor cars, 19,171 trucks 

TABLE V1.-Volume of Foreign Trade 
(in dr. ooo,ooo) 

- 

Mineral 

Iron . . . . . 
L e a d .  . , . , 
Z i n c .  , . , , 
Antimony. . . , 

Chrome . , . . 
Bauxite . , . , 

Iron pyrites . . . 
Magnesite. . . . 
Lignite , . , , 

Item 

*New drachmas. 

19.9 

253.0 
44.8 
29.0 
0.14 

24.2 
6.3 

133.4 
84.0 

156.5 

TABLE VII.-Distribution of Foreign Trade 
(in ooo U.S. dollars) 

Imports from 1 Exports to I 
Country 1 1952 / 195.3 ! 19-51 

1918 1 1948 

United Kingdom 
Egypt 
United States 

338.6 
14.9 
10.3 - 
42.5 

179.9 
241.0 
168.2 

France 
\Vestern ~ e r m a n y  
Switzerland . 
Italy . . 
Netherlands . 
Turkey . . 
Sweden . . 
Austria . . 
Belgium . . 
Yu.qoslavia . 
Finland . . 

1953 

88.3 
6.5 

11.2 
5.0 

36.8 
328.2 
237.3 
107.0 

------ - 
1.9 
5.7 - 
1.5 

44.3 
19.3 
rr.1 

r s i I  1952 

and 5.446 buses. The national air line (T.A.E.), which links 
Athens with the principal towns and islands, transported in 1953, 
in 8,072 flights, 43,718,944 passenger-km. and 1,198,119 ton-km. of 
freight and mail. 

Merchant  Shipping.-Since ancient times the Greeks have 
been a seafaring people. The mainland has a long coast line and 
the islands are widely scattered. so that the most practical means 
of communication is by sea. The Greeks have thus come to as- 
sume a pre-eminent position as sea carriers, and their economy 
has benefited considerably from this. 

The Greek merchant fleet numbered 335 ships (494,000 tons in 
all) in 1920; 577 (1,837.31 j )  in 1939; I Z I  (508.000) in 1945, after 
losses in World War 11; 138 (501,593) in 1946; and 309 (1,242,- 
07  5) in 1954. In  addition to ships registered under the Greek 
flag, a considerable volume of Greek-owned tonnage is registered 
under foreign flags, mainly Panaman, U.S.. Liberian and British. 
The total number of Greek-owned ships under Greek and foreign 
flags in Dec. 1953 was 1,162, with a total tonnage exceeding 7,000,- 
ooo. In 1953 goods loaded in Greek ports amounted to 770,000 
metric tons and goods unloaded to 2,983,000 tons. 

Foreign Trade.-The volume and the distribution of foreign 
trade are shown in Tables V I  and VII. 

Na t iona l  Finance.-During the first half of the 20th century 
Greece had to contend with a series of events and circumstances 
that completely disrupted its economy, placed gigantic burdens on 
the people and necessitated considerable aid from abroad to keep 
the country from collapse. The influx of nearly I .  joo,ooo destitute 
refugees in the Igaos created vast econon~ic problems. The suc- 
cessful strides made to~+ard  restoring the economy to a healthier 
state were halted by World IVar I1 and the guerrilla war of 1946- 
49, which once again shattered the country's economy and caused 
widespread destruction of its natural resources and brought about 
the grossest inflation that Greece had ever known, with the gold 
sovereign changing hands at dr. ~~o,ooo,ooo,ooo,ooo in 1944. 

444.5 108.0 
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The introduction of a new drachma in Nov. 1944 with a value of 
jo.ooo.ooo,ooo old drachmas to I nem drachma meant in effect the 
wiping out of the drachma savings of the whole nation. The rate 
of exchange in relation to the pound sterling went through a series 
of readjustments (dr. 600 to £I  in Nov. 1944; dr. 2.000 in June 
1945; dr. 20,000 in Jan. 1946: dr. 32,000 in Sept. 1948; dr. 42,000 
in Sept. 1949; dr. 84,000 in April 1953) until the three zeros were 
dropped in May 1954 and the rate was fixed at  dr. 84 to 61 and 
dr. 30 to the U.S. dollar. 

With a prewar foreign debt of about E75.000,ooo still outstand- 
ing, the country found itself completely destitute at the end of 
I170rld War 11. The United States and Great Britain were quick 
to appreciate that only immediate and extensive economic aid could 
keep Greece from utter collapse, especially as the Communist guer- 
rilla war made necessary the maintenance of a large army on a war 
footing and the expenditure of large sums of money on defense. 
When the British government announced in March 1947 that its 
own econonlic difficulties made it necessary to terminate its com- 
mitments in Greece, the United States took over financial responsi- 
bility for the country with the pronouncement of the Truman doc- 
trine on March 12 ,  1947; and by June I9j3,  Greece had received 
more than $Z,~OO.OOO,OOO in foreign aid. This aid enabled the 
Greeks to persevere in their efforts toward restoring the country's 
economy. These efforts culminated in a budget surplus for 1953- 
q4. (See Table VIII.) - .  

See Kingdom of Greece, Statistical S u m m a r y  of Greece (Athens, 
1954). (S. L. H.) 

GREEK ARCHAEOLOGY. The liberation of Greece 
(1821-29) made the scientific and thorough exploration of her 
ancient remains possible to many such scholars as Bockh and 
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Foucart, the epigraphists; Newton, the discoverer of the Mauso- 
leum; Penrose and Dorpfeld who revealed the wonders of Athe- 
nian architecture; Brunn and Furtwangler, Ross and BeulC. 
To-day a well organized Greek archaeological service is actively 
engaged in preserving and conserving antiquities, and there are 
American, Austrian, British, French, German and Italian archae- 
ological schools in Athens devoted to the same object in collabora- 
tion with the Greek authorities. 

Use of Subject.-The genius of the Greek people laid down for 
the whole western world the foundations of the study of literature, 
art, philosophy and science, including geometry, astronomy and 
mathematics, and such subjects as zoology and botany. The Greek 
histories we possess, both those of Greek writers themselves and 
those produced by modern scholars based on wider sources of in- 
formation, deal in the main with political affairs, and hardly touch 
on the culture of this gifted people from whom our civilization is 
derived. Political history is apt to describe exclusively political 
manoeuvres, diplomatic and internal, the personalities of states- 
men and generals, and the progress of campaigns and battles. The 
material circumstances of life, public and private, are rarely dis- 
cussed and the general tendency of culture at any given period 
and the various influences which affected it are seldom taken into 
consideration. Yet the trend of thought in all forms of art, the 
fashion for a particular type of beauty, the popular style of the 
age, are essential factors in building up the moral character of a 
people. The basic information for most of the elements necessary 
for this study is to be obtained from a proper use of archaeologi- 
cal evidence. The sources for Greek archaeology lie in two 
spheres, the literary and the material. From the literature of an- 
cient Greece we derive information about the social, political and 
economic life of the Greeks and some also about the material 
surroundings of their life. But literature, except a few authors 
such as Pausanias who travelled in Greece about the time of 
Hadrian, did not consciously aim at  describing this life for us. 
The descriptions and allusions given were meant for a public 
already well familiar with such life from personal experience, and 
therefore are of comparatively little value unless they can be 
checked by comparison with the actual objects. I t  is the function 
of archaeology to supply the material objects so far as they 
can be found and identified, and to interpret them. 

Excavations.-Except in certain cases where temples such as 
the Parthenon or the Temple of Apollo at  Bassae have, though 
sadly damaged, stood erect from those days to the present, or 
fortifications such as those of Messene or Aegosthena have sim- 
ilarly survived the assaults of man and time, the materials for 
Greek archaeology have to be recovered by excavation from the 
earth which has covered and so preserved them. Objects may be 
found by casual excavation by farmers tilling their lands, or by 
deliberate excavation intent on recovering the treasures of the 
past. Many important objects have been revealed accidentally by 
the builder or even by the fisherman's net as in the case of the 
bronze youth from Marathon. Most has been revealed by de- 
liberate excavation, the only correct method, but it must be 
scientific, because all excavation is in a sense destruction. The 
very act of digging and of removing objects from the ground de- 
stroys their context. For instance a group of vases and jewellery 
found together in a tomb tell its story; they date each other, and 
give a picture of the culture of their age. I f ,  however, the jew- 
ellery be removed without keeping the pottery with it or at least 
taking proper note of it, that jewellery like the Aegina treasure 
in the British Museum can tell us hardly half its story. Similarly 
a nest of vases found under the foundations of a temple gives a 
terminus post quem for its building, but if the vases are removed 
and no observations made as to their position and relationship 
their value as historical evidence is lost. Thus many of the ob- 
jects exhibited in museums are archaeologically dumb because 
they have been found either in the operations, usually illicit, of 
a professional excavator who digs for plunder to supply the 
cabinets of collectors or museums, or in the excavations of irre- 
sponsible archaeologists. Never was the urgent need of patience, 
accuracy, and detailed observation more conspicuously demon- 
strated than in the case of the excavation of the sanctuary of 

Artemis Orthia a t  Sparta where thousands of small objects of 
all periods were found around the ruins of a temple and its altar. 
I t  was only the skilled restraint of the archaeologists, who slowly 
removed the earth almost inch by inch, that unravelled the com- 
plicated stratification, and gave us not only the history of one 
of the most important Spartan temples, but also an invaluable 
record of the culture of Sparta through 600 of the most mo- 
mentous years of its existence. The change of soil, the various 
materials used in building, and all apparently minute points must 
be constantly watched and this record of the stratification if not 
made by the excavator can never be made by another and so irre- 
trievable damage may be done. A carelessly conducted excavation 
is even more disastrous than the burning of a library, for  the 
archaeological evidence it has destroyed can never be replaced. 

Objects  Found.--Objects from excavations may be found i n  
the ruins of ancient temples and sanctuaries, or in those of public 
buildings such as theatres or colonnaded market-places, or forti- 
fications, or in those of private houses, or in tombs, perhaps the 
most fruitful source of all. Tombs are more apt  t o  yield com- 
plete objects, temples and public buildings yield inscriptions, and 
both they and houses produce quantities of fragmentary small 
objects of everyday use which give us the stratification of culture 
on any particular site. In this way the evidence obtained from 
tombs and that from temples or inhabited sites supplement each 
other. 

HISTORY OF EXCAVATION 
Scientific archaeological exploration of ancient Greek remains 

was rather long delayed, though a French expedition had un- 
dertaken some researches at Olympia in 1829. Some of the 
earliest archaeological expeditions worked on the coast of Asia 
Minor among the Greek colonies rather than on the sites of 
the motherland. Thus Newton's work at  Halicarnassus and 
Cnidus which enriched the British Museum with the remains of 
the Mausoleum and the Demeter of Cnidus and Wood's patient 
search for the Artemisium at  Ephesus, though among the earliest 
excavations carried out with definite scholarly aims, belong rather 
to  Asia Rilinor than to Greece. 

German.-Not till 1875, however, were the great German 
excavations a t  Olympia begun, under a special treaty with the 
Greek Government. This expedition under the leadership of Cur- 
tius, Adler and Treu, after six arduous campaigns, revealed what 
was left of the temples and other buildings of the Panhellenie 
sanctuary of Olympia. Rich finds rewarded the efforts of the ex- 
cavators, the pedimental sculptures of the great temple of Zeus, 
the Winged Victory by Paeonius, and greatest treasure of all, the 
Hermes of Praxiteles, the only undoubted original by one of the 
greatest masters of Greek sculpture. These sculptures, whose 
date is indisputable, are of unrivalled value for the history of 
Greek art. Since then German expeditions have done important 
work a t  several other sites. At Thera the ancient town has been 
cleared and gives an excellent picture of an island community in . 
the latter part of the classical age, while rich tombs of the early 
iron age were also found. At Athens the theatre of Dionysus was 
excavated and also a large part of the Dipylon cemetery, provid- 
ing much fresh information about Athenian funeral customs. 
After preliminary campaigns in the early cemeteries of Samos, 
most useful for the light thrown on early Ionian art,  especially 
the vases, the famous temple of Hera there has been laid bare and 
the history of another of the sacred sites of Greece is being made 
known. This and similar work on the temples of Aphrodite and 
Aphaea at  Aegina has yielded valuable facts towards the study of 
architecture, and the results of the complete excavation of the 
Aphaea temple now enable us to study in their right context the 
famous sculptures from it a t  Munich. 

Greek.-Greece has taken a foremost part in the rediscovery 
and preservation of her treasures, and apart from many minor 
researches has carried out several major excdvations-the Acrop- 
olis at Athens, a t  Eleusis, the Amphiaraeum by Oropus and 
at  Epidaurus. The history of the Acropolis was entirely re- 
written by the results of excavation. The successive stages of 
the Parthenon and the temples planned to precede it on the same 
site, the earlier Propylaea, and the old Athena temple all show 
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how closely the architectural monuments of the prime of Athens 
are to  be co-ordlnated with the history of the city herself. Fresh 
fragments of the sculptures of the Parthenon were found, but the 
most surprising artistic find was the hoard of statues damaged 
and overthrown in the Persian invasion of 480 B.c., which had been 
subsequently used to fill up  a hollow during rebuilding. These, 
though damaged are a t  least unrestored originals, and show by 
the plentiful traces of bright painting still extant on them how 
the Greeks intended their sculptures to  appear. A fundamental 
date for the history of Greek vase painting was another of the 
more important facts determined. At Eleusis the Hall of Mys- 
teries was discovered and the progressive enlargement of this and 
of the sacred enclosure indicate both the gradual increase of cul- 
ture and prosperity in Greece during the 6th and 5th centuries 
B.c., and the growth of the importance of the shrine itself. Many 
important sculptures and inscriptions were found. The Amphi- 
araeum and Epidaurus were the centres of cults connected with 
healing, but the latter is the more important as the central 
shrine of Asclepius himself. Here the whole sanctuary has been 
cleared with the theatre and all the subsidiary buildings. Valuable 
architectural results were obtained, and sculptures illustrating the 
style of Timotheus, a leading artist of the 4th century, with many 
historical inscriptions, and others giving interesting details about 
visitors to the shrine and their cures. This whole group of build- 
ings with the theatre, accommodation for patients, gymnasium and 
music-hall gives a vivid picture of the life of a Greek spa during 
the first two centuries after Christ. The central sanctuary of the 
Aetolians at  Thermon has been cleared and valuable material for 
the history of the development of architecture was unearthed 
and many important inscriptions. At Lycosura in the ruins of the 
temple were found the greater part of a colossal group by Darno- 
phon, a leading sculptor of the 2nd century B.C. 

French.-The French school has excavated Delphi, the seat 
of the famous oracle of Apollo, which has produced sculptures of 
the first rank, such as the bronze charioteer, a masterpiece from 
the hand of an artist still unknown, and the marble frieze of the 
Cnidian treasury, a gem of archaic art. Besides these, the innu- 
merable "treasuries" and shrines, the theatre and other buildings 
have added much fresh material for the study of architecture, 
and an immense harvest of inscriptions. At Delos the French 
have cleared the sanctuary of Apollo with its many temples and 
colonnades, but the complicated nature of the site makes the un- 
ravelling of its history rather difficult. A large part of the Hel- 
lenistic town has been cleared with its streets, houses, warehouses, 
port and theatre, and this combined with the sacred associations of 
the site, gives a panorama of the active life and trade of this 
town, a sanctuary of Panhellenic renown and a free port, the great 
entrep8t of the Aegean, especially for slaves. As the island itself 
produces little or nothing to sustain the life of even a small popu- 
lation and water is scarce, provisions of all kinds must have been 
extensively imported. Among other sites where French explorers 
have worked is Tegea, where the temple of Athena Alea has been 
excavated and some heads and other fragments of the pedimental 
sculptures have been recovered. These, though battered, are orig- 
inals from the hand of Scopas, a master of the 4th century, a 
contemporary and rival of Praxiteles. 

American.-The Americans, now about to  undertake the 
arduous project of excavating the agora of Athens and the other 
buildings sacred and profane around it ,  have previously concen- 
trated their efforts on Corinth, the most flourishing commercial 
city on the Greek mainland next to Athens itself. I n  146 B.C. 
Mummius overthrew all its buildings except the temple of Apollo, 
some columns of which still stand. The Americans have cleared 
a large part of the Agora and a short length of the road leading 
to the port of I,echaeum, and have identified the theatre and 
other public buildings. The excavations show how complete was 
the rebuilding that took place when Caesar sent a colony to the 
site and how thorough was the destruction by Mummius. The 
elaborate arrangements for the water supply of the city have 
been revealed in the fountains of Peirene and Glauke. The former 
which dates back to the 6th century emphasizes the importance 
attached by the tyrants to  making proper provision for this es- 

sential for the well-being of their subjects. The ruins of Corinth 
indicate that this too was a prosperous city, and that the site was 
eminently adapted by nature for a trading centre. An American 
expedition also excavated the Heraeum, the national sanctuary 
of Argos. This site was continuously occupied from the early 
bronze age till late classical times, and was especially rich in 
finds of the archaic period of art that illustrate the varied in- 
fluence notably those from the east, affecting Greece at  that 
date. The architecture of the temple rebuilt after a.fire in 423 B.C. 
and of the other buildings in the precinct forms an interesting 
contrast to Attic work of the same date; in addition a few inter- 
esting sculptures were discovered. 

British.-The first British excavation was that of Megalopolis, 
and apart from the problems involved in the architecture of the 
theatre and the Thersilion, the council chamber of the Arcadian 
confederacy, the results hardly came up to expectations. Other- 
wise apart from valuable contributions to  Aegean archaeology by 
excavations in Crete, a t  Mycenae, in Melos and in Thessaly, the 
great excavations of the British school have been at  Sparta. Here 
the classic sanctuaries of Artemis Orthia and Athena Chalcioecus 
and of Helen and Menelaus have been discovered, and entirely 
new light has been thrown on Spartan art which now appears to 
have been extremely flourishing in the archaic period when oriental 
and Ionian influence were much in evidence. I n  later times only 
the growth of a narrow military policy stifled the natural Hellenic 
tendency towards artistic expression in all the accompaniments 
of life. The tracing of the walls has determined the size of the 
city and the excavation of the theatre and the innumerable in- 
scriptions of the early imperial period show that Sparta flourished 
under the Pax Romana as a provincial capital. 

Other nations have taken an active part in excavations in 
Greece. The Austrians have been at  work in Elis, the Dutch a t  
Argos, the Danes at  Lindos, the Czechs a t  Samothrace and the 
Swedes at Calaureia, while the latter and the Italians have 
specially distinguished themselves in Aegean archaeology. 

SEVEN BRANCHES OF ARCHAEOLOGY 

Greek archaeology subdivides naturally into seven branches. 
These are:- 

I. Topography.-This is naturally linked with geography and 
consists in the exploration of Greek lands and the noting of the 
ancient ruins they contain, the observation of their natural re- 
sources, and finally the co-ordination of the results of such re- 
search with the knowledge of the country to be derived from 
ancient writers. This sifting of the evidence forms the basis of 
our knowledge of the political and historical geography of Greece. 
A full understanding of the physical aspects of the country and 
its natural products, mineral or other, coupled with as full a 
survey as is possible of the ruins of ancient towns and hamlets, 
is essential to enable us to picture the land where the drama of 
Greek history was played, and art and literature had their birth. 
A classic example of topographical work is Leake's Travels in 
Northern Greece and a modern work of the same type is Stahlin's 
Das Hellenische Thessalien, while Frazer's monumental Comwren- 
tary on Pausanias is the outstanding instance of an attempt to  
stabilize our knowledge of Greece by the correlation of archae- 
ological and literary materlal and of ancient and modern to- 
pography: 

11. Epigraphy.-The study of ancient inscriptions which may 
vary from a grave inscription of a few words to lengthy laws or 
decrees and fall into two large groups: (A) Inscriptions proper, by 
which we mean words inscribed on monuments or objects to de- 
note their purpose, often mentioning the name of the deity or 
person concerned. These subdivide into: ( I )  Epitaphs, perhaps 
the largest class of all; these can be of historical importance, as, 
for instance, the epitaph of Dexileos, an Athenian cavalryman 
who fell in the Corinthian War about 395 B.c.; ( 2 )  Dedications, 
varying from the official dedication of a building to a word or two 
scratched on a small bronze offered to a god. The serpent column 
from Delphi (now in the Hippodrome at  Constantinople) re- 
cording the names of the Greek cities that won the battle of 
flataea against the Persians, and the bronze Etruscan helmet 
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dedicated by Hieron, king of Syracuse, at Olympia after the battle 
of Cumae (now in the British Museum) show the historical value 
of such inscriptions. The fragments of the metrical dedication 
of the Athenians celebrating their victories over Boeotia and 
Chalcis in 506 B.C. is a useful check on the accuracy of Herodotus 
who quotes it. Most of the inscriptions celebrating victories at  
games, such as the famous inscription of Damonon of Sparta, 
who boasted that he and his son had won more races than anyone 
else, fall into this class. (3) Honorary inscriptions, such as the 
lines inscribed on the bases of statues erected to persons like 
Alexander and Hadrian, or those recording honours granted by 
a State to citizens or to  natives of other States, when the honours 
usually consisted of the right to a front seat a t  festivals and 
froxenia and certain exemptions and immunities. (See INSCRIP- 
TIONS.) (B) Documents both public and private or, on another 
classification, sacred and profane. These subdivide into: ( I )  
Treaties and alliances, such as the treaty between Athens, Man- 
tinea and Argos, which corrects the text quoted by Thucydides; 
(2) Laws such as the famous laws of Gortyn, which from their 
archaic language and their legal contents rank high in importance; 
(3) Decrees of the State or letters from kings, Roman emperors, 
or some other authority, regulating the affairs of subordinate 
States, such as the decrees of Eressos about tyrants which were 
confirmed by letters of Philip Arrhidaeus and Antigonus; (4) 
Financial records such as the famous tribute lists which form the 
basis for the study of Athenian finance in the 5th century, or the 
records of the treasures of the temple at  Delos; ( 5 )  Building in- 
scriptions such as those of the Erechtheum at Athens which give 
important architectural details; (6) Lists of names such as those 
recording the manumission of slaves, some of which from Athens 
give interesting information about trades, and lists of soldiers 
killed in battle or of ephebi; ( 7 )  Boundary stones recording 
political boundaries, the limits of sacred areas and the bounds of 
private property, the last including mortgage stones which give 
the name of the mortgagee and the amount of the mortgage. 
Among miscellaneous inscriptions come the potsherds scratched 
with the names of politicians which were used in voting at an 
ostracism in Athens. Several of these bear the name of Themis- 
tocles himself, others that of Xanthippus, the father of Pericles, 
and yet others the name of the great political opponent of Pericles, 
Thucydides the son of Melesias, whose ostracism in 444 B.C. left 
Pericles free to carry out his policy. 

111. Numismatics, the study of Greek coins, which includes 
complicated subjects such as metrology, weight standards, the 
ratio of the metals to  one another as well as the classification of 
the coins themselves and their study as original objects of art. 

IV. Architecture, the study of Greek construction which has 
had a profound influence on subsequent building. Apart from the 
great temples such as the Parthenon at  Athens and all the 
smaller shrines, there are hundreds of ancient buildings of more 
secular use, such as the Propylaea or gateway to the Acropolis a t  
Athens, the Stoa of Attalus in the market of Athens, and the 
theatres, colonnades, and other buildings to be found on every 
important Greek site. With them can be grouped fortifications 
and private houses. The study of the gradual development of 
Greek architecture, and the methods by which the ancients over- 
came the problems confronting them, provide lessons of the 
greatest value to modern architects. True, of many Greek build- 
ings little more than the foundations exist, but a study of these 
and of the fallen blocks of the superstructure enables us to re- 
construct the building on paper even if only in part, and the evi- 
dence of a single stone when observed by the trained eye may lead 
to important results. Thus the discovery of the foundations of a 
building is of the greatest assistance in visualizing it. 

V. Ceramics, the study of ancient pottery, which has in recent 
years been highly developed. Broken pottery is the commonest 
of all objects found on an ancient site, and is intrinsically the 
most worthless, and therefore for the archaeologist in many ways 
the most valuable, for it is unlikely to be stolen or to be forged. 
Whole vases found in tombs have of course a market value, but 
these may have no archaeological value if removed from the 
ground by illicit or irresponsible excavators. Thus on the excava- 

tion of an ancient site it  is a priori probable that the latest pottery 
will be found near the surface and the oldest deepest down, and 
so on. (See STRATIGRAPHY and SEQUENCE DATING.) Thus by 
careful excavation stratum by stratum the archaeologist can 
obtain a stratified sequence of the potsherds from any given site. 
These can be dated by the evidence of inscriptions or by  that  
previously obtained from other sites, and thus provide a ceramic 
history of the site in question and a test by which buildings and 
other objects can be dated in their turn, and they even serve t o  
correct false impressions or ideas that have hitherto held the 
field. A classic instance of stratification is the "Persian Stratum" 
on the Acropolis of Athens which consists of damaged objects 
used as  filling on the restoration of the buildings on the Acropolis 
after the destruction of Athens in  480 B.C. The study, too, of the 
pottery that prevails in a given stratum shows the commercial 
and cultural influences prevailing a t  that period and throws light 
on the economic or political orientation of the city where i t  is 
found, and on the social customs and the prosperity of its citizens. 
There are of course pitfalls for the unwary or the inexperienced. 
The strata are not always laid down on mathematically level 
ground, but may slope down the side of a mound. The  earlier 
strata may be dug into in laying the foundations of a later build- 
ing and so be partially disturbed, but proper observation of this 
enables the later building to be more nearly dated. Again, when 
the accumulation of debris over a long period of years has made 
a mound, the site may be levelled for later constructions by  
cutting off the top and throwing down to the sides as  was done a t  
Troy by the builders of the gth, or Graeco-Roman city. Further, 
when in early days a particular type of pottery has been very 
commonly used on a site the soil becomes so full of fragments of 
it that every later stratum can hardly help containing a few 
pieces. This sometimes leads to  error, as occasionally attempts 
are made to date a building by the earliest objects found in it. 
As a rule unless there are special circumstances t o  be taken into 
account a building, tomb or whatever it  is should be  dated by  
the latest object found. 

Greek pottery divides into the following groups:- 
Neolithic.-This in turn subdivides into that found on the main- 

land and that found in Crete. (See AEGEAN CIVILIZATION.) 
Bronze Age, which has three divisions: Early, about 3,500- 

2,200 B.c.; Middle 2,200--1,600 B.c.; Late 1,600-1,100 B.c.; and 
the pottery of these three periods is further subdivided accord- 
ing to the regions where it  is found as Minoan, Cycladic or Hel- 
ladic. Under Middle Minoan comes the pottery formerly called 
Kamares ware, under Early Helladic Urfirnis ware, under Middle 
Helladic Minyan ware and Matt-painted ware, and the pottery 
called Mycenaean is t o  be classified according t o  i ts  provenance 
as Late Minoan, Late Cycladic or Late Helladic. Each of the 
three divisions of the Bronze age has further chronological sub- 
divisions. (See AEGEAN CIVILIZATION.) 

Early Iron Age.-The pottery of this period is still far from 
well known and is marked by the gradual predominance of geo- 
metric ornament, by the introduction of new shapes, by a different 
quality of paint, and in general by an artistic decadence which 
so often coincides with an improvement in  the material con- 
comitants of life. 

Geometric Pottery.-By goo B.C. the rron Age was well estab- 
lished in Greece and the geometric style of ornament predomi- 
nated. This is sometimes known as Dipylon pottery, because it  
first became known from vases found in the cemetery outside 
the Dipylon gate a t  Athens. About 800-750 B.C. the geometric 
style began to modify under the influence of oriental motives 
derived through the Greek colonies on the coast of Asia Minor 
and Cyprus, and probably, too, through contact with Phoenician 
traders. This modification is known as  Phaleron ware from the 
site of its first discovery. Then about 750 B.C. what is known a s  
Proto-Corinthian pottery had a great vogue. This  consists of 
small vases delicately made with fine linear ornamentation care- 
fully designed and often combined with friezes of animals and 
warriors, well and minutely drawn. These vases are  called Sic- 
yonian, from the view recently advanced that they were manu- 
factured there. They are, however, the forerunners in  many 
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respects of the next great phase of Greek pottery. 
0rientalizing.-Towards the end of the 8th century B.C. oriental 

influence which had gradually permeated the geometric style 
became the chief characteristic of Greek pottery. Just as the 
geometric style, though uniform, had many local variations all 
over Greece according to the circumstances of the place of manu- 
facture and of the quality of the clay employed, so now the 
orientalizing style throughout the Greek world produced a great 
number of local styles, and many of these have not yet been 
definitely placed. The style flourished more in the islands and 
along the Asiatic littoral where we find Aeolic, Clazomenian, 
Milesian, Samian, Rhodian, Delian and Melian wares. Even 
Naucratis had a special fabric of its own, and on the mainland we 
have Corinthian, Chalcidian, Boeotian, Attic and Laconian wares. 
Many of these local wares, like the Boeotian and the Laconian 
developed on their own lines in the succeeding periods, but never 
attained to any great importance, for Attic pottery eclipsed the 
rest of the Greek fabrics and became the great standard. I t  
seems to have been extensively exported, especially to  Etruria, 
where its products found a ready market among the Etruscan 
nobles. Thus Attic pottery from the 6th century onwards is the 
great centre of Greek ceramics, and we have two main styles: 
( I )  Black-figured ware in which the designs are painted in black 
on the red ground of the vase and picked out with incisions and 
with added purple or white paint. This ware flourished during the 
6th century, and shortly before 500 B.C. gave way to another 
style which was practically its converse; ( 2 )  Red-figured ware, 
in which the ground is painted black and the designs are reserved 
in the red colour of the vase, while details are rendered with 
black lines. These last two classes of pottery, from the elegance 
and beauty of their drawing, rank more as paintings than as 
pottery. With them must be grouped a contemporary ware in 
which the designs were painted on a white ground. Particularly 
noticeable are the white lekytlzoi which were made specially to 
be placed in graves and decorated with unfixed paint. These pro- 
vide us with some of the best Greek paintings and drawings 
known. 

With the degeneration of the red-figured style in Attica at the 
close of the 5th century the Greek colonies in Italy took the 
lead and produced quantities of large vases decorated in a florid 
and over elaborate style. In  Greece itself the red-figured wares 
gave place to  less pretentious vases intended more for use than 
as  works of art. Good pottery covered with the excellent black 
glaze which was the secret of the Attic potters, was produced in 
great quantities, but the ornament was limited to incisions assisted 
b y  simple patterns in white paint laid on the black surface. Cer- 
tain simple forms of white grounded ware were still made, but or- 
dinary designs of flowers, fruit, musical instruments and the like 
were the sole decoration. The principal decorated ware from the 
4th century onwards was moulded pottery which includes a large 
class of vases usually known as Megarian bowls. These are 
often covered with a uniform black glaze which is seldom of good 
quality and in later examples tends to be thin and grey. The 
decoration a t  first consisted of figure subjects as on the earlier 
black and red-figured wares, and Homeric subjects were specially 
popular. Designs based on the acanthus, shells, scales and other 
motives popular in Greek decorative art are common and figures 
of Erotes are often added. With these comes a class of black 
pottery ornamented with moulded medallions or figures applied to 
the surface. Here the motives employed are usually figures of 
maenads, satyrs, and other Dionysiac subjects, amazons and gods 
and goddesses. Moulded wares became popular in Italy as Arre- 
tine pottery and so spread throughout the Roman world as 
"Samian Ware" (now usually called terra sigillata) which was the 
characteristic tableware of the first two centuries of the Christian 
era. Two probable reasons may be assigned for the decay of 
Greek pottery after the 5th century. The general increase of 
wealth and luxury due to the renewed intercourse with the riches 
of Asia especially after the campaigns of Agesilaus and Alexander, 
inspired the upper classes, the patrons of the vase painters, with 
the fashion of using silver plate for their tables. At the same time 
the new age of adventure beginning in the 4th century caused a 

change in art which was henceforward practised more for its 
own sake than as the means of ennobling objects of ordinary 
domestic and social use. 

VI. Sculpture, which properly comes under art and embraces 
all forms of plastic and toreutic, and can be subdivided into the 
following groups: ( I )  Sculpture proper, which is limited to  figures 
carved in the round or in relief by the artist direct from the stone 
or marble. A minor branch is gem engraving in which subjects 
are carved either in intaglio or in cameo directly on the stone; 
( 2 )  Modelling, which applies to  figures small or large modelled in 
clay intended as independent works of art or else as models for 
large figures to be executed in marble or bronze. The votive 
terra-cotta statuettes which are found in such numbers in excavat- 
ing Greek sanctuaries and tombs, though usually cast in moulds, 
fall into this class and so do the well-known Tanagra and similar 
figurines which were made in moulds for funeral furniture; (3) 
Metal casting especially bronze, the favourite material for many 
of the greatest Greek sculptors. Polyclitus for instance worked 
principally in this technique. A subdivision of this group is 
jewellery made by casting in gold and silver small objects which 
were then fitted together to make earrings, necklaces, and other 
ornaments; (4) Metal chasing, which is practically confined to 
the precious metals; (5) Carving in materials other than stone 
or marble, which is usually restricted to small objects such as 
statuettes of ivory, but in the earlier days of Greek art according 
to the literary evidence there were statues of wood which have not 
been preserved. 

VII. Painting.-We have nothing left of the frescoes or easel 
pictures of the great masters of Greek painting like Polygnotus or 
Apelles and a history of Greek painting has to be constructed 
mainly from the literary sources. The vase paintings, however, 
of the Attic black and red-figured styles and of the white grounded 
vases supply much beautiful and valuable material for estimating 
the style and manner of the Greek painters. The painted grave 
stones from Pagasae which are not earlier than the 4th century 
represent industry rather than art, but still provide-useful evidence 
as to methods and technique. 

None of the seven branches of Greek archaeology are absolute- 
ly independent for they often over-lap each other. Inscriptions 
may be found on buildings, on statues, on vases and on coins. 
Coins themselves, being struck from engraved dies in intaglio 
approach one of the subdivisions of sculpture, and ceramics and 
vase-painting are also closely connected. Famous statues, too, 
were often imitated in coin types. Then topography and study of 
the ancient remains from the geographical point of view take into 
account practically all the other branches. Thus a hoard of coins 
containing a large number of bronze coins of a city, the site of 
which is doubtful may solve its identification. Still every Greek 
archaeologist, though he naturally specializes in one or two 
branches only, should have a sound working knowledge of the 
others. 

CHRONOLOGICAL DIVISIONS 
In  addition to the seven great branches which divide Greek 

archaeology according to subject, there are two chronological 
divisions, the pre-historic and the historic. I t  is hard to say 
where the first ends and the second begins, but for practical pur- 
poses the division may be put a t  776 B.c., the Greeks' own tra- 
ditional date for the first Olympiad and the beginning of their 
chronology. 

Prehistoric.-The prehistoric age subdivides into the usual 
periods: Palaeolithic, Neolithic, Bronze Age, Early Iron Age. 
The Palaeolithic Age is not yet established for Greece, though a 
few isolated palaeoliths are reported. The Neolithic and Bronze 
Ages are described under AEGEAN CIVILIZATION. The Early Iron 
Age is a natural evolution from the last phase of the Bronze Age 
affected by the infiltration of external elements, probably northern, 
which the Greeks described as the Dorian Invasion or the Return 
of the Heracleidae. I t  is characterized by the use of the "geo- 
metric" pottery mentioned above, iron swords of a Danubian 
type, bronze safety-pin brooches often with spiral ornaments, 
bronze figurines of animals, long bronze pins and sometimes ivory 
plaques and figurines. This culture is not that of a particular 
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tribe or people, but of a phase in the evolution of Greek art, for 
in the civilization of a people community of inspiration is more 
important than community of race. Early in the 8th century a 
great increase in oriental influence due partly to Phoenicians and 
Etruscans and partly to the Greek colonies in Asia Minor in- 
augurated the orientalizing period of Greek art and here the 
historic age bkgins. 

Historic.-With this, the classical age, our outlook is different. 
In  the time of unwritten history or legend archaeology itself is 
history, because the incidents of a people's life are reflected in its 
material remains. In other words prehistoric archaeology is a 
manuscript from which history can be deciphered. On the other 
hand in the classical age history is written. Archaeology then 
becomes an illuminator and interpreter of history and is best 
studied under its separate branches described above. (See GREEK 
ARCHITECTURE ; GREEK ART ; POTTERY AND PORCELAIN ; INSCRIP- 
TIONS; NUMISMATICS; PALAEOGRAPHY.) 

RELATIONS TO OTHER COUNTRIES 
Greek archaeology is not complete in itself, because inevitably 

it  impinges upon the archaeology of the countries that are the 
neighbours of Greece. Man is a social animal and lives by con- 
tact with his own kind. Archaeology is one way of studying the 
material results of the contact of man and man. Similarly no 
race can live for long in a state of complete isolation and the 
result of the contact between one race and another is reflected 
in their archaeology which thus provides a means of gauging the 
extent of the influence of one race upon another. For pre-historic 
times there is archaeological evidence that Greece was in contact 
with surrounding races. The marked influence which Egypt and 
Crete exerted upon each other is well known. So we find con- 
nections between the Aegean civilization and Palestine, Cyprus 
and Asia Rlinor, where Troy is the classic example. Northwards 

there are clear evidences of intercourse between prehistoric Greece 
and Macedonia and the Danubian and Carpathian areas. West- 
wards there are hints of relations with Italy, and the Aegean 
civilization (q.v.) touched Sicily and Sardinia. So no true student 
of the Aegean civilization can appreciate its full value without 
considering its neighbours and in chronology the Egyptian con- 
nections are of vital importance. With the beginning of the 
classical period and the dawn of history the relations of Greek 
archaeology naturally became more intricate. The connection with 
Egypt and Asia Minor still remains and there is great uncertainty 
as to the amount of the debt of Greece to Phoenicia during the 
orientalizing age. These contacts are of the utmost value for 
chronological questions. Northwards again Macedonia, Thrace, 
and the Danubian and Euxine districts become of genuine histori- 
cal importance through their contacts with Greek archaeology. 
The dating of the monuments in those regions is due in large part 
to our knowledge of Greece. For the Adriatic the same holds true 
and further west in Italy the case is far stronger. Sicily and 
southern Italy were studded with Greek colonies and their rela- 
tions with the indigenous cultures provide a reflex of their relative 
importance and also most useful chronological comparisons, and 
Etruscan archaeology is throughout illuminated by our knowledge 
of Greece. Sardinia, the east coast of Spain and the south coast 
of France were fringed with Greek colonies, and so Greek archae- 
ology illustrates these with great profit to history. These instances 
show how important it is not to allow the detailed study of Greek 
archaeology to exclude all view of any other. Two further points 
of the utmost importance for study of human development occur 
for note. When Alexander overran the Persian empire and 
through Macedonia made Greece mistress of the Near East he 
spread Greek culture which is illustrated by hundreds of monu- 
ments throughout the East as far as the borders of India. The 
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influence of Greece on Asia is revealed by Greek archaeology and 
it was upon this union of East and West that the foundations of 
Christianity were laid. Secondly, when Rome became mistress of 
the Mediterranean the culture she adopted was that of Hellenistic 
Greece, the very culture which Alexander and his successors had 
propagated. Greek archaeology reveals this to us in the houses of 
Rome and Pompeii and the adoption by Rome of Hellenistic cul- 
ture, which Greek archaeology verifies, assisted the rapid growth 
of Christianity under the Roman empire. Constantine's official 
adoption of Christianity was one of the greatest landmarks in 
world history and Greek archaeology helps in no small measure to 
appreciate why and how this change was inevitable. 

MUSEUMS 
The materials for the study of Greek archaeology are housed 

in various museums all over Europe and in America. The mu- 
seums of Greece take precedence because their contents are 
mainly the product of scientific excavations and have not lost 
their contexts and the sculptures they contain have not suffered 
from restoration. The National museum a t  Athens is famous for 
its sculptures, vases, bronzes, the Acropolis museum for archaic 
sculptures, the Epigraphical museum for inscriptions. The mu- 
seums of Olympia, Delphi and Delos house the great finds from 
the excavations of those sites and that of Candia contains the 
finds from Cnossus and Crete in general. Other important 
museums in Greece are those at  Thebes, Volos (for paintings), 
Samos (for sculptures), Nauplia and Corinth (both for prehistoric 
pottery), Sparta (for Spartan ar t ) ,  Thera, Corfu, Chalcis, Ther- 
mon and several others. In  Italy Rome leads the way with the 
Museo delle Terme for sculpture, the Vatican for sculpture and 
vases, the Capitoline museums for sculpture and the Villa Giulia 
for vases. At Naples the National museum has unrivalled sculp- 
tures, as  also has the Uffizi at Florence, where in the Museo 
Archeologico are Greek objects found in Etruria. The museums 
of Palermo for sculpture, Syracuse for vases, Taranto for vases 
and terra-cottas are important, and there are many other museums 
with Greek objects all over Italy. In  France the Louvre is the 
principal museum with great treasures of Greek art. In  Germany 
there are many museums. Berlin has in the State museums fine 
sculptures and vases and in the Ethnological museum Schliemann's 
finds from Troy. At Munich the Glyptothek contains the Aegina 
pedimental figures and other sculptures and the Museum fiir 
Antike Kleinkunst contains valuable vases. Dresden (Alberti- 
num),  Cassel, Heidelberg, Hildesheim and other German towns 
have good collections. In  Great Britain the British Museum in 
London has the Elgin Marbles and a fine series of vases, the 
Fitzwilliam museum in Cambridge and the Ashmolean at  Oxford 
have vase collections, too, and the latter a fine prehistoric col- 
lection as well. In Turkey the Constantinople museum has good 
sculptures and some of the finds from Troy, and in Egypt the 
Alexandria museum has a good collection of objects illustrating 
the later stages of Greek art. I n  Denmark a t  Copenhagen the 
Ny-Carlsberg Glyptothek has sculptures and the National museum 
vases. I n  Holland the Scheurleer museum at The Hague and the 
Leyden museum, and in Belgium the Muske du Cinquantenaire 
a t  Brussels have good vases and terra-cottas. I n  Russia the 
Hermitage museum at  Leningrad has sculptures and vases, and 
several of the south Russian towns such as Odessa have good 
collections from the Greek colonies on the Black Sea. I n  America 
the Metropolitan museum in New York and the Museum of Fine 
Arts in Boston both have good collections of sculpture and vases, 
while the university museums a t  Baltimore, Philadelphia, and 
Harvard have useful collections. 

BIBLIOGRAPHY.-The publication of the results of research in all 
seven branches of Greek archaeology and of the material yielded by 
excavations is catered for by a large number of periodicals in the 
principal countries of Europe and in America and by the issue by 
specialists and others of learned monographs treating some particular 
section of the whole field. The principal periodicals are: in Greece the 
Ephemeris Archaiologike, and the Archaiologikon Deltion; in Austria 
the Jahreshefte of the Austrian Archaeological institute, in France 
the Revue Archdologique and the Bulletin de Correspondance Helld- 
nique; in Germany by the Jahrbuch of the German Archaeolo~ical 
institute, the Athenische Mitteilungen, and many others; in Great 
Britain by the Journal of Hellenic Studies and the Annual of the 

British School at Athens; in Italy by the Monumenti Antichi of the 
Accademia dei Lincei and the Annual of the Italian school at Athens; 
and in the United States by the American Journal of Archaeology. 
The monographs dealing with special aspects of Greek archaeology 
fall into three classes: ( I )  Monumental collections or catalogues of a 
particular class of object, such as the great Corpus of Greek inscrip- 
tions (Inscriptiones Graecae) issued by the Berlin academy or the 
Corpus Vasorunz Antiquorum published under the auspices of the 
Union AcadCmique Internationale and scientific catalogues of famous 
museums such as the German catalogue of the Vatican sculptures and 
the British catalogue of the Capitoline collections and the British 
Museum catalogue of Greek coins. (2) Comprehensive publications 
of the objects found in great excavations with full and scientific 
commentaries such as the German pubhcations of the excavations at 
Olympla, Thera and Aegina; the French publications dealing with 
Delphi and Delos whlch are st111 in progress; and the Greek publica- 
tions dealing with Epidaurus and the Acropolis at Athens. (3) 
Monographs on particular topics which range from handbooks of 
the usual type for students, such as the histories of Greek sculpture 
by E. Gardner, Overbeck, Collignon, and Picard, to scientific mono- 
graphs of the first class which lay the foundations for the study of 
a particular subject. Here we can class in topography Woodhouse's 
Aetolza; in epigraphy Cavaignac's treatise on the Trdsor d'Ath2nes; 
in numismatics Svoronos' Nomtsmata ton Ptolemaion; in architecture 
Penrose's Prznciples o f  Athenian Architecture, and the American 
monograph on the Erechtheum; in Ceramics Beazley's books on Attic 
black and red-figured vases; in sculpture Joubin's Sculpture Archazque, 
or Furtwangler's Masterpzeces and in painting Pfuhl's Meisterwerke 
Griechischer Zeichnung und Malerei, and the great portfolios of plates 
of  sculpture and of portraits published by Bruckmann of Munich. See 
also A Michaelis, Anczent Marbles in Great Brztain (1882), and A 
Century o f  Archaeologzcal Discoveries (1908); J. P. Droop, Archaeo- 
logical Etcavation (1915). (A.  J .  B. W.) 

GREEK ARCHITECTURE, in this article, refers to the 
architecture of Greece from approximately I roo B.C to A D. 300. 

The historic periods, conventionally known as Greek, during and 
after the dark ages of invasions, displaced populations and coloni- 
zation, through the Graeco-Roman period, will be covered here. 
The earliest prehistoric phase of Greek civilization in the later 
part of the Aegean period continued the earlier non-Greek phase 
and therefore will not be discussed (see PREHELLENIC ARCHI- 
TECTURE). Furthermore, only the historical evolution of Greek 
architecture as a whole will be traced, leaving the analysis of the 
orders for discussion elsewhere (see ORDER) 

To the Greeks fell the role of inventing the grammar of conven- 
tional forms on mhich all subsequent European architecture was 
based. The materials a t  their disposal, ~ o o d  and stone as well as 
mud, induced them to adopt a post-and-lintel system, as in Egypt 
(see EGYPTIAN ARCHITECTURE), instead of massive walls and 
vaults, as in Mesopotamia. However, for molding their supports 
they chose conventional rather than naturalistic forms, therein 
resembling their Aegean predecessors; particularly Greek mas the 
patient genius with which they perfected every element, rarely 
devlatlng from the forward path to invent neb forms or new solu- 
tions of old problems. This conservative adherence to older types 
led to such masterpieces as the Parthenon (q.v.) and Erechtheum 
(q.v.>. 

This article is divided into the following sections: 

I. Primitive Period ( I  100-600 B.c.) 
2 .  Archaic Period (600-500 B.c.) 
3. Transitional Period (500-450 B.c.) 
4. The Culmination at Athens (450--400 B.c.) 
5 .  Fourth Century (400-300 B.c.) 
6. Hellenistic Period (300-IOO B.c.) 
7. Graeco-Roman Period (100 B.C.-A.D. 300) 

1. Primitive Period (1100-600 B.C.) .-While Greek domestic 
architecture began with the Dorian invasion, monumental religious 
architecture first appeared in the 9th century. Mere open areas 
with altars (Aegina, Sparta, Ephesus) no longer sufficed when 

1-1 
F R O M  D I N S M O O R .  " T H E  A R C H I .  

T E C T U R E  O F  A N C I E N T  G R E E C E "  

( B A T S F O R D )  

gods were represented in large images, 
requiring special temples. The houses of 
men furnished the patterns: from the cir- 
cular nomadic hut developed the horseshoe 
or apsidal plan (Eretria, Gonnoi), the ob- 
long plan with curved walls (Thermon) 
and eventually the normal straight-sided 

F I G . I .-T E M  P L E  A T  oblong, the axis running east and west. and 
NEANDRIA the entrance always at  one end. A porch 
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BY COURTESY OF ( 3 )  8 .  T. B A T S F O R D ,  110. D I N S M O O R .  "THE ARCHlTECTVRE O F  ANClENT GREECE" ;  PHOTOGRAPHS, ( 4 )  E W l N G  GALLOWAY, ( I ,  5, 7 )  P U B L I S H E R S  PHOTO SERVICE, 

(21 KEYSTONE V I E W  COMPANY, ( 6 )  PROF.  RHYS CARPENTER 

EXAMPLES OF DORIC TEMPLES 

1. Temples a t  Paestum: a t  the r igh t  the so-called Basilica, really,an archaic and Callicrates, architects. The masterpiece of the Dor ic  style, w i t h  
temple (c. 5 4 0  B.C.). A t  the lef t  the so-called Temple of Poseidon the l ighter  proportions of the cu lm ina t ing  period. This west f ron t  is 
(c. 4 6 0  B.C.), showing heavy transit ional proportions relieved by nearly intact  apart f rom the loss of the pediment sculptures; t h e  
numerous flutes; one of the best preserved of Greek temples (for flank colonnades were part ly  demolished by bombardment i n  1 6 8 7  
interior see fig. 5 )  ( for  in ter ior  see fig. 7 )  

2. Temple of Apol lo a t  Cor inth (c. 540 B.C.), showing the seven stand- 5. l n te r io r  of the Temple of Poseidon a t  Paestum (see fig. l), showing 
ing  columns, w i t h  sturdy archaic proportions, monolithic shafts, and the usual Doric treatment w i t h  superposed tiers of heavy Dor ic 
h igh architrave (frieze and cornice missing). View f rom interior, columns t o  support the cei l ing 
w i t h  Acrocorinth i n  background 6. In te r io r  of the Temple of Apol lo a t  Bassae (c.  4 5 0 - 4 2 0  B.C.) ; Ictinus, 

3. Temple of Zeus a t  Olympia (c. 4 6 5 - 4 5 7  B.C.); Libon of Elis, archi- architect. This shows the later scheme of employing single t iers of 
tect. East f ront  (restored), showing heavy proportions as a t  Paestum slender Ionic columns to support the ceiling, even though the temple 
because o f  its t ransi t ional  date and colossal scale, the effect being is Dor ic  externally 
relieved by pediment sculpture (the shields are Roman additions). 7 .  l n te r io r  of the Parthenon (see fig. 4 )  f rom the west, w i t h  the internal  
Overthrown by earthquakes, l i t t l e  now existing above the platform colonnades ( i n  two  tiers as a t  Paestum) and walls and parts of the 
level flank colonnades blown out  by the explosion. The dark patch o f  pave- 

4. The Parthenon on the Acropolis a t  Athens ( 4 4 7 - 4 3 2  B.C.); lctinus ment i n  the distance is the site of the gold-and-ivory statue 
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BY C O U R T E S Y  OF ( 4 )  B T BATSFORD, F R O M  DINSMOOR,  " THE ARCHlTECTURE O F  ANCIENT GREECE" ; PHOTOGRAPHS. (I) PUBLISHERS PHOTO SERVICE, ( 2 )  ALINARI ,  ( 5 )  E W l N G  GALLOWAI, 
( 9 1  PRINCETON U N I V E R S I T Y  

I O N I C  A N D  C O R I N T H I A N  TEMPLES 

1. The Erechtheum on the Acropolis a t  Athens (c. 4 2 1 4 0 5  B.C.); Mnes- situation on a bastion of the Acropolis. 3. Temple of Apol lo a t  Didyma 
icles probably the or ig inal  architect. View f rom the  southwest, showing near Miletus ( 3 3 2  B.C.-A.D. 41).  Paeonius and Daphnis, architeots. 
the irregular plan result ing f rom the l imi tat ions imposed on the architect Detai l  of colossal east fapade, showing special stairway in the centre, 
by  religion. There are three different tonic orders ( the  east porch of six adapted t o  human requirements, and varied column bases. 4. North 
columns, one visible a t  extreme r ight ;  the nor th  tet rasty le porch a t  porch o f  the Erechtheum (see fig. 1 ) .  the open proportions and elaborate 
extreme left, compare fig. 4 ;  the sham portico of four  engaged columns a t  decoration contrasting w i t h  the sol id i ty  and s impl ic i ty  of the neigh- 
tne west) and a t  the south is the Caryatid porch. Rebu i l t  by the Greek bouring Parthenon. 5. The Olympieum a t  Athens ( 1 7 4  B.C.-A.D. 1 3 1 ) ;  
authorit ies, 1903-1908. 2. Temple of Athena N ik6  (NikC Apteros) a t  Cossutius, architect. The only colossal Corinthian temple of the Greek 
Athens (c. 4 2 6  B.C.) as seen f rom the northeast; Callicrates, architect. period, w i th  heavily proportioned columns; the frieze and cornice exist 
An Ionic temple of miniature size, designed w i t h  special regard for i ts  only i n  fragments. I n  the background appears the Acropolis 



GREEK ARCHITECTURE 

GREEK RELIGIOUS P R E C I N C T S  

1. Athenian Treasury a t  Delphi  ( c .  5 1 5  B.C.), i n  the form of a small ( in jured by bombardment in 1 6 8 7 )  and steeply s loping approach, 
Dor ic  temple, executed whol ly  i n  marble, or ig inal ly  w i t h  elaborate w i t h  enframing wings a t  nor th and south ( the lat ter  no t  shown) 
sculptured decoration (of which only casts of the metopes are i n  terminat ing in pedestals which were t o  have enframed gateways t o  
place). Rebui l t  by the French authorit ies 1953-06, by f i t t ing to- lower precincts. Uuon the frustration of the lat ter  po r t ion  of t h e  
gether the scattered fragments scheme, the Temple of Athena Nik6 was bu i l t  on the south ( 4 2 6  B.C.. 

2. The Propylaea of the Acropolis a t  Athens (437-432  B.C.) ;  Mnesicles, see Plate 11.. fig. 2). and the great pedestal of Agr ippa on the north 
architect. Inner or east front, showing the form of the Doric central (174 B.C.), a t  extreme lef t  
porticoes, and the middle intercolumniation widened for  processions. 4. The Great A l ta r  of Zeus at Pergamum, bu i l t  for Eumenes 11. (197-159 
The parts above the columns were overthrown by an explosion about B.C.). Detai l  of the reconstruotion i n  Berl in, showing podium dec- 
1645,  and rebui l t  by the Greek authorit ies 1909-17. A t  the r ight  orated w i t h  colossal frieze, interrupted by stairs which ascend t o  a 
appears the unfinished wal l  o f  the proposed northeast hal l  colonnaded court  enclosing the altar. Only the foundations remain 

3. The Propylaea a t  Athens (cf. fig. 2 ) ,  showing outer or west front on the actual site 



PLATE IV GREEK ARCHITECTURE 

GREEK MONUMENTS AND SECULAR BUILDINGS 

1. Tower of the Winds a t  Athens (c. 100 B.C.), designed by the astronomer 
Andronicus Cyrrhestes; v iew showing one of the t w o  porches, each of 
which was composed of two  Corinthian columns. Sundials on each of the 
e ight  sides, an allegorical frieze of the e ight  winds a t  the top, a conical 
roof surmounted by an octagonal capital and a bronze Tr i ton  as weather- 
vane, completed the design. 2. Grave stele of Hegeso (soon after 400  B.C.), 
tombstone of wide pedimental type f rom the Ceramicus cemetery a t  
Athens; s l ight ly  projecting lateral antae enclosing scene of parting i n  
relief. 3. Choragic Monument of Lysicrates a t  Athens ( 3 3 4  B.C.), showing 
the earliest external use of Cor inth ian columns, the s ix  intervals filled w i t h  

th in walls, and the conical roof and t refo i l  f inial or ig inal ly  supporting a 
bronze tripod. 4. Grave stele of Sion ( 4 t h  century B.C.), tombstone of 
narrow type from the Ceramicus cemetery a t  Athens, w i t h  palmette acro- 
terion embellished w i t h  acanthus leaves, and two  rosettes above the relief. 
5. Theatre of Dionysus a t  Athens (c. 350-325 B.C.), on the south slope of 
the Acropolis, showing the marble thrones forming the lowest t ier, and the 
ordinary limestone seats r is ing behind (cf. Plate V., fig. 2). 6. Grave 
stele of a maiden ( 4 t h  century B.C.), tombstone of narrow type f rom the 
Ceramicus cemetery a t  Athens, w i t h  funeral vase (loutrophoros) i n  relief 
and mourning Siren as acroterion 
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GREEK SECULAR BUILDINGS 

1. "House of Cieopatra" at Delos (138 B.C.), a private house with per- View showing the circular orchestra 66% ft. in diameter, w i t h  t h e  

is ty le  court, the slender marble columns supporting a wooden foundation for the central altar, the surrounding auditorium occupy- 
and surrounding an impluvium with a mosaic floor and ing three-fifths of the circumference, the left entrance (parodos) 

a cistern beneath gateway. The scene building, of which only the foundations remain, 

2. Theatre a t  Epidaurus ( c .  325 B.C.) : Polycleitus the Younger, architect. is of later oonstructiot? 



PLATE VI GREEK ARCHITECTURE 

OFATHENAPROMACHOS 
G : ALTAR OF ATHENA 
H : PRECINCT OF THE 

BRAURONIAN ARTEMIS 

PLAN OF T H E  ACROPOLIS AT ATHENS 

kFTER D'ESPOUV, "MONUMENTS ANTIQUES"  

The name given t o  the citadel i n  cit ies of Greece and Asia Minor was Acropolis. It was generally b u i l t  upon a 
h i l l  or rock, was fortified and commanded the c i t y  and surrounding territory. The Acropolis contained importank 
buildings; i n  Athens the weights connected wi th the coinage were kept  i n  the Acropolis 
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(pronaos) might be added in front, a sanc- 
tuary (adytum) at  the rear, repeating the 
Mycenaean megaron plan. Walls were of 

' m i  
mud-brick resting on stone socles, their free EzzZl 
ends (antae and door jambs) encased in F R O M  O N S M O O R  T L ~ E  A R C H I  

wooden sheathing. Simultaneously the ( B A T S F O R D )  O F  AN""NT '"""" 
roof developed from the nomadic thatched F , ,  , - T E M P L E  A T  

beehive, through the long ogival mud-brick T H E R M O N  

vault (thatched in a model from Pera- 
chora), to the sloping hipped roof with wooden rafters, supported 
by girders resting on the side walls, and so, eventually, to gables 
at one or both of the narrow ends. 

In wider temples these cross girders had to be reinforced by 
columns placed in single file along the main axis (Selinus. Prinias, 
Locri, Sparta, h'eandria. Samos). Thus came into Greek archi- 
tecture the characteristic post-and-lintel system. At first mere 
wooden posts, these internal supports were gradually molded on 
opposite sides of the Aegean sea, into two different types. proto- 
Doric and proto-Ionic. The former, with its circular molded 
capital and square abacus, was copied in wood from such surviving 
Aegean works as the Lion gate at  Mycenae. The proto-Ionic type, 
originated as an elongated capital, early transformed into stone; 
slender unfluted shafts (sometimes with special bases) were capped 
by gariands of drooping leaves from which sprang vertical volutes 
(Lesbos, Neandria, Larisa). 

In an open pronaos, a central column repeated the axial colon- 
nade (Locri, Prinias) ; next, because central columns obscured the 
cult image, the axis was opened by using two internal colonnades 
and so two columns in-antis on the front. Thus the column first 
appeared on the exterior and introduced a new problem, the crea- 
tion of an entablature. The transverse girder formed the archi- 
trave, a single solid beam in the Doric, compounded of superposed 
planks (fascias) in the Ionic; upon this rested the ends of ceiling 
beams, heavy and widely spaced (triglyphs) in the Doric, light 
and closely spaced (dentils) in the Ionic. Mutular eaves formed 
by overhanging rafters characterized the Doric cornice; the Ionic 
was merely hollowed to shed rain water. The light wooden Ionic 
entablature is best known through imitations in native rock-cut 
tombs of Asia Minor; the Doric forms are revealed through the 
survival of terra cottas which protected the bulky timbers, black 
or blue triglyphs, gaily painted terra-cotta metopes and facings 
with conventional patterns on the cornice. The hipped roof was 
still retained in the earlier temple of Hera on the Silaris (near 
Paestum). The ridge of the hipped roof was soon prolonged to 
the front. forming a gable (pediment). the rear end sometimes re- 
maining hipped (Thermon, model at Sparta). The gutter (sima) 
which had hitherto crowned the cornice on all four sides was re- 
tained even under the pediment in the western colonies (Syracuse. 
Geloan treasury at  Olympia) ; but the mutules, equally anachro- 
nistic symbols of rafters under a pediment, remained even on the 
facade. Semicircular terra-cotta tiles covered the joints between 
the concave pantiles, terminating at  the eaves in semicircular 
antefixes. 

The emergence of the column and the development of the orders 
inspired Dorian architects to further embellishments. The pronaos 
might be repeated in a rear porch jopisthodomus), or the whole 
temple surrounded by a peristyle. From the five lines of the flank 
walls and the axial and flank colonnades resulted pentastyle 
facades (Thermon), two internal colonnades required hexastyle 
facades (Heraeum at  Olympia) ; the flanks were long in propor- 
tion, with I j or 16 columns. 

2. Archaic Period (600-500 B.C.).- - 
The new-rich western colonies transformed / 
the peripteral temple into limestone; the 
Ionian east soon followed with the areater / 
splendour of marble. But the mothkrland 
of Greece remained conservative; during 
eight centuries the wooden columns of the 
Olympian Heraeum were gradually re- F R O M  D I N S M O ~ R .  "THE A ~ C H I -  

T E C T U R E  O F  A N C I E N T  G R E E C E '  
placed in stone; as late as j13 B.C. marble ,,,, 
was limited to one ostentatious temple fa- F f G .  3 .- T E M P L E  A T  
~ a d e  (Delphi). Limestone, however, was R H A M N U S  

coated with fine marble stucco; sandstone was often used in the 
west for carved members; terra-cotta cornice revetments were 
gradually eliminated and the terra-cotta gutters and even roof tiles 
replaced in more important temples by stone or marble. 

A few primitive types of plans survived, either apsidal (Delphi, 
Athens, Corinth, Olympia) or with axial colonnades (Olympia, 
Delos, Paestum, Metapontum). The simple diastyle in-antis plan 
long prevailed in Greece; the "hundred-foot" temple on the 
Athenian Acropolis was apparently tristyle in antis a t  both ends. 
But the most favoured temple plan was the hexastyle peripteral, 
sometimes (in Sicily) with the f a ~ a d e  doubled for greater mag- 
nificence. The opisthodomus (rear porch) was customary in 
Greece, the closed adytum (secret chamber) in the west; the in- 
terior of the cella might have two rows of columns (in Greece) or 
none at  all (in Sicily). The east outdid the west by doubling the 
colonnade on all sides, giving the octastyle dipteral plan (Ephesus, 
Samos, Magnesia), imitated also at  Athens (Olympieum) ; a t  
Corcyra and Selinus ("GT") the inner lines of columns were 
omitted, becoming pseudodipteral ; at  Acragas (Olympieum), 
while retaining the same vast total dimensions as at  Selinus. the 
number of columns was reduced and the scale thereby so enlarged 
that the intervals were filled with walls, becoming pseudoperipteral. 
Employment of colossal dimensions, with stylobates measuring 
up to 180 by 365 it . ,  column diameters up to 133 it .  (Acragas), 
column spacings up to 28# ft. (Ephesus), afforded the tyrants of 
this period opportunities for lavish display. The entrance was 
usually toward the east (orientation), but in Asia Minor some- 
times toward the west, as a t  Ephesus. 

I 1 ;  I 
F R O M  D I N S M O O R ,  ' . T H E  A R C H I T E C T U R E  O F  F R O M  D I N S M O O R  , T H E  A R C H I T E C T U R E  O F  

A N C I E N T  G R E E C E "  ( B A T S F O R D )  A N C I E N T  G R E E C E ' '  ( B A T S F O R D )  

F I G .  4.- TEMPLE AT E P H E S U S  ( R E -  F I G .  5.- TEMPLE "GT" AT S E L I N U S  
S T O R E D )  

The geographical cleavage between the styles continued. The 
western temples at  Syracuse, Selinus, Acragas. Paestum. Pompeii, 
Tarentum. Metapontum and Corcyra, and those in Greece a t  
Athens, Delphi, Eretria and Corinth, all were Doric. In  the east, 
Xaucratis, Ephesus, Samos. Naxos, Paros, Chios. Miletus and 
Magnesia furnish important landmarks of the archaic Ionic de- 
velopment. The Doric temple invaded the east. a t  Assos, suffering 
the intrusion of the Ionic frieze; reciprocally the Ionic temple 
penetrated the west, at Locri and Hipponium. 

In  the Doric order the sudden change of material, and timidity 
as to the strength of stone, caused violent changes. Xot only 
were column shafts often constructed as monoliths, but propor- 
tions were at  first extremely heavy, with intervals so close that 
the spreading capitals were nearly contiguous. With growing 
confidence, larger columns were eventually raised to j or even jg 
diameters, with intervals up to 13 diameters. Spacings and 
diameters were often enlarged on the f a ~ a d e s  in Greece; uniform 
diameters but different spacings characterize most of the western 
peristyles. Triglyphs at  first appeared only above columns, leaving 
horizontal oblong metopes between; interpolated triglyphs next 
reduced the metopes to vertical oblongs, which gradually ap- 
proached squareness. the half mutules above the narrow metopes 
then becoming of full width. Relief sculpture succeeded painting 
in the metopes and pediments, changing in the latter to free 
statues; human and animal forms replaced the semicircular 
acroteria. and the antefixes changed from semicircles to prismatic 
forms, surmounted by palmettes. 

The Ionic column, carrying a lighter entablature and longer 
habituated to stone, was more slender from the very beginning 
(about 8 diameters), with greater intervals (14 to 2 3  diameters) ; 
particularly noteworthy were the enormous intervals a t  the centres 
of the fa~ades.  Though the entablature was friezeless, broad bands 
of relief sculpture were inserted wherever possible, as on the sima 
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a t  Ephesus. But in Greece a new 
t y ~ e  of Ionic entablature was cre- 
aied to vie with Doric urouor- / I( -# 1 
tions; the fascias of the archi- 
trave were suu~ressed,  the dentils 
omitted and a high frieze inserted / I)- - - - - I 

u 

between architrave and cornice :RoM D i N S M o O R  T H E  X 9 C H I T E C T J R E  O: 
(Ionic treasuries at Delphi). ( B A T S F O R D '  

Both orders were awkward at 6.--0LYMP1EUM A T  

the corners of peristyles. In  the 
Doric, the difficulty lay in reconciling triglyph and column spac- 
ings. while bringing a triglyph out to the corner of the entablature; 
in the west it was met by widening the angle triglyph and the 
adjacent metope, in Greece by contracting the end columnar inter- 
val; finally, metope expansion was combined with column contrac- 
tion. In  the Ionic, the bracket capital seemed incapable of turning 
the corner, until a t  Ephesus was devised an awkward L-shaped 
capital with an angle volute. 

Other forms displaying the versatility of the archaic designers 
were the hybrid Doric-Ionic capitals of Amyclae, the bell capitals 
of Delphi and the use of human figures as supports, both male 
(atlantes of Acragas) and female (caryatids of Delphi). Other 
types of buildings yielded new opportunities-simple templelike 
treasuries (Olympia, Delphi), the square hypostyle hall 

(telesterion) at  Eleusis, the archaic cir- 
cular tholos at  Delphi, the apsidal senate 
house at  Olyn~pia. altars as a t  Miletus and 
Delphi, the throne at  Xmyclae and elabo- 
rate fountains built by the tyrants (Athens, 
Megara, Corinth, Samos). And in some 
of these minor morks as in votive columns 
and grave monuments, migratory archi- 
tects mingled the styles. 

3. Transit ional  Period 1500-450 w B.C.).-The grammar of forms and the 
types of buildings having been largely de- 
termined, the next step was that of refine- 
ment. The problem was all the more 
concentrated because the political subjec- 
tion of the east to Persia now restricted 
architectural initiative to the Doric style 
of Greece and the west, mhich, further- 

o i N s M o o n  T H E  more. received fresh impetus from the 
T E C T U R E  O F  A N C I E N T  G R E E C E  

( B A T S F O R D )  victories over Persia and Carthage. And 
F I G  , -EARLY in particular a t  Athens the discovery of 
D O R I C  P R O P O R T I O N S  copious marble quarries contributed to the 

refinement of design. 
Freedom was now abandoned in favour of strict canonization, 

resulting almost in monotony. Hexastyle peripteral Doric temples 
became universal: in Greece at  Sunium, Athens (the unfinished 
older Parthenon), Aegina and Olympia; in the west a t  Syracuse, 
Himera, Gela. Caulonia, Acragas, Croton and Paestum. Work was 
continued on the never-finished colossi a t  Selinus and Acragas, 
with distinct changes of details. In  the west, columns tended to 
be of uniform diameter and (except a t  Himera and Paestum) 
uniformly spaced on front and flank, apart from the contracted 
end intervals ; and here appeared an innovation, double contraction 
a t  the corners. But in Greece some emphasis of the front, either 
with heavier columns or with wider spacing, was still prevalent; 
or the corner columns alone might be enlarged. The west adopted 
the opisthodomus of Greece, sometimes in addition to the adytum; 
but cella colonnades appeared in the west only at  Paestum, apart 
from the huge octastyle at  Selinus. Such internal colonnades were 
two (at  Selinus three) stories in height, 
separated by architraves and carrying only 
ceiling and roof; the few known galleries 
(Aegina, Olympia) were later insertions; 
and stone staircases (Selinus, Himera, 
Paestum) ascended merely to storerooms F R O M  B O R R M A N N ,  G E S C H I C H T E  

above the ceilings. O E R  B A U K U N S T  ( A L F R E D  K R O N E R  

V E R L A G i  

I n  this period the Ioni: temple first ap- F I  G. 8 . - T E M P L E  A T  
peared in Greece (Sunium), with the peri- BASSAE 

style strangely confined to one front and one flank, and with the 
typical mainland form of entablature nithout fascias or dentils. A 
larger but unfinished Ionic temple was begun at  Delos. 

Among other types of buildings, additional treasuries at  Olympia, 
the reconstructed oblong telesterion at  Eleusis and the similar 
Cnidian lesche (clubhouse) at  Delphi, the old Propylon of the 
Athenian Acropolis. the colonnade of the Athenians a t  Delphi. the 
royal and painted stoas and the tholos at  Athens, the Athenian 
theatre orchestra with wooden scene buildings and the imitation 
of the oriental gridiron city plan at  Miletus, all paved the way 
for the masterpieces of the follo~ving period. 

4. The Culmination a t  Athens (450-400 B.C.) .-The middle 
period of the evolution centred at Athens, which signed peace with 
Persia in 449 B.c . ,  and in the absence of military requirements nas  
free to use the wealth of the Athenian confederacy in rebuilding 
the temples ruined by the Persians. Under the personal initiative 
of Pericles, and in the hands of architects like Ictinus, Callicrates 
and Mnesicles, and the sculptors Phidias and Callimachus, Greek 
architecture reached its zenith. 

The Doric style of Greece naturally retained the leading place, 
and was employed not only in hexastyle temples at Bassae, Rham- 
nus, Sunium and Athens (Hephaesteum and temple of Ares). but 
also in the octastyle Parthenon on the Acropolis; besides these 
erected by Athenian architects, we find hexastyles near Argos 
(Heraeum), a t  Acragas (temple of Concord), Segesta and Delos 
(the last prostyle). Most of those structures were comparatively 
small, owing their effect to perfection of design and execution, and, 
in the case of those in Attica, to the beauty of marble, and more 
slender proportions. Only Bassae retained the older system with 
heavier columns on the main fa- 
qade and reduced spacing on both 
flanks; elsewhere uniformity pre- 
vailed. except at the corners. 
Cella colonnades were omitted 
except in the works of Ictinus, 
also in the Hephaesteum and at  
the Argive Heraeum; Ictinus ob- 
tained a nem effect by returning 
the colonnade across the back, a t  

- E R E C H T H E U M ,  D R A W N  BY Bassae separating adytum from G O R H A M  

cella (the lateral columns being 
engaged to the flank walls), in the Parthenon forming an ambula- 
tory around the statue. The false gallery with two stories of Doric 
columns appeared for the last times in the Parthenon, Hephaest- 
eum, and Argive Heraeum; a single Ionic order was preferred at  
Bassae (with three Corinthian capitals across the rear) and in 
the rear chamber of the Parthenon. The coalescence of the styles 
was marked by the inclusion of other Ionic elements, moldings 
and continuous friezes (Parthenon, Hephaesteum, Sunium). 
Sculptured reliefs in friezes and metopes. pediments filled with 
statues and crowned by great floral acroteria, these and the fine 
moldings and the marble ceilings enhanced by colour and gilding, 
broad masses of colour on triglyphs and in shadowed cornice sof- 
fits, further relieved the simplicity of Doric forms. 

The Ionic style was also employed independently in three non- 
peripteral temples at  Athens (on the Ilissus river, the Nike temple 
and Erechtheum on the Acropolis) ; its foothold in Greece was 
now assured. The amphiprostyle tetrastyle plan was preferred, 
though in the Erechtheum (q.v.1 the rising ground at  the east SO 

elevated the stylobate that in the final plan six columns were re- 
quired in the width; and the tetrastyle portico originally planned 
for the west end was revolved to the north flank to respect the 
sacred olive tree, balanced by the miniature caryatid portico on 
the south, and replaced on the west by a sham portico of engaged 
columns, producing an irregular T-shaped plan. Rampant 
antefixes above the sima of the Erechtheum, and its elaborately 
carved moldings, exceptional in the 5th century, foreshadowed 
the elaboration of the follov,~ing period. 

Another symptom of change nas  the creation of a third style, 
the Corinthian, first appearing inside the temple a t  Bassae. Like 
the Ionic capitals in the same colonnade, the Corinthian capitals 
represent an attempt to invent a form symmetrical on all sides, 



GREEK ARCHITECTURE 801 

. 

the bell capitals of Delphi being further 64 diameters) and entablatures correspond- 
elaborated with acanthus leaves, scrolls ingly lower (one-quarter of the column 
and palmettes. height), the reduction occurring in archi- 

Among buildings other than temples, the trave and cornice while the frieze remained 
Propylaea (9.v.) at Athens take first rank high to preserve the squareness of metopes. 
in brilliance of conception. A cruciform The enrichment of the sima by carved rin- 
plan 2 2 4  f t .  in length (about equal to the ceaux and rampant antefixes was counter- 
Parthenon) would have formed a frontis- balanced by the loss of such delicacies as 
piece across the west end of the Acropolis, the hyperbolic echinus profile. Following 
with wings projecting westward to enframe the example of Bassae, Corinthian internal 
the ascent; by war and priestly conserva- columns were employed at Tegea, Stratos 
tism the design was curtailed until it re- and Nemea, Ionic at  Epidaurus; an inner 

F R O M  B O R R M A N N .  " G E S C H I C H T E  
sembled a lopsided T ,  only 154 ft. in length. row of Ionic columns lined a Doric facade F R O M  B O R R M / I N N ,  u G E S C H , C H T E  

D E R  B n u n u n s r n  ( * L F R E D  K R O N E n '  The central building, with its Doric hexa- a t  Delphi. D E R  B A U K U N S T ~ ~  ( A L F R E D  K R O N E R  
V E R L A G )  styles and pediments dominating the low More important was the Ionic Renais- 

10.--TELESTER1ON hipped roofed north and south arms and sance in Asia Minor. Not only hexastyle 12.-GYMNAS1UM AT 
AT E L E U S I S  west wings (without columns except on the plans as at  Priene, but colossal octastyles E P I D A U R U S  

return faces of the wings), formed the entrance, the central again became the fashion, a t  Ephesus repeating the archaic plan, a t  
intercolumniation widened 6 f t .  to allow the passage of festal Sardis omitting the inner flank colonnades and becoming semi- 
processions, and the five doorways graded in width like the pseudodipteral. Even the decastyle plan with I 2 0  external columns 
intercolumniations, with heights varying in proportion. The appeared a t  Didyma near Miletus, with the cella unroofed (hy- 
west ceiling was supported by six Ionic columns in immediate paethral). Column proportions continued to be slender, though 
juxtaposition with the Doric. Hardly less notable were the re- because of the enormous dimensions the intervals were contracted; 
designed telesterion at  Eleusis, a great square at  first with seven some facades (Sardis, Ephesus) show, however, enormous central 
rows each of seven columns within, then with four rows of five spacings. Such abnormal embellishments as sculptured pedestals, 
(these two projects never completed), and finally with six rows bases, drums and capitals were confined to the larger temples. The 
each of seven, and the odeum a t  Athens with internal columns ar- entablature always lacks the frieze (except a t  Didyma where the 
ranged in nine rows of nine; both had clerestory lanterns above the work was protracted into Roman times). Only in Greece (tholos 
roofs. Corresponding advances in city planning were the importa- at  Olympia) or in nonreligious and hence less conservative Asiatic 
tion of the gridiron system to Greece (Peiraeeus) and the west structures, executed with collaborators from Greece (mausoleum 
(Thurii) . at  Halicarnassus), did the frieze penetrate the entablature, now 

In these buildings, beauty of proportion was enhanced by "opti- always in combination with dentils. 
cal refinements," almost a speciality of the culmination. The Important buildings other than temples were erected in both 
curve of the platform, rising to 44 in. in a circular arc with a styles. In the Doric, treasuries at  Delphi, choragic monuments a t  
radius as great as 34 miles, gave vitality and corrected any sagging Athens, tholoi a t  Delphi and' Epidaurus, the huge dodecastyle 
illusion in the colonnade. The entasis or swelling outline of the facade of the telesterion at  Eleusis and the analogous assembly 
column shaft, preventing any sensation of concavity, attained its hall (Thersilion) at Megalopolis, porticoes up to 550 ft.  in length 
maximum ($ to j in.) a t  half of the height, though in earlier and as at  Corinth, the arsenal of 430 ft .  a t  the Piraeus, the Lion tomb 
later periods it was much more pronounced. The inward inclina- at  Cnidus (another Doric intrusion in the east), all testify to the 
tion of the column axes (from 4 to 34 in.) gave a pyramidal il- vitality of the style. The tholos was reproduced in the Ionic style 
lusion of greater stability, the axes of the flank colonnades of the at  Olympia; monumental Ionic tombs in Asia Minor, the Nereid 
Parthenon meeting more than a mile above the pavement; walls, monument a t  Xanthus (a temple raised on a lofty pedestal) and 
antae and other supposedly vertical surfaces might show similar the mausoleum at  Halicarnassus (with a pyramid in turn elevated 
inclinations. And the manner in which the various members were above a peristyle of 36 columns, attaining a height of 136 ft .) ,  
adjusted to each other, preserving these delicate relations and yet have remained unsurpassed in their field. 
keeping the joints invisible, represents a triumph of calculation The Corinthian capital was developed as a secondary feature 
and stonecutting. inside temples at  Tegea, Nemea, Stratos and Didyma, inside tholoi 

5. F o u r t h  C e n t u r y  (400-300 KC.).-The displacement of the at  Delphi, Epidaurus and Olympia; but not until 334 B.C. was the 
political centre from Athens successively to Sparta, Thebes, Mace- style used independently and externally in a choragic monument 
donia and Asia Minor was accompanied by unmistakable evidence at  Athens, with an entablature devised by combining Attic frieze 
of a decline from aesthetic perfection. The service of the gods with Asiatic dentils. 
began to be subordinated to that A few noncolumnar designs require special mention. The Attic 
of men, and from the temple at- tomb stele with its ever-deepening frame of miniature antae and 
tention was diverted to a great entablature, or with an elaborate floral acroterion, became extinct 
variety of structures correspond- as the century ended. But the theatre, now provided with a stone 
ing to the varied requirements of auditorium encircling more than half of the orchestra (Athens, 
a more complex civilization. Epidaurus, Eretria), its one-storied scene building (also in stone) 
Even in religious architecture containing several great openings and flanked by projecting 
the striving for diversity and in- pavilions (parascenia) and sometimes faced by removable wooden 
novation is manifest in the in- proscenium porticoes, was yet in its infancy. The stadium, 
crease of excessive ornament. either round-ended or rectangular, repeated the theatre form. 

I n  Greece the Doric style was The market place (agora) became, if not strictly rectangular, a t  
still preferred for temples, but, least more formal; and the newly founded or rebuilt cities of the 
incapable of further perfection, period followed the gridiron plan (Priene and Cnidus). 
was now modified. Hexastyle 6 .  Hellenis t ic  Period (300-100 B.C.) .-The even balance be- 
plans (Delphi, Epidaurus, Tegea, tween east and west which had characterized the preceding century 
Nemea, Stratos, Ptoon and Olym- was overthrown by the transference of the political centres to the 
pia) were often shortened by oriental kingdoms of Alexander's successors, resulting in the 
omitting the opisthodomus; tem- domination of the oriental elements in Greek architecture. The  

at ~ ~ l ~ h i  and Epidaurus F R O M  B O R R V A N N " ,  , G E S C H I C H T E  D E R  B A U K U N S T "  

( A L F R E D  K R O N E R  V E R L A G )  Doric style, now on the downward path, appeared chiefly in small 
were hexastyle prostyle. Col- F I G ,  AND THERSILION temples, either in-antis (Selinus, Acragas, Taormina) or prostyle 
umns were more slender (5; to AT ME GALOPOL IS  (Pergamum, Lycosura, Samothrace, Gortyna, Oropos); belated 
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peripteral hexastyles occurred a t  Troy, Pergamum, Cos, Delos and 
Lebadea-the last symbolic, the abandoned scheme of an eastern 
monarch. (174 B.c.). A proposal to erect a Doric temple of 
Dionysus was actually countermanded in favour of the Ionic style; 
architects frankly wrote that "sacred buildings ought not to be 
constructed of the Doric order" because of the difficulty of spacing 
triglyphs and columns. The few who adhered to the style sought 
new methods of appeal: engaged columns, lighter proportions with 
slender columns and thin entablatures requiring the interpolation 
of extra triglyphs; columns with Ionic fluting or even bases. 
Wall surfaces were modeled. with emphasized joints and belt 
courses. The cella might even have an internal apse (Lebadea, 
Samothrace), or projecting aisles at  the sides (Lusoi). 

The Ionic style, now the successor rather than rival of the Doric, 
is best exemplified in three beautiful pseudodipteral octastyles 
(Messa, Smintheum, Magnesia) ; less successful are smaller ex- 
amples a t  Teos, Magnesia and Pergamum. Bases changed from 
the Asiatic to the Attic form, with plinths; capitals contracted 
in length; the rising echinus eliminated the downward droop of 
the cushion, and rinceaux filled the cushion and baluster. The 
entablature included the Attic frieze, and 
the dentils became small and meaningless, 
being used as decoration even in the rak- 
ing cornice. These forms, and this mo- 
ment of the Ionic supremacy, are reflected 
in the volume wherein Vitruvius inter- 
preted Greek architecture to the Romans, 
using the Ionic as the typical order. 

Now, however, the Ionic supremacy be- 
gan to be threatened by the Corinthian 
style, best exemplified a t  Diocaesarea and 
in the dipteral octastyle Olympieum a t  
Athens (174 B.c.). I ts  merits were most 
obvious in peristyles, the capital being sym- 
metrical on all sides and the entablature 
unhampered by triglyphs; but its popular- 
ity extended even to distyle porches (Mes- F R O M  B O R R M A N N  ~c~~~~~~~~~~ 

sene). D E R  B A U K U N S T  ( A L F R E D  K R O N E R  

V E R L A G )  

Even more important than temples, how- F,, ,, -,ou,EuTE,,o, 
ever, were numerous other types of build- AT M I L E T U S  

ings. Monumental sacrificial altars rose a t  
Syracuse (74 by 653 ft .) .  Pergamum (the "Seat of Satan," 
I I 2 by I 2 0  ft.) , Priene, and Magnesia. Doric porticoes surround- 
ing the temple precincts (Ephesus, Priene. Magnesia) ; vast stoas 
built by Hellenistic kings for the cities of Asia (Pergamum, Assos, 
Priene) and Greece (Delos, Delphi, Athens, Megalopolis, 
Olympia), or, with slight modifications, used as market halls 
(Aegae, Alinda, Assos) and libraries (Pergamum) ; monumental 
propylaea (Samothrace, Delos, Lindos, Epidaurus, Olympia and 
Selinus), the tholos at  Samothrace, the hypostyle hall a t  Delos 
and gymnasia (Epidaurus, Priene); all repeated earlier forms 
with slight variation. The long "Hall of the Bulls" at  Delos sur- 
mounted a t  one end by a tower, the soaring lighthouse of 400 ft. 
a t  Alexandria and small senate houses with semicircular or 
rectangular auditoria imitated from the theatre (Miletus, Priene) 
were innovations. The theatre itself received a colonnaded stone 
proscenium before the scene building, of which the great openings 
were elevated to an upper story (Oropos, Epidaurus, Priene, 
Ephesus). Commemorative monuments were more lofty, high 
pedestals (Delphi, Athens) or pairs of columns supporting entab- 
l a t u r e ~  (Delphi), forerunners of the Roman triumphal arch.. Pri- 
vate houses changed from the megaron type to the peristyle court 
(Priene, Delos), and in their likeness were designed great hotels 
with central courts (Epfdaurus, Olympia). The market place be- 
came a formally enclosed rectangle (Magnesia) rather than a pic- 
turesque group of colonnades and public buildings. The roads 
outside the city gates were lined with an ever-increasing variety of 
sepulchral monuments, including the mausoleum type (Acragas, 
Mylasa) and tumuli with vaulted chambers (Pergamum). 

The conquest of the orient had brought Greece into contact with 
the arch and vault, now freely used in supporting great masses 
over openings, as in  city gates, retaining walls, corridors, staircases 

and sepulchral chambers. Sloping or intersecting barrel vaults 
were not uncommon. 

The post-and-lintel system was by no means supplanted, but the 
vaulting system of the orient was being perfected, ready for the 
Romans to assimilate with their Etruscan traditions. See 
ROMAS XRCIIITECTURE. 

7. Graeco-Roman Period (100 B.C.-A.D. 300).--Many of 
the buildings erected in Greek lands during the Roman domination 
were still characteristically Greek. Doric was used in propylaea a t  
Athens and Eleusis, and in temples at  Eleusis and Kourno. Greek 
Ionic appears in the circular temple on the Athenian Acropolis, in 
a propylon at  Priene, and particularly in a series of octastyle 
pseudodipteral temples in Asia Minor (Aezani, Ancyra, Aphro- 
disias). A hybrid Corinthian style with mixed Doric-Ionic en- 
tablatures occurs a t  Eleusis and Paestum. A simple type of 
Corinthian capital was used in the clock tower ("Tower of the 
Winds") at  Athens. But the developed Corinthian orders of 
temples at  Sagalassus, Euromus, Cnidus and Pergamum are hardly 
to be differentiated from those of imperial Rome. 

Even though the decorative orders might be those of Rome, 
some buildings were still distinctive in type. Side by side with true 
Roman theatres, with wide, low stages and semicircular orchestras 
(Aspendus), were erected theatres of a compromise type, with 
equally wide but lofty stages and three-quarter circular orchestras 
(Termessus) ; both types had lofty scene buildings incrusted with 
columns, sometimes connecting with colonnades a t  the top of the 
auditorium. The stadium likewise remained characteristically 
Greek, with further elaboration, such as semicircles a t  both ends 
and colonnades at  the top. 

However, the basilicas, baths, triumphal arches and other forms 
which flourished everywhere in Greece and Asia Minor at  this 
epoch can with more propriety be considered as part of the purely 
Roman development. 

See also ARCHITECTURE; BYZANTINE ARCHITECTURE; CAPITAL; 
GREEK ART; ORDER; and TEMPLE. 
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GREEK ART. I t  is proposed in the present article to give 
a brief account of the history of Greek art and of the principles 
embodied in that history. The products of the various arts prac- 
tised by a people constitute an objective and most important 
record of the spirit of that people. But all nations have not ex- 
celled in the same way: some have found their best expression in 
architecture, some in music, some in poetry. The Greeks most 
fully embodied their ideas in two ways. first in their splendid 
literature, both prose and verse, and secondly, in their plastic and 
pictorial art, in which matter they have remained to our days 
among the greatest instructors of mankind. 

The three arts of architecture, sculpture and painting were 
brought by them into a focus; and by their aid the Greeks pro- 
duced a visible splendour of public life such as has seldom been 
elsewhere attained. 

The volume of the remains of Greek civilization is so vast, and 
the learning with mhich these have been discussed is so ample, 
that it is hopeless to attempt to find in a work like the present any 
complete account of either. Rather we shall be frankly eclectic, 
choosing for consideration such results of Greek art as are most 
noteworthy and most characteristic. I n  some cases it  will be 
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possible to give a reference to a more detailed treatment of 
particular monuments in these volumes under the heading of 
their authors or the places to  ahich they belong. Architectural 
deta~l  is relegated to GREEK ARCHITECTCRE and allled art~cles. 
Coins and gems (see GEM: Gems in Art) are treated apart, as 
are vases (POTTERY AND PORCELAIX); in the article GREEK 

ARCHAEOLOGY \\-ill be found many references bearing on the 
rediscovery of Greek art and on the discovery of individual mon- 
uments and sites; see also the bibliography which closes this 
article. 

the tops of the pediments. And metopes are sculptured in higher 
relief than friezes. 

"When we examine in detail even the simplest architectural 
decoration, we discover a combination of care, sense of propor- 
tion, and reason. The flutings of an Ionic column are not in sec- 
tion mere arcs of a circle, but made up  of a combination of curves 
which produce a beautiful optical effect; the lines of decoration, 
as may be best seen in the case of the Erechtheum, are cut with 
a marvellous delicacy. Instead of trying to invent new schemes, 
the mason contents himself with improving the regular patterns 
until they approach perfection, and he takes everything into con- 

THE GENERAL PRINCIPLES OF GREEK ART sideration. Rfouldings on the outside of a temple, in the full  
The study of Greek ar t  is one which is eminently progressive. light of the sun, are differently planned from those in the diffused 

I t  has over the study of Greek literature the immense advantage light of the interior. BZouldings executed in soft stone are less 
that its materials increase far more rapidly. And it may well be fine than those in marble. The mason thinks before he works and 
maintained that a sound dnd methodic study of Greek art is as ahile he works, and thinks in entire correspondence with his sur- 
indispensable as a foundation for an artistic and archaeological roundings." (Pri?zciples of Greek Art, p. 44.) 
education as the study of Greek poets and orators is as a basis of Greek architecture, hoXTever, is treated under GREEK ARCHI- 
literary education. The extreme simplicity and thorough ration- 
ality of Greek art make it  an unrivalled field for the training and 
exercise of the faculties u~hich go to the making of the art critic 
and art historian. 

Before proceeding to sketch the history of its rise and decline, 
it is desirable briefly to set forth the principles which underlie 
it  (see also P. Gardner's Principles of Greek Art).  

As the literature of Greece is composed in a particular language, 
the grammar and syntax of which have to be studied before the 
works in poetry and prose can be read, so Greek works of art are 
composed in what may be called an artistic language. To the 
accidence of a grammar may be compared the mere technique of 
sculpture and painting; to the syntax of a grammar correspond 
the principles of con~position and grouping of individual figures 
into a relief or picture By means of the rules of this grammar 
the Greek artist threw into form the ideas which belonged to him 
as a personal or a racial possession. 

S o  nation is in its works wholly free from the domination of 
climate and geographical position; least of all a people so keenly 
alive to the influence of the outer world as the Greeks. They 
lived in a land where the soil was dry and rocky, far less hospit- 
able to vegetation than that of western Europe, while the land 
horizon was on all sides bounded by hard and jagged lines of 
mountain. The sky was extremely clear and bright, sunshine for 
a great part of the year almost perpetual, and storms, which are 
more than passing gales, rare. I t  was in accordance with these 
natural features that temples and other buildings should be simple 
in foi-in and bounded by clear lines. Such forms as the cube, the 
oblong, the cylinder, the triangle, the pyramid abound in their 
constructions. Just as in Switzerland the gables of the chalets 
match the pine-clad slopes and lofty summits of the mountains, 
so in Greece, amid barer hills of less elevation. the Greek temple 
looks thoroughly in place. But its construction is related not only 
to the surface of the land, but also to the character of the race. 
fimile Boutmy, in his interesting Pl~ilosoplzie de Z'arcJzitectz~re elz 
GrBce, has shown how the temple is a triumph of the senses and 
the intellect, not primarily emotional, but showing in every part 
definite purpose and design. I t  also exhibits in a remarkable degree 
the love of balance, of symmetry, of a mathematical proportion of 
parts and correctness of curvature which belong to the Greek 
artist. 

Here, however, our concern is not with the purposes or arrange- 
ments of a temple, but with its sculptural decoration, and we 
would note that elaborate decoration is reserved for those parts 
of the temple which have, or at least appear to have, no strain 
laid upon them. I t  is  true that in the archaic age experiments 
were made in carving reliefs on the lower drums of columns (as 
at  Ephesus) and on the line of the architrave (as at  Assus). But 
such examples were not followed. Kearly always the spaces re- 
served for mythological reliefs or groups are the tops of valls, 
the spaces between the triglyphs. and particularly the pediments 
surmounting the two fronts, which might be left hollow without 
danger to the stability of the edifice. Detached figures in the 
round are in fact found only in the pediments, or standing upon 

TECTURE; ~e wl l  therefore proceed to speak briefly on the prin- 
ciples exemplified in sculpture Ex~sting works of Greek sculpture 
fall into t n o  classes The firqt comprises what may be called 
works of substantive art, statues or groups made for their own 
sake and to be judged by themselves. Such are cult-statues of 
deities from temple and shrine, honorary portraits of rulers or of 
athletes, dedicated groups and the like. The second comprises 
decorative sculptures. such as were made, usually in relief, for  
the decoration of temples and tombs and other buildings, and 
were intended to be subordinate to architectural effect 

Speaking broadly, it  may be said that the works of substantive 
sculpture in our museums are in the great majority of cases copies 
of doubtful exactness and verv various merit. 

The Hermes of Praxiteles is almost the only marble statue which 
can be assigned positively to one of the great sculptors ; n e ha\ e to 
work back towards the productions of the peers of Praxiteles 
through works of poor execution, often so much restored in 
modern times as to be scarcely recognizable. Decorative works, 
on the other hand, are very commonly originals. and their date 
can often be accurately fixed, as they belong to known buildings. 
They are thus infinitely more trustworthy and more easy to deal 
with than the copies of statues of mhich the museums of Europe, 
and more especially those of Italy. are full. They are also more 
commonly unrestored But yet there are certain disadvantages 
attaching to them Decorative works, even \\hen carried out 
under the supervision of a great sculptor, were but seldom ex- 
ecuted by him. Usually they were the productions of his pupils 
or masons Thus they are not on the same level of art as substan- 
tive sculpture And they vary in merit to an extraordinary extent, 
according to the capacity of the man who happened to have them 
in hand, and \\ho was probably but little controlled. Every one 
knous how noble are the pedinlental sculptures of the Parthenon. 
But there is no reason why they should be so >astly superior to  
the frieze from Phigalia: nor why the heads from the temple a t  
Tegea should be so fine, while those fro111 the contemporary 
temple at Epidaurus should be comparatively insignificant From 
the records of payments made to the sculptors who worked on 
the Erechtheum at  Athens it appears that they were ordinary 
masons, some of them not even citizens, and paid at  the rate of 
60 drachms (about 60 francs) for each figure, whether of man 
or horse, which they produced. Such piece-work would not, in 
our days, produce a very satisfactory result 

I. Works of substantive sculpture may be divided into two 
classes, the statues of human beings and those of the gods. The 
line betmeen the t u o  is not. however. \cry easy to draw, or very 
definite For in representing men the Greek sculptor had an 
irresistible inclination to idealize, to represent what was generic 
and typical rather than what was individual, and the essential 
rather than the accidental And in representing deities he so fully 
anthropomorphized them that they became men and women, only 
raised above the level of everyday life and endowed with a super- 
human stateliness. &/loreover, there was a class of heroes repre- 
sented largely in art who covered the transition from men to gods. 
For example, if one regards Hesacles as a deity and Achilles as a 
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man of the heroic age and of heroic mould, the line between the 
two will be found to be very narrow. 

Kevertheless one may for convenience speak first of human 
and afterwards of divine figures. I t  was the custom from the 
6th century onwards to honour those who had done any great 
achievement by setting up their statues in conspicuous positions. 
The earliest example we have is the portraits of the twins Cleobis 
and Biton from Delphi mentioned by Herodotus. 

Another of the earllest examples is that of the tyranni- 
cides, Harmodius and Xristogiton, a group, a copy of which 
has come down to us. Again, people n h o  had not won any 
distinction were in the habit of dedicating to the deities portraits 
of themselves or of a priest or priestess, thus bringing themselves, 
as  it were, constantly under the notice of a divine patron. The 
rows of statues before the temples at Miletus, Athens and else- 
where came thus into being. But from the point of view of art, 
by far  the most important class of portraits consisted of athletes 
who had won victories a t  some of the great games of Greece, a t  
Olympia, Delphi or elsewhere. Early in the 6th century the cus- 
tom arose of setting up portraits of athletic victors in the great 
sacred places. We have records of numberless such statues exe- 
cuted by all the greatest sculptors. When Pausanias visited Greece 
he found them everywhere far too numerous for  complete 
mention. 

I t  is the custom of studying and copying the forms of the 
finest of the young athletes, combined with the Greek habit of 
complete nudity during the sports, which lies at  the basis of 
Greek excellence in sculpture. Every sculptor had unlimited op- 
portunities for observing young vigorous bodies in every pose and 
in every variety of strain. The natural sense of beauty which was 
an endowment of the Greek race impelled him t o  copy and pre- 
seri;? what was excellent, and to omit what was ungainly or poor. 
Thus there existed, and in fact there was constantly accumulating, 
a vast series of types of male beauty, and the public taste was 
cultivated to an extreme delicacy. And of course this taste, 
though it took its start from athletic customs, and was mainly 
nurtured by them, spread to all branches of portraiture, so that 
elderly men, women, and at  last even children, were represented 
in art with a mixture of ideality and fidelity to nature such as has 
seldom been reached by  the sculpture of any other people. 

The statues of the gods began with stiff and ungainly figures cut 
out of the trunk oi a tree. I n  the Greece of late times there 
were still standing rude pillars, with the tops sometimes cut 
into a rough likeness to  the human form And in early decoration of 
vases and vessels one may find Greek deities represented with 
wings, carrying in their hands lions or griffins, bearing on their 
heads lofty crowns. Rut as Greek ar t  progressed it  grew out of 
this crude symbolism. In  the language of Brunn, the Greek artists 
borrowed from Oriental or Mycenaean sources the letters used in 
their works, but with these letters they spelled out the ideas of 
their oun  nation. \That the artists of Babylon and Egypt express 
in the character of the gods by added attribute or symbol, swift- 
ness by wings, control of storms by the thunderbolt, traits of 
character by animal heads, the artists of Greece work more and 
more fully into the sculptural type; modifying the human subject 
by the constant addition of something which is above the ordinary 
level of humanity, until we reach the Zeus of Pheidias or the 
Demeter of Cnidus. When the decay of the high ethical art of 
Greece sets in, the gods become more and more warped to the 
merely human level They lose their dignity, but they never lose 
their charm. 

2. The decorative sculpture of Greece consists not of single 
figures, but of groups; and in the arrangement of these groups the 
strict Greek laws of symmetry, of rhythm, and of balance, come 
in. \tre will take the three most usual forms, the pediment, the 
metope and the frieze, all of which belong properly to  the temple, 
but are characteristic of all decoration, whether of tomb, trophy 
or other monument. 

The form of the pediment is triangular'; the height of the tri- 
dngle in proportion to its length being about I :8. The conditions 
of space are here strict and dominant; lo  comply with them re- 
quires some ingenuity. T o  a modern sculptor the problem thus 

presented is almost insoluble; but it was allowable in ancient art 
to represent figures in a single composition as of various sizes, in 
correspondence not to  actual physical measurement but to import- 
ance. As the more important figures naturally occupy the midmost 
place in a pediment, their greater size comes in conveniently. 
And by placing some of the persons of the group in a standing, 
some in a seated, some in a reclining position, it can be so con- 
trived that their heads are equidistant from the upper line of the 
pediment. 

The statues in a Greek pediment, which are after quite an early 
period usually executed in the round, fall into three, five or seven 
groups, according to the size of the whole. As examples to illus- 
trate this exposition we take the two pediments of the temple a t  
Olympia, the most complete which have come down to us, which 
are represented in figs. 13 and 14. 

The metopes were the long series of square spaces which ran 
along the outer walls of temples between the upright triglyphs and 
the cornice. Originally they may have been left open and served 
as windows; but the custom came in as early as the 7th century, 
first of filling them in with painted boards or slabs of stone, and 
next of adorning them with sculpture. The metopes of the Treas- 
ury of Sicyon at  Delphi are as early as the first half of the 6th 
century. This recurrence of a long series of square fields for 
occupation well suited the genius and the habits of the sculptor. 
As subjects he took the successive exploits of some hero such as 
Heracles or Theseus, or the contemporary groups of a battle. 
His number of figures was limited to t n o  or three, and these 
figures had to be worked into a group or scheme, the main fea- 
tures of which \\-ere determined by artistic tradition, but which 
could be varied in a hundred ways so as to produce a pleasing 
and in some degree novel result. 

'CITith metopes, as regards shape, may be compared the reliefs of 
Greek tombs, mhich also usually occupy a space roughly square, 
and mhich also comprise but a few figures arranged in a scheme 
generally traditional. A figure stand~ng, giving his hand to one 
seated, two men standing hand in hand, or a single fiqure in some 
vigorous pose, is sufficient to satisfy the simple and severe taste of 
the Greeks. 

In regard to friezes, mhich are long reliefs containing figures 
ranged between parallel lines, there is more variety of custom. In  
temples the height of the relief from the background varies ac- 
cord~ng to the light in ~ i ~ h i c h  it was to stand, \\hether direct or 
diffused. Almost all Greek friezes, however, are of great simplic- 
ity in arrangement and perspective. Local~ty is a t  most hinted a t  
by a few stones or trees, never actually portrayed There is sel- 
dom more than one line of figures, in combat or procession, their 
heads all equidistant from the top line of the frieze. They are 
often broken up into groups; and when this is the case, figure \\ill 
often balance figure on either side of a central point almost as 
rigidly as in a pediment. 

Some of the friezes executed by Greek artists for semi-Greek 
peoples, such as those adorning the tomb at  Trysa in Lycia, 
have two planes, the figures in the background being a t  a higher 
level. 

The rules of balance and symmetry in composition which are 
followed in Greek decorative art are still more clearly to be dis- 
cerned in the paintings of vases, which must serve, in the absence 
of more dignified compositions, to enlighten us as to the methods 
of Greek painters. Great painters would not, of course, be bound 
by architectonic rule in the same degree as the mere workmen. 
But in any case the fact must never be lost sight of that Greek 
painting of the earlier ages was of extreme simplicity. It did 
not represent localities, save by some slight hint; it had next t o  
no perspective; the colours used were but very few even down to 
the days of Apelles. hlost of the great pictures of which we hear 
consisted of but one or two figures; and when several figures were 
introduced they were kept apart and separately treated, though, 
of course, not without relation to one another. Idealism and ethical 
purpose must have predominated in painting as in sculpture and in 
the drama and in the writing of history. The laws of balance and 
symmetry in Greek drawing are perhaps best shown in the decora 
tion of vases (see POTTERY AXD PORCELAIN). 



GREEK ART 
HISTORIC SKETCH 

To begin with, there was a rise of national art, after the de- 
struction of the Minoan and Mycenaean civilizations by the irrup- 
tion of tribes from the north (see ARCHAEOLOGY: Greek and 
Roman Orient [Including Egypt-Zndz~s] ) , and then the Roman age 
of Greece, after which the Greek art works in the service of the 
conquerors (see ROWAX ART). The period (roughly 800-?50 B.c.) 
is divided into four sections: ( I )  to the Persian Wars, 480 B.c . ;  

( 2 )  the period of the early schools of art,  480-400 B.c.; (3) that 
of the later great schools, 400-300 B.c.; (4) that of Hellenistic 
art,  300-50 B.C. I n  dealing with these periods this article is con- 
fined to sculpture and painting, which in Greece are closely con- 
nected. The arts-pottery. gem-engraving and the like-are 
treated under their separate headings, and the reader is also re- 
ferred to the biographical accounts of the chief artists (PHIDIAS, 
PRAXITELES, APELLES, etc.) . 

PERIOD I. 800-480 B.C. 
The Aegean or Mycenaean civilization was for the most part 

destroyed by what appears to  have been a gradual invasion from 
the north; its racial character is much in dispute, though archaeo- 
logical evidence abundantly proves that it was the conquest of a 
more by a less rich and civilized race. In  the graves of the period 
(000--600 B.c.) is found none of the wealthy spoil which has 

age is traced the influence of the Dorians, who, coming in as a 
hardy but uncultivated race, probably of purer Aryan blood than 
the previous inhabitants of Greece, not only brought to a n  end the 
wealth and the luxury which marked the Mycenaean age, but  also 
replaced an art which was in character essentially southern by 
one which belonged rather to the north and the west. The great 
difficulty inherent in this view, a difficulty which has yet t o  be 

&de celebrated the tombs of Mycenae and ~ a p h i o  ( q . ~ . ) .  The I I 

F R O M  " F O U I L L E S  DE D E L P H E S "  ( A .  F O N T E M O I N G )  

F I G .  I.- RESTORATION O F  THE TREASURY O F  C N I D U S .  IONIC STYLE 

character of the pottery and the bronze-work which is found in 
these later graves reminds one of the funerary art of Hallstatt and 
other sites belonging to what is called the bronze age of North 
Europe. I ts  predominant characteristic is the use of geometrical 
forms, the lozenge, the triangle, the maeander, the circle with tan- 
gents, in place of the elaborate spirals and plant-forms which 
mark Mycenaean ware. For this reason the period from the 9th 
to the 7th century in Greece passes by the name of "the Geometric 
Age." I t  is commonly held that  in the remains of the geometric 

F R O M  P E R R O T  A N D  C H I P I E I ,  " H I S T O I R E  D E  L ART" ( C H A P M A N  A N D  H A L L ,  A N D  H A C H E T T E  8: CO.)  

F IG.  2.- RESTORATION O F  T H E  TEMPLE AT A S S U S .  S H O W I N G  T H E  F R I E Z E  
O F  ARCHAIC DECORATIVE S C U L P T U R E S  ALONG T H E  E N T A B L A T U R E  

met, lies in the fact that some of the most abundant and char- 
acteristic remains of the geometric age which we possess come, 
not from Peloponnesus, but from Athens and Boeotia, which were 
never conquered by the Dorians. For the early history of Greek 
work in gold and bronze refer to the articles METALWORK, DECO- 
RATIVE, and SILVERSSIITHS' AND GOLDSMITHS' WORK. 

A r c h i t e c t u r e  and Sculpture.-The Greek temple in its char- 
acter and form gives the clue to the whole character of Greek art.  
I t  is the abode of the deity, who is represented by his sacred 
image: and the flat surfaces of the temple offer a great field to  the 
sculptor for the depicting of sacred legend. The process of dis- 
covery has emphasized the line which divides Ionian from Dorian 
architecture and art. The Ionians were a people more susceptible 
than were the Dorians to oriental influences. The dress, the ar t ,  
the luxury of western Asia attracted them with irresistible force. 
We may suspect, as Brunn has suggested that Ionian artists 
worked in the great Assyrian and Persian palaces (and that the 
wall reliefs of those palaces were in part their handiwork). Some 
of the great temples of Ionia have been excavated in recent 
times notably thoye of Apollo at  iCIiletus, of Hera at  Samos, and 
of Artemis at Ephesus. Very little, however, of the architecture of 
the 6th century temples of those sites has been recovered.'though 
the French, who have been excavating at  Delphi more or less con- 
tinuously since 1892, have successfully restored the treasury of 
the people of Cnidus.(fig. I ) ,  which is quite a gem of Ionic style, 
the entablature is supported in front not by pillars but by  two 
maidens or Corae. and a frieze runs all round the building above. 
But though this building is of Ionic type, it is scarcely in the  
technical sense of Ionic style since the  columns have not Ionic cap- 
itals, but are carved with curious reliefs. The Ionic capital proper 
is developed in Asia by degrees (see GREEK ARCHITECTURE; 
ORDER; CAPITAL; also Perrot and Chipiez, Hist. de 17art, vii, 4). 

The Doric temple is not wholly of European origin, yet it was 
developed mainly in  Hellas and the west. The most ancient ex- 
ample is the Heraeum at  Olympia, next to  which come the frag- 
mentary temples of Corinth and of Selinus in Sicily. With the 
early Doric temple we are familiar from examples which have 
survived in fair preservation to our own days a t  Agrigentum in 
Sicily, Paestum in Italy, and other sites. 

Of the decorative sculpture which adorned these early temples 
we have more extensive remains than we have of actual construc- 
tion. I t  will be best to speak of them under their districts. On the 
coast of Asia Minor, the most extensive series of archaic decora- 
tive sculptures which has come down to us is that which adorned 
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of work, its expressive face i n d  strong outlines, certainiy marks 
great progress in the art of sculpture. When the early sculpture 
of Athens is examined, reason is found to think that the Chian 
school had great influence in that city in the days of Peisistratus. 

Athenian Sculptz~re. At Athens, in the age 650-480, may be 
traced two quite distinct periods of architecture and sculpture. 
I n  the earlier of the two periods, a rough limestone was used 
alike for the walls and the sculptural decoration of temples; in 
the later period it was superseded by marble, whether native or 
imported. Every visitor to  the museum of the Athenian Acropolis 

the temple of Assus (fig. 2) .  These were placed in a unique posi- stands astonished at  the groups which decorated the pediments of 
tion on the temple, a long frieze running along the entablature, Athenian temples before the age of Peisistratus-groups of large 
with representations of wild animals, of centaurs, of Heracles size, rudely cut in soft stone, of primitive workmanship, and 
seizing Achelous, and of men feasting, scene succeeding scene painted with bright red, blue and green, in a fashion which makes 
without much order or method. The only figures from Miletus no attempt to follow nature, but only to produce a vivid result. 
which can be considered as belonging to the original temple de- The two largest in scale of these groups seem to have belonged 
stroyed by Darius, are the dedicated seated statues, some of which, to the pediments of the early 6th century temple of Athena. On 
brought away by Sir Charles Newton in the middle of the 19th 
century, are now preserved at the British Museum. At Ephesus 
J. T .  Wood was more,successful (1869-74) and recovered con- 
siderable fragments of the temple of Artemis, to which, as Herod- 
otus tells us, Croesus presented many columns. The lower part of 
one of these columns, bearing figures in relief of early Ionian 
style, has been put together at  the British Museum; and remains 
of inscriptions recording the presentation by Croesus are still to 
be traced. Reliefs from a cornice of somewhat later date are also 
to  be found at  the British Museum. Among the Aegean islands, 
Delos has furnished us with the most important remains of early 

F I G .  4.- ATHENIAN PEDIMENT REPRESENTING HERACLES SLAYING T H E  
LERNAEAN HYDRA WHILE I O L A U S  HOLDS THE R E I N S  O F  THE CHARIOT 

other smaller pediments, perhaps belonging to shrines of Heracles 
and Dionysus, there are conflicts of Heracles with Triton or with 
other monstrous foes. I t  is notable how fond the Athenian artists 
of this early time are of exaggerated muscles and of monstrous 
forms, which combine the limbs of men and of animals; the 
measure and moderation which mark developed Greek art are as 
completely absent as are skill in execution or power of grouping. 
Fig. 4 shows a small pediment in which appears in relief the 
slaying of the Lernaean hydra by Heracles. The hero strikes at 
the many-headed water-snake, somewhat inappropriately, with 
his club. Iolaus, his usual companion, holds the reins of the 
chariot which awaits Heracles after his victory. On the extreme 
left a huge crab comes to the aid of the hydra. 

There can be little doubt that Athens owed its great start in art 
to the influence of the court of Peisistratus, a t  which artists of 

I 1 
F R O M  ',ATHEN. M I T T E I L .  D E U T S C H .  A R C h  " 

F I G .  5.- ATHENA STRIKING A T  A PROSTRATE FOE. FROM A MARBLE 
PEDIMENT O N  THE TEMPLE O F  ATHENA 

F R O M  COLLIGNON,  ( 'SCULPTURE GRECPUE" 

F I G .  3.- STATUE O F  N l K E  OR VICTORY O F  DELOS (RESTORED)  

art. French excavators have there found a very early statue of a 
woman dedicated by one Kicandra to Artemis, a figure which may 
be instructively compared with another from Samos, dedicated to 
Hera by Cheramues. The Delian statue is in shape like a flat 
beam; the Samian, which is headless, is like a round tree. The arms 
of the Delian figure are rigid to the sides; the Samian lady has one 
arm clasped to her breast. A great improvement on these inex- 
pressive figures is marked by another figure found a t  Delos, and 
connected, though perhaps incorrectly, with a bases recording the 
execution of a statue by Archermus and Micciades, two sculptors 
who stood, in the middle of the 6th century, a t  the head of a 
sculptural school at  Chios. The representation (fig. 3) is of a 
running or flying figure, having six wings, like the seraphim in the 
vision of Isaiah, and clad in long drapery. I t  may be a statue of 
Nike or \'ictory, who is said to have been represented in winged 
form by Archermus. The figure, with its neatness and precision 

all kinds were welcome. There was a gradual transformation in 
sculpture, in which the influence of the Chian and other plogres- 
sive schools of sculpture was visible, not only in the substitution 
of island marble for native stone, but in increased grace and 
truth to nature, in the toning down of glaring colour, and the 
appearance of taste in composition. A transition between the 

f 
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older and the newer is furnished by the well-known statue of the 
calf-bearer, an Athenian preparing to sacrifice a calf to the deities, 
which is made of marble of Hymettus, and in robust clumsiness 
of forms is not far removed from the limestone pediments. The 
sacrificer has been commonly spoken of as Hermes or Theseus, 
but he seems rather to be an ordinary human votary. 

I n  the time of Peisistratus or his sons a peristyle of columns 
was added to the old temple of Athena; and this necessitated the 
preparation of fresh pediments. These were of marble. In  one of 
them was represented the battle between 
gods and giants; in the midst Athena her- 
self striking a t  a prostrate foe (fig. s).  In  
these figures no eye can fail to trace remark- 
able progress. On about the same level of 
art are the charming statues dedicated to 
Athena, which were set up in the latter 
half of the 6th century on the Acropolis, 
whose graceful though conventional forms 
and delicate colouring make them one of 
the great attractions of the Acropolis mu- 
seum. We show a figure (fig. 6) which is 
the work of the sculptor Antenor, who was 
also author of a celebrated group repre- 
senting the tyrant-slayers, Harmodius and 
Aristogiton. To  the same age belong many 
other votive reliefs of the Acropolis, rep- 
resenting horsemen, scribes and other 
votaries of Athena. 

Dorian Sculpture. From Athens we 
pass to the seats of Dorian art. And in F I G .  6 .- F I G U R E  BY A N -  

doing so we find a complete change of TENOR, UNRESTORED 

character. In place of draped goddesses and female figures, 
there are nude male forms. In  place of Ionian softness and ele- 
gance, hard, rigid outlines, strong muscular development, a greater 
love of and faithfulness to the actual human form-the influence 
of the palaestra rather than of religion. To the known series of 
archaic male figures modern exploration has added many exam- 
ples. More especially may be mentioned figures from the temple 
of Apollo Ptoos in Boeotia, probably representing the god himself. 
Still more noteworthy are two colossal nude figures of Cleobis and 
Biton remarkable both for force and for rudeness, found at Delphi, 
the inscriptions of which prove them to be the work of an Argive 
sculptor. In the island of Crete was found the upper part of a 
draped figure, whether male or female is not certain, which should 
be an example of the early Daedalid school, whence the art of 
Peloponnesus was derived; it  is hardly a characteristic product of 
that school; rather the likeness to the dedication of Nicandra is 
striking. 

-4nother remarkable piece of Athenian sculpture, of the time 
of the Persian Wars, is the group of the tyrannicides Harmo- 
dius and Aristogiton, set up by the people of Athens, and made 
by the sculptors Critius and Nesiotes. These figures were hard 
and rigid in outline, but showing some progress in the treat- 
ment of the nude. Copies are preserved in the museum of 
Naples. 

Olympia, Sparta, Selinus. Next in importance to Athens, as a 
find-spot for works of early Greek art, ranks Olympia. Olympia, 
however, did not suffer like Athens from sudden violence, and the 
explorations there have brought to light a continuous series of 
remains, beginning with bronze tripods of the geometric age and 
ending at  the barbarian invasions of the 4th century A.D. Notable 
among the 6th century stone-sculpture of Olympia are the pedi- 
ment of the treasury of the people of Megara, in which is repre- 
sented a battle of gods and giants, and a huge rude head of Hera 
which seems to be part of the image worshipped in the Heraeum. 
I ts  flatness and want of style should be noted. 

Among the temples of Greece proper the Heraeum of Olympia 
stands almost alone for antiquity and interest, its chief rival, be- 
sides the temples of Athens, being the other temple of Hera a t  
Argos. I t  appears to have been originally constructed of wood, for 
which stone was by slow degrees, part by part, substituted. In the 
time of Pausanias one of the pillars was still of oak, and at the 

present day the varying diameter of the columns and other 
structural irregularities bear witness to  the process of constant 
renewal which must have taken place. The early small bronzes 
of Olympia form an important series, figures of deities standing or 
striding, warriors in their armour, athletes with exaggerated 
muscles, and women draped in the Ionian fashion, which did 
not become unpopular in Greece until after the Persian LVars. 

Excavations at Sparta have revealed interesting monuments 
belonging to the worship of ancestors, which seems in the con- 
se

rv

ative Dorian states of Greece to have been more strongly 
developed than elsewhere On some of these stones, which doubt- 
less belonged to the family cults of Sparta, are shown the ancestor 
seated holding a wine-cup, accompanied by his faithful horse o r  
dog; on some we see the ancestor and ancestress seated side 
by side (fig i ) ,  ready to receive the gifts of their descendants, 
who appear in the corner of the relief on a much smaller scale. 
The male figure holds a wine-cup, in allusion to the libations of 
wine made at  the tomb. The female figure holds her veil and the 
pomegranate, the recognized food of the dead. A huge serpent 
stands erect behind the pair The style of these sculptures is as  
striking as the subject.-lean, rigid forms with severe outline, 
carved in a very low relief, the surface of which is not rounded 
but flat. The name of Selinus in Sicily, an early Blegarian colony, 
has long been associated with some of the most curious of early 
sculptures, the metopes of ancient temples, representing the ex- 
ploits of Heracles and of Perseus Even more archaic metopes 
have in recent years been brought to light, one representing a 
seated sphinx, one the journey of Europa over the sea on the 
back of the amorous bull, a pair of dolphins swimming beside 
her. I n  simplicity and rudeness of work these reliefs remind us 
of the limestone pediments of Athens (fig 4) ,  but they are of 
another and a severer style; the Ionian laxity is wanting. 

DelpJzi. The French excavations at  Delphi add a new and im- 
portant chapter to the history of 6th century art. Of the archaic 
temple of Apollo, built as Herodotus tells us by the Alcmaeonidae 

BY COURTESY O F  THE OLD M U S E U M ,  B E R L I N  

FIG. 7.- SPARTAN TOMBSTONE REPRESENTING ANCESTOR W O R S H I P  

of Athens, the only sculptural remains which have come down 
to us are some fragments of the pedimental figures. Of the treas- 
uries which contained the offerings of the pious at  Delphi, the 
most archaic of which there are remains is that belonging to 
the people of Sicyon. To  it appertains a set of exceedingly ~ r i m i -  
tive metopes. One depicts Idas and the Dioscuri drivina off cat- 
tle; another, the ship Argo; another. E u r o ~ a  on the bull, others 
merely animals. a ram or a hoar. The treasurv of the people of 
Cnidus (or perhaps Siphnos) is in style some half a centun, later 
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I 
rROM FURTWANGLER, "AEGINA" ( A .  BUCHHOLZ) 

F IG.  8.- EAST A N D  WEST PED IMENTS OF T H E  

(see fig. I) .  T o  it belongs a long frieze representing a variety of 
curious subjects: a battle, perhaps between Greeks and Trojans, 
with gods a r ~ d  goddesses looking on; a gigantomachy in which the 
figures of Poseidon, Athena, Wera, Apollo, Artemis and Cybele 

F I G .  9.- METOPE FROM S E L I N U S .  EUROPA ON BULL.  NOW A T  PALERMQ 

can be made out, with their opponents, who are armed like Greek 
hoplites; Athena and Heracles in a chariot; the carrying off of the 
daughters of Leucippus by Castor and Pollux; Hephaestus with 
his fire. The treasury of the Athenians, erected at the time of the 
Persian 'lyars, was adorned with metopes of singularly clear-cut 
and beautiful style, but very fragmentary, representing the deeds 
of Heracles and Theseus. 

The most interesting and important of all Greek archaic sculp- 

tures are the pediments of the temple at Aegina ( q  v ). These 
groups of nude athletes fighting over the corpses of their com- 
rades are preserved at Nunich, and are familiar to artists and 
students. But the very fruitful excavations of Prof Furtwangler 
put them in quite a new light. Furtwangler (Aegina: Htcilzgtz~m 
der Apizaia) entirely rearranged these pediments, in a way which 
removed the extreme simplicity and rigour of the composition, 
and introduced far greater variety of attitudes and motive. R e  
repeat here these new arrangements (fig. 8), the reasons for 
which must be sought in Furtaangler's great publication The 
individual figures are not much altered, as the restorations of 
Thorwaldsen, even when incorrect, have now a prescriptive right 
of which I t  is not easy to deprive them. Beside the pediments of 
Aegina must be set the remains of the pediments of the temple of 
Apollo at  Eretria in Euboea, the chief group of which. Theseus 
carrying off an Amazon, is one of the most finely executed works 
of early Greek art. 

PERIOD 11. 480400 B.C. 
The most marvellous phenomenon in the whole history of art 

is the rapid progress made by Greece in painting and sculpture 
during the 5th century B c As in literature the j th  century takes 
us from the rude peasant plays of Thespis to the drama of Soph- 
ocles and Euripides; a5 in philosophy it takes us from Pythagoras 
to Socrates; so in sculpture it covers the space from the primitive 
works made for the Peisistratidae to some of the most perfect 
productions of the chisel 

In  architecture the 5th century is ennobled by the Theseum, 
the Parthenon and the Ere~htheum,  the temples of Zeus at 
Olympia, of Lipollo at Fhigalia, and many other central shrines, 
as well as by the Hall of the bIystae a t  Eleusis and the Propylaea 
of the Acropolis Some of the most important of the Greek tem- 
ples of Italy and Sicily, such as those of Segesta and Selinus, 
date from the same age. I t  is, however, only or' their s~ulptural  
decorations, carried out by the greatest masters in Greece, that 
we need here treat in any detail. 

Painting.- It is the rule in the history of art  thdt innovations 
and technical progress are shown earlier in the case of painting 
than in that of sculpture, a fact easily explained by the greater 
ease and rapidity of the brush compared with the chisel. That this 
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was the order of development in Greek art cannot be doubted. 
But our means for judging of the painting of the 5th century are 
very slight. The noble paintings of such masters as Eolygnotus, 
Micon and Panaenus, which once adorned the walls of the great 
porticos of Athens and Delphi, have disappeared. There remain 
only the designs drawn rather than painted on the beautiful vases 
of the age, which in some degree help us to realize, not the colour- 

I I 
FROW "MONOMENTI D E L L '  I P S T I T U T O  D' C O R R F S P O N D F . N I A  ARCHFOLOGICA" V O L .  XI 

F I G .  10.- VASE P A I N T I N G  FROM ORVIETO IN THE STYLE O F  POLYGNOTUS. 
S H O W I N G  T H E  S L A Y I N G  O F  N I O B E ' S  C H I L D R E N .  5 T H  CENTURY B.C. 

the 5th century has enabled us to  discern with great probability 
the principles of Polygnotan drawing and perspective. Prof. 
Robert has even ventured to restore the paintings on the evidence 
of vases. There is represented one of the scenes depicted on a 
vase found at  Orvieto (fig. IO), which is certainly Polygnotan in 
character. I t  represents the slaying of the children of Niobe by  
Apollo and Artemis. Here may be observed a remarkable perspec- 
tive. The different heights of the rocky background are  repre- 
sented by lines traversing the picture on which the figures stand; 

ing or the charm of contemDorarv paintings, but the Drinciples of FIG. 12.-A G R O U P  FROM T H E  PANATHENAIC F R I E Z E  C C  T H E  P A R T H E N O N  . . A  

their composition and the accuracy of the; drawing. ' 
Polygnotus of Thasos was regarded by his compatriots as a but the more distant figures are no smaller t h a ~  the nearer. T h e  

forests of Mount Sipylus are represented by a single conventional great ethical painter. His colouring and composition were alike tree. The figures are beautifully drawn, and full of charm; but 
very simple, his figures quiet and statuesque, his drawing careful there is a want of energy in the action. 
and precise. He won his fame largely by incorporating in his There can be little doubt that the school of Polygnotus exer- works the best current ideas as to mythology, religion and morals. 

cised great influence on contemporary sculpture, panaenus, 
In particular his painting of Hades with its rewards and punish- brother of Pheidias, worked with Polygnotus, and many of the 
merits, which was On the of the of the people of groupings found in the sculptures of the Parthenon remind us of 
Cnidus at  Delphi, might be considered as a great ieligious work, those usual with the Thasian master. At this simple and early 
parallel to the paintings of the Campo Santo at  Pisa or to the staee of art there was no essential difference between fresco-~aint-  

- -- 
F R O M  "ARCH. Z E l T  I' 

F I G .  11.-VASE P A I N T I N G .  5 T H  CENTURY B . C .  

minted windows of such churches as that at Fairford. But he also 

" 
ing and coloured relief, light and shade and aerial perspective being 
unknown. Two vase-paintings are shown, one (fig. TI), a group 
of man and horse which closely resembles figures in the Panathe- 
naic frieze of the Parthenon (fig. 12); the other (fig. IS), repre- 
senting Victory pouring water for a sacrificial ox to drink, which 
reminds us of the balustrade of the shrine of Wingless Victory 
at  Athens. 

Most writers on Greek painting have supposed that after the 
middle of the 5th century the technique of painting rapidly im- 

F R O M  G E R H A R D ,  " A U S E R L E S E N E  V A S E N B I L D E R"  

introduced improvements in perspective and greater freedom in '3.-VASE O F  N I K E  A N D  BULL* 5TH CENTURY B.C-  

grouping. proved. This may well have been the case; but there is little 
I t  is fortunate for us that the Greek traveller Pausanias has means of testing the question. Such improvements would soon 

left very careful and detailed descriptions of some of the most raise such a barrier between fresco-painting and vase-painting- 
important of the frescoes of Polygnotus, notably of the Taking which by its very nature must be sjmple and architectonic-that 
of Troy and the Visit to Hades, which were at Delphi. A com- vases can no longer be used with confidence as evidence for con- 
parison of these descriptions with vase paintings of the middle of temporary painting. The stories told us by Pliny of the lives of 
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F I G .  14.-TWO CONJECTURAL RESTORATIONS O F  THE WESTERN PEDIMENT OF THE GREAT TEMPLE O F  ZEUS AT OLYMPIA 

Greek paintcrs are mostly of a trivial and untrustworthy charac- 
ter, and in them there are discernible only a few general facts. 
Of Agatharchus of Athens we learn that he painted, under com- 
pulsion, the interior of the house of Alcibiades, and we are told 
that he painted d scene for the tragedies of Aeschylus or Sophocles, 
thus leading some to suppose that he attempted illusive landscape. 
But this is contrary to the possibilities of the time, and i t  is fairly 
certain that what he really did was to paint the wooden front of 
the stage building in imitation of architecture; in fact he painted 
a permanent architectural background, and not one suited to any 
particular play Of other painters who flourished at  the md of 
the century, suLh as Zeuxis and Aristides, i t  will be best to speak 
under the newt period 

I t  is now genrrally held, in consequence of evidence furnished 
by tombs lhat the j th  century saw the end of the making of 
vases on a great scale a t  Athens for export to Italy and Sicily. 
And, in fact, few things in the history of art are more remarkable 
than the rapidity with which vase-painting at Athens reached its 
highest point and passed it on the downward road. At the begin- 
ning of the century black-figured ware was scarcely out of fabhion, 
and the masters of the severe red-figured style, Pamphaeus, Epic- 
tetus and their contemporaries, were in vogue. The schools of 
Euphronius Hiero and Duris belong to the age of the Persian wars. 
With the middle of the century the work3 of these makers are 
succeeded by unsigned vases of most beautiful design, some of 
them showing the influence of Polygnotus I n  the later years of 
the century, when the empire of Athena was approaching its fall, 
drawing becomes laxer and more careless, and in the treatment 
of drapery we frequently note the over-elaboration of folds, the 
want of simplicity, which begin to mark contemporary sculpture. 

O l y m p i a :  T e m p l e  of Ze~s.-~4mong the sculptural works of 
this period the first place may be given to the great temple of 
Zeus at Olympia. The statue by Pheidias, which once occupied 
the place of hono~ir in that temple, and was regarded as the 
noblest monument of Greek religion, has of course disappeared, 
nor are we able with confiilence to restore it. But the p l ~ n  of the 
temple, its pavrment, some of its architectural ornaments, re- 
main The marbles m h i ~ h  occupied the pediments and the metopes 
of the temple have b e ~ n  in large part recovered, having been 
probably thrown down by earthquakes and gradually buried in 

the alluvial soil. The utmost ingenuity and science of the German 
archaeologists have been employed in the recoveqr of the compo- 
sition of these groups; and, although doubt remains as to the 
places of some figures, and their precise attitudes, we may fairly 
say that we know more about the sculpture of the Olympian 
temple of Zeus than about that of any other great Greek temple. 
The exact date of these sculptures is not certain, but with some 
confidence they may be placed between 470-460 B.C. ( In  speak- 
ing of them the opinion of Dr. Treu is followed, whose masterly 
work in vol. iii. of the great German publication on Olympia is 
a model of patience and of science.) I n  the eastern pediment (fig. 
I j ) ,  as Pausanias tells us, were represented the preparations for 
the chariot-race between Oenomaiis and Pelops, the result of which 
was to determine whether Pelops should find death or a bride and 
a kingdom. In the midst, invisible to the contending heroes, stood 
Zeus the supreme arbiter. On one side of him stood Oenomaiis 
with his xvife Sterope, on the other Pelops and Hippodameia, the 
daughter of Oenomaus, whose position at once indicates that she 
is on the side of the newcomer, whatever her parents may feel. 
Sext  on either side are the four-horse chariots of the two com- 
petitors, that of Oenomaus in the charge of his perfidious groom 
Myrtilus, who contrived that it should break down in the running, 
that of Pelops tended by his grooms. At either end, where the 
pediment narrows to a point, reclines a river god, a t  one end 
Alpheus, the chief stream of Olympia, a t  the other his tributary 
Cladeus. Only one figure remains, not noticed in the careful 
description of Paussnias, the figure of a handmaid kneeling, per- 
haps one of the attendants of Sterope. The illustration gives two 
conjectural restorations of the pediment, that of Treu and that of 
Kekull., which differ principally in the arrangement of the corners 
of the conlposition; that of the central figures and of the chariots 
can scarcely be called in question. The moment chosen is one, not 
of action, but of expectancy, perhaps of preparation for sacrifice. 
The arrangement is undeniably stiff and formal, and in the figures 
we note none of the trained perfection of style which belongs to 
the sculptures of the Parihenon, an almost contemporary temple. 
Faults abound, alike in the rendering of drapery and in the repre- 
sentation of the human forms, and the sculptor has evidently 
trusted to the painter who was afterwards to colour his work, 
to remedy some of his clumsiness, or to make clear the ambiguous. 

F I G .  15.-TWO CONJECTURAL RESTORATIONS O F  THE EASTERN PEDIMENT O F  THE GREAT TEWPLE O F  ZEUS A T  OLYMPIA 
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Nevertheless there is in the whole a dignity, a sobriety and a sim- 
plicity, which indicates that this pediment was certainly regarded 
in antiquity as a noble work. fit to adorn even the palace of Zeus. 
In the western peS'ment (fig. 14) ,  the subject is the riot of the 
centaurs when they attended the wedding of Peirithous in Thes- 
saly, and, attempting to carry off the bride and her comrades, 

F R O M  " O L Y M P I A , "  Y O L .  I l l . ,  E .  T R E U ,  E D I T O R  

F I G .  16.-METOPE FROM T H E  TEMPLE O F  ZEUS AT OLYMPIA REPRESENT- 
ING ONE OF THE 1 2  LABOURS OF HERACLES (UNRESTORED) 

were slain by  Peirithous and Theseus. I n  the midst of the pedi- 
ment, invisible like Zeus in the eastern pediment, stands Apollo, 
while on either side of him Theseus and Peirithous attack the 
centaurs with weapons hastily snatched. The illustration gives 
two possible arrangements. The monsters are in various attitudes 
of attempted violence, of combat and defeat; with each grapples 
one of the Lapith heroes in the endeavour to rob them of their 
prey. In the corners of the pediment recline female figures, per- 
haps attendant slaves, though the farthest pair may best be iden- 
tified as local Thessalian nymphs, looking on with the calmness of 
divine superiority, yet not wholly unconcerned in what is going 
forward. Though the composition of the two pediments differs 
notably, the one bearing the impress of a paradelike repose, the 
other of an overstrained activity, the style and execution are the 
same in both, and the shortcomings must be attributed to the in- 
ferior skill of a local school of sculptors compared with those of 
Athens or of Aegina. I t  even appears likely that the designs also 
belong to a local school. Pausanias, it is true, said that the pedi- 
ments were the work of Alcamenes, the pupil of Pheidias, and of 
Paeonius. a sculptor of Thrace, respectively; but it  is almost 
certain that he was misled by the local guides, who would naturally 
be anxious to connect the sculptures of their great temple with 
well-known names. 

The metopes of the temple are in the same style of art as the 
pediments, but the defects of awkwardness and want of mastery 
are less conspicuous, because the narrow limits of the metope 
exclude any elaborate grouping. The subjects are provided by 
the 12 labours of Heracles; the figures introduced in each metope 
are but t\i70 or a t  most three; and the action is simplified. 

The example shown (fig. 16), represents Heracles holding up  
the sky on a cushion, with the friendly aid of a Hesperid nymph, 
while Atlas, whom he has relieved of his usual burden, approaches 
bringing the apples which it was the task of Heracles to procure. 

Another of the fruits of the excavations of Olympia is the 
Floating l'ictory by Paeonius, unfortunately faceless (fig. 17), 
which was set up in all probability in memory of the victory of 

the Athenians and their Messenian allies a t  Sphacteria i n  425 B.C. 
The inscription states that it was dedicated by the Messenians 
and people of Naupactus from the spoils of their enemies, bu t  
the name of the enemy is not mentioned in the inscription. T h e  
statue of Paeonius, which comes floating down through the  air 
with drapery borne backward, is of a bold and innovating type, 
and its influence may be traced in many works of the next age. 

Delph ic  Chaxioteer.-Among the discoveries a t  Delphi none 
is so striking and valuable as the life-size statue in bronze of 
a charioteer holding in his hand the reins. ThCophile Homolle 
maintained this to be  part of a chariot group set up  by  Polyzalus, 
brother of Gelo and Hiero of Syracuse, in honour of a victory 
won in the chariot race a t  the Pythian games at Delphi (fig. 18). 
The charioteer is evidently a high-born youth, and is clad in  the  
long chiton which was necessary to protect a driver of a chariot 
from the rush of air. The date would be about 480-470 B.C. 
Bronze groups representing victorious chariots with their drivers 
were among the noblest and most costly dedications of antiquity; 
the present figure is the only satisfactory representative of them. 
I n  style the figure is very notable, tall and slight beyond all con- 
temporary examples. The contrast between the conventional de- 
corousness of face and drapery and the lifelike accuracy of hands 
and feet is very striking, and indicates the clashing of various 
tendencies in  a r t  a t  the time when the great style was formed 
in Greece. 

Myron.-The three great masters of the 5th century, Myron, 
Pheidias and Polyclitus are all in some degree known from their 
works. These are copies of two works by Myron, the Marsyas 
with Athena and the Discobolus. The Marsyas ( a  copy in t h e  
Lateran museum) represents the satyr so named in the grasp of 
conflicting emotions, eager to pick up the flutes which Athena has 
thrown down, but a t  the same time dreading her displeasure if h e  

does so. More recently the  
Athena also was identified. T h e  
Discobolus was usually judged 
from the examples in the Vati- 
can and the British Museum, i n  
which the anatomy was modern- 
ized and the head wrongly at- 
tached. However, photographs 
of the superior replica in  t h e  
Lancelotti gallery a t  Rome show 
a pose which is much nearer to 
the original. 

A restoration was made at 
Munich by combining the  Lan- 
celotti head with the Vatican 
body. 

Pheidias.--Of the works of 
Pheidias there is unfortunately 
no certain copy, excepting the 
small replicas a t  Athens of his 
Athena Parthenos. The  larger of 
these was found in 1880: i t  is 
very clumsy, and the wretched 
device by which a pillar is intro- 
duced to support the Victory in  

F IG.  17.- FLOATING VICTORY BY 
the hand of Athena can scarcely 

PAEONIUS.  C .  425 B.C. (RESTORED) be to have 
the great original. Tempting 

theories were published by Adoli Furtwangler (,Wasterpieces of 
Greek Sculpture) and other archaeologists, which identify copies of 
the Athena Lemnia of Pheidias, his Pantarces, his Aphrodite Uranja 
and other statues; but doubt hangs over all these attributions. 

A more pertinent and more promising question is how fa r  
one may take the decorative sculpture of the Parthenon, since 
Lord Elgin's time the pride of the British Museum, as the actual 
work of Pheidias or as done from his designs. Again there is no 
conclusive evidence:; but it  appears from the testimony of inscrip- 
tions that the pediments a t  all events were not executed until 
after Pheidias's death. 

Of course, the pediments and frieze of the Parthenon (q.v.) 
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whose work soever they may be, stand a t  the head of all Greek abled archaeologists, especially l~urtwangler, t o  identify copies of 
decorative sculpture. Whether we regard the grace of the com- those statues among known works. Copies of Polyclitan works 
position, the exquisite finish of the statues in the round, or the de- have also been discovered, and at  Delos was found a copy of the 
lightful atmosphere of poetry and religion which surrounds these Diadumenus, which is of much finer work than the statue in the 
sculptures, they rank among the masterpieces of the world. The British Museum from Vaison. The Boston Museum of fine arts 
Greeks esteemed them fa r  below the statue which the temple was has a very beautiful statue of a young Hermes, who but for the 
made to shelter; but to us, who have lost the great figure in ivory wings on the temples might easily pass as a boy athlete of P d y -  
and gold, the carvings of the casket which once contained it are a 
perpetual source of instruction and delight. The whole is repro- 
duced by photography in A. S. Murray's Sculptures o j  the 
toarthenon. 

An abundant literature has sprung up in regard t o  these sculp- 
iures, but it will suffice here to  mention the discussions in Furt- 
:-angler's Masterpieces, and the 

ery ingenious attempts of Sauer 
. o  determine by a careiul exam- 
,nation of the bases and back- 
grounds of the pediments as they 
now stand how the figures must 
have been arranged in them. The 
two ends of the eastern pedi- 
ment are the' only fairly well- 
preserved parts of the pediments. 

Among the pupils of Pheidias 
who may naturally be supposed 
to have worked on the sculptures 
of the Parthenon, the most no- 
table were Alcamenes and Agora- 
critus. 

Some fragments remain of the  
great statue of Nemesis a t  Rham- 
nus by Agoracritus, and an in: 
teresting light has been thrown 
on Alcamenes by the discovery FIG. 19 .- MARBLE FE MALE HEA D EXCAVATED AT THE ARGIVE HERAEUM 
a t  Pergamum of a professed clitan style. I n  fact, as regards the manner of Polyclitus besides 
copy of his Hermes set up a t  Roman copies of the Doryphorus and Diadumenus, there is 
the entrance to  the Acropolis a t  quite a gaiiery of athletes, boys and men, who all claim rela- 
Athens. This, however, is con- tionship, nearer or more remote, to the school of the great 
ventional and archaistic in style, Argive master, and in the Ashmolean museum is a very beauti- 
and we can scarcely regard it ful bronze head of the Polyclitan school. I t  might have been 
as typical of the master. An- 
other noted contemporary who FIG. 18.-BRONZE CHARIOTEER 

hoped that the excavations, made under the leadership of 

was celebrated mainly for his FROM DELPHI. 480-478 B.C. 
Prof. Waldstein (Walston) a t  the Argive Heraeum, \i70uld have 

portraits lvas Cresilas, a Cretan. several copies of his portrait brought enlightenment to  us as to the s i d e  of Polyclitus. Just 
of Pericles exist, and testify to  the lofty and idealizing style of the Of the Parthenon are the best monument Of 
portraiture in this great age. 

There have been found also admirable sculpture belonging to 
the other important temples of the Acropolis, the Erechtheum and 
the temple of IVike. The temple of Kike is the earlier, being pos- 
sibly a memorial of the Spartan defeat a t  Sphacteria. The Erech- 
theuns belongs to the end of our period, and embodies the delicacy 
and finish of the conservative school of sculpture a t  Athens just 
as the Parthenon illustrates the ideas of the more progressive 
school. 

The reconstruction of the Erechtheum has been a task which 
has long occupied the attention of archaeologists (see the paper 
by Stevens in the American Journal of Archaeology, 1906). Maid- 
ens, called both Corae and Caryatides, support the entablature 
of the south porch of the building. This use of the female figure .-- 
in place of a pillar is based on old Ionian precedent (see'fig. I ) ,  

and is not altogether happy; but the idea is carried out with 
remarkable skill, the perfect repose and solid strength of the 
maiden being emphasized. 

P0lyclitus.-Beside Pheidias of Athens must be placed the FIG. 20.-TYPES OF STH CENTURY AMAZONS RESTORED BY MICHAELIS 

greatest of ear:)' Argive sculptors, Pol~clitus. His two typical Pheidias, so it might seem likely that the sculptural decoration of 
athletes, the D c ? ~ p h o r u s  or spear-bearer, and the Diadumenus, the great temple which contained the Hera of Polyclitus would 
have long beer identified, and though the copies are not first- show us at  large how his school worked in marble, but unfor- 
rate, they rec er the principles of the master's art. Among tunately the fragments of sculpture from the Heraeum are few. 
the bases disc.! ,:red at  Olympia, whence the statues had been The most remarkable is a female head, which may perhaps come 
removed, are : .ee or four which bear the name of Polyclitus, from a pediment (fig. 19). But archaeologists are not in agree- 
and the defin~, d evidence furnished by these bases as to the ment whether it is Polyclitan in style or whether it  rather resem- 
position of the feet of the statues which they once bore has en- bhs in style Attic works. Other heads and some highlyhished 
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fragments of bodies come apparently from the rnetopes of the suitors, who are reclining a t  table in the midst of a feast;  a cup- 
same temple. (See also ARGOS.) bearer, possibly Melanthius, is escaping by a door behind Ulysses; 

Another work of Polyciitus was his Amazon, made it is said in and in the lower is the central group of a frieze representing the 
competition with his great contemporaries, I'heidias, Cresilas and hunting of the Calydonian boar, the boar being shown-as is usual 
Phradmon, all of whose Amazons were preserved in the great in the best period of Greek art-as an ordinary animal and no 
temple of Artemis at Ephesus. In  the museums are many statues monster. 
of Amazons representing 5th century origtnals. These have usu- Portraits.-Archaeoloeists formerlv  aid little attention to an 

PROM "HEROON OF GYEUL B A S H 1  TBYSAn 

F I G .  21 .- - - FRAGMENT O F  A  FRIEZE OF T H E  V I E N N A  TOMB. ABOVE: 
ULYSSES SHOOTING S U I T O R S :  BELOW: BOAR H U N T I N G  

ally been largely restored, and it is no easy matter to discover 
their original type. Prof. Michaelis has recovered successfully 
three cypes (fig. 2 0 ) .  The attribution of these is a matter of con- 
troversy. The first has been given to Polyclitus; the second seems 
to represent the Wounded Amazon of Cresilas; the third has by 
some archaeologists been assigned to Pheidias. I t  does not repre- 
sent a wounded Amazon, bur one alert, about to leap upon her 
horse with the help of a spear as a leaping pole 

Lycia.-It is impossible to devote little more than a passing 
mention to the sculpture of other temples and shrines of the later 
5th century, which nevertheless deserve careful study. The frieze 
from the temple of Apollo at  Phigalia, representing Centaur and 

qeum. Amazon battles, is familiar to visitors of the British Mu- 
where, however, its proximiry to the remains of the Parthenon 
lays stress upon the faults of grouping and execution which this 
frieze presents I t  seems to be the work of local Arcadian artists. 
More pleasing is the sculpture of the Ionic tomb called the Nereid 
monument, brought by Sir Charles Fellows from Lycia Here we 
have not only a series of bands of relief which ran round the 
tomb, but also detached female figures. whence the name which it 
bears is derived, though these women with their fluttering drapery 
may be not nymphs of the sea, but personifications of sea-breezes. 

Lycian sculpture is well represented by the friezes, now in the 
Vienna RIuseum, which adorned a heroon near Gyeul Bashi and 
date from not much later than the middle of the 5th century. In  
the midst of the enclosure was a tomb. and the walls of the en- 
closure itself were adorned within and without with a great series 
of reliefs, mostly of mythologic purport Many subjects which 
but rarely occur in early Greek art,  the siege of Troy, the ad- 
venture of the Seven against Thebes, the carrying off of the 
daughters of Leucippus, Ulysses shooting dovn the Suitors, are 
here represented in detail. Prof Benndorf, who has published 
these sculptures in an admirable volume. is disposed to see in 
them the influence of the Thasian painter Polygnotus. Anyone can 
see their kinship to painting, and their subjects recur in some of 
the great frescoes painted by Polygnotus, Micon and others for 
the Athenians. Like other Lycian sculptures, they contain non- 
Hellenic elements; in fact Lycia forms a link of the chain which 
extends from the wall-reliefs of Assyria to works like the columns 
of Trajan and of Antoninus. but is not embodied in the more purely 
idealistic works of the highest Greek art. A small part of the 
frieze of the Vienna tomb is shown in fig, 2 1 ;  in this fragment 
are two scenes, one directly above the other; in the upper Ulysses, 
accompanied by his son Telernachus, is in the act of shooting the 
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interesting branch of Greek art,  that of sculptured portraits, but 
the known portrait5 of the 5th century now include Pericles, 
Herodotus, Thucydides, Andcreon, Sophocles Euripides, Socrates 
and others. As might be expected in a time when style in sculpture 
was so strongly pronounced, these portraits. as we see from 
later copies, are notably ideal. They represent the great men 
whom they portray not in the spirit of realism Details are neg- 
lected. expression is not elaborated; the sculptor tries to repre- 
sent what is permanent in his subject rather than what is tempo- 
rary. Hence these portraits do not seem to belong to a particular 
time of life; they only represent a man in the perfection of physi- 
cal force and mental energy. And the race or type is clearly shown 
through individual traits. In some cases it is still disputed whether 
statues of this agc represent deities or mortals, so notable are the 
repose and d i g ~ i t y  which even human figures acquire under the 
hands of 5th century masters. The Pericles after Cresilas in the 
British Museum and the athlete-portraits of Polyclitus, are good 
examples. 

PERIOD 111. 400-300 B.C. 

The high ideal level attamed by Greek art a t  the end of the 
5th century is maintained in the 4th There cannot be any ques- 
tion of decay in it save at Athens. where undoubtedly the loss of 
religion and the decrease of national prosperity acted prejudi- 
cially. But in Peloponnesus the tlme was one of expansion, sev- 
eral new and important cities. such as Llessene, hlegalopolis and 
Mantinea, arose under the protection of Epaminondas. And in 
Asia the Greek cities were still prosperous and artistic, as wcre the 
cities of Italy and Sicily which kept their independence On the 
whole there is during this age some diminution of the freshness 
and simplicity of a r t ;  it works less in the serbice of the gods and 
more in that of private patrons; it becomes less ethical and more 
sentimental and emotional On the other hand, there can be no 
doubt that technique both in painting and sculpture advanced with 
rapid strides; artists had a greater mastery of their materials, 
and ventured on a wider range of subject 

In  the 4th century no new temples of importance rose at  
Athens; the Acropolis had taken its final form; but a t  Messene, 
Tegea, Epidaurus and elsewhere. very admirable buildings arose. 
The remains of the temple at Tegea are of wonderful beauty and 
finish; as are those of the theatre and the so-called Tlzolz~s of 
Epidaurus. In  Asia Minor vast temples of the Ionic order arose, 
especially at  hliletus and Ephesus. The colossal pillars of Miletus 
astonish the visitors to the Louvre; while the sculptured columns 
of Ephesus in the British museum show a high level of a r t~s t ic  
skill. The RcIausoleum erected about 350 B.C a t  Hal~carnassus 
in memory of hlausolus, k ~ n g  oi Carla, and adorned n i t h  sculp- 
ture by the most noted artlsts of the day, mas reckoned one of 
the ~5onders of the ~qorld I t  has been in part re5tored in the 
Britlsh museum, where also are models of ~ a r i o u s  conjectural 
restorations. A small part of the sculptural decoration repre- 
sent~ng a battle between Greeks and Amazons is sholvn, wherein 
the energy of the action and the careful balance of figure against 
figure are remarkable. \Ve possess also the fine portraits of 
hlausolus himself and his a i fe  Xrtemisia, nhich stood in or on 
the build~ng, as well as part of a gigantic chariot ~v i th  four  horses 
which surmounted it. 

Another architectural work of the 4th century, in its way a gem, 
is the structure set up at  Athens by Lysicrates, in memory of a 
choragic victory. This still survives, though the reliefs with which 
it is adorned have suffered severely from the weather. 

The 4th century is the brilliant period of ancient painting. I t  
opens with the painters of the Asiatic school, Zeuxis and Parr- 
hasius and Protogenes, with their contemporaries Nicias and 
Apollodorus of Athens, Timanthes of Sicyon or Cythnus, and 
Euphranor of Corinth. It witnesses the rise of a great school a t  
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Sicyon, under Eupompus and Pamphilus, which was noted for its 
scientific character and the fineness of its drawing, and which cul- 
minated in Apelles, the painter of Alexander the Great. and prob- 
ably the greatest master of the art in antiquity. To each of these 
painters a separate article is given, fixing their place in the history 
of the art. Of their paintings, unfortunately, only a very inade- 
quate notion can be formed. Vase-paintings, which in the 5th cen- 

B Y  C O U R T E S Y  O F  THE N A T I O N A L  M U S E U M ,  N R P L E S  

F I G .  22.- DRAWING O F  WOMEN PLAYING AT KNUCKLEBONES.  400 B.C.  

tury give us some notion at  least of contemporary drawing, are 
less careful in the 4th century. Now and then are found on them 
figures admirably designed, or successfully foreshortened; but 
these are rare occurrences. The art of the vase decorator has 
ceased to follow the methods and improvements of contempo- 
rary fresco painters, and is pursued as a mere branch of commerce. 

But few actual paintings of the age survive, and even these frag- 
mentary remains have with time lost the freshness of their colour- 
ing; nor are they in any case the work of a noteworthy hand. 
The illustration (fig. 2 2 )  represents the remains of a drawing on 
marble. sho~vlng a group of women playing knucklebones. It  was 
found at  Herculaneum. Though signed by one Alexander of 
Athens. who was probably a worker of the Roman age, Prof Rob- 
ert correctly maintained that Alexander only copied a design of 
the age of Zeuxis and Parrhasius. In fact the drawing and group- 
ing is so closely like that of reliefs of about 400 B.C. that the draw- 
ing is of great historic value, though there is no colouring. Several 
other drawings of the same class were found at  Herculaneum, and 
on the walls of the Transtiberine Villa a t  Rome. 

Praxite1es.-Until about 1880 the knowledge of the great 
Greek sculptors of the 4th century was derived mostly from the 
statements of ancient writers and from Roman copies, or what 
were supposed to be copies, of their works. but there is now at 
least one undoubted original work of Praxiteles as well as sculp- 
tures executed under the immediate direction of, if not from the 
hand of, other great sculptors of that age-Scopas, Timotheus 
and others. Among all the discoveries made a t  Olympia in 1877 
none became so familiar to the artistic world as that of the Hermes 
of Praxiteles, a first-rate Greek original by one of the greatest of 
sculptors. Before its discovery almost all the statues in the mu- 
seums were either late copies of Greek works of art or else the 
mere decorative sculpture of temples and tombs, but the Hermes 
can be submitted to the strictest examination, and it  can be seen 
in every line and touch that it  is the work of a great artist This 
is more than can be said of any of the literary remains of antiq- 
uity-poem, play or oration. Hermes is represented by the sculp- 

tor in the act of carrying the young child Dionysus to the nymphs 
who were charged with his rearing. On the journey he pauses 
and amuses himself by holding out to the child-god a bunch of 
grapes, and watching his eagerness to grasp them. To the modern 
eye the child is not a success; only the latest art of Greece is a t  
home in dealing with children. But the Hermes, strong without ex- 
cessive muscular development, and graceful without leanness, is a 
model of physical formation, and his face expresses the perfection 
of health, natural endowment m d  sweet nature. The statue can 
scarcely be called a work of religious art in the modern or Christian 
sense of the word but from the Greek point of view it  is religious, 
as embodying the result of the harmonious development of all 
human faculties and life in accordance with nature. 

The Hermes not only added to the knowledge of Praxiteles, 
but also confirmed the received views in regard to him. Already 
many works in galleries of sculpture had been identified as copies 
of statues of his school. 

Noteworthy among these were: the group at  Munich represent- 
ing Peace nursing the infant Wealth, from an original by 
Cephisodotus, father of Praxiteles; copies of the Cnidian Aphro- 
dite of Praxiteles, especially one in the Vatican, and a torso 
in the British Museum; copies of the Apollo slaying a liz- 
ard (Sauroctonus), of a Satyr (in the Capitol museum), and 
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F I G .  23 .- THE HERMES O F  PRAXlTELES FROM OLYMPIA (RESTORED)  

others. These works, which are noted for their softness and 
charm, make understandable the saying of ancient critics that 
Praxiteles and Scopas were noted for the pathos of their works, 
as Pheidias and Polyclitus for the ethical quality of those they 
produced. But the pathos of Praxiteles is of a soft and dreamy 
character; there is no action, or next to none; and the emotions 
which he rouses are sentimental rather than passionate. Scopas 
was of another mood The discovery of the Hermes naturally set 
archaeologists searching in the museums of Europe for other 
works, which may from their likeness to it  in various respects be 
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set down as Praxitelean in character. In  the case of many of 
the great sculptors of Greece-Strongylion, Silanion, Calamis and 
others-it is of little use to search for copies of their works, since 
there is little trustworthy evidence on which to base our en- 
quiries; but in the case of Praxiteles one really stands on a safe 
level. 

Naturally it  is impossible in these pages to give any sketch of 
the results, some almost certain, some very doubtful, of the rz- 
searches of archaeologists in quest of Praxitelean works. But we 
may mention a few works whlch have been claimed bq good 
judges as coming from the master himself Professor l31unn 
claimed as work of Praxiteles a torso of a satyr in the Luu~re ,  
in scheme identical with the well-known satyr of the dpitol. 
Professor Furtwangler puts in the same category a de l ide ly  
beautiful head of Aphrodite at  Petworth. And his translator, 
Mrs. Strong, regards the Aberdeen head of a young man in the 
British hluseum as the actual work of Praxiteles Certainly this 
last head does not suffer when placed beside the Olympian head 
of Hermes. 

At Rlantinea (q v . )  there was found a basis whereon stood a 
group of Latona and her two children, Apollo and Artemls, made 
supposedly by Praxiteles. This base bears reliefs representing the 
musical contest of Apollo and hIarsyas, with the Muses as s p ~ l  
tators, reliefs very pleasing in style, and quite in the manner ,, 
Attic artists of the 4th century. But of course they cannot b t  
ascribed to the hand of the master himself; great sculptors d.11 not 
themselves execute the reliefs which adorned temples and tJLher 
monuments, but reserved them for their pupils. Yet the g r ~ t t f u l  
figures of the Muses of Mantinea suggest how much was due t o  
Praxiteles in determining the tone and character of Athenian ar t  
in relief in the 4th century. Exactly the same style which marks 
them belongs also to a mass of sepulchral monuments at Athens, 
and such works as the Sidonian sarcophagus of the Mourning 
?Vomen, to be presently mentioned 

Scopas.-Excavation on the site of the temple of Athena Alea 
at Tegea (9.v.) in 1883 and later resulted in the recovery of 
works of the school of Scopas. Pausanias tells that Scopas was the 
architect of the temple, and so important in the case of a Greek 
temple is the sculptural decoration, that it can scarcely be doubted 
that the sculpture also of the temple at Tegea was under the 
supervision of Scopas, especially as he was more noted as a sculp- 
tor than as an architect. In the pediments of the temple were 
represented two scenes from mythology, the hunting of the Caly- 
donian boar and the combat between Achilles and Telephus. T o  
one or other of these scenes belong several heads of local marble 
discovered on the spot, which are very striking because of their 
extraordinary life and animation. Unfortunately they are so much 
injured that they can scarcely be made intelligible except by the 
help of restoration; one, the head of a \iarrior from Tegea, 
Scopas, 4th century B.C , as restored by a German sculptor, has 
a strong bony frame and depth from front to back no less note- 
worthy than the parted lips and deeply set and strongly shaded 
eye. The latter features impart to the head a vividness of expres- 
sion such as has been found in no previous work of Greek art, 
but which sets the key to the developments of art which take 
place in the Hellenistic age. A draped torso of Atalanta from the 
same pediment has been fitted to one of these heads. Hitherto 
Scopas was known, setting aside literary records, only as one of 
the sculptors who had worked at the hIausoleum. Ancient critics 
and travellers, however, bear ample testimony to his fame, and 
the wide range of his activity, which extended to northern Greece, 
Peloponnese and Asia hlinor His hlaenads and his Tiitons and 
other beings of the sea were much copied in antiquity. But per- 
haps he reached his highest level in statues such as that of Apollo 
as leader of the YIuses, clad in long drapery; a head of Apollo 
found in the R.lausoleum, now in the British Museum, is almost 
certainly a work of Scopas. 

Timotheus,  Bryaxis ,  Leochares.-In the interesting precinct 
of Aesculapius a t  Epidaurus have been found specimens of the 
style of an Athenian contemporary of Scopas, who worked with 
him on the Mausoleum An inscription which records the sums 
spent on the temple of the Ph~~sician-god, tells that the models for 

the sculptures of the pediments, and one set of acroteria o r  roof 
adornments, were the work of Timotheus. Of the pedimental fig- 
ures and the acroteria considerable fragments have been recov- 
ered, and it may be assumed with confidence that a t  all events the 
models for these were by Timotheus. I t  is strange that the unsat- 
isfactory arrangement whereby a noted sculptor makes models 
and some local workman the figures enlarged from those models, 
should have been tolerated by so artistic a people as the Greeks. 
The subjects of the pediments appear to  have been the common 
ones of battles between Greek and Amazon and between Lapith 
and Centaur. There are fragments of some of the Amazon figures, 
one of which striking downwards at the enemy, is here shown (fig. 
2 7 ) .  Their attitudes are vigorous and alert; but the work shows 
little delicacy of detail. Figures of Nereids riding on horses, which 
were found on the same site, may very probably be roof orna- 
ments (acroteria) of the temple. There are also several figures of 
I'ictory, which probably were acroteria on some smaller temple, 
perhaps that of Artemis. A base found at  Athens, sculptured with 
figures of horsemen in relief, bears the name of Bryaxis, and was 
probably made by a pupil of his. Probable conjecture assigns to  
Eeochares the originals copied in the Ganymede of the Vatican, 
borne aloft by an eagle, and the noble statue of Alexander the 
Great a t  Munich (see LEOCHARES). 

Thus it may fairly be said that students are now acquainted 
with the work of all the great sculptors who worked on the 
Mausoleum-Scopas, Bryaxis, Leochares and Timotheus; and are 
in a far more advantageous position than were the archaeologists 
of 1880 for determining the artistic problems connected with that  
noblest of ancient tombs. 

The School of Argos and Sicyon.-This was contemporary 
with the Athenian school of Praxiteles; and of i t  Lysippus was 
the most distinguished member. Lysippus continued the academic 
traditions of Polyclitus, but he was far bolder in his choice of 
subjects and more innovating in style. Gods, heroes and mortals 
alike found in him a sculptor who knew how to combine fine 
ideality with a vigorous actuality. He was at  the height of his 
fame during Alexander's life, and the grandiose ambition of the 
great hlacedonian found him ample employment, especially in 
the frequent representation of himself and his marshals. 

There have been discovered none of the actual works of Lysip- 
pus; but the best evidence for  his style will be found in the 
statue of Agias, an athlete, found a t  Delphi, and shown by an 
inscription to be a marble copy of a bronze original by Lysippus. 

The Apoxyomenus of the Vatican (man scraping himself with 
a strigil) has hitherto been regarded as a copy from Lysippus; 
but of this there is no evidence, and the style of that statue be- 
longs rather to the 3rd century than the 4th. The Agias, on the 
other hand, is in style contemporary with the works of 4th cen- 
tury sculptors. 

Of the elaborate groups of combatants with which Lysippus 
enriched such centres as Olympia and Delphi, or of the huge 
bronze statues which he erected in temples and shrines, no ade- 
quate notion can be formed. The recent excavations at  Cyrene 
have produced a figure of Alexander of which the head is of re- 
markable style, and probably Lysippic in type; a pupil of Lysip- 
pus, Eutychides, made a very original and charming statue of 
the city of Antioch, seated above the river Orontes. The type 
was widely copied in later sculpture. 

Many noted extant statues may be attributed with probability 
to the latter part of the 4th or the earlier part of the 3rd century. 
The celebrated group at  Florence representing Niobe and her chil- 
dren falling before the arrons of Apollo and Artemis is certainlv a 
work of the pathetic school, and may be by a pupil of Praxiteles. 
Niobe, in an agony of grief. which is in the marble tempered and 
idealized, tries to protect her youngest daughter from destruction. 
Whether the group can have originally been fitted into the gable 
of a temple is a matter of dispute. 

Two great works preserved in the Louvre are so noted 
that it is but necessanr to mention them, the Aphrodite of 
Melos, in which archaeolo~ist's are now disposed to see 
the influence of Scopas, and the Victory of Samothrace, 
an original set  up by Demetrins Poliorcetes after a naval 
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victory won a t  Salamis in  Cyprus in 306 B.C. over the fleet of Ptol- 
emy, king of Egypt. 

Nor can two works so celebrated as the Apollo of the Bel- 
vedere in the Vatican and the Artemis of Versailles be passed 
over without notice. The Apollo is now by most archaeologists 
regarded as probably a copy of a work of Leochares, to whose 
Ganymede it bears a superficial resemblance. The Artemis is re- 
garded as possibly due to some artist of the same age. But it 
is by no means clear that either of these figures can be removed 
from among the statues of the Hellenistic age. The old theory of 
Preller, which saw in them copies from a trophy set up to com- 
memorate the repulse of the Gauls a t  Delphi in 278 B.c., retained 
its plausibility. 

Sarcophagi of Sidon.-This may be the most appropriate 
place for mentioning the remarkable find made a t  Sidon in 1886 
of a number of sarcophagi, which once doubtless contained the 
remains of kings of Sidon. They were placed in the museum of 
Constantinople, and were admirably published by Hamdy Bey and 
T .  Reinach (Une Ndcropole royale d Sidon, 1892-96). The sarcoph- 
agi in date cover a considerable period. The earlier are made on 
Egyptian models, the covers shaped roughly in the form of a 
human body or mummy. The later, however, are Greek in form, 
and are clearly the work of skilled Greek sculptors, who seem to 
have been employed by the grandees of Phoenicia in the adorn- 
ment of their last resting places. Four of these sarcophagi in 
particular claim attention, and in fact present examples of Greek 
ar t  of the 5th and 4th centuries in several of its aspects. To the 
5th century belong the tomb of the Satrap, the reliefs of which 
bring to light the activities and glories of some unknown king, 
and the Lycian sarcophagus, so-called from its form, which re- 
sembles that of tombs found in Lycia, and which is also adorned 
with reliefs which have reference to the past deeds of the hero 
buried in the tomb, though these deeds are represented, not in 

F R O M  HARDY A N D  R E I N A C H ,  ' "NECROPOLE ; 5100N" 
F I G.  24.- TOMB O F  M O U R N I N G  WOMEN AT S I D O N .  4 T H  CENTURY B.C.  

the oriental manner directly, but in the Greek manner, clad in 
mythological forms. To  the 4th century belong two other sar- 
cophagi. One of these is called the Tomb of Mourning Women. 
On all sides of it  alike are ranged a series of beautiful female 
figures, separated by Ionic pillars, each in a somewhat different 
attitude, though all attitudes denote grief (fig. 24). The pedi- 
ments at  the ends of the cover are also closely connected with the 
mourning for the loss of a friend and protector, which is the 
theme of the whole decoration of the sarcophagus. Depicted in 
them are the telling of the news of the death, with the results in 
the mournful attitude of the two seated figures. The mourning 

women must be taken, not as the representation of any persons 
in particular, but generally as the expression of the feeling of a 
city. Such figures are familiar to us in the art of the second 
Attic school; there are parallels to the sarcophagus among the 
4th century sepulchral reliefs of Athens. The attribution of the 
workmanship of this beautiful sarcophagus to some sculptor 
trained in the school of Praxiteles cannot be mistaken. And it is a 
conjecture full of probability that it once contained the body of 
Strato, king of Sidon, who ruled about 380 B.c., and who was 
proxenos or public friend of the Athenians. 

More celebrated is the astonishing tomb called that of Alex- 
ander, though there can be no doubt that, although it  commem- 
orates the victories and exploits of Alexander, it was made to hold 
not his remains but those of some ruler of Sidon who was high 
in his favour. Among all the monuments of antiquity which 
have come down to us, none is more admirable than this, and 
none more characteristic of the Greek genius. The illustration 
shows, in two lines, the composition which adorned one of the 
sides of this sarcophagus. I t  represents a victory of Alexander, 
probably that of the Granicus (fig. 2 5 ) .  On the left can be seen 
the Macedonian king charging the Persian horse, on the right his 
general Parmenio, and in the midst a younger officer, perhaps 
Cleitus. Mingled with the chiefs are foot soldiers, Greek and 
Macedonian, with whom the Persians are mingled in unequal fray. 
What most strikes the modern eye is the remarkable freshness 
and force of the action and the attitudes. Those, however, who 
have seen the originals have been specially impressed with 
the colouring, whereof, of course, our reproduction gives no hint, 
but which is applied to the whole surface of the relief with equal 
skill and delicacy. There are other features in the relief on which 
a Greek eye would have dwelt with special pleasure-the exceed- 
ingly careful symmetry of the whole, the balancing of figure 
against figure, the skill with which the result of the battle is hinted 
rather than depicted. The composition is one in which the most 
careful ~ lannina  and the most ~rec i se  calculation are mingled with 
freedom of ha'd and expressi;eness in detail. The faces in par- 
ticular show more expression than would be expected in art of 
the previous century. Authorities were unable to assign an au- 
thor or even a school to the sculptor of this sarcophagus, which 
comes to us as a new and striking phenomenon in the history of 
ancient art. The reliefs which adorn the other sides of the sar-. 
cophagus are almost equally interesting. On one side is Alexander 
again, in the company of a Persian noble, hunting a lion. The 
short sides also show scenes of fighting and hunting. In fact it 
can scarcely be doubted that if there was but a clue to the inter- 
pretation of the reliefs they would be found Lo embody historic 
events of the end of the 4th century. There are only a few other 
works of art, such as the Bayeux tapestry and the Column of 
Trajan, which bring contemporary history so vividly before our 
eyes. The battles with the Persians represented in some of the 
sculpture of the Parthenon and the temple of Nike at  Athens are 
treated conventionally and with no attempt at  realism; but here 
the ideal and the actual are blended into a work of consummate 
art. which is a t  the same time, to those who can read the language 
of Greek art, a historic record. The portraits of Alexander the 
Great which appear on this sarcophagus are almost contemporary, 
and the most authentic likenesses of him. The great Macedonian 
exercised so strong an influence on contemporary art that a 
multitude of heads of the age, both of gods and men, and even the 
portraits of his successors, show traces of his type. 

There are yet to be mentioned what are among the most charm- 
ing and the most characteristic products of the Greek chisel, 
the beautiful tombs, adorned with seated or standing portraits 
or with reliefs, which were erected in great numbers on all the 
main roads of Greece. A great number of these from the Dipylon 
cemetery were preserved in the Central museum at  Athens; they 
impress visitors by the gentle sentiment and the charm of group- 
ing which they display. 

PERIOD IV. 300-50 B.C. 

There can be no question but that the period which followed 
the death of Alexander, commonly called the age of Hellenism, 
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F R O M  HAMDY A N D  R E I N A C H .  " N E C R O P O L E  A S I D O N "  

FIG. 25.-PAINTED R E L I E F  A D O R N I N G  ONE SIDE OF A SARCOPHAGUS CALLED THE TOMB OF ALEXANDER. PROBABLY REPRESENTING THE 
VICTORY AT G R A N I C U S .  SIDON. 4 T H  CENTURY B.C. 

was one of great activity and expansion in architecture. The num- 
ber of cities founded by himself and his immediate successors in 
Asia and Egypt was enormous. The remains of these cities have 
in a few cases (Ephesus, Pergamum, Assus, Priene, Alexandria) 
been partially excavated. But the adaptation of Greek architec- 
ture to the needs of the semi-Greek peoples included in the 
dominions of the kings of Egypt, Syria and Pergamum is too vast 
a subject to be entered upon here. 

Painting during this age ceased to be religious. I t  was no 
longer for temples and public stoae that artists worked, but for 
private persons; especially they made frescoes for the decoration 
of the walls of houses, and panel pictures for galleries set up by 
rich patrons. The names of very few painters of the Hellenistic 
age have come down to us. There can be no doubt that the char- 
acter of the art declined, and there were no longer produced great 
uorks to be the pride of cities, or to form an embodiment for all 
future time of the qualities of a deity or the circumstances of 
scenes mythical or historic. But at  the same time the mural paint- 
ings of Pompeii and other works of the Roman age, which are 
usually more or less nearly derived from Hellenistic models, prove 
that in technical matters painting continued to progress. Colour- 
ing became more varied, groups more elaborate, perspective was 
worked out with greater accuracy, and imagination shook itself 
free from many of the conventions of early art. Pompeian paint- 
ing, however, must be treated of under Roman, not under Greek 
art. There is shown a single example, to depict the elaboration of 
painting at Alexandria and elsewhere, the wonderful Pompeian 
mosaic (fig. 28),  which represents the victory of Alexander at  
Issus This work being in stone has preserved its colouring; and 
it stands a t  a far higher level of art than ordinary Pompeian 
paintings. This, on the contrary, is certainly copied from the work 
of a great master. I t  is instructive to compare it with the sar- 

cophagus illustrated in fig. 25, which it  excels in perspective and 
in the freedom of individual figures, though the composition is 
much less careful and precise. Alexander charges from the left 
r , (his portrait being the least suc- 

I I 

FIG. 26.-THE HEAD OF THE TITAN 
A N Y T U S .  O N E  O F  T H E  COLOSSAL 
H E A D S  F O U N D  AT LYCOSURA 

river Orontes, embodied in a y 
her feet. 

Almost the only remaining 
which shows imagination is the 

cessful part of the picture), and 
bears down a young Persian; 
Darius in his chariot flees towards 
the right; in the foreground a 
young knight is trying to manage 
a restive horse. I t  will be ob- 
served how very simple is the in- 
dication of locality: a few stones 
and a broken tree stand for rocks 
and woods. 

Among the original sculptural 
creations of the early Hellenistic 
age, a prominent place is claimed 
by the statue of Fortune, typify- 
ing the city of Antioch, a work 
of Eutychides, a pupil of Lysip- 
pus. 

Of this we possess a small 
copy, which is sufficient to  show 
how worthy of admiration was 
the original. We have a beauti- 
ful embodiment of the personal- 
ity of the city, seated on a rock, 
holding ears of corn. while the 

oung male figure, springs forth a t  

work of the early 3rd century 
above-mentioned statue typifying 
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the city of Antioch by Eutychides, a pupil of Lysippus. Sculptors cient buildings of Pergamum none was more ambitious in scale 
often worked on a colossal scale, producing such monsters as the and striking in execution than the great altar used for sacrifices to  
colossal Apollo a t  Rhodes, the work of Chares of Lindus, which Zeus, a monument supposed to be referred to  in the phrase of the 
was more than ~ o o f t .  in height; but they did not show freshness Apocalypse "where Satan's throne is." This altar, like many great 
or invention, and for the most part contented themselves with sacrificial altars of later Greece, was a vast erection to which one 
varying the types produced in the great schools of the 4th centu~y. mounted by many steps, and its outside was adorned with a frieze 
The  wealthy kings of Syria, Egypt and Asia Minor formed art gal- which represented on a gigantic scale, in the style of the 2nd cen- 
leries, and were lavish in their payments; but it has often been tury B.c., the battle between the gods and the giants. This enor- 
proved in the history of art that mous frieze (see PERGARIUM) is now one of the treasures of Ber- 
originality cannot be produced lin, and it cannot fail to impress visitors by the size of the figures, 
by  mere expenditure. the energy of the action, and the strong vein of sentiment which 

A great artist, whose date has pervades the whole, giving it a certain air of modernity, though 
been disputed, but who is now the subject is strange to the Christian world. In early Greek ar t  
assigned to the Hellenistic age, the giants where they oppose the gods are represented as men 
Damophon of Messene, is known armed in full panoply, "in shining armour, holding long spears in 
from his actual works. H e  set up their hands," to use the phrase in which Hesiod describes them. 
in  the sh~ine  of the Xistress But in the Pergamene frieze the giants are strange compounds, 
(Despoena) at  Lycosura in Ar- having the heads and bodies of wild and fierce barbarians, some- 
cadia a great group of figures con- times also human legs, but sometimes in the place of legs two 
sisting of Despoena, Demeter, long serpents, the heads of which take with the giants themselves 
Artemis and the Titan Anytus. a share in the battle. Sometimes also they are winged. The gods 
Three colossal heads found on appear in the forms which had been gradually made for them in 
the spot probably belong to the the course of Greek history, but they are usually accompanied by 
three last-mentioned deities. The the animals sacred to them in cultz~s, between which and the 
illustration is of the head of serpent-feet of the giants a weird combat goes on. We can con- 
Anytus, with wild disordered jecture the source whence the Pergamene artist derived the shaggy 
hair and turbulent expression (fig. hair, the fierce expressions, the huge muscles of his giants (fig. 27) ; 
26). Dr. Dorpfeld argued, on probably these features came originally from the Galatians, who 
architectural grounds, that shrine at the time had settled in Asia Minor, and were spreading the 
and images alike must be given terror of their name and the report of their savage devastations 
t o  a later time than the 4th cen- F I G .  Z ~ . - G I A N T  F RO M  THE GREAT through all Asia Minor. The victory over the giants clearly stands 
tury;  and this judgment is now ALTAR OF PERGAMUM: SHAGGY for the victory of Greek civilization over Gallic barbarism; and 
confirmed by inscriptional and A N D  this meaning is made more emphatic because the gods are ob- 

H U G E  M U S C L E S  PROBABLY DERIVED other evidence. F R O M  T H E  GALATIANS viously inferior in physical force to their opponents, indeed, a 
I n  one important direction large proportion of the divine combatants are goddesses. Yet 

sculpture certainly made progress. Hitherto Greek sculptors had everywhere the giants are overthrown, writhing in pain on the 
contented themselves with studying the human body whether in ground, or transfixed by the weapons of their opponents; every- 
rest or motion, from outside. The dissection of the human body, where the gods are victorious, yet in the victory retain much of 
with a consequent increase in knowledge of anatomy, became their divine calm. 
usual a t  Alexandria in the medical school which flourished under The piecing together of the frieze at  Berlin has been a labour of 
the Ptolemies. This improved anatomical knowledge soon re- many years; it is now complete, and there is a special museum 
acted upon the art of sculpture. Works such a s  the Fighter o f ,  devoted to it. Some of the groups have become familiar to stu- 
Agasias in the Louvre, and in a less degree the Apoxyomenus, dents from photographs, especially the group which represents 
display a remarkable internal knowledge of the human frame, Zeus slaying his enemies with thunderbolts, and the group wherein 
such as could only come from the habit of dissection. Whether Athena seizes by the hair an overthrown opponent, who is winged, 
this was really productive of improvement in sculpture may while Victory runs to crown her, and beneath is seen Gaia, the 
be doubted. But it is impossible to withhold one's admira- earth-goddess who is the mother of the giants, rising out of the 
tion from works which show an astonishing knowledge of ground, and mourning over her vanquished and tortured children. 
the body of man down to its bony framework, and a power Another and smaller frieze which also decorated the altar-place 
and mastery of execution which have never since been sur- gives us scenes from the history of Telephus, who opposed the 
passed. landing of the army of Agamemnon in Asia Illinor and was over- 

With accuracy in the portrayal of men's bodies goes of neces- thrown by Achilles; it is quite fragmentary, but was pieced to- 
sity a more naturalistic tendency in portraiture. The ar t  of por- gether by Dr. Schneider in the Jahrbuch of the German Archaeo- 
traiture was at a high ideal level in the Pheidian age; and even logical institute for 1900. 
in the age of Alexander the Great, notable men were rendered Since the Renaissance Rome has produced a continual crop of 
rather according to the idea than the fact. To  a base and mechan- works of Greek art of all periods, partly originals brought from 
ical naturalism Greek art never at  any time descended. But from Greece by conquering generals, partly copies, such as the group a t  
300 B.C. onwards there is a marvellous series of portraits which Rome formerly known as Paetus and Arria, and the overthrown 
may be termed rather characteristic than ideal, which are very giants and barbarians which came from the elaborate trophy set. 
minute in their execution, and delight in laying emphasis on the up by Attalus at  Athens, of which copies exist in many museums. 
havoc wrought by time and life on the faces of noteworthy men. A noted work of kindred school is the group of LaocoGn and 
Such are the portraits of Demosthenes, of Antisthenes, of Zeno his sons, signed by Rhodian sculptors of the 1st century B.c., 

and others, which exist in our galleries. And it  was no long step which has been perhaps more discussed than any work of the 
from these actual portraits to the invention of characteristic types Greek chisel, and served as a peg for  the aesthetic theories of 
to  represent the great men of a past generation, such as Homer Lessing and Goethe. I n  our days the histrionic and strained char- 
and Lycurgus, or to form generic images to  represent weather- acter of the group is regarded as greatly diminishing its interest, 
beaten fishermen or toothless old women. in spite of the astounding skill and knowledge of the human body 

A l t a r  of Pergamum.-The knowledge of the art of the later shown by the artists. To  the same school belong the late rep- 
Hellenistic age is greatly indebted to the German Archaeological resentations of Marsyas being flayed by the victorious Apollo, a 
institute, the systematic labours of which since 1875 have resulted somewhat repulsive subject, chosen by the artists of this age as 
in recovering the remains of Pergamum, the fortress-city which a means for displaying their accurate knowledge of anatomy. 
was the capital of the dynasty of the Philetaeri. Among the an- On what a scale some of tlie artists of Asia Minor would work 



ARCHAIC AND F I F T H  CENTURY SCULPTURE M 

1. East pediment of the Parthenon, left end, the b i r th  of Athena; 5 th  century B.C. 4. Theseus and Amazon (Eretria), Archaic period 
2. Figure of Victory from one of the pediments of the Parthenon (probably not from the East pediment, 5. Roman copy of the Doryphorus or spear-bearer of Polyclitus. type of the 5 th  century B.C. National 

$' 
parts of which are shown in  figs. 1 and 3) Museum, Naples 

m" 
H 

3. East pediment of the Parthenon, r ight  end, three female figures called the Three Fates 6. Roman copy of the Hermes of Alcarnenes (hzad), type of the 5th century B.C. rfluseum, Constant~nople 
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B Y  C O U R T E S Y  OF ( I ,  2 )  C L A R E N C E  KENNEDY,  ( 5 )  THE M E T R O P O L I T A N  M U S E U M  OF ART, N E W  YORK, ( 6 )  F. BRUCKMANN: FROM ( 4 )  "DIE A N T I K E  11." ( W A L T E R  DE GRUYTER AND COM- 

P A N Y ) ,  ( 7 )  R ICHTER,  "SCULPTURE A N D  SCULPTORS OF THE GREEKS"  ( Y A L E  U N I V E R S I T Y  P R E S S ) ;  PHOTOGRAPHS, ( 3 )  A L I N k R I ,  ( 8 )  A N D E R S O N  

G R E E K  S C U L P T U R E  O F  T H E  VI. A N D  V. C E N T U R I E S  B.C. 

1 and 2. Reliefs f rom statue bases found in the ruins of the wal l  of Themis- original in Museum of Eleusis. 6. Discobolus, by Myron. 5 t h  century: 
tocies, Athens, i n  1922. 3. Cleobis, a t  Delphi, by an Argive sculptor, 6 th  restored by Prof. A. Furtwangler. 7. Harmodius and Aristogiton, probably 
century;  earliest example of Greek port ra i t  sculpture. 4. Standing maiden Roman copies of Greek works of 477-76 B.C. National Museum, Naples. 
Museum, Berl in. 5 .  Statuette of g i r l  running, early 5 t h  century: a cast. 8. Marsyas. by hlyron, 5 t h  century; copy. Lateran Museum, Rome 



GREEK ART PLATE 111 

BY C O U R T E S Y  O F  T H E  M U S E U M  OF FINE A R T S ,  BOSTON 

YOUNG H E R M E S  

In  the Polycl i tan style. I t  may represent Hermes Psychopom~os,  the Conductor of Souls, 
and was found near Capua. Roman copy, Graeco-Roman period, 100 6.C.-A.D. 200 



PLATE IV GREEK ART 

PHOTOGRAPH, ALlNARl 

APHRODITE OF CYRENE 

This Venus, found in the Thermae a t  Cyrene in December 1913, represented the goddess just risen from the 
sea and wringing out her hair. The support at  the side represents a dolphin. The statue may be early 
Hellenistic, of the Alexandrine school, or possibly a Roman copy. Terme Museum, Rome 
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B Y  C O U R T E S Y  O F  ( 5 ,  8 )  T H E  T R U S T E E S  O F  THC B R I T I S H  M U S E U M ,  ( 6 1  T H E  KEEPER O F  THE A S H M O L E A N  M U S E U M ,  O X F O R D ,  P H O T O G R A P H S ,  ( 1 ,  3 ,  9 )  A L I N A R I ,  ( 2 ,  7 )  A N D E R S O N ,  ( 4 )  

E \ Y I N G  GALLOWAY 

GREEK SCULPTURE, IV. T O  I I .  CENTURY B.C. 

1. Agias, athlete, Delphi, 4 t h  c. 2. Copy of Apoxyomenos, Lysippus, late Museum. 6. Achrodi te of Cridus, 4 t h  c. CODY, f rom a cast. Or ig inal  i n  
4 t h  c. Vatican. 3. Hermes w i t h  the infant Dionysus, Praxiteles, 4 th  c. the Vati-sn. 7.  Apol lo of the Belvzdsre, 4 t h  ( ? )  c. Vatican. 8. Head 
Olymp:.~. Original found in 1877.  4. Aphrodite of M?los (Venus ds Milo), c f  young Alexander f rom Cyrsne, about 4 t h  c. Br i t ish Museum. 9. Bronze. 
2nd c. Louvre. 5. Bust of AphrodLte of ?rax:telss, 4 i h  c. c o p y  Brit ish athlete, found i n  the sea near Cythera, style of 4"h c. Athens 
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GREEK SCULPTURE 

1. Niobe and her youngest daughter, 4th- 3rd c. B.C.; copies. Uffizi Gallery, Laocoon group, first c. B.C. Vatican. 6. Flaying of Marsyas, Rhodian school. 
Florence. 2. Winged Victory of Samothrace; or ig inal ,  4 t h  c. B.C. Louvre. V i l l a  Albani, Rome. 7. Fighter, of Agasias. Louvre. 8. "Marathon boy." 
3. Niobid, probably an original of the 5 t h  c. B.C. Terme Museum, Rome. Found in the bay of Marathon; 4 t h  c. B.C. 9. Symbolic figure of the c i t y  
4. Seated boxer, bronze, late Hellenistic. Terme Museum, Rome. 5. of Antioch, seated above the river Orontes; 3 r d  c. B.C. Vatican 



GREEK AR1 

is shown us by  the enormous group, by  Apollonius and Tauriscus 
of Tralles, which is called the Farnese Bull, and which represents 
how Dir,ce was tied to  a wild bull by  her stepsons Zethus and 
Amphion. 

Rome.-The extensive excavations and alterations which have 
taken place a t  Rome in recent years have been very fruitful; 
the results may  be found partly in the palace of the Conservatori 
on the Capitol, partly in the Rfuseo delle Terme. Among statues 
found in our own days none excel in interest some bronzes of large 
size dating from the Hellenistic age. I n  the figure of a seated 
boxer, i n  scale somewhat exceeding life, attitude and gesture 
are expressive. Evidently the boxer has fought already, and is 
awaiting a further conflict. His face is cut and swollen; on his 
hands are the terrible caestus, here made of leather, and not 
loaded with iron, like the  caestus described by Virgil. The fig- 
ure is of astounding force; but  though the face is brutal and the 
expression savage, in the sweep of the limbs there is nobility. even 
ideal beauty. T o  the  last the Greek artist could not set aside his 
admiration for physical perfection. Another bronze figure of more 
than life-size is that of a king of the  Hellenistic age standing lean- 
ing on a spear. H e  is absolutely nude, like the athletes of Poly- 
clitus. Another large bronze presents us with a Hellenistic type 
of Dionysus. 

Beside the bronzes fsund in Rome  re may set those retrieved 
from the sea on the coast of Cythera, the contents of a ship lost 
on the cvay from Greece to Rome. The date of these stztues 
has been disputed, but, even if executed in the Roman age, they 
go back to  originals of the 5th and 4th centuries The most 
notexvorthy among them is a beautiful athlete, standing mith 
hand upraised, which reflects the style of the Attic school of the  
4 th  century. 

After 146 B.C. when Corinth was destroyed and Greece became 
one of the Roman provinces, Greek art ,  though by  no means ex- 
tinct,  worked mainly in  the employ of the  Roman conquerors ( see  
ROSIAX ART). 

B ~ ~ ~ r o ~ ~ ~ ~ ~ ~ . - I n t r o d z ~ c t o r y :  J. E. Harrison, I~ztrodzlctory Studies 
in Greek Art (1885) ; P. Gardner, Principles o f  Greek Art (1896; 
1914) , H. B. Walters, T h e  Art o f  the Greeks (1906) ; E. A. Gardner, 
T h e  Art o f  Greece (192j). 

I .  General: G. Perrot and C. Chipiez, Histoire de Part duns l'anti- 
quite', vol. ri. to x. (Archaic art only, 1881, etc.) ; H. Brunn, Grieclzische 
Kunstgeschichte (Munich, 1893-97) ; W. Klein, Geschichte der griech- 
isclzen Kz~nst  (Leipziq. 1904-07) ; A. Springer, Handbuch der Kunst- 
eeschichte fvol. i.. Lei~zie,  1 ~ 2 7 ) .  See also 1. Overbeck. Die antiken 
Schriftquellen zur ~ e s c h i c h t e  d i r  bildenden k u n s t e  bei den Grrechen, 
untranslated passages in Greek and Latin (Leipzig, 1868) ; H. Brunn, 
Gesclzi~hte drr griechiachen Kiinstler (1889) ; H .  S. Jones, Anciewt 
Writers o n  Greek Sculpture (1895) ; the elder Pliny, Chapters on the 
History o f  Art (Eng. trans. ed. K. Jex-Blake and E. Sellers, 1896). 

11. Periodicals dealing with Greek Archaeology:-Journal of Hel- 
lenic Studies; Annual of the British School at Athens;  Classical 
Rev iew;  Revue arche'ologiqz~e; Gazette arche'ologique; Bulletin de 
Correspondance helle'nique; Jahrbuch des dcutschen arch. Institzlts; 
Mitteilungen des Arch. Inst. (Athenian Section, Roman Section) ; An- 
t ike Denkmaler; and publications of the .4rclzaologische Inst i tut;  
Jahreslzefte des Oesterreich. arch. Inst.; publications of the Accademia 
dei Lincei; Monumefzti antichi; Not .  dei scavi; Bulletino comzlnale 
di R o m a ;  Ephemeris archaiologike; Deltion archaiologikon; Praktika 
of the ilthenian Archaeological Society. 

111. Greek Architecture:-G. Perrot and C. Chipiez, Histoire de Part 
duns l'antiquite', vol. vii. (1881, etc.) ; E. Boutmy, Phibosophie de 
l'architecture en Grkce (18;.o), reissued as Le Parthe'non et le ge'nie 
Grec (1897) ; A. Marquand, Greek Architecture (1896) ; A. Choisy, 
Histoire de I'arclziteciure, vol. i. (1899) ; W. J. Anderson and R. P. 
Spiers, Architecture of Greece and Ronze (1902 ; later ed. 192 7) ; R. 
Sturgis, History of Architectur~,  vol. i. (1906) ; H. L. Warren, T h e  
Foundations of Classical Architecture (1919). 

IV. Greek Sczi1ptz~re:-C. Friederichs and Paul Wolters, Bau- 
steine zur Geschichte der griechisch-r6mischen Plastik (1885) ; M .  
Collignon, Ristoire de la sculpture grecque ( 2  vols. 1892) ; A. Furt- 
wangler, Masterpieces o f  Greek Sculpture (trans. ed. E .  Sellars, 1895) ; 
E. A. Gardner, Handbook o f  Greek Sculpture (1898, later ed. 1911) ; 
H. Bulle, Der schone Mensch in der Kuns t :  Al tertum (216 plates, 
1899) ; S. Reinach, Re'pertoire de la Statuaire grecque et.romaine (1897, 
etc.) ; E. von Mach, Handbook o f  Greek and Ronzan Sculpture 
(500 plates, 1905) ; A. H .  Smith, T h e  Sculptures o f  the Parthenon 
(1910) ; Catalogue of Greek and Roman Sczllptures in the  British 
Museum (3 vols. 1892-1904) ; R. Kekuli: von Stradonitz, Die griech- 
ische Skzllptur (3rd ed. 1922). 

V .  Greek Painting and Vases:-.4. F .  G. A. Woljmann and K. Woer- 
mann, History of Painting, vol. i. Eng. trans. ed. S. Colvin (1880) ; P. 
Girard, La Peinture antique (1892) ; 5. E. Harrison and D. S. MacColl, 
Greek Vase Paintiugs (1894) ; S. Reinach, Re'pertoire des vases peints 
grecs et e'trnsques ( 2  vols. 1899; later ed. 1922) ; E. Buschor, Greek Vase 
Painting, Enq. trans. G. C. Richards (1922) ; Corpus Vasorunz Anti- 
quorunz (series containing reproductions mith description of the prin- 
cipal European sollections, Union ilcadCmique Internationale, Paris, 
1925, etc.) ; E. Pfuhl, ~lfasterpieces o f  Greek Drawing and Painting, 
Eng. trans. J. D. Beazley (1926). See POTTERY ATD PORCELAIX. 

VI. Special Sclzools and Sites:-P. Gardner, T h e  Types  of Creek 
Coins (18831, Sculptured Tombs  o f  Hellas (1896) ; J .  J. Bernoulli, 
Grieclzisclze Ikonographie (1901) ; A. Joubert, La Sculpture grecque 
entre les guerres me'diqzles et l'e'poque de PBriclds (1901) ; E .  Pottier, 
Sour i s  (1902); E. A. Gardner, Ancient Athens ( I ~ o z ) ,  Six Greek 
Sculptors (1910) ; A. S. Murray, Sculptures o f  the Parthenon (1903) ; 
G .  Perrot, Praxitdle (1905) ; W .  Klein, Euphronios (Leipzig, 1886). 
Praxiteles (1908) ; F .  Poulsen, Delphi (1921) ; E.  N. Gardiner, Olylnpia 
(1925) ; M .  Schede, T h e  Acropolis o f  Athens (Eng. trans. H .  T. Price, 
1927). 

See also A. Baumeister, Denkmaler des Klassischen Alterturns (3  
vols. 1884-88) ; A. Michaelis, Ancient Marbles in Great Britain (1882) ; 
E. W. Briicke, T h e  Human Figure, its Beauties and Defects (1891) ; 
J .  G. Frazer, Pausanias's Description o f  Greece ( 6  vols. 1898) ; J. 
Lange, Darstellung des Menschen i n  der alteren griechischen Kunst  
(Strasbourg, 1899) ; J. B. Bury, History o f  Greece (illustrated ed. 
1900) ; P. Gardner, New Chapters i n  Greek Art ( 1 9 2 6 ) .  (P. G.) 



GREEK FIRE-GREEK INDEPENDENCE 
GREEK FIRE, the name applied to inflammable and destruc- 

tive compositions used in warfare during the middle ages and 
particularly by the Byzantine Greeks a t  the sieges of Constanti- 
nople. The employment of liquid fire is represented on Assyrian 
bas-reliefs. At the siege of Plataea (429 B.c.) the Spartans 
attempted to burn the town by piling up against the walls wood 
saturated with pitch and sulphur and setting it on fire (Thuc. ii. 
7 7 1 ,  and at the siege of Delium (424 B.c.) a cauldron containing 
pitch, sulphur and burning charcoal, was placed against the walls 
and urged into flame by the aid of a bellows, the blast from which 
was conveyed through a hollow tree-trunk (Thuc. iv. 100). Aeneas 
Tacticus in the following century mentions a mixture of sulphur, 
pitch, charcoal, incense and tow, which was packed in wooden 
vessels and thrown lighted upon the decks of the enemy's ships. 
Later, as in receipts given by Vegetius (c. A.D. 3 jo) ,  naphtha or 
petroleum is added, and some nine centuries afterwards the same 
substances are found forming part of mixtures described in the 
later receipts (which probably date from the beginning of the 
13th century) of the collection known as the Liber igniz~m of 
Marcus Graecus. In  subsequent receipts saltpetre and turpen- 
tine make their appearance, and the modern "carcass composi- 
tion," containing sulphur, tallow, rosin, turpentine, saltpetre and 
crude antimony, is a representative of the same class of mix- 
tures, which became kno~vn to the Crusaders as Greek fire but 
were more usually called wildtire. Greek fire, properly so-called, 
was, however, of a somewhat different character. I t  is said that 
in the reign of Constantine Pogonatus (648-685) an architect 
named Callinicus, who had Hed from Heliopolis in Syria to Con- 
stantinople, prepared a wet fire which was thrown out from siphons 
( ~ b  8 ~ d  T&V U L ~ ~ ~ V W V  i~q5~pi)pvov T G P  i ) ~ ~ i ) v ) ,  and that by its aid 
the ships of the Saracens were set on fire.at Cyzicus and their 
defeat assured. The art of compounding this mixture, which 
is also referred to as TGP BaXdluu~ov, or sea fire, was jealously 
guarded at  Constantinople, and the possession of the secret on 
several occasions proved of great advantage to the city. The 
nature of the compound is somewhat obscure. Jt  has been sup- 
posed that the novelty introduced by Callinicus was saltpetre, but 
this view involves the difticulty that that substance was apparently 
not known till the 13th century, even if i t  were capable of 
accounting for the properties attributed to the wet fire. Lieut.- 
Col. H.  IV. L. Hime, after a close examination of the available 
evidence, concludes that what distinguished Greek fire from the 
other incendiaries of the period was the presence of quicklime, 
which was well known to give rise to a large development of heat 
when brought into contact with water. The mixture, then, was 
composed of such materials as sulphur and naphtha with quick- 
lime, and took fire spontaneously when wetted-whence the name 
of wet fire or sea fire; and portions of it  were "projected and at the 
same time ignited by applying the hose of a water engine to the 
breech" of the siphon, which was a wooden tube, cased with 
bronze. A revival of the idea, if transformed in character by 
modern chemistry. was seen in the flame throwers (q.v.) of World 
War I and World War 11. 

See H. W. I,. Hime, Gunpowder and Ammunition, their Origin and 
Progress (London, 1904). 

GREEK INDEPENDENCE, WAR OF, the name given 
to the great rising of the Greek subjects of the sultan against the 
Ottoman domination, which began in 1821 and ended in 1833 
with the establishment of the independent kingdom of Greece. 
The  circumstances that led to the insurrection and the general 
diplomatic situation by which its fortunes were from time to time 
atiected are described elsewhere (see GREECE: Modern History; 
TURKEY: History). If we exclude the abortive invasion of the 
Danubian principalities by Prince Alexander Ypsilanti (March 
182 11, which collapsed ignominiously as soon as it was disavowed 
by the tsar. the theatre of the war was confined to continental 
Greece, the Morea and the adjacent narrow seas. I t s  history may, 
broadly speaking, be divided into three periods: the first (1821- 
24'1. during which the Greeks, aided by numerous volunteers from 
Europe, were successfully pitted against the sultan's forces alone; 
the second, from 1824, when the disciplined troops of Mehemet 
Xli, pasha of Egypt, turned the tide against the insurgents; the 

third, from the intervention of the European powers in the autumn 
of 1827 to the end. 

When, on April 2 ,  1821, Archbishop Germanos, head of the 
Hetaeria in the hlorea, raised the standard of the cross at  
Ralavryta as the signal for a general rising of the Christian popu- 
lation, the circumstances were highly favourable. I n  the hlorea 
itself, in spite of plentiful warning, the Turks were wholly un- 
prepared; while the bulk of the Ottoman army, under Kurshid 
Pasha, was engaged in the long task of reducing Ali. pasha of Ian- 
nina (see ALI [called the Lion of Jan~na])  Another factor, and 
that the determining one, soon came to the aid of the Greeks. 
In uarfare carried on in such a country as Greece, sea-girt and 
with a coast deeply indented, inland without roads and intersected 
ai th  rugged mountains, victory-as IVellington was quick to ob- 
serve-must rest with the side that has command of the sea. 
This was assured to the insurgents at the outset by the revolt of 
the maritime communities of the Greek archipelago. The Greeks 
of the islands had been accuston~ed from time immemorial to 
seafaring; their ships were well armed. to guard against the 
Barbary pirates and rovers of their own kin; lastly, they had 
furnished the bulk of the sailors to the Ottoman navy vvhich, now 
that this recruiting ground was closed, had to be manned hastily 
with impressed crews of dock-labourers and peasants. The Turkish 
fleet, "adrift in the Archipelago"-as the British seamen put it- 
though greatly superior in tonnage and weight of metal, could 
ne5er be a match for the Greek brigs, manned as  these were by 
trained. if not disciplined. crews. 

Outbreak  of the Insurrection.- The war was begun by the 
Greeks aithout definite plan and without any generally re'cognized 
leadership The force with which Germanos marched from 
Kalavryta against Patras was composed of peasants drmed with 
scythes, clubs and slings, among whom the "primates" exercised 
a somewhat honorary authority. The town itself mas destroyed, 
but the c~tadel remained in the hands of the Turks till 1828. 
Meanwhile, in the south, leaders of another stamp had appeared: 
Petros, bey of the Maina (q.v ) chief of the Rlavromichdles, who 
at the head of his clan attacked Ralamata and put the Illussul- 
man inhabitdnts to the sword; and Kolokotrones, a notable 
brigand once in the service of the Ionian government, who-forti- 
fied by a vision of the Virgin-captured Karytaena and slaugh- 
tered its Infidel population. Encouraged by these successes the 
revolt spread rapidly; within three weeks there wds not a RlussuI- 
mdn left in the open country. The flames of revolt now spread 
across the Isthmus of Corinth: early in April the Christians of 
Dervenokhoria rose, and the whole of Boeotia and Attica quickly 
followed suit; a t  the beginning of RIay the hlussulman inhabitants 
of Athens were blockaded in the Acropolis. I n  the Morea, mean- 
while, a few Mussulman fortresses still held out. One by one 
they fell, and everywhere were repeated the same scenes of 
butchery. The horrors culminated in the capture of Tripolitsa, 
the capital of the vilayet. I n  September this was taken by storm; 
Kolokotrones rode in triumph to the citadel over streets carpeted 
with the dead; and the crowning triumph of the Cross was cele- 
brated by a cold-blooded massacre of 2 , 0 0 0  prisoners of all ages 
and both sexes. This completed the success of the insurrection in 
the Morea, where only Patras, Xauplia, and one or two lesser 
fortresses remained to the Turks. 

Meanwhile, north of the Isthmus, the fortunes of war had 
been less one-sided. I n  the west Khurshid's lieutenant. Omar 
Vrioni (a  Mussulman Greek of the race of the Palaeologi), had 
inflicted a series of defeats on the insurgents, and relieved the 
Acropolis; but thc rout of Mohammed Pasha, who was coming 
to his aid in the defile of Mount Oeta, forced him to retreat and 
the campaign of 1821 ended with the retirement of the Turks into 
Thessaly. The month of April had witnessed the revolt of the 
principal Greek islands, Spetsae, Psara, Hydra and Samos. Their 
fleets were divided into squadrons, of which one, under Tombazes, 
was deputed to watch for the entrance of the Ottomans into the 
archipelago, while the other under Andreas Miaoulis (9 .v . )  sailed 
to blockade Patras and watch the coasts of Epirus. At sea, as on 
land the Greeks opened the campaign with hideous atrocities. 

Genera l  Charac te r  of the War.-These inauspicious begin- 
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nings, indeed, set the whole tone of the war, which was frankly 
one of mutual extermination. On both sides the combatants were 
barbarians, without discipline or competent organization. At sea 
the Greeks rapidly developed into mere pirates, and even Miaoulis, 
for all his high character and courage, was often unable to 
prevent his captains from sailing home at  critical moments, 
when pay or booty failed. On land the presence of a few edu- 
cated Phanariots, such as Demetrios 17psilanti or Alexander 
Mavrocordato, was powerless to inspire the rude hordes with 
any sense of order or of humanity in warfare; while every lull in 
the fighting was the signal for internecine conflicts due to the 
rivalry of the leaders. Their cause, indeed, was helped more by 
the impolitic reprisals of the Turks than by the heroism of the 
insurgents. .411 Europe stood aghast a t  the n e w  of the execution 
of the Patriarch Gregorios of Constantinople (A%pril 2 2 ,  1 8 2 1 )  

and the wholesale massacres that follo~ved. The cause of Greece 
was now that of Christendom, of the Catholic and Protestant 
west, as of the Orthodox east. European Liberalism, too, gagged 
and fettered under Netternich's "system," recognized in the 
Greeks the champions of its own cause; while even conservative 
statesmen, schooled in the memories of ancient Hellas, saw in the 
struggle a fight of civilization against barbarism. This latter belief, 
which was flattering to their vanity, the Greek leaders were astute 
enough to foster; the propaganda of Adamantios CoraEs had 
done its work: and wily brigands, like Odysseus of Ithaka, assum- 
ing the style and trappings of antiquity, posed as the cham- 
pions of classic culture against the barbarian. All Europe hailed 
with joy the exploit of Constantine Kanaris, who on the night of 
June 18-19, succeeding in steering a fireship among the Turkish 
squadron off Scio, burned its flagship with 3.000 on board. 

Expedi t ion  of Dramal i ,  1822.-Mean~hile Sultan Sfahmud, 
now wide awake to the danger, had been preparing for a syste- 
matic effort to suppress the rising. The threatened breach with 
Russia had been avoided by Metternich's influence on the tsar 
Alexander; the death of Xli of Iannina had set free the army of 
Khurshid Pasha, who was charged with the task of reducing the 
hforea. I n  the spring of 18. z two Turkish armies advanced south- 
wards: one, under Omar Vrioni, along the coast of western Hellas, 
the other, under Ali, pasha of Drama (Dramali): through Boeotia 
and .4ttica. Omar was held in check by the mud ramparts of Mis- 
solongh~; but Dramali crossed the Isthmus and with the over-con- 
fidence of a conquering barbarian advanced to the relief of the 
hard-pressed garrison of Nauplia. H e  crossed the perilous defile of 
Dervenaki unopposed; and at the news of his approach most of 
the members of the Greek Government assembled at Argos fled in 
panic. Demetrios I7psilanti, ho~\-ever, with a few hundred men 
joined the blainote Karayanni in the castle of Larissa, which 
crowns the acropolis of ancient .4rgos. This held Dramali in 
check, and gave Kolokotrones time to collect an army. The Turks, 
in the absence of the fleet which mas to  have brought them sup- 
plies, were forced to retreat (Xug. 6)  ; the Greeks, inspired with 
new courage, awaited them in the pass of Dervenaki. t~here  the 
undisciplined Ottoman host. thrown into confusion by an ava- 
lanche of boulders hurled upon them, was annihilated. In western 
Greece Omar Vrioni opposed and was forced to abandon the siege 
of RIissolonghi and retire northwards. 

Civi l  W a r  A m o n g  t h e  Greeks.-The victorious outcome of 
the year's fighting had a disastrous effect upon the Greeks. Their 
1-ictories had been due mainly to the guerilla leaders; Rlavrocor- 
data. \Those character and antecedents had marked him out as the 
natural head of the new Greek state, in spite of his successful de- 
fense of Rlissolonghi, had bccn discredited by failures elsewhere, 
and the Greeks thus learned to despise their civilized advisers and 
to underrate the importance of discipline. The temporary re- 
moval of the common peril let loose all the sectional and personal 
jealousies and the year 1S23 witnessed the first civil war between 
the Greek parties. These internecine feuds might easily have 
proved fatal to the cause of Greece. All semblance of discipline 
and cohesion had vanished from the Creek fleet. Had Khosrev, 
the new Ottoman admiral, been a man of enterprise, he might 
have regained the command of the sea and, with it, that of the 
whole situation. But the fate of his predecessor had filled him 

with a lively terror of Kanaris and his fireships; he contented 
himself with a cruise around the coasts of Greece, throwing sup- 
plies and troops into Coron, Modon and Petras. On land the 
Turks gained some initial successes, but in the end the harassing 
tactics of the guerilla bands forced them back northwards. At the 
end of the year the Greeks were once more free to renew their 
internecine feuds. Just when these feuds were a t  their height, 
in Jan., 1824, the most famous of the Philhellenes u h o  sacri- 
ficed themselves for the cause of Greece. Lord Byron, arrived 
a t  Missolonghi. The year was destined to be  a fateful one 
for  the Greek cause. The large loans raised in Europe, while pro- 
viding the Greeks with the sinews of war, provided them also 
with fresh material for strife. To  the struggle for power was 
added a struggle for a share of this booty, and a second civil war 
broke out, Kolokotrones leading the attark on the forces of the 
Government. Early in 1825 the Government was victorious and 
Kolokotrones was in prison. 

I n t e r v e n t i o n  of Mehemet  Ali.-A new and more terrible 
danger now threatened Greece. Sultan Mahmud, despairing of 
suppressing the insurrection by his own power, had reluctantly 
summoned to his aid Mehemet Ali, pasha of Egypt, whose well 
equipped fleet and disciplined army were now thrown into the scale 
against the Greeks. Crete, subdued a year previously, now became 
the base of operations against the Greeks. On June 19, the Egyp- 
tian fleet, under Ibrahim Pasha, sailed from Alexandria. Khosrev, 
too, emboldened by this new sense of support, ventured to sea, 
and although his attack on Samos was frustrated by hliaoulis's 
fireships, he succeeded in joining Ibrahim off Budrun; two inde- 
cisive engagements followed with the united Greek fleet on Aug. 
5 and 10. The object of Ibrahim was to  reach Suda Bay with 
his transports, which the Greeks should at  all costs have pre- 
vented. A first attempt was defeated by Miaoulis on Sovember 
16, but the Greek admiral was unable to  keep his Aret  together, 
thus leaving the sea unguarded. Ibrahim again set sail, and 
reached Suda without striking a blow. Here he completed his 
preparations and, on February 24, 1825, landed a t  Modon in the 
hlorea with a force of 4.000 regular infantry and 500 cavalry. 
The rest followed, without the Greeks making any effort to  inter- 
cept them. The conditions of the war were now completely 
changed. The Greeks. who had been squandering the money pro- 
vided by the loans, affected to  despise the Egyptian invaders, but 
they were soon undeceived. Ibrahim had laid siege t o  Navarino, 
and after some delay a Greek force of some 7,000 very mixed men 
was sent t o  its relief. On April 19 they were met by Ibrahim a t  
Krommydi with 2,000 regular infantry, 400 cavalry and four 
guns. The Greek entrenchments were stormed a t  the point of the 
bayonet by Ibrahim's fellahin at the first onset and the defenders 
broke and fled. The news of this disaster, and of the fall of Pylos 
and Xavarino that followed, struck terror into the Greek Gov- 
ernment; and in answer to  popular clamour Kolokotrones was 
taken from prison and placed at  the head of the army. But his 
guerrilla tactics were powerless against Ibrahim, who marched 
northward, seized Tripolitsa and made this the base from which 
his columns marched to devastate the country far and wide. 

Reshid "Kutahia"  Besieges Misso1onghi.-Meanwhile from 
the north the Ottomans were making another supreme effort. The 
command of the army that was to operate in west Hellas had 
been given to Reshid "Kutahia," pasha of Iannina, an able gen- 
eral and a man of determined character. On April 6, after bribing 
the Albanian clansmen to neutrality, he passed the defile of 
lLfakrynoros, which the Greeks had left undefended, and May 7 
opened the second siege of Missolonghi. For twelve months the 
population held out, repulsing the attacks of the enemy, refusing 
every offer of honourable capitulation. This resistance was ren- 
dered possible by the Greek command of the sea, hliaoulis from 
time to time entering the lagoons with supplies; it came to an end 
when this command was lost. In  Sept. 1825 Ibrahim, at  the order 
of the sultan, had joined Reshid before the town; piecemeal the 
outlying forts and defences now fell, until the garrison staked all 
on a final sortie. This took place on the night of April 2 2 ,  1826; 
but a mistaken order threw the ranks of the Greeks into disorder. 
The Turks entered the town pell-mell with the retreating crowd. 
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Karaiskakis.- he fall of Missolonghi, followed as this was 

by the submission of many of the more notable chiefs, left 
Reshid free to  turn his attention to east Hellas, where Gouras 
had been ruling as a practically independent chief and in the 
spirit of a brigand. The peasants of the open country welcomed 
the Turks as deliverers and Reshid's conciliatory policy facili- 
tated his march to Athens, which fell a t  the first assault on Aug. 
2 j, siege being at  once laid to  the Acropolis, where Gouras and 
his troops had taken refuge. Round this the war now centered; 
for all recognized that its fall would involve that of the cause of 
Greece. In  these straits the Greek Government entrusted the 
supreme command of the troops to Karaiskakis, an old retainer of 
Ali of Iannina, a master of the ar;t of guerilla war, and, above all, 
a man of dauntless courage and devoted patriotism. A first at- 
tempt to .relieve the Acropolis, with the assistance of some dis- 
ciplined troops under the French Col. Fabvier, was defeated at  
Chaidari by the Turks. The garrison of the Acropolis was hard 
pressed and the death of Gouras (October 13) would have ended 
all, had not his heroic wife taken over the command and inspired 
the defenders with new courage. For months the siege dragged 
on, while Karaiskakis fought with varying success in the moun- 
tains, a final victory a t  DiStomo (February 1827) over Omar 
Vrioni securing the restoration to the Greek cause of all conti- 
nental Greece, except he towns which were actually held by the 
Turks. 

C o c h r a n e  a n d  Church.-It was a t  this juncture that the 
Greek Government, reinforced by a fresh loan from Europe. 
handed over the chief command at  sea to Lord Cochrane (earl of 
Dundonald Cq.v.1) and that of the land forces to General Church, 
both Miaoulis and Karaiskakis consenting to serve under them. 
Cochrane and Church at  once concentrated their energies on the 
task of relieving the Acropolis. Already, on February 5, Gen. 
Gordon had landed and entrenched himself on the hill of Mu- 
nychia, near the ancient Piraeus. When Church and Cochrane ar- 
rived, a general assault on the Ottoman camp was decided on. 
This was preceded, on April 25,  by an attack, headed by  Cochrane, 
on the Turkish troops established near the monastery of St. 
Spiridion, the result of which was to establish communication 
between the Greeks at Munychia and Phalerum. The monastery 
held out for two days longer, when the Albanian garrison sur- 
rendered on terms, but were massacred by the Greeks as they 
were marching away under escort. For this miserable crime 
Church has, by some historians, been held responsible by default; 
i t  is clear, however, from his own account that no blame rests 
upon him (see his MS. Narrative, vol. i. chap. ii. p. 34). The as- 
sault on the Turkish main camp was fixed for May 4 ;  but, un- 
fortunately, a chance skirmish brought on an engagement the day 
before, in the coursL of which Karaiskakis was killed, an ir- 
reparable loss in view of his prestige with the wild armatoli. The 
assault on the following day was a disastrous failure. The Greeks, 
advancing prematurely over broken ground and in no sort of or- 
der, were fallen upon in flank by Reshid's horsemen and fled in 
panic. Church held Munychia till the 27th, when he sent instruc- 
tions for the garrison of the Acropolis to surrender. On June 5 
the remnant of the defenders marched out with the honours of 
war, and continental Greece was once more in the power of 
the Turks. Had Reshid at  once advanced over the Isthmus, the 
Morea also must have been subdued; but he was jealous of Ibra- 
him and preferred to  return to Iannina to consolidate his con- 
quests. 

R e n e w e d  Anarchy.- The fate of Greece was now in the 
hands of the Powers, who after years of diplomatic wrangling had 
a t  last realized that intervention was necessary if Greece was to 
be saved for European civilization. The worst enemy of the 
Greeks was their own incurable spirit of faction, and a third civil 
war had only been prevented by the arrival of Cochrane and 
Church. Under their influence a new Yational Assembly met at 
Troezene in March 1827 and elected as president Count Kapodis- 
trias (q.v.), formerly Russian minister for foreign affairs; at 
the same time a new constitution was promulgated which. when 
the very life of the insurrection seemed on the point of flickering 
~ u t ,  set forth the full ideal of Pan-Hellenic dreams. Anarchy fol- 

lowed; war of Rumeliotes against Moreotes, of chief against chief; 
rival factions bombarded each other from the two forts a t  Naup- 
lia over the stricken town, and in derision of the impotent govern- 
ment. Finally, after months of inaction, Ibrahim began once 
more his systematic devastation of the country. T o  put a stop to 
this the Powers decided to intervene by means of a joint demon- 
stration of their fleets, in order to  enforce an armistice and com- 
pel Ibrahim to evacuate the Morea (Treaty of London, July 6, 
1827). The refusal of Ibrahim to obey, without special instruc- 
tion from the sultan, led to the entrance of the allied British, 
French and Russian fleet into the harbour of Navarino and the 
battle of October 20,  1827 (see NAVARIXO, BATTLE OF). This, and 
the two campaigns of the Russo-Turkish War of 1828-29, de- 
cided the issue. 

BIBLIOGRAPHY.--T~~~~ is no trustwoithy history of the war, based 
on all the material now available, and all the existing works must be 
read with caution, especially those by eye-witnesses, who were too 
often prejudiced or the dupes of the Greek factions. The best-known 
works are: G. Finlay, Hist. of the Greek Revolution ( z  vols., London. 
1861) ; T. Gordon, Hist. of the Greek Revolution (London, 1833) ; 
C. W. P. Mendelssohn-Bartholdy, Geschichte Griechenlands, etc. 
(Staatengeschichte der neliesten Zei t)  ( z  vols., Leipzig, 1870-74) ; 
F. C. H. L. Pouqueville, Histoire de la rdgdne'ration de la GrBce, etc. 
( 4  vols., Paris, 18z4),-the author was French resident at the court 
of Ali of Iannina and aiterwards consul at Patras; Count A. Prokesch- 
Osten, Geschichte des Abfalls der Griecken v o m  tiirkischen Reich, etc. 
(6 vols., Vienna, 1867), the last four volumes consisting of piices 
~ustificatives of much value. See also W. Alison Phillips, The  W a r  of 
Greek Iltdependence (London and New York, 1897), a sketch com- 
piled mainly from the above-mentioned works. Of great value also 
are the 29 volumes of Correspondence and Papers of Sir Richard 
Church, now in the British Museum (Add. mss. 36,543-36,571). For 
further references see the bibliography appended to W. Alison Phil- 
lips's chapter on "Greece and the Balkan Peninsula" in the Cambridge 
Modern Hislory, x. 803. (W. A. P.) 

GREEK LANGUAGE. This term is commonly applied to 
the tongues of both ancient and modern Greece. These, however, 
differ so much that it is necessary to deal with them in separate 
sections. 

Of both the alphabet is as follows: 

- 

ANCIENT 
Greek, one of the Indo-European languages, was spoken 

in one or other of its forms (dialects) in the Balkan peninsula, 
on the west coast of Asia RIinor, in south Italy and Sicily, 
and in the islands of the Ionian and Aegean seas. By the 
fourth century B.C. the political supremacy of Athens and the 
greatness of Attic literature had caused the Attic dialect to 
become the basis of a lingua franca for all Greeks, which in the 
long run superseded the other dialects. The conquests of Alex- 
ander the Great caused Greek (in the form of this l i ~ ~ g u a  fra~7c-a 
or ~oivq to become the speech of the whole Near East (Asia 
Rlinor, Syria, AIesopotamia, Egypt).  Under the Romans these 
regions continued to use Greek, and a t  the present day Russians 
and Serbians use a modified form of the Greek alphabet. 

A u t h e n t i c i t y  of O u r  Texts.-Documents written in Greek 
have reached us, some in the originals, others in copies. The 
originals are : (a)  inscriptions, decrees, treaties, temple inventories, 
dedications, etc., engraved on stone and found in Greece and all 
over the Near East ;  the earliest may date from the eighth cen- 
tury B.C. and they become numerous in the fifth and later 

Name 

Alpha . 
Beta. , 

Gamma . 
Delta , 

Epsilon . 
zeta . 
Eta . . 
Theta . 
E t a .  . 
Kappa . 
Lambda . 

Conven- 
tional 

quiva- 
lent 

A 
B 
G 
D 

Short E 
Z (DZ) 
long E 
TH 

I 

Sign 

A a 
B p 
r y 
A 8 
E E 
2 5 
H 7 
8 8 
I L  
R K 

h 
M u .  . 1 M M  

Kame 

N u .  . 
X i . .  
Omicron . 
P i .  . 
Rho . . 
Sigma . 
Tau . . 
Upsilon . 
Phi . . 

K 
L 
M 

"gn 

N v  
E 5 
0 o 
nT 
P p 

Z(C) US 

T T 
T v 
@ 4 

/ C h i .  . 
P s l .  . 
Omega . 

1 
Conven- 

tional 
equiva- 

lent 

h- 
X 

short 0 
P 
R 
S 
T 
U 

PH 
X w  
VIc. 
0 u 

C II 
PS 

long 0 
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centuries; (b) documents (letters, contracts, petitions, accounts, 
etc.) written on papyrus between the late fourth centuLy B.C. 

and the eighth century A.D., and preserved by the dry sands of 
Egypt, from which the excavations, mainly of the end of the 
19th and beginning of the 20th century, have brought them to 
light in large numbers (see PAPYROLOGY). Papyri have not been 
recovered from other parts of the Greek-speaking norld (except 
a t  Herculaneum, where they were buried by the eruption of 
Vesuvius in AD.  j g ) ,  but legal documents written on vellum in 
the second and first centuries B c. have been found at S$lihEyeh 
(the ancient Dura-Europos, in Rfesclpotamia), and a t  Avroman 
(Parthia). 

The copies, on which we rely for our knox%-ledge of almost all 
Greek literary works, are written a t  first on papyrus, and later 
on vellum or paper. For long the oldest known Greek mss. \yere 
those containing the Greek Bible, written on vellum and dating 
from the 4th and 5th centuries I.D., and the texts of other Greek 
works rested on vellum (later paper) mss. which mere (in general) 
not older than the 9th and 10th centuries .4.D. These remain 
the broadest basis of our knowledge, but recent excavations have 
brought to light papyrus mss., some mere scraps, others very 
substantial rolls or books, of Homer and other classical texts, 
a few of them mitten in the grd, and and 1st centuries B.c., 

and many of them in the earliest centuries of the Christian era. 
In  a number of cases we have recovered papyrus copies of works 
which had perished, no copies having reached us in mediaeval 
mss. (see GREEK LITERATURE). 

Important accessions to our knowledge of the language, its 
pronunciation, spelling and vocabulary, have resulted from the 
recovery of so many well-authenticated texts. So long as the 
mediaeval copies were the only source of our knowledge it was 
impossible to have much confidence in the spelling which they 
offered, and certain variations which they exhibited, e.g. the 
variation between E L  and L ( r ~ ~ p f i - r ~ p f i ;  & T O T E ? ~ ~ L - & T O T ~ U U L ,  
etc.) presented a little understood problem. Rforeover, the 
grammatical treatises of Herodian (2nd century AD.), Choero- 
boscus (6th century A D.) and others, show that these problems 
presented themselves already in the early centuries of the Christ- 
ian era; these grammarians drew up lists of n ords recommending 
particular spellings in doubtful cases. I t  remained doubtful, 
hon ever, how far the grammarians could be regarded as kno~ving 
the truth or as providing a trustworthy criterion for the correc- 
tion of the mss. 

The inscriptions and papyri often provide evidence mhich 
settles once and for all a disputed question of spelling. They 
often carry us back to a time i ~ h e n  speech-sounds which later 
became identical mere still distinct from one another. For 
instance, the inscriptions and papyri of any date earlier than 
about I 50 B.C. are almost wholly free from the hesitation betneen 
E L  and L. They have E L  without exception in certain words (e.g. 
& T O T E ~ C ~ L  "to pay ") and L without exception in certain others 
(e g., r ~ ~ f i ) .  Before I jo B.C. (approximately) the two spellings 
represented distinct sounds; after I jo B c. the sounds were iden- 
tical; and the spellings E L  and L TTere interchangeable. Again 
the Greek of the 3rd century B.C. possessed the long diphthongs 
aL V L  W L  (the spelling 9 9 QJ is not older than the 12th century 
A.D.). From the end of the 2nd century B c they are mritten 
a 9 w nithout the iota. The uniformity nith nhich this happens, 
and the appearance of the iota in the \srong place (spellings like 
& v w ~  for tivw are frequent) shows that the iota, which must 
have been pronounced in the 3rd century B c., had ceased to be 
pronounced in the 1st century B.c., and was sometimes added in 
writing by persons n ho thought (rightly or mrongly) that they 
knew the older spelling. At least one erroneous restoration of 
iota has been perpetuated. Where our mediaeval mss. (even the 
most accurate of them) and late inscriptions give us ba~OupEiv, 
the papyri of the 3rd century B C. have baebpeiv (without iota), 
which mkst be the original and only correct spelling. Unlike 
~ U ~ L O S ,  the word can never have been pronounced with an iota. 
hiany of the inscriptions and still more of the papyri are written 
by persons of little education, whose spelling tends to be pho- 
netic; their very errors throw light on the pronunciation. One 

instance must suffice: the word i a u ~ o i i  in inscriptions and papyri 
of the 1st century B c. is often written iarofi ,  whereas abroS is 
not written &roc. The reason is that  iauroD was pronounced 
a t  first iav-rofi (being derived by contraction from go aiiroir like 
the Ionic iwvrofi which has a different type of contraction) later 
iar0B. By the study of such spelling-variations the chief changes 
in the pronunciation of Greek can be dated n i th  considerable 
accuracy. Many of the changes which mark the passage from 
ancient to modern Greek took place in the three or four centuries 
preceding and the three or four centuries following the Christian 
era. The language of the period (2nd century A.D.) in nhich 
Herodian spoke and ~ i r o t e  was already so difierent from Attic 
that  his spelling-rules must be assumed to be based not on 
observation of contemporary pronunciation (it was in fact the 
divergence between this and the traditional spelling which made 
spelling-rules a necessity) but on antiquarian research, and in 
this field the modern investigator has the advantage over him. 

Na tu re  of the  Tradit ion of t h e  Accents.-Greek texts, 
whether on stone, papyrus, vellum or paper, are usually written 
without spaces between the words. and the continuous use of 
breathings and accents is found only in mediaeval mss. from the 
9th century onwards. Inscriptions (with rare exceptions) and non- 
literary papyri are entirely without bteathings and accents. The 
same is often true of literary papyri, but these are sometimes 
more or less sporadically marked ~vith breathings and accents, 
es?ecially if epic, dramatic or lyric texts. The accentuated 
literary papyri are in the main not older than the opening cen- 
turies of our era. On the other hand, the features of pronuncia- 
tion of which breathings and accents are the mritten signs are 
more ancient than the use of the signs. From numerous refer- 
ences in Greek authors, and especially from Apollonius Dyscolus 
and his son Herodian, who  rote in the 2nd century A D.,  we 
learn many details of the accentuation of Greek, which mas a 
variation of pitch; the syllable marked with the acute accent 
was high-pitched, the others, those which in the printed books 
are marked with the grave accent or with no mark a t  all, nere 
spoken on the  lo^ pitch, mhile circumflexed syllables, were 
spoken on a descending pitch, the first part of the syllable being 
higher than the second. Such is the most probable inference 
from the statements of grammarians and certain other evidence 
(e.g. the marks found in accented papyri, and the scanty remains 
of Greek music), though several points are still disputed. 

The general accuracy, and a t  the same time the great an- 
tiquity, of the traditional accentuation of Greek in modern printed 
editions may be proved by means of a comparison between it 
and the accentuation of 17edic Sanskrit; the t n o  exhibit a num- 
ber of striking coincidences vhich point to an unbroken oral 
tradition in both cases from the hypothetical parent "Indo- 
European." In  1876 Karl Verner demonstrated that  certain 
consonant changes in Germanic could be explained if the posi- 
tion of the accent thus observed in Greek and Sanskrit were 
admitted to have existed at one time in Germanic also. The 
antiquity of the distinction between the acute and the circumflex 
has been demonstrated by a comparison with the accentuation 
of modern Lithuanian, in mhich a corresponding distinction has 
been observed. 

The breathings and accentual marks found in our text of a 
classical author, such as Plato, cannot have been copied, even a t  
many removes, from his autograph: Plato cannot have nritten 
more than the bare series of letters forming the mords. I t  is, 
ho~vever, clear that he pronounced an h or a high pitch even 
m-hen he did not put it down in writing, and that  those who, in 
transmitting his text to us, inserted the breathings and accentual 
marks (in the main Byzantine scholars of the 9th century) were 
guided by contemporary living speech (the position of the accent 
is in general still the same in Modern Greek), and by antiquarian 
knowledge to a very large measure of success. 

Varieties of Ear ly  Greek.-The language of the inscriptions 
from the 7th to the 4th century B.C. presents varieties of t w ~  
kinds, varieties of alphabet and spelling, and varieties of dialect. 

( I )  Varieties of alphabet and spelling. The Greek alphabet 
i s  an adaptation of the Semitic alphabet, and differs according 
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t o  locality and  date. One of these differences throws much light 
on the  language, viz., the varying mode of representing E sounds 
a n d  o sounds. 

T h e  contraction of E + E  (P+Z) must obviously have resulted, 
t o  begin with, in  a long d ,  and similarly the contraction of o+o 
must  have given 6. Hence EL in  the 4th century Attic (and 
later Greek) form ~ T E U T ~ T E L  (from ~ T E U T ~ T E - E )  must have been 
pronounced from the beginning not as a diphthong, but as a 
long 8, and similarly the ov of p~a0oGp~v (from p~a860p~v)  must 
have been from the first ~ r o n o u n c e d  6, not as  a diphthong ov. 
I n  the  oldest inscriptions these sounds are in  fact written E and 
o (emcrrare, p ~ ~ ~ ~ p E ~ ) .  W-hen EL and ov are thus demonstrably 
monophthongs, they are called "spurious diphthongs." 

I n  the local Attic and many other alphabets there was no 
vowel-symbol q (H), and no w (0). I n  such alphabets E had 
t o  represent three sounds, viz., E (as in  +ipw), d (as in  irearare) 
a n d  the  other kind of B which was written q when that  letter 
was introduced (~VEOEKE, later a v e 0 q ~ ~ ) .  Similarly o had  to rep- 
resent o (in ~ E ~ O ~ E V ) ,  5 (in ~ L U B O ~ E V )  and the other 5 which 
was later written w (6opov later Gijpov). 

But EL and ov are not always spurious diphthongs. In E Z ~ L  
("I shall go") the EL is, in origin a t  least, a diphthong (Lith. 
einiti, "I go," Lat. eo from ei-o through e[y]-o, i-tur from ei-tur; 
Gr. xprv shows the i-element bereft of the e). I n  EiXljXovOa the 
v is the same as in +jXvOov, so that ov is here in  origin a genuine 
diphthong. I n  early inscriptions. EL and ov are in certain words 
fixed and not capable of alternating with E and o. Thus alre, 
~ o K E ~  (from Bo~i-EL), apeapeia, nriOopivois, ZTEL (Dat. of Zaos), 
C ~ e i  ("when"), ei, dlr iX~~a,  O ~ K ,  O D ~ ~ V O S ,  are constant spellings, 
of course without accents even in an inscription (Dittenberger, 
Sylloge3 64), which has only E and o in place of the later "spurious 
diphthongs" (EVUL, rpzs, 78 Bipo, 78 Aibs, 78 'OXvprio, oi~6vras, 
etc.). Thus the early inscriptions sometimes yield information 
attainable in no other way, e.g. they tell us that O ~ K ,  O~TOS, 

~ Z a e  and +ipe~s &PEL have genuine diphthongs. 
The spurious diphthongs sometimes owe their origin to what 

is known as "con~pensatory lengthening." Just as the long ii 
in  6 2 s  arises from a lengthening of the EL in * d v s  (from *navr-s 
cf. Genitive TUVT-6s) to compensate for the loss of the v, so the 
nominative *TLB~VT-S became *r~Bkvs and then r~Ois, which is 
written a&s on the older inscriptions, T L ~ € ~ S  in later Attic, and 
TLMS in some other dialects. 
- A t  t h e  end of the  5th century B.C. the  local Ionic alphabet, 
which possessed the  vowel signs 11 and w in addition to  E and o, 
began to supersede the other Greek alphabets. I t  was officially 
adopted a t  Athens in place of the Attic alphabet in 403 B.c., 
and  by  the end of the 4th century i t  was in general use through- 
ou t  Greece. 

T h e  8 and d mhich resulted from contraction and compensatory 
lengthening were not everywhere written in  the same way in the 
4 th  century B.C. I n  some dialects we find not ~EXeire, r~Oeis, 
GLGOIS, but TEX~~TE,  TL~GS, 6~60s. Within the Doric area both spell- 
ings are found (e.g. in some places q p ~ v ,  in others E T ~ E V ,  from es- 
men, infinitive of the verb " to  be"). The  difference is perhaps 
one not of pronunciation, but  only of spelling. 

The distinction between genuine and spurious diphthongs shows 
itself even after general adoption of the Ionic alphabet in the case 
of contractions with a preceding vowel; e.g. ~ P ~ E L S  b p h ~ ~ ,  mhich 
have the genuine EL, become bpiirs 6pC~ (6pps bp(c, in  mediaeval 
rnss.), bu t  ~ P ~ E L V ,  which has the spurious E L,  becomes bpiiv. 
Similarly in  o t ~ i 6 "  bp&s r~p?js  Z U E ~ L  (11. 9, 60j) ,  rip7js is the con- 
tracted form of TL~GELS, vhich has the spurious E L  ( ~ ~ p q - [ , ~ ] E L s  
from -FEVT-s cf. gen. -EVT-OS, Sanskrit -vant-). I n  11. 3, 13, where 
t h e  mss. have ~ovigaXos bpvur' ~EXXI~S, Buttmann's conjecture, 
t h a t  the last n o r d  is a contraction of &EXX$ELS "eddying," in- 
volves only a change of accent (to htXXijs) : i t  would be a mistake 
t o  write, as he proposed, &~XXyjs. 

T h e  study of the ancient Greek language is based on \+ritten 
documents and the textual critic seeks to restore and interpret 
the  actual letters of the autograph, in  cases where this au togrqh  
has not reached us. 

T h e  mediaeval mss. ofler texts written in  the  Ionic alphabet, 

and in a spelling which, a t  i ts most accurate, is that  of the 3rd 
century B c., bu t  more often shows signs of the passing of the 
centuries between that  date  and the 9th and 10th centuries A.D. 

The spelling of the 3rd century B.C. is clearly not appropriate to  
authors who wrote in  the 5th century B.C. (especially the begin- 
ning of it), or earlier; in  the case of Homer the composition of 
the poems was earlier than  the knowledge of writing in Greece. 

X a n y  of the great Athenians (Sophocles, Euripides, Aris- 
tophanes, Thucydides) a r o t e  in  the second half of the 5th century. 
They may well have used the Ionic alphabet, which inscriptions 
prove to have been used a t  Athens some decades before 403 B.C. 

Aeschylus, who wrote in  the first half of the 5th century, is 
more likely to  have used the Attic alphabet, employed in fragf 
ments of the earlier lyrics which are painted on Attic vases of 
the 6th and 5th centuries. The  old spellings may well have sur- 
vived longest i n  the case of the oldest books (Homer, Hesiod, 
Theognis, Alcman, etc.). 

The study of the Homenc poems from this point of view has 
led to tangible results. I n  the older alphabets of Greece, E and 
o, as already mentioned, can stand for E and 6 ("spurious" EL 

and ov), and a single consonant is written where the later prac- 
tice is to write it  double (hXoyXwaos = hXXoyXhuaovs). Both 
features are to be seen in T ~ L X L O U ~ S  (= T e ~ ~ i o b u a q s )  in a Mile- 
sian inscription of the 6th century B.C. In  the line ~ a ~ p o a i w v  
F1b@oviwv h a o h e i b e ~ a ~  bypbv iXarov (Od. 7. 107) ~ a ~ p o u i w v  is the 
archaic spelling of ~a~pouuokwv, a word which was so rare that 
the rhapsodes of the 6th century did not understand what they 
found in their written texts of Homer. In  this way the spelling 
escaped modernization. The word hvqpei$avro which is given by 
our mss. of 11. 20, 234 is a mistake for hvqpi#avro as we now 
know from the forms h[va]pi+aro in a Paean of Pindar and 
hvape+a~kvq in mss. of Hesiod (Theog. 990). In  11. 7, 434 Eyp~ro 
means "gathered, assembled," and is the archaic spelling of the 
aor. of byeipw (later written +j~pe.ro). I t  was mistaken for the 
aor. of beipcc, ( i b ~ f ~ o  "arose") and to this mistake i t  owes its 
preservation. I n  U. 5 ,  293: aixp4 6' El~Xb0q ("came out") r a p &  
veiarov hv0ap~ijva the poet clearly meant iEihvBe, the unaug- 
mented form corresponding to the augmented it$XvOc; because 
it resembled the aorist passive of k~Xirw and because the metre 
demanded a long vowel in  the last place, i t  became i(eXb0q. 

The two instances just given (Zype~o, i&Xbf?q) show us a Homer 
written in a n  alphabet which possessed no H, bu t  used E 
instead. 

Certain other indications point to a time when the poems 
existed only in oral transmission and had not yet been written 
down. Bentley showed that  many irregularities in the metre 
vanished when once i t  was admitted that  a t  the time of the 
composition of the poems the language possessed the sound w 
(wi t ten  F in dialect-inscriptions, but  nowhere written in  our 
mss. of Homer). 

The traces of this sound consist of lengthenings of a preceding 
vowel (e.g., ~C?h6s is really ~aXfbs-this form occurs in  a Boeo- 
tian inscription of the 7th century B.c.), and of cases of hiatus 
(e.g., 6 a a  hpvijv 11. 4, 43 j-the dialect inscriptions have ~ap l jv ,  
fapvbs). 

Bentley9s observations were true, bu t  more recently i t  has 
been recognized that  some lines in the poems may have been 
composed nhen  the w-sound was already lost from the language. 
I t  is probable that  the composing of the poems extended over 
a long period, within which the w ceased to be pronounced. 

I n  11. 24, 154 6s tit;ac, is defective both metrically and in point 
of sense; the paraUeI 8s a' @EL (line 183) shows that  the poet 
meant in I $4 8s ~ h '  &&r, where F ~ E  is the older form of the 
Attic 2 (Doric FE and  Pamphylian fhe are found in inscriptions). 
Such cases (there are several of them) bring out clearly the 
reality of the sound w in Homer. I n  a number of other respects 
the spelling which we find in our mss. of Homer can be shown 
to be unoriginal. The  first person plur. subj. of Za~qv is written 
ureiopev (11. I j ,  297),  instead of u ~ l j o ~ e v  as the analysis requires 
(the root is UTE, ~f. Lat .  stare, which gives Ponic urq-, and the 
sign of the subjunctive in unthematic verbs is a short -0- or 
- B - ) .  The later Ionic form a~iwpev  (which arose by a regular 
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change of -yo- to -tw- cf. flacr~Xijos: flaa~Xiws) occurs in 11. 11. 
348. The reciters found a~copcv in their written texts of 11. IS. 
297 ,  and lengthened the e to d (which they \%rote E L,  as we have 
seen), because, as the living form nas uriwytv, it did not occur 
to them that ureoyev was the old way of writing urfioy~v. The 
group -70- thus came to be written -€LO- in many other words 
as well. 

The word eivkrepes was believed by Herodian to be the plural 
of eivdlr~p. Inscriptions have proved homever that the nomina- 
tive sing. was ivdlrgp, and E ~ V ~ T E P E S  is the poet's arbitrary way 
of modifying the vord i v h ~ t ~ e s  in order to fit it into a hex- 
ameter. Here again, the lengthening of t is expressed by the 
spurious diphthong, the introduction of nhich into the text can 
hardly be much older than the 4th century B.C. Other examples 
of E L and ov resulting from metrical lengthening are eiv hyopyi, 
rIe~pif?oos, ~ O U X L X ~ ~ E L ~ O S  (for 80Av~66epfos) O ~ X ~ ~ E V O S ,  O ~ X ~ ~ B O L O ,  
and many others. The numerous forms of which ~ P ~ W V T E S ,  

bphauOa~ are specimens, in xvhich the older 60, Z t  seem to have 
become ow and ai,, have no parallel in dialect inscriptions. 
The poets (whether in writing or in oral composition) must 
have used the forms 6pkovrts, 6phtuBai. In the course of the 
transmission the later contracted forms bpGvrts, bpCuOa~ tended 
to be substituted, but the metre compelled the reciters to 
"pull out" the contracted forms into ~ ~ ~ W V T E S  and bphauOa~, 
by prefixing in each case to the long vowel (which resulted from 
the contraction) its short form (0, a). Forms, such as V ~ L E T ~ E L ,  

which did not survive (there was no V ~ L E T @  in later Greek), v7ere 
not exposed to this modernizing tendency, and were left un- 
touched. 

Distinct from differences of alphabet and spelling are dif- 
ferences between the spoken forms of the language in different 
places, i.e., differences of dialect. Our knowledge of the dialects 
is derived mainly from inscriptions of the 6th, 5th, 4th and 3rd 
centuries B.c.; from the time of the Athenian supremacy the 
Attic dialect begins to supersede the others, so that many docu- 
ments show a mixture of non-Attic and *4ttic elements. In later 
centuries there were revivals of the use of dialects in inscrip- 
tions, but their artificial character is proved by the presence in 
them of forms which earlier inscriptions show to have been long 
obsolete, e.g. ba$hFvSos (=4a#q66s) in a late Boeotian inscrip- 
tion, whereas earlier Boeotian inscriptions indicate that F be- 
tween vowels had long been lost. The literary documents mritten 
in dialect are often of larger compass than the inscriptions, and 
therefore in some ways more instructive, especially for the 
vocabulary; but the variations in the manuscript tradition (e.g., 
of Hippocrates and Herodotus) constitute a difficulty which only 
the inscriptions can help us to overcome. The inscriptions have 
in fact enabled us to pick our way with greater certainty among 
the variants, and to detect (for instance) the fact that the con- 
sistent absence of the so-called v ~ ~ ? ~ K U U T L K ~ V  from our mss. of 
Herodotus is not a feature of the Ionic dialect, but is the result 
of unintelligent editing by some unknown ancient critic; the 
Ionic inscriptions have this v in even greater profusion than the 
Attic (Ion. iaoit~v where Att. has iaoic~).  

The main dialect divisions are: (I )  Ionic, of which Attic is 
a sub-dialect; ( 2 )  Aeolic; (3) Arcadian and Cyprian; (4) Doric. 
In  the 6th and j th centuries B.C. the local distribution was as 
follows: Ionic was spoken in the central part of the coast of 
ksia Minor, in many of the Aegean islands, in Euboea and the 
Chalcidian peninsula, and (in its Attic form) in Attica. Aeolic 
is the collective name of the dialects spoken in the northern 
part of the Asiatic coast (,leolis) including Lesbos, and (with 
a Doric admixture) in Thessaly and Boeotia. Arcadian and 
Cyurian are named from the places in which they were spoken; 
the recognition of their close resemblance in spite of the great 
distance between them was one of the surprises which resulted 
from the discovery of Arcadian and Cyprian inscriptions and of 
the deciphering of the Cq-prian syllabary in the '70s and '80s 
of the 19th century. Lastly Doric in many varieties was spoken 
in the Peloponnese (except Arcadia) in north-west Greece (LO- 
cris, Phocis, Epirus) in the more southerly Aegean islands, espe- 
cially Thera, Crete, Cos, Rhodes, and on the neighbouring part 

of the Asiatic coast. 
Colonists took with them the dialect of the mother-city; we 

find Ionic spoken in several Milesian settlements on the Black 
sea coast, and Doric in Syracuse and other Doric foundations 
in Sicily and south Italy. 

Such, in outline, is the geographical distribution of the Greek 
dialects a t  the period when they become known to us. For an 
earlier period we have to rely mainly on the evidence of Greek 
historians (especially Herodotus and Thucydides) . From them 
we learn that there was in early times a migration from Epirus 
into the Aeolic land of Thessaly, which drove before i t  another 
migration from Thessaly into Boeotia. At the time of the Trojan 
War, according to Thucydides, the later Boeotians were not 
yet in Boeotia. From Herodotus, Strabo and Pausanias, we 
learn of the former presence of Ionians in Cynuria, and on the 
shores of the Saronic gulf. The resemblance between the land- 
enclosed Arcadian dialect and the distant Cyprian is less sur- 
prising when we find that Arcadian mas a t  one time spoken as 
far south as the promontory of Taenarum. This is proved by 
the name of the festival to Poseidon which was celebrated there, 
viz., rIoho~Ga~a. The dialect of Taenarum in historical times 
was Laconian (Doric), in which a between vowels had become h. 
Accordingly rIoho~6a~a is the Laconized form of IIOUOL~ULU, and 
an Arcadian inscription proves that IIoao~6av was the Arcadian 
name of the god. I t  may be inferred that Arcadian was once 
spoken throughout the Peloponnese and perhaps over a still 
wider area, before it was overwhelmed and shut in by  the 
Dorian migration. ' 

Greek a n d  t h e  Other  Indo-European Languages.-The 
dialects show considerable differences from one another in respect 
of sounds, inflexions, syntax and vocabulary, and the comparison 
of the dialects with one another often throws light on the past, 
enabling us to reconstruct an earlier condition of the Greek 
language. I n  this reconstruction use is made a t  the same time 
of a comparison with the other Indo-European languages. I n  
what follows an attempt will be made to indicate briefly some 
of the more important sound-changes to which Greek owes its 
differences from the other languages. 

Of the consonants which the parent speech had, Greek has lost 
inter-vocalic y and s; Sanskrit trdyas "three" and Greek (Cre- 
tan)  pies are both descended from Indo-Eur. trCyCs; Sanskrit 
tras-ati "trembles" and Greek rpi-w come from tres-. At the 
beginning of a word both y and s became h: 6s (rel. pron.) 
corresponds to Sanskrit yas (Indo-Eur. yos), and the article 6 to 
Sanskrit sa (Indo-Eur. so). Sometimes y became f (Sanskrit yug- 
dm, Gr. fuy6v). The earliest records of many dialects show a 
complete lossof the sound w (e.g., 6;s [ols] from Indo-Eur. owis, 
cf. Lat. ovis) but other dialects retain this sound (which is writ- 
ten ,r [digamma]), e.g., i j ~ ~ v s  (accus. plur.) is found in an 
Argive inscription of the 5th century B.C. 

The loss of these three sounds often left two vowels standing 
next one another in a word; this was a t  first tolerated, but later 
led to contraction into a single vowel. These contractions 
occurred in the main after the composition of the Homeric 
poems, and the method of contraction differs in different dialects. 
Hence forms like va~e rhe~  in Homer, and the contrast between 
(e.g.) Att. TL,LLG, T L ~ @  and Dor. T L ~ D ,  T L ~ ?  or  between Att. 
+LA& and Ion. +tXiw. 

I n  combination with liquids and nasals y,  s and w often 
caused a lengthening of the preceding vowel before disappearing; 
&-erva (pronounce irreva) arose from E-TEV-S-a, T E ~ V U  (pron. r&vw) 
from TEV-yw, Ion. .$tivos (pron. (gvos) from (ivfos ( ~ ~ ~ ( E V F O S  
occurs in an inscription). Here too, the dialects diverge; the 
details are too complex to be enumerated here. 

A y following a guttural, dental or labial stop combined with 
i t  into a single sound: &vXa~-yw became 4vX&ucw, y~0-yos (cf. 
Lat. medizts, Sanskrit madl~yas) became yLaaos and then piaos, 
y~y-ywv became yifwv (Ion.), xaX~a-yw became x a X i r ~ w .  

A nasal before u (which generally arose, as in yiaos, from a 
dental f y ,  sometimes from a dental +s) disappeared in most 
dialects (e.g., Att. a8ua  from 71rhvaa, rtOeiaa from TLO~VUCL) leav- 
ing behind it a lengthened vowel. Some dialects, however, 
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re ta ined  the -vo- combinat ion  (Arc .  ~ h v u a ) .  
W h e n  t h e  numerous  long vowels  which  arose f r o m  contraction 

a n d  f r o m  compensa tory  lengthening are l e f t  o u t  o f  account,  t h e  
remainder  o f  t h e  Greek  vowels  are f ound  t o  b e ,  in t h e  main,  
surv ivals  f r o m  t h e  parent speech: e.g., pdlrvp ( D o r .  e tc . ) ,  La t .  
m i t e r ;  GLjpov, Lat.  do-num;  ( ,r)is ,  Lat.  v i s ;  pcs, Lat .  mus;  
~ X j j - T O ,  L a t .  plz-nus; &yw,  La t .  ago; b ( f ) ~ s ,  L a t .  ovis;  dipw, 
L a t .  jero; some t imes  w h e n  m o s t  o f  t h e  languages agree i n  & 
( ~ a r + p ,  pater, etc.)  Sanskr i t  has  i (p i tar- ) ;  in s u c h  cases the 
parent- form i s  believed t o  h a v e  had a n  indis t inc t  vowel  l ike  
t h e  first o in potato. 

I ndo- Eur .  t ,  p ,  d ,  b h a v e  survived unchanged in Greek  (some 
ins tances  will b e  f ound  among t h e  words  a lready  quoted).  
Sanskr i t  h a s  t h e  sounds  dh ,  bh; these  go back  to  Indo-Eur.  dh ,  
bh, wh ich  h a v e  yielded Greek  8 ,+ (pronounced l i k e  t ,  p ,  i n  the 
Irish pronunciation o f  English),  e.g., Sanskrit bhar-, Lat.  fero, 
Greek  +kpw, Sanskr i t  dadhdmi,  L i t h .  dd-ti ( inf in.  " t o  lay" ),  
Greek  T ~ ~ T ~ , u L .  

T h e  Indo- Eur .  gut turals  are o f  t w o  k inds ,  technical ly  called 
palatals and labio-velars. 

T h e  palatals appear in Greek  as  K ,  y, X, in L a t i n  a s  c,  g .  h,  and 
a s  gut turals  in Cel t ic  and Germanic:  e.g., KGWV, L a t .  canis; tiyw, 
L a t .  ego; X L L ~ V ,  La t .  hiems.  I n  t h e  Eas t e rn  g roup  o f  Indo-Eur.  
languages  ( Indo- Iranian,  Armenian,  Slavonic and  Bal t ic )  t h e y  
appear  a s  sibilants, e.g., Sanskrit  hci ( s t e m  Sun) "dog," ajati " h e  
drives," hinzds " f r o s t ,  snow," L i th .  Sun- "dog," i i emd  and Slav. 
z ima  "winter." 

T h e  labio-velars were sounds  o f  t h e  qu 'or kw t y p e ,  T h e y  
surv i ve  more  or less clearly in L a t i n  quis,  ni-n-guit .  I n  some 
languages t h e y  d rop  t h e  u or w e l emen t ,  and become  k ,  g and gh 
( s o  i n  Sanskrit) .  Somet imes  t hey  appear as p ,  b ;  e.g., Oscan pis 
corresponding to Lat in  quis, Old Irish ben  "woman" correspond- 
ing t o  English queen. I n  t he  Greek dialects t h e y  tend t o  appear 
b e f o r e  a and  o vowels  as  labials ( n ,  P ,  4 )  e.g., TOLV+, A v e s t a n  kadna 
"pun i shmen t , "  L i t h .  ka ina  "price"  (all f r o m  Indo- Eur .  kwoind); 
-Pbpos, Lat.-vorus, Sankr.  -garb5 "swal lo~ving";  @bvos, Sanskrit 
ghands ( f r o m  Indo-Eur .  gwhonos). Be fo re  e and  i vowels 
t h e y  t e n d  t o  appear as dentals,  e.a., r ivw,  r e ' i aa~  ( f r o m  kwi-, 

der griechischen Sprache, 3rd ed. by  F. BIass and B. Gerth, 1890- , 
1904. For details o f  the spelling o f  Greek inscriptions and papyri 
the best works are K .  Meisterhans, Grammatik der attischen Inschriften 
(3rd ed. by  E.  Schwyzer, 1900) ; W .  Cronert, Memoria Graeca Her- 
culanensis, Leipzig (1903) (compares the Herculaneum papyri with 
the other papyri, inscriptions and mss.).; E. Mayser, Grammatik der 
grieclzischen Papyri aus der Ptolemaerzeit (esp. vol. I [Leipzig, 
19061 ; vol. 2 [19261 contains the syntax) ; H .  St. J .  Thackeray, 
Grammar o f  the Old Testament i n  Greek, I ,  Cambridge, 1909; J .  H. 
Moulton, Grammar of New Testament Greek, vol. I (3rd ed.) ,  Edin- 
burgh, 1908; vol. 2 ,  pts. i. and ii. revised b y  W .  F. Howard, 1919 ,  
1 9 2 0 ;  F. Blass, Grammatik des Neutestamentlichen Griechisch, 5th ed. 
by A. Debrunner, Gottingen, 1 9 2 1 .  The  language o f  Homer is treated 
in D. B. Monro, Homeric Grammar, 2nd ed. Oxford, 1 8 9 1 ;  J .  Wacker- 
nagel, Sprachliclze Untersuchungen zu Homer, Gottinpen, 1916; K. 
Meister, Die Homerische Kunstsprache, Leipzig, 1921 .  The  dialects are 
treated by  C .  D. Buck, Introduction to the Greek Dialects (grammar, 
texts, vocabulary, rev. ed. 1928) and by  F .  Bechtel, Die Griechischen 
Dialekte, 1921-24 (grammar only) .  A convenient collection o f  dialect- 
inscriptions is E.  Schwyzer, Dialectorurn graecarum exempla epi- 
graphic~ potiora, Leipzig, 1923 (wi th  index). The  relation o f  Greek 
to the other Indo-Eur. languages is studied in K.  Brugmann, Griech- 
ische Grammatik, 4th ed. revised b y  A. Thumb,  Munich, 1913,  and 
in Brugmann and Delbriick's large Grundriss der vergleichenden 
Grammatik der Zndogermanischen Sprachen, 2nd ed.. Strassburg 1897- 
1916; more briefly in A. Meillet, Introduction ci Pe'tude comparative 
des langues indo-europe'ennes, 1908 (and later eds.). Lexicons. The  
Thesaurus Linguae Graecae o f  H .  Stephanus (Henri Etienne), first 
pubIished in 1572, was greatly enlarged by  K.  B. Hase and the 
brothers W .  and L. Dindorf (Paris, 1831-65) and remains valuable, 
but does not cover the inscriptions and papyri. The  vocabulary o f  
the non-literary papyri is covered b y  F .  Preisigke, Worterbuch der 
griechischen Papyrusz~rku~zde;~, which was rapidly published at Berlin 
in 1924 and the following years. The  papyri and inscriptions are 
included in the new (9 th)  ed. o f  Liddell and Scott's Greek-English 
Lexicon, revised and enlarged b y  H .  Stuart Jones with the assistance 
o f  R. McKenzie and with the co-operation oi  many scholars, which is 
in course o f  publication. The  New Testament vocabulary is treated 
in J .  H .  Moulton and G.  Milligan's Vocabulary of the Greek Testa- 
ment illustrated from the papyri and other non-literary sources (Pt .  
VI .  carrying the work down to  ~ L ~ Y V U ~ L  appeared i n  1926). The  
best etymological dictionary is E. Boisacq, Dictionnaire e'tymologique 
de la langue grecque, Heidelberg-Paris, 1916. For the numerous 
special lexicons, see H. Schone, Repertorium griechischer Worterver- 
zei~hnisse und Speziallexika, Leipzig, 1907. (R .  McKJ  

MODERN 
awe>-, f o r m s  o f  i h e  same root as  i n  k o ~ v i i  1, n ~ ,  L a t .  quis,  orivw; Apart from numerous  dif ferences in dialect, there are t w o  broad Sanskr i t  Izafzti " h e  kills," Hi t t i t e  kuenz i  " h e  kills" (Indo-Eur .  t ypes  o f  language used in modern G ~ ~ ~ ~ ~ ,  viz,, the icpure,n or 
 hen-ti, f r o m  t h e  same root  as +6vos, E ~ e 4 v e ,  ~ i + a r a ~ ) .  I n  Aeolic KaOapebovua and the L'popular," or ~7pOTLK+,  t o  use t h e  m o s t  dig- 
t h e  labials appear e v e n  before e-vowels, e.g., ~ ~ X O L  "far," Att. 

nified of  t h e  t e rms  employed t o  distinguish t h e m .  T h e  former 
T G X E ;  ~ o e o t .  n i r rapes ,  Att. r k r ~ a p e s ,  Dor .  r i ropes  (cf .  Lat .  is a conscious and re turn  t o  Ancient Greek ,  and is taught 
q u a t u o ~ ) .  ~ c c a s i o n a l l ~  a labio-velar develops  i n t o  a Greek in schools, and used for purposes and generally b y  news- 
gu t tu ra l ,  o f t e n  oxving t o  t h e  neighbourhood o f  u, e.g., Pou-~bXos 

papers; the latter i s  the natural language o f  t h e  people, and em-  
w i t h  t h e  same  ending a s  a i ( y ) - ~ 6 X o s ,  cf. L a t .  colo, in-quiz-inus; bodies a good many foreign rvords which have crept into the 
K ~ K X O S ,  L i t h .  kiiklas " neck ,"  Eng .  wheel; yvvil, Boeo t .  Pavh, Eng. language in the course of later ~~~~k llistory. ~h~ ~ p o p u l a r v  
queen.   he pronoun T L S  appears in Thessal ian  a s  K L S ;  for ~ ~ T E P O S ,  is primarily a spoken language, that o f  the Greek songs and bal- 
T&S Herodo tus  has  ~ b r e p o s ,  K&S. 

lads, and as such has  no t  a fixed or thography ,  but it possesses t h e  
The Greek r a r ~ h a L  (dat.  ~ 1 . 0 ~  n a r f i ~ )   correspond^ v e r y  closely force of  a living language, and is largely employed b y  modern 

( e v e n  in respect  o f  t h e  accent )  t o  t h e  Sanskr i t  Loca t i ve  f i i t t~u .  writers of  poetry and fiction. Tendencies towards 
I n  t h i s ,  as  in m a n y  Sanskr i t  words,  r funct ions  as  a vowel .  T h i s  may be observed between the and (tpopularn schools. 
L L ~ ~ n a n t "  r as  it i s  called, is descended f r o m  t h e  s a m e  sound in  t h e  Phonetics.-One broad distinction between ~~~i~~~ ~~~~k and 
parent-speech. I n  t h e  o ther  langages t h e  result  i s  r preceded or 

t he  modern  language i s  t h a t  t h e  ancient  accent was  a "pitch"  fo l l o~ved  b y  a short  vowe l :  Greek pi; or Zp, L a t .  or, L i t h .  ir, Ger. or LLmusicaln accent, the modern is a ltstrcss,, accent, so that i f  
u r ,  e tc .  T h e  variation in t h e  qual i ty  o f  t h e  vowel  i s  a sign t ha t  a line of  ancient Greek poetry, say of  Homer, is read aloud lvith 
it has been in each language' The same the  modern stress value assigned t o  t h e  accented syllables, t h e  phenomenon  i s  observed i n  t h e  case o f  I ,  m and n. So-nant m, for 

r h y t h m  is  des troyed,  and t h e  modern  Greek  can  on l y  regain i t s  
e xample ,  i s  observed in t h e  word for 100, Indo-Eur .  W o r n ,  La t .  ef fect  by  arbitrarily shifting the stress accent in such a way that 
celtturn, Lith. f i n t a s ,  Ger.  hund; Greek  & ~ a r b v  and  Sanskrit 

t he  values o f  t h e  ancient quanti t ies are approximate ly  reproduced. Satdm indicate  t h a t  sonant  m became a in these  languages. T h e  
T h i s  change in t h e  e f f e c t ,  t hough  n o t  in t h e  position, o f  t h e  s a m e  k f r o m  m or ( t o  use  t h e  technical n o t a t i o n  o f  these 

sounds )  i s  f o u n d  i n  ~ 6 6 - a  f r o m  nos-?n ( x h i c h  has  t h e  same  ending accent in Modern Greek has  resulted in a levelling o u t  o f  vowel  
values, al though t h e  ancient  vowel  f o rms  are retained in writ ing,  as  t h e  o- s tem Zpyo-v [ f r o m  -0-rn], L a t .  i l lu-m) ,  and  in yeyph@a.ra~ 

( f r o m  yeypd l+~zra~)  wh ich  has  t h e  same ending a s  X i X v - V T ~ L .  a i s  pronounced, continental  fashion,  as  ah  ( f a ther ) ;  e as eh 

T h e  Aeolic dialect has  po and no t  pa in place of t h e  sonant, ( l e d ) ;  r ,  L ,  v have  all t h e  same value -ee (see) ;  o and w oh 

e.g. arpbros and n o t  arparbs  f r o m  stytos. (cope). O f  t h e  d iphthongs ,  aL i s  pronounced as  E ;  E L ,  O L ,  V L  as  7 ,  
etc.; ou as oo (brood); au as ahv, except be fore  t h e  hard consonants 

BIBLIOGRAPHY.-Texts. A list o f  editions o f  Greek authors, inscrip- ( K  ,, ., X, +, 6 ,  g), when it is pronounced ahf. Similarly Ev is tion? and papyri be found in P t  I (Oxford,  1925) of the 9th;; p ~ n o u n c e d  as and respectively, nu as eev and eej. The con- o f  Liddell and Scott's Greek-English Lexicon (see below).  
Facsimiles see PALAEOGRAPHY. Grammars. The  fullest reference work sonants approximate t o  t h e  sounds o f  t h e  corresponding English 
(it is not always up t o  date) is R. Kuhner's Ausfiihrliche Grammatik consonants,  w i t h  theseexceptions: /3ispronounced as  v;y a s  hard 
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gh, except  be fore  e, 7 ,  L, v,  aL, ev, 01, V L ,  when  it has t h e  value o f  y; 
w h e n  doubled or be fore  K ,  i t  has  t h e  value o f  ng; 6 i s  sounded as 
th ( the) ,  + a s f ;  x as ch in Scotch loch, b u t  before t he  vowels and 
d iphthongs  ment ioned under  y it i s  s o f t ,  as i n  German ich; i l /  has  
t h e  value o f  ps. T o  express t h e  equivalents o f  English b, d and 
hard g, Modern  Greek  uses p n ,  vr  and y~ respectively. I n  t h e  - middle  o f  words,  n a f t e r  p has  a b sound,  e.g., ~p~opos=Cmboros ;  
r a f t e r  v a d  sound,  e.g., ivrpon4=endrop6e.  T h e  final v o f  the ar- 
ticle and the  initial n or 7 o f  t h e  following word also undergo a 
change o f  sound. T h u s  rbv n a r i p a  toin batdra, rjlv r ixvqv  teem 
dhch~zeen. T h e  above  are t h e  m a i n  rules for pronunciation, though 
some re f inements  o f  minor  importance  for t h e  English student 
are omi t t ed .  T h e  accented syllable i s  strongly stressed, so much  
so t h a t  t h e  beginner seems on l y  t o  catch  t he  accented syllable. 
T h e  dist inction be tween  acute ,  grave and circumflex is immaterial 
for speaking,  b u t  is generally retained i n  writing a f ter  t he  manner 
o f  Ancient Greek.  T h e r e  i s  n o  aspirate i n  pronunciation, though 
t h e  signs for rough and smoo th  breathing are retained i n  writing. 

Grammar.- The "popular" language diverges f rom Ancient 
Greek far more than the  "purist," both  as regards forms and the  
shif t ing o f  accent. Full in format ion  can be obtained f rom some o f  
the  works mentioned i n  the  Bibliography. 

Declension.- Modern Greek has  lost t he  dual. Except  i n  t h e  
v e r y  "purist" style and i n  a f e w  stereotyped phrases, it has also 
lost t h e  dat ive  case; in place o f  th is ,  cis or npbs w i th  the ac- 
cusat ive ,  t h e  accusative alone, or t h e  genitive is substi tuted.  
For t h e  genit ive,  hnb  w i t h  t h e  accusative is o f t e n  used,  or t h e  
simple accusative. A s  regards substantives i n  general, though 
t h e  "purist" language practically follou,s t he  classical, the  fol- 
lowing features o f  t h e  "popular" should be  noted:  words o f  t h e  
first declension ending in - a ,  -7,  -as or -qs, have  plural i n  -es. 
I n  t h e  second declension there  i s  a tendency  t o  favour neuters,  
e.g., r b  x ~ p i  for ?j xcip. I n  t h e  th ird ,  Popular Greek adopts 
accusative singular o i  feminine  nouns  as nominative,  e.g. pqripa, 
r p i x a ,  etc. ,  and t h e  accusative plural o f  masculine nouns,  e.g., 
aar ipas ,  yipovras,  etc.  O f t e n  masculine f o rms  i n  this  declension 
are sh i f ted  t o  t h e  second, e.g., yipwv t o  yipos, ybvu t o  ybvarov, 
e tc .  K o t e  also t h a t  t h e  plural o f  nouns  o f  t he  third declension 
are o f t e n  augmented  b y  a syllable, e.g. nan&s ,  priest, plural 
naah6cs;  nanour{iis, shoemaker; plural, nanour{fi6cs. 

Adjectives.-"Popular" usage retains -7 i n  t h e  feminine a f ter  
p and i n  words compounded w i t h  a- negative,  e.g., &uxpq,  &pop+q, 
and prefers uncontracted adjectives,  e.g., xpuubs for xpuuoGs. I n  
forming comparatives nXiov i s  m u c h  used w i th  t he  positive form.  
T o  express " than" a f t e r  comparatives t he  following are used:  
genitive case, i j  or n a p h  w i t h  nominat ive ,  or h r b  w i th  accusative. 
T o  express superlatives, t h e  definite article i s  used wi th  t h e  
comparative f o r m ,  c.g., 6 ~aXBrepos. 

Proizouns.-In case o f  i y h  and U B  note  accusative singular 
i p i v a ,  i u i v a  and genit ive plural pks ,  a&; i n  afirbs genitive 
singular 706, r<s and genit ive plural rG(v ) ,  robs. T h e  curi- 
ous  indeclinable expression 70: Xbyou pov, uou, ~ o v ,  77s for  
myself ,  etc.  i s  wor th  remarking;  in possessive pronouns L ~ L K ~ s ,  e.g. 
6 i6~tibs pou uibs m y  own son; i n  relative pronouns, 6 bnoios and  
bnoi, (indeclinable) =who;  i n  indefinite pronouns, K ~ ~ T L ,  some- 
thing; rin0i-e anything,  nothing; ~ a v c i s  anyone, no one; tiaBcis, any ,  
every, and expressions l ike tidl66 tivBpwnos, evei*y?nan; K ~ T O L O S ,  a 
cevtaiiz; tihpnouos, several. O f  interrogatives, note r i  invariable, 
e.g., r i  &pa € b e ;  what's the time? r i  Xoyfs ;  of what sort? 

Numerals.- The general usage follows t h e  classical, b u t  "pop- 
ular" Greek has  m a n y  divergent f o rms ,  such as @% ( 6 ) ,  r p ~ h v r a  
(30) ,  uaphvra  (401, ncvijvra ( s o ) ,  2Efvra (60) ,  etc.  T h e  following 
miscellaneous expressions m a y  b e  noted:  2tia~oppBp~ov (?nillion), 
6 w J c ~ h s  (dozen),  Giro qbopais ( twice),  rp ia  r i r a p r a  (21, 6bo hnb r d  
a i v re  (#), 6150 u r b  nivi-e (g), Ele 70:s Stiarbv ( 6 ' 9 ,  ~ L U $  &pa 
(half-hour),  cis r d s  a ivrc  (5 o'clock), rpeis ~ a i  r i rapro  (3.15)~ 

nap& ~ ' L ) K O U L  ( 5 . 4 0 ) ~  E ) L ) K O U L  @c/3pouapiou cis?& x ~ X L ~  i v v a ~ b u l a  
E ~ K O U L O K T ~  (20th Feb., 1 ~ 2 8 ) .  

Conjugation.- The Modern Greek ve rb  has no  dual,  optative or 
infinit ive.  T h e  opta t ive  i s  expressed b y  cTBc vh  e.g., e%e vd $70 
would that i t  had been, t h e  infinit ive b y  v01 followed b y  the  sub- 
junctive,  e.g., 0iXw v h  yphc#m, I want to write. There  is a tendency 

t o  subs t i tu te  t h e  -w ending tor  p ~ ,  e.g., ~ E L K V B W ,  a n d  t o  a b a n d o n  
contracted  verbs ,  e.g., xpuubvw takes  t h e  place o f  xpuubw. T h e  
auxil iary verbs  Exw and BiXw h a v e  largely t a k e n  t h e  place o f  t h e  
old tense  f o r m s ;  OiXw is generally used in i t s  abbrevia ted  f o r m  BdL 
t h u s  Oh E T ~ ~ L ,  I shall he; Exo X&&L, I have recei@ed; O& cZXov X h p t ~ ,  
I should have received. I n  these examples  X h p c ~  i s  a n  invar iable  
f o r m ,  corresponding (according t o  some)  t o  a n  in f in i t ive  w i t h o u t  
v ,  according t o  o thers ,  t o  t h e  3rd singular aorist  sub junc t i ve  
and  as  such somet imes  wri t ten  Xhpg. T h e  corresponding passive 
f o r m  is  Xq+Bf-Exw X v + B f ,  I haue beenreceiaed. For t h e  i rhperat ive ,  
&s w i t h  t h e  subjunct ive  is largely u sed ,  e.g., iis yph+?7, let h i m  
write. I t  should be  observed t h a t  for  t h e  f o r m s  dcscribed a s  
sub junc t i ve ,  t h e  corresponding indicat ive  f o r m s ,  Y P & + E L ,  e tc . ,  are  
f ree ly  used .  T h e  invariable present participle f o r m  end ing  i n  
-ouras should b e  no t ed ,  e.g., Bvras, bring, yp&+ovras, w,,iti?lg. A s  
t o  t h e  principles o f  t h e  Modern  Greek  v e r b  w i t h  regard t o  t i m e ,  
t h e  m o s t  impor tan t  dist inction i s  be tween  t h e  con t inuous  (pres-  
e n t )  and t h e  m o m e n t a r y  (aor i s t ) ,  e.g., Od yph+w I shall be zoviti~zg, 
and  8d yph$w, I shall write. I n  condit ionals,  classical r e f i nemen t s  
h a v e  been  largely obli terated: i d l y  or &v i s  c o m m o n l y  used  n i t h  
t h e  indicat ive ,  e.g., i a v  e f x e  y p h $ c ~ ,  ij0cXov ~ ~ B E L ,  If he had wri t ten ,  
I shozild have learned; t h u s  BiXw has  ousted ancient  hv in t h e  
apodosis. 

Vocabu lary .- The  "purists" go t o  Ancient Greek  f o r  the ir  
vocabulary ,  and are anxious t o  ous t  all foreign words .  T o  m e e t  
m o d e r n  condit ions,  t h e y  in troduce  m a n y  neologisms,  coined o n  
analogy  w i t h  t h e  ancient language; e.g., habpparos rqXcypa+ia,  
wireless telegraphy; fia6~orqXc?ptL+qpa, wireless tclegranz; GatiruXo- 
ypa+ia,  typewriting; uuvhXXaypa,  bill of exchange; BnhXXyXos, 
employee; tiap/3ouvbrou/3Xa, bviquettcs; ~ a ~ u 6 p o p c ~ o v ,  post-o-gice; 
&pa<ouro~x ia ,  railway trail%; hrpbnXo~ov,  steamer; LaoppBx~ov ,  
submarine; ~ W P V K ~ ~ V ,  wavship; E ~ E X T L S ,  cadet; ~ ~ v r a y p a r h ~ ~ ~ s ,  
colonel; heporXhvov, aeroplane; noXu/3bXov, nzachi?ze-gun; m p i -  
U T ~ O + O V ,  revolver, e tc .  

T h e  foreign words  still surv iv ing  i n  "popular" language m i r ror  
t h e  vicissi tudes o f  post-classical Greece; t h e y  are natural ly  f a r  
more  c o m m o n  in t h e  literature o f  mediaeval Greece t h a n  t h e y  
are to-day .  T h e  principal languages f r o m  wh ich  such  words  are 
d r a w n  are L a t i n ,  I ta l ian  and Romance  languages  ( r emin i scen t  
o f  t h e  se t t lements  o f  t h e  crusading La t in s  in Greece ) ,  S l a v ,  
Walachian,  Albanian, and above all Turk i sh  ( i n  wh ich  may be 
included some earlier Arabic survivals) .  E x a m p l e s  : 

La t in . -h t i~~~p /%.  lean; t ippara ,  arms; Pitptia, boat; P i p y a ,  
rod; /3oGXXa, seal; ~ h p r o s ,  jield; tioupucirw, be pirate; naXhrrov ,  
flalace; aXoupi{w, adorn; U T ~ T L ,  house; u r p h r a ,  street; r a p i p v a ,  
tavern. 

I t a l i a n  a n d  Romance.--hpyhGa, jleet; /3eX0&30, velvet; y h r a ,  
cat; ~ h k r a a ,  stocking; ~ a a i x k o ,  hat; ~ a a e r h v ~ o s ,  captain; ~ o v p -  
whpos, best-man; X E / ~ ~ V T E S ,  E. 1Vind; Xiura ,  list; poGruos, cabin- 
boy; v r h p a ,  lady; x i vva ,  pen; novivres, 6T7. Ti'ind; nbprov,  hav- 
bour; b ~ p h p w ,  rhyme; uaXbvr, salooiz; T L ~ ~ V L ,  tiller; +oproGva, storm. 
I t  i s  somet imes  dif f icult  t o  dist inguish b e t w e e n  borrowings  f r o m  
L a t i n  and Italian and Romance  languages. 

Slav.--BhXros, marsh; yoGva,fur; K O I I V ~ X L ,  rabbit; JoDxa, clothes. 
Wa1achian.-@XdLxos, rustic; ~a-ralB~Xos,  gyfisy. 
Albanian.-t ioniXa, girl; XouXoir6~, jIosuer. 
T u r k i s h  a n d  serge; Y ~ L ~ ~ P O S ,  ass; Spayov- 

phvos, intespretes; {ayhpc ,  hunting-dog; (Ar . )  ; t i a s f s ,  judge; ~ a < i t v ~ ,  
cauldron; K ~ L K L ,  bout; tiaXa+ariCw, caulk (Xr . ) ;  tii+~, good I Z U ~ O U T ;  
K L ~ U K L ,  kiosk; Xou+is, pay; pa~poG, monkey; pouua+ipvs, gtirst; 
paapoirr~ ,  gunpowder; vrouXdla~, cz~pboard; b v ~ k s ,  r o o ~ n ;  a a { h p ~ ,  
bazaav; ra robruc ,  shoe; ~ a p a G c s ,  moncy; Jatii, spirits; p a x h r ~ ,  
ease; u a p h y ~ ,  palace; uapu+vs, iiro~zcy-c/~a?zgcr ( h r . )  ; u c + i p ~ ,  war; 
7{hP5, glass; ~ { a p i ,  vzosqzle; repniX1)s,  lazy; T O U ~ X E K ~ ,  tobacco; 
+XLT{&VL, cup; x a p ~ a p ~ ,  nezejs; X ~ V L ,  i n n ;  x a p h r u ~ ,  tribute; 
x a p r { ~ X i t i ~ ,  pocket-~no~zey; x a r i p ~ ,  f a v o u ~ .  

SELECT B ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - D i c t i o n a r i e s :  A. N. Jannaris, A concise 
dictionary of the English and Af odern Greek Languages (189 j) ; 
A. Kyriakides, Modern Greek-English dictionary (2nd ed., 1 9 0 9 )  ; 
A. T .  Hepites, Dictio~znaire grec-jran~ais (1908-10)  ; fran$ais-grec 
( 1 9 1 1 - 1 2 )  ; E .  Brighenti, Dizionario Greco Moderno-Italiano and 
Italiano-Greco hi'oderno ( 1 9 1 2 ) .  Mention should also be made o f  the 
Ae$rrtoypa+ntdv 'Aoxeiov rijs &ILrlls rtai NQas 'EAXrpr~ijr, now in course o f  
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publication at Athens in connection with the forthcoming Great 
Dictionary of the Greek Language. 

Proverbs, etc.: N. G. Politis, I l a p o r ~ l a i  (4 vols., 1899-1902); 
A. Kyriakides, English-Greek dictionary of  Idioms, Proverbs and 
Phrases (1917). 

Grammars: G. N. Hatzidakis, Einleitung i n  die neugriechische 
Grammatik (1892) ; A. K. Jannaris, Historical Greek Grammar (1897) ; 
J .  Mitsotakis, Praktisclze Grammatik der neugriechisclzen Schrift- 
und Umga~zgssprache (1911) ; Mary Gardner, Modern Greek Gram- 
mar (1910) ; E. Vincent and T. G. Dickson, Handbook of  Mod- 
ern Greek (3rd ed., 1887) ; A. Thumb, Handbook of the Modern 
Greek Vernacular (1912) ; H.  Pernot, Grammaire de grec moderne, 
(3rd ed., 1917) ; A. Thumb and J. Kalitsunakis, Grammatik der neu- 
griechischen Volkssprache (1928). 

Loan-words: M .  A. Triandaphyllidis, Die Lehnwiirter der mittel- 
griechischen Vulgarliteratur (~gog),  with the works there cited. 

Greek in Asia Minor: R. M .  Dawkins, Modern Greek i n  Asia Minor 
(1916). 

Reading-books: J .  Mitsotakis, Chrestomathie der neugriechischen 
Schrift- und Umgangssprache (1895) ; H .  Pernot and E. Legrand, 
Chrestomathie grecque moderne (1899) ; E. Brighenti, Crestomazia 
neoellenica (1908). 

Conversation manuals: M .  Constantinides, Neo-Hellenica (1892) ; 
M .  and H. Pernot, Manuel de conversation frawais-grec moderne 
(1899) ; Nicolaos Anastassiou, Greek self-taught (Marlborough's Self- 
taught series, 1904). (F. H. M.) 

GREEK LAW. The basis for the development of Greek law 
was laid by the rise in Greece of city-states (pole is ) .  Primitively 
all Greeks were tribal; or, to use their own term, ethnic. But 
between 1200 and 800 B.C. among those of them who had en- 
tered the area of the Aegean civilization tribes were replaced by 
city-states. Of Greek tribal law little need be said. I t s  source 
was twofold. For the most part i t  issued from kindred-groups- 
families and brotherhoods (phratries)-by which also in this 
event it  was enforced. But it likewise sprang from the tribal 
government-kings, elders and assemblies; and tribal, and even 
intertribal, pressure operated to produce or maintain a general 
sameness in the rules and regulations of the lesser groups. Tribal 
law, and the law of the early city-states as well, consisted of cus- 
tomary rules preserved by popular memory. So long as they were 
thus intangible they could be changed only unconsciously by the 
slow processes of social growth. Thus, they seemed unchange- 
able. Nor did the gods withhold thelr hands after they had laid 
down the fundamental ordinances. From Zeus there came to 
every king, so Homer tells us, the dooms ( t hemi s t e s )  according 
t o  which he settled disputes (11. ix. 99). 

Tribal justice had as its mainspring self-help. Its course may 
be illustrated in cases of homicide. Fear of vengeance at the 
hands of the kindred of the slain man drove his slayer, whether 
guilty or innocent, to seek exile, sanctuary or the protection of 
his blood-brothers. But to avoid the feuds, to  whlch acts of v ~ o -  
lence and reprisals gave rise, recourse was had t o  commutation, 
and if this proved inefficacious, to arbitration. The  oldest Greek 
trial of which we have record was one arising out of a dispute be- 
tween a slayer and avenger as to  the receipt or non-receipt of 
blood-money. The hearing was held publicly, in the place of as- 
sembly, and was attended by partisans of both contestants, who 
were restrained by public officers (heralds). The  "daysman" 
( Z U T W ~ )  was supported by the elders. They sat on "pollshed 
stones in the sacred circle," and in their midst lay two pieces of 
gold t o  be awarded either to the disputant who made good h ~ s  
contention or to the elder who declared most righteously the rule 
of law ( C % K V )  governing the case (11. xviii. 497-508). 

T h e  scope of self-help was wider than the scope of kinsmen- 
help. The adulterer, no less than the homicide, could be dealt 
with directly by the party aggrieved; but since unmitigated self- 
help was socially suicidal, even if he were caught zn jlagrante 
delicto he might be ransomed if a bondsman went surety for him 
(Od. viii. 344-599). Where death or violence were not its normal 
accompaniments the practice of affirming rights solely by self- 
help lasted longer. Until a late date a creditor might seize the 
person of his debtor for nonfulfillment of contract. Long after 
the rights of talio and "distress" had been subordinated to state 
law they continued to he legitimate remedies of international law. 

The Iliad and Odyssey of Homer are the sole contemporary 
source for early Greek law. They reflect its condition in the pe- 
riod of transition from the tribe to the city-state. Between Homer 

and the 7th century revolutionary changes in constitutional law 
occurred. They affected comparatively little the rules applicable 
within the family sphere; but the autonomy of the kinsmen- 
groups in pursuing private vengeance was radically affected by 
the coming to prevalence of an attitude toward homicide that 
lifted murder out of the category of ordinary acts of violence; 
the slayer was thought to  pollute the entire community. So the 
state could no longer remain neutral. 

The defects of unwritten laws were not so much their vague- 
ness as their failure to cover new situations. They might coerce 
facts and outlaw novelties, like those of the ancient Spartans 
and the modern Albanians. But where new situations developed 
in spite of them, a frontier region of uncertainty arose in which 
the magistrates were unguided and unrestrained. Such was the 
characteristic aspect of justice in the "iron age" in which Hesiod 
wrote (700 B.c.). An obvious remedy was to separate the de- 
termining of law from the passing on facts and to leave one 
function only to magistrates. The function Rome left them was 
the one Athens took from them. In  c. 683 B.C. it created a body 
of six "determiners of customs" (thesmotlzetai: cf. the Persian 
databara), to whom, it may be assumed, the chief magistrates 
(archon, q.v. polemarch, king) were bound to refer for an au- 
thorltative definition of the "law" that bore on disputes brought 
before them. 

In the 7th century the Greek city-states began putting their 
laws into writing. The method used was to entrust the task of 
determining all the laws and issuing them in the form of a code 
to a slngle individual described as a "law-determiner" (nomo-  
thetes) .  The early codes have all perished except for a few iso- 
lated passages; so that our direct knowledge of them is slight. 
But we may say that laws were, on the one hand, instructions 
issued for the guidance of boards and officials in the performance 
of their public duties, and, on the other hand, rules of general 
application containing prohibitions with their attendant penal- 
ties, and specificatlons as to what should be done in certain con- 
templated acts or s~tuations. Since the rules were linked up for 
enforcement with definite organs of government, the entire code 
was arranged under the heads of the competent public authorities. 

Greek law-codes were accordingly a blend of public law, in- 
cluding the forms to be observed by priests in public worship, 
and private law. A pre-condition for their publication was the 
spread of literacy. Since they were demanded because of the in- 
adequacy of traditions, they naturally appeared first in the col- 
onles and In progressive states. The earliest nonzothetes is said 
to have been Zaleucus of Locri in hlagna Graecia. Charondas 
of Catana was perhaps a younger contemporary. Other famous 
law-glvers were Dracon of Athens (c .  6 2 1  B.c.), Pittacus of Mity- 
lene and Phllolaus of Corinth. The historical reality of Lycurgus 
of Sparta, Theseus of Attlca, and even Minos of Cnossus has 
been sustained by some recent writers, and the divinity of 
Zaleucus, Charondas, and even Draco has been affirmed by others; 
unwlsely In both instances. 

Slnce each clty-state had its own law it is apparent that strictly 
there was no such thlng as Greek law, but only hundreds of local 
codes. And indeed in the sense in which England developed a 
common law and France "received" another, there was no possi- 
bility for a common law to arise in Greece, unless it be in the 
area of the short-lived AthenIan empire (477-405 B.c.). The 
common law whlch Greece possessed was simply the law that 
was common to all its numerous codes. This need not have been 
incons~derable. The law glven by Zaleucus to Locri was adopted 
by Sybaris; that glven by Charondas to Catana was shared by 
the other Chalcidian cities in Slcily and Italy, and what is even 
more remarkable, it was not only drawn on by Thurii, but also 
used in Mazaca In Cappadocia. None the less cases of migratory 
codes were exceptional. The unity of Greek law, such as it was, 
depended rather upon the possession by all Greeks of a common 
stock of legal prlnclples. This was partly an inheritance from a 
dlstant past. The rules governing marriage, right of succession 
(anchfsteza),  the disposition of heiresses, adoption-family life 
ir, general-were everywhere slmilar because they were derived 
from ancient Hellenic ideas. But it was also the outcome of 
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reciprocal borrowing. Commerce in Greece was at  all times inter- 
national in part and largely in the hands of metics. The ideas of 
commercial right and wrong were established in the international 
ports and on the high seas by a kind of mental and moral barter. 
They were brought to greater precision by the negotiation of 
commercial treaties (ufipPoXa); and finally they became so con- 
solidated that Demosthenes jxxxv. 4 j )  could affirm that the laws 
governing commercial cases "were everywhere identical." 

Between the 7th and 4th centuries codes tended to converge. 
The movemfnt of law had to conform to the general movement 
in Greece, which was towards greater and greater uniformity. 
But there was an inevitable relation between laws and the char- 
acter of states; and since for a long time noble or class-states, 
which had existed generally at the time laws were first codified, 
persisted in certain parts of Greece, the convergence was at first 
on two types oi law rather than on one-an aristocratic type 
and a democratic type. The former is well illustrated in the laws 
of Gortyn in Crete. 

As these have reached us, they consist of earlier and later 
portions, the latter a supplement made at  c. 450 B.C. In this 
collection, especially in its earlier portions, the rules of a class- 
state predominated. A magistrate, unassisted by jurors, judged 
cases, and there u-as a special judge for the privileged class. The 
right to make a will was not recognized Women inherited as well 
as men. The penalties for offences varied with personal status. 
For private seizure of an alleged wrong-doer in advance of trial 
a fine of 10 staters was imposed if he was a freeman, one of j 
if he was a slave. Rape of a free man or woman was penalized 
by roo staters, rape of an apetairos by 10, and of a serf by 5 ;  
but if the violator was a slave the penalty was doubled. The 
number of witnesses required to prove an allegation varied simi- 
larly; five, for example, to convict a free man. three to convict 
an apetairos, one to convict a serf. In  the event of conflict the 
law defined which witnesses "were nearer," that is, should prevail. 

The other type of code emphasized by contrast what the Greeks 
called isono~nia. This meant. in terms of public law, the admis- 
sion of all free-born native adult males to equal share in the 
assemblies in which sovereign action was taken, and, in terms of 
private law, the cancelling of all class distinctions. Athens is 
the classic example of this type; and the influence, power and 
policy of Athens helped greatly to spread throughout Greece the 
principles of law for which it ltself stood. Historically there was 
a connection between political and legal equality, and in Athens 
both were realized finally on a basis of self-government in 507 
B.c., after the expulsion of the Peisistratids. But they were not 
inseparable. In  Boeotia, for example, a way was found to reserve 
participation on equal terms in the sovereign assemblies to citi- 

'zens of the middle and upper classes without giving them any 
rights under private law which all free-born native adults did not 
also have. Those owning a certain amount of property simply 
became "councillors"; and councillors alone were organized for 
the transaction of public business. For a brief time after the 
fall of the Four Hundred in 411 B.C. Athens itself adopted this 
form of isonomia. There the experiment failed politically and 
was not repeated. 

G r o w t h  of L a w  in Athens.-In the centre of Greek law, 
as we know it, stands the law of Athens. I t  was first codified by 
Dracon. The thought then, uppermost in the minds of the Athe- 
nians was to fix once for all existing customs. Stability, presumed 
for the law while it was unwritten, was naturally presumed for 
the written law also. But, owing, as it seemed, to the rapacity of 
the rich and the extravagant hopes of the poor, the situation be- 
came so acute within a generation that Solon, archon for the 
year 594 KC., on being given the full power of the state to recon- 
cile the warring factions, took the extreme step of issuing a new 
code of laws. The only part of Dracon's code which he retained 
unchanged was the law of homicide. The constitutional pro- 
visions, including those regulating judicial procedure, were pro- 
foundly altered, notably by a rule, pregnant with history, author- 
izing appeal from judicial decisions of magistrates to a popular 
assembly organized as a court (heliaia). All free-born adult 
males native in Attica were given the public-law rights of 

isonomia-membership on equal terms in Assembly and heliaia. 
For  classes based on birth Solon substituted classes based on 
property. These new classes were recognized in the distribution 
of public offices and services. Were they also recognized in the 
assessment of legal penalties? There is no conclusive evidence 
on the point. The spirit of the Solonian constitution was hostile 
to their maintenance. I t  struck at  the roots of privilege by in- 
cluding wrongs done to citizens individually in the category of 
wrongs done to the state. In  all cases (excepting homicide), 
which involved more than business settlements, Solon established 
the right of any citizen whatsoever to appear as public prosecutor. 

Solon regarded law-making as an abnormal function of govern- 
ment and he bound the Athenians by oath not to  resort to  it  again 
for IOO years. This attitude toward it  persisted under the Peisis- 
tratids, who preserved Solon's laws while administering them to 
serve their own ends. Cleisthenes, too, was an extra-constitu- 
tional law-maker. But at  some point, not precisely determinable, 
between the time of Cleisthenes and the downfall of the Four 
Hundred in 411 B.c., the method of legislating through suspen- 
sion of the constitution in favour of an autocratic nomothetes 
was abandoned for the more democratic method of vesting the 
law-giving power in a board of nomothetai; and it  was according 
to the more modern method that the re'gime of the Five Thou- 
sand was inaugurated in August 411 B.C. and the democratic laws 
re-enacted on the overthrow of the Thirty and the T e n  in 403 
B.C. On the latter occasion i t  proved necessary V O L I ~  t o  make a 
general revision of the laws and to issue a new code. The  legisla- 
tive work was entrusted to a corps of 1,000 representatives taken 
from the demes, half by lot and half by popular vote (the nomo- 
thetai). This body issued the laws, old and new, in the form of 
drafts (uvyypa4ai )  and put them in the hands of a commission 
of "publishers" (anagrapheis) for editing. This body had them 
cut on stone slabs in the King's Porch, where also the old code 
had been inscribed. 

Thus far legislation was an occasional and not a regular func- 
tion of government. But this view of it was now abandoned. 
Athens had henceforth a process by which the l a ~ i ~ s  might be 
changed annually. I t  was initiated a t  the first meeting each year 
of the Assembly. Votes were then taken on the laws, section by 
section, to  determine whether or not they seemed adequate; first 
on the laws concerning the Councils; secondly, on those classified 
as general (KOLVOI); thirdly, on those relating to  the nine archons, 
and finally on those relating to  the other magistrates. For  the 
defence of laws judged inadequate five attorneys were elected; 
and during the succeeding three weeks anyone who chose might 
bring forward substitutes for laws under indictment and have 
then1 posted on the state bulletin boards. Then, a t  its third meet. 
ing the Assembly ordered nomothetai to  be chosen. The  nomo- 
tlzetai-on one occasion 1.001 in number (Dem. xxiv. 27)-were 
selected from the jurors (dicasts) empanelled for the year. I n  
this particular they resembled a court. Their proceedings, too, 
were in the form of a trial with pleas by the proponents of 
changes and counter-pleas by the attorneys for the defendant 
laws. But since their presiding officers consisted of the identical 
type of presidency used in the Assembly, they also resembled 
the sovereign political body. Their decisions, too, were reached 
as in an Assembly and not in a court-by open vote. Unlike a 
decree a law could be enacted only after due notice had been 
given and the public interests had been defended by counsel. I t  
emanated from a body carefully selected to ensure the represen- 
tation of every section of the population, not, like a decree, from 
the group of citizens who chanced to be present a t  a particular 
meeting of the Assembly. The nomothetai were dicasts; but they 
rendered a political not a judicial verdict. Hence unlike the ac- 
tion of a court, i t  was subject to suspension. like the action of 
the Assembly, if indicted for illegality, and became definitely 
binding only when reaffirmed by a regular tribunal. 

The code was a thing of many complex interrelations. An 
alteration a t  one point might produce unsuspected trouble a t  
others. The officials who had most to do with law-enforcement 
were the thesmotlzetai. I t  was therefore made incumbent upon 
them to examine the code carefully in the course of their 
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administration, and, if they found in it obsolete articles not so 
designated, or articles which contradicted or duplicated one an- 
other, to put on the bulletin boards the editorial revisions they 
deemed necessary. For the validation of these clerical correc- 
tions an ordinary meeting of the Assembly was competent, but 
it was held constructively to  have been a session of nomothetai. 
A much less innocuous participation of the Assembly in legisla- 
tion is demonstrated by documents for the period following c. 
360 B C. Impeded in action it  wished to take by lack of legal 
authority, the Assembly passed votes requiring the chairmen and 
president who should preside at  the first session of nonzotlzetai 
t o  present for consideration the additions to the laws it desired. 
This may have led to an over-weakening of constitutional law 
(Dem. xx. 89 sqq.);  but so long as this was fused with private 
law there was no alternative. The magistrates' courts, being in- 
competent to render judicial decisions except in trifles, were 
incapable of developing a ius ho~torariunz. Neither could law in 
Athens be court-made, since every verdict of the dicasts was 
independent of every other verdict. 

Until the age of Pericles, the Athenians entrusted the function 
of acting as "guardian of the laws" to the Areopagus. Then they 
did away with it as being derogatory to popular sovereignty. Yet 
the laws had to be safeguarded, not perhaps against the demos 
itself-for like the king the dentos could do no wrong-but 
against individuals in Council and Assembly who should mislead 
it. The remedy applied was to hold all makers of motions at 
meetings of these bodies liable to public actions for illegality 
(ypa+ai ~ a ~ a v b p w v ) ,  thus placing the protection of the laws 
in the large category of public interests for the vindication of 
which each and every citizen in good standing might assume the 
r61e of state prosecutor. The test of illegality was that the mo- 
tion should seek to accomplish something prohibited by the laws. 
There was, however, nothing illegal in persuading the Assembly 
t o  use decrees (pseplzismata) to  fill gaps in the laws; and in the 
5th century, when legislation was still a quasi-revolutionary ac- 
tivity, this course was frequently followed. I t  was by means of 
decrees primarily that law was built up for the empire. The con- 
stitution of the council itself was extended by decree. New 
nagistracies were created in this way. Decrees were therefore 
often indistinguishable from laws in subject matter, and since 
the courts were required to  take account of them both, they 
might have precisely the same force as laws. Yet there was a 
fundamental difference between the two. A decree could be abro- 
gated by a new decree without ceremony, whereas a law stood 
until annulled by further legislation. The revisions of 411-10 and 
403 B.C. must have conferred the superior status of laws on many 
rules which theretofore had rested on decrees alone; and thence- 
forth the Athenians lessened the need for decrees to  trespass on 
the province of laws by providing for annual legislation. Natur- 
ally they made the proposers of new laws liable to the same form 
of public action as the proposers of new decrees. And indeed 
they went even farther than this; they made them liable to pub- 
lic prosecution if the laws originated by them were found within 
a year to  be inexpedient. After the twelve months had expired, 
laws, like decrees, alone were indictable, not their authors. 

Official transcripts of the laws were ordered to be made on 
stone tablets in 410-04 B.c.; and to this measure we owe the 
preservation, though in a very fragmentary condition, of Dracon's 
law on involuntary homicide (I.G. I. I I ~ ) ,  Cleisthenes' law on 
the Council of the Five Hundred ( I  G. I. I I ~ ) ,  and a law of un- 
certain date governing grants of maintenance in the prutaneion 
(I.G. I. 77). On the occasion of the revision made in 403 B c. a 
new text was issued in the Ionic alphabet then officially adopted. 
The new laws passed during the following 80 years were attached 
to the code in the form of the minutes of the sessions of ~zonzo- 
thetai in which they originated, and like the laws of Rome they 
were regularly cited by the names of their proposers. A small 
number of these novellae has come into our possession textually, 
three in inscriptions (I.G. 11. 140, 333, 244). &lost of the laws 
that have reached us, whether in whole or in part or in para- 
phrase, were entered by ancient grammarians a t  points where 
they seemed to be called for in the speeches of the Attic orators. 

These and others, culled from lexicographers and scholiasts and 
elsewhere, are collected in Telfy's Corpus Juri: Attici (Pest and 
Leipzig, 1868). The descriptive portion of Aristotle's Constifu- 
tion of Athens (§$42-70), composed between 329 and 322 B.C. 
was based directly on the code of that epoch. Though it is con- 
fined to an exposition of public law and has reached us without 
its final portions, it is by far the most extensive abstract of the 
Athenian laws that we possess. 

So far as we can judge from the specimens preserved, the 
laws of Athens were drafted in simple language. Some ancient 
phrases survived in their older portions. In  style they resembled 
the laws of the Twelve Tables rather than the matured legislation 
of republican Rome. No attempt was made in them completely, 
to define parties or objects concerned by the use of synonymous 
terms and to adhere rigorously thereafter to the definitions once 
made-a defect that opened the way to subterfuge in litigation 
(Lysias, x. I;), but was less troublesome in the equitable proc- 
esses of the dicastic courts than it would have been in courts 
guided by strict law. The laws dealt with concrete situations 
that had arisen in actual experience. Hence they were adequate 
through being numerous and detailed rather than through em- 
bodying principles that were cspable of wide application. The 
distinctions between the hundred and more actions open to 
suitors were drawn with acuteness, if not with over-subtlety. 
The rules of procedure were "at times casual and incomplete 
(set practice being taken for granted), a t  times minutely specific." 
PenaIties for "criminal" offences were remarkable for their se- 
verity-a reflex doubtless of the passion and intensity of their 
political life; they included death (with circumstances of atro- 
cious cruelty in the case of common malefactors) ; fines that were 
often confiscatory; total or partial disfranchisement; and de- 
tention, but not imprisonment. The code was thought not to 
measure up to the standards of contemporary jurisprudence; but 
when it was refashioned by Demetrius of Phalerum to give effect 
to the Peripatetic theory of society (317 B.c.), the Athenians 
would have none of it. On the expulsion of the unpopular nomo- 
tlzetes-his office was an anachronism, no less than many of his 
laws-they revived the "laws of Solon," revised them to suit 
the altered circumstances and republished them (307-304 B.c.). 

The task of abstracting the law of Athens (or of Greece) from 
the instructions of magistrates, and setting it out under appropri- 
ate headings for comparison with Roman and other systems of 
law, has been undertaken by modern scholars, notably lawyers. 
But from the nature of the materials, which also precludes any 
attempt to summarize the laws under their original headings. we 
must content ourselves here with citing the works by Beauchet, 
Partsch, Mitteis, Vinogradoff and Weiss mentioned in the bibliog- 
raphy. 

Jud ic ia l  System of A t h e n s  in the 4th Century.-Except 
for ( I )  a special group of public actions, itself divisible into sub- 
groups, suits fell into two general categories: ( 2 )  dikai, or private 
suits, and (3) graphai, or public suits. 

I .  The special actions may be thought of as a residuum of the 
means in use before Solon for dealing with crimes against the 
state. The small fines (in~poXai) imposable by administrative 
officials upon citizens who disputed their authority represented 
another such residuum. Their common characteristic is that the 
council and assembly or the magistrates were competent to  punish, 
if they chose, without observing the regular forms of judicial pro- 
cedure. The most striking example of executive justice is apagoge 
(with its variants endeixis and Izyphegesis), the arrest and deten- 
tion of malefactors ( ~ a ~ o s p y o ~ ,  e.g., thieves) caught in the act or 
of persons (exiles, state debtors and the like) caught exercising 
rights of which they had been legally deprived. If the prisoners 
admitted their guilt the "eleven" were authorized to inflict sum- 
marily the penalties prescribed, ordinarily death; otherwise, they, 
or exceptionally the thesmothetai, had to conduct the case as a 
public action. 

By far the most important of these special forms was impeach- 
ment (~iuayyeXiaf. Typically it may be described as the process 
designed to cover acts that may be loosely defined as treason. 
The offences were at  first left indeterminate, but eventually a law 
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was  elaborated including among t h e m ,  specifically, treason and 
conspiracy t o  commit  t reason;  betrayal o f  a ci ty ,  ship, army or- 
f leet;  unauthorized traf f ic  w i t h  a n  e n e m y ,  residence i n  his country 
or service i n  his  a r m y ;  t h e  acceptance b y  a public m a n  o f  bribes 
as a consideration f o r  misleading t h e  demos.  From actions o f  th i s  
t y p e  m a n y  causes ce'ldbres arose, notably the  trial o f  the  eight gen- 
erals w h o  commanded i n  t h e  batt le  o f  Arginusae. T h e  denuncia- 
t ion  might  b e  presented t o  either t h e  council or t h e  assembly and 
accepted or rejected b y  t h e m .  I f  accepted, the  defendant w a s  
arrested and i f  t h e  m a t t e r  w a s  grave h e  was kep t  i n  prison pend- 
ing trial,. T h e  council drew u p  t h e  definite proposal for action, i n  
t h e  one instance o n  i t s  o w n  ini t iat ive,  i n  t h e  other at t h e  request 
o f  the  assembly.  I f  t h e  penalty deemed sufficient was a fine o f  
500 drachmae or less, t h e  council was  f u l l y  competent  t o  impose i t .  
Otherwise i t  transmit ted i t s  proposal, through the  agency o f  t h e  
thesnzothetai, t o  t h e  Assembly ,  which  had thereupon t o  decide 
either t o  t r y  t h e  case i t s e l f ,  which  i t  did b y  t h e  process used i n  
enacting a decree, or ,  as w a s  m o r e  usual, t o  hand i t  over t o  a 
dicastery. T h e  penalty was  ordinarily death w i t h  confiscation o f  
property. T h e  dead bodies o f  traitors were cast beyond t h e  
boundaries o f  Attica. "Presentment"  ( ~ p o p o X f i )  was somewhat 
similar t o  impeachment .  Actions regarding contraband ( + h a s )  
and wrongfu l  possession o f  public property (haoypa+f i )  were also 
special i n  tha t  those w h o  prosecuted t h e m  paid court fees,  as i n  
civil suits, b u t  received hal f  or three-fourths o f  the  penalty. T h i s  
was t h e  prime source o f  sycophancy ( t h e  trade o f  in forming) .  

2.  Dika i -The  characteristic feature o f  dikai was that  the right 
t o  bring t h e m  rested u p o n  t h e  possession b y  the  plaintiff o f  a 
private interest. B u t  t h e y  fall i n t o  t w o  altogether di f ferent  classes: 
( a )  actions f o r  homicide,  and ( b )  civil suits. 

( a . )  Because o f  i t s  an t iqu i ty  t h e  law o f  homicide contained a 
relic o f  t h e  primitive practice o f  self-help. I t  placed t h e  obliga- 
t i o n  o f  seeking redress f o r  homicide u p o n  t h e  k insmen o f  the slain 
man- upon his fa ther ,  brothers and sons as prosecutors, and 
u p o n  his cousins, sons o f  cousins, male  relatives b y  marriage and 
blood-brothers (phratores)  as co-prosecutors. A m a n  belonging t o  
t h e  inner group alone had t h e  right t o  bring action; or,  more  prob- 
ably,  his w a s  t h e  prior right ,  since i n  cases where i t  was permis- 
sible t o  arrange a set t lement ( u ~ ~ ~ u L s ) ,  e v e n  t h e  blood-brothers 
were competen t  t o  act  i f  none o f  t h e  nearer relatives existed. 
Dracon had recognized t h e  essential di f ference tha t  exists between 
wi l fu l  murder  and other kinds o f  homic ide;  b u t  i t  was a distinction 
tha t  did n o t  permit a n y  discrimination i n  the  religious ritual o f  
t h e  occasion; t h e  king-archon presided and voted a t  all trials, 
t h e  courts sat i n  h o l y  places i n  t h e  open air, and pending trial 
t h e  accused was  excluded f r o m  t h e  agora and all shrines and re- 
ligious ceremonies, b u t  n o t  imprisoned. W h e n  t h e  o f fence  charged 
was wi l fu l  murder ,  or wounding or poisoning or arson w i t h  intent 
t o  kill,  and t h e  v i c t i m  was  a n  Athenian,  the  Areopagus as a whole 
formed the  court ,  i t  sat o n  Ares' Hil l ,  and the  penalty, when l i f e  
was taken ,  was  d e a t h ;  otherwise exile. Other kinds o f  homicide 
were regarded as o f  lesser seriousness, and a board o f  judges called 
Eplzetai-originally a commission,  perhaps, o f  51 Areopagites, 
later a panel o f  dicasts- constituted t h e  tribunal. T h e  place i n  
which  t h e  trial was  held varied w i t h  t h e  nature o f  t h e  defence.  T o  
t h e  Palladium belonged cases o f  involuntary homicide and instiga- 
t ion  thereto,  t h e  penalty being temporary  exi le;  also suits for kill- 
ing non-citizens-slaves, met ics ,  and foreigners. T o  the  Delphin- 
i u m  belonged cases o f  justifiable killing, and t o  t h e  Phreatto, accu- 
sations against citizens already i n  exile. T h e  defendant pleaded 
f r o m  a boat  anchored o f f  t h e  shore so as n o t  t o  pollute the  country 
b y  setting foo t  o n  i t .  I n  t h e  Pry taneum the  king-archon had t h e  
plzulobasileis, instead o f  t h e  Areopagus or the  Ephetai, associated 
w i t h  h i m  as judges, and t o  i t  belonged trials which were purely 
ceremonial i n  character-where t h e  "doer" was unknown or a n  
animal or ,  as i n  t h e  obsolete English law o f  "deodands," something 
inanimate.  T h e  objects  found  guil ty  were cast beyond t h e  
frontiers. 

( b . )  Civil suits could b e  brought on ly  b y  the  parties interested 
or their legal representatives. T h e i r  en try  was governed b y  t h e  
general principle o f  Athenian law that  magistrates should accept 
cases arising i n  t h e  sphere o f  their o w n  administration; bu t  t h e  

principle w a s  inapplicable t o  magistrates whose  du t ies  were  m a i n l y  
or whol ly  judicial. O f  these t h e  thesmothetai  were  comparat ive ly  
un impor tant  i n  civil suits. T h e  other t

w

o- the Introducers and t h e  
Forty- received civll suits only.  T h e  competence  o f  t h e  I n t r o -  
ducers was  l imited t o  suits w h i c h  b y  reason o f  their  special u r g e n c y  
had t o  b e  brought t o  trial wi th in  a m o n t h  o f  t h e  filing o f  t h e  corn- 
plaint ( 6 1 ~ ~ ;  ~ , L L ~ ~ V O L )  ; b u t  n o t  all such suits c a m e  t o  t h e m .  T h o s e  
t h a t  t h e y  received were actions arising f r o m  non-res t i tu t ion  o f  
d o w r y ,  f r o m  loans tha t  were  i n  t h e  nature o f  a n  accommodation-  
where  t h e  rate o f  interest w a s  l o w  ( 1 2 %  or less )  o r  t h e  secur i ty  
poor- from transactions w i t h  business associates, partners, o r  
bankers ,  and f r o m  trierarchies. Also actions f o r  a s s a u l ~ .  For e a c h  
pair o f  phulae there  was  one Introducer.  

O f  t h e  For ty ,  four  acted f o r  each phztle. I f  t h e  ob jec t  o f  litiga- 
t i o n  w a s  w o r t h  10 drachmae or less t h e y  settled i t  w i t h  ful l  au thor-  
i t y .  Otherwise t h e y  referred i t  t o  a public arbitrator ( ~ L ~ L T ~ T $ s ) ,  
whose  business w a s  first o f  all t o  reconcile t h e  parties. Failing i n  
th i s  h e  heard t h e  case. I f  his  decision w a s  accepted b y  b o t h  par- 
t ies  i t  w a s  final. B u t  i f  t h e  loser chose t o  appeal f r o m  i t ,  t h e  arbi-  
trator sealed u p  i n  caskets  all t h e  papers submitted a t  t h e  hearing,  
those  o f  each litigant separately, and referred t h e  case b a c k  t o  
t h e  sect ion o f  t h e  For ty  u h e n c e  i t  came.  T h i s  had  t h e n  t o  t a k e  
i t  t o  a public court ,  where t h e  usual  course was  fol lowed.  

I t  w a s  characteristic o f  civil-suits t h a t  t h e  winner  had h i m s e l f  to  
obta in  t h e  rights awarded; b u t  i f  h e  encountered resistance h e  
could bring a suit o f  e jec tment .  T h e  feature o f  th i s  class o f  ac t ions  
t h a t  calls f o r  special notice w a s  t h e  provision f o r  c o m p u l s o r y  
arbitration. I t  applied t o  all civil suits t h a t  came b e f o r e  t h e  F o r t y  
ei ther direct ly ,  or indirect ly  f r o m  other magistrates.  E x c e p t i n g  
t h e  m o n t h l y  sui ts ,  which  would n o t  brook de lay ,  m o s t  d i sputes  
about  property,  sales, leases, contracts ,  deb ts ,  etc . ,  impl ica t ing  
ei ther citizens (office-holders and non-office-holders a l ike)  o r  
m e t i c s  and other privileged aliens had t o  b e  submitred t o  arbitra-  
t ion.  T h e  t a s k  o f  arbitrating w a s  reserved exclusi\~ely t o  t h e  las t  
class o f  citizens o n  t h e  roll o f  those  liable for  mi l i tary  serv ice;  i n  
o ther  words ,  t h e  Athenians i n  their  60th year. T h e  a p p o i n t m e n t  o f  
t h e  arbitrator f o r  each case w a s  m a d e  b y  lot  and t h e  arbitrator 
o n  w h o m  t h e  lot  fell could n o t  decline t o  serve,  unless h e  w e r e  
holding of f ice or absent f r o m  t h e  country ,  w i t h o u t  incurring t h e  
penalty o f  disfranchisement,  t o  which  h e  w a s  also liable, o n  c o m -  
plaint t o  t h e  whole b o d y  o f  arbitrators, i f  h e  abused his  position. 
T h e  state had m o r e  confidence i n  t h e  average capacity  o f  i t s  sex- 
agenarians t h a n  i t  had i n  their  public spirit and integri ty .  B u t  
w h a t  o f  t h e  litigants? T h a t  t h e y  would respect  t h e  findings o f  
a n  obviously incompeten t  arbitrator,  however u n b i a s e d  h e  m i g h t  
b e ,  w a s  n o t  t o  b e  expected.  T h e  essence o f  t h e  s y s t e m  w a s  " t h a t  
i n  a large n u m b e r  o f  disputes t h e  const i tut ion did n o t  compel  t w o  
quie t  citizens t o  face t h e  ordeal o f  a trial i n  cour t ,  b u t  provided a 
cheap and simple and reasonable means  o f  get t ing justice" 
( W y s e ) .  

3. Graphai . -The  judicial vindication o f  a public interest  w a s  
t h e  object  o f  these suits. T h e y  could b e  entered b y  a n y  c i t i zen  
i n  good standing. H e  might  b e  h imse l f  t h e  aggrieved par ty ,  but 
i n  t h a t  e v e n t ,  e v e n  i f  t h e  award was  pecuniary, i t  fel l  t o  t h e  s ta te ,  
w h i c h  i n  all cases exacted t h e  penalty. A s  i n  private sui ts ,  so i n  
public, t h e  magistrates were confined t o  a passive r61e: b e f o r e  
tak ing  action t h e y  had t o  wait  till private individuals  filed c o m -  
plaints w i t h  t h e m .  T h e  principle tha t  executive competence  de ter-  
m i n e d  judicial competence also prevailed. 

Accordingly t h e  generals and t h e  other a r m y  off icers w e r e  a lone  
competen t  t o  receive suits f o r  in f rac t ions  o f  mi l i tary  d u t y .  T o  
t h e  archon and t h e  polemarch came suits ( p r i v a t e  or public a s  
t h e  case d e m a n d e d )  concerning mat ters  o f  family- the rights  o f  
widows ,  orphans, minors and heiresses, t h e  m a n a g e m e n t  and 
division o f  f a m i l y  prooerty,  t h e  appoin tment  o f  guardians or 
patrons, etc.--to t h e  a -chon ,  i f  t h e y  involved c i t i zens;  t o  t h e  pole- 
m a r c h ,  i f  t h e y  involved met ics  and other privileged aliens. T h e  
king-archon received suits concerning religious marters- impiety,  
hereditary priesthoods, t h e  share o f  gene* and priests i n  sacrificial 
of ferings and t h e  like. Since over I O O  species o f  sui ts  are k n o w n ,  
divided about  equally be tween  dibni and graphni, i t  is  imposs ib le  
here  t o  give a complete classification o f  suits and magistrates.  But 
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the r61e of the thesmothetai  calls for special comment. The six 
men constituting this board had duties to  perform in connection 
both with making and administering the law which make it almost 
unintelligible that they should have been elected by lot (after 
487 B.c.) and changed every year. They acted as intermediaries 
of the Council and thc -4ssembly in cases which went to the courts 
from either of these bodies; and they were alone competent to 
receive indictments of decrees and laws and their authors, as well 
as of officials who presided at  sessions of the deliberative and legis- 
lative assemblies They also received actions against the generals. 
Besides offences against the state many offences against society 
were within their competence-theft, adultery, bribery and cor- 
ruption of officials, councillors, and dicasts; usurpation of rights 
of citizenship, sycophancy, falsification or suppression of records, 
etc. Their civil suits mere incidental. 

The correct entry of suits required no small acquaintance with 
law on the part of average citizens, but so did the entire judicial 
system. The magistrates who accepted .entries, with unimportant 
exceptions, were always new to their office and possessed neither 
more nor less legal training than litigants. All litigants had to be 
their own attorneys. The state depended wholly upon private 
initiative to  set the judicial processes in motion. What was every- 
body's business proved to be the business of a low rather than a 
high type of citizen; so that the community was harassed by black- 
mailing and sycophants. Suits were as thick in Athens as leaves 
in \Tallombrosa. Instead of employing fisticuffs or duelling or 
lawyers the Athenians went to law I t  has been said that they were 
a nation of lawyers; but it has been also said that they were a 
nation without lawyers. And both statements are true. 

The duty of assessing the evidence dnd rendering the verdict 
devolved upon tribunals on which sat jurors (Areopagites, ephetai, 
dicasts) ranging in number from 201 to 2,500 and exceptionally 
to 6,000. The Areopagus m7as a fixed body of about 220 members 
made up of ex-archons; and cases of wilful murder came to it 
automatically. Seeing that the archons were elected by lot with 
regard to local distribution, the Areopagites were simply typical 
Athenians; but they entered the tribunal fresh from an exceptional 
experience with the whole judicial system, and as the years passed 
they acquired a close knowledge of the law and physiognomy of 
murder. Hence their judgments enjoyed in marked degree general 
respect. 

The king-archon was the only magistrate for whom the tribunal 
was fixed in advance The rest had to apply to the thesmothetai, 
who assigned panels of dicasts to them by lot, 201  or 401 for 
ordinary civil cases, 501 or 1,001 for ordinary public cases The 
thesmothetai  determined on which one of the days fixed by them 
for sessions each magistrate should have his case tried and in which 
court-house the trial should be held. The selection of the panel 
of dicasts for each court-house was made on the day of the trial 
by a most intricate process of lot (Aristotle, Constitution of 
Athens ,  $63 sqq.) .  I t s  objects were fivefold; to ensure ( I )  
that each individual in each of the ten sections into which the heli- 
aia was divided should have a like chance t o  serve; ( 2 )  that every 
panel, containing, as it must, a like number of dicasts from each 
phule, should reproduce in miniature the whole people for which 
constructively it was to  act;  (3) that no one whatsoever should 
know in advance of the entrance of the dicasts into the court- 
house who was to judge any particular case; (4 )  that no one 
should impersonate the dicasts selected; (5 )  that dicasts who 
failed to turn up in the court-house should not receive their daily 
stipend of 3 obols. There was no mistaking the intention of the 
Athenians: they desired every panel to speak with the voice of 
all Athens, uninfluenced by bribery, intimidation, or collusion. 
And they got their wish. 

The sorting of the evidence was made at  a preliminary hearing 
(anakrisis) .  There the elements of the proof and disproof were 
assembled-the statements under oath of the parties, the deposi- 
tions of witnesses, laws, decrees, contracts, and the like. The 
testimony of slaves was admissible only when elicited by torture; 
that of women and minors was admissible only in murder cases, 
and that of the parties to the suit was not admissible at  all. Hear- 
say evidence was excluded. The cross-examination of witnesses 

was not permitted. Till 403 B.C. the pleadings were oral, but 
written pleadings, found necessary in cases appealed under the 
system of public arbitration, were adopted generally early in the 
4th century. There %ere permissible ways of barring suits by 
contesting their admissibility. A civil suit might be dropped at  
any time. The prosecutor, however, must proceed with a public 
suit once it was instituted or pay a fine of 1,000 drachmae and for- 
feit the right to bring further actions, and he incurred the same 
penalty if he failed to secure one-fifth of the dicasts' votes. Court 
fees were collected in civil suits. Public suits more than paid for 
themselves by fines and confiscations. There were careful rules to 
govern default. 

The presidency of the tribunal belonged either to the thesnto- 
tltetai or ordinarily, to the magistrate who connected with the 
suit in its earlier stages. The president had to see that the trial 
followed the course laid down by law, and, since his legal training 
was no greater than that of the litigants and dicasts, he had no 
claim or right to intervene further. Precedents having no legal 
standing, no one was needed to assess their bearing. The dicasts 
were in fact under oath to disregard them and to make decisions 
soIely on the evidence and arguments presented, giving eifect to 
laws and decrees where these sufficed, otherwise to their own sense 
of right. The proceedings in court consisted essentially of argu- 
ments addressed to the dicasts by the plaintiff and the defendant 
personally and by friends (not paid professional advocates) who 
appeared to support either party wlth their reputation and court 
experience. At the proper places the statements and depositions 
contained in the dosszer of the preliminary hearing were read by 
the clerk of the court and a~knowledged under oath by the litigants 
and the witnesses. The law authorized actions to compel the ap- 
pearance of witnesses and the production by third parties of relc- 
vant documents, which, too, were read from the dossier by the 
clerk. A time, greater in public than in private suits, was set for 
the entire argument. Half of it  was given to each party, and the 
water-clock (k lepsudra) ,  by which it was apportioned, was stopped 
during the reading. An inarticulate litigant would normally leave 
the burden of the argument to his supporters, and the practice 
was general for the main speeches to be prepared by professional 
speech-writers (logographoi), whose art consisted in no small de- 
gree in concealing their handiwork. If we except the disreputable 
tribe of sycophants, from whom speakers took special pains to 
distinguish themselves, this was the only professional class pro- 
duced by the administration of law in Athens. They were accom- 
plished pleaders, versed in the intricacies and pltfalls of the law, 
adepts in appealing to the prejudices of the dicasts; and since some 
of them were active in instituting public suits, they might come 
very near to being lawyers. 

Once the arguments were concluded the dicasts voted, without 
discussion, either to acquit or to condemn. The utmost care was 
taken to preserve secrecy and honesty in the balloting. If the vote 
was against the defendant, but the bare decision did not suffice to 
dispose of the case, an argument upon the penalty ensued, at the 
end of which the dicasts balloted to decide whose estimate, the 
winner's or the loser's, should be accepted. The court was power- 
less to substitute an estimate of its own. but a compromise could 
be reached if the litigants chose to meet each other half way in 
their estimates. An appeal from the verdict was possible only in 
cases of non-culpable default; or on the ground of perjury, and 
then only if notice to contest the verdict on this score were given 
before the dicasts voted. 

We do not possess the dossier of a single trial. The opposing 
arguments have seldom reached us. The speeches of the Attic 
orators were published as masterpieces of eloquence. They do 
not form a case-book of Athenian law. What they reveal is the 
sort of argument to which the dicasts were thought to be respon- 
sive. In public cases appeals were made to their ignorance, prej- 
udices and cupidity, which, if successful, must have made their 
verdicts travesties of justice; and we know that in times of great 
political excitement they succeeded all too frequently But the 
courts were a political as well as a judicial body They were there 
to give the coup de griice to discredited politicians; they were 
the heirs of ostracism. In private cases the speeches were often 
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such as might be addressed to modern juries; and we have little 
reason to impugn the verdicts. The vicious tendencies of the judi- 
cial system are obvious; the contamination of justice by politics; 
the meakening of responsibility through its diffusion among so 
many jurors; the rendering of unlike decisions in like cases. But 
the correctives were also present; the unexampled familiarity of 
common man with la\\, and legal practice; and their unique experi- 
ence in taking collective action in large bodies. History contains 
no other instance of justice so thoroughly organized to accord with 
the principles of radical democracy. The Athenians were so sit- 
uated that they did not feel the need either of delegating their 
government to picked representatives or of entrusting their justice 
to experts specialized in lam. The Romans enshrined their justice 
in their great system and profession of the law, and. thus safe- 
guarded in their private rights, left their government to autocrats. 
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GREEK LITERATURE has a continuous history extending 
from the 1st millennium B C. to the present day. From the begin- 
ning its vriters were Greeks living not only in Greece proper 
but also in Asia l l inor ,  the Aegean islands and Magna Graecia 
(Sicily and southern Italy) ; later, after the conquests of Alexander 
the Great. as Greek became the common language of the eastern 
Mediterranean lands and then of the Byzantine empire, Greek liter- 
ature was produced o\-er a much \~-ider area and also by those 
whose mother tongue mas not Greek. Even before the Turkish 
conquest (1453) the area had begun to shrink again, and now it 
is chiefly confined to the territory of the kingdom of Greece. 

The main divisions of this article are as follows: 
I. Ancient (to the 4th Century A.D.) 

A. Classical Poetry 
1. The Epic Tradition 
2 .  Lyric Poetry 
3. Tragedy 
4. Comedy 

B. Early and Attic Prose 
1 Hirtorv 
2 .  ~he to i ic  and Oratory 
3. Philosophy 

C. Hellenistic and Greco-Roman Periods 
1. Poetry 
2. Prose 

History 
Criticism 
Science and Topography 
Judaeo-Christian Writings 
Plutarch 
Second Sophistic Movement 
Philosophy 
The iYovel 

11. Byzantine (4th Century A.D.-1453) 
1. Characteristics 
2. Theology 
3. Haeiography 
4. Religious Poetry 
5. History 
6 Geography 
7 .  Philosophy 
8. Rhetoric 
9. Scholarship 

10. Military Science 
11. Law 
12. Secular Poetry 
13. Vernacular Literature 

111. Modern (After 1453) 

2. Poetrv 
~Getan Literature 
Folk Songs and Klephtic Ballads 
The Phanariotes 
The Greek Romantics 
The School of the Ionian Islands 
The New School of Athens 

3.  Prose 
From the Liberation to 1888 
The 20th Century 

I. ANCIENT (TO THE 4TH CENTURY A.D.) 

Of the literature of ancient Greece only a relatively small pro- 
portion survives. Yet it remains important, not only because much 
of it is of supreme quality but also because until the mid-19th 
century the greater part of the literature of the western world 
\\as produced by men who were familiar with the Greek tradition, 
either directly or through the medium of Latin. who were conscious 
that the forms they used were mostly of Greek invention and who 
took for granted in their readers some familiarity with classical 
literature. 

T n o  things are likely to appear strange to anyone unfamiliar 
with Greek literature. First, Greek poetry was intended to be 
sung or recited publicly, not to be read in private; the audience 
might be a large part of the population of a city. as for a play 
or a small private party, but poetry before the Hellenistic period 
(beginning c. 300 B.c.) was part of social activity. Secondly. 
the subject of Greek poetry mas myth, that is to say the great 
mass of traditional material which was one of the peculiar riches 
of the Greek spirit; this nas  part legend, sometimes based on the 
dim memory of historical events like the fall of Troy or Thebes. 
part folk tale, part primitive religious speculation (see  GREEK 

RELIGION). The myths of the Greeks, unlike those of most peo- 
ples, nere not closely associated for the most part with religious 
ritual. Accordingly, although they told of gods and of half-divine, 
heroic men. and often suggest the forms under which the gods were 
visualized. they had no particular authority and could be varied 
and developed as the poet wished. Indeed in the early stages Greek 
thought advanced largely by the half-conscious refashioning of the 
myths to give expression to new conceptions. The poet enjoyed 
the immense advantage of using material familiar to his audience, 
~ v h o  would be sensitive to every new emphasis or fresh interpreta- 
tion of the ideal of heroic life which the myth contained. 

1. The Epic Tradition.-At the beginning of Greek literature 
stand the two great epics, the Iliad and the Odyssey (see  HOMER). 
in their existing form not earlier than the 8th century but with 
roots reaching far into the Mycenaean age (see AEGEAX CIVILIZA- 
TION ) .  perhaps to 1500 B C. The Iliad is the tragic story of the 
wrath of Achilles, the splendid hero, son of a goddess and richly 
endomed with all the qualities that make men admirable \I ho de- 
stroys hlmself by his own love of honour. Being slighted by 
Agamemnon, the Greek leader, he refuses to take any further part 
in the n a r  against Troy;  mhen the Greeks are hard pressed and 
Agamemnon offers amends. he persists in his refusal; the pllght 
of the Greeks \%orsens and Achilles is so far moved by pity that 
he sends his friend Patroclus in his own armour to their aid; Patro- 
clus saves the Greeks but is killed himself; Achilles in a frenzy of 
grief returns to the war and kills Hector. the slayer of Patroclus. 
and outrages his dead body. Finally he brings himself to restore 
the body to Priam, Hector's father, and the poem ends in recon- 
ciliation. Achilles' end is outside the poem, but right from the be- 
ginning the brilliant hero is shadoned by the knowledge of earlv 
death iVith his readiness to sacrifice all to honour. Achllles em- 
bodies the Greek heroic ideal, and the contrast be t~ ieen  his superb 
qualities and his short and troubled life reflects the sense of 
tragedy ~ ~ h i c h  %as alnays a part of the sad nisdom of the Greeks, 
though in Homer. more than in later literature, the vitality is s~xch 
that it is easy to forget the strain of melancholy. Whereas the 
Iliad, though earlier than the invention of drama, is tragedy a5 
the Greeks themselves allomed, the Odyssey is tragicomedy. It is 
an enriched version of the old folk tale of the wanderer's return 
and of his triumph over those who were usurping his rights and 
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persecuting his wife at  home. Odysseus too represents a Greek 
ideal. Though by no means inadequate in battle, he works mainly 
by craft and guile; only so can he defeat the superior strength of 
the Cyclops and the superior numbers of the suitors who have 
taken possession of his palace. During his ten-year journey home 
from Troy he loses first his fleet, then his own ship and crew, and 
back in Ithaca he moves disguised as a beggar in his own palace. 
Through all these hazards it  is by mental superiority that he sur- 
vives and prevails. 

Both poems are based on plots which grip the reader, and the 
story is told in language which 'is simple and direct, yet full of 
natural eloquence and nobility. In  the course of previous genera- 
tions the epic storytellers had fashioned a linguistic instrument of 
extraordinary beauty and flexibility, even though, since it resem- 
bled no language ever spoken by Greeks, it was highly artificial. 
The Ilzad and the Odyssey,  though the oldest European poetry, 
are by no means primitive. They mark the fulfillment rather than 
the beginning of the literary form to which they belong. Whether 
or not the poems in their present form were composed with the aid 
of writing, they are in essence and in origin oral poetry. Nameless 
poets over a period of centuries had recited, or rather performed. 
the traditional stories, developing and modifying them in the proc- 
ess. Comparison with oral poetry as it has survived elsenhere 
suggests that the poet did not learn by heart a traditional work but 
was free to re-create his poems within a given framework with 
fresh detail. The conventional epic style was sufficiently rich in 
phrase and formula for it to be possible for a professional bard to 
perform the difficult feat of improvisation in a strict metre for 
comparatively long periods. If this is how the Homeric poems 
developed, it need cause no surprise thal the world they reflect is 
full of so-called inconsistencies; weapons belong to both the Bronze 
and Iron Ages; objects like those found in Mycenaean excavations 
jostle others from the Geometric period five centuries later; the 
fabulous wealth of Egyptian Thebes in the 15th century B.C. is 
referred to along with the activities of Phoenician traders in the 
9th. But certain mysteries remain. What was the date of the 
great poet or poets n h o  gave structure and shape to the two epics 
which survive? What \\-as the social function of poems which take 
several days to recite? By what process and at  what stage did 
these poems come to be recorded in writing? These are among the 
Homeric questions of today. 

In  the ancient world the Iliad and Odyssey stood in a class apart 
among epic poems. Of these there were a large number known 
later as the epic cycle, sometimes referred to as the work of 
Homer, sometimes associated with various shadowy figures of 
whom the latest in time was Eugammon of Cyrene ( c .  600). They 
covered the whole story of the wars of Thebes and Troy as well as 
other famous myths. A number of shorter poems in epic style, the 
Homeric Hymns, include three addressed to Demeter, Apollo and 
Xphrodite which are of considerable beauty. 

Didactic poetry was not regarded by the Greeks as a form dis- 
tinct from epic, since it used the same metre and the same com- 
posite dialect. Yet Hesiod belongs to an altogether different world 
from Homer. He liver! in Boeotia about 800 B.C. I n  his TVorks 
arzd Days,  under pretense of advising his idle brother Perses, he 
describes the ways of peasant lifc and incidentally gives an unfor- 
gettable description of the dreary Boeotian plain afflicted by heat, 
cold and the oppression of a "gift-devouring" aristocracy. He be- 
lieved passionately what is rarely hinted at  in Homer, that Zeus 
cares about right and wrong and that Justice is his daughter. His 
other surviving poem, the Theogony, tells of the generations of the 
gods and attempts in mythical terms to supply a cosmogony and to 
reduce to a coherent system the mass of legends about the gods 
and their parentage. Near eastern influence is clearly to be seen, 
especially in some of the cruder speculation about the origin of the 
universe. Similar attempts at  systemization were made by the 
Hesiodic school of poets, writers of "catalogues" which were often 
attributed to Hesiod himself. They tried to reduce to order the 
stories of gods and heroes and of the many aristocratic families 
who claimed descent from them. 

By the end of the 6th century the epic tradition was a spent 
force until its revival in the Hellenistic period, and the few com- 

posers of epic narrative left little but their names. One of the last 
of them was Panyassis, the uncle of Herodotus, who wrote an epic 
on Heracles. 

2. Lyric  Poetry.-Hesiod, unlike Homer, tells us something of 
himself. and the same is true of the lyric poets. who were respon- 
sible for most of the poetry written in Greece between the decline 
of epic and the rise of drama. Except for Pindar and Bacchylides 
at the end of the period, only fragments of the works of these poets 
survive, but like Homer they show no signs of immaturity. There 
had always been lyric poetry in Greece, and in Homer there are oc- 
casional references to vintage songs, funeral dlrges and the like. 
All the great events of life as well as many occupations had their 
proper songs, and here too the way was open to advance from the 
anonymous to the individual poet. 

The word "lyric" is inadequate for describing the various cate- 
gories of poetry which the Greeks distinguished. On the one hand, 
lyrics in the narrow sense, poems sung by individuals or chorus to 
lyre or sometimes to the flute, were called melic; elegiacs. in which 
the epic hexameter alternated with a shorter line, the pentameter, 
were traditionally associated with lamentation and a flute accom- 
paniment, but they were used for many kinds of poem, often with 
a more personal tone than was appropriate to the hexameter, and 
mere spoken as well as sung. Iambics were the verse form of the 
lampoon and usually of an abusive or satyrical character. Like 
the trochaic verse, mhich was used in much the same way. iambics 
were not normally sung. While the melic poets confined them- 
selves for the most part to the numerous varieties of their own 
medium, iambics, elegiacs and trochaics were often written by the 
same poet, so that the main division comes between melic and non- 
melic n riters. (See  PROSODY, CLASSICAL.) 

If Archilochus, from the Aegean island of Paros, was really 
writing as early as 700 B c., he was the first of the post-epic poets, 
but there is some reason for dating him 50 years later. The not 
very numerous fragments suggest a trenchant personality to which 
he gave uninhibited expression. They reflect the turbulent life of 
an embittered adventurer and soldier of fortune, son of an aristo- 
cratic father and a slave mother. Scorn both of men and conven- 
tion is the emotion which seems uppermost, and the story that he 
hounded to his death Lycambes, who had withdrawn his daughter 
from a promised marriage, is. true or not, a fair tribute to Archi- 
lochus' powers of invective. Though much of his poetry was un- 
edifying, he was regarded throughout antiquity as a major poet. 

Somenhat younger than Archilochus, Simonides or Semonides 
of Amorgos is represented by a long and rather laboured frag- 
ment in which women are compared to animals, and nearly a cen- 
tury later the iambics of Hipponax of Ephesus showed something 
of the savagery of Archilochus without his genius, but his vivid 
pictures of low life were much imitated by writers of the Hellenis- 
tic age. 

Like the iambic writers, the elegiac poets came mostly from the 
islands and the Ionian regions of Asia Minor. Callinus of Ephesus, 
a little after 700, called on his countrymen to defend their city 
against the barbarians, but a more characteristic use of the elegiac 
was made by hlimnermus of the neighbouring city of Colophon, 
who sang in tuneful but low-spirited verse of the sweetness of love 
and the horrors of old age; since he exchanged verses on the latter 
theme with the Athenian Solon (b. c. 638 B.c.), he must have lived 
well into the 6th century. On the mainland of Greece Tyrtaeus 
roused the spirit of the Spartans in their desperate struggle with 
the Messenian rebels in the years after 650. His martial poems 
were among the few that Spartans were encouraged to be familiar 
xvith; today they are perhaps valued more for their historical than 
for their literary interest. The same is to some extent true of the 
poems in elegaic. iambic and trochaic metres by Solon. He was no 
professional poet, but a t  a time when books did not exist a poem 
\\as the best medium for propaganda, and he used verse to rouse 
the Athenians for the reconquest of Salamis c. 600 B c., to express 
his views about the source of their political troubles and, after he 
had carried out his great reforms, to explain and to defend them, 
as ~vell as to assert his faith that in the long run the gods see that 
justice prevails. Xenophanes (b. c. 560). rather in the same may, 
used his poems, both elegiac and hexameter, to propagate his revo- 
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lutionary religious and ethical ideas. The collection of elegiacs 
which has come down under the name of Theognis seems to be 
composed of poems of various dates suitable for use at drinking 
parties. Many of them are from the hand of Theognis himself 
(c. 580-530?). Some give uninhibited expression to his hatred of 
the lo\1-er-class rulers'~1-ho had ousted the aristocracy of iblegara; 
others are love poems, sometimes passionately reproachful, to the 
boy Cyrnus; others again are gnomic, neat statements of the com- 
monplaces of Greek wisdom and morality (see C ~ ~ M E  .%XD 
GNOMIC POETRY). 

About the beginning of the 6th century a new kind of poetry 
made its appearance in the island of Lesbos off the coast of Asia 
Minor. I t  XTas composed in the local Aeolic dialect by members of 
the turbulent and faction-ridden aristocracy. Alcaeus (b. c. 620) 
and Sappho, a few years younger, both spent part of their lives in 
exile. Alcaeus, absorbed in political feuds and in civil war, ex- 
presses with striking directness searing hate and blind exultation. 
With the same directness and infinite grace, Sappho, xho  seems 
to have enjoyed a freedom unknown to the women of mainland 
Greece, tells of her loves and, hardly less frequently, of her hates. 
Of the milieu in which she moved and of her relations 11-ith the girls 
who are named in her poems much has been guessed but nothing 
can be regarded as known. The remains of their successor in per- 
sonal lyric, the Ionian Anacreon of Teos, a generation later, sug- 
gests a more convivial amorousness. His reputation has suffered 
from the ascription to him of a number of feeble poems of late 
date, the A~zacreontea (see ANACREO~TICS) . 

The Greeks did not themselves distinguish choral lyric as a 
separate category. but it was associated with the Dorian parts of 
the Greek mainland and the settlements in Sicily and south Italy 
as opposed to the poetry for solo performance of the Ionian coast 
and the Aegean islands, and for this reason it was composed in a 
dialect with a Doric flavour even when, as often, the poets were 
themselves of Ionian birth. 

Choral lyric, quite apart from the music, of which little is known 
except that both lyre and flute had their appropriate uses. xvas 
highly complicated in structure. I t  aid not use traditional lines or 
stanzas, but the metre was formed afresh for each poem and never 
used again in exactly the same form, though the metrical units 
from mhich the stanzas, or strophes, were built up were drawn from 
a common stock. The strophes, either single or in systems of three, 
were repeated through the poem, and in many cases their form was 
related to the accompanying dance. This elaborate art form TT-ith 
its need for a trained choir and skilled musicians was connected 
mainly with the cult of the gods or, as in the case of Pindar, the 
celebration of the victors in the great Hellenic games. 

The earliest poet of choral lyrics of whose 11-ork anything sur- 
vives was Alcman, ~ i ~ h o s e  choirs performed in Sparta in the late 7th 
century before the Spartans put aside the graces of life. His origi- 
nal home may have been Lydian Sardis. In the next century 
Stesichorus worked in Sicily, an area to which Homeric poems may 
not yet have penetrated, and his lyric versions of the great myths 
mark an important stage in the development of these stories. Si- 
monides of Ceos in Ionia, whose long life extended far into the 
5th century, mas among the most versatile of Greek poets. He 
traveled far and wide in Greece, celebrating in Thessaly. in Athens 
and in Sicily the princely houses xhose patronage he enjoyed. He 
was famed for his pathos, ~irhich is admirably revealed in his lines 
describing Danae set adrift with her child on the open sea. But 
today he is best k n o ~ ~ n  by his elegiac epitaphs, especially those 
on the Greeks who fell in the struggle against Persia, the epitome 
of the grace, restraint and sincerity to be found in the greatest 
Greek art. 

But the supreme poet of choral lyric mas Pindar from Thebes in 
Boeotia, a part of the Greek world otherwise undistinguished in the 
annals of poetry except for Hesiod and for Pindar's contemporary, 
if contemporary she mas, the lyric poetess Corinna. Pindar (6. 
520-440). though he composed many varieties of choral lyric, is 
known mainly by his epinician odes, poems in honour of the victors 
at  the great games held at  Olympia, Delphi, the isthmus of Corinth 
and Kemea. They were usually performed as part of the festivities 
which greeted the triumphant athlete on his return to his city. 

Among Pindar's patrons were many of the most aristocratic houses 
of Greece, but they were patrons whom Pindar, intensely conscious 
of his own divine gift of inspiration, treated as equals. I n  honour- 
ing athletes in the hour of glory, when they were exalted almost 
to the level of the heroes of old from whom they claimed descent, 
Pindar felt he was making no unworthy use of his gift. Even in 
Pindar's day the athletic ideal was growing obsolete and it is hard 
to recapture in imagination, hut the glowing magnificence of his 
tributes and the splendid passages of lyric narrative embedded in 
them still represent one of the extremes of poetic grandeur. 

The last of the lyric poets was Bacchylides (b. c. 510), a nephew 
of Simonides. whose work; though often exquisite, is empty. The  
myth lvas losing its significance and becoming merely ornamental, 
and Bacchylides' treatment of it is a foretaste of the antiquarian 
prettiness of Hellenistic poetry. 

3. Tragedy.-Before the 5th century Athens was celebrated 
rather for the visual arts than for poetry. But under the patronage 
of the tyrants, poets gathered at  Athens and poetry had its part 
in the festivals with which the tyrants tried to popularize their rule. 
The decisive moment \\,as when, in or about 534 B.c. .  tragedy 
became an official part of the spring festival of the Dionysia. 
Tragedy is generally believed to have developed from the dithy- 
ramb, the choral cult song of Dionysus (see DRAMA: Greek 
Dral?ia: Origins). Arion of Lesbos. who worked at  Corinth C. 600: 
was the first to write serious poetry in this medium. Lasus of 
Hermione, the teacher of Pindar. produced dithyrambs a t  Athens; 
and Thespis; 6th century B.c.. possibly combining with them some- 
thing of the Attic ritual of Dionysus of Eleutherae, invented trag- 
edy by introducing an actor who conversed with the leader of the 
chorus and gave its songs a quasi-dramatic point of reference; but 
nothing approaching true drama was possible until Aeschylus 
(525?-456). the creator of the tragedy, introduced a second actor. 
However, his drama is still centred in the chorus, to whom; rather 
than to each other, his actors direct themselves. 

I t  xas  customary at  the tragic contests a t  the Dionysia for each 
of the three competing poets to produce three tragedies and a 
satyr play. the last being of a burlesque character with a chorus of 
satyrs ~ ~ h o  were part men. part horse or goat. Aeschylus, unlike 
later poets. usually made of his three tragedies a dramatic whole, 
treating a single story ~vhich might extend over a considerable pe- 
riod of time. His main concern m-as not dramatic structure and the 
portrayal of character but rather the presentation of human action 
in relation to the overriding purpose of the gods, though a t  times 
the accumulation of tension through long passages of lyric leads to 
scenes of tremendous emotional force. And the un-Greek opulence 
of his language and his richness of metaphor make him to most 
modern readers the most obviously exciting of Greek poets after 
Homer. 

The successor of Aeschylus was Sophocles (495?-406), \\rho 
abandoned for the most part the practice of writing in trilogies, 
reduced the importance of the chorus and introduced a third actor. 
The myth as the expression of an aristocratic and heroic ideal re- 
mained for him a satisfying theme and his heroes are still the 
heroes of Homer somewhat modified by contact with the standards 
of 5th-century Athens. But whereas Aeschyius tried to make more 
intelligible the workings of the divine purpose in its effects on 
man's life, Sophocles was readier to accept the gods as given and 
to reveal the values of life as it can be lived within the traditional 
framemork of moral standards. He believed that in the fullness 
of time the wicked are punished, but not that all human suffering 
is punishment for wickedness. His earliest surviving plays, the 
Ajax and the Antigone, are the closest to Aeschylus both in stiff- 
ness of movement and in the awareness that the divine will is being 
fulfilled. Thereafter the actors become more detached from the 
background. and Sophocles' supreme skill in control of dramatic 
movement and his mastery of speech are devoted to the presenta- 
tion of the decisive, usually tragic, hours in the lives of men and 
ivomen at once "heroic" and human, such as Oedipus. 

Euripides (c. 485-4071. the last of the three great tragic poets, 
\\-as only about ten years younger than Sophocles. but he belonged 
to a different 11-orld. When he came to manhood the Sophistic 
movement was in full swing (see SOPHISTS). Traditional beliefs 
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were scrutinized in the light of what claimed, not always unjusti- 
fiably. to be reason, and this was a test to which much of Greek 
religion was highly vulnerable. The whole structure of society and 
its values was called in question. I t  is rarely possible to tell pre- 
cisely x h a t  a dramatist thinks. but this movement of largely de- 
structive criticism n-as clearly not uncongenial to Euripides. as it 
was to Sophocles. But as a dramatic poet Euripides found himself 
in an unfortunate position. He  was bound to draw his material 
from myths, which for him had to a great extent lost their meaning. 
He  strained and twisted them to make room for contemporary 
problems which were his real interest, and the divine presupposi- 
tions of the myth are accepted or rejected from moment to moment 
as the plot requires. I n  consequence, many of his plays suffer 
from a certain internal disharmony. On the other hand, his sensi- 
bilities and his moments of psychological insight bring him far 
closer than most Greek writers to modern taste. There are studies, 
vionderfully sympathetic, of wholly unsympathetic actions in the 
,lleiZea and Hippolytus,  a vivid presentation of the beauty and hor- 
ror of religious ecstasy in the Bacchae, in the Electra a reductio 
ad abszlrdzrnz of the values of a myth that justifies matricide, in 
the Helen and Iphigeneia in Tauris melodrama with a faint flavour 
of romance. 

4. Comedy.-Like tragedy, comedy arose from a ritual in hon- 
our of Dionysus, a riotous ritual full of abuse and obscenity which 
was inspired not only by high spirits but by hopes of averting the 
attentions of evil demons and of encouraging fertility (see  DRAMA: 
Gseek D i ( ~ m u :  Oiiginsj .  The parabasis, the part of the play in 
which the chorus broke off the action and commented in their own 
persons on characters and events of the day, was probably a direct 
descendant of such revels. The dramatic element may have been 
deri\red from the secular Dorian comedy without chorus which is 
said to have arisen at  Megara and was developed at  Syracuse by 
Epicharmus ( c .  530-6. 440). Hardly anything survives of his 
farces or of the mimes. short scenes of everyday life, of which 
Sophron of Syracuse was the most celebrated ~vriter.  At Athens 
comedy did not become an official part of the celebrations of 
Dionysus till 50 years later than tragedy, and the early years of its 
gro~vth are correspondingly more obscure. The earliest comic poef 
of n-hom it is possible to form an impression x a s  Cratinus. About 
50 years later Aristophanes and Eupolis, who together with Cra- 
tinus make up the great trio of comic poets, refined somewhat the 
wild robustness of the older poet. But even so, for boldness of 
fantasy, for merciless invective, for unabashed indecency and, in 
the earlier plays, for freedom of political criticism, there is nothing 
like the Old Comedy of Aristophanes. whose work alone has sur- 
vived. Cleon the politician, Socrates the philosopher, Euripides 
the poet are alike the victims of his masterly unfairness. the first 
in T h e  Klzigllts, the second in T h e  CIoz~ds, the third in the T h s -  
mopltorinzzlsae and T h e  Frogs, while in T h e  Birds the Athenian de- 
mocracy itself is held up to a kindlier ridicule. ,4s the war situation 
grew grimmer, direct political criticism became more dangerous 
and may have been the subject of legal restrictions. Aristophanes 
survived the fall of Athens in 404. but the Old Comedy had no 
place in the revived democracy. Except for short episodes the two 
plays of his of 4th-century date which have come down lack the 
sparkle and the poetic brilliance of his best work. 

The  gradual change from Old to Middle Comedy took place in 
the early years of the 4th century; the Ecclesiazz~sne and Plz~tus 
of Xristophanes belong to the transition. Of Middle Comedy no 
fully developed specimen has survived. I t  seems to have been dis- 
tinguished by the disappearance of the chorus and of outspoken 
political criticism and by the growth of social satire and of parody; 
Xntiphanes and -4Iexis were the two most distinguished writers. 
Some plays appear to have had intricate plots treated in a com- 
paratively realistic spirit. and it was these which led on to the 
New Comedy of Diphilus. Philemon. and. most important. Menan- 
der. one of the most admired poets in the ancient world. The 
transition took place around 320. One complete play, the Dys- 
colzls, and appreciable fragments of four others, out of hlenander's 
10.5 plays are extant on papyrus. New Comedy, as ancient critics 
were aware. was derived in part from Euripidean tragedy; its char- 
acteriaiic plot was a translation into terms of city life of the story 

of the maiden wronged by a god who bears her child in secret, ex- 
poses it and recognizes it years after by means of the trinkets she 
had put in its cradle. The god becomes a young man about town, 
the child a courtesan with whom a young man about town of the 
next generation is involved and whom he joyfully marries when 
she is revealed as the daughter of free parents. However great 
the delicacy of the language and the subtlety of the portrayal of 
the recurring types, it is hard to believe that such essentially bar- 
ren themes of amiable virtue and petty vice could ever again 
arouse an enthusiasm such as possessed the ancient world for sev- 
eral centuries after bfenander's death. 

By the end of the 7th century the first written codes of law 
were appearing and knowledge of reading and writing was becom- 
ing more b vide spread. This encouraged the development of a prose 
literature. Jk'hen writing replaced verse as an aid to memory, it 
was natural that the poetry of the Hesiodic school, dealing with 
the origin of the world and with the ordering of the generations 
of gods and heroes, should continue in  prose form and supply the 
beginnings both for philosophy and history. There is no positive 
evidence that fables associated with the name of Aesop and tra- 
ditional stories like those that appear in Herodotus' history were 
written down in the course of the 6th century. K O  prose writer is 
known earlier than Pherecydes ( c .  550 B.c.) of Syros, who wrote 
about the beginnings of the world, but the earliest extant author 
among many othervise unknown names is Hecataeus of Miletus, 
who played the part of elder statesman at the time of the Ionian 
revolt (499-494) ; he wrote both about the mythical past and about 
the geography of the Mediterranean and surrounding lands. 

Prose came late to Athens. The oldest extant piece of Attic 
prose is an antidemocratic essay on the constitution of Athens 
(preserved as a result of a false attribution to Xenophon), the sole 
example of a considerable pamphlet literature. I t  was probably 
written c. 430 B.c., just after the outbreak of the Peloponnesian 
War, and it is an example of effective rather than elegant expres- 
sion. But since .ithens had risen after the Persian Wars to be the 
capital of a great confederacy, dist,inguished foreigners had been 
frequent visitors or residents, among them Anaxagoras from Clazo- 
menae near Ephesus, author of one of the earliest philosophic es- 
says in prose, and sophists like Protagoras who contributed both 
to originating the study of language and to developing the theory 
of its use as a means of persuasion through rhetoric. All these. as 
well as the medical writers of the Hippocratean corpus, used the 
traditional language of prose, Ionic. 
1. History.-By far the most important of the writers of his- 

tory was Herodotus, who was born at  Halicarnassus and, after 
travels which took him as far as the First cataract on the Nile. 
Babylonia and southern Russia, spent some time in Athens in the 
years after 450 before settling in the Athenian colony of Thurii in 
south Italy. The theme of his history, written in large part for 
Athenian readers, is the clash between Europe and Asia culminat- 
ing in the Persian War, but it is likely that he began by writing an 
account of the countries on the fringe of the Greek world in the 
manner of Hecataeus of Miletus, and that the idea of writing his- 
tory, a thing which so far existed only in the form of local, largely 
mythical, chronicles, occurred to him as his work progressed. The 
account of the war itself. which occupies roughly the second half 
of the work. must have been composed by means of laborious in- 
quiry from those whose memories rvere long enough to recall events 
which happened when Herodotus was a child or earlier. The whole 
history, though in places badly put together, is magnificent in its 
compass and unified by the consciousness of an overriding power 
which keeps the balance of the universe even and humbles the am- 
bition of those who aspire too high. Though his notion of histori- 
cal causation is rather nai've-the impulse which leads men to ac- 
tion is usually simple and purely personal, most often the desire 
to avenge a wrong-he has served mankind better as the faithful 
recorder of what he sa

w 

and what he was told than he could ever 
have done had he subordinated his narrative to more sophisticated 
notions. The style is equable. conversational, yet capable of quiet 
solemnity, rarely self-conscious or artificial, and the earlier books 
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in particular abound in enchanting digressions. 

Of prose writers who vvere Herodotus' contemporaries the most 
important was Hellanicus of Lesbos, who wrote, among a large 
number of historical works and n-orks on mythology, the first 
Atthis, a chronicle of the local legends and traditions of Attica. 

Thucydides (c. 460-c. 400) ITas perhaps the first person to apply 
a first-class mind to a prolonged examination of the nature of PO- 
litical power and the factors by which policies of states are deter- 
mined. At the outbreak of the Peloponnesian War (431-404) he 
recogndzed its momentousness and decided to record its history. 
As a member of the board of generals he acquired inside knowl- 
edge of the way policy Is shaped. After his failure to save Amphi- 
polis in 424 he spent 20 years in exile, ivhich he used as an 
opportunity for getting at  the truth from both sides. The result is 
a history of the lvar narrowly m,ilitary and political, but of the most 
penetrating quality. I t  TT-as Thucydides' belief not that history 
repeats itself but that the forces which go to make history are un- 
changing: the judgment and insight of statesmen and their neces- 
sary limitations, the psychological pressures of success and failure 
exerted both on peoples and individuals and the incalculable ele- 
ment of chance. His 01~11 interpretation of the workings of these 
forces are given mainly in the numerous speeches, often in balanc- 
ing pairs, in ~ ~ h i c h  he reveals the essentials of the situation as it 
presented itself to the leading participants at decisive moments in 
the \i-ar. Scholars have found some difficulty in believing that 
these speeches reproduce as much of the substance of ivhat was 
actually said as Thucydides appears to claim. And though the Tar 
is described throughout with an appearance of utter detachment, 
the author reveals much about his own ideals in his admiration for 
the sagacity of Themistocles and the authority of Perjcles. who 
represents the spirit of that Athens which the war destroyed, and 
in his detestation of Cleon's demagogic opportunism. 

The Greek of Thucydides, especially in the speeches, is of great 
difficulty. As he wrote he was forging the instrument to express 
the most complicated thought yet conveyed in writing. Though 
harsh and austere in the opinion of Greek critics, he was not unin- 
fluenced by contemporary fashion, but he owes less to the euphu- 
ism of Gorgias (see be lo^^) than is often supposed. In using the 
new methods of grouping ideas in a balanced and antithetical 
pattern he sometiines failed to fit his subject matter to the pattern 
which he imposed upon it;  this. together x~i th an occasional oxTer- 
concentration of thought, is the main source of the obscurity which 
has troubled ancient as well as modern readers. 

Just as Thucydides had linked his xork by means of a digression 
in his first book to the point at which Herodotus had stopped. so 
Xenophon (c. 430-c. 354) began his Helle?zica \\-here Thucydides' 
unfinished history breaks off in 411, as did Theopompus and 
Cratippus after him. He carried it down to the end of the Tvar and 
later wrote a continuation down to 362. His work is superficial 
by comparison with that of Thucydides, but he writes ~vith author- 
ity of military affairs and accordingly appears at  his best in the 
A~zabasis, an account of his participation in the enterprise of the 
Greek mercenary army with which the Persian prince Cyrus tried 
to expel his brother from the throne, and of the adventurous 
march of the Greeks after the murder of their leaders by the 
Persians. frorn near Babylon to the Black sea coast. Senophon 
also lT:rote three books, Me?noi.ahiiia, Sympositrvz and Apologia, 
in praise of Socrates, whom he seems to have admired rather than 
to have understood. His other major work. the Cyi.ofioedi~~, ~ c a s  
a piece of acknowledged fiction, perhaps the first of its kind, an 
imaginary account oi the education of the great Cyrus, the founder 
of the Persian empire. He ~vrote also 3 number of short essays 
o i  \vhich those on hunting and horse:~~nnship are the best. His 
personality i j  engaging. bu t  his moralizing is rather prosy, and 
the sun-ival of a possibly disproportionate bulk oi his xork is 
due to the high esteem in which his style Tvas held in antiquity. 

No other historical xriting of the 4th century has survived ex- 
cept for a substailtial papyrus fragment containing a record of 
events of the years 306-395. The two leading historians r h o  are 
knonn to hzve covered this period are Ephorus (c. 405-330) 
of C'S-me in .Asia 1,Ijnor who n-rote the first universal history of 
Greece beginning in the heroic age with the coming of the Dorians 

c. 1000 B.C. and continuing to his own time, a highly influential 
work much used as a source by later writers; and Theopompus of 
Chios. Both were closer in spirit to Xenophon than to Thucydides, 
lavish with moral judgments and rhetorical embellishment. They  
mark the beginning of the decline of history toward the position 
of a mere province of rhetoric. the composition of a narrative 
which ~i-ill a t  once edify and divert a reader, so that it was possible, 
four centuries later, for Dionysius of Halicarnassus to censure 
Thucydides for choosing a historical subject so little to the credit 
of his countrymen as the Peloponnesian War. 

More scientific work was done by the successors of Hellanicus 
in the field of regional histories, especially of Attica. Androtion 
and Cleidemus in the 4th century and Philochorus continuing into 
the 3rd century did valuable work in an unpretentious way, basing 
their conclusions to a considerable extent on the study of the 
Athenian archives. I n  the west Philistus (c. 430-6. 360) of Syra- 
cuse. himself a man of action, wrote a history of Sicily which was 
highly esteemed. The same cannot be said of Ctesias who a t  the 
other end of the Greek 11-orld served as physician a t  the Persian 
court of Artaxerxes I1 (404-358) and wrote histories of Persia and 
India which were a byword for mendacity. 

2. Rhetor ic  a n d  Oratory.- In few societies has the power of 
fluent and persuasive speech been more highly valued than it was 
in Greece. and even in H o p e r  there are speeches which are pieces 
of finished rhetoric. But it was the rise of democratic forms of 
government that provided the great incentive to study and instruc- 
tion in the arts of persuasion, which were equally necessary f o r  
political debate in the assembly and for attack and defense in the 
law courts. Litigants mere not represented by advocates and the 
only professional help available to the private individual was that  
of the speech writer ~ h o  could use his skill and knowledge to 
provide a speech to be learned and delivered before the jury (see 
RHETORIC). 

The formal study of rhetoric seems to have originated in the 
democracy of Syracuse c .  460 B.C. with Corax and with his pupils 
Tisias and Gorgias (d. 376 B.c.); they also gave instruction in 
Athens. Corax is reputed to have been the first to write a teclzne 
or handbook on the art of rhetoric dealing with such topics as 
arguments from probability and the parts into mhich speeches 
should be divided; soon a number of such works were in circu- 
lation. Most of the Sophists had pretensions as teachers of the 
ar t  of speaking. especially Protagoras with his doctrine that on 
each subject there is a stronger and a weaker (not a better and 
a worse) argument and that by art the weaker can be made to 
prevail. and Prodicus (c. 465-after 399 B.c.) of Ceos with his 
studies in the use of ~vords. 

Antiphon (c. 450-411), the first professional speech writer, n7as 
an opponent of democracy and influential behind the scenes po- 
litically. Three speeches of his have been preserved. all dealing 
n-ith homicide cases, and three "tetralogies," sets of two pairs of 
speeches containing the arguments to be used on both sides in 
imaginary cases of homicide. Their authenticity has been doubled, 
but they are undoubtedly early, and they are of great interest be- 
cause of the primitive ideas concerning bloodguilt and the duty of 
vengeance which they contain. The style of Antiphon is bare and 
clo-ely knit and the structure sometimes rather crudely antitheti- 
cal; he !\.as little influenced by the technical advances of the late 
5th century. Gorgias from Sicily! who paid a memorable visit to 
Athens in 477. introduced an elaborate balance and symmetry em- 
phasized by rh?-me and assonance by which the .4thenians \\-ere for 
a short time much attracted: and Thrasymachus of Chalcedon: 
best kno~vn for his appearance in Plato's Repzlblic, made a more 
solid contribution to the evolution of a periodic and rhythmical 
style. 

.Xndocides ( c .  440-6. 330) vc-as involved in the scandal of the 
profanation of the Eleusinian mysteries in 415 (see ALCIBIADES) 
and spent much of his life in exile. His three speeches contain 
vixrid narrative: but as an orator he was admittedly amateurish. Of 
the earlier generation of orators the most important x a s  Lysias 
ic .  455-c. 3801; .is-ho lix-ed at  Athens for many years as a resident 
alien and supported himself by nriting speeches when he lost his 
wealth and a11 but his life in the troubled times which follolved the 
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fall of the city. Of all the Attic orators he is the one most likely 
to be read with pleasure today. His simple, lucid style has obvious 
charm, though those who preferred him to Plato carried their 
devotion to Attic purity rather far. His speeches, some of them 
written for litigants of humble station, show dexterous adaptation 
to the character of the speaker, though the most interesting of 
all is his own attack on Eratosthenes, one of the "Thirty Tyrants" 
imposed on Athens by the Spartans in 404 B.c., which contains a 
brilliant account of their reign of terror. 

The 12 extant speeches of Isaeus, who was active in the first 
half of the 4th century B.c., all deal with testamentary cases, and 
are of interest mainly for the light they throw on Athenian law. 
But Isocrates, who was influential in Athens for half a century 
before his death a t  the age of 98 in 338, exerted an influence out of 
proportion to his talents. He perfected a periodic prose style 
which through the medium of Latin was widely accepted as a 
pattern, and he helped to give to rhetoric its predominance in 
the educational system of the ancient world. Because of the 
weakness of his voice and the diffidence of his temperament he 
did not himself speak in public, but after a short career as a writer 
of forensic speeches he set up a school of rhetoric and political 
science at Athens which was attended by many of the most dis- 
tinguished figures of the period. His own writings were in the 
form of speeches, but were never intended to be delivered. He 
shours some insight into the political troubles of the Greek world 
with its endless bickerings between cities incapable of co-operation, 
and he dreamed of unity expressing itself in common action against 
Persia under the leadership of Athens or, when that became im- 
possible, of blacedon. But he thought and wrote in generalities 
and drew his examples from bogus history; he may have done 
something to prepare Greek opinion for what was to come, but 
his appeal was to the emotions. Never has a political pamphleteer 
been so utterly devoid of incisiveness, and this defect in his mind 
was reflected in his style. He avoided the exuberant excess of his 
master Gorgias while retaining much of his balance and symmetry. 
H e  was the first master of the long periodic sentence in which the 
clauses are so grouped and subordinated to the sense of the whole 
that the reader is never in danger of losing the thread of the argu- 
ment. This was a great achievement, but Isocrates had insufficient 
mental vigour and technical finesse to avoid monotony. 

The greatest of the orators was by general consent Demosthenes 
(38413-322), supreme in vehemence and power though lacking in 
some of the more delicate shades of rhetorical skill. In  his case 
a number of deliberative speeches have survived, the actual words 
-or something very like them-spoken before the assembly, in 
addition to forensic speeches of which many are of a political 
character. He made efforts to rouse the Athenians to an an7areness 
of the growing menace of Macedon, and in the series of three 
great speeches culminating in O n  the Crown his bitter feud with 
the opposing orator Aeschines lives again, the more vividly because 
the speeches which he answers are the only three of Aeschines 
that survive. 

After Demosthenes, oratory faded together with the political 
setting to which it owed its pre-eminence. Of Hyperides (c .  390- 
322), an able all-round speaker, a good deal has been recovered on 
papyrus; of the statesman and financier Lycurgus ( c .  396-325) a 
single speech survives, and of the undistinguished Dinarchus (c. 
361-c. 290), probably three. 

3. Philosophy.-Philosophic prose, the greatest literary 
achievement of the 4th century, derives from Socrates (who him- 
self wrote nothing) and his characteristic method of teaching by 
question and answer, which leads naturally to the dialogue. So- 
cratic dialogues were first composed by Alexamenus of Teos and 
the dialogue form was used also by Antisthenes, both disciples of 
Socrates. But by far  the greatest of these writers was Plato 
142817-348/7), uho  came of a distinguished Athenian family. 
Shortly after Socrates' death in 399 he wrote some dialogues, 
mostly short, which probably owed a good deal to the prose mimes 
of Sophron of Syracuse; to this group of works belongs the 
Apology,  an idealized version of Socrates' defense at  his trial, and 
probably t1~0  profounder dialogues, Protagoras and Gorgias In 
the decade after 385 he wrote the series of brilliant works, Phaedo, 

Phaedrus, Symposium,  culminating in the Republic. His Socrates 
is the most carefully drawn character in Greek literature. The 
personal touches, the mannerisms and turns of phrase which the 
dramatic poets had excluded from their art are here used with 
wonderful effect. Subsequent dialogues became more austerely 
philosophical; Socrates tends increasingly to be a mere spokesman 
for Plato's thought, and in the last of his works, the Laws, he 
is replaced by a colourless "stranger." 

Plato's style is a thing of matchless beauty, though ancient 
critics, who were apt to entangle themselves in the rules they had 
invented, found it too poetical. All human experience is within 
its range; it fits itself to every nuance of a developing argument, 
rises to the heights of earnest eloquence in discourse on man's 
destiny, and reflects with equal faithfulness the wit and gaiety 
of a drinking party and the grandeur of Socrates in the condemned 
cell. 

Plato's pupil Aristotle (384-322) was admired in antiquity for 
his style, but those of his works which have survived are all of 
the "esoteric" sort, intended for use in connection with his philo- 
sophical and scientific school, the Lyceum. They are without 
literary grace and approximate at  times to lecture notes, the only 
exception being the Constitution of Athens.  His works on literary 
subjects, the Rhetoric and, above all, the Poetics, had an immense 
effect on literary theory in the centuries after the Renaissance, 
which was not less potent because they were generally misunder- 
stood. But in the ancient world Aristotelian doctrine was known 
mainly through the works of his successor Theophrastus (37110- 
288/7), which are lost except for two books on plants and the 
famous collection of 30 Characters, sketches of human types much 
imitated by English writers of the 17th century. 

With Theophrastus Attic prose dies out until the artificial revival 
in the 2nd century A.D. In the meantime a vast amount of prose 
was written, much of it of a very technical nature. but with few 
literary pretensions. Rhetoric, become a mere literary exercise in 
a world in which rhetoric was divorced from political influence, 
developed an ornate and flowery manner associated with the Asian 
school of Hegesias of Magnesia (A.  c. 300 B.c.). 

Alexander the Great's conquest of Asia between 334 and 323 
transformed Greek life. Macedonians and Greeks composed the 
new governing class over the whole of the eastern Mediterranean 
and much of the continent beyond, and Greek became the language 
of administration, a new composite dialect based to some extent 
on Attic and spoken with little variation over wide areas, the so- 
called koine or common language. At the same time the cities of 
Greece and Asia Minor, even when they preserved their inde- 
pendence, lost most of their significance. The city ceased to be the 
universal frame within which the life of the people was conducted. 
More than ever before the individual was becoming aware of his 
isolation and seeking consolation and satisfaction outside corporate 
society. Henceforward the impulse to artistic creation and its 
reward came from the individual patron and not from a city, and 
the poet's audience, except a t  Athens. where comedy was still a 
living form during the first third of the 3rd century, consisted of 
a body of highly cultivated readers scattered over the Greek world. 
The things which appealed to this audience were finished ~vorkman- 
ship and aealth of learned allusion. Their self-consciousness led 
them to appreciate psychological subtlety, above all in the treat- 
ment of love, and since many lived in the great cities whose growth 
was a feature of the period they began to develop the townsman's 
sensibility to values which are taken for granted when all human 
life is within reach of the country. Sature began to take a new 
place in poetry. 

An event of great importance for the development of the nem 
tendencies was the founding of the hluseum, the shrine of the 
Muses, at Alexandria, the most famous of Alexander's new cities. 
Ptolemy I ,  Alexander's general. to whom fell the kingdom of Egypt 
 hen the empire was divided up in the civil .il.ars which follox,~ed 
Alexander's death, was inspired by Demetrius Phalereus. both a 
man of action and a member of the Peripatetic school of philoso- 
phers founded by Aristotle, to establish this institution with its 
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enormous library and facilities for pursuing the life of scholarship. 
The chief librarian was a sort of regius professor and sometimes 
a poet, as well as tutor of the heir apparent. The task of accumu- 
lating and preserving knowledge was for the first time properly 
e n d o ~ ~ e d ;  the Sophists had begun it, Aristotle. who attached more 
importance than did most philosophers to knowledge for its own 
sake, had continued it! his Peripatetic followers developed this 
rather than the philosophic side of their master's activity, and 
finally the scholars of Alexandria pursued ~ ~ i t h  zeal numerous 
branches of research. To  them are owed not only the texts of an- 
cient authors but a great deal of the learning required for their 
elucidation. Ylore often than not the scholars were the poets of 
the Hellenistic age, and their scholarship influenced their poetry 
more perhaps than their poetry their scholarship. 

The Hellenistic period lasted from the establishment of the 
kingdoms into which Alexander's empire was resolved to the end 
of the 1st century B.c.! when Roman supremacy had been extended 
over the near east and a new Greco-Roman culture began to de- 
velop. For the next three centuries, until Constantinople became 
the capital of the later Roman or Byzantine empire, Greek miters 
were conscious of belonging to a world of which Rome r a s  the 
centre, even though by a convention rarely disregarded they ig- 
nored the existence of Latin literature. 

1. Poetry.-The creative period of Hellenism was practically 
contained xithin the span of the 3rd century. To this period be- 
long the outstanding poets, Theocritus, Callimachus and Apol- 
lonius of Rhodes, to vrhom ancient critics would have added Xratus. 
Theocritus (c. 310-2.50). born at  Syracuse, was associated with 
Phiietas of Cos, earliest of Hellenistic poets, and enjoyed the 
patronage of Ptolenly I1 at  Alexandria. He was essentially a 
nriter of mimes, short dramatic scenes of everyday life. and he is 
best knoll-n as the inventor of bucolic mime or pastoral poetry, in 
which he presented with varying degrees of realism scenes from 
the lives of shepherds and goatherds in Sicily and southern Italy; 
whether he adopted the device of later pastoral poetry and pre- 
sented in the guise of rustics persons from higher walks of life 
is uncertain. He also dramatized mith brilliant realism scenes 
from middle-class life, and in his second idyll Simaetha. ~vho tries 
by incantations to recover the love of the man 1%-ho has deserted 
her, touches the fringe of tragedy. He used also another Hellenis- 
tic form, the epyllion, which is the modern name for the short 
scene of heroic narrative poetry in which heroic stature is often 
reduced by playful realism and delicate psychology. I t  may seem 
strange that one \vho touches so rarely on serious things should 
rank so high among poets, but in his hands the hexameter attained 
a lyric purity and sweetness unrivaled elsewhere, and in it he ex- 
pressed the awakening delight in the charms of nature. His fol- 
loxrers in bucolic were Moschus and Bion; not all the few poems 
ascribed to them are genuine and some are as late as the 1st century 
B.C. 

Callimachus (fl. c.  260 KC.) was a scholar as well as a poet. 
and his great catalogue of the Alexandrian library was of enduring 
importance. His most famous work, of .~vhich substantial frag- 
ments survive, was the Aitia, an elegiac poem describing the 
origins of various rites and customs; it  XTas heavy with learning 
but diversified by passages of entertaining narrative. His six 
hymns show immense poetic expertise; solemnity, playful charm, 
downright humour, antiquarian sentiment-everything is there ex- 
cept religious feeling. which the obsolete gods of Olympus could 
no longer be expected to awaken unless used symbolically, as by 
the Stoic Cleanthes in his Hynzn to Zezis. 

Callimachus also wrote epigrams, and fragments survive of 
Zambi, a revival in milder terms of Hipponax. The form was used 
by a number of writers of the 3rd century, many of them under 
the influence of Cynic philosophy, to denounce the vanities or' the 
T\-orld; their work, son~etiines in mixed prose and verse. had con- 
nections with both satire and the popular sermon. Bion the Borys- 
thenite. Menippus of Gadara. Cercidas and Phoenix of Colophon, 
the last two represented by appreciable fragments, were the chief 
writers in this field in the 3rd century B.C. 

Callimachus seems to have advanced a poetic theory strongly 
hostile to the full-scale epic and favouring the high intensity pos- 

sible only in shorter works. His epyllion Hecale, telling the story 
of Theseus and the boar of Marathon, was something of a mani- 
festo in opposition to Apollonius of Rhodes (b. c. 295 B.c.), 
scholar, tutor to l'tolemy I11 and author of the only extant classi- 
cal Creek epic apart from the Iliad and the Odyssey.  Apollonius' 
epic on the voyage of the Argonauts is so full of local legend, 
connected with the places touched at by the voyagers, that the 
coherence of the poem is lost, but Medea's wild passion for Jason 
is marked by a new sort of romantic awareness of which there are 
only hints in Euripides and which is fully realized in the Dido epi- 
sode of Virgil's Ae~zeid.  Though Callimachus is usually counted 
the immediate victor in the controversy with Apollonius, who 
nonetheless achieved the office of head librarian, epics continued 
to be written in large numbers; Rhianus (275-195) wrote an epic 
on the !Tar between Sparta and Nessenia. 

The desire to combine learning mith poetry led to the revival 
of didactic verse; a form which had lost its raison d'gtre T%-hen 
prose came into general use. The Phaino+rzena of Aratus (c. 315- 
c. 240). a vcork 11-hich enjoyed a strange celebrity and was several 
times translated into Latin, is a versification of a treatise on the 
stars by Eudoxus of Cnidus (c. 400-c.347) ; its appeal. not obvious 
to the modern reader. must have lain in the skill with which an 
intractable theme vias handled in verse. Chance has preserved 
the poems of Nicander (probably 2nd century B.c.) on the unlikely 
subjects of cures for bites and antidotes to poisons. An even more 
repulsive example of versified erudition is the Alexandra attributed 
to Lycophron (fl. c. 285 B.c.), a riddling prophecy of 1,500 iambics 
spoken by Cassandra. 

The mimes of Herodas (3rd century B.c.), short realistic 
sketches of low life in iambic verse, have affinities both ivith the 
nonpastoral mimes of Theocritus and with the satire of the 6th- 
century Hipponax. They perhaps give a hint as to the character 
of the literature of popular entertainment, now lost except for 
a f e ~ v  scraps such as the moving complaint of a deserted maiden. 
the Fungvzentuin Gscn,iellin~zum ( c .  2nd century B.c.). hluch of 
the theatrical entertainment of the early empire consisted of 
mimes, though the pantomime in which the dancer expressed him- 
self entirely by gesture was even more popular. 

After the middle of the 3rd century poetic activity largely 
died avay,  though the great period of scholarship at  Alexandria 
and at  Pergamum was still to come. A few names of poets are 
known only because of their influence on Latin writers: Euphorion 
ib. c. 275 B.c.) of Chalcis and Parthenius (fl. 1st century B.c.), 
the teacher of Virgil. Thereafter Greek poetry practically ceases 
apart from a sporadic revival in the 4th century A.D. There is one 
exception; epigrams, usually in elegiac couplets, a form which goes 
back at least to Archilochus, continued to be written far into the 
Byzantine period. They have survived mainly in the two great 
compilations, the Planudean and Palatine Anthologies ( s ee  AN- 
THOLOGY'). based on several earlier collections of which the first 
of importance was the Garlnrtd of the Syrian poet Lleleager of 
Gadara. made c. 100 B.C. This diminutive form was vie11 suited 
to the excluisiteness of Hellenistic technique, and many of these 
little poems are of special interest because they seem to provide 
an outlet for the purely personal emotion so rarely expressed 
by Greek poets. Apart from poets other~vise known the chief 
epigrammatists were Asclepiades ifl. 270 B.C. j. Leonidas (3rd 
century B.c.) of Tarentum and Philodemus (d. 40 B.c.). 

2. Prose.-Of the great mass of Hellenistic and later prose, 
historical, scholarly and scientific, almost all has perished, uncon- 
sciously condemned to destruction by the readers and school- 
masters of the later Roman and Byzantine empires. \\'hat 
they selected for reading ITas copied from papyrus onto parch- 
ment and had some chance of survival till the age of printing: the 
rest was left to crumble away and only relatively few scraps on 
papyrus have been rescued from the rubbish heaps of Egypt. In  
a world addicted to rhetoric and indifferent to science, the busi- 
nesslike but rarely elegant prose of the koine aroused no interest. 

Histouj~.-.Among historians Polybius (c. 200-6. 118), the most 
outstanding. has survived in a fragmentary condition. Himself a 
leader of the Achaean league! then for many years a hostage in 
Italy where he \%-on the friendship of Roman Hellenists, he was 
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in a good position to appreciate the great historical phenomenon 
of the time, the rise of Rome. H e  wrote mainly of events of ~ h i c h  
he had direct experience, often with great insight; his work. in 
40 books of which 5 are extant, covered the period from 264 to 
146. The surviving books of the universal history of Diodorus 
Siculus (1st century B.C ) are important to historians for the 
information derived from better writers which they contain. Con- 
siderable excerpts remain of the immense work of Xicolaus of 
Damascus (1st century B.c.), who was secretary to Herod and 
tutor to the children of Antony and Cleopatra, but they contain 
as much fable as history. The most considerable of lost historians 
was Timaeus (c. 350-c. 250), whose history of the Greeks in the 
west down to 264 provided Polybius with his starting point. Later 
historians were Dionysius of Halicarnassus (fl. c. 20 B.c.), the 
literary critic, about half of whose Roman Antiquities are extant, 
Appian of Alexandria, who lived at Rome at  the time of Hadrian 
and wrote on Rome and its conquests, and Arrian (c. 96-c. 180 
A.D.) from Bithynia, who is the most valuable source for the life 
of Alexander the Great. 

Criticism.-The modest treatise On Style by an unknown De- 
metrius, sometimes identified with Demetrius Phalereus, is a piece 
of work in the Peripatetic tradition, perhaps as late as the 1st 
century A.D. I t  is generally believed that the treatise On the Sub- 
lime was written c. A.D. 40 by an otherwise unknown author (usu- 
ally known as Longinus). Alone among ancient critics he does 
justice to creative literature as "the echo of a great soul," and 
he is except~onal for a Greek in that he mentions both Cicero and 
the Book of Genesis. On a lower plane Dionysius of Halicarnas- 
sus discussed ~ ~ i t h  great subtlety the stylistic techniques of vari- 
ous writers. The so-called Bibliotheca of Apollodorus, long 
attributed to Apollodorus of Athens (c. 180 B.c.) but probably be- 
longing to the Greco-Roman period, is a handy compendium of 
mythology, and in a sense a ~vork of learning. The rest of the vast 
literary learning of the age is lost except for the little that mas 
preserved by later commentators and a few papyrus fragments like 
Satyrus' chapters on Euripides. 

Scielzce and Topography.-Scientific work such as the astronomy 
and geography of Eratosthenes (c. 276-c. 192) of Alexandria, also 
a poet of some distinction, is known mainly from later summaries, 
but considerable quantities of the mathematicians, especially of 
Euclid (fl. 300 B.c.) and of Archimedes (c. 287-212), have been 
preserved. 

The great medical writer Galen (c. 130-c. 200) was physician 
to both Marcus Aurelius and Commodus; an enormous voluine of 
his mark has survived. The medical writings of his contemporary 
Sextus Empiricus are lost, but his philosophical &ritings are an 
important source for the history of Greek philosophy. The sur- 
vey of the Mediterranean by Strabo in the time of Augustus pre- 
serves much valuable information and so, in a more limited field. 
does the description of Greece by Pausanias, which is rich in local 
legend and useful to the archaeologist for its account of the 
monuments and works of ar t  to be seen in the later part of the 
2nd century A.D. The Greek achievement in astronomy and geog- 
raphy was summed up in the work of Ptolemy of Alexandria in 
the 2nd century A.D. 

Judaeo-Christian Writings.-Prose of a different kind has come 
down from the eastern end of the Mediterranean. Greek became 
the language of the large settlement of Jews at  Alexandria; Hebrew 
and Aramaic were forgotten by many, and the Septuagint, the 
Greek version of the Old Testament for Greek-speaking Jews, 
was completed by about the end of the 2nd century. Most of the 
Apocrypha is extant in Greek, and much of it was originally com- 
posed in that language. A surprising work, fragments of which 
are preserved in Eusebius of Caesarea, is the Exagoge of Ezekiel, 
a play in more or less Euripidean iambics on the exodus of the 
Jews from Egypt. In Alexandria the change from WIacedonian 
to Roman rule made little difference. Philo in the early years 
of the Roman empire commented on the Jewish scriptures in the 
light of Greek thought. Josephus (c. 37-6. 98) fought on both 
sides in Roman-Jewish wars and wrote important works on Jewish 
history. The New Testament was written in  popular Greek 
(koine), though in some parts the influence of Aramaic is to be 

suspected. Clement of Rome and Ignatius of Antioch were the 
most famous of the Apostolic Fathers. Justin Martyr (c. 100-c. 
165) was the first in the line of Christian apologists which culmi- 
nated in Clement of Alexandria (c. 150-c. 215) and Origen (c. 
185-C. 254). 

Plutarch.--The Parallel Lives of famous Greeks and Romans by 
Plutarch (c. 45-c. 120) of Chaeronea in Boeotia was for cen- 
turies one of the formative books for educated Europeans. Great 
figures from an idealized past are presented for the edification of 
the lesser men of his own day, and the anecdotes with which the 
Lives abound are of various degrees of credibility. They belong 
to biography rather than to history, though they are an important 
source for historians. A number of shorter works on a wide vari- 
ety of subjects have come down under the title of Moralia. Plu- 
tarch's rambling curiosity and uncritical piety show the intellectual 
tide of Greece as being well on the ebb. 

Second Sophistic Movement.-There was much concern over a 
question which had been argued ever since the days when Athens 
had ceased to be a free city: to what extent was Attic prose a norm 
which writers and especially orators were bound to follotv? Those 
who preferred the more full-blooded Asiatic style could claim that 
they were escaping from an unprofitable bondage to the past, but 
hardly anything is left to show its quality. Many prose writers, 
notably Dionysius, had given their language an Attic flavour, but 
it was not until near the end of the 1st century A.D. that, with 
the movement which is flattered by the name of the Second 
Sophistic. the task of reviving a dead dialect was pursued with full 
vigour. These writers were orators in the sense that they gave 
displays of their virtuosity in a society which was still greedy 
for the spoken word and they published their speeches to be read 
in a wider circle; some of them also wrote essays and dialogues. 
Dio Chrysostom (c. 40-after 114) of Prusa in Bithynia exempli- 
fied in exile under Domitian the virtues of Stoic and Cynic philoso- 
phy, and was too intent on his message to be a mere stylist. His 
experiences as a wanderer in remote provinces gave his speeches 
an extraneous interest! but they have also many of the qualities 
of the sermon. A more thoroughgoing Atticist was Aelius Aristides 
(c. 117-189), a writer of undeniable brilliance, interesting mainly 
for his account of his prolonged search for an escape from ill- 
health. But the only writer of real consequence from this period 
was Lucian (c. 125-after 180) of Samosata in Syria. His works 
are mainly slight and satirical, but his gift of humour, even though 
it is repetitive, cannot be denied. His talent was for revealing 
the ridiculous side of things, and in an increasingly credulous 
world of astrologers, charlatans and miracle mongers he found 
much to ridicule. but an undue proportion of his effort was devoted 
to making easy fun of the moribund deities of Olympus. Yet he 
is the last Greek to sho~v confidence in the validity of human reason 
as a test of the possible and the credible. The defect of this quality 
can be illustrated from the fascinating Life of Apollonius of Tyana, 
philosopher and mystic, by Philostratus (c. 170-c. 245 A.D.) ,  who 
also wrote the Lives of the Soplzists. A more valuable though less 
accomplished work is the Lives and Opinions of Famous Philoso- 
phers by an otherwise unknown Diogenes Laertius probably of 
the 3rd century A.D. Other examples of learned miscellanies, 
often frivolous and always undiscriminating, are the compilations 
of Aelian and of Athenaeus, both of the same period as Philos- 
tratus. 

Philosophy.-Philosophical activity in the early empire was 
almost confined to moralizings based on Stoicism. Epictetus (b. c. 
A.D. 50) has had a wide appeal to the seriods-minded of all periods, 
and he influenced especially the philosophic emperor Marcus 
Aurelius (12 1-1 80 j , whose hleditations have taken their place 
beside works of Christian devotion. Many of Plutarch's ~lloralia 
are Platonic with vaguely mystical tendencies, but Plotinus (205- 
270) is the last major thinker in the classical ~vorld. He gave a 
new direction to Platonic and Pythagorean mysticism expressed in 
a style usually obscure but rising at times to real grandeur (see 
NEOPLATONISM) .  

TIze Xove1.-The latest creation of the Greek genius was the 
novel. or erotic romance. I t  now seems likely that the first de- 
velopments were as early as the 1st century B.c., and the origins 
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reach back to such plays of love triumphant as the lost Andromeda 
of Euripides and the N e ~ r  Comedy, to Xenophon's daydreams 
about the education of Cyrus and to the largely fictitious narratives 
which were one extreme of ~vha t  passed for history from the 3rd , 

century B.C. onward. Of these last the best-known examples are 
the Alexander Romances. a mildly distorted and embroidered ver- 
sion of the exploits of Alexander the Great IT-hich supplied some 
of the favourite reading of the middle ages. Erotic elegy and 
epigram may have contributed something and so may the lost 
"?r.Iilesian Tales" of Aristides of Miletus (c. 100 B.c.)! though 
these last appear to have depended on a pornographic interest 
which is almost completely absent from the Greek romances. 
Of the Sinus romance (dealing with the love of Ninus, founder of 
Nineveh). vhich was probably of the 1st century B.c., only frag- 
ments survive. but full-length works survive by Chariton (2nd cen- 
tury A.D.). Heliodorus (3rd century A.D.). Xenophon (2nd or 3rd 
century A.D.) of Ephesus and Achilles Tatius (2nd century AD.) ; 
all deal with true lovers separated by innumerable obstacles of 
human ~~ickedness and natural catastrophe and finally united. 
Daphrzis and Clzloe by Longus (probably 3rd century A.D.) stands 
apart from the others because of its pastoral rather than quasi- 
historical setting. The works of Dictys Cretensis and Dares 
Phrygius belong to the same period. They claim to give a pre- 
Homeric account of the Trojan 'l17ar. The Greek originals are 
almost wholly lost. but the Latin version was for the middle ages 
the main source for the story of Troy. (D. W. Ls.) 

11. BYZANTINE (4TH CENTURY A.D.-1453) 
1. Characteristics.-By Byzantine literature is meant the liter- 

ature written in Greek during the so-called Byzantine period ( c .  
300-1453). After Byzantine art it is the most genuine and direct 
expression of Byzantine civilization-that is to say, of that self- 
contained medieval Christian culture of which the Byzantine em- 
pire n7as the vehicle. If it is to be rightly judged it is of no use 
either to apply to it the standards of value of modern literary 
criticism. or to bring to it a mind attuned by the classics to an 
overrating of Greek antiquity. Instead, an attempt must be made 
to understand the particular religious, political and social worlds 
from which it derives. 

Byzantine literature was a constituent part of a civilization 
whose character v7as determined by the centralized structure of 
politics in the Byzantine empire, particularly by court life in Con- 
stantinople (Byzantium). Byzantine culture was the direct and 
organic continuation of Greco-Roman culture in Christian dress. 
In  the 3rd century A.D. the spiritual foundations of literature 
and art were a mixture,of religious and philosophical tendencies- 
a union of Neoplatonic emanation doctrine, Gnosis. heliolatry, 
emperor cult and magic. T o  this Christianity, strengthened and 
organized by three centuries of persecution, brought a new note 
which in the course of a further three centuries succeeded in be- 
.coming the dominant in all literary activity in the empire. This 
came about after Constantine the Great christianized .lugustus' 
idea of a Roman ~vorld empire and made the Christian church the 
guardian of the Greco-Roman cultural tradition. I t  came about 
in the tough fight against the ancient powers of civilization- 
against paganism, Seoplatonism, Gnosticism and against the 
Christian heresies; and in the course of that fight there flowed 
from these into the new Christian orthodoxy an abundance of 
ideas and beliefs. I n  the process Constantinople, the "Sew Rome" 
on the Bosporus, raised by Constantine to be the new capital, 
drew all the significant powers of the empire to itself. allowing 
the old cities of learning and literature-Rome. Alexandria: Anti- 
och, Athens-gradually to decay. Byzantine literature thus 
acquired a metropolitan. court and exclusively aristocratic charac- 
ter. This development explains many of its peculiarities, for in- 
stance the nurnber and the solemnity of the laudatory speeches 
to the emperor and his family and the preponderance of poems on 
the emperor's glorious deeds. which become intelligible in view of 
the unique position which the Byzantine emperor held as Christ's 
substitute on earth: the praise !!-on from his subjects is therefore 
paid primarily to Christ himself. 

In  the light of the same development Byzantine conservatism in 

the use of outward literary forms, particularly language, becomes 
understandable. This language had to preserve the forms of the 
.speech of the Yew Testament and the Fathers and, on the other 
hand, those of the Attic models from the great literary past. For  it 
was the pride of the Byzantines that God had given mankind his 
revelation (beyond ivhich no advance in human knowledge seemed 
possible) in the Greek tongue; and that the classical poetry and 
learned writings of the pagan forefathers, who had cultivated the 
most varied sorts of literature, was also clothed in this language; 
and that in addition the "Attic" language was up to that time the 
speech of the cultured in all the schools of the known world. Thus 
they ~vould not permit this language to display in literature the 
leveling and simplifying influences ~vhich it suffered in daily use 
in the mouths of the people. This Byzantine pride in being the 
chosen people of the Sen-  Covenant and the heir of an unsurpassa- 
ble spiritual culture is also the basic explanation of the principle 
of excluding all fertilization and invigoration by the ideas and 
literature of other nations. While the language of daily life de- 
veloped according to its own intrinsic laws into modern Greek (a  
process practically complete by the middle of the 15th century), 
in the literary field Byzantium clung to speech forms artificially 
frozen at  the Hellenistic Greek stage, falling into what was a t  
times misunderstood Atticism. &limesis (imitation of the an- 
cients) became the principle behind all literary forms and scarcely 
allon-ed the genuine note of feeling and passion, springing straight 
from the heart, to appear in poetry or preaching. The undue 
value placed on form soon began to smother the sense for origi- 
nality of content and invention; virtuosity in the mastery of verse 
technique or of the rules of rhetoric became an end in itself, so 
that metrical forms were even used, for example, in astronomical 
or legal treatises. On the other hand the consciousness of being 
in sole possession of the treasures of knowledge inherited from 
the ancients led to an overrating of erudition-hence the pedantic, 
obtrusively didactic form of many Byzantine writers or the gloss 
mania of philologists like John Tzetzes (d. 1185), who thought it 
necessary to annotate the copious literary conceits of his own let- 
ters. 

In  addition there is the all-pervading Byzantine rationalism, 
~vhich forms a curious polarity to the religious tendency totvard 
mysticism and which a t  times assumes that the secrets of nature 
and of the divine are to be stormed by a nai've prosiness. Further, 
there is the deeply rooted individualism, still to be seen in the 
Greek people, which caused a peculiar tension with regard to  the 
confining bonds of ecclesiastical and political orthodoxy. These 
contrasts explain the discords which are to be felt in much Byzan- 
tine literature: the direct juxtaposition of devout Christian faith 
and an occasional flippant atheism; the lack of humour and the 
pleasure in malicious ridicule which appears from time to time; 
the tendency toward a bigoted asceticism shot through by fear 
of eternal retribution. All this explains why love lyrics form 
a very small part of early Byzantine literature and inner experience 
takes refuge in religious lyrics, though these are sometimes mag- 
nificent of their type. 

The failings of Byzantine literature stem, therefore, largely 
frorn the religious and political tendencies of the time, though the 
psychological make-up of the Byzantine world also plays a part.  
The failings are balanced by certain merits. Thus, belief in the 
divine vocation of the Christian "Roman ernpire of the Greek 
nation!' meant that Byzantine historical writing preserved the best 
traditions of the Roman histovia right through the centuries until 
the end of the empire with only short interruptions, and accom- 
panied Byzantine history to the end with a long series of highly 
finished accounts of events; it was the 12th century before \vestern 
Europe had anything comparable to set beside this achievement. 
In  these n-orks Byzantine rationalism provides to a large extent not 
only a good descriptive survey of the fate of the empire but in 
addition information about the many neighbouring European and 
non-European peoples against whom the empire had perpetually 
to assert itself; in many cases Byzantine historical wit ing provides 
the only available information about the period. Then, the tra- 
ditionalism of the Byzantines, their ambition to match the ancient 
models, saved for posterity the best of ancient Greek literature, 
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which served them as a pattern; even so, much was allowed to 
perish on the principle enunciated by the emperor Constantine VII 
Porphyrogenitus (d. 959) in the preface to his great series of 
excerpts: that it is better for mankind to possess a careful selection 
of a whole literature than an endless abundance of inferior l~ork .  
As a result of the Byzantine tendency toward pedantry. many 
early scholia (explanatory notes) were preserved and added to by 
such Byzantine scholars as Eustathius of Thessalonica (d. 1194) 
or Maximus Planudes (early 14th century) ; without these scholia, 
begun by the Alexandrine scholars of the 4th century B c., many 
passages in ancient literature would remain obscure. The com- 
parative purity in which the ancient texts have come down to us is 
also largely due to the pedantry of Byzantine scholars. An espe- 
cially important result of the speculative propensity of the Byzan- 
tines was the shaping of early Christian theology by the 
philosophically trained Fathers of the Church, particularly by the 
4th-century Basil of Caesarea, Gregory of Nazianzus, Gregory of 
Nyssa; Christianity, a t  a critical stage in its history, was thus 
equipped to win its way against the philosophically supported re- 
ligions and ideologies (Gnosticism, Neoplatonism) and to become 
the religion also of the educated and the upper classes. Further, 
one result of Byzantine melancholia was the mysticism embodied 
in its purest form in the Pseudo-Dionysius the Areopagite. This 
was important not only for theologians in the Christian east, such 
as Symeon the New Theologian (d. 1022) and Nicholas Cabasilas 
(14th century) ; after the 9th century it became influential in the 
west also and may be viewed as the root of one of the basic ideals 
of piety in European spiritual history. The rich garland of ec- 
clesiastical Byzantine poetry, a t  once deeply felt and varied in 
form, sprang from the same piety, which penetrated all sections 
of life. 

The Byzantine achievement in the sphere of popular poetry 
perhaps appeals most to modern taste. I t  is composed in the lan- 
guage of the people, that is to say in the language evolved from 
the idiom of daily life, and in the also popular pentadecasyllabic 
(15-foot) metre. The higher officials and clerics, the class which 
dominated literary criticism, did not therefore regard this folk 
poetry as ''literature" a t  all and it consequently survived only in 
relatively late manuscripts (15th-17th century; i.e., partly from 
the post-Byzantine period). Besides the extensive, imaginative 
epic of Digenes Akritas, whose origins go back to the 10th century, 
this poetry, filled with the spirit of the common people, includes a 
quantity of fairy tale and historical material clothed in epic form: 
the animal fables particularly show an overflowing power of in- 
vention and great epic talent. 

In  spite of the unquestioned superiority of Byzantine literature 
over western literature of the same period, which was written in 
Latin, and in spite of the admiration which the west entertained 
for Byzantine culture, the effect of the one on the other was 
comparatively small. On the one hand, the Byzantines, as has been 
mentioned, excluded on principle western literary forms and, up to 
the 12th century, western material and subjects; in the west, on 
the other hand, the Germanic conquests made a break in cultural 
tradition which meant that the knowledge of Greek was soon lost. 
Jerome and Rufinus translated a relatively small amount into 
Latin in the 4th and 5th centuries, but even Augustine could 
scarcely read the Greek authors in the original. The important 
influence of the 5th-6th century Pseudo-Dionysius the Areopagite 
was only transmitted to the west after his work had been trans- 
lated into Latin in the 9th century by Abbot Hildwin of St. Denis 
and by Duns Scotus Erigena. A Latin translation of the Pege 
gnoseos ("Fountain of Knowledge") by John of Damascus also 
exercised a certain influence on Thomas Aquinas (d. 1274) ; on the 
other hand. it was not until c. 1400 that parts of Aquinas' writings 
mere knonn in the Byzantine world and then they had no notice- 
able effect. Give and take in the realm of popular lite~ature is 
more frequent and more noticeable, being an accompaniment of 
the contact of the lower classes through the crusades. especially 
in the 12th century; saga and story, much of ~ ~ h i c h  had come to 
Byzdntium from the middle east, mas at  that time freely exchanged 
In  general. ho~zever, literary contact between the Byzantine em- 
pire and its western neighbours suffered from the mistrust vihich 

was increased by religious schism and the political rivalries aroused 
by the crusades. 

Even in Egypt and Asia Minor, both of which were centres of 
theological litemture in the 4th and 5th centuries, the influence 
of Greek literature could not withstand the revival of the vernacu- 
lars (Coptic, Syriac), and after the provinces were conquered by 
the Arabs (641) it was completely lost. 

On the other hand, Byzantine literature exercised a relatively 
strong influence on the peoples of eastern Europe, especially on the 
Slavs. There, to Bulgaria, to Serbia and, after Prince Vladimir's 
conversion to Christianity (c. 988), to Russia, Byzantine mission- 
aries brought not only the Bible and liturgical texts but also the 
sermons of their best preachers and the "chronicles" (history 
books; see be lo^^) which were saturated with the spirit of Byzan- 
tine theocracy; and through their tenure of the most important 
missionary bishoprics they saw to it that the education and politi- 
cal and ecclesiastical life of the newly won converts remained 
Byzantine. I t  1vas by these means that Byzantine literature ac- 
quired its most important and, for world history, its most signifi- 
cant success. 

2. Theology.-The great period of Greek theological literature, 
in the 4th and early 5th centuries, was largely the product of 
two factors: the establishment of Christianity as a permitted and 
then as the official religion of the state, and the stimulus afforded 
by heretical teachers such as Arius, Apollinaris, Nestorius and 
Eutyches (see also ARIANISM ; MONOPHYSITES). The main theo- 
logians of the 4th-5th centuries were Athanasius (c. 295-3 73), 
the chief opponent of Arius and creator of the pattern for Byzan- 
tine hagiography in his life of St. Anthony of Egypt; Eusebius (c. 
260-c. 340), who wrote the first ecclesiastical history as well as 
apologetic and antiheretical works and biblical commentaries; the 
three Cappadocian Fathers, Basil of Caesarea (St. Basil the Great; 
c. 330-379), who organized eastern monasticism, his brother 
Gregory of Xyssa (c. 330-c. 395), the earliest Greek ascetical 
author, and their friend Gregory of Nazianzus (c. 329-c. 369), 
known as Gregory the Theologian, who was also a poet; John 
Chrysostom (c. 347-407), bishop of Constantinople, the great 
preacher; Cyril (376-444) of Alexandria, untiring opponent of 
Nestorius, who represented the Alexandrian school; Theodoret (c. 
386-6. 457) of Cyrrhus, who represented the school of Antioch. 

After the middle of the 5th century theological literature was 
largely concerned with combating heresy. Leontius of Byzantium 
(d. c. 545). the first to introduce Aristotelian definitions into the- 
ology, wrote against Monophysites as did Anastasius of Sinai (d. 
c. 700) and Maximus the Confessor, the 7th-century mystic. 
Iconoclasm was opposed by John of Damascus whose Pege gnoseos 
was the first comprehensive exposition of Christian dogma, and 
who was one of the chief composers of the kanons (see Religious 
Poetry, below). The works of Theodore Studites (759-826), who 
also attacked iconoclasm, include kanons and homilies which give 
much information about monastic life. The great bibliographer 
Photius (d. 895), patriarch of Constantinople, was the first to 
crystallize the differences between the Latin and the Eastern 
churches into rigid formulas. The emperor Leo VI  the Wise (c. 
866-911) wrote liturgical poems and homilies for a number of 
festivals. In the early 12th century Euthymius Zigabenus com- 
piled his Panoplia dogrnatica, an armoury of theology against all 
heresies. 

At this time (11th to 12th century) there arose a tendency to 
introduce a kind of dialectic into theology in place of the accumu- 
lated citations from the Fathers, which had hitherto been the 
cherished and the only recognized method of supporting a dogmatic 
thesis. But, instead of developing into something like western 
scholasticism, this tendency, represented by Michael Psellus, 
John Italus (both 11th century) and Eustratius of Nicaea (d. c. 
1120), soon fell under the reproach of heresy and disappeared. 
Anti-Latin writings increased in number; their authors include the 
emperor Theodore I1 Lascaris (1 2 2 2-58). Gregory Palamas and 
Xilus Cabasilas (both 14th century). In  the last century of the 
empire theological writing mas almost wholly concerned with the 
Latin question and nith hesychasm, the doctrine of the uncreated 
light on >It. Tabor, of which Gregory Palamas was the defender. 
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3. Hagiography.- The literature consisting of the acts of the 

martyrs and the lives of the saints forms an independent group 
which is comparatively unaffected by theological issues. Its main 
interest centres in the personalities of the martyrs and saints them- 
selves. Apart from Athanasius' life of St. Anthony, Palladius' 
Lausiac history (5th century), Cyril of Scythopolis' lives of St. 
Saba and six other Palestinian abbots (6th century) and the life 
of John the Merciful, bishop of Alexandria, by Leontius of Neapo- 
lis in Cyprus (7th century), the authors are mostly anonymous. 
Most of the acts of the martyrs date from the great persecutions 
before the Byzantine period; together with the later lives of the 
saints, they were revised in the 10th century by Simeon Meta- 
phrastes on the rhetorical and linguistic principles of his own day. 
His new collection, in several volumes, largely superseded the older 
original texts (see also HAGIOLOGY ; BOLLANDISTS) . From the 
popular lives of the saints, which for the reading public of the 
Byzantine empire formed the chief substitute for modern belles- 
lettres, it is easy to trace the transition to the religious novel, 
of which the best-known example is the story of Barlaam and 
Josaphat. 

4. Rel igious Poetry.-The oldest surviving religious poetry 
was composed in the ancient Greek metres and was for use in 
private devotions, not public services; belonging to this group are 
the so-called "maiden's song" in the Symflosium of Methodius of 
Philippi (not "of Olympus" as he is mistakenly called; c. 31 1) and 
the religious poems of Gregory of Nazianzus (written between 381 
and 389; the few poems extant under his name which are not in 
ancient metres are not by him). The heretic Apollinaris of Laodi- 
cea (4th century) turned the Psalms into hexameters, perhaps with 
the intention of evading the emperor Julian's interdict on Christian 
education. Synesius, bishop of Cyrene (early 5th century). who 
was also the valiant defender of his city against its barbarian at- 
tackers, showed himself in the Christian hymns which he composed 
in classical metres to be saturated with the Keoplatonic spirit; the 
poems are a Christian counterpart to the pagan hymns of his con- 
temporary Proclus. 

More important than this private religious poetry are the Byzan- 
tine liturgical hymns. From comparatively modest beginnings 
the need for congregational hymns developed under the influence 
of the propagandist success which the Gnostics and above all the 
heretic Arius (d. c. 335) had with their religious poetry set to 
folk music. The model for the poetical development may well 
have been the Syrian church hymns. The earliest evidence which 
has been preserved, short poems (tropes) clinging closely to the 
language of the Scriptures, dates from the end of the 5th century. 
The verses are arranged in lines all with the same number of 
syllables, the accent (which here regulates the rhythm) coinciding 
with the emphasis. The principle behind ancient Greek prosody of 
regulating the rhythm by long and short syllables ceased to func- 
tion; from about the 2nd century A.D. all syllables became the 
same length in Greek, so that accent took over the function of 
regulating rhythm. On this principle there grew up from the 
5th-6th century the kontakion of several strophes, each having the 
same refrain, preceded by a strophe of irregular rhythmical form 
(the kukulion). The most prolific and successful writer of kon- 
takia was the Syrian Romanos (6th century); besides the 85 
kontakia which have survived under his name he probably wrote 
the famous Aknthistos hymn to the Virgin Mary. The dramatic 
construction of some of the kontakia shows that this literary form 
was a substitute to the Byzantines for the religious and secular 
drama which they did not possess. 

In the 7th century church poetry entered upon a new stage, 
characterized by an increase in artistic finish and a falling-off in 
poetical vigour, with the composition of the kanon, a poem built 
up out of eight or nine lyrics, all differently constructed. Andrew 
of Crete (c. 650-720) is regarded as the inventor of this new 
class of song. The most celebrated writers of kanons are John 
of Damascus and Cosmas of Jerusalem (both first half of the 8th 
century). Later. the composition of kanons was more particularly 
cultivated in the monastery of Studiu in Constantinople by its 
abbot, Theodore Studites, and others. 

5. History.-Byzantine historical accounts fall into two groups : 

historical works, describing a period of history in which the authors 
had lived and moved or one which only immediately preceded 
their own times, and chronicles, briefly recapitulating the history 
of the world. This second class has no exact counterpart in ancient 
literature. 

Byzantine histories of contemporary events do not differ sub- 
stantially in nature from ancient historical works, except in their 
Christian colouring. Yet even this is often very faint and blurred 
because of the close adherence to ancient methods. Apart from 
this, neither a new style nor a new critical method nor any radically 
new views appreciably altered the main character of Byzantine 
historiography. 

The outstripping of the Latin west by the Greek east, which 
after the close of the 4th century was a self-evident fact, is re- 
flected in historiography also. After Constantine the Great (d. 
337), the history of the empire, although its Latin character was 
maintained until the 6th century, was mostly written by Greeks; 
e.g., Eunapius (d. c. 347), Olympiodorus (5th century), Priscus, 
Malchus (c. 490) and Zosimus, the last pagan historian (c. 500), 
all of whom, with the exception of Zosimus, are preserved only in 
fragments. 

To this period also belong the 5th-century continuations of 
Eusebius' ecclesiastical history made by Gelasius of Caesarea (d. 
c. 394), by Philip of Side (fl. early 5th century) and by Philo- 
storgius (d. c. 439), who shows Arian sympathies. These survive 
only in fragments and extracts. A complete church history for 
the years 305-439 was written by the lawyer Socrates (fl. early 
5th century) ; the work of Sozomen (d. 443) provides a source 
partly independent of Socrates. Historiography received a great 
impulse in the 6th century. Procopius and Agathias described the 
stirring and eventful times of Justinian I ;  and Theophanes of 
Byzantium. Menander Protector, John of Epiphaneia, of whose 
works only fragments survive, and Theophylact Simocattes de- 
scribed the second half of the 6th century. The last independent 
ecclesiastical historian, Evagrius Scholasticus, who wrote the his- 
tory of the church from 431 to 593, lived in the latter part of the 
6th century. After his time there was little historical writing, be- 
yond the compilation of a few chronicles, until a fresh impetus was 
provided by the revival of classical studies in the 10th century. 

Several historical works are associated with the name of the 
emperor Constantine VII  Porphyrogenitus (10th century). T o  
his learned circle belonged also Joseph Genesius, who a t  the em- 
peror's instance compiled the history of the period from 813 to 
886. The priest John Cameniata wrote an eyewitness account 
of the taking of Thessalonica by the Cretan corsairs in 904, which 
is interesting from the point of view of historical and ethnographi- 
cal science. Leo Diaconus left a graphic account of the period 
959-975 which covered the wars of the Byzantines with the Arabs 
in Crete and with the Bulgarians. A continuation of this was un- 
dertaken by the philosopher Michael Psellus in work covering the 
period from 976 to 1077, a valuable supplement to which (de- 
scribing the period from 1034 to 1079) was supplied by  the jurist 
Michael Attaliates. The history of the empire during the first 
four crusades was written by Nicephorus Bryennius, his wife Anna 
Comnena and John Cinnamus; an exhaustive work by Nicetas 
Choniates (d. c. 1215) is authoritative for the history of the fourth 
crusade. The unhappy conditions and decay of the empire under 
the Palaeologi (13th-15th centuries) are described in a similar 
lofty style, though with a still closer follo~ving of classical models. 
The events which took place between the taking of Constantinople 
by the Latins and the restoration of Byzantine rule (1203-61) are 
recounted by George Acropolites, who emphasized his own share in 
them. The history of the succeeding period was written by  George 
Pachymeres (d. c. 1310), Nicephorus Gregoras and the emperor 
John VI Cantacuzenus. Lastly, the death struggle between the 
Byzantine empire and the rising power of the Ottoman Turks was 
narrated by three historians, all differing in culture and in style, 
Laonicus Chalcocondyles, Ducas and George Sphrantzes. With 
them may be classed a fourth (though he lived outside the Byzan- 
tine period), Critobulus, a highborn Greek of Imbros, who u7rote, 
in the style of the age of Pericles, the history of the times of the 
sultan Mohammed I1 (1451-67). 



GREEK LITERATURE 
The essential importance of the Byzantine chronicles consists in 

the fact that they in part replace older lost aorks,  and thus fill 
up  many gaps (e.g., for the period from about 600 to 800, of ~ h i c h  
few records remain). They lay no claim to literary merit, but are 
often interesting from the linguistic point of view. The authors 
of the chronicles were mostly monks, which explains the strong 
clerical and popular tendency of these works. And it is due to 
these two qualities that the chronicles obtained a circulation 
abroad, both in the west and also among the peoples christianized 
from Byzantium, e.g., the Slavs, and in all of them sowed the seeds 
of an indigenous historical literature. Thus the chronicles, despite 
their jejune style and uncritical treatment of material, were of 
far greater importance for the general culture of the middle ages 
than the erudite contemporary histories designed only for the 
highly educated circles in Byzantium. The oldest extant Byzan- 
tine chronicle of universal history is that of John Malalas (6th 
century), which is also the purest type of this class of literature. 
I n  the 7th century the Paschal Chronicle (Chronicon Paschale) 
was completed. About the end of the 8th or the beginning of the 
9th century George the Syncellus compiled a concise chronicle, 
which began with the creation and was continued down to the year 
A.D. 284. At the request of the author the continuation of this 
work was undertaken by Theophanes Confessor, ~ v h o  brought down 
the account from 284 to his own times (813). 

Besides Theophanes there is for the years 602-769 the short 
history of the patriarch Nicephorus (d. c. 529) which was largely 
drawn from the same sources. Theophnes'  chronicle was also 
extended to covCr the period 813-886 by the so-called Theophalzes 
Continuatus commissioned by Constantine VII  Porphyrogenitus; 
this consists of five biographies of the emperors reigning during the 
period, Constantine VII  Porphyrogenitus, who commissioned the 
work, himself contributing the life of his grandfather Basil. A 
further continuation for the period 886-961 was made by Theo- 
dorus Daphnopates. George the Monk compiled an influential 
chronicle of the world's history (from Adam until the year 842, 
the end of the Iconoclast movement), far more theological and 
monastic in character than the work of Theophanes. Among later 
chroniclers John Scylitzes stands out conspicuously. His work 
(covering the period from 811 to 1057), as regards the range of its 
subject matter, is something between a universal and a contem- 
porary history. In  the 1 l t h  century Georgius Cedrenus embodied 
the whole of Scylitzes' work, almost unaltered, in his universal 
chronicle. In the 12th century the general increase in literary 
production was also reflected in the number of chronicles produced. 
From this period dates, for instance, the most distinguished and 
learned work of this class, the great universal chronicle of John 
Zonaras. Lastly, in the 12th century, Constantine Manasses wrote 
a universal chronicle in ('political" verse (see below). 

6 .  Geography.-Two works dealing with geography and topog- 
raphy deserve mention, the 6th-century Topographia Christiana 
of Cosmas Indicopleustes, which contains important information 
as to Byzantine trade, and the 10th-century history and descrip- 
tion of Constantinople entitled Patria. Besides these there were 
handbooks of navigation, guides for pilgrims and catalogues of 
provinces. cities, metropolitan sees and bishoprics. 

7. Philosophy.-Ancient Greek philosophy under the empire 
sent forth two new shoots-Neopythagoreanism and Neoplato- 
nism. I t  was the latter with which moribund paganism essayed to 
stem the advancing tide of Christianity. The last great exponent 
of this philosophy was Proclus (410-485) in Athens. The disso- 
lution, by order of Justinian I, of the school of philosophy at 
Athens in 529 was a fatal blow to this nebulous system, which had 
long outlived the conditions that made it a living force. Neverthe- 
less, it had contributed many ideas to the rvorld of early Christian 
thought, and contributed essentially to its philosophical framework. 
I n  the succeeding period philosophical activity was of two main 
kinds: on the one hand, the old philosophy. e.g., that of Aristotle, 
was employed to systematize Christian doctrine; on the other, the 
old works were furnished with copious commentaries and para- 
phrases. Leontius of Byzantium introduced Aristotelian defini- 
tions into Christology; but the real founder of medieval 
ecclesiastical philosophy was John of Damascus. As a result, 

however, of his having early attained to canonical authority, the 
independent progress of ecclesiastical philosophy was arrested; 
and to this it is due that in this respect the later Byzantine period 
is far poorer than the corresponding era in the west. In the 11th 
century there was a revival of philosophical studies, mainly be- 
cause of Rlichael Psellus, who again laid more eniphasis on Platonic 
ideas, as against Aristotelian, and John Italus, who attempted in 
vain to introduce into Byzantium a philosophy free from the 
tutelage of theology. The attempt of Gemistus Pletho, about the 
middle of the 15th century, to introduce, in conjunction with 
plans for a political restoration, the old pagan religion and the 
old Platonism also came to nothing. 

Ethics mas represented in Byzantium by the numerous "mirrors 
for princes"; in these the prince was exhorted to all the virtues, 
the prototype being that by the deacon Agapetus (6th century). 

8. Rhetoric.-Ancient rhetoric was cultivated in the Eyzantine 
period with greater ardour than scientific philosophy, being re- 
garded as an indispensable aid to education. Among the almost 
tedious rhetorical productions of the time are to be found a few 
interesting pieces, such as the short dialogue entitled Plzilopatris, 
in the style of Lucian, which gives a remarkable picture of the 
times of Nicephorus Phocas (10th century). Lucian's Nekyoman- 
tia was also the prototype for the satirical Mazaris' Journey to 
Hades (composed c. 1414-15). An important branch of rhetoric 
for the Byzantines was the public speech, usually a state speech 
addressed to the emperor on feast days, particularly at  Epiphany. 
In this field considerable fame was won by the pagan Libanius (d. 
3933, head,of a school of rhetoric at  Antioch, who numbered among 
his pupils John Chrysostom and Basil (afterward bishop of 
Caesarea) and whose thought profoundly influenced the emperor 
Julian. Of his writings there survive imperial eulogies, funeral 
speeches and more than 1,500 declamations and letters. Rhetori- 
cally elaborate letters were also considered by the Byzantines as 
a considerable artistic achievement; collections of them were made 
so as to preserve them for posterity. There are collected letters 
also of Photius, Psellus, Eustathius and Michael Choniates, arch- 
bishop of Athens, and many other important figures of Byzantine 
literature. The great number of treatises written on rhetoric also 
shows the high regard of the Byzantines for this literary form. 

9. Scholarship.-Byzantium was dominated to an extravagant 
extent by the rules of what in modern times is termed classical 
scholarship. The numerous works which belong to this category, 
such as grammars, dictionaries, encyclopaedias, commentaries on 
ancient authors, extracts from ancient literature and metrical and 
musical treatises, are of little general interest, although of great 
value for special branches of literary study, e.g., for tracing the 
influences through which surviving ancient works have passed, 
as well as for their interpretation and emendation; for information 
about ancient authors now lost; for the history of education; and 
for the underlying principles of intellectual life in Byzantium. 
The most important monument of Byzantine scholarship is per- 
haps the Bibliotheca or Myriobiblon of the patriarch Photius, 
which consists of 280 essays summarizing all he had read. Much 
literature now lost is thus preserved in epitome. Rather more than 
a century later appeared the Suda Lexicon (sometimes erroneously 
attributed to "Suidas"), an encyclopaedia including valuable bio- 
graphical information on classical and Byzantine authors. Eusta- 
thius (d. c. 1194), archbishop of Thessalonica, was a commentator 
on classical texts; various scholia on the Iliad and the Odyssey 
and fragments of other lost writings survive in his works. 

10. Mil i ta ry  Science.-The Byzantines had sho~i7n an interest 
in military science since the time of Arrian (d. c. lSO), ~ h o  wrote 
an account of the campaigns of Alexander the Great. The Strate- 
gikon, a book attributed to the emperor Maurice (582-602), shows 
the changes made in Byzantine tactics in order to meet the attacks 
of contemporary invaders, the Avars; Persians and Turks. This 
treatise was several times brought up to date under the names, 
among others, of the emperors Leo VI and Constantine VII. The 
emperor Sicephorus Phocas (d. 969) is credited with an original 
manual on guerrilla warfare. 

11. Law.-The emperors Leo VI the Itrise and Constantine VII  
Porphyrogenitus issued the Basilica, the Greek translation of the 
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emperor Justinian 1's Institutes and Digest, which had been pub- 
lished in Latin; they were newly arranged and enlarged by the 
addition of the imperial constitutions of Justinian's Codex and 
its IVovels, which had been in Greek from the first. The Peira 
is one of the collections of high court judgments which the chief 
justice Eustathius (11th century) caused to be compiled. The 
canon law \vas an important contribution of the Byzantines to 
jurisprudence. 

12. Secular  Poetry.-The metre of secular poetry is, for the 
most part, either the Byzantine regular 12-syllable verse which 
took the place of the ancient trimeter or the 15-syllable ("politi- 
cal'') verse; more rarely the heroic and Anacreontic measures. 

Epic popular poetry, in the ancient sense, begins only with the 
vernacular Greek literature (see below); but among the literary 
works of the period there are several which can be compared with 
the epics of the Alexandrian age. Nonnus (f l .  c. 400) wrote. while 
still a pagan, an epic on the triumphal progress of the god Dionysus 
to India. and, as a Christian, a lengthy versihcation of St. John's 
Gospel. Paulus Silentiarius (6th century) wrote in perfectly cor- 
rect Nonnian hexameters a description (Ekphrasis) of Hagia 
Sophia. built by Justinian I; the Church of the Apostles, also a 
splendid erection of Justinian I ,  had to wait until 940 to find a 
less gifted poet in Constantine of Rhodes. The historic epic was 
also carefully preserved by the Byzantines. In  the 7th century 
George the Pisidian described in several iambic poems the wars 
of the emperor Heraclius. Later the deacon Theodosius (10th cen- 
tury) immortalized in extravagant language the capture of Crete 
by the emperor Nicephorus Phocas. 

In  the 12th-century revival of culture under the Commeni sev- 
eral long poems were composed in imitation of the ancient Greek 
romances. Two of these are written in the duodecasyllable metre: 
the story of Rodanthe and Dosicles by Theodore Prodromus, and 
an imitation of it, the story of Drosilla and Charicles by Nicetas 
Eugenianus; one in political verse, the love story of Aristander and 
Callithea by Constantine Manasses, which has only been preserved 
in fragments; and one in prose, the story of Hysmine and Hys- 
minias by Eustathius Macrembolites. These Byzantine romances 
are of interest chiefly by way of contrast to the romances in the 
vernacular produced in the 13th and 14th centuries. 

The detached and ascetic point of view which dominated the 
whole Byzantine period was fatal to the development of secular 
lyrical poetry. A few poems by John Geometres and Christopher 
(11th century) of Mytilene and others, in which personal experi- 
ences are recorded with some show of feeling, may be placed in 
this category. The dominant form for all subjective poetry was 
the epigram, which was employed in all its variations from play- 
ful trifles to long elegiac and narrative poems. George the Pisidian 
treated the most diverse themes epigrammatically. In the 9th 
century Theodore Studites immortalized monastic life in a series 
of epigrams. The same century produced the only Byzantine 
poetess, Casia, who wrote several epigrammatic productions and 
church hymns. Epigrammatic poetry reached its highest develop- 
ment in the loth and 11th centuries, in the productions of John 
Geometres, Christopher of blytilene and John Mauropus. Less 
happy are Theodore Prodromus (12th century) and Manuel Philes 
(14th century). From the beginning of the 10th century also 
dates the most valuable collection of ancient and of Byzantine 
epigrammatic poems, the Anthologia Palatina (see AKTHOLOGV). 

The didactic poem was a much loved form among the Byzan- 
tines; this predilection was in line with their tendency, noted above, 
to instruct their fellow men rather intrusively and to display the 
fullness of their own knowledge. John Tzetzes wrote metrical 
commentaries on Homer, Hesiod, Pindar, Aeschylus, Euripides and 
Aristophanes. Constantine Manasses also composed a verse 
chronicle of the world of this kind. 

Dramatic poetry, in the strict sense of the term, was as com- 
pletely lacking among the Byzantine Greeks as was the condition 
necessary for its existence, namely, public performance. Apart 
from some moralizing allegorical dialogues (by Theodore Prod- 
romus. Manuel Philes and others), the only work of the Byzantine 
period vhich resembles a drama, at least in external form is the 
Christos puschon. This cento on the passion, erroneously included 

among the works of Gregory of Nazianzus but written probably 
in the 12th century, is largely composed of lines taken from ancient 
playwrights, e.g., Aeschylus, Euripides and Lycophron; it  was 
certainly not written for dramatic production. 
13. V e r n a c u l a r  Literature.- The vernacular literature stands 

alone, both in form and in content. I t  sho~vs remarkable original- 
ity of conception and probably also entirely new and typically 
medieval matter. While in the courtly literature prose is pre- 
eminent, in the vernacular literature poetry both in quantity and 
quality takes the first place. Though a few preliminary attempts 
were known (proverbs. acclamations addressed by the people to 
the emperor, etc.), longer Greek vernacular works were written 
donn only from the 12th century onward; a t  first poems. most 
of nhich were cast in political verse. Toward the close of the 
15th century rhyme came into use. The subjects treated in this 
vernacular poetry are exceedingly diverse. In  Constantinople a 
mixture of the learned and the popular language was first used in 
poems of admonition, praise and supplication. T o  this oldest class 
(12th century) of vernacular works belongs the Spaneas, an ad- 
monitory poem in imitation of the letter of Pseudo-Isocrates ad- 
dressed to Demonicus; a supplicatory poem composed in prison by 
the chronicler Michael Glycas; and several begging poems of Theo- 
dore Prodromus (Ptochoprodromus). In  the succeeding period 
erotic poems began to be written, such as the so-called Rhodian 
love songs and the story of Ptocholeon. the wise old man who 
saved his royal master from disasters by his miraculous knowledge. 
Long epic poems. in which are treated such subjects as the legends 
of Troy, of Achilles and of Alexander. form a separate group. 
To  these may be added romances in verse after the manner of the 
romances written in the artificial classical language, e g., Cal- 
Iimachz~s and Chrysorrhoe, Beltha?zdrus and Chrysantsa, Lybistrus 
and Rhodamne, also romances in verse after the nestern pattern 
such as Phlorius and Platziaphlora (the old French story of Flore 
et Blancheffez~r). Imberizis and Margarona and Apollonius of Tyre. 
The well-known stories from the Physiologz~s (see BESTIARY) 
about animals. plants and stones were put into political verse in 
this period. and other animal tales in political verse were also 
popular: Pz~lo lo~us  (a book of birds), a history of animals, both 
satirical in intent, and a version of Reynard the Fox which relates 
the adventures of an ass, a wolf and a fox. Other satirical poems 
are the Sachlikis, which originated in 15th-century Crete. and its 
imitation by Markus Depharanas, also Cretan in origin. There 
are also several legendary and historical poems in which famous 
heroes and historical events are celebrated; for instance. poems 
on the exploits of Belisarius (Justinian 1's general), the fall of 
Constantinople (14.531, the taking of Athens (1458), the devastat- 
ing campaign of Timur, the Chronicle of the Morea (the history 
of the Frankish government of the Peloponnese. 1204-92). the 
battle of Varna (1444) and the plague in Rhodes in 1498. The 
chief of these is the great heroic epic of Digenes Akritas, preserved 
in several versions, the oldest of which, a linguistic mixture of 
popular and literary language, dates from the 10th century. There 
is no doubt, however, that this epic originated among the people 
and was spread by folk singers before it --as written down; large 
parts of it can still be recited by aged and illiterate people. 
Digenes Akritas represents the bold frontier warrior (akrites) on 
the Euphrates frontier in the 8th-10th centuries. The conversion 
of the emir indeed betrays Byzantine piety. and there are numerous 
oriental touches. But the emir's son. Digenes Akritas, in his feel- 
ing for nature and strong family affections has much in common 
with the Greek palikar of the klephtic ballads (see below). I n  
these respects the poem may be regarded as the forerunner of such 
works as the great Cretan national romance, the Erotokritos 
(see below) and as forecasting much that is best in modern Greek 
popular poetry. (K. K.; F. DO.) 

1x1. MODERN (AFTER 1453) 

1. Language.-After the capture of Constantinople by the 
Turks in 1453, the destruction of Greek national life and the almost 
complete effacement of Byzantine civilization naturally involved 
a more or less complete cessation of Greek literary production 
in the subjected regions. Learned Greeks found refuge away from 
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their native land; they spoke the languages of foreign peoples 
and, when they \mote books, they often used the languages of 
those peoples. though most of them also wrote in Greek. 

I t  is, however. a mistake to regard 13-53 as a sharp dividing line 
betn-een Byzantine and modern Greek literature. As shown above, 
the germs of modern Greek popular poetry can be detected as 
early as the 10th century in the epic cycle of Digenes Akritas, and 
still more in the Greek verse romances of the 13th and 14th cen- 
turies. More directly a result of the conquest by the Franks is the 
chronicle of Leontios Rlakhairas, which deals with Cyprus in the 
15th century. Here again the Greek vernacular language is em- 
ployed. Italian influence had a predominating share in the produc- 
tion of the flourishing Cretan literature of the 16th and 17th 
centuries described below. The literary debt of modern Greece to 
the crusaders should not be overlooked. Among other things, 
they were responsible for the introduction of rhytning verse. 

Modern Greece has inherited two literary styles-the con- 
sciously classical. known as the kutlzarevousa, and the really living 
popular, known as the derttotiki. Both have been grextly promoted 
by the invigorating influence of Italian and French literature. I n  
the progress of these two literary streams the demotic movement 
of the 1880s reached a turning point when a group of young and 
gifted writers, the most important of whom was Kostis Palamas 
(1859-1943), founded the so-called "new school of Athens." 
This school was a reaction against the dead and conventional 
classical language and the flabmby exuberance of the Greek roman- 
tics. I n  1888 Ioannes Psycharis (183'4-1929) became the leader 
of the movement with the publication of his famous book T o  
taxidi mou  (ostensibly a series of traveling impressions, but really 
intended to awaken the linguistic coriscience of the Greeks). The 
battle flared up, and a number of distinguished critics, scholars 
and writers joined the struggle, which broadened into a reaction 
against the dead weight of the whole classical tradition, and advo- 
cated a return of Greek art and literature to contemporary life. 
This was greatly helped by the study of modern Greek folklore. 
then promoted by Kikolaos Politis (~1852-1942), and by the re- 
searches of Konstantinos Paparrhigopoulos (1815-91) into me- 
dieval and modern Greek history. The battle ended with the 
decisive victory of the popular language, the dentofiki ,  for all 
~vritings of an imaginative character. Even in ~vorks of science 
and in oficial documents its influence became increasingly felt. 

The classical language was unsuited for the production of a 
really living drama. Hence, although numerous plays were w i t -  
ten in the 19th century both in verse and in prose, only two names 
of older dramatists need be mentioned. Dimetrios Vernardakis 
(1834-1 907) and Spyridon Vasiliadis (1 514-74). The employ- 
ment of the demotic and the choice of themes relating to con- 
temporary life gave plays fresh vitality and did much to~vard 
the foundation of a national drama. G. Xenopoulos \\?as the in- 
augurator of this. Together with him mention should be made of 
I. Kambysis (1872-19023, S. Melas (1853- ) ,  T .  hloraitinis 
(1875- ) ,  N. Laskaris,(1868-1945). P. Horn (1881-1941). D. 
Bogris (1890- ) ,  T. Synadinos. A. Terzakis ( 1906- ) and 
G. Theotokas. A number of distinguished Greek poets like K. 
Palamas, A. Sikelianos and N. Kazantzakis have also written for 
the theatre, but their plays are more notable for their lyrical than 
for their dramatic qualities. 

I t  is convenient to treat poetry and prose in two different sec- 
tions, since f e x ~  writers have distinguished themselves in both. 

2. Poetry.-From the fall of Constantinople till the War of 
Greek Independence (1821-29) the most developed and personal, 
though not the most arresting, poetry appeared in Greek lands 
occupied by the Franks. The beginnings of modern Greek lyric 
poetry can be traced to Rhodes and Cyprus, then under the rule 
of the Knights Templar and the Lusignans. 

Cretan Literatz~re.--It was in Crete. h o ~ ~ e v e r ,  that the most 
vigorous and remarkable literature flourished in the 16th and 17th 
centuries. when the island was under Venetian occupation; this 
1 ~ l . a ~  brought to a premature close by the Turkish capture of Candia 
in 1659. The progress made in versification caii !)e traced from 
the unpolished, rhymed 15-syllable political lines of Georgios 
Chournis in his paraphrase of Genesis arid Exodus,' written early 

in the 16th century, to the finished handling of the same metre 
by Vikentios Kornaros in his great romantic poem Erotokritos, 
which probably dates from the middle of the 17th century and 
describes the trials and sorrows of tivo lovers, Erotokritos and 
Aretousa, whose love story is finally crowned with a happy ending. 
Though based on a French ~vork: Paris et Vie?z?ze, which Kornaros 
probably knew through an Italian version, the Erotokritos has 
many purely Greek and local Cretan elements and can be fairly 
called "the national poem of Crete." In connection with this 
should be mentioned an interesting series of Cretan dramas. The 
best known: though not the best, of these is the Erophili of Geor- 
gios Chortatzis, inspired by G. B. Giraldi's Orbecche and written 
c. 1600. I t  describes the tragic history of the love of Panaretos, 
adopted at an early age into the court of King Philogonos of Egypt, 
for the princess Erophili, which results in the violent death of all 
three principal characters. These Cretan plays also include come- 
dies, such as the Stathis and Fortourcatos (17th century) which, 
though in the main borro~ved from Italian and ultimately going 
back to Plautine and Terentian comedy, are interesting for the in- 
troduction of local characters and colouring. But the real gems of 
the Cretan drama are the pastoral comedy Gypat-is and the mystery 
play Thysia tou Abraanz, on the sacrifice of Abraham, also based 
on an Italian model, the Isaclz (1586) by L. Groto. Both are 
anonymous. though Kornaros has been supposed by some modern 
scholars to be the author of the mystery play. The Gyparis dates 
from c.  1600 and describes in a masterly and humorous manner 
the conversion to love of txvo shepherdesses, who had previously 
scorned it. In  many respects it is extraordinarily modern. The 
Thysia t o z~  Abraam, though in form a mystery play, is really a 
highly sympathetic study of family life. I t  is said to have been 
printed as early as 1535, but this may well be a mistake for 1635. 

Crete possesses an interesting series of popular songs, and in 
connection with these a charming pastoral poem. I oraia vosko- 
poula. I t  is usually coupled with the name of Nikolaos Drymiti- 
nos. who published the version he selected in 1627. The language 
of this attractive Cretan literature has naturally incorporated a 
good many Venetian words, but its general character is that of a 
vigorous native tongue with a number of peculiar Cretan forms and 
idioms. Had Crete not been captured by the Turks in 1660, the 
course of the whole of modern Greek literature woul'd probably 
have been quite different. 

Folk Solzgs and Kleplztic Ballads.-In those parts of the Greek 
world under Turkish domination. the only notelvorthy poetry is to 
be found in the folk songs and the klephtic ballads (the klepht 
jyas an armed Greek living as a free man and an outla~v). The 
roots and subject of many of these go back to the Byzantine era 
and one, the Clzelidonis?na, has even been traced as far back as 
Greek antiquity. Greek folk songs fall into three main divisions: 
(1) The historical folk songs, treating of historical events as they 
caught the imagination of the people. The Akritic ballads. as sung 
in Asia Minor, the Aegean islands and Cyprus. the laments on the 
fall of Constantinople and certain klephtic ballads are among the 
most notable of this group. ( 2 )  The songs of everyday life, i.e., 
love songs, lullabies, marriage songs, working songs, dirges and 
carols. Here strong family feeling predominates. Death is per- 
sonified in the form of Charos who struggles with his victim, is 
sometimes worsted, but as a rule triumphs in the conflict. (3 )  The 
pmalogis, short narratives of a swift epic character, often almost 
summaries of folk traditions or folk tales. Some of the most beau- 
tiful and vivid verse written i n  Greek is to be found in the folk 
songs and the klephtic ballads. &lost of the latter date from the 
18th century and are excellent examples of an entirely spontaneous 
poetry composed in popular language and in the 15-syllable verse, 
rhymed and unrhymed. They are pervaded with the spirit of the 
forests and the mountains and, like so much of Greek popular 
poetry, personify trees. rocks and rivers. Even the mountains sing 
the prowess of the klephts, bewail their death and comfort the dis- 
consolate wife or mother. Klephtic ballads have been a source of 
constant inspiration and rejuvenation to modern Greek poetry. 

The  Phanariotes.-The 18th century witnessed: side by side with 
the folk songs, the development of a different type of literature in 
the urban and cultivated society of the Phanariotes (the Greeks 
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who gathered round the ecumenical patriarch in Constantinople). 
This can be seen as an endeavour to continue the classical Byzan- 
tine tradition and to link it with the great literatures of the west, 
notably that of France. Until the 1830s very little poetry of any 
value was produced from this source. But mention should be made 
of Kaisarios Dapontis (1714-74), whose long works of a moraliz- 
ing and religious character, especially Kathreptis ton gynaikon 
("hlirror of Ladies") and Kipos Chariton ("The Garden of 
Graces"), were praised and imitated by his contemporaries; of 
Rhigas (1 75 7-98), whose patriotic poetry enjoyed widespread 
popularity; and also of Athanasios Christopoulos (1 772-1849) 
and Ioannis Vilaras (1771-1823). in whose writings the influence 
of the Anacreontics and the 18th-century French drawing-room 
bucoli~s can be clearly seen. Vilaras is of particular interest, be- 
cause the application to his verse of the extreme linguistic ideas 
expressed In his book Romeiki glossa led him to link personal 
lyric poetry with the folk-song tradition. 

The Greek Romantics.-The liberation of Greece from the 
Turks (1828) made the capital of the new kingdom the centre of 
all Greek political and intellectual life. The Phanariotes moved 
first to iKaup11a and then to Athens, mingling with the Greeks who 
came from the west to their newly freed country, and with the 
leading families that had fought and distinguished themselves dur- 
ing the War of Independence. In this mixed and unsettled society 
the romantic school of Athens flourished; its founder and leading 
spirit was Alexandros Soutsos (1803-63). He studied in Paris, 
where he came under the influence of the French romantics, but 
his exuberant and patriotic writings never succeeded in capturing 
the spirit of his models. As a satirist, however, he is often terse 
and vigorous. The influence he exercised upon Greek poetry was 
felt for many years. The other main representatives of the 
earlier days of the romantic school of Athens, his brother Pan- 
agiotis boutsos (1806-68), Alexandros Rizos Rangavis (1809-92), 
Georgios Zalokostas (1805-58), Theodoros Orphanidis (1817-86), 
Elias Tantalidis (18 18-76) and Ioannis Karasoutsas (1824-73), 
though their poetry varies in quality and character, are all slaves 
of a boundless romanticism, use mainly the katlzarevousa as their 
language and are painstakingly patriotic. Among them Rangavis 
is perhaps the most striking figure. A man of extraordinary fer- 
tility of mind. he achieved considerable charm in the classical 
style. His works include odes, hymns. ballads, narrative poems, 
tragedies and comedies and several prose works. Achilles Paras- 
chos (1838-95) is the leading figure in the last period of the school. 
Alfred de Musset, Victor Hugo and Lord Byron were his idols, but 
the rhetorical profuseness and mock-heroic patriotism of his verses 
prevent him from ever rising to their level, though a spark of 
true poetry is often evident. His brother Georgios Paraschos 
(1822-86) and his contemporaries Angelos Vlachos (1838-1920), 
Alexandros Vyzantios (1841-98), Dimitrios Paparrigopoulos 
(1843-73) and Georgios Vizyiinos (1849-96) were all overshad- 
owed by his reputation, in spite of the greater sincerity and more 
delicate technique evident in many of their writings. 

The School o j  the Ionian Islands.-.Another school of poetry, 
parallel to the romantics of Athens, flourished in the Ionian islands, 
which were under British rule till 1864. Its founder and greatest 
representative was Dionysios Solomos (1798-1857), a native of 
Zante. Like others of the Ionian aristocracy of his day he was 
practically bilingual, and, having received his education in Italy, 
wrote his first poems in Italian. He soon, however, developed a 
preference for Greek. His early works in Greek were short lyrics, 
but the War of Independence stirred him to more ambitious 
projects. As the years passed, his philosophic approach to art 
and life deepened and expressed itself in verses of great delicacy 
and balance, unsurpassed in modern Greek. From the hymn of 
liberty (the first stanzas of which became the Greek national an- 
them) to Hoi elevtheroi poliorkimenoi ("Free Besieged"), which 
sings of the heroic resistance and sally at Missolonghi, the develop- 
ment of a highly spiritual nature can be traced. Unfortunately 
most of his mature work is known only from fragments, since his 
temperamental instability seems to have prevented him from 
finishing any of his major works. In  the struggle that continued 
from Byzantine days between the katharevousa and the demotiki 

as the language of literature, Solomos marks a turning point. For, 
by choosing the latter, he pointed the way which Greek poetry was 
to follow after the demotic movement of the 1880s. Moreover, 
he introduced a number of western metrical forms (the sestina, 
the ottava rima, the terza rima, etc.), thus freeing Greek poetry 
from the monotony of the 15-syllable political verse mainly in use 
previously. Of the other poets of the Ionian school, Georgios 
Tertsetis (1800-74), Ioulios T ~ p a l d o s  (1814-83), Gerasimos 
Markoras (1826-1911) and Lorentzos Mavilis (1860-1912) must 
be mentioned, but undoubtedly Andreas Kalvos (1792-1869) and 
Aristotelis Valaoritis (1824-79) are the most distinguished. Kal- 
vos drew his inspiration from the Greek classics and indulged in 
an austere and moralizing poetry and in a classicizing form of 
language, without exercising any notable influence on subsequent 
literature. Valaoritis. on the other hand, though deeply romantic 
and often too grandiloquent, was greatly admired by his con- 
temporaries and is one of the authors who influenced Kostis 
Palamas in adopting the spoken tongue as the language of poetry. 
Thus Valaoritis became the link that connects the Ionian school 
with the new school of Athens. 

The New School of Athens.-The feeling that Greek poetry, by 
employing the stilted katlzarevousa and by indulging in the weaker 
side of the romantic movement, was heading for utter sterility 
stirred a group of young poets to form about 1880 the new school 
of Athens. They aspired to become Greek Parnassians, masters 
of a restrained and objective art, but at the same time drawing 
their inspiration from contemporary Greece and using the living 
idiom. The central figure of this new school was Kostis Palamas 
(1859-1943), a man of versatile talent and wide reading. His 
many important poetic works portray modern Greek life, the con- 
tinuity of Greek history and the social and spiritual convulsions 
of the late 19th and early 20th centuries. The long philosophic 
poem Dodecalogos tou Gyftou, perhaps his greatest achievement, 
shows the gypsy musician, symbol of freedom and art,  gradually 
deepening into the patriot, the Greek and, finally, into the "Hel- 
lene," citizen and teacher of the world. His powerful epico-lyric 
work I fEogera tou Vasilia and his collection of lyrics have es- 
tablished his reputation throughout the western world, and his 
influence upon all subsequent Greek literature has been profound. 
I n  poetry his distinguished contemporaries Georgios Drosinis 
(1859-1952), Ioannis Polemis (1862-1922) and Kostas Krystallis 
(1868-94), as well as his immediate successors Ioannis Gryparis 
(187 1-1942), Kostas Chatzopoulos (1871-1920), Miltiadis Mala- 
kasis (1870-1943), Lambros Porfyras (1879-1932), Sotiris Skipis 
(1881-1951) and Z. Papandoniou (1877-1940), all acknowledged 
their debt to the leader of the school. I t  is the poets of this 
school who have explored the expressive and metrical possibilities 
of the spoken idiom and who introduced symbolism and free verse 
into Greek poetry, which has greatly enriched and enlivened it in 
the course of the 20th century. Of the women writers of the new 
school of Athens, Myrtiotissa (Theoni Dracopoulos; b. 1883), 
Aimilia S. Dafni (Aimilia T .  Zoiopoulos ; 1887-1941) and Maria 
Polydouri (1905-30) are noteworthy for the elegance and passion 
of their verses. 

After Palamas, the most important figure in modern Greek po- 
etry is undoubtedly Angelos Sikelianos. His vigorous verse has 
its roots in the new school of Athens, but his thought followed a 
different and often more obscure course. Greek nature and his- 
tory are seen in the light of a Dionysiac mysticism. His rich 
incisive diction brings landscape and human form in clear-cut 
relief before the eyes. 

The one great Greek poet who remained untouched by the influ- 
ence of Palamas and the new school of Athens was Kon5tantinos 
Kavafis. An Alexandrian both by birth and by spiritual inclina- 
tion, his main theme was the tragic glory of Hellenistic Greece and 
its decadence. But in his work historical memories and personal 
experiences were inextricably blended. In  no other Greek poet 
is the tragedy of life so sensually expressed or sensual~ty felt more 
tragically, although the tragic outlook is relieved by exquisitely 
lyrical and often ironical passages. His writings, because of their 
reflection of modern tendencies in western culture, have been uni- 
versally acknowledged. 
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Of the many other poets who wrote in Greece after the end of 

World K a r  I, four only can be mentioned here: Kostas Karyotakis 
(1897-1928), whose pessimistic and often sarcastic poems are 
most arresting; George Seferis (1900- ) :  a genuine symbolist, 
who records with true poetic touch the fate of modern man; the 
"surrealist" Odysseus Elytis (b. 1911); whose lines are full of the 
light and colour of the Aegean islands; and Kikos Kazantzakis, 
better known as a novelist, who is also the author of a formidable 
"epic" poem 33,333 lines long, 0dy.rsey.  Its hero, a modern 
Odysseus, nandering in the world of thought, seems to be haunted 
by the idea of nihilism. The size and style of the work are over- 
whelming, but there are long passages of great beauty and a use 
of language of extreme wealth and vigour. 

Modern Greek poetry is mainly lyrical, and little satirical and 
hardly any dramatic verse of merit has been written. The satire 
of ,4ndreas Laskaratos (1811-1901) and Georgios Souris (1853- 
1919)-who created a peculiar form of political satire in his 
~ireekly paper Ro~nios-must be recorded, but it has lost much of 
its flavour. 

3. Prose.--After the fall of Constantinople Greek scholars 
helped to spread the knoi~ledge of Greek to the west and stimu- 
lated the study of ancient philosophy. Encouragement was given 
to Greek culture in the 16th and 17th centuries by the Ecumenical 
Patriarchate of Constantinople, by the founding of schools in 
Constantinople, Bucharest and Jassy (Rumania) and by the print- 
ing of works in Greek by the hospodars (rulers) of M'alachia. In 
the 18th century this educational work vias continued and modern 
Greece owes a debt of gratitude to the Greek clergy, to the great 
Phanariote families of Constantinople and also to wealthy Greek 
merchants, who fostered schools and issued educational works in 
Greek from the printing presses of Venice. Trieste and Vienna. 
'This work had an important influence in preparing the Greeks for 
their emancipation from Turkey. Most of the literature of this 
period was theological, but a good many books of an educational 
character were also produced. Representative names are those 
of the ecclesiastics Elias Meniatis (1669-1714) from Cephalonia, 
who lived and wrote in Venice; and Kikephoros Theotokis (1736- 
1800) and Eugenios Vulgaris (1 716-1806), both n a t i ~ e s  of Corfu, 
who wrote in the literary language in defense of Greek Orthodoxy, 
but also produced works of mathematics, physics, geography, 
archaeology and philosophy in addition to translations. These 
men rnay seem to lack originality and their language may be on 
the whole artificial, but their work \?as of inestimable value to 
the Greek people in the dark conditions surrounding them at the 
time. The greatest name, however, among the forerunners of the 
Greek revival is that of Xdamantios Korais (1148-1833) who, 
though he spent most of his life in Paris, exercised an enormous 
influence on his Greek contemporaries, partly by his unwearying 
issue of editions of classical Greek authors accompanied by stirring 
patriotic introductions, and partly by his efforts to reform the writ- 
ten language by assimilating the literary tongue with the living 
idiom of modern Greece. 

F r o m  the Liberation to 1888.-In the first decades that followed 
the liberation of Greece, prose was confined mainly to journalism 
and scholarship. The few writers of creative literature turned to 
the west for their models and were attracted first by Sir Ii7alter 
Scott, whose reputation was paramount on the continent at the 
time, and later by Alexandre Dumas the Elder, some of nhose 
works were translated into modern Greek by Ioannis Skylitsis 
(1819-90). This accounts for the popularity in Greece of the his- 
torical novel between the years 1821 and 1888. Its most distin- 
guished representatives, all of whom used a more or less austere 
katharevousa, were Alexandros Rizos Rangavis, Emmanouil 
Rhoidis (1835-1904), Spyridon Zambelios (1813-81) and Di- 
mitrios Vikelas (1835-1 908). Three novels call for special men- 
tion: Rangavis' Avthentis  ton1 ,$foreos ("Lord of the Morea"), 
dealing with the Frankish occupation of the Morea! Rhoidis' vivid 
historical-satirical novel about Pope Joan (1865) and Vikelas' 
L o ~ ~ k i s  L U Y ~ S  (1879), an attractive romance dealing with the mas- 
sacre of Chios in 1822. In  addition, the short story in the 
katharevozrsa was cultivated in this and the subsequent period by 
a number of writers, perhaps the most important of whom are 

Georgios Vizyinos (1848-94) and Ioannis Kondylakis (1861- 
1920). 

The same period witnessed the development of a remarkable 
classical style by certain distinguished scholars. Two works of 
major importance stand out: the history of the Greek revolution 
by Spyridon Trikoupis (1788-1873) and the history of the Greek 
nation by Konstantinos Pnparrigopoulos (1815-91), both of ~vhich 
are not only based on independent research arid scholarly ac- 
curacy but also are written in a balanced and flowing style. Along- 
side them may be mentioned the ~vriters of memoirs of the Greek 
11:a.r of Independence, and especially Gen. Ioannis Makryiannis 
(1i9i-1864), ~vho  writes in a vivid and personal demotic idiom 
and sl~ows a keen perspicacity and objectivity. 

Tile 20th Centzrry.-With the publication in 1888 of T o  taxidi 
TTLOZL by Ioannis Psycharis (1854-1929) and the development of 
the demotic movement, modern Greek prose underwent a mo- 
mentous change. For the outcome of the resulting long and bitter 
linguistic and literary battle was complete victory for the use of 
the vernacular not only in poetry but also in all prose works of an 
imaginative character. The writers of that period, helped by the 
researches in modern Greek folklore of Nikolaos Politis (1852- 
1921), turned to their "living roots" for inspiration. finding them 
in the life of the Greek village. Greece in the 1880s was still 
mainly inhabited by agricultural and seafaring communities, and 
had no large towns, with the possible exception of Athens. So 
the character of this new prose, which turned to the Greek coun- 
tryside for inspiration, became preponderantly "pastoral," and 
this tendency continued till the turn of the century, when a more 
developed urban life made itself felt. A forerunner of the pastoral 
trend can be found in Pavlos Kalligas (1814-96), the distinguished 
jurist, whose novel Thanos Vlekas (183'5) described in an austere 
kathare.o'o~rsa the unsettled conditions of the Greek countryside 
in the days follo~ving the liberation of Greece. But the novel 
found no successors till after the 1880s when .4lexandros Papadia- 
mantis (1851-1911) and Andreas Karkavitsas (1866-1923) dis- 
tinguished themselves with their tales of villagers and fisherfolk. 
Papadiamantis. a native of Skiathos, is undoubtedly the greatest 
modern Greek short-story writer. I n  a personal and slightly 
archaic idiom he examined the psychology of the simple island 
people and described some moving incidents in their lives. His 
Fonissa, one of the outstanding books in modern Greek literature, 
is more of a short novel than a long short story, and deals with 
an old woman of Skiathos who suffered so much herself and saw 
her daughters and all the women of the island so full of misery 
that she decided to kill all baby girls she could lay her hands on. 
The short stories of Iiarkavitsas, though different in texture, are 
of an almost equal emotional power. But his greatest achieve- 
ment is his realistic novel Zitianos ("The Beggar"). Another 
important contemporary work is the biographical novel of Kon- 
stantinos Theotokis (1872-1923), Zoi' kai thanatos tou  Knrabela, 
notable for its forceful realism and psychological insight. The 
"pastoral" short story also flourished in the hands of G. Drosinis 
(1859-1952), A. Eftaliotis (1849-1924), J. Vlachogiannis (1867- 
1945), C. Christovasilis (1861-1937), A. Travlandonis (1867- 
1943). D. Tangopoulos (1860-1926) and Z. Papandoniou (1877- 
1940). The great social and economic changes Greece underwent 
at the end of the 19th century soon found reflection in its litera- 
ture. The expanding middle classes and the ensuing development 
of city life fostered the development of an "urban" literature hith- 
erto unknown. This was also aided by Greek translations of 
French novels on big-city life, notably those by Bmile Zola. Thus 
the urban novel was introduced into Greek literature by two writ- 
ers of very different background and genius: first by Psycharis, 
whose cosmopolitan background was most appropriate for the de- 
velopment of such a literary genre, and second by Gregorios 
Xenopoulos (186i-1951 j ,  the gifted and prolific writer from 
Zante. The novels of Psycharis (the most successful of which is 
T o  Oneiro tou Yianniri; 1897) undoubtedly exercised a great in- 
fluence upon contemporary Greek writers, but they are faulty in 
construction, the heroes never come to life and the deep egotism 
of the author makes them difficult to enjoy. Xenopoulos, on the 
other hand, who had to earn a living out of his writing, serialized 
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many of his works in Athenian newspapers, and so too often had See also references under "Greek Literature" in  the  Index vol- 
to pander to the taste of his readers. His two best sellers were ume. (CE. A. T.)  
Foteini Sandr i  (0 k o k k i n o s  V r a c h o s )  and Stella ?'iolanti. Psy- B ~ n ~ r o ~ ~ a ~ = y . - A n c i e n t :  General studies: The fullest account to the 
charis and Xenopoulos were followed in their urban writings by end of the 5th century B.C. is W. Schmid and 0. Stahlin, Geschichte 
~ ~ ~ ~ t ~ ~ t i ~ ~ ~  christomanos (1867-1911 ; the friend secretary der griechischelz Literatur, 5 vol. (1929-48). A. Lesky, Geschichte der 

of the empress Elizabeth of Austria-Hungary) whose Kerenia griechischen Literatur (1957),  covers the whole subject. Gilbert Mur- 
ray, Ancient Greek Literature (1897) ,  is still inspiring. See also H. J .  

kouk la  is full of delicacy and true feeling. At the same time Rose, A Handbook of Greek Literature, 4th ed. (1950) ,  and M. Hadas, 
Kostas Chatzopoulos (1871-1920) gave Greek literature its one A History o f  Greek Literature (1950) .  For detailed information on 
symbolist novel before 1920, ~ t / ~ i ~ ~ p ~ ~ ~  ( " ~ ~ t ~ ~ ~ ~  ; 19 17). authors and topics see Pauly-Wissowa, Real-Encyclopadie der clas- 

The end of  World War I saw the rise of a group of young \vriters sischen Altertunzswissenschajt (1893 rt seq.). F i f t y  Years o f  Classical 
Scholarship, ed. by M. Platnauer (1954) ,  contains chapters on develop- 

such as D .  Voutieridis, Petros Pikros, Thrasos Kastanakis, Nikos ments in many departments of the subject with valuable bibliographies, 
Nikolaidis and Photis Kondoglou, who paved the way to the prose For bibliography to date see J.  Marouzeau, L'Anne'e philologique 
writers of the 1930s, prose in the vernacular achieved ma- (1924 et seq.), published annually. Special studies: '4. Koerte, Helle- 

turity and novels of more than national appeared for  nistic Poetry (1929) ; U .  von Wilamowitz-Moellendorff, Hellenistische 
Dichtung, 2 vol. (1924) ; C. M. Bowra, Greek Lyric Poetry Fronz 

the first time in Greek. Only a fexv of many important writers Alclnan to Simonides (1936) ,  The  Early Greek Elegists (1938) ; E .  
can be mentioned here. The first was Stratis Myrivilis, m7ho took Rohde, Der griechische Roman,  3rd ed. (1914).  See also bibliographies 
the literary scene by storm Tvith his book Zoi en  tapho,  a series to relevant sections of DRAMA, to the articles on individual authors 
of war impressions from the ?rlacedonian front in the form of and to G R E E K  HISToRY. (D. W. Ls.) 

Byzalztine: General studies: K .  Krumbacher, Geschichte der byzan- 
letters from a dead friend of the author to a girl in Lesbos. tiltischen Litteratur, znd ed. (1897) ; K. Dieterich, Geschichte der 
Myrivilis writes in a lively and robust demotic, in which dialectal byzantiniscJzen und nel~griechischen Litteratur, znd ed, (1909) ; J ,  H, 
and lyrical elements abound. His second and more mature novel, Marshall, "Byzantine Literature" in N. H. Baynes and H. St. L. B. 
Daskala qne t a  chrysa connected TTith the Asia Minor cam- MOSS, B y z a n t i u l ~  (1948) ; for the period 100-530 see \V. von Christ, 
paign which ended in the ~~~~k defeat of 1922, was follom,ed by Geschichte der griechischen Litteratzcr, part 2, vol. 2, 6th ed. (1909) .  

For periodicals specializing in Byzantine studies see Byzantinische 
many shorter stories of Power and originality. His 10% novel Zeitschrift (1892 et seq.), giving current bibliography; Byzantion 
Panagia gorgona (1955) treats of the life of a group of Greek ref- (1924 et seq.) ; Byzantinisch neugriechische Jahrbiicher (1920 et seq.) ; 
ugees from Asia Minor in a small village of Lesbos and concludes Reuue des e'tz~des byzantines (1946 et seq.) ,  previously Etudes byzan- 

what modern Greek literary criticism calls the trilogy., of tines ( 1 9 4 3 4 6 )  and ~ c h o s  d'orient (1897-1942) ; Vizantiski Vrernennik 
(1894 et seq.; new series 1947 et seq.) ; Orientnlia Christiana periodica 

Myrivilis. Like Myrivilis, Elias Venezis (1904- ) made his ap- (1935 et seq,) ; ~ ~ ~ ~ ~ t i ~ ~ ~ l ~ ~ i ~ ~  (1919 et seq.)  ; r ~ T E 7 ? 1 P i S  i T a l p e i a s  
pearance with a striking book on his life as a prisoner of the B u j - a u r ~ v l j v  u x o u 6 L h  (1924 et seq.) ; ' E h X ~ u r ~ d  (1928 et seq.) ; Jahrbuch 
Turks in 1922-23, called il;o.rlfnero 31328. Other important longer der osterreichischen byzantinischen Gesellschaft (1951 et seq.) ; Zbornik 

and shorter publications followed, the most significant of m,hich radova vizantolofki Institut (1952 et seq.) ; Dzctnbarton Oaks Papers 
(1940 et seq.) ; Studi  bizantini e neoellenici (1924 et seq.) .  Anthologies: 

was his long novel Aiolia, full of childhood memories from Asia W, christ and M. Paranikas, ~ ~ ~ h ~ l ~ ~ i ~  G~~~~~ car9itilzu17z 
Minor. The  style of Venezis is less arresting than that of tianoranz ( 1 8 7 1 ) ;  R. Cantarella, Poeti bizantini, 2 vol. (1948)  ; G. 
Myrivilis, and his mood on the whole more nostalgic, but clarity, Soyter, Byzantirlische Dichtung ( 1 9 3 8 ) ;  C .  A. Trypanis, Medieval and 
beauty and humanity =bound in his lvritings, one of the most Modern Greek Poetry (1951) ; D .  .4. Zakythinos, B u j - a v ~ ~ v t L  ~ t l p ~ v a  

gifted authors of the 1930s \yas Politis (P,  Taveloudis; (19571, for prose literature; H.  Hunger, Byzantinische Geistrswelt 
(1958) ; E .  Kriaras, Ru.(avrrvb i x x o ~ r ~ a  pvOiorop?jpara ( 1 9 5 5 ) ;  G.  T .  

1888- ) ,  who in his Eroica (19381, a book on the actions and Zoras, B u E a v r l v i  x o i ~ u ~ s  (1956) ; the last two publications contain ,most 
reactions of a gang of children, as well as in his later novels of the vernacular poems mentioned; the remainder are edited as fol- 
Lemo~zodasos  and Gyri, proved himself a master of the long narra- lows: Achilleis, ed. by B. Haag (1919) ; Lybistrus and ~ h o d a i l z n e ,  ed. 

by J .  -4. Lambert ( 1 9 3 6 ) ;  history of the donkey, wolf and fox, ed. tive. His psychological analysis of his heroes and his descriptions by L. Alexiu in Iip?lrrKh Xpovl,,,, vol. ( 1 9 j j )  ; Depha,,a,tas, cd, by 
of natural beauty rank high in modern Greek literature. Mention S, Karaiskakis in n a o y p a @ l a ,  vol, 11 (1934) ; song of Belisaritls, ed. 
should also be made of Georgios Theotokas, whose long novel by L. Cantarella in Stz~di  bizaizti?zi e .izeoelle~zici, vol. 4 (1935) ; M. 
Argo (1936),  together u ~ i t h  his many other writings-essays, Pichard, Le roman de Calliiizaque et de Chrysorrhoe ( 1 9 5 8 ) ;  G .  T.  
short stories, travel books, plays-shoTv him to be a ,vriter of Zoras, ' I u r o p i a  x r w X u X C o v ~ o r  ( 1 9 5 9 ) ;  S. K~.ax~czynsl;i, '0 ~ o u A 6 X o y o s  

(1960) ; chronicle of the Morea, ed. by P .  P. Kalonaros (1940) ; battle 
ability acd versatility and one of the best handlers of a flowing of v,,,,, ed, by G, ~ ~ ~ ~ ~ ~ ~ i k  (1935).  see also bibliography to  
and simple demotic. Other authors include A. Petsalis, A. DIGEXES XKRITAS. Special studies: H. G .  Beck. Kirclte und  theologische 
Terzakis, P. Prevelakis, b>f. Karagatsis, T .  Stavrou and Kleareti- Literatur iitz byzantinischen Reich ( 1 9 5 9 ) ;  B. Xltaner, Patrology 
Dipla Malamou. (1960) ; B. Tatakis, La Philosophie byzantilte (1949) ; F.  Dolger, Die 

byzantinische Dichtung in der Rrinsprache, 2nd ed. (1961) ; E. Colonna, 
After World War  I1 the prewar generation remained the models ~ l i  storici bisalttini dal 1~ al XI/ secolo (1957) : G,  xoravcsik, 

for younger writers of both poetry and prose. Their continuing Byzantinoturcica, 2nd ed., 2 "01. (1958).  For the influence of Byzan- 
influence is exemplified in the striking achievement of Xikos tine literature see P.  Courcelle, Les Lettres grecques en  occidrnt de 
~ ~ ~ ~ ~ ~ ~ ~ k i ~ ,  who at an advanced age and after a long literary Macrobe 6 Cassiodore, 2nd ed. (1948) ; A. Siegmund. Die i'berlieferung 

der griechischen christlichen Literatur in der lateinischen Kirche bis 
career-lyric and epic poetry, travel books, dramas, philosophic ,,, 12. JahrJzundeyt (1949) ; F. D61ger, "Byzanz und das Abendland 
and critical essays-turned to the novel and achieved international vor den Kreuzziigen," Relazioni del x congress0 internazionale d i  sci- 
recognition. His novels show outstanding creative powers and a enze storiche, vol. 3 pp. 67-112 (1955).  (K. K. ;  F. D6:) 
full mastery of his &lost of them have been translated Modern: General studies: K. N .  Sathas, N e o e X X ~ v r ~ +  4 ~ X o X o y i a .  

Broypa@iar  r l j v  Q V  ro i s  y p d p p a u l  G~ahap+civrwu ' E X h ? j v ~ v  1453-1821 
into the leading European languages. I n  spite of certain crudities, (1868) ; D, C, ~ ~ ~ s ~ l i ~ ~ ,  Geschiedenis der nieugriekse letterkunde 
Kazantzakis is one of the great masters of Greek demotic Prose, (1921; French trans., Histoire de la litte'rature grecque moderne, 
whose wealth and vigour he deeply explored. 1924) ; K. T .  Demaras, ' I u r o p l a  r1js V € O € X ~ ~ U L K ~ ~ S  X o y o r e x v i a s  (1952) ; 

Real literary merit in many instances achieved by the S. Baud-Bovy, Poe'sie de la Grbce wzoderize (1946) ; A. Mirambel, La 

ChronograJema, a column in certain Athens neTvspapers treating Lite'ratzlre grecque moderize (1953) .  For lists of Greek books in the 
15th to 17th centuries see E. Leprand, Bibliographic Helleniqzle (1885- 

of some daily event in a humorous or lyrical manner. I n  the 1928). For more recent publications see Collection de l'institut f r a n ~ a i s  
hands of writers like P. Nirvanas (Petros Apostolides; 1886-1937) d'dththes, Bulletin analytique de bibliographic lzellenique (1946 et seq.). 
or S ,  M,elas (1883- ) it transcended the boundaries of journal- Special studies: H .  Pernot, Etudes de litterature grecque inoderne (two 
ism, but again no new name deserves mention, A certain lack of series, 1916, 1918). A. Sachinis, ' A v a l . r l ~ ? j ~ e l s  7% ~ E O ~ X X ? I ~ L K S P  

x t j o y p a @ l a s  ur+ p e u o x o X e p ~ ~ +  e i ~ o u a e r l a  (1945) ,  n e r o y p a @ i a  r1js 
originality in the Younger generation was perhaps due to the un- K a ~ o X $ r  (1948) ,  ZuyXpdv?7 xs (oypa@ia .  pa9 (1951) ,  T b  i u r o p r ~ b  
settled condition of the country during the aftermath of the Ger- puOror ip l / ,para  (1957) ; C. A. Trypanis,Medieval and J fodern  Greek Po- 
man, Italian and Bulgarian occupations and the civil \Tar ~vhich etry (1951) ; S. Hammer, Neograecn (1920).  Cretan literature: S. .A. 
caused such ravages in the 1940s, of the authors who began to Xanthoudidis' edition of Kornaros' Erotokritos (1915) is epoch mak- 

write after World 11: however; ?II, Lymberaki. A. Angeloglou, 
ing; see also his edition of Foscolo's Fhortounatos (1922) .  For Cretan 
plays ,see K. N. Sathas, I i p q r ~ ~ b v  OCarpov (1837); J ,  Mavropordato, 

4. Kabbatzis. R. Roufos and S.  Plaskovitis are the most notable. '<The Greek Drama in Crete," Jouvnal o f  Helierzistic Stzddies, vol. 48 
S e e  article GREEK LANGUAGE and articles on individual authors. (1928) ; G. Megas, B v u i a  700  ' A p p a d p  ((1943) ; F .  H.  Marshall and 



J .  Mavrogordato, Three Cretan Plays (1929). Klephtic Ballads and 
Folk Songs: E. Legrand, Chansons populaires grhcques (1874) ; A. 
Passow, Popzrlaria carininn Gra~ciae r~centioris (1860) ; N. G. Politis, 
' E ~ h o - ~ a L  drro r h  ~payousia 700 B X X T J U L K O D  Xao0, 3rd ed. (1932) ; G.  M. 
.%postolaliis, T b  ~ T J ~ U T L K ~  ~ ~ a ~ o ~ ' 8 l a  (1929). T h  ~TJ ,UOTLK& rpayo~~8 ia  
(1950) ; H.  Pernot, Chansons populaires grbcques des X V "  et X V I a  
sibcles (1931). (CE. A .  T.) 

GREEK MUSIC (ANCIENT). T h e  literature of Greco- 
Latin antiquity and the Church Fathers, the plastic and graphic 
representations and the findings of archaeology indicate an ancient 
Greek musical culture extending over more than 2.000 years. 

History.-Heroic Age (c. 2000-c. 1100 B.C.) .--The first Greek- 
speaking European peoples reached Greece about 2000 B.c.. doubt- 
less bringing fheir folk music with them. Greece thenceforth 
gradually came under the Minoan (Cretan', influence, with its 
Aegean and Egyptian elements. and about 1550 this influence pro- 
moted the first distinctively Greek culture, the Mycenaean. 
Greece early obtained from the Mediterranean area both instru- 
ments and musical and dance forms. Mycenaean remains include 
fragments of a lyre of Cretan type, while a smaller lyre (Phoeni- 
cian type) and a bronze trumpet indicate Asiatic influence. Mu- 
sical life was characterized by a strong ritual element. 

Dark Age (c. 1100-c. 850 B.C.).-The Mycenean and Minoan 
cultures suddenly declined with the invasion of the Dorians from 
Asia and myths indicate extensive new foreign influences. 
T h e  legend in which the Greek Apollo days the Phrygian Afarsyas 
embodies a memory of the early Greek preference for the lyre, 
the  instrument of the Xpollo cult, above the aulos or reed pipe, 
a more emotional instrument associated with the cult of the wine- 
god Dionysus. The  precedence of lyre over pipe would seem to 
foreshadow the supremacy of reason in the artistic life of classical 
times. The Asiatic influence was nonetheless substantial. Tradi- 
tion says the Phrygian Olympus (c. 900 B.c.) introduced the 
dactylic metre. the enharmonic genus, the aulos and melody pat- 
terns called nomos (pl. nomoi). 

Eizidy Classical Period (c. 850-c. 600 B.C.).-From Homer's 
time. Greek music was closely based on poetry. Poet-musicians, 
the  professional bards of noble families, chanted epics in recita- 
tive style, accompanying themselves on the cithara (lyre).  The 
rtomos on a prescribed melody pattern gave rise to solo (non- 
recitative) vocal compositions that were cyclic in form without 
strophic repetitions, had a prescribed number of movements and 
were accompanied by the reed pipe or the lyre. There was also 
a purely instrumental nomns for the reed pipe, with descriptive 
associations. The  dithyramb was originally a strophic melody 
sung by Dionysus worshipers. I t  developed into a choral genre 
c. 600 B.c.. when it was sung and danced to the reed pipe by a 
circular chorus of 50 men and boys. Hymns and dances were also 
performed chorally in other cults, and a t  weddings and funerals, 
and were sometimes accompanied by the bardic lyre. Music also 
figured in the competitive festivals: the Olympia from 776 B.C. 
and later the Delphic Pythia, the Spartan Carnea and the Pana- 
thenia. From the 7th century. after the Homeric epics were com- 
mitted to writi~lg,  poets turned to  more popular themes sung 
t o  a smaller lyre called lyra, whence modern "lyric" poetry de- 
rives its name: others wrote for choral performance. Important 
among lyric poet-musicians were tirchilochus of Paros (fl. 716- 
676 B.C. j .  Tyrtaeus (fl. till 668); Alcaeus (fl. from 611),  Sappho 
(fl. c. 600) and Anacreon (550-465). 

Cltrssicul Period (c.  600-c. 400 B.C.).-Greek culture now cre- 
ated the classical drama, developed certain basic attitudes to music 
and reached its zenith in Athens. The  plays were essentially 
musicodramatic ~vorks written by poet-musicians, but descended 
from the cult rituals. Tmgoedic~ (tragedy) means literally "goat 
song." after the ritual of the Dionysian dithyramb. while comedy 
kept the latter's ritual trappings (masks, etc. ). ' Ihe drama was a t  
first mainly choral, though the chorus also ga17e a semicircular 
dance (orcl~esis) on that part of the stage called orclzestra. The 
single actor was earlier the leader of the dithyrambic dance choir. 
X second actor was introduced by Xeschylus (525?-456) and a 
third by Sophocles 1495?-406). The  spoken dialogue alternated 
with solo songs (with lyre) or choruses (unacconlpanied, or with 
lyre or aulos). 

Music, with the other arts, was regarded as inspired by the 
nine Muses. The  Greek word mozlsike had two meanings: first, 
it meant the culture of the intellectual faculties. which, with 
gynznastike, or bodily culture, provided a liberal education; and 
second-a meaning more comparable with the modern one-it 
signified the poetic text, its melody and the accompanying dance. 
The morally uplifting influence of music was taught by the school 
of Pythagoras (c. 585-c. 479),  which thought it possible. by 
means of sensual harmony, to re-establish the primary intellectual 
harmony of the soul; i.e., the harmony inhabiting the heavens be- 
fore animating human bodies. Hence the doctrines of the har- 
mony of the spheres. the ethos or characteristic influence of the 
various musical modes and the efficacy of numbers. 

Late Antiquity (c. 400 B.C. to the Fall of the Roman Enzpire in 
the bil'est, A.D. 476).-The 4th century B.C. saw the emergence of 
Greek science and the first formulations of music theory. The 
most practical approach was that of Aristoxenus (fl. late 4th cen- 
tury B.c.). while Euclid (c. 300) expounded Pythagorean theory 
and Plato (42i-347) wrote on important musical themes. Theory 
received further serious attention only from the 1st century A.D., 
the most important work being that of Ptolemy, the neo-Pythago- 
rean mathematician and astronomer (2nd century A.D.). Before 
the first theory was written, however, music and poetry had begun 
to diverge, and the styles of Aristophanes (c. 450-c. 385 B.c.), 
Miletus (d. c. 400) and Philoxe~lus (430-380) shon7 a progres- 
sively popular trend, after which drama rapidly degenerated into 
pantomime. 

The only surviving examples of Greek music belong to this late 
period, and it is little indeed compared with survivals from other 
arts. Of about 20 possible fragments, written variously in a 
"vocal" and an "instrun~ental" notation. two remain unauthenti- 
cated and three or more are probably Byzantine reconstructions 
(see BYZAXTINE MUSIC). Of the remainder. three are important: 
the trvo Delphic hymns to Apollo, carved on marble a t  Delphi (late 
2nd century B.c.), and the epitaph of Seikelos for his wife, chiseled 
on a tomb at  Tralles (Aidin), Turk. (1st century B.C. or later). 
The rest, in papyri, are to be seen in Cairo, Berlin. Oslo, Michigan 
and Oxford; the oldest fragment of all, a few choral lines from 
Euripides' Orestes (408 B.c.), is in the Rainer papyrus in Vienna 
(3rd-2nd century B.c.). 

F o r m s  and Pr inc ip les  of Composition.- The fragmentary 
relics hardly allo~v structural analysis, though certain fundamental 
principles of construction are known: poetic metre, verbal contour 
and musical time. 

The units of poetic metre (feet comprising short and long syl- 
lables) fell into three main groups, exemplified by the dactyl 
- u v ;  iawzb v - (c!. trocl~ee - v j ; and paeon - v v v . The 
equivalent musical units comprised short and long notes: duple 
J n , 2 /4 ;  triple r J (or J J ) ,  3 /8 ;  and i~zultiple J .  J , 5j8. as 
found respectiveIy in the "hymn to Helios," "hymn to the muse" 
and "first Delphic hymn." 

Declaimed poetry also had verbal contours-inherent tonal ele- 
ments represented by the three speech accents: a c ~ t e  (rising). 
grave (falling) and circu~izflcx (rising follo\ved by falling, or level) 
-which melopoeia, the Greek art  of melody making, aimed to 
enhance. 

The two principles. poetic metre and tonic accent. are seen in 
combination in the "hymn to Helios." with its strictly anapaestic 
metre and 12 out of 16 acute accents matched by a rising melodic 
contour. 

Further! Greek poetry, conceived without any dynamic stress of 
its own: could hardly escape the influence of the accompanying 
instruments and dance, which, by their very nature. required 
strong and weak beats. or musical time. Thus the noisy thesis 
(downbeat) of the choral dance leader's foot clapper was inevita- 
bly followed by a silent arsis (lifting). >loreover, in postclassical 
times music already imposed its own formal patterns on poetic 
structure: the four metrically different lines of the "epitaph of 
Seikelos" are equally adjusted to a melbdy in 12/8  time. Accord- 
ing to Dionq-2ius of Ha1ic:lrnassus. the Orestes of Eurijiides went 
>till iurther toivard purely musical iornl:  its melody did not rise 
and fall with the speech accents; it \\-ah identical in two rhyth- 
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mically paired strophes. (Mediterranean) ; crotala, hand clappers; croupala, foot clappers; 

The Greek arts, whether plastic or dramatic, favoured linear and cymbalu, cymbals. 
iorm, hence rhythm took precedence over elements of colour. In  Heritage.-Though nothing remains of ancient Greek musical 
music the latter were no doubt represented by occasional decora- practice and f e ~ v  instruments survive. the influence of classical 
tive t ~ ~ o - n o t e  chords plucked on the lyre, by a drone on one of theory was wide and lasting. The Greek empire carried it to 
the azilos pipes accompanying the melody on the other, and by the Egypt and the Asiatic coasts, and possibly as far as India. I n  
accompaniment of a vocal melody in heterophonic variation. But early Christian times the Gnostics used the Greek scale in their 
the single line of melody remained paramount, and its intervals incantations, and Byzantium adopted the Greek modes (see BY- 
were classified in Greek music theory. ZAXTINE RIUSIC). The Romans acknowledged Greek musical lead- 

Theory.- The Greek. referred their music to the intervals of ership and transmitted Creek theory to Europe through Boethius 
an octave (diapason), fifth and fourth, and they knew all the in- (c. 480-523 A.D.),  and the early church drew upon its modes. But 
tervals of ~iestern music and more besides. The interval of a Islam is the principal heir to Greek theory through the Persians, 
fourth lvas the practical unit of their tonal space, and rvhen di- Arabs and Turks, whose bvritings further influenced Europe from 
vided into four notes it was kno~vn as a tetrachord. Of these the 9th century. 
notes the outer two \yere fixed, the inner two movable; and the Thus Greek music, itself the heir to so much from the world's 
position of the latter determined one of three gi!nerQ lvhose inter- three most ancient ci\rilizations. helped to create that of a t  least 
vals !reading dolvn~vard j were : tone, tone, leimma ("remainder" three more. See also A ~ L O S  ; LYRE. 
of the interval of a fourth after the subtraction of tn.0 tones) in BIBLIOGR.IPEY.-I(. von Jan, hfusici scriptores graeci (1895; Supple-  

the diatonic, as in the of seikilos.'; minor third, semitone, wmztuwz, 1899) ; H. Macran, .4riitoxenus (1902) ; &mile Martin, Trois  
docu~qzents de wzusique grecque ( 1 9 5 3 )  ; T. Reinach, La musique grecque 

semitone in the chronzutic; and ditone, quarter tone. quarter tone (1926) ; C, sachs, ~h~ ~i~~ o~ A ~ ~ l i l u s i c  in the ~~~i~~~ world (1943). 
in the e?~Izarvzonic, as in the Orestes fragment. Still finer intervals (P. C.-Ho.) 
were classified in subgenera called chroai ("shades"). GREEK RELIGION. The religion of the ancient Greeks is 

~ h r e e  primary ('diatonic) modes correspond to the three possible no longer absurdly abused nor foolishly idealized. and can be 
(descending) orders in which the intervals of the tetrachord run: seen clearly fo r  13-hat it j t  contained savage and barbarous 
~ o r i a n  (tone, tone. leimma). Phrygian (TLT) and Lydian (LTT). elements as lv\-ell as elements of civiiization, although the savagery 
Such structures occur respectively in the "second Delphic hymn," and barbarism are still sometimes exaggerated. I t  Lvas creedless, 
"epitaph of Seikelos" and an instrumental piece from J. F. Beller- developing \yithout any authoritative \vriting like the Bible or the 
man's Anonymozls (of late date).  Two tetrachords joined to- K ~ ~ ~ ~ ,  and tvithout any inflexible tradition to hamper or to guide 
gether formed a fzurmotzia (octave scale). and in the diatonic genus it ,  ~t varied from age to age, from place to place and probably 
the seven such scales in use (\?-ith notes reading do\vn\~ard, and also f rom class to class, being more backxTard, more ad- 
as on the ~ i ~ h i t e  keys of the piano but allolving for differences in \,anted, but retaining certain characteristics, ~t >vas) first, 
tuning) were as follo~vs: a to A. Hypodorian !Aieolian): g to G, an anthropomorphic polytheism, the \vOrship of a number (not 
Hypophr~gian (Ionian) ; f to F, Hy~olyd ian ;  e to E. Dorian: d to very large) of gods, thought of as human in form and largely 
D .  Phrygian; c to C, Lydian; and b to B, an Hyperdorian. These human in mind. These gods Tvere neither passionless nor without 
har?izoniai are called "modes" today, but they were only the seen by the developed ethics of philosophy as moral 
scaffolding for the true modes (tropos, pl. tropoi) or melodic styles faults, B U ~  as the history of this ~vorship covers some 2,000 years, 
or contours (perhaps comparable with the Indian raga [see IKDIAN it be seen that ideas, even popular ideas, on these matter- were 
MUSIC] and ~ r a b i c  ntaqa?n), each with its particular etjlos, or someTThat variable. The gods viere normally, though not al~vays, 
characteristic effect. A five-note scale was also early introduced clear-cut figures, made by poetry and ar t  and surrounded 
into Greece from Asia. I t  is found as late as the "second Delphic by a large mythology,  hi^. however, was not a body of dogma; 
hymn." the worshiper might believe; disbelieve or alter it to  his taste. 

To embrace all the notes of the seven harnzoniai in each of their ~h~ ~~~~k religion was for  the most part (but  see $ I y S T ~ ~ y )  
three genera within the compass of a single octave. the Greeks completely free from otherworldliness. I t  \vas a religion of every- 
had a theoretical scale of 21 sounds ("greater perfect system"); day life. which sought for temporal blessings such as good crops. 
the seven harmoniai they related to each other in a continuous deliverance from enemies, health, or peace ~ ~ i t h i n  the community. 
two-octave scale (disdiupason) ; for modulation they used an 11- In historical times at  least it was in its most conspicuous fo rm an 
note series ("lesser perfect system") : and to bring any scale within affair of the state. although family cult never ceased to exist, and 
the limited compass (that of the Dorian harf~zonia) of the lyre, individual religion developed strikingly as the importance of the 
they had a transposing system. Greek city-states declined from the 4th century B.C. onward. 

The surviving musical fragments well illustrate certain aspects Origins.-The people who in historical times called themselves 
of classical theory and yet show differences that suggest only a Hellenes (Greeks) came to Greece from an unknown district, per- 
frail link with the music of classical times. To what extent the haps by bvay of Asia Minor. They brought with them only one 
theory represents musical practice a t  any one period may be deity whose name and native origin are certain: namely Zeus. I t  
legitimately questioned? for the theorists often disagree among is likely that they also had a corn-goddess. whether or not they 
themselves. with considerable confusion in terminology. already called her Demeter. and she may by then have had a 

Instruments.-Ancient Greece appears never to have had a daughter. Kore ("the maiden"). The Greeks probably had addi- 
developed instrumental art. The role of its few instruments-all tional names of deities such as Pluton ("the rich one"). who n?ay 
derived from non-Greek sources-was the accompaniment of po- well have been the deity of the earth's ~vealth, i.e., of its crops. 
etry and the dance. Only later. perhaps. ~vas  he identified with Hades, the god of the 

Strings.-The all-important national lyre existed in preclassical dead, an older iorm of whose name is Aides. perhaps meaning "the 
forms: phor~ninx, citharis, chelys, and in classical forms: cithava unseen." In any case Hades is not a god of the living. who there- 
(professional), lyra (lyric poets, amateurs). barbiton. The harp fore do not worship him. The dead likewise are no longer in the 
was played by women: magudis (large), pectis (smaller), psal- charge of the gods worshiped on earth. and presumably do not 
terion (later). worship them. Similarly, the name Helios (Halios. Eelios) refers 

tt*ind.--The reed pipe (uulosj, usually double and next in im- not only to the visible sun but also to the sun-god. H e  had no cult 
portance after the lyre, played nol7zoi and accompanied dithyramb in Greece proper, however, nor had Selene, the moon; gods of the 
and drama. The syrinx (shepherd's panpipe) was played to the heavens are no concern of people who move on the earth. Zeus 
flocks, and the salpi~lx (straight metal trumpet) had a military is a deity of the weather-sky, that is, of meteorological phenomena 
function. The hydraulis (water organ, Alexandria. 3rd century such as rain and snow. No other god or goddess of any importance 
R.c.) became more popular in Rome. has a name demonstrably Greek. Kronos' name is certainly un- 

Pcrclcssion I?rstrz~?ne~zts.-These were introduced ~vith the Hellenic; Apollo's yields no convincing Greek etymology. Athena 
Dionysus and Cybele cults: tynzpanon, hand-beaten frame drum is a pre-Hellenic goddess. adopted by the incoming Greeks in 
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Mycenaean times as the protectress of their chieftains' castles. 
Artemis, or Artamis, has a name possibly connected with artam5s. 
This word, however, means "slaughterer" or "butcher," whereas 
Artemis is a huntress, a helper in childbirth and on occasion the 
sender of sudden and painless death to women. The name Hera, 
if Greek, is the feminine form of heros, a nobleman or gentleman; 
it  thus means "ladyn-a title, not a proper name. The name of 
Hermes (Hermeias) may be etymologically connected with h i r ~ n a ,  
stone or rubble; he may have begun as the power haunting cairns 
put up to mark holy spots or to delimit paths, but this is uncertain. 
Ares is stated by the Greeks themselves to be Thracian; in any 
case, the origin of his name is obscure. Aphrodite is certainly 
oriental. Persephone (her name has several forms) assuredly is 
not of Greek origin. Hecate comes from Caria, Hephaestus from 
the volcanic regions of Asia Minor, and Dionysus is a later arrival 
of Thracian or Thraco-Phrygian origin. There remain only a few 
minor powers. The Muses (Mousai) are supposed to derive their 
name from hypothetical Montiai, meaning "prompters" or "re- 
minders." Pan (Pa-on, "feeder") is the little god of Arcadian 
goatherds. There are also the Nymphs ("nymph" means mar- 
riageable young woman or bride) and their like. I t  is not known 
when the cult of any of these powers began. 

Some of the gods composing the classical pantheon were taken 
from the cults existing in the regions invaded by the Greeks. This 
occurred through the characteristic Greek power of adapting and 
naturalizing foreign influences, and there was little or no realiza- 
tion of the different origins of the gods, The great civilization of 
Minoan Crete had an elaborate religion, an outstanding feature of 
which was the worship of goddesses. Clear traces are to be found 
also of gods who are born, grow to maturity and die, probably 
every year, with the growth and decay of the seasonal vegetation. 
Both those elements influenced Greek cult and myth. In Greece 
proper are to be found deities with names that are not Greek and 
that show the characteristic suffixes (found also in place-names, 
etc.) of the pre-Greek language. Examples are -nth-, as in 
Hyakinthos. -nu-, as in Athena, and -ss-, as in Phersephassa (Per- 
sephone). Also in Greece are fairly clear traces of an ancient cult 
of one or more goddesses. There is an ingenious modern theory 
that one of these, probably an earth goddess, was named or nick- 
named "Dan (a word occurring in classical Greek as an ejacula- 
tion). I t  is contended that this syllable blended with Greek ele- 
ments to compose two or three divine names, as in Demeter or 
Damater, "mother Da." and Posei-da-on, "husband of Da." For 
Poseidon was not originally a sea-god, nor were his earliest wor- 
shipers acquainted with the sea. He was a deity of the waters 
which fertilize the soil, and also, for some obscure reason, a god 
of horses. 

I t  has been said that these deities are usually anthropomorphic. 
However, there are traces, probably very early. of their having 
taken bestial shape. Hera is boopis in Homer; the word probably 
meant, to the poet, that she had large, cowlike eyes. I t  could, 
however, mean "cow-faced," and it is relevant that Hera's priestess 
10 is said to have been changed into a heifer either by the goddess 
or by Zeus. Athena is glaukopis, a word used by Homer and 
other writers to mean "gray-eyed" or '(bright-eyed"; but the bird 
with which Athena is associated, a kind of o>vI1 is called glaux, 
and the epithet may originally have meant "owl-faced." Poseidon 
is said occasionally to have taken the form of a horse, while Zeus 
and Dionysus appeared under various animal guises. The latter 
commonly manifested himself as a serpent or a bull; a hymn sung 
in his honour at  Elis actually calls him "noble bull." But such 
cases as these are comparatively rare and abnormal. In  any event 
they have nothing to do with totemism, a wholly non-European 
phenomenon, but are examples of theriolatry, which is found in 
many parts of the world (see H.  J. Rose, Primitive Cultz~re in 
Greece,  p. 47 ff.). 

Growing knowledge of the near east gradually reveals the extent 
to which the early Greeks were influenced by the cults and beliefs 
of the great oriental civilizations bordering their district. I t  is 
justifiable to say, a t  least, that some Greek myths were related to 
certain myths current among these peoples, for example, the 
Hittites. Egyptian and other foreign influences probably entered 

Greece by way of Crete, but details are still lacking with regard 
to this and other aspects of the early history of the eastern Medi- 
terranean. The place of origin of the worship of Apollo, for 
instance, is still unknown, although it is certain that he had con- 
nections with Asia (see W. K. C .  Guthrie, T h e  Greeks and Their 
Gods,  p, 74 f f . ) .  A popular and sometimes locally important cult 
was that of the heroes, literally gentleman; i.e., powerful and wor- 
shipful ghosts of real or imaginary men (sometimes women, 
heroinai), the most famous being Heracles. Minor and half-for- 
gotten ("faded") gods were often confused with these beings. 
(See  L. R. Farnell, G ~ e e k  Hero-Cults.) 

Development.-At some time earlier than the earliest evi- 
dence, earlier, that is, than the Homeric poems, the Greeks had 
combined most of their deities into one divine clan, the head or 
"house-father" of which was Zeus. Zeus was represented as the 
begetter of most of the younger deities, and as being himself the 
son of Kronos and the husband and brother of Hera. His position 
is that of a chieftain of the heroic age among his relatives and 
vassals. But this does not mean that he was the chief god in the 
cult of every community. At Athens, for instance, his festivals, 
which had increased in number to include some that were not his 
originally. were dwarfed in importance by those of Athena. Greek 
worship throughout the Archaic and Classical periods was essen- 
tially communal, although nothing prevented an individual from 
approaching any deity he chose on his own behalf. Every family 
had its observances, including the worship of the hearth-goddess 
Hestia, n-ho scarcely achieved the status of a personal deity but 
always maintained close relations with the sacred fire from which 
she came. The larger groups, whether supposedly of kin, like the 
phratries or clans, or merely local, like the demes (townships) into 
which Attica was divided, had also their own worship; but the most 
important and impressive rites were naturally those conducted by 
the state. The nearest approach to a common governing re- 
ligious body was the oracle of Apollo at  Delphi; and even that, 
though it lent its sanction to innovations on occasion, was often 
content to tell inquirers that they would be well advised to "wor- 
ship according to ancestral custom." The oracle had neither a 
recognized orthodoxy to enforce, nor a disciplined and obedient 
clergy to support it in any state that might prove recalcitrant. If 
Apollo were directly and materially concerned, strong measures 
might indeed be taken. The four "sacred" wars were all fought, 
nominally at least, in consequence of violation of the god's rights 
to certain territories; but this was hardly more than vindication of 
the divine proprietor's lawful claims. I n  general Delphi confined 
itself to giving advice. The inquirer, if he rejected this, did so 
at his own risk, and numerous tales pointed the moral that his 
consequent peril was real; but the effectiveness of such warnings 
depended on the degree of respect in which the oracle was held. 

Under such a system, the nature of the cults and their distance 
from savagery varied greatly. In Arcadia and similar backward 
districts the simple people might perform archaic or grotesque 
ritual around a shapeless block of stone or a plank of wood, called 
perhaps only by some such laudatory epithet as "the good god." 
In a centre of culture, such as Athens, however. the holy places 
would be marked by stately and beautiful temples, each the dwell- 
ing of a deity represented, perhaps, by an ancient cult-statue, but 
probably also by a masterpiece of sculpture. 

The ritual would be orderly and elaborate, comprising hymns, 
prayers and sacrifices. The hymns were often written by cele- 
brated poets and musicians, although prayer does not seem often 
to have taken the form of long and invariable liturgical texts. Sac- 
rifice might involve the killing of many beasts before the temple 
and a general feast on their meat. Normally there would be a 
procession for the carrying of sacred objects and the leading of 
victims for sacrifice. 

I t  is evident that the reactions of those present would vary from 
simple trust that the time-honoured ritual would win the favour of 
the deity to deep reflection upon the nature of the po

w

er addressed, 
or oi divinity itself. From the latter point of view. different deities 
were very variously adaptable to the growing interest in ethical 
and theological speculation. After Zeus himself, Apollo, whose 
title Phoebus. "pure one." represented his concern with purifica- 
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tions. was thought to be sympathetic to a developed and en- 
lightened morality; anecdotes and alleged oracles were current in 
support of this idea. Artemis, originally in all probability a 
mother-goddess, developed into a sort of personification of chas- 
t i ty ;  Athena became wisdom in person. On the other hand. many 
minor deities such as Pan, the Nymphs, or Hermes showed no 
moral development, a t  least in normal Greek thought. The un- 
popular Ares. too. remained simply a god of violent death and 
destruction, usually from \Tar. but sometimes from other causes 
such as plague. The forms of worship were, as usual, conservative, 
and retained some features obviously dating from early days and 
comparatively low stages of culture; but even they tended to shed 
characteristics that advancing morality regarded as objectionable. 
The  practice of human sacrifice, for instance, is attested by nu- 
merous legends, by an occasional ritual simulacrum of mansiaugh- 
ter and by the substitution, certain in some cases, merely probable 
in others. of an animal victim for one originally human. The 
actual rite was very occasionally revived in historical times; but 
the idea of human sacrifice became so repugnant to general senti- 
ment that i t  was practically abandoned from about the 6th century 
B.C. 

The  general attitude of the Greek toward his gods was respect- 
ful but not servile. Like many Europeans, he would on occasion 
jest rvith the objects of his worship. The "Homeric" hymn to 
Hermes bears ~vitness to this trait, with its humorous tales of 
Hermes' early rogueries. So does the comic appearance of Dio- 
nysus, Heracles and other popular deities on the Attic stage, a s  
in the Frogs of .Aristophanes. 

P e r s o n a l  Religion.- The very fact that the great public cults 
were managed by city-states gave them a certain artificiality. 
They were in many cases originally connected with 'the operations 
of farming. and therefore belonged to those times of the year a t  
which these operations took place. But the festivals were regu- 
lated by the state calendar and this by no means always corre- 
sponded with the real seasons. Thus, for example. a ceremony 
connected with plowing might be held when no farmer \vas actually 
plowing his fields. Country dwellers, no doubt, found some com- 
pensation for this defect in the worship of their little local powers 
such as the Nymphs; but, even so. the greatest and most con- 
spicuous forms of worship must have seemed somewhat detached 
from real life. 

I n  addition to this feeling there was a growing idea that the 
destiny of the individual was of importance, a t  least to him. and 
that the state cults existed rather for the benefit of the community. 
Hence the immense popularity. from about the end of the j th  
century B.c.. of the cult of .lsclepius. whose powers viere exerted 
on behalf o f*  individuals seeking cure for their diseases rather 
than to avert some public calamity as was the office, for example, 
of Apollo. There were also the movements such as Orphism ( s e e  
ORPHEUS),  which made eschatological speculations regarding the 
individual, and the philosophic schools. not least that of Platonism. 
with their ideas on ethics. the government of the universe and the 
destiny of the soul. Ethics were not divorced from the conven- 
tional  orsh ships. but those involved no moral code that might direct 
conduct in detail. A11 these tendencies to~vard regard for the 
individual were reinforced in Hellenistic times by the passing of 
the old city-states as important political units. This rendered the 
ordinary man much more helpless in public affairs than his an- 
cestors had been. The  geocentric theory of the universe, too, im- 
perfect though it  was, made the earth an insignificantly small 
place. while astrology. which  as generally believed in. represented 
man as the victim of mechanical and irresistible fate. I t  is no 
wonder that in early Hellenistic days the cult of Tyche (Chance, 
For tune)  was widespread both in public and in private. and that 
later any system promising relief to man's helplessness \vas sure of 
adherents. Broadly speaking, such systems were of two kinds. 
both depending on knoxvledge. or gnosis, alleged to be supernatural 
and revealed (though Gnosticism, as such. is the name given to a 
Christian heresy). The first kind of system was the mystery re- 
ligion. Mysteries Tvere usually. though not al\~-ays, of oriental 
origin, and claimed to secure for their initiates the favour of a 
particular deity. Isis or LIithra for example. ~ h o  ~ ~ o u l d  care for 

their well-being. especially after death. Such patrons. being gods? 
were. according to  the generally received theory, exempt from the  
centripetal influence of the stars. being above and  beyond them,  
and thus beyond the reach of fate. The  second system was the  
higher form of magic. "theurgy." ~vhich actually constrained the  
deities to help their clients. The  lower forms of magic were also 
very popular. These aimed at  compelling minor powers. notably 
the bini6tkanntoi  (ghosts of violently and prematurely deceased 
persons), to help the sorcerer in the desired r a y ,  for example. 
by revealing the future to him, by ~vinning for him the  favours of 
influential persons. by tormenting his enemies or by laming the  
horses he had bet against. One of the reasons for the ultimate 
triumph of Christianity over the more respectable of its rivals was 
the fact that ,  being unencumbered by fantastic m y t h  and ritual of 
uncivilized origin. it dealt with the eschatological and other spir- 
itual needs of the time in a more rational manner than did its 
rivals. IYhat was left of Greek rationality contributed a logical 
and coherent theology to the neLv religion. T h e  most stubborn 
opposition to Christianity came from the simple and  unrefiective 
worship of the countryside which had behind it  the  force of an- 
cestral custom. Compromises were numerous; for example. the  
cult of Asclepius was replaced by that of miracle-working saints, 
and the small shrines of the little rustic deities by those of Chris- 
tian poJvers. Indeed. traces of the old worship a re  still found in 
popular customs in Greece and other countries. 

See  also articles on individual deities. 
B I B L I O G R . A P H ~ . - G ~ ~ ~ ~ ~ ~ :  L. R. Farnell, Cults o j  the Greek States, 

5 vol. (1896-1909). Shorter accounts. besides the encyclopaedias and 
classical dictionaries: L. R .  Farnell. Outline History o f  Grrpk Religion 
(1920) , with good bibliography ; M .  P. Silsson, Greek Popular Religion 
(1940), '4 History of Greek Religion, 2nd ed. (1949) ,  Greek Piety 
(1948) ; H .  J.  Rose, rlncient Greek Religion (1948). Survivals: H .  J. 
Rose, Primitive Culture in Greece (192.5) .  C ~ e t e :  XI. P .  Silsson, 
Uinoan-,Mycenaean Religion and its Sz~rvzvals in Greek Religion, and 
ed. ( r g j o ) .  Delphi: H. IV. Parke and D. E. IV. IVormell, T h e  Delphic 
Oracle, 2 vo1. (19j6) .  Developnzents: L. R. Farnell, T h e  Higher 
Aspects o f  Greek Religion (1912) ; C .  H. Moore, The  Religious Thought  
o.i the Greeks, 2nd ed. ( r g z j ) .  Later Stages: A. J .  Pestugiere, La 
Re'vdlatiotz d'HerntLs Trisnze'giste, 4 vol. (1944-j4). Brief Account: 
G. G .  A. Murray, Five Stuges of Greek Religion, ch. 4 ,  5 ( r g z j ) .  

(H. J. R:) 
GREELEY, HORACE (1811-1872). U.S. newspaper edltor 

and political leader. was born near Amherst. S . H . ,  Feb. 3, 1811. 
He  was the eldest of the five children of Zaccheus Greeley, a poor 
farmer. Horace had an irregular schooling, bu t  his precocity and 
an interest in printing became evident a t  an early age. I n  1826 
he entered the office of the Nortkerl t  Spec ta tor  in East  Poultney. 
Yt.. where he remained for five years as an apprentice.   hen. 
after visiting his parents. who had moved to Erie county in Penn- 
sylvania, he vient to New York to seek his fortune. H e  was then 
20 years old. His New England background had  given him a 
conditioning in religious piety. moral fervour and political con- 
servatism. This last. together with the difficulties his family ex- 
perienced in the depression of 1819-22. made him an  ardent sup- 
porter of Henry Clay's protective tariff policies. 

After a year and a half as a journeyman printer in S e w  York. 
Greeley and an associate set up a small printing establishment. 
I n  18.34 Greeley became senior editor of a new literary magazine. 
the S e w  Y o i k e u .  I n  1836 he married Toungs Cheney, 
a s~rong-minded schoolteacher. The S e w  I 'orker struggled along. 
never out of debt. through the depression that followed the panic 
of 183i .  Gradually its editor's interest centred on political 
journalism. 

Ardently patriotic. humanitarian in sentiment, but  distrustful 
of radical solutions for the ills of society and disdainful of Jack- 
sonian democracy. Greeley became a liberal Whig. His  views, ex- 
pressed in the S e w  170iker, caught the eye of Xeiv York state's 
\Vhig political boss, Thur!o\v IYeed, who employed him to issue 
a canipaign n-eekly, the Jeflerso?ziu?z, in 1838. and a similar weekly, 
the Log Cubilz, in the presidential campaign of 1840. These p u b - ,  
lications substantially aided the IYhig cause in New York state,  
and marked the beginning of Greeley's political partnership with 
IVeed and IYilliam H .  Se~vard. governor of New York. 

Greeley's success ~ i t h  the JeJeisonian and the L o g  Cab i?~  en- 
couraged him to a more ambitious newspaper venture. On April 
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10. 1841. he started the New York Tribz~ne, a daily Whig paper 
dedicated to reform, economic progress and the elevation of the 
masses. The Tribzine set a high standard among the papers of 
its day  in news gathering. intellectual interest and moral fervour. 
I t  found a good clientele in New York city and a tremendous cir- 
culation as a weekly in the hinterland. I t s  editorial columns be- 
came a potent political influence. 

F o r  several years Greeley worked closely with Weed and Seward 
in liberalizing the Whig party in Kew York state and in exerting 
an  influence upon Whig national politics. H e  helped make Seivard 
governor in 1838 and played a part  in elevating him to the U.S. 
senate in the winter of 1848-49. H e  aided Weed in battling for 
the  antirenters, who opposed the perpetual leases that dated back 
to the colonial period. and against the conservative Whigs. But 
differences between Greeley and the other members of the trium- 
virate were always cropping up. They found him obstinate, mer- 
curial and lacking in political sense, this last being especially evi- 
dent when he was a member of the U.S. house of representatives 
for a few months in 1848-49. I n  his turn. he chafed over the 
political realism that led Weed to champion Gen. Zachary Taylor's 
nomination for president in 1848, and became increasingly bitter 
over t.he failure of his partners to support him for high public 
office. I n  1854 he determined to take an independent course in 
politics and dissolved the partnership. 

, T h e  Tvibr~?ze had taken an antislavery stand in the 1840s. but 
became violent in its opposition to slavery in the next decade. 
Greeley x a s  dubious about the Compromise of 1850 ( q . ~ . ) ,  espe- 
cially its fugitive slave law, but he blew hot and cold on the 
measure as a whole. The Kansas-Nebraska act of 1854 provoked 
his bitterest moral condemnation. H e  took a prominent part in 
organizing the Republican party in 1854-55, and supported its 
nominee, John C. Frkmont, for president in 1856. H e  and his 
paper were now anathema among the slaveholders. H e  was pub- 
licly caned by Congressman Albert Rust of Arkansas in 1856 and 
threatened with violence if he ever entered the south. H e  con- 
stantly fed the rising antislavery excitement in the north, bitterly 
attacking the Dred Scott decision of 1857! the slave trade and 
southern manners and morals. 

Greeley helped defeat Seward for the Republican presidential 
nomination in 1860. This started a feud with Weed that went on 
for years. The  Tr ibu~~e ' s  editor preferred the conservative Ed- 
ward Bates of Klissouri as a presidential candidate, and had no 
enthusiasm for  Lincoln. H e  did, however? support the latter in 
t,he campaign of 1860. 

As secession materialized after Lincoln's election, Greeley's 
position became obscure. He  urged letting "the erring sisters 
depart  in peace," apparently believing that absence of coercion 
would gain time and best guarantee the maintenance of the Union. 
His  opposition to any compromise with slavery extension remained 
firm, but his dread of war was obvious. 

Greeley pursued an erratic course during the Civil War. He 
early became convinced that, for military, social and economic 
reasons, the abolition of slavery was essential, and joined the 
radicals in urging emancipation. But he also wanted the war 
brought to a speedy end, and was.greatly distressed by Union de- 
feats and the mounting cost of the struggle in lives and treasure. 
This  distress, together with his continued lack of confidence in 
Lincoln, produced fitful moods of defeatism. At times he was 
ready to restore the "Union as it was." never more so than in the 
summer of 1864 when he became involved in sterile peace nego- 
tiations with Confederate commissioners in Canada. Greeley op- 
posed Lincoln's renomination in 1864, but as the end of the war 
came clearly in sight his spirits rose. H e  looked forward hope- 
fully to the reconstruction of a nation entirely free. 

Greeley's motto for reconstruction of the Union was "Universal 
Amnesty and Impartial Suffrage." This drew fire, for different 
reasons, both from the radical Republicans and the supporters of 
Pres. Andrew Johnson. Popular opinion in the North turned 
against Greeley ~vhen he signed the bail bond of Jefferson Davis. 
This ruined the theretofore large sale of his history of the Civil 
W a r ,  The American Co~zflict. 

Greeley's interest in politics and political preferment remained 

keen after the war was over. Zealous for a large measure of Xegro 
equality. he supported the 14th and 15th amendments and urged 
the impeachment of President Johnson. Repeatedly he sought 
state and national office. but was never elected. H e  supported 
Grant's campaign for the presidency in 1868. though without en- 
thusiasm. He finally became convinced that Grant's attempt to 
maintain radical reconstruction in the south was a failure. H e  u.as 
also irritated by the administration's refusal to cut military ex- 
penditures and resume the redemption of paper money with gold 
or silver coin, and felt that Grant was thwarting his ambitions in 
S e ~ y  York state. Greeley broke away from the Republican party, 
joined the dissenters known as the Liberal Republicans, and ac- 
cepted nomination for the presidency by them and by the Demo- 
crats in 1872. 

I n  the dreary campaign of 1872 Greeley was so mercilessly at- 
tacked that, as he said, he scarcely knew whether he was running 
for the presidency or the penitentiary. Overwhelmed by the strain 
of the campaign, exhausted by his vigil a t  the bedside of his dying 
wife, harried by his debts and by the decline of his influence in the 
Tribune office, Greeley sank into a deep depression and died Nov. 
29: 1872. 

Horace Greeley mras a strange mixture of liberalism and con- 
servatism. A liberal nationalist, he believed in the inevitability of 
human progress and in America's leadership in the movement to- 
ward human freedom. H e  was for years an advocate of Fourierism 
(see FOURIER. [FRANCOIS MARIE] CHARLES) and in the 1840s 
spent time and money in attempts to establish Utopian socialist 
communities. He  urged a variety of educational reforms, and was 
an unrelenting foe of liquor: tobacco, gambling, prostitution and 
capital punishment. Personally generous, he also advocated using 
the power of government to promote the general welfare. H e  
urged free common-school education and championed producers' 
co-operatives. He  was always sympathetic with European strug- 
gles against despotism. On the other hand, his basic tendencies 
were conservative. He  did not trust the wisdom of the proletariat, 
and had only scorn for such radical reformers as Frances Wright 
and Robert Dale O\ven. Fourierism appealed to him because it  
mas a reform that promised all things to all men. rich and poor 
alike. His sympathies inclined more toward capital than toward 
labour, and he opposed woman suffrage. 

Greeley was quick-tempered, and his judgment was often faulty. 
His desire for public office amounted to an obsession. But he was 
warmhearted, and his patience with his eccentric wife was exem- 
plary. His clarity of utterance and the fervour of his convictions 
combined to produce some of the finest editorials in the history 
of American journalism. He  was one of the great moral leaders 
of the United States and the greatest newspaper editor that has 
appeared on the American scene. 

R m ~ r o c ~ ~ ~ ~ ~ . - - H a r l a n  H .  Horner, Lincoln and Greeley (1953); 
Henry L. Stoddard, Horace Greeley, Printrr,  Edi tor ,  Crz~sader ( 1 9 4 6 )  ; 
James S. Trietsch, T h e  Printer and the  Prince (1955); Glyndon G. 
Van Deusen, Horace Greeley, Nineteenth  Cen tury  Crusader (1953). 

(G.  G. V. n.) 
GREELEY, a city and the seat of Weld county, in north- 

ern Colorado, U S . ,  53 mi. N.E.  of Denver, a t  an elevation of 
4.637 ft.. is the trading centre of an irrigated agricultural region. 
Production includes sugar beets and livestock, and food process- 
ing and canning are the principal industries. The city is the seat 
of the Colorado State College of Education (established in 1889). 

Greeley was founded in 1870 as a co-operative agricultural 
colony by Nathan C. Meeker (1517-79)' agricultural editor of the 
New York Tribune, with the active support of Horace Greeley, 
after ~vhom it was named. Organized as a joint stock company in 
New York, the Union Colony purchased land, recruited colonists 
and transported them to the new settlement. They wrote into the 
charter and the land deeds a prohibition of intoxicating beverages. 
The torvn vvas organized ,in 1571 and incorporated as a city in 
1885. In  1951 the city adopted the council-manager form of 
government. For comparative population figures see table in 
COLORADO : Popz~latio~z. (L. R .  HA.)  

GREELY, ADOLPHUS WASHINGTON (1844-1 93 5 ) ,  
U.S. soldier, scientist and arctic explorer, was born a t  Kewbury- 
port, Plass., on March 27, 1844. Enlisting as a volunteer in the 
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Federal army he fought throughout the Civil War, rising from 
private to the rank of brevet major. After the war he joined the 
regular army as a lieutenant in the signal service becoming, in 1887, 
chief signal oflicer with the rank of brigadier general. During the 
first polar year. 1882-83. he commanded the United States station 
in Lady Franklin bay. the most northerly station for meteorologi- 
cal and magnetic observations. His party consisted of 24 oflicers 
and men of the L.S. army. and the station. Fort Conger. was built 
in latitude 81" 44' 1;. In  addition to scientific observations, sledg- 
ing parties reached latitude 83" 24' S.  and explored the interior of 
Ellesmere Island. discol~ering Lake Hazen and reaching the west 
coast a t  Greely fjord. The relief ships failed to reach Fort Conger 
in 1882 and 1883 so the station was abandoned according to plan 
in Xug. 1883 and the party moved south, reaching Cape Sabine on 
Oct. 15. Shelters rvere improvised and the party faced a winter 
of 250 days before help could be expected. ~vith rations for only 
40 days. When the rescue party reached them on June 2 2 .  1884. 
there were only seven survivors. Greely returned to army duties 
and pursued a distinguished career in ,L\laska, the Philippine Islands 
and elsewhere. He died on Oct. 20. 1935. 

Greely published works on meteorological. electrical and geo- 
graphical subjects. His main works were Three Years o j  Arctic 
Service (1886 ) ; An~ericarz JVeatker (1888) ; Harldbook of Polar 
Discovevies, 3rd ed. (1925); Handbook of Alaska (1909); Renti- 
niscences o j  Adventure and Service (1927) ; and Tlce Polar Re-  
gions i n  tlze Tvent ie t l t  Cefl tury (1929). (L. M. Fs.) 

GREEN, CHARLES ( I  785-1870j, the most famous of Vic- 
torian balloonists, xvas born in London on Jan. 31, 1785. After 
leaving school. Green joined his father as a fruiterer, but left to 
take up ballooning as a profession, his first ascent being in 1821; 
between that date and 1852 he made over 500 ascents. On his first 
ascent, he introduced coal gas for ballooning as a cheaper substi- 
tute for hydrogen, a practice thereafter followed by most areo- 
nauts. His most outstanding achievement was the voyage in 1836 
from Vauxhall gardens. London. across Europe to \Veilburg in 
Nassau. Ger. Taking l lonck Mason and Robert Hollond ( ~ h o  
paid for i t ) .  Green completed this journey of about 480 mi. non- 
stop in 18 hours, a long-distance balloon record for trips out of 
England not beaten until 1907. Green also planned, but never at- 
tempted. an Atlantic crossing. The small working model of his 
proposed balloon. flown in 1840. incorporated the first mechanically 
driven propeller ever to power an aircraft. He died in London on 
March 26. 1870. (C. H .  G.-S.) 

GREEN, DUFF (1791-l875), L.S. political journalist, mem- 
ber of Pres. Andrew Jackson's inner circle of advisers and diplo- 
matic agent. ~T-as born in IVoodford county. Ky.. '4ug. 15. 1791. 
After education at a local academy he taught school, studied medi- 
cine and served in the ]Tar of 1812. He then became a U.S. gov- 
ernment surveyor and mail contractor in Missouri. He studied 
law in his spare time. entered politics and served in the Missouri 
constitutional convention of 1819 and later in both houses of the 
state legislature. In  lS23 he purchased the S t .  Lolris Enqzlirer 
which. under his editorship, supported Andrew Jackson for presi- 
dent the following year. 

I n  1826 Green moved to Kashington, D.C., where he established 
and edited the Gnited States Telegraph as the chief journalistic 
organ of the Jacksonian Democrats. After Jackson's election as 
president in 1828 Green vvas appointed printer to congress and be- 
came a member of Jackson's inner circle. the so-called "kitchen 
cabinet." He exerted considerable influence on the policies of the 
Jackson administration until he broke vi th  the president in 1831 
to support John C. Calhoun. In 1837 and 1838 he edited T h e  
ReJor~ueu ,  a free trade and state rights paper in Baltimore. Lfd.. 
and in 1840, as editor of T h e  Pilot, he supported the JThig candi- 
dates. William Henry Harrison and John Tyler. When Tyler be- 
came president after Harrison's death in April 1841 he appointed 
Green as his unoflicial representative to England where Green vas  
\varmly received by the Eriglibh free traders. His articles in Eng- 
lish papers on banking and currency. American business and inter- 
nal improvements. the Anti-Corn L a x  league and English interests 
in Texas were n-idely read. 

Green returned home in 1844 and founded and ed~ted The Re- 

public, a New Irork paper that advocated free trade, the building 
of roads and other internal improvements, civil service and postal 
reform, and the acquisition of Oregon, Texas and California. 
Later the same year President Tyler appointed Green as U.S. con- 
sul to Galveston, Tex. Green also went to Mexico and reported 
that that country would not surrender any territory to the United 
States. His letters concerning English antislavery activities in 
Texas helped precipitate the movement for the annexation of 
Texas that led in 1846 to war between the United States and 
Mexico. 

Green had meanwhile become interested in several business 
enterprises, including coal and iron mines, canals, railroads and 
telegraph lines. He  built a portion of the East Tennessee and 
Georgia railroad, acquired extensive ironworks in Tennessee and 
organized several railroads in Georgia. He  formulated plans for 
financing railroad construction through government mail contracts, 
bonds and land grants. He secured charters for a Southern Pa- 
cific railroad and organized the Pennsylvania Fiscal agency, char- 
tered by Pennsylvania in 1859, for constructing the road. but the 
secession crisis brought the work to a full stop. Though an op- 
ponent of secession: Green threw in his lot with the Confederacy 
and ran his ironworks at  Jonesboro, Tenn., under contract with 
the Confederate government. 

Green spent his last years writing books and pamphlets on fi- 
nance, currency and other economic issues. and in trying unsuccess- 
fully to recover his interests in the Pennsylvania Fiscal agency. 
The Pennsylvania legislature in 1864 had converted it into the 
CrCdit Xlobilier of America (q.v.), which built the Union Pacific 
railroad. Green died at  his home in Dalton, Ga.. on June 10, 1875. 

See Fletcher M .  Green, "Duff Green, Militant Journalist of the Old 
School," .Am. Hist. Rev., vol. lii, pp. 247-264 (1947). (F. M. G.) 

GREEN, GEORGE (1793-1841), English mathematician, 
who made contributions to mathematical physics, was born on 
July 14, 1793, a t  Sneinton, near Kottingham. H e  went into his 
father's business as a miller and his mathematics were practically 
self-taught. It lyas probably for this reason that  Green used un- 
usual methods of his o ~ ~ - n  in solving the physical problems in which 
he was interested. In  1828 he published by subscription. a t  Not- 
tingham, his Essay  on  the Application of J fa themat ical  Analysis  
t o  tlze Theory  o j  Electricity and Magnetism. I n  this memoir he 
generalized and extended S. D. Poisson's electric and magnetic in- 
vestigations. He  introduced the term "potential," and used what 
is now kno~vn as Green's theorem to investigate its properties in 
the case of magnetic and electric fields. This memoir was practi- 
cally unknown until Lord Kelvin had it reprinted in 1846; it was 
followed in 1832 and 1833 by papers on the laws of equilibrium 
of fluids, on attractions in n-dimensional space and on the motion 
of a fluid agitated by vibrations of a solid ellipsoid. At  the age of 
40 he went to Cambridge where he was fourth wrangler in 1837. 
He  was elected to a fellowship a t  Caius college in 1839, but  poor 
health compelled him to return to Sneinton, where he died on 
March 31, 1841. 

His collected papers, The Mathematical Papers o f  the Late George 
Green, were edited by N. M. Ferrers (1871). 

GREEN, HENRIETTA HOWLAND ( I  83 5-1 I 6 ) ,  known 
as Hetty, U.S. financier, was born in New Bedford, Mass., Nov. 21, 
183j.  X fortune had been acquired by her family from shipping 
and trading interests. Her father, Edward hlot t  Robinson, and 
her aunt, Sylvia Ann Howland, both died in 186j and by their 
mills she received an estate valued at  $~o,ooo,ooo. Her  shrewd 
personal management of her holdings and keen financial ability 
increased the size of her fortune and for a long period she was 
reputedly the richest woman in the United States. When she died 
July 2 .  1916: a t  New York city, her son and daughter received from 
her an estate exceeding $~oo,ooo,ooo in value. (H. J. SG.) 

GREEN, JOHN RICHARD (1837-1883), English histo- 
rian, the author of a popular social history of England. H e  was 
born at  Oxford, Dec. 12, 1837, and educated a t  Magdalen College 
school and Jesus college. H e  took orders on leaving Oxford and 
in 1865 became the incumbent of St. Philip's, Stepney. His 
health, however, could not withstand the demands made upon i t  
by this task and when offered the librarianship a t  Lambeth in 
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1869, he accepted. He held this post until shortly before he 
renounced orders in the autumn of 1877. Meanwhile Green had 
begun to write: between 1867 and 1874 he Ivas a frequent con- 
tributor ro the Saturday Review and from 1869 he was engaged 
on his Short History o j  the Englislz People (18jq), which was an 
immediate success. requiring five reprints during 187 5 ,  and later 
expanded into a four-volume work (1877-So). Green was con- 
stantly a victim of ill-health and he died at  Mentone, March 7, 
1883. H e  had married. in 1877, Alice Stopiord, herself a historian, 
who was president of the Historical association, 1915-18, and was 
nominated to the Irish senate in 1022. 

Green's reputation as a serious historian has suffered from the 
very popularity of his Short History. This work, which gave a 
liberal interpretation to the course of English history, and was de- 
liberately written in a vivid and colourful prose style, possessed 
the inevitable defects of any attempt to compress the history of a 
nation into a single volume, and does not reveal Green as the care- 
ful and scientific historian that he das .  I n  fact, his later books, 
The  Making of England (1882) and The  Conqz~est o j  England 
(1883), mere valuable contributions to historical knowledge and 
through his friendship with W. Stubbs and E. A. Freeman he shares 
an  interesting place in the development of English historiography. 

GREEN, MATTHEW (1696-173;), English poet and author 
of The  Spleen (1737; mod. ed. 1936), a gently satirical verse epistle 
describing "How 1 do myself demean. I n  stormy world to live 
serene.'' Little is known of him except that he was born and died 
in London, was a clerk in the customhouse and wrote occasional 
verse for the entertainment of his friends. The Spleen charms by 
its sincerity. ease and neatness of expression, in particular its apt 
use of literary allusion, the precision of its metaphors and the skill- 
ful handling of the octosyllabic couplet. Addressed to one of his 
friends, it was printed with a preface by another, and other minor 
poems were added in later editions. The  Grotto, Green's only 
other considerable poem, was privately printed in 1733, and re- 
printed in The  Spleen and Other Poems, ed, by R. K .  Wood (192 j), 

and in Hugh 1'Anson Fausset's Mirzor Poets of the 18th Century 
(1930). 

GREEN, THOMAS HILL (1836-1882): English philoso- 
pher. the typical English representative of what was in his time 
called Neo-Kantianism or Neo-Hegelianism. was born on April 7 .  
1836. at the rectory of Birkin. X70rkshire. He  was educated at 
Rugby and at Balliol college. Oxford, of x~hich he vias. in 1860. 
elected fellox. His life thenceforth was devoted to teaching in 
the university: from 18 78 until his death (at Oxford on 31arch 26. 
1892 ) he was White's professor of moral philosophy. His lectures 
form the substance of his t ~ v o  most important works: viz.. the 
Prolpgonzena to Ethics and the Lectzwes on the Principles o j  Po- 
litical Obligation, published posthumously. 

English philosophical thought in the third quarter of the 19th 
century was dominated hy the naturalism of Herbert Spencer and 
by the sensationalism of J. S. l l i l l .  Grten reacted unfavourably 
to both. holding that the former precludes a satisfactory account 
of human action and the latter a satisfactory account of human 
knon-ledge. His metaphysics begins by raising again the question 
of man's relation to nature. To ask "JVhat is man'" is. he argued, 
to ask "\That is experience?" for experience means that of which 
I am conscious. The facts of consciousness. ~ h i c h  alone TTe are 
justified in asserting to exist, are valid evidence for whatever 
is logically invol\red in them. Now the chief characteristic of 
man is selj-consciousness. The simplest mental act, the act of 
sense-perception. is never merely a change, physical or psychical. 
but the consciousness of a change and of a distinction between the 
self and the object. Knowledge consists. in its simplest equally 
with its most complex constituents. of the work of the mind. To 
knoi!- is to relate. The assumption of John Locke and David Hume 
that the work oi  the mind is arbitrary because not "given to" man 
is unjustified by the results oi  exact science. with the distinction. 
universally recognized. which such science draws between truth 
and ialsehood, between the real and "mere ideas." This (obviously 
valid distinction logically involves the consequence that the ob- 
ject of knoi~ledge is an intelligible ideal reality, a system of thought 
relations. The existence of this ideal whole presupposes a "prin- 

ciple which renders all relations possible and is itself determined 
by none of them"; an eternal self-consciousness which knows in 
whole ~vhat  we know in part. To God the world is, to man the 
world becomes. 

The business of moral philosophy, according to Green, is to ap- 
ply to the sphere of social life the results of the metaphysician's 
investigation into man's nature. The presupposition of ethics is 
the spiritual nature of man. Self-reflection reveals human ca- 
pacity, human function. with, consequently. human responsibil- 
ity. It brings out certain potentialities in the realization of which 
man's true good must consist. The idea of some "end" or "good," 
which man presents to himself as desirable for the realization of 
his true self, constitutes motive; and the determination to realize 
the seli in some definite way constitutes an "act of u~ill," which 
is neither arbitrary nor externally determined. The identification 
of the self with such a motive is a self-determination, which is 
at once both rational and free. Freedom is not a supposed 
ability to do anything but the power to identiiy one's self with 
that true good which reason reveals as one's true good. This 
good consists in the realization of personal character; hence the 
final good-that is, the moral ideal, as a whole-can be realized 
only in some society of persons who, while retaining their indi- 
viduality, find this perfection attainable only when their separate 
individualities are integrated as part of a social whole. Society 
is as necessary to form persons as persons are to constitute so- 
ciety. 

'There is a natural transition from these ideas to Green's political 
philosophy. Moral goodness cannot be limited to the cultivation 
of self-regarding virtues, but consists in the attempt to realize 
in practice that moral ideal which self-analysis has revealed to 
us as our ideal. From this arises the ground of political obligation: 
the institutions of political or civic life are the concrete embodi- 
ment of our moral ideas and are valuable according as they de- 
velop the moral character of individual citizens. I t  is obvious 
that the final moral ideal is not realized in actually existing civic 
institutions; but the same analysis which demonstrates this de- 
ficiency points the direction for a true development. Hence arises 
the conception of rights and duties which ought to be maintained 
by law, as opposed to those actually maintained, with the further 
consequence that it may become occasionally a moral duty to rebel 
against the state in the interest of the state itself; that is, in or- 
der better to subserve that function which constitutes the raison 
d'8tre of the state. The state does not consist in any definite 
concrete organization formed once for all. I t  represents a "gen- 
eral will" which is a desire for a common good. Its basis is not 
an external coercive authority but the spiritual recognition, by the 
citizens, of that which constitutes their true nature. "iVi11, not 
force. is the basis of the state." 

Green's teaching was, directly or indirectly, the most potent 
philosophical influence in England during the later part of the 
19th century; the critical side of his work was especially effec- 
tive. His constructive doctrines, however, though widely accepted 
at the time of publication, mere presently judged not merely to 
contain unresolved difficulties but also to be altogether too im- 
precise in formulation and argument to warrant serious considera- 
tion. By 19 jo Green's purely philosophical impact was negligible. 
He retained. however, a considerable reputation in the field of 
politics. both because of the efiects of his own activities in pub- 
lic life. which helped to bring the English universities into closer 
touch ~ ~ i t h  practical affairs, and because of his efforts to reformu- 
late the doctrines of political liberalisn~ in a way which laid less 
stress on the negative rights of the individual and more on posi- 
tive action by the state. His address on '.Liberal Legislation and 
Freedom of Contract" (1881; It'orks, vol. iii) gives early expres- 
sion to some of the main ideas which underlay the setting up of 
the 20th-century "~velfare state." 

Apart froill the introduction to his edition of Hume (1874)~ 
Green's main works were all published posthumously: Prolegonte?za 
to Ethics (1883) was followed by the collected H'orks, 3 vol. 
(188 j-88). vol. iii containing an extensive memoir by R. L. Settle- 
ship. 

BIBI.IOGRAPHY.-H. Sidgxvick, Lectures on the Ethics 01 T .  H .  Green 





creased from 9,069 to 25,236. I t  more than doubled in the follow- 
ing years, increasing to 52,735 by 1950; in 1960 it was 62,888. 
The Green Bay standard metropolitan statistical area (Brown 
county).  pop. (1960) 125,082: includes the city of De  Pere, 5 mi. 
S. of Green Bay, and the towns of Preble (parts of which were an- 
nexed to Green Bay in 1941 and 1943) and Allouez. 

I n  the second half of the 20th century Green Bay hnd the largest 
wholesale distributing business in the state after hlil~vaukee and 
Madison. I ts  harbour received more than 3.000.000 tons of ~vater- 
borne shipping a year. I ts  factories produce cheese, beet sugar, 
wood pulp and paper products, lumber, furniture and machin- 
ery. *From 1919 the city supported a professional football team: 
the Green Bay Packers. 

At MTest De  Pere the Roman Catholic Order of St. Norbert (the 
Premonstratensian order) founded St. Norbert's college in 1898. 
A liberal arts college, it became coeducational in 1952. 

(W. F. RY.) 
GREENCASTLE, a city of western Indiana, U.S., near the 

Eel river about halfway between Indianapolis and Terre Haute; 
the seat of Putnam county. (For comparative population figures 
see table in INDIANA : Popzdation.) 

The  city is in a bluegrass region which makes heavy shipments 
of grain and livestock. Dairying is also extensively carried on. 
Industries include lumber, zinc and steel mills and a bottling 
works. Limestone and other stones are also quarried in the vicin- 
ity and there is a large cement plant. 

Greencastle was settled about 1820, laid out in 1822 and char- 
tered as a city in 1861. I t  is the seat of DePauw university, a 
nonsectarian institution founded in 1837 by Methodists as Indiana 
Asbury university, after Francis Asbury (1 745-1816), first bishop 
of the Methodist Episcopal Church consecrated in America. I t  
was renamed in 1884 in honour of Washington C. DePauw (1822- 
87) ,  a glass manufacturer, whose liberal gift of funds in 1883 per- 
mitted the university to remain open in a time of financial distress. 
I n  addition to the college of liberal arts. which still retains the 
Asbury name. DePauw has a school of music, founded in 1884, and 
a school of nursing (1955). 

GREEN DRAGON (Arisaema dracont iz( lr~~,  a North Ameri- 
can plant of the arum family (Araceae), found chiefly in low 
woods from Maine to Ontario and Minnesota and southward to 
Florida and Texas. I t  is a fleshy perennial rising from a cluster 
of acrid corms and bearing a single large leaf, 3 ft. to 4 ft .  long, 
which is divided into 5 to 17 oblong leaflets, and a single flower 
stalk (scape) ending in a spadix with a short basal flower-bearing 
portion and long. slender tip, sometimes 7 in. long. protruding 
beyond the green. tubular but not hooded ensheathing spathe. The 
fruit. a cluster of orange-yellow berries. ripens in the autumn. 
i3ecause of its inconspicuous flowering parts, though abundant in 
many parts of its range. it is much less known thnn ils shomvy 
relative. the jack-in-the-pulpit ( 9 . v . ) .  See ARACEAE; CALLA; 
GOLDEN CLUB. 

GREENE, GEORGE WASHINGTON (1 81 1-1883), 
U.S. historian. mas born at  East Greenwich, R.1.: on April 8, 1811, 
the grandson of Maj. Gen. Nathanael Greene. He  entered Brown 
university, Providence, R.I . ,  in 1824 but left in his junior year 
because of ill-health. He  was in Europe during the next 20 years, 
except in 1833-34, when he was principal of Kent academy at East 
Greenwich. and was the U.S. consul in Rome from 1537 to 1845. 
H e  was instructor in modern languages at  Brown university (1848- 
52) : and in 1871-75 .n-as nonresident lecturer in American history 
a t  Cornell university. He  died at  East Greenwich on Feb. 2. 1883. 
His works include Historical View o f  tlze Arnericc~n Rev'olzltio?z 
(1865) ; Life of Nathuizael Greene (1867-71) ; The Gervzcliz Ele- 
men t  in  the War  o f  Anteiican Independence (1876); and a Short 
History o f  R l ~ o d e  Island (1877). 

GREENE, GRAHAM (1904- ) .  English novelist. jour- 
nalist and p Iay~~r igh t ,  whose outstanding powers as a storyteller 
are frequently devoted to the theme of the conflict b e t ~ ~ e e n  good 
and evil. was born at Berkhamsted, Hertfordshire. on Oct. 2. 1904. 
and was educated at Berkhamsted school and at  liilliol college. Ox- 
ford. He  became a Roman Catholic in 1926. Elis first three 
novels, The Man  Within  (1929), The Name i f  .4ction (1930) and 

Rzirnozlr at ~Vightjall (1 93 I) ,  showed the influence of Robert Louis 
Stevenson. Joseph Conrad and Virginia Woolf, but with the "en- 
tertainments" Stun~boul  Train (1932) and Gun JOY Sale (1936) 
and the novels It's a Battlefield (1934) and England Made M e  
(1935) he achieved an individual style. The reputation earned 
with Brighton Rock (1938), a study of the corruption of youth, 
enabled him in The Power and tlze Glory (1940), The Heart of the 
Mutter (1948) and ?he End 0)' the Affair (1951) to explore more 
deeply his favourite themes: the hunted man; the superiority of a 
knowledge of good and evil over a belief in mere right or wrong; 
and the operation of human and divine love in a fallen world. 
With Tlze Qzliet American (1955), a novel of political intrigue in 
Indochina. and Our Man  in Huvann (1958), Greene left his famil- 
iar religious themes. In  conjunction with The Burnt-Out Case 
(1961) he published the notes on a trip to the Congo (1959) from 
which it was written, entitled I n  Searclz of a Character (1961). 
Greene's first drama, The Living Room (1953), which uses an 
Ibsenesque technique of progressive revelation, was an immediate 
success, as were The Potting Shed (1957) and The Complaisant 
Lover (1959). He also published several children's stories (with 
Dorothy Craigiej, the travel books Joz~rr~ey Without Maps (1936) 
and Lazzless Roads (19391, and critical essays in The Lost Child- 
hood (1951). 

GREENE, MAURICE ( c .  1695-1755), English organist and 
composer known for his church music. Born in London. he was 
a chorister at St. Paul's cathedral: becoming organist there in 
1718. In 1727 he nra$ organist and composer to the Chapel Royal 
and in 1730 he mas elected professor of music a t  Cambridge uni- 
versity. In  1732 he composed what is probably his finest work- 
the oratorio The Song of Deboralz and Barak on a text by John 
Hoadly, hrst published in 1956. I n  1735 he became master of the 
king's Band of Music, cornposing new year and birthday odes, 
many of which were unfortunately lost. Ilis Forty Select Anthems 
(1743) was long a standard work. Many of them have been re- 
published in the 20th century. I n  1750 he began a collection of old 
English church music that formed the nucleus of Cathedral Music 
published by his pupil MTilliam Boyce. He died in London on Dec. 
1, 1755. X prolific composer, Greene shows both contrapuntal 
skill and musical scholarship. Among his instrumental works later 
republished are harpsichord pieces, orchestral overtures and organ 
voluntaries. 

See R. Graves, "The Forty Anthems of Maurice Greene" in The 
M2~sical l i m e s  (Jan. 1950). (Cs. CH.) 

GREENE, NATHANAEL (1  742-1 786), American gen- 
eral, son of a Quaker farmer and smith, was born at  Potowomut, 
in the township of Warwick, R.I. ,  on Aug. 7 (not, as has been 
stated, June 63, 1742. At Coventry, R.I., where he went in 1770, 
he was the first to urge the establishment of a public school. I n  
the same year he was chosen a member of the legislature of 
Rhode Island. to which he was re-elected in 1771, 1772 and 1775. 
He sympathized strongly with the Whigs and in 1774 joined the 
local militia. At this time he began to study the art of war. His 
zeal in attending to military duty led to his expulsion from the 
Society of Friends. 

In  1775, in command of the contingent raised by Rhode Island, 
he joined the American forces at Cambridge, and on June 22 was 
appointed a brigadier by Congress. T o  him Washington assigned 
the command of the city of Boston after i t  was evacuated by 
Howe in March 1776. On Aug. 9, 1776 he was promoted to be one 
of the four new major generals and was put in command of the 
Continental troops on Long Island, but severe illness prevented 
his taking part in the battle of Long Island. Greene was placed in 
command of Ft.  Lee, and on Oct. 25 succeeded Gen. Israel Put- 
nam in command of Ft .  Jtlashington. Greene ordered Col. Magaw, 
nho xas  in immediate command, to defend the place until he 
should hear from him again. and reinforced it t o  meet Gen. Howe's 
attack. Nevertheless, the blame for the losses of Fts. Washington 
and Lee was put upon Greene. but without his losing the confi- 
dence of Washington. ~ ~ h o  assumed the responsibility. At Trenton 
Greene commanded one of  the two American columns: he com- 
manded the reserve at Brandywine, and \\)as prominent in the bat- 
tle of Germantown, though his troops arrived late. 



GREENE 
At the request of Washington, on March 2, 1778, he accepted 

the office of quartermaster general (succeeding Thomas Mifflin), 
and succeeded with it as well as anyone could under the circum- 
stances, meanwhile continuing to command troops in the field. 
I n  August he resigned the office crf quartermaster general, after a 
struggle with Congress over the interference in Army Administra- 
tion by the Treasury board. On Oct. 4 he succeeded Gates as com- 
mander-in-chief of the Southern army, and took command at  
Charlotte, N.C., on Dec. 2. The army was weak and badly 
equipped and was opposed by a superior force under Cornwallis. 
Greene decided to divide his own troops, thus forcing the division 
of the British as well. This strategy ied to Gen. Daniel Morgan's 
victory of Cowpens, S.C., Jan. 17, 1781, and to the battle a t  Guil- 
ford C o ~ t  House, N.C., March 15, in which after having weak- 
ened the British troops by continued movements, Greene was de- 
feated indeed, but only at  such cost to the victor that Tarleton 
called it "the pledge of ultimate defeat." Three days after this 
battle Cornwallis withdrew toward Wilmington. Greene allowed 
Cornwallis to march north to  Virginia and then turned swiftly to  
the reconquest of the inner country of South Carolina. This, in 
spite of a reverse sustained at  Lord Rawdon's hands at Hobkirk's 
Hill (April 25) he achieved by the end of June, the British retiring 
to the coast. Greene then gave his forces a six weeks' rest, 
and on Sept. 8, with 2,600 men, engaged the British under 
Lieut. Col. James Stuart a t  Eutaw Springs; the battle, although 
tactically drawn, so weakened the British that they withdrew to 
Charleston, where Greene penned them during the remaining 
months of the war. Greene's Southern campaign showed remark- 
able strategic features that remind one of those of Turenne, the 
commander whom he had taken as his model in his studies before 
the war. He excelled in dividing, eluding and tiring his opponent 
by long marches, and in actual conflict forcing him to pay for a 
temporary advantage a price that he could not afford. 

South Carolina and Georgia voted Greene liberal grants of lands 
and money. On the Georgia estate, Mulberry Grove, 14m. above 
Savannah, he settled in 1785, after twice refusing (1781 and 1784) 
the post of secretary of war, and there he died of sunstroke on 
June 19, 1786. 

BIBLIOGRAPHY.-See the Life of Nathanael Greene (1867-71), by his 
grandson, George W. Greene, and the biography (1893), by Brig. 
Gen. F. V. Greene, in the "Great Commanders Series." His letters are 
in the University of Michigan library. 

GREENE, ROBERT (1558?- IS~Z) ,  was one of the most 
popular English prose writers of the later 16th century, Shake- 
speare's most successful predecessor in romantic comedy, evidently 
the first writer in England who succeeded. a t  least for a short 
time, in deriving a livelihood from his dramatic and prose works, 
and one of the earliest English autobiographers. 

Greene was probably born at  Nonvich, Norfolk, where he was 
baptized on July 11, 1558. H e  matriculated at St. John's college, 
Cambridge, on Nov. 26, 1575, as a sizar (which shows that his 
parents were not wealthy), received the B.A. degree in 1578, and 
became M.A. in 1583 from Clare hall, where he wrote the prefatory 
epistle to the second part of Mamillia. He had evidently begun 
already to frequent London literary circles, since the first part 
of Mamillia was entered in the Stationers' Register on Oct. 3, 
1580. In  I 588 Oxford conferred a degree, and thereafter Greene 
somewhat ostentatiously referred to himself on title pages as 
"Academiae Utriusque Magister in Artibus." About 1 j 8 j  or 
1586 he married, and had at  least one child, but he soon deserted 
his wife and went to London. With his "jolly long red peake" he 
swaggered in bohemian society and, according to his own lurid 
accounts of his behaviour, became an intimate of cutpurses, 
rascals and prostitutes. Early in Aug. 1592, he tells us, he dined 
with his friend Thomas Nashe on pickled herring and Rhenish 
wine, and a month later, on Sept. 3, forsaken by his "quondam 
acquaintance," he died in London, attended only by a shoemaker 
and his wife and by his mistress. the sister of a rogue named 
Cutting Ball and the mother of Fortunatus Greene. On the day 
before his death he wrote to his "Sweet Wife" asked her to pay 
the bearer LIO: "But for him I had perished in the streetes. For- 
get and forgive my wronges done unto thee, and Almighty God 

have mercie on my soule. Farewell till we meet in heaven, for on 
earth thou shalt never see me more." 

Works.-Despite his early death Greene was a prolific writer 
and composed over 35 works between 1580 and 1592. Nashe ob- 
served that "In a night and a day would he have yarkt up a 
Pamphlet as well as in seaven yeare." Though his facility ap- 
parently amazed (and distressed) his contemporaries, it was a pre- 
requisite for a man who expected to obtain an income from publi- 
cation. Stationers paid small fees for manuscripts, and authors, 
in the absence of copyright laws, had no control over their books 
after they were published, profits from subsequent printings ac- 
cruing to the publishers. A professional author like Greene had 
to write rapidly and to supply material attractive to  the public. 
Hence, like most popular writers, Greene slavishly followed 
literary fashions. In  his early prose writings he aped John Lyly's 
Euphues, modifying the excesses of the affected style but retaining 
Lyly's moral platitudes. In  the later 158os, he fashioned prose 
pastorals after Sir Philip Sidney's Arcadia; unrequited lovers 
penned interminable letters in balanced prose and pretended to 
dissect the subject of passion, though their comments have an 
amazingly unreal quality. Structurally these works resembled 
static operas; instead of conversations there were long speeches or 
letters (arias), there was little interaction between characters and 
no psychological reason for their conduct, and charming lyrics, not 
always organically related to the action, appeared unexpectedly, 
and give him a reputation also as a poet of metrical inventiveness 
and verbal felicity. Read aloud, as no doubt they were intended 
to be read, these pastoral romances were effective; like most 
Elizabethans, Greene had studied the precepts of classical and 
Tudor rhetoricians, and he and his audience both delighted in the 
traditional patterns and figures of speech characteristic of well- 
designed orations. Of these tales the most readable are Tullie's 
Love ( I  j89), a nonhistorical account of Cicero's love for a woman 
of the upper class; Menaphon (1589), an implausible story of 
shepherds and shepherdesses, mistaken identities and complica- 
tions which were suddenly resolved so that everything ended 
merrily; and Pandosto (1588), his finest romance and the direct 
source of Shakespeare's A Winter's Tale. 

About 1590, probably because the literary climate had changed, 
Greene determined to abandon his lovesick heroes and  heroines 
and to compose serious didactic works. In  Greene's Vision, pub- 
lished after his death but written in 1590, he stated that Chaucer 
was no longer his guide, but the moral John Gower. Beginning 
with Greene's Never Too Late ( i sgo) ,  he related prodigal son 
stories, in which a youth invariably flouted the advice of his father, 
strutted off to sow his wild oats and then returned penitent and 
humble. Francesco, in Francisco's Fortunes ( I  sgo), abandoned 
his wife, succumbed to the lures of the strumpet Infida, who 
spurned him when he needed money, and eventually fell in with a 
company of actors who persuaded him to compose plays. That  in 
these works Greene drew on his own experience is evident from 
two tracts printed posthumously in 1592, Greenes Groatsworth of 
W i t ,  Bought Wi th  a Million of  Repentance and The Repentance o f  
Robert Greene, Maister of  Artes. The former purported to relate 
the story of Roberto, whose experiences were typical of Greene's 
other young profligates, but in the middle of his tale Greene 
suddenly dropped the disguise, "Heere (Gentlemen) breake I off 
Robertoes speach; whose life in most parts agreeing with mine." 
Hence the guilt of his characters and their terrors as to  their pros- 
pects of salvation were his own. For Greene, particularly in his 
Repentance, blackened himself as the worst of sinners and set him- 
self forth as an example to English youth, and particularly to  his 
former acquaintances, Christopher Marlowe, Thomas Nashe and 
George Peele, who, he averred in Groatsworth, were destroying 
themselves through their immorality and jeopardizing their souls 
because of their atheism. These autobiographical pamphlets are 
perhaps Greene's most effective works, for, unlike his fiction, the 
story of "Robin Greene," who publicly affected bohemianism but 
inwardly was tormented by an uneasy conscience, is a moving study 
in pathos. 

In  the last year of his life Greene wrote a series of exposCs of 
the Elizabethan underworld, beginning with A Notable Discovery 



GREENER-GREENHOUSE 
o f  Coosnage (1591), in which he portrayed the deceptions of cony- 
catchers and petty thieves. Though he asserted that he was serv- 
ing a lofty patriotic function in rooting out these criminals, most 
of his material was not original, and the author, despite his 
protestations, was clearly more intent upon entertaining his 
readers than in reforming evil. The most successful and amusing 
of these tracts was A disputation between a he conycatcher and 
a she conycatcher ( I  j92),  a discussion b e h e e n  a male and a fe- 
male thief over their respective merits in duplicity. Another 
noteworthy pamphlet was A quip for an upstart Coz~rtier (1592), 
which succinctly outlined abuses in approximately 60 Elizabethan 
trades and professions, and which contained the celebrated attack 
on Gabriel Harvey and his brothers. John and Richard, probably 
inserted just before publication at  the instigation of Sashe, who 
was to continue the feud with the Harveys for the next four years. 
I n  answering Greene's attack in Foure letters and certaine solznets 
(1592), Gabriel Harvey, with accuracy but with repellent malice, 
supplied many details about Greene's death. The Groatsworth o f  
Wit also aroused controversy, for not only did Greene urge repent- 
ance upon his three friends but also assailed "an upstart Crow, 
beautified with our feathers, that with his Tygers hart wrapt i n  a 
Players hyde ,  supposes he is as well able to bombast out a blanke 
verse as the best of you; and being an absolute Johannes fac totum, 
is in his omne conceit the onely Shake-scene in a countrey." This 
first reference in print to Shakespeare has evoked considerable dis- 
cussion: earlier critics believed that Greene accused Shakespeare 
of plagiarism in I Henry VI,  in which the italicized quotation ap- 
pears: scholars were later of the opinion that the passage was a 
criticism of Shakespeare the actor, who, like many other players, 
rewrote the dramatist's words. 

Greene's theatrical career presents numerous problems; the 
canon is disputed, the dates of the plays are conjectural, and 
his role as collaborator is a subject of much inconclusive discus- 
sion. One of his earliest plays appears to be T h e  Comicall Hzstorie 
of Alphonsus King of Aragon (written c. 1j88, publ. 1j99), a 
weak imitation of Marlowe's mighty line. T h e  Historze of Orla?zdo 
Furioso (written c. I 591, publ. 1594) was an adaptation of Ariosto's 
poem. A Looking Glasse for London and Englande (written c. 
1590, publ. 1594), written jointly with Thomas Lodge, a a s  a 
dramatic jeremiad to Englishmen, reminiscent of Lodge's Alarz~m 
against Usurers ( I  j84) and Greene's own prodigal-son stories. 
T h e  Honorable Historie of frier Bacon, and frier Bongay (written 
c .  1591, publ. 1j94) ,  though an attempt to vie with hIarlowe's 
D r .  Faustus, was the first successful romantic comedy in English; 
here Greene for the first time realized his comic talent in drama. 
I n  T h e  Scott ish Hzstorie of James the four th  (written c. 1591, 
publ. I 5981, probably his last play, Greene made use of one of 
Geraldi Cinthio's tales but drew upon native fairy lore for Oberon 
and Bohan, and delineated almost iVordsworthian English maidens 
in Dorothea and Ida. I t  was a uorthy forerunner of As  Y o u  Like 
I t  and A ikfidsummer Night's Dream. As hiarlowe anticipated 
the tragedies of Shakespeare, so in a lesser way Greene furnished 
a model in dramatic comedy and romance for the greatest genius 
of the age. 

B r a ~ ~ o c ~ ~ ~ ~ ~ . - G r e e n e ' s  plays and poems were edited by Alexander 
Dyce, z vol (1831) and by J.  C. Collins, 2 vol (190j). His complete 
writings were edited for the Huth Library by A. B Grosart, Ij vol. 
(1881-86) The critical studies, J C Jordan, Robert Greene (1915) 
and RenC Pruvost, Greefze e t  ses romans (1938), both contain bibliog- 
raphies (E. H. MR.) 

GREENER, WILLIAM (1806-1869), English gunmaker 
and inventor, was born at  Felling near Newcastle-on-Tyne in 1806 
and began business in il'ewcastle in 1829. In  1844 he moved to 
Birmingham. His most important invention, the first expansive 
rifle bullet, consisted of an oval ball a diameter and a half in 
length, with a flat end, perforated. in which a cast metallic taper 
plug was inserted. (See  AMMUKITION. ARTILLERY.) I n  1843 he 
patented a process a i t h  iY. E. Stait for the manufacture of pencils 
from the hard graphite carbon deposited in the interior of gas re- 
torts. Other valuable inventions followed, the most important be- 
ing the cap rifle. (See  SWALL ARMS. THE DEVELOPMENT OF.) 

His son IVilliam LVellington Greener (1834-1921) invented the 
treble-wedgefast mechanism of modern shotguns in 1865-per- 

fected in 1873. 
GREENFINCH or GREEN LINNET, Chloris chloris, is 

a common European bird. The cock, in his plumage of yellowish- 
green and yellow, is finely coloured but heavily built, and his song 
is hardly to be commended. The hen is less brightly tinted. The 
species pervades almost the whole of Europe, and Northern Asia. 
I t  extends to Palestine, but is unknown in Egypt. I t  is. however, 
abundant in northwest Africa. In  America, greenfinch is some- 
times applied to the Texas sparrow (Arremonops rufivirgatus) of 
southern Texas and northeastern Mexico. (G. F. Ss.) 

GREENHEART, one of the most valuable of timbers, the 
produce of Ocotea rodioei, family Lauraceae, a large tree, native 
of British Guiana and Surinam. The bark and the fruits of the 
tree contain bibirine, an antipyretic. Greenheart wood is of a 
dark green colour, sap wood and heart wood being distinguished 
only with difficulty. The heart wood is one of the most durable of 
all timbers, and its value is greatly enhanced by the fact that 
it is proof against the ravages of many marine borers which 
rapidly destroy piles and other submerged structures of most other 
kinds of wood. 

Greenheart is one of the strongest of all woods, and has a high 
density, its specific gravity being about 1150. I t  is used for 
keelsons, beams, engine bearers and planking, etc., but its exces- 
sive weight makes it unfit for many purposes for which it might 
other~iise be suitable. 

GREENHOUSE, a structure used to grow plants. The 
simplest greenhouse provides protection only from the extremes of 
hot and cold, while the greenhouse of the advanced amateur and 
the commercial grower tends to provide the superior plant environ- 
ment necessary for the production of fruit, vegetables or flowers 
of market value. 

The first step in obtaining this environment is location. The 
choice depends upon slope of land, which should be level, and upon 
convenience to other work areas. The placement of the green- 
house on the lot in relation to the sun is vital. I n  a properly situ- 
ated greenhouse the sun follows a uniform path over the plants. 
Best growing results are obtained when the light is even and 
shadowless. All trees, buildings and anything else of height should 
be kept away from the adjacent area. 

A year-round source of water for plant care is essential. In  
some areas it is possible to use lakes or streams; in others well 
water is the only source. The water must be chemically accept- 
able to the plants being grown. A water sample should be taken 
and a complete analysis made. 

The next consideration is the style of greenhouse structure. 
The commercial grower uses either the span-type house or a modifi- 
cation called the ridge-and-furrow house. Most commonly used 
is the span house, in which the sides of the roof are of equal length 
and both side walls of equal height. The centre or the ridge of the 
house is generally 15 to zo it .  high, and the rafters slope down to 
the sides about 8 it. above the ground. The ridge-and-furrow 
house is nothing more than two or more span houses joined at  the 
side wall. This saves money, as there are fewer walls and the 
heating costs are consequently less than for individual span houses 
totaling the same growing area. Another style of greenhouse seen 
in parks and large private estates is the circular conservatory 
house, which is more ornamental than functional in design. 

The wood used in construction must be able to stand high 
moisture and humidity; some suitable woods are redwood, cedar 
and cypress. All nails, screws, pipe and other metal parts should 
be zinc-coated or made of aluminum or some other rust-resistant 
metal. The choice of glass also is important, as roughly 8 ~ 7 ~  of 
the average greenhouse is glass. In some areas, because of strong 
winds, hailstorms or heavy snowfall, it is necessary to use double- 
weight rather than single-weight glass. 

Benches or growing areas for the plants must be provided within 
the greenhouse. These are usually made of wood with two- or 
three-foot-wide walks, usually running the length of the green- 
house, between them. Most nurserymen, amateur or professional. 
try to keep the walk area to a minimum. I n  bench building, a 
level growing surface with drainage for excess water must be pro- 
vided. 
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The heating system can be either steam or hot water, the choice 

most often depending on the size of the growing area. Since 
boilers for steam heat are expensive, the small grower uses the less 
expensive (initial cost) hot-water system. The pipes carrying 
steam or hot water are distributed through the house. The amount 
of piping needed to give an even growing temperature varies ac- 
cording to the climatic conditions. 

The last important factor in a greenhouse is ventilation. Open- 
ings are usually near the peak of the roof-controlled by mechani- 
cal arms for easier opening and closing-or automatically op- 
erated by electricity according to temperature fluctuations. 

(W. G. Mc.) 
GREENLAND, which forms part of the Danish kingdom, is 

the world's largest island, lying mostly within the Arctic circle. 
I ts  area is 840,000 sq.mi.; 708,069 sq.mi. are ice-covered. I t  is 
situated between latitudes 59" 46' N. (Cape Farewell) and 83' 39' 
N. (Cape Morris Jesup) and longitudes 11" 39' W. and 73" 08' W. 
The extreme length of Greenland is about 1,650 mi. while its ex- 
treme breadth, at about 70' N., is nearly 800 mi. In the extreme 
north it  is separated only by a 25-mi. a ide strait from Ellesmere 
Island in the Canadian Arctic archipelago; a suboceanic ridge 
with soundings not exceeding 600 ft. connects it with North 
America. Greenland is thus situated on the American continental 
shelf. Another ridge joins northeast Greenland and Spitsbergen, 
and the Faeroe-~celandic ridge unites Greenland with Iceland 
(across Denmark strait), the Faeroes and Scotland; both these 
ridges have soundings of about 2,000 ft. 

PHYSICAL FEATURES 

Geology.-The whole of Greenland is similar to, and probably 
part of, the Laurentian shield of Canada. I t  is a mountainous 
plateau in which Pre-Cambrian rocks predominate, but in the 
northern half of the island there are considerable areas of younger 
rocks. The Pre-Cambrian formations are mostly of granite and 
gneiss and are characterized by metamorphosed sedimentary and 
volcanic rocks. In  the north and northeast there can be traced 
the continuation of the Caledonian foldings of Europe and Spits- 
bergen. These caused the high mountains of Peary Land and 
their westward continuation into Ellesmere Island, and are as- 
sociated with an overthrust in the Franz Joseph fjord area on the 
east. Vertical faults, younger than Ordovician: occur in the 
north and, probably connected with them. are solfataras which 
are truncated cones of volcanoes without lava. The rocks under- 
lying the solfataras are limestones containing Cambrian trilobites. 
Volcanic activity and much faulting took place in east Greenland 
a t  the close of the Palaeozoic period. In the Caledonian fold zone 
of the east a trough of Devonian rock was formed in which Old 
Red Sandstone and conglomerates were deposited. There are 
extensive Mesozoic sediments in the northeast. At about 70' N. 
on the east coast the lowest Mesozoic beds are Lower Triassic 
sandstones and shales, while later Triassic beds occur farther 
south on the same coast.. Jurassic beds are found only on the 
east between Jameson Land and Danmark harbour. Cretaceous 
beds occur on both east and west, but chiefly on the west where 
coal is found in the Cretaceous sandstones of the eastern edges 
of Disko Island and the borders of hTugsuakq peninsula. The 
abundant fossils in those rocks give clear indication of a warm 
temperate climate persisting until Tertiary times. Tertiary 
lavas, either surface flows or intrusive sills, are associated on both 
sides with rocks of that age and cover them in places. The sedi- 
mentary Tertiaries are chiefly sandstones with a little coal. Disko 
Island, Nugsuakq and Svartenhule peninsulas on the west, and 
Sabine and Kuhn islands and adjacent regions opposite on the east 
coast are the chief Tertiary basalt areas. The aftereffect of the 
volcanic activity in Tertiary times can be seen in warm springs in 
the Scoresby sound area in the east (temperature 140' F.),  in the 
Julianehaab district in the south (104" F.) and in Disko Island 
35.6"-64.4" F.). 

Numerous raised beaches and terraces, containing shells of 
marine molluscs, etc., occur along the whole coast of Greenland, 
and indicate and that this large island has been raised, or the sea 
has sunk, in postglacial times. Their maximum elevation is about 

600 ft. During recent-times Greenland has been sinking. Through 
exact measuring it was stated that the sinking of the land in pro- 
portion to the surface of the sea amounts to 0.4 in. a year a t  God- 
havn. The sinking and rising of the land have made it  possible 
to define several phases of climate in postglacial times: high arctic, 
arctic, high arctic, arctic, cold temperate, arctic. 

Minerals.-The only known commercial source of natural cryo- 
lite is a t  Ivigtut and has been mined by a Danish company since 
1865. Iron of meteoric and telluric origin is found on Disko 
Island, and from it the Eskimos got iron for their weapons. From 
Cape York R. E. Peary, in 1897, brought to New York city the 
largest nodule of meteoric origin ever found, weighing go tons. 
Graphite is abundant, particularly near Upernivik, and has occa- 
sionally been mined. Coal of poor quality is found in the district 
around Disko bay and is mined for Greenland's own use. Steatite 
or soapstone has long been used by the natives for making lamps 
and vessels. Copper has been observed at  several places, but 
mining will not pay. Lead deposits, estimated a t  about ~,ooo,ooo 
tons, were found by L. Koch in the Mesters Vig area on the east 
coast in 1948. 

Natural Regions.-Greenland is divided into two natural re- 
gions; the ice sheet, which covers the whole of the middle of the 
country, and the coastal regions where the mountains rise out of 
the ice. 

The Ice Sheet.-The interior of Greenland is covered by  an 
enormous sheet of ice, burying all valleys and mountains far below 
its surface. I ts  area is 708,069 sq.mi., and it is by far the 
greatest glacier of the northern hemisphere. Occasionally there 
emerge lofty isolated rocks known as nunataks (an Eskimo word). 
The ice sheet rises in the interior to a level of about 6,234 ft.  (the 
highest level is 10,302 it. to the west of Scoresby sound on the 
east coast) and descends gradually toward the coasts or the bot- 
tom of the fjords. The biggest glacier. the Humboldt glacier. 
more than 62 mi. wide, terminates in the Kane basin on the north 
coast, rislng to a height of 328 it .  A transverse section of the 
surface of the Ice sheet from the west to the east coast would 
show a regular curve, approaching the arc of a wide circle but with 
greater elevation toward the east and south, where the snowfall 
is the heaviest. In the middle of Greenland the thickness of the 
ice sheet is estimated at about 4,593 ft., lying on a ground 3.000 
ft. above the sea. 

In  the interior the surface of the ice is composed of loose dry 
snow, which never melts, but is transformed to ice by the pressure 
of the ever-increasing snow masses, which also carry the ice out- 
ward to the borders. Some of the snow is carried off the ice by 
the outward-blowing winds and is piled up in the valleys and on 
the ice-bare rims of the coasts. Near its margin the ice sheet is 
broken up by numerous crevasses, some of them being IOO ft .  and 
150 ft. deep. The steep ice-walls a t  the edge show a striation, 
called the blue bands. They are strata of compact, bright and 
bluish ice, formed from snow which was melted by the heat of 
friction when the glacier moved forward, and froze to ice. 

The ice sheet of Greenland must be considered as a viscous mass 
which by the vertical pressure in its interior is pressed outward 
and slowly flows toward the coasts. There the ice converges into 
the valleys and moves with increasing velocity, in the form of 
glaciers, into the fjords, where the glaciers partly melt (the melt- 
ing water running as glacier-rivers into the sea) and partly break 
off as icebergs. Several explorers-A. Helland (1875), K. J. V. 
Steenstrup, Captain Hammer (1879-80), Captain Ryder (1886- 
8 7).  E. von Drygalski (1891-93) and several U.S. and Danish ex- 
peditions in later years--examined the velocity of the glaciers. 
The highest known velocities of glaciers averaged 97 ft. in 24 
hr. and, over a shorter period, roo i t ,  in 24 hr. Both these veloci- 
ties were measured in the Upernivik glacier (in 73" N.). There 
is, however, probably a great difference between summer and win- 
ter. There seem to be periodical oscillations in the extension of 
the glaciers and the ice sheet similar to those observed on the 
glaciers of the Alps and elsewhere. Numerous glacial marks, such 
as polished striated rocks, moraines, erratic blocks, etc., prove that 
the whole of Greenland. even the small islands and skerries of the 
coast, was once covered by the ice sheet. In  the years after about 
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1930 the ice sheet began to recede inland due to a change of cli- 
mate, and the glaciers were seen to be melting somewhat faster. 

Coastal Regions.-The coasts of Greenland are deeply indented 
with fjords; the coasts of Melville bay and around Northeast 
Foreland are to some degree exceptions. The complete coastline 
of Greenland is estimzted at  about 25,000 mi. Numerous small 
islands lie off the coasts. The largest is Disko (3,200 sq.mi.), off 
the west, a t  70' N. 

In  some parts the  interior ice-covering extends down to the 
outer coast; elsewhere its margin is situated farther inland, and 
the ice-bare coastland is deeply intersected by fjords extending 
far into the interior, where they are blocked by enormous glaciers 
which discharge icebergs into them. The west coast is the most 
intersected, the largest fjords being Tasermiut, Godthaab fjord, 
Arfersiorfik, Umanak fjord, Karrats fjord, Southern and Northern 
Stromfjord; the last of these has a length of 116 mi. The largest 
systems of fjords, however, are found on the east coast, where 
the Scoresby sound system has a length of about 185 mi. and a 
breadth of about 125 mi. Franz Josef fjord with its branch, 
King Oscar fjord, forms a system of fjords on a similarly huge 
scale. These fjords are very deep, and soundings indicate that they 
continue as deep submarine valleys on the coastal shelf. The 
fjords are  drowned valleys caused by erosion and not by tectonic 
origin. 

For  500 mi. down the east coast runs a belt of high mountains, 
exceeding 7,000 ft. in height; Mt. Gunnbjorn in 69' N. measures 
12,300 ft. and is the highest mountain in Greenland. Along the 
west coast the mountains are not generally quite so high, though 
even there peaks of 5,000 and 6,000 ft. are not uncommon. 

Climate.-Greenland lies north of the 10" isotherm and thus 
has a polar climate. The weather is uncertain and changes sud- 
denly from bright sunshine to dense fog or heavy falls of snow 
and icy winds. The July mean a t  Ivigtut is 49.8' F. and at  Thule 
40.5' F. The January means are 18.5' F. and - 21.1' F. A branch 
of the Gulf current flows north on the east side of Davis strait 
and accounts for relatively high temperatures in southwest Green- 
land. On the east coast temperatures are lower than on the west, 
for the polar current washes the coast. On the coasts, particularly 
the southwest, frost is rare in June, July and August, and the 
summer warmth is appreciable. Rainfall, which is mainly in 
summer, is heavy in the southwest, but light elsewhere. Snow 
may fall in any month of the year. In  the lofty interior tempera- 
tures are always low. The Alfred Wegener expedition (1930-31) 
measured February mean -52.9' F. and July mean 12.8' F. 
The minimum temperature in the winter was -85' F. which oc- 
curred several times; the maximum temperature in the summer 
was 26.6' F. These low temperatures are caused by radiation 
from the snow surface. Over the interior lies a permanent anti- 
cyclone which is thought to be the source of many of the weather 
changes of the northern hemisphere. Cold winds glide outward 
from the inland ice and, heated by compression and blowing down 
valleys, sometimes give rise to warm, relatively dry, fohn winds. 
On the ice sheet, precipitation is slight; i t  is estimated at  8-10 in. 
a year. A change of climate set in about 1930, and the temperature 
of both the air and the sea has risen. 

F l o r a  and Fauna.-Of the 390 or so species of vascular plants 
found in Greenland about 316 probably came from America. 
About 50 of the rest may have been introduced by the early 
Norsemen and a few are survivals from the maximum glaciation. 
As the whole country lies north of the tree line there are no for- 
ests. but in the southwest, where the vegetation is less arctic and 
more abundant, there are groups of willows and birches up to ten 
feet in height. The birch Betula nana reaches its northern limit 
in Greenland and the mountain ash Sorbus americana has much 
the same distribution. The alder Alnus crispa replaces the birch 
inland, forming scrub more than 3 ft. high in wme places. The 
climax communities are probably ericaceous heath consisting of 
Vaccinium uliginosum, Cassiope tetragona, Empetrum nigrum, 
andromeda, duarf willows, mosses and other plants. A steppe 
vegetation, dominated generally by Carex supina, is found on some 
level areas, while on the hillsides moss campion, saxifrages, Pyrola 
gra~zdijiora, Dryas integrifolia, Iceland poppy and many other al- 

pines grow among the lichen-covered rocks. Among the boulders 
on the beaches Oxyria, willow herb and Cerastium are found and in 
the marshy places Alchemilla, cotton grass, sedges and equisetums 
are common. 

At Umanak (70' 40' N.) broccoli and radishes grow well; 
turnips. lettuce and chervil sometimes succeed, but parsley cannot 
be raised. At Jatobshavn (69' 12' N.), only about 15 mi. from 
the ice sheet, gardening succeeds well. In  the Julianehaab district 
in the south flowering plants such as aster, nemophila and mi- 
gnonette are cultivated. 

The land mammals of Greenland consist of the musk ox, lem- 
ming and ermine in the north and east; reindeer, reintroduced 
from Scandinavia after being hunted almost to extinction; polar 
wolf and polar bear; and the arctic fox and arctic hare along most 
of the coast. The sea mammals-whales and seals-were formerly 
the chief food of the inhabitants. The six species of seal include 
Plzoca foetida and P. greenlandica, which are the two commonest, 
and the walrus. Of the 60 species of birds breeding in Greenland, 
half are resident throughout the year and half are summer visitors. 
Of the visitors 60% come from America. Sea birds are very 
numerous and the northeast of the island is one of the few breed- 
ing places of the barnacle goose and the pink-foot goose. Among 
birds of prey are the white-tailed eagle, the Greenland falcon and 
the snowy owl, while the commonest land birds are the ptarmigan, 
snow bunting and raven. Fishing for cod, halibut, nepisak and 
shrimps is important; a shark is taken for the oil from its liver; 
sea trout and salmon are found in the streams and small lakes of 
the south. The invertebrates include crustacea, insects, mollusca, 
annelids and arachnids. In  the west mosquitoes are a pest. 

In  the south a few goats, sheep and cattle have been imported. 
The dog is the most important domestic animal and is used for 
hunting and as a draught animal to haul sledges. 

HISTORY 

The history of Greenland is bound up with the history of arctic 
exploration. Since the 10th century men have not only settled on 
the coast but have visited and explored the island in the course 
of their journeys into the polar regions. I t  is therefore convenient 
to treat its history in two sections, one dealing with its discovery 
and exploration, the other describing its colonization and develop- 
ment. 

DISCOVERY AND EXPLORATION 

Explora t ion  of t h e  Coasts.-In the beginning of the 10th cen- 
tury the Norwegian Gunnbjorn Ulfsson (son of Ulf Kraka), is re- 
ported to have found islands to the west of Iceland. I n  982 Eric 
the Red sailed from Iceland to find Gunnbjorn's land, and spent 
three years on Greenland's southwestern coasts. On his return in 
98; he called the land Greenland in order to make people more 
willing to go there, and in 986 started again with 25 ships, of 
which 14 reached Greenland, where a colony was founded on the 
southwest coast. Communication between the Norse settlements 
and Norway was broken off in the 15th century, however. In the 
following century Danish and Norwegian expeditions tried in vain 
to re-establish the communication, and the rediscovery of Green- 
land was made by the English navigator Martin Frobisher, who 
landed on the west coast of Greenland in 1578. Other explorers, 
including Gaspar Corte-Real had meanwhile seen it, and the work 
of John Davis (1586-88), Henry Hudson (1610) and William 
Baffin (1616) afforded further knowledge of the west coast. The 
east coast was sighted by Hudson in about 73' 30' N. in 1607 and 
in 1617 by the Dutchman Joris Carolus in about 66' N. During 
the 17th century the coasts were probably visited by many 
whalers, who finished the rediscovery of the country's outline. 

Exploration was impossible without bases on the coast, and 
was not started until 1721, when the Danish-Norwegian mission- 
ary Hans Egede founded a settlement near Godthaab on the west 
coast. Egede studied the nature and the people, travelling north- 
ward and southward from Godthaab, and in 1752 Peder Olsen 
Walloe reached a point in 61' N. on the east coast. 

In the 19th century scientific exploration mas accelerated. The 
southern west coast was mainly explored by Danes from the 
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Danish settlements there, but .in the northern region of the west 
coast English and American explorers were leading. John Ross 
(1818) found the polar Eskimos a t  Cape York; E. A. Inglefield 
(1852) sailed into Smith sound; E. K. Kane (1853-55) worked 
northward through Smith sound into Kane basin, and C: F. Hall 
(1871) explored Kennedy strait and Robeson channels to the 
north of this. The first to give more accurate information of the 
east coast was the Scottish whaler W. Scoresby (1822) who made 
the first fairly trustworthy map of the coast between 69" and 75" 
N. Captains E. Sabine and D. Clavering visited this coast in 1823 
and met the only Eskimo ever seen in this part of Greenland. The 
German C. Koldewey expedition reached 77" N. (Cape Bismarck) 
in 1870, and the duke of Orleans penetrated to about 78" 16' N. in 
1905. The rest of the northern east coast was explored by the 
Danish L. Mylius-Erichsen-J. P. Koch expedition (1906-o8), 
which discovered Northeast Foreland, the easternmost point. E. 
RIikkelsen (1909-12) mapped those regions. The southern part 
of the east coast was first explored by the Dane, W. A. Graah 
(1829-30), and other Danes, G. Holm and T. V. Garde (1883- 
85) and C. Ryder (1891-92) mapped respectively the coast from 
Cape Farewell to 65" 16' N. and the Scoresby sound. The Dane 
G. Amdrup (1899-1900) explored the still unknown coast be- 
tween Angmagssalik and 69' 10' N., and the Swede A. G. Nathorst 
(1899) discovered the large King Oscar fjord. 

Toward the close of the 19th century several explorers visited 
north Greenland, including L. A. Beaumont of the Nares expedi- 
tion (1876) ; J. B. Lockwood of the Greely expedition (1882) ; and 
R. E. Peary on several journeys (1892, 1895 and 1901). (See  
ARCTIC REGIONS.) The Danish exploration of north Greenland 
began in 1910 with the foundation of the station of Thule in North 
Star bay (in 76" 32'N.) by K. Rasmussen. I t  was the base of five 
Danish expeditions under Rasmussen and L. Koch. 

In  1924-34 expeditions under Rasmussen, Koch and Mikkelsen 
continued researches on the east coast, which was also explored 
by the English-Danish expedition under A. Courtauld and E. 
Munck (1935-36) and by E. Knuth's expedition in 1938-39. 
After World War I1 Koch and Knuth continued their work on 
the east coast. Great areas were mapped from aeroplanes. 

E x p l o r a t i o n  of t h e  Ice Cap.-Exploration of the great ice 
cap, or inland ice, which covers the whole of the interior of Green- 
land, was attempted in the 18th century, but failed, and so did 
E.  Whymper's and R. Brown's attempt in 1867. Jens Jensen 
reached, in 1878, the Jensen Nunataks (5,576 ft. above the sea) 
about 45 mi. from the western margin in 62" 50' N. A. E. 
Nordenskiold penetrated, in 1883, about 80 mi. inland in 68" 20' N. 
and two Lapps of his expedition went still farther on skis to about 
43" W., a t  an elevation of 6,600 ft. Peary and C. Maigaard reached 
in 1886 about loo mi. inland, a height of 7,500 ft ,  in 69" 30' N. 
The Norwegian Fridtjof Nansen, with five companions, in 1888 
made the first complete crossing of the inland ice, working from 
east to west. about 64" 25' N., and reached a height of 8,922 ft. 
Peary and E. Astrup, in 1892, crossed the northern part of the 
inland ice between 78' and 82" N. and determined the northern 
termination of the ice covering. Mylius-Erichsen crossed the 
northeastern corner of the inland ice in 1907 and E. Mikkelsen 
in 1910. I n  1912 K. Rasmussen and P. Freuchen crossed from 
Inglefield gulf to Danmark fjord and back and verified that P e a y  
Land is an integral part of Greenland and not, as supposed, sepa 
rated by a strait. In 1913 the Swiss A. de Quervain, crossed th I 

inland ice from Disco bay to Angmagssalik and J. P. Koch and 
A. Wegener crossed from Louise Land on the northeast coast to 
Upernivik on the west coast. The first crossings of the inland ice 
by aeroplane were made in 1931 by the German W. von Gronau 
from Scoresby sound to Godthaab and by the American Parker 
Cramer from Holstenborg to Angmagssalik. 

The development of modern air traffic and the fact that 
Greenland weather is of fundamental importance for predict- 
ing conditions on the North Atlantic and in western Europe have 
meant that since about 1930 weather observations were an im- 
portant reason for Greenland explorations. In 1930-31 a British 
expedition under H. G. Watkins made weather observations high 
on the inland ice 40 mi. north of the arctic circle; a t  the same 

time a German expedition under A. Wegener wintered 300 mi. 
farther north. In  1933 a University of Michigan and Pan Ameri- 
can Airways group went up still farther. During World War I1 
Allied military weather stations were at  work, and after the war 
weather stations were to be found from south to  the far north. 

F. Johnstrup first advocated the foundation of a permanent 
geological survey of Greenland in 1944. Seven years later, in 1951, 
Gronlands Geologiske Undersogelse became a permanent institu- 
tion. 

COLONIZATION AND POLITICAL DEVELOPMENT 

Early Settlement.-After discovering Greenland in 982, Eric 
the Red settled just north of the present Julianehaab in 986. Soon 
two colonies had been formed, Osterbygd in the present district 
of Julianehaab, and Vesterbygd, farther north, in the present dis- 
trict of Godthaab. At the height of their prosperity the colonists 
numbered about 3,000 in 280 farms. Numerous ruins indicate the 
location of these colonies. Somewhat later the colonists met the 
Eskimo farther north in the neighbourhood of Disko bay, where 
the Norsemen went to catch seals, walrus, etc. The  Eskimo were 
probably migrating south at  that time. Christianity was intro- 
duced by Leif Ericsson about 1000, and in 1126 Greenland got 
its own bishop, who lived at  Gardar on Igaliko fjord. There were 
12 churches, including a cathedral, a monastery and a nunnery in  
Osterbygd, and some churches in Vesterbygd. 

Greenland was a republic until 1261, when the colonists swore 
allegiance to the king of Norway, who in return charged himself 
with supplying them with commodities. I n  a short time the trade 
became a Norwegian crown monopoly and was conducted by an 
annual ship (Knarren). In  the 14th century the climate in Green- 
land deteriorated and this made it  difficult to  breed cattle, the 
colonists main livelihood. The colonists thereupon diminished in 
number and in the 15th century became extinct. The last ves- 
sel from Greenland returned to Norway in 1410, but vessels in the 
Icelandic fish trade may have visited Greenland until the end of 
that century. Excavations in the Norse burial grounds show 15th- 
century European influence in the style and texture of the clothes 
with little or no trace of Eskimo culture; there is no indication 
of absorption into the Eskimo race or of destruction by Eskimo 
onslaught. Skeletons which show malformation suggest extermi- 
nation by excessive intermarriage and adverse conditions of life. 

Recolonization.-Norway had been united with Denmark in 
1380-81, and in the 16th and 17th centuries the Danish kings sev- 
eral times planned to resume communication with Greenland. The 
recolonization of Greenland was begun in 1721 with the voyage of 
the missionary, Hans Egede, to Godthaab. I t  was Hans Egede's 
idea that the economic activities of the colony were to be entirely 
subordinated to his missionary work. This, however, proved im- 
possible, and a few years later the Danish state had to come to his 
assistance. Later the Greenland trade was assigned to private in- 
terests, but in 1774 it was again taken over by the state and was 
carried on as a government monopoly until 1951, when Greenland 
was opened to private Danish enterprise, the government-owned 
Royal Greenland Trading company still continuing its activities. 
During the period of the government monopoly Denmark aimed 
to aid the Greenlanders in cultural respects so as to  enable them 
gradually to establish contact with the outside world without be- 
coming subject to exploitation. Consequently Greenland was shut 
off from free contact with the outside world and all resources were 
reserved for the Greenlanders who were to sell their surplus pro- 
duction in return for goods required for maintaining and further 
developing their standard of life. Some aspects of the develop- 
ment may be seen from the following: the population increased 
from 6,046 persons in 1805 (the first census held in Greenland) 
to 22,581 in 1950; illiteracy was abolished; all Greenlanders be- 
came Christians, their church being Lutheran. 

Es tab l i shment  of Danish  Sovergignty.-At the dissolution 
of the union between Norway and   en mark in 1814 Greenland mas 
retained by Denmark. Until 1916 Denmark's sovereignty ex- 
tended only over the west coast between Cape Farewell and 74" 30' 
N. and the one trading station of Angmagssalik on the east coast, 
founded in 1894. I n  1916, however, the United States declared 
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tha t  i t  had  no  objection t o  the  extension of Denmark's political 
a n d  economical interests to  the ulhole of Greenland. Similar 
declarations were made by other countries including Great Britain, 
a n d  in I 92 I Danish sovereignty was extended to  embrace the  nhole 
island, which led to  a dispute with Norway regarding hunting and 
sealing rights in the  uncolonized areas of the  east coast. I n  1931 
some Norwegian hunters, on their  own initiative, occupied the  
east  coast between 71' N. and 7;" N. in the  name of the  Nor- 
wegian king, and  af ter  some hesitation the  Norwegian government 
recognized the  occu~a t ion .  Denmark a t  once summoned Norway 
i n t o t h e  ~n te rna t iona l  Court  of Justice a t  T h e  Hague and in ~~~j 
the  occupation was found invalid, the premises stating tha t  Danish 
sovereignty extended over both the colonized and  the  uncolonized 
areas of Greenland. I n  the meantime another  colony had been 
founded on Scoresby sound on the east coast, a n d  the  privately 
founded colony of Thule in the  far  nor th  was taken over by the  
government. 

On April 9, 1941, a year  af ter  the  German occupation of Den- 
mark ,  Henrik de  Kauffmann, Danish minister t o  the  U.S., signed 
a n  agreement which made Greenland a temporary protectorate of 
t he  United States. Danish sovereignty was recognized, and the 
arrangement was t o  last oniy for  the war  emergency; t he  United 
Sta tes  obtained the  right to  build bases for  aircraft  a n d  radio and 
weather stations, and to  "do any and all things necessary" to  hold 
these positions. New York displaced Copenhagen as  the  key point 
f o r  export and import  arrangements; but  local Danish officials and 
the  existing Danish government system continued almost un- 

the Greenland council (landsraadet) with the governor as  presi- 
dent;  and the Greenland local councils. All government bills con- 
taining provisions solely applying to  Greenland must.  before sub- 
mission in the Danish parliament, be  placed before the  Greenland 
council. 

The  right to vote a t  elections of councillors both to the Green- 
land council and to local councils is given to all who have the right 
to  vote a t  parliamentary elections. Import  duties procure funds  
required for the  work assigned to  the  Greenland council a n d  t o  
the  local councils. 

SOCIAL A N D  ECONOMIC CONDITIONS 
Population.- Probably in the 8th century the Eskimo immigrated 

to Greenland from the Canadian archipelago and then moved south- 
ward along the west coast during the Norse settlement and reached the 
east coast around Cape Farewell, the route by the north coast being 
almost impassable because of the lack of hunting grounds. The 
northernmost Eskimo settlement on the east coast in the Franz Josef 
fjord area was abandoned in the 19th century; there are only two 
colonies on the east coast, Angmagssalik and Scor~bysund,  the latter 
having been founded in the 20th century. Most Eskimos live on the 
west coast; all have some Danish blood and are called Greenlanders. 
So also are the Eskimos on the east coast and in the far north; but in 
the far north one may still meet the pure Eskimo race. For an 
account of their customs and culture, see the article ESKIMOS. Both 
Danish and the Eskimo language are spoken. 

From the beginning of the Danish colonization in 1721 until 1951 
Greenland was closed territory, the only Danes there being officials 
and a very few private citizens. From 1951 Greenland mas opened to 
Danish subjects, and a number of Faroese and a few Danish fishermen 
settled there. Immiqration presents great difficulties, however, due, 

altered. l i t h i n  a f e w  months the United States was a t  war with inter alia, to a shortage of housing. 
- 

Germany and was using Greenlandts strategic position and re- The native population of Greenland on Dec. 31, 1950, numbered 
2 2  581 of whom 20,754 lived on the west coast, 1,489 on the east coast 

sources. After World War  11 the  communication between Green- ,,h 3j8 at ~ h ~ l ~ .  the same date there were I,061 D~~~~ in G ~ ~ ~ ~ -  
land a n d  Denmark was fully resumed but  U.S. forces remained land. The average birth rate during the period 1945-49 was 41.g; the 
in some bases. On April 27 ,  19j1, however, a n  agreement was average mortality rate was 25.5. 
signed in Copenhagen between Denmark and the  United States for Rel ig ion,  E d u c a t i o n ,  Communications.--For ecclesiastical 

purposes Greenland is reckoned in the province of the bishop of 
t he  joint defense of Greenland, concluded within the  framework Copenhagen. ~ 1 1  settlements have schools, generally under native 
of t he  Nor th  Atlantic Treaty  organization and replacing the pro- teachers, of whom there are more than zoo. In 1951 there were 3 
visional agreement of April 9, 1941. T h e  naval station a t  Gron- kindergartens, 163 primary schools with 4,156 pupils, 3 postprimary 
nedal was  taken over by Denmark, but  the United States and other schools with 71 pupils, I secondary school with 13 students, I seminary 

with 9 students, 4 technical schools with 43 pupils, I commercial school 
NATO countries received certain rights of access to  the Port; with pupils and 15 evening schools with 500 students. In 1951, 
defense areas would be established f o r  joint operations by Den- 244 young Greenlanders mere undergoing training in Denmark. I n  
mark  and  the United States, the nationality of the  commallder 1951 there was a radio station at  Godthaab, 12 movie theatres, a dupli- 
being decided upon periodically by agreement. I n  the  areas under cated daily newspaper a t  Godthaab and a ~ r i n t e d  meekly newspaper, 

edited by a Greenlander and a Dane and published by the Greenland 
U.S. command the  United States would enjoy certain rights of use council and the Greenland department. 
without impairing Danish sovereignty; all defense areas could be Socia l  Services.-Greenland has a free health service, paid for 
used b y  the ships, aircraft or armed forces of other NATO coun- by the Danish government and run mainly by doctors and nurses 
tries; U.S. forces in ~ ~ ~ ~ ~ l ~ ~ d  would respect ~ ~ ~ i ~ h  laws and trained in Denmark. There are I7 medical stations with hospitals or 

infirmaries and 3 children? sanatoria. The commonest disease is 
administration concerning the  indigenous population. I n  accord- tuberculosis against which a crusade was launched in 1953. 
ance  with this agreement the United States, in 19j1, started the There is an old-age pension scheme for those over 55 who are no 
establishment of a great air base a t  Thule in northwest Greenland. longer capable of supporting themselves and their families, and schemes 
~ f t ~ ~  wor ld  war 11 several measures taken by the ~ ~ ~ i ~ h  for the care of children and for public relief. These are paid for and 

administered by the Greenlanders themselves. government to  modernize Greenland's political, social and eco- ~ ~ ~ i ~ ~ l ~ ~ ~ ~ ,  Industry and ~~~d~~~~ original main trade 
nomic life in accordance with the  Greenlanders' desires and the of Greenland was hunting, especially seal hunting. After World w a r  I 
necessity of bringing their way of life to  conformity with the new seal hunting was, however, greatly reduced,, partly because of the 
epoch .cvhich had come to  Greenland as  a consequence of modern change in climate and partly because of over~ntensive hunting. The 
a i r  strategy a n d  a i r  communications. change in climate at the same time created suitable conditions for 

fishing, particularly for cod which became the main trade oi Greenland. 
GOVERNMENT This change in the structure of Greenland's trades from hunting and 

domestic economv to fishery with a view to exports and the consequent 
Adminis t ra t ion .- By an amendment t o  t he  Danish  constitu- 

tion (June 5, 19 j3)  the colonial status of Greenland was abolished. 
Greenland became an integral part  of the kingdom of Denmark, 
a n d  i ts  inhabitants now enjoy equal political rights with all other 
Danish nationals. Greenland is divided into two constituencies and 
is represented in the  Danish parliament b y  two members,  elected 
by m e n  and women who are Danish subjects-both Greenlanders 
and  Danes  living in Greenland-and are  2 3  o r  more years of age. 

T h e  administration of Greenland comes under the  Danish prime 
minister's department,  represented in  Greenland b y  a governor 
(landshovdingen).  

F o r  "administrative purposes Greenland is divided in to  western, 
eastern and northern Greenland. Eastern and northern Green- 
land a re  under the  direct administration of t he  prime minister's 
department,  bu t  councils elected by the Greenlanders perform the  
administrative work in western Greenland. These  councils are: 

introduction of amonetar; economy has affeited the traditional mode 
of habitation. Instead of living in scattered settlements, the people 
have tended to gather together into places where there are good 
harbours, repair shops, facilit.ies for the purchase of goods and oppor- 
tunities ior the sale of fish, and fish stores and canneries. This has meant 
that bigger towns have grown up and has given greater opportunities 
for building better houses, so that wooden houses have replaced the 
old-fashioned mud and snow cabins. 

Although fishing has become the main trade, hunting is still im- 
portant. In 1951-52, 11,000 sealskins, 6,000 fox furs, zoo walrus hides, 
roo polar bear pelts, 103,000 wolf-fish skins and 7 7  metric tons of eider- 
down and feathers were exported. The export of fish products num- 
bered 6,765 metric tons of salted and dried fish, g'jo metric tons of 
blubber,. 390 metric tons of shark's liver, 458 metric tons of cod liver, 
r z  metric tons of medicinal cod-liver oil, 7 metric tons of sperm oil, 
152 bbl. of salted sea trout, 497 bbl. of salted halibut and I jo,ooo tins 
of canned shrimps. There are 3 canneries, a deep-freezing plant and 
82 fishery stations, where the codfish is made into salted fish. The 
Greenland fishermen numbered 2,200 with 406 motor boats in 1951. 

Only a few stretches of land on the southwest coast can be utilized 
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for sheep farming, cattle farming on a small scale and other animal 
husbandry of secondary importance. Grass is grown and dried for 
winter feed, and most sheep farmers grow vegetables for their own 
consumption. The stock of sheep numbered, in 1951, 14,000; there 
also were 7 j Iceland horses, 40 goats, about jo head of meat cattle and 
about 2,000 hens. In 19j2, 300 tame reindeer were transported from 
Koru~ay to Greenland to start reindeer husbandry. 

Mining operations are carried on at  Qutdligssat (coal) and Ivigtut 
(cryolite). In 19jo-51 the output of the coal quarry amounted to  
5,566 metric tons. At the cryolite quarry IIO,OOO metric tbns were 
produced, half of which went to Denmark and most of the rest to the 
United States. For mining of the lead deposits discovered in cast 
Greenland, a Dano-Swedish-Canadian company, Det Nordiske Mine- 
selskab A/S (Nordic Mining Co., Ltd.) was set up in 1952, 5;70 of 
the share capital being in Danish hands. Greenland's first power plants 
began operations in 1949 and in 19 j 2  seven diesel plants were operating, 
supplying about 1,600,ooo kw.hr. a year. 

In 1951 the government trading monopoly, administered in Copen- 
hagen by a government board, was abolished, and so was the previous 
price policy. Previously several goods (for instance, certain foodstuffs 
and implements) were sold to the Greenland population at  prices lower 
than the actual cost prices, whereas the prices paid to the Greenlanders 
for their products in periods of boom were somewhat lower than prices 
in the open world market. After 19j1 the price level was adjusted to 
the world market level. This would encourage Greenland trade. T o  
counteract the detrimental effect of a drop in prices of Greenland 
products, a Greenland Price Equalization fund was established. -4 
Greenland Trade Loan fund was also established to promote Green- 
land trade and industry and increase exports by loans or subsidies to  
individuals or companies. Ships of all nations were to be allowed to 
call at  Greenland. The right to fish in Greenland territorial waters 
was, however, still reserved for persons residing in Greenland and 
Danish subjects who had received special permission. In 1951 about 
zoo fishing vessels of Danish or Faroese nationality called at the fishery 
harbour Faringehavn. Four Danish commercial companies and one 
Faroese carried out trade in addition to the Royal Greenland Trading 
company of the previous government monopoly, which continued its 
trade in competition with the privately owned companies. 

The value of goods imported into Greenland in 19 51-jz amounted to  
36,000,ooo Kr.; the value of goods exported from Greenland in the 
same period was 49,475,989 Kr. 

Finance.-Before World War I1 the Danish state had an annual 
deficit of about ~,ooo,ooo Kr. on the administration of Greenland. 
After the war the deficit increased because of modernization programs 
and it amountcd in 19j1-52 to jZ,?OO,C30 Kr., re\.enue bcing 22,3,~0.000 
Kr. and e~penditurr. :4.8oo.coo Kr. The budget ior 195.3 cstlmnted . .. 
revenue a t  32,271,000 Kr., expenditure at  44,779,200 Kr. 

B I B L I O G R A P I J Y . - G ~ ~ ~ ~ ~ ~  works: Danish Commission for the Direc- 
tion of the Geological and Geographical Investigations in Greenland, 
Meddelelser om Gronland, 11 j vol., containing many papers in English 
and German as well as in Danish and Greenland (Copenhagen, 1879- 
~ g j o ) ,  Greenland, 3 vol. (Oxford, 1928-29) ; Kaj Birket-Smith, Grdn- 
landsbogen, 2 vol. (Copenhagen, 1950) ; Ebbe Munck, Det nye Gron- 
land, with Danish and English text (Copenhagen, 1952) ; Danish Prime 
Minister's Dept., Report on Greenland, annual (Copenhagen, 1949- ). 

Physical features: Curt Teichert, Geology of Greenland (Berlin, 
1939) ; Max Demorest, "Ice Sheets," Bull. Geol. Soc. Amer., vol. 54 
(1943) ; A. Killerich, The Hydrography o f  the West Greenland Fishing 
Banks (Copenhagen, 1943) ; W. H.  Hobbs, The Glacial Anticyclones 
(1926) ; V. Steiansson, Greenland (1942). 

Flora and fauna: Meddelelser om Gronland, vol. 60, 62 (Copen- 
hagen, 1921) ; A. C. Semard, A Su~nnaer in Greenland (Cambridge, 
1923) ; Finn Salomonsen, The Birds o f  Greenland (Copenhagen, 1950- 
51). 

Exploration and scientific research: Meddelelser om Griinland, es- 
pecially vol. 42 (1918) and 67 (1924) ; F. Nansen, The First Crossing 
of  Greenland, 2 vol. (London, 1890) ; Ergnnzungshaft (no.  roj)  zu 
A.  H .  Petermann's Jfitteilungen (Gotha, 1892) ; A. C. Riis-Carstensen, 
T-wo Summers in Greenland (London, 1890) ; R. E. Peary, Norlhward 
over the "Great Ice," z vol. (London, 1898) ; E. D. von Drygalski, 
Gronland Expedition der Gesellschaft fiir Erdkunde in Berlin 1891-93, 
2 vol. (Berlin, 1897) ; E. Mikkelsen, Lost in the Arctic (London, 1913) ; 
A. de Quervain (ed.), "Resultats scientifiques de l'expedition suisse au 
Gronland, 1912-13," Ment. Soc. Helve'tique, liii (Zurich, 1920) ; K. Ras- 
mussen, Greenland by the Polar Sea (London, 1921) ; D. B. Macmillan, 
Four Years in the White North, 2nd ed. (London, 192 j )  ; Curt Wegener, 
Wissenschaftliche Ergebnisse der Deutschen Gronland-Expedition 
Alfred Wegener (Leipzig, 1933) ; Peter Freuchen, Arctic A&denture 
(London, Toronto, 1935). 

History: D. Cranz, The History o f  Greenland, z vol. (London, 
1767) ; H. J. Rink, Danish Greenland: Its People and Its Products, ed. 
by R. Brown (London, 1877) ; F. Nansen, In Northern Mists, 2 vol. 
(Londbn, 1911) ; "Gronland i Tohundredaaret for Hans Egede Land- 
ing," Meddelelser onz Gronland, vol. 60, 62 (Copenhagen, 1921) ; Sir 
C. R.  Markham, The Lands .of Silence (Cambridge, 1921); N .  W. 
Kissen, Die Siidwestgronlandische Landschaft und das Siedlungsgebiet 
dtv Normannen (Hamburg, 1924) ; Poul Korlund, De ganzle Nord- 
bobygder ved Verdens Ende, 2nd ed. (Copenhagen, 1936), trans. by 
W. E. Calvert, Viking Settlers in Greenland and Their Descendants 

During Five Hundred Years (London, 1936) ; Finn Gadd, Griinlands 
Historie, rjoo-194.5 (Copenhagen, 1946) ; C. W. Schultz-Lorentzen, 
The Intellectzial Czlltzire o f  the Grcenlanders, vol. 2 of Greenland 
(1942) ; E. Mikkelsen and P. P.  Sveistrup, "The East Greenlanders' 
Possibilities of Existence; Their Production and Consumption," Med- 
delelser onz Gronland, vol. 134 (Copenhagen, 1944); Kaj Birket- 
Smith, Die Eskinzos (Zurich, 1948). ( H .  LN ) 

GREENLEAF, SIMON (1783-18 53) U.S. legal educator,  
whose principal work, a Treatise on  the L a w  of Evidence ( 3  vol., 
1842-53) became a classic, was born a t  Newburyport ,  Mass., 
Dec.  j ,  1783. H e  was educated a t  the  Latin school there,  read 
law with Ezekiel Whitman, and was admitted t o  t he  bar  in 1806. 
T h e  first reporter of the supreme court  of Maine (1820), he  was 
appointed Royal1 professor a t  the Harvard  law school in 1833, suc- 
ceeding Joseph Story (q.v.) as Dane professor of law and  head 
of the  school in 1846. T h e  16th edition of his Treatise (vol. I )  
was prepared by John Henry Wigmore, who was thus  led t o  his 
own monumental  work in evidence. 

Greenleaf, a noted practising lawyer, also wrote A Collection of 
Cases Overruled, Denied, Doubted or Limited i n  Their  Application 
(1821) and Examination of the Tes t imony of the  Four Evangelists 
(1846). H e  drafted the original constitution of the  Independent 
Republic of Liberia. H e  died on Oct. 6,  18 53, in Cambridge. Mass.  

(A.  L.  LN.)  
GREEN MONKEY, a west African representative of the  

guenons, technically known as  Cercopithecus aethiops sabacus. 
It is olive green above, with white whiskers and yellow tail. 

GREEN MOUNTAINS are  a part  of the  Appalachian sys- 
t em of Nor th  America extending from the  Massachusetts  border 
northward through the  centre of the  state of Vermont  t o  the  
Canadian line. For  two-thirds of the  length of t he  s ta te  the 
range is only slightly broken, forming a water-parting between 
the  streams which flow west or northwest into Lake Champlain o r  
the  Hudson river and those flowing southeast in to  the  Connecticut 
r iver ;  bu t  farther north the range is cut  deep b y  the  valleys of the 
Winooski and Lamoille rivers. T h e  ranges, about 30 mi.  wide in 
southern Vermont, narrow down to  I mi. wide a t  Moun t  Mans- 
field and broaden again to  the north.  T h e  crest line is generally 
more  than 2 , 0 0 0  ft.; 32 summits are  more  than 3,000 f t . ;  and  the  
following peaks exceed 4,000 ft . :  M t .  Mansfield 4.393 ft . ,  Killing- 
ton peak 4,241 ft . ,  Lincoln 4.013 f t .  and Camel's H u m p  4,083 i t .  
Smuggler's Notch,  just north of Mt .  Mansfield, is one of Vermont's 
wonders. There  is a rocky wooded canyon with walls of solid 
rock on either side rising almost perpendicularly 1,000 f t .  o r  more ;  
the  massive chin of M t .  Mansfield towers majestically 3,000 ft .  
above. T h e  entire range, except four of the  highest peaks, is 
heavily wooded with spruce, maple, beech and  birch; a fac t  which 
probably suggested the  name. 

T h e  region is made accessible t o  tourists b y  railways, high- 
ways, and  within the  mountains, by  the  "Long Trail" of t he  Green 
Mountain club which traverses the  entire length of the  range. 

See W. C. O'Kane, Trails and Summits o f  the Green Mountains 
(1926) ; Guide Book o f  the Long Trail, 10th ed. (1935) ; and T. W. 
Dale in the Annual Report of the U.S. Geological Survey (1894-95). 

GREENOCK, large and parliamentary burgh and  seaport, 
Renfrewshire, Scotland. on the  south shore of t he  F i r th  of Clyde, 
23 mi. W.N.W. of Glasgow by road or rail, 21 mi. b y  the  river and 
firth. Pop. (1961) 74,578. T h e  town has a water frontage of 
nearly 4 mi. and rises gradually to the hills behind, in which are  
situated, about 2 mi. distant, Loch Thom a n d  Gryfe  reservoir, 
sources of the town's water supply. T h e  older streets and  build- 
ings are  on  the comparatively level tract  beside the firth. At  the 
west end a fine esplanade extends f rom Princes pier t o  F o r t  Matilda,  
on the  boundary between Greenock and Gourock. Shipyards 
stretch to Por t  Glasgow, 3 mi. E. At  Greenock is t he  well-known 
anchorage, " the Tail of the Bank." 

Public buildings include the municipal buildings; t he  McLean 
museum containing paintings by Sir James Guthrie, who was born 
in Greenock in 1859, and other art ists;  the  custom house on the  old 
steamboat quay ;  the sheriff courthouse; and the' W a t t  institution 
founded in 1837 by a son of the  famous engineer James W a t t ,  who 
was born in Greenock in 1'736. T h e  W a t t  institution buildings 
house the  W a t t  scientific library and the  Greenock library. T h e  
W a t t  Memorial School of Engineering, Navigation, Radio  and 



GREENOUGH-GREEN RIBBON CLUB 
Radar stands on the site of the inventor's birthplace. The old the King's Head tavern in Chancery lane, and was originally 
North Kirk (1591)' with its pre-Raphaelite windows, was moved known as the "King's Head club." Founded about the year 1675 
to Seafield in connection with a proposed extension of the ship- as a resort for members of the political party hostile to  the court, 
yards. A large cemetery in the southwestern district contains the the name was changed about 1679 to the Green Ribbon club, in 
tomb of Burns's "Highland Mary" removed in 1920 from the reference to the bow or "bob" of green ribbon which the members 
North Kirk graveyard. Parks and open spaces include bYellington were in the habit of wearing in their hats, as a badge convenient 
park, Well park in the heart of the town, Whin hill and Lady Alice for mutual recognition in street brawls. The president was either 
and Lady Octavia parks. Lord Shaftesbury or Sir Robert Peyton, M.P. for Middlesex, who 

Greenock is under a town council consisting of 27 members in- afterwards turned informer. Roger h'orth tells us that "they ad- 
cluding provost, bailies and councillors. There is a resident sheriff- mitted all strangers that were confidingly introduced, for it  was a 
substitute. I t  is a parliamentary burgh, represented by one mem- main end of their institutions to make proselytes, especially of the 
ber. The staple industries are shipbuilding, engineering, sugar raw estated youth newly come to town." Thomas Dangerfield 
refining (1765), worsted and woollen manufacturing and produc- (9.v.)  supplied the court with a list of 48 members of the Green 
tion of aluminum ware. Ribbon club in 1679; and although Dangerfield's numerous per- 

Greenock-built vessels have always been esteemed, and many juries invalidate his unsupported evidence, it receives some con- 
warships and passenger liners have been constructed in the yards. firmation from a list given to James I1 by Nathan Wade in 168; 
Other industries include the manufacture of engines, marine and (Harleian mss. 6845)' while a number of more eminent person- 
otherwise; the making of sailcloth, ropes, casks and barrels; and ages are mentioned in The Cabal, a satire published in 1680, as 
tin-printing. Ships and machinery are the chief exports and sugar also frequenting the club. Among those who appear to have been 
the chief import. The first harbour (finished in 1710) has been members are the duke of Monmouth, Halifax, Shaftesbury, Buck- 
periodically to and improved and there are seven tidal bar- ingham, Macclesfield, Cavendish, Bedford, Herbert of Cherbury; 
hours, Game1 graving dock and other dry docks, and the James Scroop, Mulgrave and Shadwell; Falconbridge, Henry Ireton and 
Watt dock, the entrances to which are closed by caissons to keep Claypole; and rogues of the type of Dangerfield and Oates, An 
in 30 f t .  of water a t  low tide. The quay walls are more than 3 mi. allusion to Dangerfield, notorious among his other crimes and 
in length. treacheries for a seditious paper found in a meal-tub, is found in 

1n the early 17th century Greenock was a fishing village of one connection with the club in The Loyal Subjects' Litany, in which 
row of thatched cottages. In 163 j it  was erected by Charles I into occur the lines- 
a burgh of barony under a charter granted to John Shaw, the gov- From the dark-lanthorn Plot, and the Green Ribbon Club 
ernment being administered by a baron-bailie, or magistrate, ap- From brewing sedition in a sanctified Tub, 
pointed by the superior. I ts  commercial prosperity received great Libera nos, Domine. 
impetus from the treaty of Union ( I ~ o : ) ,  under which trade with The genius of Shaftesbury found in the Green Ribbon the 
America and the West Indies rapidly developed. The American means of constructing the first systematized political organization Revolution suspended progress for a brief period, but revival set in ~ ~ ~ l ~ ~ d .  ~~~~h relates that t i e v e r y  post conveyed the neTvs 
in in 1 7 8 ~  and within the following seven years shipping trebled in and tales legitimated there, as also the malign constructions of all 
amount. ~ e a n w h i l e  Sir John Shaw by charter (dated 1741 and the good actions of the government, especially to places where 1751) had the hous'eholders to elect a council of nine elections were depending, to shape men's characters into fit quali- 
members, which proved to be the most liberal constitution of any fications to be chosen or ~h~ was responsible for 
Scots burgh prior to the Reform act of 1832, when Greenock was promoting the Exclusion bill; and the popish plot was deliberately 
raised to the status of a parliamentary burgh with the right to re- stimulated by members who u,ent about in silk amour, supposed 
turn one member to parliament. The town was considerably dam- to be bullet proof, carrying in their pockets the weapon of 
aged by air action during World w a r  11. On Lyle road above the offence invented by Stephen college and known as the "Prot- 
town a cross of Lorraine and anchor commemorates the French estant flail," In the general of Jan. and Feb. 1679, the 
sailors who lost their lives in the battle of the Atlantic. Whig interest throughout the country was managed and controlled 

GREENOUGH, HORATIO (1805-1852): 5,s. sculptor, by a committee sitting at the club in Chancery lane; and the agi- 
critic and author, was born in Boston, &lass., on Sept. 6. 1805. bt ion of the petitioners in 1679 was engineered there. The peti- 
AS a youth he was encouraged t~ study art by his family and tions were prepared in London and sent down to every part of the 
by the ~ a i n t e r  b~ashington Allston. In  1824, On graduating from country, where paid canvassers took them from house to house 
Harvard, he went to Italy for two years of study, and after collecting signatures with an air of authority that made refusal 
returning to Boston he went again to Italy in 1829 to remain difficult. The great "pope-burningn processions in 1680 and 1681. 
there until his final return to the U.S. in 1851. His principal on the anniversary of Q~~~~ ~ l i ~ ~ b ~ t h $ ~  accession, were also or- 
works as a sculptor are both in IVashington, I3.C.: the statue ganized by the club. They ended by the lighting of a huge bonfire 
of George Washington, designed to be placed in the rotunda of in front of the club windows; and, as they proved an effective 
the U.S. capitol (now in the Smithsonian institution), and the means inflaming the religious passions of the populace, it was 
group "The placed at the east entrance of the at the Green Ribbon club that the mobile vulgus first received the 
capitol. Greenough was the first American to receive an im- nickname of uthe ~h~ activity of the club ,,,.as, however, 
~ o r t a n t  commission for sculpture from the U.S. government and 

short-lived. The fiasco of the Exclusion bill damaged its influence. 
the first American sculptor his time go Italy study and after the flight of Shaftesbury, the confiscation of the City of 
sculpture. London's charter, and the discovery of the Rye House plot. in 

Greenough's principal importance today rests almost entirely which many of its members were implicated, it  declined rapidly, 
upon his few brief essays on art because in them he outlined the 1, 168j john ~ ~ l ~ f f ~ ,  \Tho \yas found to have been "a clubber at 
basic ideas of the theory of functionalism which has had so much the ~ i ~ ~ l ~  ~~~d tavern and a green-ribbon was executed in 
influence, especially on modern architecture. These essays were front of the premises on the spot where the i~pope-burning~ ban- 
originally printed in 18j2 in Greenough's book, Travels, Observa- fires had been kindled; and although the tavern was still in ex- 
tions and Experiences o f  a Yankee Stoneczltter. In  194; they were istence in the time of Q~~~~ A ~ ~ ~ .  the club lyhich made it famous 
reprinted \vith the title Form and Function. Greenough died in did not survive the accession of jarnes 11. ~h~ precise situation of 
Somerville, Mass., on Dec. 18. 1852. the King's Head tavern, described by North as "over against the 

His younger R1cHaRo SaLToNsTALL GREENOUGH Inner Temple gate," was at the corner of Fleet street and Chan- 
(181~-1904), was also a sculptor. His most famous work is the cery lane, on the east side of the latter thoroughfare. 
statue of Benjamin Franklin in Boston. See Roger North, Exarnen (1740) ; Anchitell Grey, Debates of the 

See Charles R. Metzger, Emerson and Greenough (1954) ; Albert House oj Conznzons, 1667-84, "01. viii ( 1 7 6 ~ )  ; Sir John Bramston, T. E. Gardner, Yankee Stonrcutters (194.5). (A.  T. G.)  Atitobiography (1845) ; Sir George Sitwell, T h e  First Whig (Scar- 
GREEN RIBBON CLUB, THE, had its meeting-place at borough, 1894). 



GREEN RIVER- 
GREEN RIVER, the name of several U.S. rivers. 
The GREEN RIVER, rising in the Wind River range of west- 

central Wyoming, flows southward until forced to detour around 
the bulk of the Linta range into northwestern Colorado. There 
the Green enters Flaming gorge on the northern flank of the Uintas 
and continues into the Canyon of Ladore where it cuts through 
ancient red quartzites in the eastern edge of the Uinta uplift be- 
fore it receives the Yampa in Pat's Hole (Echo park), Colorado. 
Leaving the Uintas at  Split Mountain gorge in Dinosaur Kational 
monument, Utah, the Green continues southward through deep 
canyons cut into the Colorado plateau. I t  enters the Colorado 
river south of hfoab, Utah, a t  Deadhorse Point. 

Because of the youthful nature of the narrow, steep-walled 
canyons, there are only limited areas of extensive flood plains 
that can be developed through irrigation along the river itself. 
Within the 45:000 sq.mi. drainage basin of the Green, however, 
more than 500,000 ac. were under irrigation before the comple- 
tion of the dam across the Flaming Gorge canyon. The Green 
supplies about 45% of the total water of the Colorado at the 
confluence of the two rivers, flowing about 4.793.000 ac.ft. per 
year, but is navigable only by special shallow-draft river boats 
and then only at high water. 

The GREEK RIVER. which rises near Kings Mountain in central 
Kentucky. flows for 360 mi. generally westward through a well- 
defined gorge, then northwestward to the Ohio, which it enters 
just above Evansville, Ind. I t  receives the waters of Echo river, 
which flows underground through Mammoth cave. and drains nu- 
merous other underground caverns. Deepening of the channel of 
the Green to nine feet, dams and locks below Mining City dam 
allow small river boats to navigate a total of 200 mi. of the lower 
course through the western coal fields. 

The GREEN RIVER, which rises in Lee county in north-central 
Illinois, enters Rock river east of Moline. Much of its broad, 
flat valley is swampy or artificially drained. Silted and sluggish, 
it is avoided by the Illinois-Rlississippi barge canal, which parallels 
it for about 15 mi. 

There are also two smaller Green rivers, one rising in the 
Cascade range of Washington and the other in the Green moun- 
tains of Vermont. (C. 9. C.) 

GREENSAND. A geological term having a double signifi- 
cance. Among the sedimentary rocks it is used to indicate a sand 
or sandstone with abundant grains of glauconite ( q . ~ . ) .  Green- 
sand is mined in Maryland and Kew Jersey. I t  is used primarily 
as a water softening agent and finds some use as a soil conditioner 
and as a source of potassium. 

Stratigraphically the name is used for several subdivisions of 
the Cretaceous system in England. 

GREENSBORO, a city in the heart of the Piedmont region 
in north central North Carolina, G.S., is 75 mi. N.\fl. of Raleigh. 
Established in 1808 as the seat of Guilford county. it was named 
for Gen. Nathanael Greene, commander of American Revolution- 
ary forces at the battle of Guilford Court House. Fought in 
hlarch 1781 near the city, the battle is commemorated there by 
a national military park. 

The early settlers of Greensboro included Scottish Presbyterians 
from northern Ireland, German Calvinists and Lutherans and Eng- 
lish Quakers. The population, which increased from 3.317 in 1890 
to 10,035 by 1900. was 19,861 in 1920, 53,569 in 1930 and 74,389 
in 1950. In  1960 it was 119.574. The population of the Greens- 
boro-High Point standard metropolitan statistical area (Guilford 
county) was 246,520 in 1960. (For comparative population figures 
see table in NORTH CAROLINA : Popzslation.) 

Greensboro was chartered as a city in 1870 and in 1921 adopted 
council-manager government. 

The city became an agricultural and trading centre and an im- 
portant insurance headquarters; it is also a large wholesale dis- 
tributing point and an industrial nucleus with more than 250 active 
plants, producing over 130 manufactured products in the second 
half of the 20th century. 

Institutions of higher education in Greensboro include the Agri- 
cultural and Technical College of Korth Carolina, established in 
1891 as a coeducational land-grant college for Xegrocs; Bennett 

college, a liberal arts school for women, founded in 1873 by the 
Methodist Episcopal Church as a coeducational school below col- 
lege level and reorganized in 1926 as a Negro woman's college; 
Greensboro college, chartered in 1838 as a woman's college, opened 
in 1846 and coeducational from 1956; Greensboro division of 
Guilford college, a cpeducational community institution, chartered 
in 1948 as the Greensboro Evening college but merged in 1953 with 
Guilford college, which borders Greensboro's city limits; Im- 
manuel Lutheran college for Negroes (founded in 1903 and moved 
to Greensboro in 1905) ; and the woman's college of the University 
of Korth Carolina, a liberal arts school originally chartered in 
1891. Bennett and Greensboro colleges each enrolled about 500 
students; the Gre~nsboro division of Guilford college, over 1,000; 
the Immanuel Lutheran college about 100; and the Agricultural 
and Technical college and the woman's college of the state uni- 
versity, each more than 2,600. William S. Porter ( 0 .  Henry)  
(1862-1 910) was born in Greensboro. (E. S. AR.) 

GREENSBURG, a city of southwestern Pennsylvania. U.S., 
and the seat of Westmoreland county since 1785, 27 mi. S.E. of 
Pittsburgh. was named for the American Revolutionary War gen- 
eral Nathanael Greene. I t  is within an area abounding in natural 
gas and bituminous coal; its inhabitants are employed largely in 
industries producing coke, brick, automobile tires, plumbers' sup- 
plies and steam fittings. 

The first court to convene west of the Alleghenies opened in 
the nearby village of Hannastown in 1773. When a Seneca Indian 
raid destroyed that village the county government was moved to 
Greensburg. Within three miles of the route taken by the army of 
General Forbes in its march to Fort Duquesne in 1758 and on the 
Pennsylvania state road opened in 1784, the city from its earliest 
years was near Pennsylvania's major east-west transportation 
arteries. In  1852 the railroad reached the city. I t  was incor- 
porated as a borough in 1799 and became a city in 1928. For 
comparative population figures see table in PENNSYLVANIA: Popu- 
latio?~. 

Seton Hill college (a Roman Catholic school for women) was 
founded there in 1883 and became a four-year college in 1918. 

(J. A. RE.)  
GREENSHANK (Tringa nebularia), one of the largest of 

the sandpipers. The long olive-coloured legs of this species dis- 
tinguish it from two allied species ( T .  totafizls and T. erythropus) 
having red legs and called redshanks. The greenshank is a native 
of the northern parts of the old world. but in winter it wanders 
far to the south from South Africa to Australia. Almost as bulky 
as a woodcock, it is of a more slender build. I t  breeds in Scot- 
land, Korn-ay, Sweden and Finland, and then to Kamchatka. The 
name is also used for the little greenshank (T. stagnatilis), of 
southern Russia to northern Mongolia, rather like the lesser yel- 
lowlegs (T. fiaz~ipes') of Canada. See REDSHAKK. 

GREENSTONE, in geology, term used by many of the earlier 
writers to indicate fine-grained dark-coloured and often consider- 
ably decomposed and altered basic igneous rocks, either intrusive 
or extrusive. I t  is still-like "felsite" (9.v.j-a useful word in 
descriptive field geology. since it indicates the appearance and 
general character of the rock, but does not imply anything definite 
as to its exact nature and composition, which may be determined 
later by laboratory methods. For discussion of the latter, see 
PETROLOGY : MetJ~ods of Investigatio?~. 

GREENVILLE, largest city in the delta of the Yazoo and 
3lississippi rivers. in western Rlississippi, U.S., is the most im- 
portant port on the  vest side of the Mississippi river between 
Memphis, Tenn.! and Vicksburg, Miss. (95 mi. S.). There is a 
$6,000,000 bridge across the L'lississippi a t  Greenville. Old Green- 
ville, an extinct town formerly south of the present city, became 
the seat of IVashington county in 1827. Part of the old settle- 
ment caved into the river and the remainder of the town was 
burned by Federal troops during the American Civil War. During 
Reconstruction the new town was established a t  its present site, 
which was formerly Blantonia plantation; thereafter it was the 
county seat. The original incorporation of the town occurred in 
1870; its charter as a city dates from 1886. 

Greenville is surrounded by rich agricultural delta land which 



produces the bulk of the world's long staple cotton. Diversifica- 
tion brought substantial production of corn, oats, rice, soybeans 
and alfalfa, and there are herds of beef cattle and hogs. Principal 
manufacturing industries include agricultural chemicals, rugs, 
woodworking and metal products. 

Like the entire delta area along the Mississippi river, the city 
is protected by huge levees. In  1927 a break in the levee north 
of Washington county inundated a 7,500-sq.mi. area around Green- 
ville, producing one of the most devastating floods ever to hit 
the delta. Federal flood-control projects have prevented the re- 
currence of such floods. The Greenville Delta Democrat-Times 
was established in 1888; its editor Hodding Carter won a Pulitzer 
prize in 1946. ROYAL NAV AL C O L L E G E ,  G R E E N W I C H .  T H E  Q U E E N  A N N E  B U I L D I N G  

For comparative population figures see table in MISSISSIPPI: 
Popz~latio~z.  (J. K. B.) house (1612), the largest Jacobean building in London. 

GREENVILLE, a city and seat of Greenville county in The most notable group of buildings is that formed by the Royal 
northwestern South Carolina, U.S., is on the Reedy river, about Naval college, the National Maritime museum and the Royal ob- 
100 mi. S.W. of Charlotte, N.C. First settled in the 1760s, the servatory. In  1423 Humphrey, duke of Gloucester, purchased the 
county of Greenville was created in 1786 with its seat at the manor of Greenwich, enclosed what was later the park (185 ac.) 
village of Pleasantburg, a name soon changed to Greenville and so and built a watchtower on the site of the present observatory. On 
incorporated in 1831. Located in the foothills of the Blue Ridge his death the manor reverted to the crown, so that tenure of land 
mountains, Greenville prior to 1860 was a summer resort for many from the crown "as of the manor of East Greenwich" became a 
low-country planters. ,4s western terminus of the Greenville and formula in American colonial charters from that of Virginia in 
Columbia railroad it  served as commercial centre for the piedmont 1606. Humphrey also built a house named Placentia which was 
and for  entry into the nearby Appalachian mountains. Greenville extended by the Tudor sovereigns into a royal palace running along 
provided strong opposition to nullification in 1832 and secession the river bank. I t  was a favourite residence of Henry VIII  (who 
in 1860. Notable among unionists was Benjamin F. Perry, Green- was born there). He added a banqueting hall, armoury and tilt 
ville editor and later governor. After the Civil War, water power yard. There he married Catherine of Aragon, Anne Boleyn and 
of the Reedy river was utilized to develop manufacturing that be- Anne of Cleves; and his daughters Mary and Elizabeth were born 
came the chief economic activity of the area. there. Though James I did not use the palace he commissioned 

The population of the city was 8!607 in 1890 and 11,860 in 1900. Inigo Jones to build the Queen's house, completed for Henrietta 
I t  almost doubled by 1920 (23,127) and increased from 29,154 to Maria in 1637; it was the first building in the Palladian style in 
34,734 in the decade 1930-40; it was 58,161 in 1950 and 66,188 in Britain. After being used as the residence of the ranger of Green- 
1960. The population of the standard metropolitan statistical area wich park, the house was converted into a naval school in 1806 
(Greenville county) was 209,776 in 1960. Chartered as a city and the two wings joined to the original building by colonnades 
in 1868, Greenville established council-manager government in were added. In 1937, four years after the school had left, these 
1951. were opened as the National Maritime museum. 

The city leads the state in retail sales volume and in manufac- The Tudor palace having fallen into disrepair, Charles I1 com- 
turing. Textile mills dominate industry although there was con-' missioned John Webb to design a new palace, of which only the 
siderable growth by the second half of the 20th century in the present King Charles block mas built. In  1694, as a thank offering 
chemical industry, food distribution, metal industries and indus- for the naval victory at  La Hogue, William and Mary asked Wren 
trial suppliers. to convert this into a naval hospital on the pattern of Chelsea 

Greenville is the home of Furman university, opened in 1827 as hospital for soldiers. Wren had already built the observatory on 
a theological school at  Edgefield and moved to Greenville in 1851 the site of Humphrey's tower in 1675. He then designed the 
(Baptist, coeducational, about 1,300 students), and Bob Jones largest twin-domed baroque building in England, to accommodate 
university, established in 1927 (nondenominational coeducational 2,700 pensioners. Sir John Vanbrugh and Hawksmoor were re- 
school emphasizing Bible study, about 2,000 students). There is sponsible for the construction of the building, which was opened 
a state park on Paris mountain 44 mi. from the city at  an eleva- in 1705. The frescoes in the Painted hall were completed by 
tion of 2,054 ft. (L.  P. J.) Thornhill in 1726; the decoration of the present chapel (dating 

GREENWICH, a southeastern metropolitan and parliamen- from 1789) is the work of James Stuart and IVilliam Newton, the 
tary borough of London, bounded on the north by the river original chapel having been burned in 1779. In 1873 the hospital 
Thames, east by Woolwich, west by Deptford and south by Le~vi- was converted into the Royal Naval college, the infirmary (built 
sham, part of the boundary between it and the latter being the by Stuart in 1764) being granted to the Seamen's Hospital society. 
Dover road (originally the Roman Itratling street) running across Astronomical work a t  the observatory began to be transferred 
Blackheath. The borough is connected with Poplar to the north in 1948 to Hurstmonceux (9.v.) ; but the public dial showing civil 
by a foot tunnel to the Isle of Dogs, and to the neighboyrhood of time and the prime meridian mark, from which all countries have 
the docks by the Blackwall tunnel, the lowest on the river. Pop, reckoned longitude since 1884, can still be seen. 
(1951) 89,846. Area 6 sq.mi. Two inns on the water front, the Ship and the Trafalgar, were 

The parish church is dedicated to St. Alphege, archbishop of famous in the 19th century for whitebait dinners. The former 
Canterbury, who was martyred there by Danish raiders in 1012. was bombed and its site is now occupied by the "Cutty Sark" clip- 
The medieval building was replaced by the present one in 1718, per, preserved as a tribute to the merchant service in the days 
Nicholas Hawksmoor being the architect and John James com- of sail. (C. C. L.) 
pleting the tower. As a result of damage in World War 11, the GREENWICH, a township of southwestern Connecticut, 
interior (the work of Sir James Thornhill and Grinling Gibbons) US.! and a prosperous suburb of New 'iork city which is 28 mi. 
was redecorated. In  the church are buried Gen. James Wolfe and S.11;., has been called the gateway to New England. Founded on 
Thomas Tallis the musician (d. 1585). Gibbons' work may also Long Island sound in 1640 by the New Haven colony agents Robert 
be seen a t  >lorden college, originally an almshouse for "decayed Feaks and Capt. Daniel Patrick, who purchased land from four 
Turkey merchants," built by Sir Christopher Wren about 1695. sachems for 25 English coats, it soon carne under Dutch rule and 
Other noteworthy buildings are the town hall, built of brick in a finally, in 1650: under Connecticut's jurisdiction. During the 
modern style, opened in 1939; the Ranger's house, originally the American Revolution British troops under Gen. William Tryon 
home of Lord Chesterfield (c. 1750); the Paragon ( c .  1790); the overran Greenwich and looted freely. In organizing the town's 
Manor house ( c .  1700) ; the Presbytery ( c .  1630) ; and Charlton defense Gen. Israel Putnam narrowly escaped capture by gallop- 



GREENWOOD---GREETING CARD 
ing down a precipice. After the war the little port town resumed 
its steady growth, reaching 3,790 in 1820, 6,522 in 1860, over 
12,000 in 1900 and 40,835 in 1950; the population ~vas 53,793 in 
1960. (For comparative population figures see table in CONNECTI- 
CUT : Population.) 

Greenwich capitalized upon its convenient location for com- 
muters to New York city and is noted for its woods and hills rising 
gently from six miles of attractive coast line. Industries include 
the manufacture of marine engines, electrical generators, pumps, 
boats and sails, industrial felt, precision instruments, small cast- 
ings, machine tools and magazine printing. Under strict zoning 
since 1927, the town has fine residential areas and high-ranking 
public and private schools. There are two large public libraries 
and a museum. Many authors and artists reside in the town. 
Public recreational facilities include three municipal beaches. over 
400 ac. of parks, 300 mi. of bridle paths and a nature preserve. 
In 1933 the town adopted a representative town-meeting system 
of government. (A. E. V. D.) 

GREENWOOD, FREDERICK (1830-1909), an English 
journalist and man of letters, was born in London. In 1862,  hen 
Thackeray resigned the editorship of the Cornlzill, Greenwood 
became joint editor with G. H. Lewes. In 1864 he was appo~nted 
sole editor, a post which he held until 1868. Greenwood then 
conceived the idea of an evening newspaper, which, in addition 
to the news, should contain authoritative and impartial articles 
by outside contributors on literature, art and public affairs. Can- 
ning's Anti-Jacobin and the Saturday R ~ v i e w  of 1864 were the 
joint models he had before him. The idea was taken up by 
George Smith, and the Pall LUall Gazette mas launched in Feb. 
1865, with Greenwood as editor. Within a few years he had come 
to exercise a great influence on public affairs. His view ripened 
from what mas described as philosophic Liberalism into Conserva- 
tism. I t  was on the suggestion of Greenwood that Beaconsfield 
purchased in 1875 the Suez canal shares of the Khedive Ismail. 
I t  was characteristic of Greenwood that he declined to publish 
the news of the purchase of the shares in the Pall Mall before 
the official announcement was made. 

Early in 1880 the Pall Mall changed owners, and the new pro- 
prietor required it  to support Liberal policy. Greenwood at once 
resigned his editorship, but in May a new paper, the St .  James's 
Gazette, was started for him by Henry Hucks Gibbs (afterward 
Lord Aldenham), and in the new paper Greenwood was a pungent 
critic of the Gladstone administration (1880-85) and an independ- 
ent supporter of Lord Salisbury. His connection with the St .  
James's Gazette ceased in Aug. 1888, when the paper changed 
hands. The Anti-Jacobin, which he started in 1891, lasted for only 
a year. Toward the end of his life his political views reverted in 
some respects to the Liberalism of his early days. He died a t  
Sydenham on Dec. 14, 1909. 

GREENWOOD, JOHN (d. 1593), English Puritan and 
Separatist (the date and place of his birth are unknown), was 
educated at  Corpus Christi college, Cambridge. By 1586 he mas 
the recognized leader of the London Separatists, many of whom 
had been imprisoned at  various times since 1567. Greenwood 
was arrested early in Oct. 1586, and the following May mas 
committed to the Fleet prison. During his imprisonment he wrote 
some controversial tracts in conjunction with his fellow-prisoner 
Henry Barrowe. He was certainly at  large in Sept. 1592, when 
he was elected "teacher" of the Separatist church. Meanwhile he 
had written (1590) "An Answer to George Gifford's pretended 
Defence of Read Prayers." On Dec. 5 he was again arrested; and 
the following March was tried, together with Rarrowe, and con- 
demned to death on a charge of "devising and circulating seditious 
books." After two respites, one at  the foot of the gallo~~,s, he 
was hanged on April 6, 1593. 

See B .  Brook, Lives o f  the Puritans (1813) ; H.  M. Dexter, The 
Congregationalism of  the Last Three Hundred years (1880) and The 
England and Holland of the Pilgrifns (1905) ; F. J. Powicke, Henry 
Barrow and the Exiled Church o f  Amsterdam (1900). 

GREENWOOD, in northwest Mississippi. U.S., 100 mi. I\T. of 
Jackson and 134 mi. S. of Memphis, Tenn., is the largest city be- 
tween those two points and is the seat of Leflore county. In  1834 

John Williams traveled up the Yazoo river and settled close to  
the junction of the Tallahatchie and Yalobusha rivers. That  place 
soon became an important shipping point for cotton on its may 
down the Yazoo and the Mississippi rivers to New Orleans. Wil- 
liams' Landing was incorporated as a city in 1844 under the name 
of the last great Choctaw chieftain, Greenwood Leflore, who was a 
wealthy cotton planter and slaveholder. Greenwood is a Missis- 
sippi delta community where Negroes and nhites live in approxi- 
mately equal numbers. (For comparative population figures see 
table in RIISSISSIPPI: Population.) Primarily a trading centre, 
Greenwood is the home of diverse industries and it  has grain ele- 
vators with a total storage capacity of almost 1,000,000 bu. 

( E .  H .  Hs.) 
GREETING CARD, an illustrated message that expresses, 

either seriously or humorously, affection, good will, gratitude, 
sympathy or other sentiments. Greeting cards are usually sent 
by mail in observance of a special day or event and can be divided 
into two general classifications, seasonal and everyday. Seasonal 
cards include those for Christmas, New Year's day, St.  Valentine's 
day, St.  Patrick's day, Easter, Rlother's day, Father's day, gradua- 
tion. Halloween and Thanksgiving day. Everyday cards include 
those commemorating birthdays, anniversaries. births or religious 
occasions, and cards of condolence. congratulations or friendship. 
as well as get-well cards, gift cards, bon voyage cards and thank- 
you cards. 

The exchange of greeting cards in the United States is on a 
scale far beyond that in any other country although all English- 
speaking countries practise the custom to some degree and its 
popularity is growing in European and South American countries. 
In  the latter 1950s nearly 300 greeting-card publishers in the 
U.S. annually produced about 5.000,000,000 cards having a whole- 
sale value of about $275,000,000-a sixfold increase in volume 
in two decades. Approximately half of the total were Christmas 
cards ; one-fourth mere cards for other seasonal occasions ; and one- 
fourth for everyday occasions. About $150 000,000 n7as expended 
annually for postage stamps on greeting cards. 

Greeting cards are usually of stiff paper or cardboard but some 
are made of cloth, leather, Celluloid, vellum, metal and even 
u-ood, clay, cork or other materials. Size is determined by com- 
mon usage, the availability of suitable envelopes, ease of mailing 
and the system of grading according to price and quality. Ex- 
treme exceptions are an inscribed grain of rice presented in 1929 
as a Christmas greeting to the prince of Wales and a Christmas 
card sent to Pres. Calvin Coolidge in 1924 that was 21 X 33 in. 
The imprinted messages on cards may vary in length from a brief 
word or two to 100 words or more in prose or verse. 

The exchange of illustrated greetings among friends dates from 
ancient times. In  Egypt the new year was celebrated by the ex- 
change of symbolic presents, such as scent bottles and scarabs in- 
scribed au ab nab ("all good luck"). The Romans exchanged 
strenae, originally branches of laurel or olive, frequently coated 
with gold leaf. Symbols of seasonal good mill, such as a Roman 
lamp impressed with the figure of Victory surrounded by  strenae, 
were inscribed Anno novo faustum felix tibi sit ("May the new 
year be happy and lucky for you"). The acknowledgment of the 
new year with exchanges of good will continued in Europe through 
the early days of Christianity. I n  the 15th century master wood 
engravers produced inscribed prints which had the same intent as 
the modern Christmas and New Year's cards. One of these, by 
Master E.  S., shows the Christ child with halo before a cross and 
holding a scroll on which appears Ein guot selig ior ("A good and 
happy year"). During the 18th and early 19th centuries copper- 
plate engravers were producing prints and calendars for the new 
year, and greetings by organizations, merchants and tradesmen 
were common. 

The valentine is also regarded as a forerunner of the greeting 
card. I ts  history is related to pre-Christian Rome when boys 
drew the names of girls from a love urn on the feast of the Luper- 
calia, Feb. 15. The custom was introduced to England by the 
Romans and continued through the Christian era. I n  order to 
adapt the practice to Christianity the church transferred it to the 
feast of St. Valentine, a bishop of Rome who was martyred on 



Feb. 14, 270. The paper valentine with inscribed sentiment dates 
from the 16th century and the first printed valentine may have 
been the frontispiece of A Valen t ine  W r i t e r ,  a book of verses that 
offered assistance to the inarticulate and was issued as early as 
1669. By 1800 hand-painted copperplates by such artists as 
Francesco Bartolozzi were in demand. These were followed by 
woodcuts and lithographs, all in quarto size, some further embel- 
lished with an embossed frame. With the introduction of penny 
postage and envelopes in England in 1840 the exchange of valen- 
tines increased and the use of lace paper, delicately ornamented, 
became popular. I n  the U.S. crude woodcut valentines were pro- 
duced by Robert H.  Elton and Thomas W. Strong of New York 
but gave way to the lace-paper delicacies imported from England. 
The less expensive creations of Esther Howland of Worcester, 
Mass., first appeared in 1850. 

Recognized as the first Christmas card is one designed in Eng- 
land by J. C. Horsley in 1843 for  his friend Sir Henry Cole. An 
edition of 1,000 copies was placed on sale a t  Felix Summerly's 
Home Treasury office in London. I t  was printed by lithography 
on stiff cardboard, 5$ X 33 in., in dark sepia and hand coloured. 
The design shows a family party in progress, beneath which is 
the greeting, "A Merry Christmas and a Happy New Year to You." 
Inside panels, formed by a rustic trellis, are representations of 
Christmas charity. A similar card was designed by W. M. Egley 
and produced as an etching in 1848. While this card is more 
elaborate its design suggests a relationship to the Cole-Horsley 
card. The same may be said of a U.S. Christmas card of the same 
period designed by R. H. Pease of Albany, N.Y., which bore the 
inscription, "Pease's Great Varety Store in the Temple of Fancy." 
Sentinent cards (approximately 3 X 13 in.) were also exchanged 
and collected in the U.S. from 1830 to the Civil War period and 
many have survived, among them an "expanding heart" Christmas 
present or greeting card in purse form dating from about 1850, 
which may be one of the first U.S. Christmas cards. 

Greeting-card production in commercial quantities started in 
1860, the first offerings being valentines with applied Christmas 
ornaments and verses. These were followed by embossed or litho- 
graphed letter sheets and envelopes in multiple colours with match- 
ing cards. The latter were actually visiting cards with holiday 
sentiments, similar to the sentiment cards so popular earlier in the 
U.S. Visiting cards, which date in Europe from the 16th century, 
had long been used also to carry messages of affection, respect or 
condolence. A card with its corner bent gave the comforting as- 
surance of personal interest. Early commercial greeting cards 
bore illuminations copied from manuscripts in the British mu- 
seum. There were also small cards with embossed frames, similar 
to the visiting cards but bearing illustrations of robins and chil- 
dren. These were issued in sets of six and were collected and 
mounted in albums or scrapbooks. The cards also appeared in 
booklet form, attached to make a strip. 

The colourful printed card ran a parallel course with the lace- 
paper valentine. One of the English publishers, Marcus Ward & 
Co., employed Kate Greenaway as a designer. Her productions, 
in sets of from two to six, were used for more than one occasion, 
the same designs being frequently used for Christmas, New Year's 
day, St. Valentine's day, birthday and everyday. Some of the 
designs appeared as book illustrations and others were used in 
annual four-subject calendars. 

Louis Prang of Boston is called the "father of the American 
Christmas card." H e  started with sets of album cards (flora, 
birds, animals, etc.) and continued with Civil War scenes by \\'ins- 
low Homer. H e  also printed advertising and visiting cards with 
floral designs and in 1875 added seasonal greetings. These were an 
immediate success. Prang cards were among the best in the market 
and were much admired abroad. He instituted design competitions 
in 1880, a practice continued later in England by Raphael Tuck and 
in the U.S. with Hallmark Cards Art atvards. Prang's business 
flourished until 1895 when a decline of greeting-card production 
in England and the U.S. resulted from overwhelming competition 
from European printers whose product was so inexpensive that it 
could not be ignored. Cards were delivered in blank form and 
sentiments were applied by local printers, the same design being 

used for several purposes. From 1900 to World War I the greet- 
ing-card business was practically a German monopoly. 

The U.S.-made greeting card reasserted itself about 1910 and 
was given enormous impetus by World War I with its resultant in- 
crease in transiency, a situation that was repeated during World 
War 11. In  the intervening years the custom of exchanging cards 
on both seasonal and everyday occasions became firmly established 
in the United States. U.S. greeting-card manufacturers also as- 
sumed world leadership during this period and brought many in- 
novations to the design and manufacture of cards in the realm of 
novelties, animation, three-dimensional effects and visual and 
sound effects. 

In  the period after World War 11, a new type of humorous greet- 
ing, usually called "studio" or "contemporary" cards, was popu- 
larized. The cards are distinguished mainly by the line drawings 
in modern art style with which they are illustrated and a brittle, 
ludicrous type of humour. Although humour from the beginning 
has gone hand in hand with sentiment as a greeting-card theme, 
studio cards constitute the most important single development in 
the field in recent times. They are thought to have originated in 
Greenwich Village art studios but their distribution spread through 
retail outlets in all parts of the U.S. and even abroad. While it 
is estimated that 80% of all greeting cards were formerly sent 
by women, the advent of the studio card has drawn an increasing 
number of men to the practice of exchanging cards. 

Traditional greeting cards retained their lead in popularity, 
however, and serious sentiments continued to outsell the humor- 
ous. A shopper engaged in the selection of a greeting card at  the 
stationery counter of a retail store may have as many as 1,000 dif- 
ferent cards from which to choose. Foreign-language cards are 
produced for both domestic use and for export in a dozen lan- 
guages. Fine art from both old masters and contemporary artists 
is reproduced on Christmas cards in increasing volume, and both 
original art and written sentiments are frequently commissioned 
by U.S. manufacturers from well-known artists and writers. 

See  also VISITING CARD. 
BIBLIOGRAPHY.-G~~~~O~ White, Christmas Cards and Their Chief 

Designers (1894) ; E. D. Chase, The Romance of Greeting Cards 
(1956) ; Ruth Webb Lee, A History of  Valentines (1952) ; G. Buday, 
The History o f  the Christmas Card (1954) ; C. S. Brigham, Fifty 
Years o f  Collecting Americana (1958) ; W .  E. Henry and H. L. Warner, 
"Art and Cultural Symbolism: a Psychological Study of Greeting 
Cards.", (C. G. A. M.) 

GREGOIRE, HENRI (1 750-1 83 I ) ,  French revolutionist 
and constitutional bishop of Blois, son of a peasant, was born at  
VCho near Lunkville, on Dec. 4, 1750. Educated at the Jesuit col- 
lege at Nancy, he became cur6 of Embermenil and a teacher a t  the 
Jesuit school at  Pont-&-Mousson. In  1783 he was crowned by the 
academy of Nancy for his Bloge de la poe'sie, and in 1788 by that 
of Metz for an Essai sur la rkge'ne'ration physique e t  morale des 
Ju i f s .  He was elected in 1789 by the clergy of the bailliage of 
Nancy to the states-general, where he became conspicuous in the 
group of deputies of Jansenist or Gallican sympathies who sup- 
ported the Revolution. He presided at  the permanent sitting of 
62 hours while the Bastille was being attacked by the people, and 
made a vehement speech against the enemies of the nation. H e  
subsequently took a leading share in the abolition of the privileges 
of the nobles and the church. Under the new civil constitution of 
the clergy, to which he was the first priest to take the oath (Dec. 27, 
1790), he was elected bishop by two de'partenzents. He selected 
that of Loire-et-Cher, taking the old title of bishop of Blois, and 
for ten years (1791-1801) ruled his diocese with exemplary zeal. 
In the first session of the National Convention (Sept. 2 1, 1792) he 
proposed the abolition of the kingship, asserting that "kings are in 
the moral order what monsters are in the natural." On Nov. 15 
he demanded the king's trial, and was elected president of the 
Convention. During the trial of Louis XVI, being absent on a 
mission for the union of Savoy to France, he wrote a letter urging 
the condemnation of the king, but omitting the words d m o r t ;  and 
later proposed in the Convention that the penalty of death should 
be suspended. 

When on Nov. 7, 1793, Gobel, bishop of Paris, resigned his epis- 
copal office at  the bar of the Convention, GrCgoire refused to 



GREGORAS-GREGORY, SAIhTT 
abjure either his religion or his office. His courage won the day 
and the hubbub subsided in cries of "Let GrCgoire have his way I" 
Throughout the Reign of Terror. in spite of attacks in the Conven- 
tion and in the press. he appeared in the streets in his episcopal 
dress and daily read mass in his house. Xfter Robespierre's fall 
he spoke in support of the reopening of the churches on Dec. 21,  

1794, He  initiated measures for restraining vandalistic fury 
against monuments of art ,  and devoted his attention to the reor- 
ganization of the public libraries and technical education. On the 
establishment of the new constitution. GrCgoire was elected to 
the council of joo, and after the 18th Brumaire he became a mem- 
ber of the corps lkgislatif. then of the senate (1801). He took the 
lead in the national church councils of 1797 and 1801, but was 
opposed to Sapoleon's policy of reconciliation with the Holy See, 
and after the signature of the concordat he resigned his bishopric 
(Oct. 8, 1801). He voted with the minority in the senate against 
the proclamation of the empire, but he was subsequently created 
a count of the empire and officer of the Legion of Honour. Dur- 
ing the later years of Kapoleon's reign he traveled in England and 
Germany. but returned in 1814 and was concerned in the over- 
throw of the empire. 

Gregoire, as a revolutionist and a schismatic bishop. was an 
object of double loathing to the clerical and ultraroyalist faction. 
He was expelled from the institute and forced into retirement. but 
his influence was still felt and feared. His xork. De la constitution 
jmlz~aise de Pan 1814 (1814). in which he commented on the 
charter from a Liberal point of view, reached its fourth edition 
in 1819. In  that year he was elected to the lower chamber by the 
de'partement of Iskre. By the powers of the quadruple alliance 
this event was regarded as of the most sinister omen, and the 
question was even raised of a fresh armed intervention in France 
under the terms of the secret treaty of Aix-la-Chapelle. Louis 
XVII I  decided on a modification of the franchise: the Dessolle 
ministry resigned; and the first act of Decazes. the new premier, 
was to carry a vote in the chamber annulling the election of GrC- 
goire. From this time onward the ex-bishop lived in retirement, 
occup>-ing himself in literary pursuits. He died on May 2 0 .  1831. 

Besides several political pamphlets. GrCgoire XTas the author of 
Histoire des sectes veligiezrses, depzris le com?nenceinent d z ~  sibcle 
devnier jrisqu'ci l'e'poqzce actz~elle (2 vol.. 1810); Essai Izistoriqzte 
S I L Y  lcs liberte's de l'kglise gallicatze (1818) : Dc l'infEuence du Chris- 
tianisme suv la condition des f emmcs  (1821) ; Histoire des conjes- 
sezrrs des empcrez~rs, des rois, et d'a~ctves princes (1324) ; Histoire 
d 2 ~  maviage des pvdtves e n  France (1326). Gve'goireana, 014 re'sz/i?ze' 
gkne'ral dc la condziite, dcs actions, et des e'cvits de J I .  le copnte 
Henri Gre'goire, preceded by a biographical notice by Cousin 
d'.\valon, was published in 1821; and the Jfentoires . . . de Gvk- 
goive, with a biographical notice by H .  Carnot, appeared in 1837 
(2 vol.). 

GREGORAS. NICEPHORUS ( c .  1zqo-1,3601. Byzantine 
scholar and s t a t e h a n .  was born at Heraclea in Pintus. He early 
settled in Constantinople in the household of his patron and teacher 
Theodore Xletochites. He won the favour of rlndronicus 11. but 
was in disfavour for a short time when Andronicus n-as deposed 
by his grandson Andronicus 111. On the elder r\ndronicus' death 
(1332) Nicephorus was again used in diplomatic missions and was 
appointed to treat with papal legates for the reunion of the Greek 
and Latin churches (1333 j His reputation as a scholar stood 
high, and he publicly disputed with the Calahrian monk Barlaam. 
His opposition to the teaching of the hesychasts (see HESYCHASM). 
which was supported by Gregorius Palanias and by the emperor 
John VI Cantacuzenus. and recognized at the synod of 1351: 
broupht him imprisonment in the monastery of the Chora in Con- 
stantinople. He  was freed in 1355 by J,ohn V Palaeologus after 
John 1-1's abdication. 

Kicephorus' many ~ ~ r i t i n g s  cover a vide range. The Histovia 
Romaike  ("Roman History"). which covers 1204 to 13j9. supple- 
ments and continues the vork oi  George Pachymeres: it defends 
his point of view in the ecclesiastical controversy and is directed 
against John 1.1 Cantacuzenus. His r~orks include extensive cor- 
respondence; lives of his uncle John. metropolitan of Heraclea, 
and of various saints; funeral orations ; and philosophical, scientific 

and literary treatises and commentaries. including suggestions for 
reforms in the calendar very similar to those introduced by Greg- 
ory XI11 ( I  j82).  

BIBLIOGRAPHY.---The History, ed. by L. Schopen, vol. 1-2 (1829- 
18.30) and I. Bekker, vol. 3 (1855) in the Bonn corpus; and in J.-P. 
Migne, Patrologia Graeca, vol. 148-149 (186j)!  together with some 
minor works. Book 3 j (36) of the History, ed. by V. Parisot, Notices 
et extraits, I 7, part 2 (1851). A selection of the letters edited by R.  Guil- 
land with French translation in the "Bud6 Series" (192 7 ) .  See also 
G. Moravcsik. Byzantinoturcica, vol. I ,  2nd ed., pp. 450-4j3 (1958) ; 
G. Ostrogorski, History of the Byzantine State, p. 4 1 j  f. (1956) ; R. 
Guilland, Essai sur Mice'phore Gre'goras (1926). ( J .  M. HY.) 

GREGORIAN CALENDAR or NEW STYLE CALENDAR, the 
calendar substituted in March 1582 by Pope Gregory XI11 for the 
ancient church calendar. which was founded on two erroneous 
suppositions. namely, that the year contains 3653 days and that  
23 j lunations are exactly equal to 19 solar years. The  Gregorian 
calendar Tvas introduced into Spain. Portugal and part of I ta ly  the 
same day as a t  Rome: France and Germany followed and it was 
subsequently adopted in almost all Christian countries. For the 
computation of the Greporian calendar see C A L E N D ~ R .  

GREGORIAN MUSIC. The most famous division of the 
ecclesiastical monodic music of the early and medieval church, 
which is comprehensively known as plain song or  plain chant. 
This is so called because of the part which Pope Gregory I (d. 604) 
took in reforming and standardizing it. 

See GREGORY (SAINT GREGORY, surnamed the Great) ;  MUSIC 
(sec 3) : PLAINSOXG. 

GREGOROVIUS, FERDINAND (182 1-1891). German 
historical writer best remembered for his history of Rome. was 
born at  Niedenburg. Jan. 19. 1821. His work is the fruit of the 
fascination ahich Italy (his home during 18jz-74) exerted upon 
him. His Geschiclzte der S tadt  Ront  im .lilittelalter (8  vol.. 18 j9- 
72; Eng. trans., 1894-1900). is inaccurate in places and has been 
superseded. but retains value for its colour and vitality. H e  wrote 
a companion Geschichte der S tadt  A then  i m  Jfi t telalter ( 2  vol., 
1889) and planned a book on Jerusalem. Other works include 
Ti-anderjahre i n  Italien ( j  vol.. 18 j6-7 7 )  and Lucrezia Borgia 
(1874). He  died in Munich. May I ,  1891. 

See J .  Honig, Ferdinand Gregovoviz~s, 2nd ed. (1944). 

GREGORY, SAINT, THE ILLUMINATOR (c .  260-330), the 
".\pestle of Armenia," the greatest though not the first missionary 
to his nation. and organizer of its distinctive national Christian 
tradition. Under his influence King Tiridates, formerly a perse- 
cutor. accepted Christianity and proclaimed Armenia a Christian 
nation about 303. Later legends confuse rather than clarify Greg- 
ory's reputation; they make him a Parthian noble, long imprisoned 
for the failh in a well by Tiridates, and connect him with an exiled 
Roman virgin, later martyr, Ripsime, and the (later) ecclesiastical 
centre of Armenia at  Etchmiadzin. Gregory's church was in com- 
munion with the Greek Church through a special connection with 
the see of Caesarea, where he was consecrated to the episcopate, 
and it used Greek or Syriac, not yet Armenian, as its ecclesiastical 
language. But it possessed strong distinctive features, including 
a custom of hereditary succession in the episcopate which lasted 
for some time. Gregory's successor as catholicos (primate) was 
his son Aristakes. who took part in the Council of Nicaea in 32 j, 
and brought the Sicene creed to Armenia. Gregory is said to have 
died as a hermit some years later. His feast day is Sept. 30. See 
also ;\R>IENIAK CHURCH. 

BIBLIOGR.APHY.-.A good account and discussion of sources may be 
ioulld in Bardenhewer. Geschiclzte der nltkivchlickelz Litevatur, vol. v,  
pp. 182-185 ( 1 9 3 2 )  See also Butler-Thurston. Lives of the Saints; 
H .  Gelzer, Die Anfa~zge dev artnenische~z Kirche (1895) ; hf. Ormanian, 
The Chuvch oj drmenia, ch. 3-4, 2nd rev. ed. (19 j  5 ) .  (E. R. HY.) 

GREGORY, SAINT, OF N a z ~ . m z r s  ( c .  329-c. 389), sur- 
named Theologus, one of the four great fathers of the Eastern 
Church. was born at  or near Nazianzus! Cappadocia, xvhere his 
father. also named Gregory. had lately become bishop. Xfter 
studying at  the two Caesareas. Alexandria and Athens. he was in- 
duced by Basil ( 9 . v . )  to share his religious seclusion in Pontus, and 
there prepared the P l ~ i l o k ~ l i a ,  a sort of chrestomathy compiled 
with Basil's help from the xritings of Origen. Gregory was or- 
dained about 361, and though made bishop of Sasima, a small vil- 
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lage near Tyana. about 372, he seems to have lived a t  Kazianzus, 
assisting his aged father, upon ~vhose death (374) he retired to 
Seleucia in Isauria for some years. Toward 378-379 the small 
remnant of the orthodox party in Constantinople requested him 
to undertake the resuscitation of their cause, so long borne down 
by the Arians. His success was immediate, the famous five dis- 
courses on the Trinity delivered there earning for him the distinc- 
tive appellation of theologzls. LVith the arrival of Theodosius in 
380 came the visible triumph of the orthodox cause. T h e  metro- 
politan see was then conferred upon Gregory, and after the  assem- 
bling of the second ecumenical council in 381 he received conse- 
cration from Meletius. I n  consequence, however, of a spirit of 
discord which appeared a t  his promotion, he soon resigned his 
dignity and withdrew into retirement. The  rest of his days were 
spent partly a t  Nazianzus in ecclesiastical affairs, and partly on 
his neighbouring patrimonial estate a t  -4rianzus. His festival is 
celebrated in the Greek Church on Jan. 2 5 :  and in the xestern on 
M a y  9. 

Gregory's extant works, which consist of poems, epistles and 
orations, Tvere published by Hervagius ( I  j jo) ; by Billius (1609, 
161 I )  ; by Caillau (1840) and by hligne in Patrol. Graec., vol. 3 j- 
38. The  Theological Ovatio?zs (ed. by A. J. Illason) appeared 
separately a t  Cambridge in 1899. Of the poems, which include 
epigrams, elegies and an  autobiographical sketch, the  editio prin- 
ceps is that of Aldus ( I  j04). Partial English translations were 
made by Drant  (1j68) .  by Boyd (1836) and by Sewman. A 
translation of selected orations and letters appeared in Tlze Library 
of S i c c n e  Fathers, vol. 7 .  

BIBLIOGRAPHY.-C. Ullmann, Gregorius von AVazia;zz, dar Theologe 
( 1 8 2 j ;  Eng. trans., 1Sj7)  ; A. Benoit, S t .  Grdgoire de LVazia~z,-e (1877) ; 
Montaut, Revue cri t iqw de qzl~lqz~es qzlestions historiqz~es se rupportatzt 
ir S t .  Grdgoire de Naziartse (1879) ; XI. Guignet, ,S. G~dgoire de :Vuzialzze 
(1911) and H. Pinault, Le Platoi~isnzc de S .  Grdgoire de 1Vaziarzc;e 
(192 j )  ; full bibliography in Herzog's Realencyk. 

GREGORY, SAINT, OF K ~ s s . 4  ( c .  ,131-c. 396))  one of the 
four great fathers of the Eastern Church, and younger brother of 
Basil the  Great.  was born probably a t  n'eocaesarea. I n  371 or 
373 he was ordained by Basil to the bishopric of Nyssa. a small 
town in Cappadocia, and there parted from his wife Theosebia. 
who became a deaconess. His strict orthodoxy concerning the 
Trinity and the Incarnation made him peculiarly obnoxious to the 
Arians. and in 375 the synod of Ancyra, convened by Denietrius, 
the :\rian governor of Pontus, condemned him for alleged irregu- 
larities in his election and in the administration of the finances of 
his diocese. I n  376 he mas exiled! and did not return until the pub- 
licatiorl of the edict of Gratian in 378. Shortly afterward he took 
part  in the synod which met a t  Antioch in Caria to  consider the 
Aleletian schism. At the council of Constantinople in 381. he was 
a conspicuous champion of orthodoxy, and in 382 he was com- 
missioned to set in order the churches of Arabia: in connection 
with which mission he also visited Jerusalem. I n  394 he mas 
present a t  the synod held in Constantinople under the presidency 
of Sectar ius  to settle ecclesiastical disorders in .4rabia. The exact 
date of Gregory's death is unkno~vn. His festival is observed by 
the Greek Church on Jan. ro,  and by the west on hlarch 9. 

Gregory of Nyssa ~ v a s  not so able an administrator as his 
brother Basil, nor so magnificent an orator as Gregory of Nazian- 
zus, but he excelled them both as a speculative and constructive 
theologian. His teaching. though strictly trinitarian. shows con- 
siderable freedom, and in many points, affinities with Origen. as 
in his Christology and his doctrine of final restoration. 

Gregory's numerous works may be classified under five heads: 
( I )  Treatises in doctrinal and polemical theology: the  most im- 
portant of which are that Against Ezlnonzizls, ~vhich defends the 
Xicene creed against Xrianism and vindicates the character of 
Basil: the Cateclzetical Oration in defense of Christianity against 
pagans and Jews; O n  Faith,  against the Arians; 01~ C O V Z ? ~ Z O ~ Z  
:Votio?ss, in explanation of the terms in current employment with 
regard to the Trinity; T e n  Syllogis~rzs, against the 3lanichaeans: 
T o  Tlzcoplzilz~s, against the Apollinarians; Against Fate  and D e  
ani?)za c t  resz~rrec t io~ic .  ( 2 )  Practical treatises! including the 
tracts 07% Irirgiwity and 01z Pilg~irnages and the Canonical Epistle 
upon the rules of penance. (3) Expository and homiletical works, 

including the Hexaenzeron, and the discourses On the  Creation of 
M a n ,  O n  tlze Tit les  of the Psalnzs, On the  S i x t h  Psalm, 011 Ecclesi- 
astes. ( 4 )  Biographical, consisting chiefly of funeral orations. 
(5) Letters. 

The  works were edited by Fronton le Duc (1615, 1618 and 1638), by 
Migne, Patrol. Graec., vol. 44-46 and by 1V. Jaeear (1921 et seq.). 
G .  H .  Forbes edited the Hexaemeron and the De opificio honzinis (18j5 
and 1861), and F. Oehler the Opera dognzatica (186j) .  There have 
been numerous editions of single treatises, e.g., the Oratio catechetica 
(J. G. Krabinger, 1838; J .  H. Sran-ley, 1go3), and Eng. trans. of the 
Letters and select works in The Library of Nicene Fathers, vol. ; 
(1893). Monographs cited in Hauck-Herzog's Reale7zcyk. vii. 

GREGORY, SAINT, OF TOURS (538-j94), historian of the 
Franks, was born in the chief city of the Arverni (the modern 
Clermont-Ferrand) on Nov. 30, 538. His real name was Georgius 
Florentius. but he was called Gregory after his maternal great- 
grandfather, the bishop of Langres. Gregory belonged to an 
illustrious senatorial family, many of whose members held high 
office in the church and bear honoured names in the history of 
Christianity. 

His father having died while Gregory was still young, the boy 
lvas taken to Clermont-Ferrand to be brought up by his uncle 
Gallus and by his successor, Avitus, and there he received his edu- 
cation. Among profane authors he read the firsl six books of the 
Aeneid and Sallust's history of the Catiline conspiracy, but his 
education mas mainly religious. The principles of religion he 
learned from the Bible, Sulpicius Severus and some lives of saints, 
but to patristic literature and the subtleties of theology he re- 
mained a stranger. I n  563. a t  the age of 2 j, he was ordained dea- 
con. Falling seriously ill. he went to Tours to seek a cure a t  the 
tomb of St. Martin. At Tours he lived with Euphronius, and so 
great vras the young man's popularity that,  on the death of Euphro- 
nius in 573, the people unanimously designated him bishop. 

At  that time Tours belonged to Austrasia, and Ring Sigebert 
hastened to confirm Gregory's election. After the assassination 
of Sigebert ( j ; ~ ) ,  the province mas ruled by Chilperic for nine 
years. during which period Gregory displayed the greatest energy 
in protecting his town and church from the Frankish king. H e  
had to contend with Count Leudast, the governor of Tours; 
despite all the king's threats, he refused to give up Chilperic's 
son Merovech, who had sought refuge from his father's wrath a t  
the sanctuary of St.  Mart in ;  and he defended Bishop Pretextatus 
against Chilperic, by whom he had been condemned for blessing 
the marriage of Wlerovech and hlerovech's step-aunt. Queen Brun- 
hilda. I n  j80 Gregory was himself accused before a council a t  
Berny of using abusive language against Queen Fredegund, but he 
cleared himself of the charge by an oath and was acquitted. On 
the death of Chilperic, Tours remained for two years (584-85) in 
the hands of Guntram, but when Guntram adopted his nephew 
Childebert, Sigebert's son, i t  again became Xustrasian. This 
change was welcome to Gregory, \vho often visited the court. I n  
586 he was a t  Coblenz, and on his return to k'vois (the modern 
Carignan) visited the stylite ~Vulfilaic; in 558 one hears of him a t  
Rletz and also a t  Chalon-sur-Saene, where he was sent to obtain 
from Icing Guntram the ratification of the pact of Andelot; in 593 
he Ivas a t  Orleans, where Childebert had just succeeded his uncle 
Guntram. In  the intervals of these journeys he governed Tours 
~vi th  great firmness, repressing disorders and reducing the monks 
and nuns to obedience. H e  died in j94. on Nov. 17, which is 
kept as his feast day. 

Gregory left many writings, of which he himself gives an 
enumeration a t  the end of his Ilistoria Francorzl~lz. He mentions 
here ten books of history, which are discussed below; seven books 
of miracles, which are divided into the D e  gloria ~rzartyrzim, the 
D e  li~irtzitibz~s sczncti Jzilia~li, four books of Jliracllla salzcti ,\fartini, 
and the D e  gloria con/essorz~rn, the last dealing mainly with con- 
fessors who had dn-elt in the cities of Tours and Clermont; a 
T7itue patrzivz which consists of biographies of bishops, abbots and 
hermits belonging to Gaul; a commentary on the Psalms which is 
lost, except for the preface and the titles of the chapters; and a 
treatise D e  czlrsibzls ecclesiasticis, discovered in 1853, which is a 
liturgical manual for determining the hour of divers nocturnal 
offices by the position of the stars. 
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Gregory also wrote the oldest extant Latin version of the story 

of the Seven Sleepers of Ephesus (q.v.), probably taken from a 
Syriac source. 

His most important work, however, is the Historia Francorum, 
which is divided into three parts. The first four books, which 
were composed at  one time, cover the period from the creation 
of the world to the death of Sigebert in 575. The first book, 
which is a mere compilation from the chronicles of St. Jerome 
and Orosius, is of no value. The second book, from 397 to 511, 
deals with the invasions of the Franks, and is based on the 
histories of Sulpicius Alexander and Renatus Profuturus Frigeri- 
dus, now lost; on the catalogues of the bishops of Clermont and 
Tours; on some lives of saints, e.g., Remigius and hfaxentius, 
now lost; on the annals of Arles and Angers, now lost; and on 
legends, either collected by Gregory himself from oral tradition, 
or cantilenes or epics written in the Latin and Germanic lan- 
guages. I n  the third and fourth books the earlier part is based 
on materials collected from men older than himself; of the later 
events he was himself an eyewitness. The fifth and sixth books, 
up to the death of Chilperic (584), deal with matters within his 
own experience. The first six books are often separate in the 
manuscripts; and it was these alone that were used by the chroni- 
cler Fredegarius in his abridgment of Gregory's history. To the 
first six books Gregory subsequently added chapters on the bishops 
Salonius and Sagittarius, and on his quarrels with Felix of Nantes. 
The authenticity of these chapters has been undeservedly attacked 
by Roman Catholic writers. Books vii to x, from 584 to 591, were 
written in the form of a diary; of each important event, as it 
occurred, he inserted an account in his book. The last six books 
are of great historical value. 

Gregory was at  great pains to be an impartial writer, but in 
this he was not alnays successful. His devotion to Austrasia 
made him very bitter against, and perhaps unjust to, the sov- 
ereigns of Neustria, Chilperic and Fredegund. As an orthodox 
Christian, he had no good word for the Arians. He excuses the 
crimes of kings who protected the church, such as Clovis, Clotaire 
I and Guntram, but had no mercy for those who violated ecclesi- 
astical privileges. This attitude, no doubt. explains his hatred for 
Chilperic. But if Gregory's historical judgments are suspect, he 
a t  least concealed nothing and invented nothing; and his judg- 
ments can be corrected by his own narrative. (C. PF.) 

BIBLIOGRAPHY.--T. Ruinart brought out a complete edition of Greg- 
ory's works in 1699; reprinted in J .  P. Migne, Patrologia Latina, vol. 
71. The first critical edition is that of W. Arndt and B. Krusch in vol. i 
(188j) of &lonumenta Germaniae historica, scriptores rerum Mere- 
viagicarunz; 2nd ed. by B. Krusch and W. Levison of the Historia 
Francorum, in op. cit. (19jr).  English translation of the Historia, 
with notes and introduction, by 0. M. Dalton (z vol., 1 9 2 7 ) .  Gregory's 
hagiographic works were published by H. Bordier in the Socidte' de 
l'histoire de France, 4 vol., with French translation (18j7-64). See 
also J.  LV. Liibell, Gregor von Tours und seine Zeit, 2nd ed. (1868) ; 
Max Bonnet, Le Latin de Gre'goire de Tours (1890) ; B. Krusch, "Die 
handschriftliche Grundlagen der Historia Francorum Gregors von 
Tours," in Historische Vierteljahrschrift, xxvii (1932) and "Eine neue 
Handschrift der Miracula Gregors von Tours" in Neues Archiv, i 
(1933) ; Allan Temko, "Le Roi, 1'EvEque et le Juif," in Evidences, 
a.6, no. 45 (19jj) ; P. F. Fournier, "La persistance du gaulois au 
VIe silrcle d'apres Gregoire de Tours," in Recueil de travaux ofert ci 
M .  Clovis Brunel, vol. i, pp. 418-j3 (1955). (F. J .  L+'E.) 

GREGORY, the name of 16 popes and one antipope. 
GREGORY 1 THE GREAT, SAINT ( 6 .  540-604), pope from 590 to  

604, one of the four greater Doctors of the Western Church, was 
born in Rome of a patrician family that had already given one pope 
to the church. In  j73 he appears to have been holding the 
imperial office of prefect of Rome. Feeling drawn to the religious 
life, he resigned his post and allocated his estates to the endow- 
ment of six new monasteries in Sicily and of one, the famous 
abbey of St. Andrew (which he established in his family residence 
on the Clivus Scauri, now the Coelian hill), in Rome. Here 
he himself withdrew to live as a monk according to the Benedic- 
tine rule. He was dragged unwillingly from this retirement by 
Pelagius 11. who made him a deacon and. in 579: dispatched him 
as apocrisiarius (resident ambassador) to the imperial court in 
Constantinople. After some years there, he returned to his mon- 

astery on the Coelian to live as a member of the community, ap- 
parently declining to accept the abbacy. I n  590 Pelagius I1 died 
of the plague, and the clergy and people unanimously chose 
Gregory as his successor. H e  tried to escape the office by petition- 
ing the emperor not to ratify the election; but his letter was 
intercepted by the prefect of the city, and he was consecrated on 
Sept. 3. 590. He never ceased to regret the lost tranquillity of 
the monastic life. 

Gregory ascended the papal throne at  a critical time. Gregory 
of Tours, a contemporary observer, described the panic atmos- 
phere prevailing in Rome at the time of the election. The disaster 
of floods, followed by plague, was darkened by the Lombard peril 
at the gates. The exarch of Ravenna had insufficient forces a t  
his disposal to give protection. I n  this crisis, Gregory took com- 
mand and stepped into the place which the imperial power had 
abdicated. He  assumed control of the militia, repaired the walls 
and aqueducts and fed the starving populace from the granaries 
of the church. The Lombard king Agilulf. advancing to lay siege 
to Rome, was bought off (593). and in 598 Gregory concluded an  
independent peace with him. Having delivered the Italian 
churches from the ravages of the Lombards, Gregory placed the 
temporal prosperity of the Roman Church on a firm basis by a 
re-organization of the vast estates in Italy, Sicily and Gaul which 
constituted the patrimony of St. Peter. Through his efforts, the 
papacy emerged as a great political and social power. 

In  the administration of the Roman Church and of the suburbi- 
can province, extending from Tuscany to Sicily, of which the pope 
was metropolitan, Gregory showed himself from the outset a 
strict disciplinarian. Clerical celibacy was enforced, offending 
prelates were deposed. and the canonical election of bishops %as 
safeguarded by the scrutiny of papal visitors. Each year the 
bishops of the suburbican province were obliged to attend a pro- 
vincial synod at Rome. Only the Sicilian hierarchy were excused 
on account of distance and allowed to meet under their own ar- 
rangements. 

I n  the IVestern Church as a whole, Gregory's activity tended 
to extend the prestige and authority of the Roman see: Rome, 
threshold of the Apostles, was by divine right "head of all the 
churches"; and the decrees of councils would have no binding 
force "without the authority and consent of the Apostolic See." 
In Africa. he intervened mith the imperial exarch to prevent the 
spread of Donatism and to maintain the Numidian bishops' right 
of appeal to Rome. He worked, though with limited success, to 
arrest simony and the laicization of the church in Gaul. H e  con- 
gratulated the Visigothic king of Spain on his conversion from 
Arianism and dispatched the pallium to Bishop Leander of Seville. 
Of his missionary enterprises, the most important was the dispatch 
of Augustine, prior of his own monastery of St. Andrew, to the 
heathen English in 596. After receiving a report that the mission 
had opened with spectacular success and that more than ~o~ooo 
of the English had been baptized on Christmas day, 597, Gregory 
sent reinforcements led by Xlellitus and Paulinus. I n  601 he con- 
ferred the pallium on Augustine, associating with it for the first 
time the right to create new episcopal sees. 

An important feature of Gregory's work was his endeavour t o  
spread the Benedictine rule, which he regarded as the most nearly 
perfect pattern for the monastic life. His biography of St. Bene- 
dict (the second book of the Dialogues) enjoyed great popularity 
and did much to encourage devotion to the rule. Considering, 
honever, that monastic life a a s  not compatible with pastoral 
duties, he decreed that any monk who received an  ec~lesiastical 
cure should lose his place in the monastery. 

Gregory's reputation as one of the four classical Doctors of 
the \Vestern Church rests mainly on his homilies on Ezekiel and 
on the Gospels. his Moralia in Job and his Liber Regulae Pastora- 
lis. The homilies were preached to the clergy and people of Rome. 
The commentary (.Woralia) on Job, begun as a series of confer- 
ences for the monks who had accompanied him to Constantinople, 
was finished when he was pope. I n  theology a pupil of St. hugus- 
tine of Hippo. Gregory was a master of "spiritual" exegesis, and 
the Moralia exercised a lasting and pervasive influence on me- 
diaeval Bible studies, both as a fundamental textbook of moral 
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theology and as a methodology: taught by it ,  exegesis concerned 
itself above all else with the "typical" (allegorical) and moral 
senses of Scripture and gave scant attention to the literal meaning. 
The Liber Regulae Pastoralis, which expounds the qualities needful 
for the pastoral office, likeuise enjoyed a wide diffusion, being 
translated into Greek and later, by King Alfred, into West Saxon. 

Gregory's name is associated also with the reshaping of the 
liturgy and chant of the church. His authorship of the Gregorian 
sacramentary and antiphonal has been disputed; but there seems to 
be no reason to doubt the statement of his 9th-century biographer, 
John the Deacon, that Gregory revised the Gelasian sacramentary. 
I t  was a copy of Gregory's revised sacramentary which Pope 
Adrian I dispatched to Charlemagne. Subsequent amendments, 
however, make it difficult to establish the authentic Gregorian 
text. Similarly the assertion of Ecgbert of York (732-766) that 
Gregory compiled an antiphonal for the cantors a t  Rome seems 
worthy of credit. Gregory died on March 12,  604, and was buried 
in the portico of St. Peter's. In the present basilica, his remains 
rest in the c h a ~ e l  of Clement VIII.  

BIBLIOGRAPHY -St Gregory's works are printed from the Benedictine 
edition in J .  P Migne, Patrologia Latina, Ixxv-lxxix. English trans- 
lations include: J. Bliss, Morals on the Book o f  Job (Oxford, 1844-50) ; 
J. McCann, St.  Benedict by St .  Gregory the Great (Oxford, 1941) ; H. 
Davls, St Gregory the Great: the Pastoral Care (London, Westminster, 
Md., 1950) Gregory's liturgical work is discussed by E. Bishop, 
Litz~rgzca IIistorica (Oxford, 1918) . 

The most valuable studies are F. H. Dudden, Gregory the Great, his 
Place in History and in Thought (London, 1905) ; H. H. Howorth, 
St.  Gregory the Great (London, 1912) ; and P. H. Batiffol, Saint 
Grtgoire le Grand (Paris, 1928) See further L. Brbhier and R. 
Aigran, Grtgoire le Grand, les itats barbares et la conqudte arabe (Paris, 
1947), being vol. v of A. Fliche and V. Martin, Histoire de l'Eglise, 
with bibliography; also E. Caspar, Geschichte des Papstturns, voI. ii 
(Tubingen, 1933). 

GREGORY 11, SAINT, pope from 715 to 731, succeeded Constan- 
tine I, whom he had accompanied to Constantinople in 710. To 
spread Christianity in'Germany, Gregory gave special encourage- 
ment to the mission of St. Boniface, whom he consecrated bishop 
in 722. H e  was a staunch adherent of the eastern Roman empire, 
which still exercised sovereignty over Rome, Ravenna and some 
other parts of Italy, and he impeded as far as possible the progress 
of the Lombards. He came into conflict, however, with the em- 
peror Leo I11 the Isaurian, c. 726, on account of the excessive 
taxation of the Italians and, later, on account of his iconoclastic 
edicts. Leo endeavoured to rid himself of the pope by violence, 
but Gregory, supported by the people of Rome and by the Lom- 
bards, eluded the emperor and died peacefully on Feb. 11, 731. 

GREGORY 111, SAINT, pope from 731 to 741, condemned the 
iconoclasts a t  a council convened at  Rome in 731 and, as Greg- 
ory I1 had done, stimulated the missionary labours of St. Boniface, 
on whom he conferred the pallium. He was the first pope to ap- 
peal to the Franks for aid against the Lombard king Liutprand. 

GREGORY IV, pope from 827 to 844, is chiefly remembered for 
his attempted mediation in the quarrels between Lothair and 
Louis the Pious. H e  supported Lothair against Louis, and his 
presence in Lothair's camp was responsible for the general deser- 
tion of the emperor on the Liigenfeld (Field of Lies, 8 3 3 )  The 
institution of the feast of A11 Saints is usually attributed to this 
pope. H e  died on Jan. 25, 844. 

GREGORY V (Bruno of Carinthia), pope from 996 to 999, a 
great grandson of the emperor Otto the Great. Until the council 
of Pavia (997) his rival was the antipope John XVI, whom the 
people of Rome, in revolt against the choice of the youthful em- 
peror Otto 111, had chosen after having expelled Gregory. His 
most memorable acts were those arising out of the contumacy 
of the French king, Robert, who submitted after a sentence of 
excommunication. Gregory died suddenly, not without suspicion 
of foul play, in Feb. 999. 

GREGORY VI (Johannes Gratianus), pope from r.045 to 1046. 
As archpriest of St. John before the Latin Gate, he had earned a 
reputation for learning and probity, and in 1045 he bought the 
pontificate from his unworthy godson Benedict IX, seemingly in 
order to save the papacy from worse scandals. At a council held 
by the emperor Henry 111 at  Sutri in 1046, he was accused of 
simony, deposed and banished to Germany. H e  died in 1048. 

GREGORY VII (HILDEBRAND), SAINT, pope from 1073 to 1085, 
was born at Soana in Tuscany. c. 1015-20. In  early youth he 
went to Rome and was educated at the abbey of St. Mary on the 
Aventine and at  the Lateran palace. The statement that he came 
of humble parents derives from hostile sources. His education 
at the Lateran, the favour and confidence shown him by succes- 
sive popes, the fact that he had an uncle who was abbot of the 
aristocratic monastery of St. Mary on the Aventine and his own 
early advancement to the government of the famous house of St. 
Paul's Outside the Walls all point to an illustrious and powerful 
family connection. I t  has been argued with much probability 
that he belonged to the great Tusco-Roman family of Ildebrandi- 
Stefaneschi (Aldobrandeschi). I t  is likely that, while at  St. 
Mary's. he took monastic vows, for his enemies later charged him 
with being a renegade monk. As papal chaplain, he followed the 
deposed pope, Gregory VI, to Germany (May 1047) and was 
treated at the German court with special regard. He returned 
to Rome in the train of Bishop Bruno of Toul, who became the 
great reforming wowe Leo I X  (1048-;A). Leo a~noin ted  Hilde- 
Grand subdeaco; o'f the  oma an ~ h u i c h  (a  distiiftion made by 
some historians between Gregory's appointment to the subdea- 
conate and to the cardinalate is based on a misunderstanding: the 
terms "cardinal subdeacon" and "subdeacon of the Roman 
Church" are used interchangeably at  this period for the same 
office) and guardian of the abbey of St. Paul's Outside the Walls, 
where he first displayed his reformatory zeal. Toward the end 
of the pontificate he was dispatched to France as legate in con- 
nection with the Berengarian controversy. Sent to Germany in 
1057 to obtain ratification of the election of Stephen IX,  he re- 
turned in time to play a leading part in the election of Nicholas I1 
(1058). He was appointed archdeacon of the Roman Church 
(i.e., head of the Roman clergy) by Nicholas in 1059; and during 
this pontificate and that of Alexander I1 (1061-73) he was the 
dominating personality in the curia. 

On April 2 2 ,  1073, the day after Alexander's death, Hildebrand 
was elected pope and took the name of Gregory VII. The validity 
of Gregory's election has been impugned by some historians on 
the ground that the procedure did not conform to the electoral 
decree of 1059. The vote of the cardinals was preceded and pos- 
sibly influenced by the acclamation of the people. Moreover, it 
is not clear that the cardinal bishops took the primary part as- 
signed to them by the electoral law, although the official record is 
ambiguous on this point. Nevertheless, the election was not 
challenged at the time, and Hildebrand was carried to the papacy 
by unanimous agreement. 

During his years in the curia, Gregory had absorbed the ideas 
concerning ecclesiastical reform advanced by such men as St. 
Peter Damiani and Humbert, cardinal bishop of Silva Candida; 
and he had seen the prestige and authority of the papacy raised 
to a new level by Leo I X  and by Nicholas 11. H e  thus brought 
to the papacy a deep sense of mission : he would exalt the primacy 
which belonged to the Roman see by divine right, and by this 
means he would reform the church in all its members. His doc- 
trine of the primacy is summarized in the 27 propositions called 
Dictatus Pupae (1075). These propounded the divine origin of 
the Holy See and defined the powers entrusted to it  by God. the 
Roman pontiff alone is rightly called universal (ii) ; he alone can 
depose or absolve bishops (iii); it is granted to him to depose 
emperors (xii) ; no synod can be called general without his assent 
(xvi); the judgments of all are subject to his correction (xviii), 
but he is judged by none (xix); the Roman Church has never 
erred, and, as Scripture testifies, it shall not err for ever (xxii). 
Probably this much-debated document, inserted in the papal regis- 
ter at the time of the synod of 1075, was intended by Gregory 
to provide a schema for the canonists who were then undertaking 
the researches which, at the end of the pontificate, were to pro- 
duce such great compilations as that of Anselm of Lucca. 

Although in Gregory's view the imperium was subordinate to 
the sacerdotium, he did not envisage any conflict with the empire. 
He had inherited from Alexander the dispute with Henry IV 
over the appointment to the see of Milan, but the rebellion of 
Saxony in Aug. 1073 made Henry eager to  come to terms with 
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the new pope, and Gregory gladly grasped the opportunity of 
pursuing his reforms with the co-operation of the emperor. The 
Gregorian reforms were inaugurated by the Roman synod of Lent 
of 1074: clerks who had obtained any benefice by a simoniacal 
transaction were to be deprived; married clerks and those guilty 
of fornication were to be disqualified from exercising their sacred 
functions; and legates were appointed to execute this legislation. 
But the attempt to enforce the decrees met with stiff resistance 
from the German Church, while in France they were blocked by 
King Philip I ,  for whom the traffic in bishoprics was too lucrative 
to be surrendered without a struggle. This failure converted 
Gregory to a more radical policy, and he determined to strike 
at  the root of the abuses, namely at  the lay control of spiritual 
offices by means of investiture (see INVESTITURE). In  the Roman 
synod of 1075, he suspended a number of recalcitrant German 
bishops and published an investiture decree forbidding ecclesias- 
tics to receive any spiritual office from the hand of a layman. 

The investiture decree made a struggle with the emperor in- 
evitable, for the great ecclesiastical principalities formed one of 
the keystones in the structure of imperial government, and Henry 
jealously guarded his right to nominate and invest bishops who 
were mighty vassals as well as pastors of the church. The strug- 
gle broke out over the archbishopric of Milan, to which Henry 
nominated Tedald, ignoring the existence of the pope's nominee 
Atto. This challenge Gregory could not ignore. He demanded 
the withdrawal of Henry's candidate. But Henry, who had 
crushed thp Saxon rebellion a t  Hohenburg (June 9, 1075), was 
now prepared for a trial of strength. A national assembly was 
hastily summoned to meet a t  Worms on Jan. 24, 1076, at which 
24 German bishops and the archbishops of Mainz and Trier sub- 
scribed an act declaring Gregory deposed, and Henry invited the 
Romans to choose another pope. Imperial envoys crossed into 
Lombardy and procured a similar act of deposition from the 
Lombard bishops in the synod of Piacenza. These decisions were 
conveyed to the pope in the Lenten synod of 1076 by Roland of 
Parma. The message provoked such an outburst of anger in the 
assembly that the envoy's life was only saved by Gregory's per- 
sonal intervention. On the following day Gregory read an act 
deposing Henry, releasing his subjects from their oaths of alle- 
giance and declaring him excommunicate. So for the first time the 
12th proposition of the Dicte tus  Pupae was realized. 

Events in Germany at  first worked for Gregory. The news of 
the papal sentence caused a growing number of the bishops to 
desert Henry, and the feudal opposition seized the chance to at- 
tack the royal despotism. In  a meeting at Tribur (Oct. 16, 1076) 
the princes discussed the election of another king, and it was 
agreed to invite the pope to preside a t  a national assembly a t  
Augsburg, where Henry should face his accusers. I t  was in order 
to forestall this danger that Henry secretly crossed the Alps and 
made his famous appearance before the castle of Canossa, where 
the pope was staying, on Jan. 25, 1077 After Henry had waited 
barefoot outside the gates for three days, Gregory readmitted the 
penitent to the fold. By this timely repentance Henry saved his 
throne and threw his enemies into confusion. But the German 
princes were bent on the destruction of the Salian dynasty and 
proceeded to the election of Rudolph of Swabia as antiking 
(March 1077). Thus a civil war was unleashed on Germany from 
which the monarchy never completely recovered. Both sides in- 
voked Gregory's judgment, but neither showed any eagerness to 
facilitate his entry into Germany. When at last both Henry and 
Rudolph had been induced to admit a legatine inquiry. the tide 
of war had turned in Henry's favour, and he prevented the requi- 
site assembly from meeting. In  these circumstances, in the synod 
of 1080, Gregory renewed the excommunication and deposition of 
Henry and acknowledged Rudolph to be king. Rudolph. however, 
was already beaten, and on Oct. I S ,  1080, he was mortally wounded 
in battle. Henry's answer to the papal sentence was the council 
of imperial bishops at Brixen (June 2 5 ,  1080) which declared 
Gregory deposed and elected in his place Archbishop Guibert of 
Ravenna, who assumed the name of Clement 111. 

In the spring of 1081 Henry entered Italy in triumph. Gregory, 
foreseeing the worst, had fallen back on an alliance with the 

Norman freebooters of southern Italy (treaties of Ceprano, 1080). 
Henry's army appeared before Rome on May 21, 1081, and a 
series of sieges culminated in the fall of the city on March 21, 

1084. Three days later the antipope Clement I11 was enthroned 
in the Lateran; and on Easter Sunday he crowned Henry as  em- 
peror. Gregory, still holding out in the castle of St. Angelo, was 
relieved by the unexpected arrival of his Norman allies under 
Robert Guiscard. This intervention enabled him to escape, and 
he retired to Salerno, where he died on May 25, 1085. 

The Gregorian program of reform demanded for its success an 
increasing degree of centralization in the government of the 
church: the bonds between Rome and the local churches must be 
drawn tighter. This was achieved by the holding of synods 
(which, except in years of crisis, met annually a t  Rome) and by  
the extensive use of legates. The Roman synods brought together 
not only the suburbican clergy but also the clergy of distant 
provinces, as in 1075, for example, when the German bishops were 
summoned to attend. The synods were a means by which re- 
formatory legislation was promulgated: thus the decrees relating 
to simony and clerical discipline. first published in the synod 
of 1074, were re-enacted in that of 1078; and the decree forbid- 
ding lay investiture, published in the synod of 1075, was re- 
enacted in the assemblies of 1078 and 1080-on. the last occa- 
sion with the extension of ecclesiastical sanctions to the lay donors 
of spiritual benefices as well as to the recipients. With the same 
purpose in view, Gregory greatly extended the use of legates: in  
addition to temporary ad hoc commissions, permanent legates or 
vicars apostolic were now appointed to a number of territories, a 
member of the local hierarchy often being selected. By these 
expedients Gregory endeavoured to ensure that his reformatory 
decrees were published and enforced. The increasing activity of 
papal legates tended inevitably to diminish the powers of primates 
and metropolitans, whose place a t  the head of provincial councils 
was often taken by a papal representative. A further link between 
the local churches and Rome was strengthened by Gregory's in- 
sistence that metropolitans should come in person to collect the 
p a l l i ~ m  from the tomb of St. Peter. 

Gregory's claim to feudal suzerainty over a number of terri- 
tories stands apart from the question of spiritual obedience. I t  
was not a novel claim, being based on a practice already well 
established, by which secular princes seeking the protection and 
favour of the Roman see offered their lands as fiefs to the papacy 
and became papal vassals. The princes of Norman Sicily. of 
Croatia-Dalmatia and of Kiev acknowledged Gregory's suzerainty 
in this way. By appealing to precedents Gregory also extended 
the temporal sovereignty of the papacy to Spain and to Hungary 
and attempted, though unsuccessfully, to extend it to England, 
which had been conquered under the pap31 banner. 

Diplomatic studies on Gregory's Register have opened the way 
in recent times for a re-appraisal of his character and aims. The 
figure which emerges from the documents is not that of a power 
politician but that of a humble and deeply spiritual man, oppressed 
by the greatness of his task but drawing strength from a lively 
faith in God. A more worldly man would not have absolved 
Henry at  Canossa and thrown away the hard-won advantages of 
two years. But Gregory was a pastor first and a statesman after- 
ward. He did not live to see the conclusion of his work. His 
doctrine of papal theocracy was carried to its logical consumma- 
tion by the great popes of the 13th century; but his most endur- 
ing achievement is to be found in the new standards of pastoral 
zeal and spirituality which, as a result of his reforms, gradually 
penetrated and transformed the whole church. Though Gregory 
was never formally canonized, his cult was authorized at  Salerno by 
Paul V in 1609, and his feast was extended to the whole church in 
1728. 

B I ~ L I ~ G R A P H Y . - G ~ ~ ~ O ~ ~ ' S  Register was edited by P. JaffC, Monu- 
menta Gregoriana (Berlin, 186j), and with critical apparatus by E. 
Caspar, "Das Register Gregors VII," in Mofzu+?zenta Gerwzaniae His- 
t o r i c ~ :  Epistolae Selectae, ii (Berlin, 1920-23). Earlier work on 
Gregory is superseded by A. Fliche, La Re'iorme grdgorienne, 3 vol. 
(Lc$vain, 1924-37), and La Rdfovwze gvdgorienne et la reconqudte 
chretienne (Paris, 1940), vol. viii of Fliche and V. Martin (eds.), 
Histoire de 1'Eglise. See also J .  Whitney, Hildebrandine Essays (Cam- 



bridge, 1932) ; H.-X. Arquillihre, St. Gre'goire V I I  (Paris, 1934) ; mon- 
ographs ed. by G. Borino, Studi  Gregorialzi, 3 vol. (Rome, 1947-48). 

GREGORY VIII ,  antipope from I 118 to 11 21, had been arch- 
bishop of Braga. Suspended by Paschal I1 in 1114 on account of 
a dispute with the Spanish primate and papal legate, the arch- 
bishop of Toledo, he went to Rome and regained favour to such 
an extent that he was employed by the pope on important lega- 
tions. He opposed the extreme Hildebrandine policy, and. on the 
refusal of Gelasius I1 to concede the emperor's claim to investi- 
ture, he was proclaimed pope by Henry 5' on March 8. I I 18. He 
was excommunicated by Gelasius I1 in April 1118 and by Calix- 
tus I1 a t  the synod of Reims (Oct. 1119). H e  died in exile at  
the convent of La Cava. 

GREGORY VII I  (Albert0 de Mora), pope from Oct. 21 to 
Dec. 17, 1187, a native of Benevento and Praemonstratensian 
canon, successively cardinal deacon of Sant' Adriano a1 Foro, 
cardinal priest of San Lorenzo in Lucina and chancellor of the 
Roman Church, was elected to succeed Urban 111. H e  died at 
Pisa while engaged in making peace between the Pisans and the 
Genoese in order to secure their help in the new crusade which 
he was urging for the recovery of Jerusalem. 

GREGORY I X  (Ugolino of Anagni), pope from March 19, 1227, 
to Aug. 2 2 ,  1241, was born at Anagni into the family of the 
counts of Segni. He was related in the third degree to Inno- 
cent 111. After studying theology at  Paris, where he was a regent 
master in that faculty, he studied law at  Bologna. Innocent I11 
appointed him papal chaplain, cardinal deacon of St. Eustace and, 
in 1206, cardinal bishop of Ostia. As a cardinal. he was instru- 
mental in obtaining recognition for the first Rule of St. Francis. 
H e  was employed as papal legate in Germany and northern Italy 
under Innocent I11 and Honorius I11 and succeeded the latter 
in the papacy. 

As Innocent I11 had done, Gregory held that the church exer- 
cised an eminent domain over the secular power and set his face 
against the efforts of the emperor Frederick I1 to reconstitute 
an Italian empire. H e  excommunicated Frederick for neglecting 
his crusading vows (Sept. 29. 1227) and, to bring him to sub- 
mission. dispatched an army into the Regno di Sicilia (Naples) 
and encouraged insurrection in Germany. Under the treaty of 
San Germano (1230) Frederick made important concessions re- 
garding the immunities of the Sicilian church. After a few years 
of uneasy peace, Frederick embarked on his design to restore im- 
perial authority in Lombardy. After a crushing victory over the 
Lombard league at Cortenuova (1237). he invaded the Patrimony 
of St. Peter and laid claim to the sovereignty of Rome. Gregory's 
answer to this threat was the second excommunication of Fred- 
erick in March 1239. Both sides invoked European opinion, 
Gregory summoning a general council for Easter 1241. But the 
Pisan fleet, in Frederick's pay. attacked the Genoese transports 
bringing the bishops to the council, most of whom fell into the 
emperor's hands. Gregory died on Aug. 22, I 241, as Frederick was 
preparing the assault on Rome. 

Alarmed by the spread of the Catharist heresies in France. Ger- 
many and Italy, Gregory had transferred the task of prosecuting 
heresy from the diocesans to a regular papal Inquisition which he 
entrusted to the Dominicans (1233). A scholar himself, he was 
an active patron of the universities. The bull Parens Scientiarum 
(1231) finally established Paris university as an independent cor- 
poration. In  1233 Gregory founded a new university at  Toulouse. 
H e  permanently enriched the canon law by commissioning the 
Dominican, Raymond of Pennaforte, to compile an authoritative 
collection of all the decretals which had appeared since the time 
of Gratian. This compilation, in five books, known as The  Decre- 
tals of Gregory I X ,  was promulgated in 1234. 

B~BLIoGRAPHY.-G~~~o~~)S  Register bas been published by L. .4uvray, 
Les Registres de Gre'goire I X  (Paris, 1896-1910). See also A. Fliche, 
C. Thouzellier and Y. Azais, La Chrdtiente' romaine 1198-1274 (Paris, 
~ g s o ) ,  being vol x of A. Fliche and V. Martin, ed., Histoire de I'Eglise, 
with bibliography. 

GREGORY X (Teobaldo Visconti), pope from Sept. I ,  1271, to 
Jan. 10, 1276, was born at  Piacenza c. 1210 and became arch- 
deacon of Likge. Elected pope while accompanying Edward of 
England on a crusade, he was consecrated on March 27, 1272. 

He summoned the 14th general council at Lyons in 1274, for the 
purpose of considering the Eastern schism, the condition of the 
Holy Land and the abuses in the church. The Greeks were per- 
suaded to consent to a union for the time being, and Rudolph of 
Habsburg renounced at  the council all imperial rights in the states 
of the church. Gregory issued the constitution determining for 
the first time the form of conclave at  papal elections. He was 
on his way to Rome to crown Rudolph, whose election he had 
done much to procure, when he died at  Arezzo on Jan. 10, 1276. 

GREGORY X I  (Pierre Roger de Beaufort), pope from Dec. 30, 
1370, to March 27. 1378. born in the Limousin in 1329, was made 
canon of Rodez and of Paris a t  the age of 11 and was created 
cardinal-deacon of Sta. Maria Nuova at  19 by his uncle, Clem- 
ent VI. He studied law a t  Perugia under the famous jurist Baldo 
Ubaldi. As pope, at Avignon, he showed himself an enthusiastic 
reformer of the religious orders and a vigorous prosecutor of 
heresy. He revitalized the Inquisition in Provence, in Germany 
and in Spain and ordered the English authorities to investigate 
the doctrines of John Wycliffe. In the political field, his efforts 
to bring about a lasting peace between France and England and 
to aid the Eastern Christians against the Turks were fruitless. 
The rebellion of the papal states, incited by Florence, in 1375, im- 
pressed on him the urgency of restoring the papacy to Rome. The 
rebellion was savagely suppressed by Cardinal Robert of Geneva, 
and on Sept. 13, 13'76, disregarding the opposition of the cardinals 
and of the French court. Gregory sailed from Avignon. He en- 
tered Rome on Jan. I;, 1377, but died on March 27 of the follow- 
ing year. Gregory was a learned and zealous pope, and his un- 
timely death was a disaster for the church. 

GREGORY XI1  (Angelo Corraro or Correr), pope from Nov. 30, 
1406, to July 4, 1415. was born of a noble family at  Venice about 
1325. Successively bishop of Castello, Latin patriarch of Con- 
stantinople, cardinal priest of San Marco and papal secretary, he 
was elected to succeed Innocent VII  under the express condition 
that, should the antipope Benedict XI11 at  Avignon renounce his 
claim. he also would renounce his, so that the long schism might 
be terminated. As pope, he announced his readiness to comply 
with Benedict's suggestion that he should meet him at  Savona, 
but King Ladislaus of Naples brought the negotiations to nought. 
Gregory had promised not to create more cardinals, and when he 
did so, in 1408, his former cardinals deserted him and, with the 
Avignon cardinals, convoked the council of Pisa, which deposed 
both popes on June 5, 1409, and elected Alexander V on June 26. 
Gregory, still supported by Naples. Hungary and Bavaria and by 
Rupert, king of the Romans, found protection with Ladislaus and, 
in a synod at Cividale del Friuli, banned Benedict and Alexander. 
John XXIII ,  having succeeded to the claims of Alexander in 1410, 
concluded a treaty with Ladislaus, by which Gregory was banished 
from Naples on Oct. 31, 141 I. The pope presented his resignation 
to the council of Constance on July 4, 1415, which, in recognition 
of his service, named him cardinal-bishop of Porto. H e  died at  
Recanati on Oct. 18, 1417, (C. H. LE.) 

GREGORY XI11 (Ugo Boncompagni), pope from 1572 to 1585, 
~vas born on Jan. 7, 1502, in Bologna, where he studied and later 
taught law at the university. In 1539 he went to Rome, where 
his abilities won him various employments. He was prominent 
in the Council of Trent from '1562 to 1563, was made cardinal in 
1565 and was appointed legate to Spain in the same year. His 
service there made him acceptable to King Philip 11, and on 
May 13, 1572, he u7as elected unanimously to succeed Pius V. 
His papacy witnessed the beginning of the militant period of the 
Counter Reformation. Since, after the victory of Lepanto ( I  j71), 
further endeavours to unite Christendom against the Turks broke 
down, Gregory turned his attention from the infidel to the heretic. 
Employing his abilities as an administrator and a lawyer to ob- 
tain the reversion of papal lands where the title was defective, he 
used the money accruing from this policy to support those secular 
rulers or pretenders who were willing to stand by the traditional 
religion. Philip I1 was encouraged to turn his attention from the 
Mediterranean to the Netherlands and to Ireland, where it was 
hoped that Elizabeth I could be successfully attacked. Gregory 
also subsidized the Catholic league in France. Nowhere did his 
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policy enjoy a clear-cut triumph, and papal diplomacy became 
increasingly subjected to the interests of Spain, which in the opin- 
ion of Philip I1 demanded not an aggressive but a defensive policy. 
So the first of the Catholic counteroffensives died away. Gregory 
is popularly remembered for his reform of the Julian calendar in 
1582 (see CALENDAR). He  also produced in 1582 a revised edi- 
tion of the Corpus juris canonici, upon which he had himself 
worked as a cardinal. The tradition, begun by Paul IV, whereby 
the pope's private life should at least appear to be irreproachable, 
was cemented by Gregory's personal practice over 13 years. H e  
died on April 10. I jS j. 

GREGORY XIV (Siccolb Sfondrati), pope from I jgo to I 591, 
was born in Cremona on Feb. I I ,  I j3 j, became a cardinal in I 583 
and was elected to the papacy on Dec. j, I ;go. He aided the 
Catholic league in France and excommunicated Henry of Savarre, 
threatening his adherents with the ban; the effect of his interven- 
tion was to rally the moderate Catholics to support of Henry and 
hasten his conversion. Gregory died Oct. I 5, I 591. 

GREGORY XV (Alessandro Ludovisi), pope from 1621 to 1623, 
was born on Jan. 9, 1554, in Bologna, where he taught. He was 
made archbishop of his native place and cardinal by Paul V, whom 
he succeeded as pope on Feb. 9, 1621. He aided the emperor in 
the Thirty Years' War and the king of Poland against the Turks 
and endorsed the claims of Maximilian of Bavaria to the electoral 
dignity. Gregory founded the Congregation of the Propaganda, 
encouraged missions, fixed the order to be observed in conclaves 
and canonized Ignatius Loyola, Francis Xavier, Philip Neri and 
Theresa of Avila. He  died on July 8, 1623. 

GREGORY XVI (Bartolommeo Alberto, otherwise Mauro, Cap- 
pellari). pope from 1831 to 1846, was born at Belluno on Sept. 18, 
1765, and entered the order of the Camaldoli. Soon after the 
restoration of Pius VII,  he became vicar-general of the Camaldoli, 
councillor of the Inquisition, prefect of the Propaganda, examiner 
of bishops and, in 182 j, cardinal. On Feb, 2 ,  1831, he was chosen 
to succeed Pius VIII.  His pontificate was spent in an endeavour 
to combat the rising forces of liberalism and nationalism, and he 
was for long dismissed by historians as an intransigent reaction- 
ary; but the 20th century has done much to rehabilitate Gregory. 
He  was not as intransigent as his manner, developed during a 
long career in the cloister, made him appear. Thus he negotiated 
the re-establishment of the concordat with Prussia allowing Catho- 
lic priests to officiate at mixed marriages and so ended a five-year 
deadlock, which had involved the imprisonment of the archbishop 
of Cologne ( I  840). I n  ecclesiastical affairs. Gregory was much 
more of a reformer than a reactionary. His papacy saw the re- 
organization of the hierarchy, the reform of old orders and the 
foundation of new ones, together with the introduction of the 
conception of vocation in the recruitment for the regular clergy 
and the expansion of missions in pagan countries. Indeed, a re- 
actionary policy was no longer a feasible proposition after the 
revolutions of 1830 had all but completed the destruction of the 
old conception of the alliance between throne and altar begun 
by the French Revolution. The choice for the church now lay 
between two different conceptions of liberty: should it. as F. de 
Lamennais suggested, ally itself with the people against the state 
in order to obtain freedom for all. or should it seek to escape from 
the control of the state while still retaining its monopoly over the 
spiritual welfare of the people by developing ultramontane ideas, 
by increasing the authority of the international papacy? By his 
condemnation of Lamennais in 1832, by his opposition to the 
ideas of the romantics, Gregory took the decision ~ i h i c h  eventually 
ensured the triumph of ultramontane ideas Yet in taking this 
stand he was out of sympathy with the political forces of his time, 
especially ni th  those of the Risorgimento in Italy. When he died, 
on June I ,  1846, these forces were threatening the very existence 
of the papal states, and such was the alarm felt by the cardinals 
that, although they TTere all of Gregory's creation, they hastened 
to elect a liberal sympathizer to succeed him as Pius IX. 

BIBLIOG~PRY.-J, Schmidlin, Leon XZI, Pie VZIZ et Gre'goire XVZ, 
Fr. trans. by L h'larchal (Paris, 1940) ; C Pouthas, L'Eglise catholique 
de l'avdnement d e  Pie VZZ d l'avdnenzent de Pie IX (Paris, 1g4j) ; and 
the Camaldolese Monastery of S. Gregorio a1 Celio, Gregorio XVZ, 
Miscellanea commemorativa (Rome, 1948). (I. F. B.) 

GREGORY, ISABELLA AUGUSTA, LADY (185 A-  
1932 ) ,  Irish playwright and author, was born on March ;, 18j2, 
the youngest ddughter of Dudley Persse o i  Roxborough, County 
Galway. In  1881 she married Sir William Gregory, a well-known 
Irish M.P. She produced many plays, essays, volumes of folk- 
lore, versions o i  ancient sagas and romances concerning early Irish 
heroes, and did much to popularize the Anglo-Irish dialect of Eng- 
lish as spoken in the west. She translated for the Abbey theatre 
several of Moliere's plays into this dialect under the title of T h e  
Kiltartan Molibre (1910). Her work as playwright and director 
of the Abbey theatre, in association with W. B. Yeats, was ex- 
tremely fruitful. This theatre was opened in 1904 and Lady 
Gregory told its story in Our Irish Theatre (1914). Sir Hugh Lane, 
whose life she wrote, Hugh  Lane's L i je  and Achievement (192 I ) ,  
was her nephew. Lady Gregory died on May 2 2 ,  1932. 

Among Lady Gregory's other works are: Cuchulain o j  Muir-  
themne (1902) ; Gods and Fighting M e n  (1904) ; T h e  Ki l tar tan  
History Book (1909); Irish Folk History Plays (1912); T h e .  
Golden Apple (1916) ; T h e  Kiltartan Poetry Book (1919) ; T h e  
Dragon (1920). 

See also Lennox Robinson (ed.), Lady Gregory's Journals, 1916-30 
(1946). 

GREGORY, JAMES (1638-167j), Scottish mathematician 
and astronomer, famous in his day as inventor of the Gregorian 
reflecting telescope, was educated at  the glammar school of Aber- 
deen and at  Marischal college of that city. I n  1663 he published 
his treatise Optica promota, in which he described his great inven- 
tion. About 1665 he went to the University of Padua, where he 
studied for some years, and in 1667 published Vera circuli e t  
hyperbolae quadratura, in which he discussed infinite convergent 
series for the areas of the circle and hyperbola. I n  1668 he pub- 
lished also at  Padua Geometriae pars universalis, in which he 
gave a series of rules for the rectification of curves and the 
mensuration of their solids of revolution. H e  was professor of 
mathematics successively at  the universities of St.  Andrew (1669- 
74) and Edinburgh (1674-75). James Gregory: Tercentenary 
Memorial Volume (ed, by H .  W.  Turnbull; 1939) contains Greg- 
ory's letters and posthumous manuscript and shows that he had 
anticipated several mathematical discoveries in number theory and 
differential calculus; e.g., Taylor's expansion. 

Gregory died at  Edinburgh in Oct. 1675. ( 0 .  OE.) 
GREGORY THAUMATURGUS, SAINT ( c .  213-c. 

270), Greek church father, was born of noble pagan parents a t  
Neocaesarea in Pontus. He  studied law, but a t  Caesarea met 
Origen (9.v.) and became his convert (A.D. 233). H e  was conse- 
crated bishop of his native town about 240 and, in spite of the 
Decian persecution, converted nearly the whole city during his of- 
fice of 30 years. He  was active at  the first synod of Antioch (264- 
26 j ) ,  which condemned the heresies of Paul of Samosata (9 . v . ) .  
His feast day is Nov. 17. His later fame was due to the stories 
of miracles which grew up around his missionary labours, hence the 
surname Thaumaturgus ("wonder-worker") . 

Gregory's works, which include the Panegyricus i n  Origenem, 
Metaphrasis i n  Ecclesiasten, Epistola canonica and Expositio fidei, 
throw light on the personality and method of Origen, on the or- 
ganization of the church in Pontus and on Gregory's Trinitarian 
doctrine. approaching the Sicene type. 

Editions of his aorks  were published by G. Voss (1604) and 
others, and are reprinted in J.  P. Migne, Patrologia Graeca, vol. x. 

See 0. Bardenhewer, Gesclzichte der altkirchlichen Literatur, vol. ii, 
pp. 31 j-332 (1914)~ for full bibliography; also Schaff-Herzog, Encyclo- 
pedia o f  Religious Knowledge. (E. R. HY.) 

GREIFENBERG (GRYFICE), a town in the former Prussian 
province of Pomerania, on the Rega, 45 mi. N.E. of Stettin 
(Szczecin) on the railway to Kolberg (Kolobrzeg), after 194; in 
Szczecin province, Pol. The official Polish name is Gryfice. Pop. 
(19 j0)  8,737. I t  has two ancient gateways and its church of 
St. Mary dates from the 13th century. Manufactures of cement, 
sugar and bricks are carried on. 

Greifenberg possessed municipal rights as early as 1262, and 
in the 14th and 15th centuries had a considerable shipping trade, 
but it decayed during the Thirty Years' War. 



GREIFSWALD, a town in the Bezirk (district) of Rostock, 
German Democratic Rep. (East) .  until 1945 in the former Prus- 
sian province of Pomerania, on the Ryk. 3 mi. from its mouth on 
the Baltic, and 20 mi. S.E. from Stralsund by rail. Pop. (1959 
est.) 46.302. Greifswald was founded about 1240 by traders from 
the Setherlands. In  1250 it received a town constitution and 
Liibeck rights from the duke of Pomerania. I n  1270 it joined the 
Hanse towns. I t  remained in the possession of the Swedes after 
the peace of Westphalia. I n  1713 it was desolated by the Rus- 
sians; and it came into the possession of Prussia in 1815. 

The industries include the manufacture of surgical instruments 
and machinery (particularly for agriculture). and the commerce 
in the export of corn, wood and fish. Greiiswald is, however, best 
known for its university, founded during the year 14 56 and famous 
for its faculty of medicine. 

GREISEN, a modification of granite found in the tin districts 
of Corn~vall and Saxony, consisting essentially of quartz and ~vhite 
mica, and characterized by the absence of feldspar and biotite. 
I n  the hand specimen the rock has a silvery glittering appearance 
from the abundance of lamellar, or layered, crystals of muscovite, 
but many greisens have much of the appearance of a paler granite. 
The commonest accessory minerals are tourmaline, topaz, apatite, 
fluorspar and iron oxides; a little feldspar more or less altered may 
also be present and a brown mica which is biotite or lithionite. The 
tourmaline in section is brown. green. blue or colourless, and often 
the same crystal shows many different tints,. The white mica 
forms mostly large plates with imperfect crystalline outlines. The 
quartz is rich in fluid enclosures. Apatite and topaz are both col- 
ourless and of irregular form. 

Greisen occurs typically in belts or veins intersecting granite. 
At their outer edges they pass gradually into the granite. The 
transition between the two rocks is perfectly gradual, a fact which 
shows that the greisen has been produced by alteration of the 
granite. Vapours or fluids rising through the fissure have been the 
agents which effected the transmutation. They must have con- 
tained fluorine, boron and probably also lithium, for topaz, mica 
and tourmaline, the new minerals of the granite. contain these 
elements. 

The alumina for these minerals is supplied by the biotite and 
feldspar of the granite, but it is noteworthy that albite is not 
replaced by the soda white mica, paragonite. The change is 
pneumatolytic, induced by the vapours set free by the granite 
magma when it cools. Probably the rock was a t  a relatively high 
temperature a t  the time. 

A similar type of alteration, the development of white mica, 
quartz and tourmaline, is found sometimes in sedimentary rocks 
around granite masses. 

Greisen is closely connected with schorl rock both in its miner- 
alogical composition and in its mode of origin (see SCHORL). The 
latter is a pneumatolytic product consisting of quartz and tourma- 
line, and often contains white mica, thus passing by all stages into 
greisen. Both of these rocks frequently carry small percentages 
of tin oxide (cassiterite) and may be worked as ores of tin, and 
the central filling of the fissure often contains much wolframite, 
the chief ore of tungsten, as in Cornwall, Saxony, Tasmania and 
other centres of tin mining. (J. S. F.; X.) 

GREIZ, a town of Germany in the Bezirk (district) of Gera, 
on the White Elster river, 66 mi. by rail south of Leipzig. Pop. 
(1959 est.) 39,319. Greiz (formerly Grelvcz) is apparently a 
town of Slav origin. From the 12th century it was governed by 
adz~ocati  ( V o g t e ) ,  but in 1236 it came into the possession of Gera, 
and in 1550 of the younger line of the house of Plauen. I t  was 
ravaged by fire in 1494 and in 1802. I t  became famous for its 
woolen goods. 

GRENADA, an island and colony, former if7ind1vard Is- 
lands colony, of the West Indies, lies between 12"  30' and 
11" 58' N. and between 61" 20 '  and 61" 35' JV.; it is go mi. N. of 
Trinidad. I n  shape oval, it is 2 I mi. long, I 2 mi. broad at  its maxi- 
mum and has an area of 1 2 0  sq.mi. Including the island of Car- 
riacou, a dependency in the Grenadines ( q . ~ . ) ,  the area of the 
colony of Grenada is 133 sq.mi. 

A mountain range traverses the island, and spurs from its 

centre form picturesque and fertile valleys. Highest point of the 
island is &It. St. Catherine (2.7j6 i t . ) .  Land in the southeast and 
northwest is devoted to cultivation and cattle raising. The island 
is of volcanic origin with raised limestone beaches in the extreme 
north. Red and grey sandstones, hornblende and argillaceous 
schist are found in the mountains, porphyry and basaltic rocks 
also occur; sulfur and fuller's earth are worked. In  the centre, 
at the height of 1.740 f t ,  above the sea, is the Grand Etang, a 
circular lake, 25 ac. in extent, occupying the site of an ancient 
crater. Sear  it is a large sanatorium. In the northeast is a larger 
lake, Lake Antoine, also occupying a crater, almost a t  the sea 
level. The island is watered by several short rivers, mainly on 
the east and south; there are numerous fresh water springs, as \veil 
as hot chalybeate and sulfurous springs. The southeastern coast 
is much indented ~ i t h  bays. The temperature is equable and epi- 
demic diseases are rare. In  the low country the average yearly 
temperature is 8 2 '  F., but it is cooler in the heights. The rainfall 
is heavy. in some parts 2 0 0  in. a year. The rainy season lasts from 
May to December. but refreshing showers frequently occur during 
other parts of the year. The average annual rainfall a t  St. Georges 
is 79.07 in.. and at Grand Etang 164 in. Excellent climate and 
good sea-bathing have made Grenada a health resort. The soil 
is mainly of volcanic origin, and produces cocoa and spices, espe- 
cially nutmegs. Other exports, principally to Great Britain, the 
United States and Canada. are bananas, lime products and cotton; 
small quantities of sugar and fruits are also produced. Erosion of 
the soil was a major problem in the 19jos. Elementary education 
was offered free in government and state-aided denominational 
schools; the government maintains a secondary school and sub- 
sidizes others. Grenada's legislative council was reconstituted in 
1937. and again in 19 51. In  194 j the office of administrator re- 
placed that of colonial secretary, and adult suffrage was intro- 
duced in 1951. From that year the legislative council was 
comprised of the administrator (president with only a casting 
vote) ,  two ex officio members, three nominated members and 
eight elected members. The governor of the Ib'indward Islands 
was required normally to act x i th  the advice of the executive coun- 
cil, which included colonial officials and representatives of the 
legislative council. I n  1958 the colony became a member of the 
short-lived IVest Indies federation. The population of the colony 
was 88,677 (1960'), most of them Negroes of African descent; there 
were small numbers of mulattoes and East Indians and whites. 
The Carib race, aboriginal inhabitants of Grenada, is quite extinct. 
The British government financed means to combat malaria and 
yaws, the principal diseases infecting the population and to spread 
health education. 

The capital of the colony, St. Georges (pop. 1957 est. 5,632), in 
the southwest. is built upon a lava peninsula jutting into the sea 
and forming one side 04 its landlocked harbour. I t  is surrounded 
by an amphitheatre of hills, up the sides of w,hich climb the red- 
brick houses of the town. At the extremity of the peninsula is 
Fort George, built in 1705-06, no longer used for military pur- 
poses. The ridge connecting the fort with Hospital Hill is tun- 
nelled to give access to the two parts of the town lying on either 
side. There are four other towns-on the west coast Gouyave. or 
Charlotte To~vn,  and 4 mi. Pi. of it Victoria, or Grand Pauvre; on 
the north coast Sauteurs; and Grenville, or La Baye, at the head 
of a wide bay on the east. 

History.-Grenada was discovered in 1498 by Christopher 
Columbus. who named it Conception. Neither the Spanish nor 
the British, to whom it was granted in 1627, settled on the island. 
The governor of Martinique. Du  Parquet, purchased it in 1650, 
and the French were well received by the Caribs. whom they after- 
ward exterminated with great cruelty. In  1665 Grenada passed 
into the hands of the French IVest India company, and was ad- 
ministered by it until its dissolution in 1674. when the island 
passed to the French crown. Cocoa. coffee and cotton mere intro- 
duced in 1714 During the wars between Great Britain and France, 
Grenada capitulated to the British forces in 1762. and was formally 
ceded next year by the treaty of Paris. The French, under Comte 
Charles d'Estaing. recaptured the island in 1779. but it was restored 
to Great Britain by the treaty of Yersailles in 1783. A rebellion 



GRENADES 
against the British rule, instigated and assisted by the French, 
occurred in 1795, but was quelled by Sir Ralph Abercromby the 
next year. The emancipation of the slaves took place in 1837; 
by 1877 it  was deemed necessary to introduce East Indian labour. 
Grenada, with cocoa as its staple, grown principally by peasant 
landholders, did not experience similar depression to that which 
overtook the sugar-growing islands of the West Indies. 

See Grenada Blue Book and Colonial Report (annuals). 
GRENADES, small explosive or chemical missiles used for 

attacking enemy troops, vehicles or fortified positions at close 
range. When designed to be thrown by hand they are called hand 
grenades, and when adapted for launchiqg from a rifle or carbine, 
rifle grenades (see below). The 
term was also applied originally 
to any explosive~~hell fired from 
a gun. Most varieties of hand 
grenades are cheap and easy to 
manufacture and can be used ef- 
fectively by troops with little 
training. Despite the steady 
20th-century trend toward highly 
complicated instruments of war, 
the lowly grenade maintained its 
position as a valuable infantry 
weapon. 

"Grenade" probably derived 
from the French word for pome- 
granate because of the resem- 
blance to that fruit of early gre- 
nade shapes. In  later years 
grenades were nicknamed "pine- 
apples" because of the bulbous 

F I G .  I .- CROSS S E C T I O N  O F  A  H A N D  
G R E N A D E  ( F R A G M E N T A T I O N  T Y P E )  
S H O W I N G  P R I N C I P A L  P A R T S  

shape and rough exterior of the 
World War I models (see fig. I ) ,  though they were in fact more 
nearly the size of a lemon. The rough exterior of the cast-iron 
grenade used during the first half of the 20th century was intended 
to make the case break into fragments about the size of a half 
lump of sugar when the explosive charge was detonated, but it did 
not al~vays have that effect. Over the years grenades of many dif- 
ferent shapes and sizes appeared, some spherical, others egg- 
shaped, still others cylindrical. One flat type with a handle re- 
sembled a hairbrush. and another was built like a wooden potato 
masher. Although there are historical references to grenades 
weighing as much as 6 lb., most have been much lighter, usually 
about 14 Ib. 

Grenades probably came into use as early as the 15th century 
and were found to be particularly effective when exploded among 
troops in the ditch of a fortress during an assault. So important 
did grenades become in European armies of the 17th century that 
soldiers specially selected for strength and courage were trained as 
grenadiers ( q . v . ) .  But, after about 1750, grenades were virtually 
abandoned as the range and accuracy of firearms increased. less- 
ening the opportunities for close combat. They did not come back 
into use on an important scale until the siege of Port Arthur during 
the Russo- Japanese War (1904-0 j). 

H a n d  Grenades.-In the trench warfare of World War I 
(1914-18) both sides found hand grenades and rifle grenades ef- 
fective in attacking enemy positions. The German army was well 
supplied with grenades of many shapes and sizes at the start of the 
war and took the Allies by surprise with its grenade attacks. After 
resorting to makeshifts such as the "jam pot," a tin can filled with 
an explosive and scraps of iron, the British army developed and 
used large quantities of the Mills grenade, often called the Mills 
bomb, both for hand and rifle launching. I t  was shaped like a pine- 
apple, and its fuze was activated by a spring-driven lever fitted 
close to the outside of the grenade. Before throwing the grenade, 
the soldier removed a safety pin, meanwhile holding the lever in 
place with a firm grip until the grenade left his hand. The delay 
train of the fuze was usually set for four or five seconds. long 
enough for the missile to reach its target but not so long as to per- 
mit the enemy to pick it up and throw it back again. Contact 
grenades that exploded when they struck their target were also em- 

ployed but proved less safe and effective than those with time fuzes. 
During it70rld War I1 a wide variety of hand grenades appeared, 

including many improvised forms such as the "Molotov cocktail," 
a gasoline-filled bottle with a lighted wick in its top. I t  was 
often thrown at tanks to set them on fire. The standard frag- 
mentation or defensive grenade of the U.S. army a t  the start of 
World War I1 was similar to the Mills grenade. I t  consisted of 
a serrated cast-iron body holding about 2 oz. of blank powder, the 
whole weighing 2 2  oz. Blank powder of the kind used to load 
small arms blank cartridges had been adopted in the mid-1920s 
because T N T  shattered the case into fragments that were con- 
sidered too small to be effective. But blank-powder grenades 
proved unsatisfactory in combat and were replaced in 1943 by 
T N T  grenades. The standard hand grenade could be thrown about 
35 yd. and the normal effective range of fragments was 10 yd. in 
all directions, though stray fragments might fly much farther. 
More than ~o,ooo,ooo were produced for the U.S. army in World 
War 11. 

During the Korean conflict, when grenades were freely used by 
both sides, the US, army adopted a new type of fragmentation 
hand grenade, smaller and lighter than the earlier model and with a 
smooth outer surface. The grooved body was abandoned because 
experience had shown that, when filled with a high explosive such 
as TNT, it did not result in effective fragmentation. The new 
smooth-case grenade contained a powerful explosive, threw out 
many fragments in a regular pattern and was far more effective 
than the older pineapple variety. 

Offensive grenades are of a different type and of less importance. 
.4s they depend for effect on an explosive blast over a small area 
rather than flying fragments, troops using them continue to ad- 
vance while throwing grenades before them. The blast effect is 
naturally greatest in a confined area such as a trench or pillbox. 
The body of the offensive grenade has usually been cylindrical in 
shape, like a huge firecracker, and made of pressed paper with 
sheet metal end pieces. Larger than the fragmentation grenade, 
it contains 6 or 7 oz. of T N T  but still weighs less than I lb. in all. 
I t  has sometimes been employed as a demolition device or fitted 
with a special fuze and concealed to form a booby trap to  blast an 
unwary soldier who happened to move the object it was attached 
to. 

Chemical  Grenades.-Smoke 
grenades, similar in construction 

NOSE FUZE to offensive grenades, are used to 
lay down a local smoke screen to 
hide troop movements or for 
other tactical purposes. (See  
SMOKE: IN WARFARE.) For sig- 
naling to planes or to ground 
troops, smoke grenades come in a 
variety of colours. Illuminating 
grenades, as their name implies, 
put forth a short burst of light 
that may reveal the enemy's po- 

CHARGE sition at  night. Incendiary gre- 
nades contain a mixture for start- 

,","z,"4ER ing fires, while other types of 
chemical grenades contain tear 
gas or other chemical agents. 

BASE DETONATOR (See CHEMICAL WARFARE.) 
Tear gas grenades are used by po- 
lice to disperse mobs or to force 
fugitives to come out into the 

STABILIZER TUBE open. 
Rifle Grenades.-There are 

in the Tower armouries speci- 
mens of flintlock muskets used 
for grenade projection as early as 

FIN ASSEMBLY 
the 17th century, but they were 
apparently not very successful. 
When grenades were revived in 

F I G .  9.-CROSS S E C T I O N  O F  U . S .  the Igoos, were made 
A N T I T A N K  R I F L E  GRENADE to project them from rifles and 



GRENADIER-GRENOBLE 
thus increase their range. The commonest practice was to at- 1874 he was sent, with Alfred Saker! by the Baptist missionary so- 
tach to the hand grenade a metal rod that fitted tightly into the ciety to the Cameroons, where for some years he explored the 
muzzle of the rifle and was ejected by firing a blank cartridge, rivers inland. In  Jan. 1878 he joined the Rev. T. J. Comber in ex- 
Improved grenade launchers that could be fitted to the muzzles ploring the lower Congo. I n  1884 he made an independent survey 
of standard rifles came into use during World LVar 11. They per- of the Congo up to the equator, at a point 18" E. longitude. 
mitted firing grenades without damage to the rifle, resulted in From 1884 to 1887 he made five further voyages. I n  1891 he 
more accurate fire and launched the standard hand grenade to a acted as Belgian plenipotentiary in the Portuguese negotiations 
distance of IOO to 200  yd., filling the gap between the ranges of for the settlement of the frontier of the Lunda. I n  1900 he began 
hand grenades and small mortars. to explore the .iruwimi river and by Nov. 1902 had reached 

Grenades designed specifically for rifle launching generally have ;\lav\-ambi. Grenfell died at Basoko on July I ,  1906. 
long, streamlined bodies, with fins a t  the rear to stabilize their liight BIBLIOCR.APHY.-W. H. Bentley, Lije on the Congo, introd. by G. 
(see  fig. 2 ) .  One of the most important new types in ivorld ivar Grenfell (188;) ; H. H. Johnston, George Grenfell atzd the Congo, 2 vol. 

( i g o d )  ; G. Hawker, Lije o f  George Grenfell (1909) ; S. J. Dickins, I1 was the antitank rifle grenade designed for  close, point-blank Grenjell o j  the Congo ( I g I o ) .  
fire a t  armoured vehicles. I t  contained a special armour-piercing 
explosive known as a "shaped charge." W:ith such a grenade a GRENFELL, SIR WILFRED THOMASON, ( I  86 j- 

foot soldier could knock out a tank if he got close enough for  a 1910') British medical missionary, was born on Feb. 28. 1865 at  

good I t  was as an outgroffth of early egorts to devise an anti- Parkgate, Cheshire. He was educated at hfarlborough and OX- 

tank that the bazooka rocket was developed. see also ford. where he took the degree of 3I.D.. and studied medicine at  

BAZOOKA. the London hospital under Sir Frederick Treves. At his sug- 
gestion Grenfell, in 1889, joined the Royal Kational Mission for 

BIBLIOGRAPHY.-Maj. Gen. Thomas J.  Hayes, Elements of Ordnance D~~~ sea ~ i ~ h ~ ~ ~ ~ ~  and for three years cruised lv.th it in the 
(1938) ; Maj. Theodore C. Ohart, Elements of  Ammunition ( 1 9 4 6 )  ; 
Charles J ,  Fioukes, Arms and Armament ( rg4 j )  ; J. B. Sxl,eet (ed,) ,  Sorth sea as medical missionary. 4 s  a result of this experience 
Essentials oj Military Training (19 j 6 ) .  (H. C. T.) he was chosen by the mission to start a pioneer service to the 

GRENADIER. The military employment of grenades (q.v.) fishermen of the Labrador coast of Newfoundland, and left Eng- 

necessitated the recruitment of men of exceptional physique to land on June I j, 1892. in the ketch "Albert." In his first two 
hurl them, but a t  the outset such troops were not organized in spe- months Grenfell treated 900 patients, the beginnings of an im- 
cial units. ~h~ mid-I jth century lvitnessed the formation mense work of relief along the Labrador coast. He won the con- 

the battalion of special companies of powerfully built men to serve 
fidence of fishermen and Eskimos by his selfless devotlon to their 

as grenadiers; they wore a mitre-shaped headdress of cloth or f u r ,  welfare. In 1900 he was presented with the hospital ship "Strath- 

this being more appropriate to the action of throwing the grenade cons." His dauntless journeys by dog sled and his adventures in 

than was the contemporary broad-brimmed hat. ~ ~ ~ ~ ~ d i ~ ~ ~  Lvere the icy Labrador seas caught the imagination of generous friends 
more particularly employed in siege trench and pvere in Canada. the U.S. and Britain. His hospital and children's 
armed lvith a heavy hatchet with which to cleave their way through home at St. Anthony's became the base of the Labrador work of 
barricades and other obstructions. ~f~~~ the gradual decline in the International Grenfell association of which Grenfell was 
the employment of the grenade in the 18th century, grenadiers superintendent. Through Grenfell's work the needs of the fishing 
were retained as storm troops, proudly taking the right of the bat- communities of Labrador for schools. institutes and general wel- 
talion line on parade. Despite the depressive effect on the morale fare were also more adequately met by the government. He  was 
of the remainder of their units, the f rom several line created K.C.M.G. in 1927, and retired to his home on Lake Cham- 
regiments-like the light companies-were frequently formed into plain in 1935. His books include A Labrador Doctor ( 1 ~ 2 0 ) .  
special service battalions; this process was eventually rationalized See W. M. Comber, Wilfred Grenfell, the Labrador Doctor (London, 
by Sapoleon, who recruited whole formations of these exponents 1950). (C. 9.) 

of a specialized type of fighting. In  the British army the brigading GRENOBLE, the ancient capital of the Dauphine, a former 
of grenadier and light companies as special task forces remained province of southeastern France, and town of the dkpartement 
common practice until about 18 j8. The gradual adoption through- of Iskre, i j  mi. by rail southeast from Lyons. POP. (1954) 111,- 

out Europe of the four-company battalion progressively encour- 054  I t  was one of the most strongly fortified cities in 
aged the recruitment of separate grenadier formations, but their Europe. Built at a height of 702 ft . ,  the greater and newer part 
duties had come to differ little from those of the ordinary regi- of the town rises on the left bank of the Isere and has wide 
merits of the line. Horse grenadiers made a fugitive appearance thoroughfares and modern buildings. The original town (of but 
in both the British and the Belgian forces. In i$i\:orld \var I bat- small extent) was built on the right bank of the Iskre a t  the 
talion subunits \vere trained in both the throwing of hand grenades southern foot of the Mont Rachais, which is covered by a succes- 
and the firing of rifle grenades. I n  later years, the grenadier dis- sion of ancient fortresses 8 8 j  ft. above the town. 
appeared as a special type of infantryman, for nearly all ground Grenoble is the seat of a bishopric. founded in the 4th century. 
combat troops were trained to use grenades. (R. C. H,) I t  was formerly a suffragan of Vienne and is now in the ecclesias- 

GRENADINES, a chain of islets (about boo) in the \Vind- tical province of Lyons. The most remarkable building is the 
ward Islands group, West Indies. They stretch for 60 mi. from late I jth-century Palais de Justice, on the site of the old palace 
N.E. to S.W. bet~veen St. Vincent and Grenada. Some are a fen, of the Parlement of the DauphinC. Opposite is the church of St. 
square miles in extent, others are merely rocky hummocks. For Andre (13th century). formerly the chapel of the dauphins of 
purposes of administration they are divided between St. Vincent the Viennois. The cathedral church of Xotre Dame is a building 
and Grenada. The total population of the St. Vincent group, ac- dating in part from the 11th century. The church of St. Laurent 
cording to the 1946 census, was 4)479; area, 17 sq.mi. Because of is the oldest in the city (11th century) and has a crypt dating 
lack of water it is only slightly cultivated, but game is plentiful. from Merovingian times. The town library has a rich collection 
Admiralty bay, on the west side, is a safe and commodious harbour. of manuscripts (7,000) and printed hooks, (250,000 vol.) which 
Carriacou, attached to Grenada, is the largest of the group, 7 mi. in great part belonged till 1793 to the monastery of the Grande 
long, 2 mi. wide and 13 sq.mi, in extent. Pop. ( 1 ~ ~ 6 )  6,49j. A Chartreuse. There is an art gallery, well known for its modern 
ridge of hills, rising to an altitude of 700 ft., runs from X.E. to paintings, and a natural history museum containing geological 
S.W. There are two good harbours on the west coast, Hills- specimens from Dauphine and Savoy. The university, which in- 
borough bay on which stands Hillsborough, the chief town, and cludes an kcole supe'rieure d'e'lectricite' and provides courses for 
Tyrell bay, farther south. The island is thickly populated, the foreign students, is a notable institution. 
Negro peasantry occupying small lots and working on the me'tay- Grenoble occupies the site of Cularo, a village of the ,4110- 
age system. Cotton and cattle are the chief exports. broges, fortified by Diocletian and Maximian at the end of the 

GRENFELL, GEORGE (1849-1go6), English Baptist mis- 3rd century. Its present name is a corruption of Gratianopolis, 
sionary and explorer of the Congo, was born at. Sancreed, near in honour of Gratian (4th century). After passing under the 
Penzance, on Aug. P I ,  1849, and educated a t  Birmingham. In power of the Burgundians (c. 440) and the Franks ( 5 3 2 )  it be- 



GRENVILLE 
came part of the kingdom of Provence (879-1032). On the 
breakup of that kingdom a long struggle for supremacy ensued 
between the bishops of the city and the counts of Albon, the 
latter winning in the 12th century, taking the title of Dauphins 
of the Viennois in the 13th century. In 1349 Grenoble was 
ceded with the rest of the Dauphin6 to France, but retained its 
municipal privileges. In  1562 it was sacked by the Protestants, 
but in 1572 the firmness of its governor saved it from a repetition 
of the massacre of St. Bartholomew. In 1590 Lesdiguikres (9 .v . )  
took the town in the name.of Henry IV and constructed its forti- 
fications, quays, etc. I n  1788 the attempt of the king to weaken 
the power of the parlement of Grenoble roused the people to 
arms, and the "day of the tiles" (June 7, I 788) is memorable for 
the defeat of the royal forces. In  1790, on the formation of the 
dkpartement of the Iskre, Grenoble became its capital. Grenoble 
was formerly much subject to floods, especially from the Drac. 
One of the worst took place in 1219, while that of 1778 was known 
as the ddluge de la Saint Crkpin. The main industry is the pro- 
duction of turbines and electrical machinery for hydroelectric 
power plants. The making of kid gloves is less important than 
in former times. Other articles produced are cement, liqueurs, 
linen goods, leather goods and carved furniture. (M. PT.) 

GRENVILLE, SIR BEVIL (1596-1643), Royalist soldier 
in the English Civil War was born on March 23, 1596, in St. 
Withiel, Cornwall, and was educated at  Exeter college, Oxford. 
As member of parliament, first for Cornwall, then for Launceston, 
Grenville supported Sir John Eliot and the opposition, and his 
intimacy with Eliot was lifelong. In  1639, however, he appears 
as a royalist going to the Scottish War in the train of Charles I. 
The reasons of this change of front are unknown, but Grenville's 
honour was above suspicion. He was a valuable recruit to the 
royalist cause, being, says Clarendon, "the most generally loved 
man" in Cornwall. Under the command of Sir Ralph Hopton, 
Sir Bevil fought at  Bradock Down and at Stratton (May 16, 
1643) where the earl of Stamford was routed by the Cornishmen; 
he led one of the storming parties which captured Chudleigh's 
lines. Grenville was killed at  the head of the Cornish infantry as 
it reached the top of the hill on July 5, 1643, at Lansdowne, near 
Bath, where stands a monument to him. 

His son JOHN (1628-I~OI), created earl of Bath in 1661, was 
also a prominent royalist. 

GRENVILLE, GEORGE ( I  7 I 2-1 770), English statesman, 
second son of Richard Grenville and Hester Temple, and younger 
brother of Lord Temple, was born on Oct. 14, 1712. He was 
educated at  Eton and at  Christ Church, Oxford, and trained for 
the bar. In  1741 he entered parliament as member for Bucking- 
ham, and as one of the "cousinhood" of Grenvilles, Temples and 
Pitts in opposition to Robert Walpole. In 1744 he became a lord 
of the admiralty in the Pelham administration, and in 1747 a lord 
of the treasury. In  1754 he was appointed treasurer of the navy 
under the duke of Newcastle, and was dismissed the following 
year, along with William Pitt, for attacking Newcastle's foreign 
policy. He returned to the post in 1756 under Pitt and the duke 
of Devonshire, and resigned when Pitt and Lord Temple were dis- 
missed the following year. In  the same post again in the war 
ministry of Pitt and Newcastle in 1758, during the Seven Years' 
War, he improved the administration of the department. When 
Pitt and Temple resigned in 1761 Grenville remained in office and 
became leader of the house and secretary of state under Lord 
Bute. In  1763 he formed a ministry of his own, and became 
chancellor of the exchequer. This ministry was of importance 
because it saw the prosecution of John Wilkes, the passing of the 
Stamp act which precipitated conflicts between Britain and 
the American colonies, and the imposition of commercial duties 
which added to the discontent. Grenville retained office for two 
years, despite the hostility of George 111, but his ministry was 
replaced by Rockingham's in 1765. He never again held office 
and died on Nov. 13, 1770. 

BIBLIOGRAPHY.-The Grenville Papers, Being the Correspondence of 
Richard Grenville, Earl Temple, and the Rt .  Hon. George Grenville, 
Their Friends and Contemporaries, ed. with notes by W. J. Smith, 4 vol. 
(London, 1852-53), is the chief authority for his life. See also Horace 
Walpole, Memoirs of the Reign of George I I ,  ed. by Lord Holland, 2nd 

ed. (London, 1847) ; E. D. Adarns, The Influence o f  Grenville on  Pitt's 
Foreign Policy 1787-98 (Washington, 1904). (D. TN.) 

GRENVILLE, SIR RICHARD ( I  542-1 591), English 
naval commander, was born of an old Cornish family in  June 
1542. H e  fought with the imperial army against the Turks in 
Hungary (1566-68). Next he took part in suppressing a rising 
in Munster (1568-69). Then, between 1573 and 1575, he and 
his friends were busied with a project which "was the first to put 
into shape the idea of an English empire in the southern seas" 
(A. L. Rowse, see Bibliography). They prepared an expedition 
to discover Terra Australis-the great continent that was be- 
lieved to stretch diagonally across the southern Pacific-and to 
locate the western, Pacific, end of the North-West Passage. The 
voyage was not made, for the government was unwilling t o  en- 
danger good relations with Spain, newly restored by the 1573-74 
agreements. However, Grenville's twin purposes were to  figure 
prominently in the original avowed aims of Sir Francis Drake's 
great voyage of 1577-80. For the next ten years, and again in 
1587-88, Grenville was chiefly occupied in local affairs and in 
organizing the military defense of western England. I n  1585, 
however, he commanded for his cousin, Sir Walter Raleigh, the 
fleet of seven vessels carrying colonists to Roanoke Island in the 
present North Carolina, and captured a Spanish vessel on his 
way back. I n  1586 he carried provisions to Roanoke, and, find- 
ing the colony deserted, left a few men to maintain possession. 
After the defeat of the Armada, he went again to Ireland, where 
he had a considerable interest in the plantation of Munster. 

I n  1591, when Lord Thomas Howard was sent to intercept 
the homeward-bound treasure fleet of Spain, Grenville was sent 
with him as second in command on board the "Revenge," a ship 
of 500 tons which had been commanded by Drake against the 
Armada. At the end of August Howard, with 13 ships and 2 or j 
pinnaces, lay a t  anchor to the north of Flores in the Azores. On 
the 31st he received news that a Spanish fleet of 53 vessels was 
bearing up to meet the treasure ships. Being hopelessly out- 
matched, Howard gave orders to weigh anchor and stand out to 
sea. But, for some reason, the "Revenge" was delayed, and cut 
off from her consorts by the Spaniards. Grenville, though he 
could perhaps have escaped to the westward, resolved to try to 
break through the Spanish line. His ship was becalmed under 
the lee of a huge galleon, and after a hand-to-hand fight lasting 
15 hours against 15 Spanish ships and a force of 5,000 men, the 
"Revenge" with her 190 men was captured. Grenville was carried 
on board the Spanish flagship and died a few days later. His 
exploit is commemorated in Tennyson's poem "The Revenge." 

See A. L. Rowse, Sir Richard Grenville o f  the Revenge (London, 
Toronto, 1949). (R. B. WM.) 

GRENVILLE, SIR RICHARD, BART., cr. 1630 (1600- 
1658), English royalist, grandson of the famous seaman of the 
same name, entered the army and served under Buckingham 
at  Cadiz and in the La Rochelle expedition. H e  was ruined by 
lawsuits with his wife and her relations, and imprisoned. H e  
escaped to Germany, returning to England to join the king's 
army against the Scots in 1639. From 1642 to 1643 he served 
in Ireland. On his return to England he was rearrested but, after 
joining the parliamentary army, soon made his way back to the 
king's side and servtd in the west of England. Many charges of 
abuse of power, misappropriation of war funds and insubordina- 
tion were made against him, and in Jan. 1646 he was arrested. 
He then went to the Netherlands and was with Charles I1 in exile. 
until he had to leave the court after bringing accusations against 
Edward Hyde, afterward earl of Clarendon. H e  died in 1658 and 
was buried at  Ghent. 

Grenville's Single Defence Against All Aspersions o f  All Malignant 
Persons is printed in the Works of George Granville, Lord Lansdowne 
(London, 1736). See also Clarendon, History o f  the Rebellion, ed. by  
W. D. Macray, 6 vol. (Oxford, 1888) ; and R. Granville, The  King's 
General in the West (London, New York, 1908). 

GRENVILLE, THOMAS ( I  755-1 846), English bibliophile, 
was born on Dec. 31, 1755. H e  was, with one interval, a member 
of parliament from 1780 to 1818, and for a few months during 
1806 and 1807 president of the board of control and first lord 
of the admiralty. He is more famous as a book collector than 
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as a statesman; he bequeathed his large and valuable library to  
the British Museum, where it is still preserved under his name. 

He died in London on Dec. I;, 1846. 
A catalogue of the Grenville library was published by H. J. 

Payne and H. Foss, Bibliotheca Grenz~illiana (3 vols., 1842-48). 

GRENVILLE, WILLIAM WYNDHAM G R E N - 
VIELE, BARON (1759-1834)~ English statesman, youngest son 
of George Grenville, was born on Oct. 25, 17j9, and educated 
at  Eton and Christ Church, Oxford. In Feb. 1782 Grenville was 
elected member for the borough of Buckingham, and in the 
following September he became secretary to his brother, Earl 
Temple, lord lieutenant of Ireland. H e  left office in June 1783, 
but in December he became paymaster-general of the forces under 
William Pitt, and in 1786 vice-president of the committee of 
trade. In  178 7 he was sent on a mission to The Hague and Ver- 
sailles with reference to the affairs of Holland. In  Jan. 1789 he 
was chosen speaker of the House of Commons, but vacated the 
chair in the same year on being appointed secretary of State for 
the home department; about the same time he resigned his other 
offices, but he became president of the board of control, and in 
Kovember 1790 was created a peer as Baron Grenville. In  1791 
he was transferred to the foreign office, retaining his post at the 
board of control until 1793. Although his ability was appreciated 
by Pitt, the two often differed on important matters. In Feb. 
1801 he resigned office with Pitt because George 111. would not 
consent to the introduction of any measure of Roman Catholic 
relief, and in opposition he gradually separated himself from his 
former leader. &'hen Pitt returned to power in 1804 Grenville . 
refused to join the ministry unless his political ally, Fox, was also 

lived for some years, carrying on business and acting as an agent 
for Henry VIII.  In  15 j1 owing to the mismanagement of Sir 
William Dansell, "king's merchant," Gresham was called in to 
advise the English Government. He was allowed to apply his 
own methods, many of them quite arbitrary and unfair, for rais- 
ing the value of the pound sterling on the "bourse" of Antwerp, 
and in a few years nearly all Edward VI.'s debts were discharged. 
Except for a short period during Mary's reign, he remained 
financial agent of the crown until he was obliged to leave Ant- 
werp on hfarch 19, I 567, on the outbreak of the war in the Low 
Countries. He was at the time on embassy to the duchess of 
Parma at Brussels. He continued his business as merchant and 
financial agent of the Government, though living in London. 
Elizabeth kept Lady Mary Grey a prisoner in his house from 
June 1569 to the end of I j72. 

In I j65 Gresham proposed to the court of aldermen of London 
to build at his own expense a bourse of exchange, if they would 
purchase a suitable piece of ground. He reimbursed himself by 
letting out the upper part of the building as shops. He died on 
Nov. 21, 1579. The bulk of his property was bequeathed to his 
widow with the stipulation that after her decease his residence in 
Bishopsgate street, and the rents accruing from the Royal Ex- 
change should be vested in the hands of the corporation of Lon- 
don and the Mercers' Company for the purpose of instituting a 
college in which seven professors should lecture on astronomy, 
geometry, physic, law, divinity, rhetoric and music. The lectures 
were given in the original building from I j97 until 1768 when it 
was converted into an excise office. The Royal Exchange was 
then used for them until the present building was erected in 1843. 

admitted thereto; this was impossible and he rkmained out of A notice of Gresham is coniained in ~uller 's Worthies and Ward's 
until Feb, 1806, after Pitt's death, he became the Gresham Professors; but the fullest account of him, as well as of the 

nominal head of a coalition G ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  ~ h ~ ~ ~ h  unfortunate in history of the Exchange and Gresham College is that by J. bf. Burgon 
in his Life and Times o f  Sir Thomas Gresham ( z  vols., 1839). See also 

its conduct of foreign affairs, this ministry deserves to be remem- a ~ ~ j ~ f  ~~~~i~ o f  sir ~h~~~~ ~~~~h~~ (Ig33) ; ~h~ ~ j f ~  o f  Sir 
bered for its passage of the act abolishing the slave trade (180;). Thomas Gresham, Founder of the Royal Exchange (1845) ; and F. R. 
I t s  influence, however, was weakened by the death of Fox. and in Salter, Sir Thomas Greshanz, 13-18-1579 (1925). 

consequence of a minute drawn up by Grenville and some of his 
colleagues the king demanded from his ministers an assurance 
that in future they would not urge upon him any measures for 
the relief of Roman Catholics. They refused to give this assur- 
ance and in March 1807 they resigned. 

Lord Grenville never held ofice again, although requested to 
do so on several occasions. He continued to take part in public 
life, supported Roman Catholic emancipation, and, during the 
remaining years of his active political career, which ended in 
1823, he generally voted with the Whigs. He died on Jan. 12 ,  1834. 

See the Dropmore MSS. for Grenville's correspondence, and the 
report on this publication by the Historical Manuscripts Commission. 

GRENZMARK (Grenzmark Posen-West Preussen), Ger- 
many, an administrative district (Regierungsbezzrk) of the Prus- 
slan province of Pomerania. From 1919 to 1939 it comprised 
what remained to Germany of the former provinces of Posen and 
West Prussia, with an area of 2,991 sq.mi. and a population in 
1925 of 136,919. After Hltler's conquest of Poland in 1939, it 
was extended to inclxde the former lands of Germany; Polish 
families were deported, and their houses and farms given to Ger- 
man-speaking settlers, many of whom were uprooted in the Baltic 
provinces and "brought home to the reich." The area of the en- 
larged Grenzmark was 4.421 sq.mi., and the population (1939) 
478,521. The district is a low plateau, highest in the north, 
covered with glacial and related deposits, and dotted with small 
'lakes. I t  is agricultural and pastoral, the chief crops being cereals 
and potatoes. and the industries are brewlng and the manufacture 
of agricultural machinery and starch. A little tobacco is grown 
and manufactured, while there is some trade in timber and 
leather. 

GRESHAM, SIR THOMAS (1519-15'jg), London mer- 
chant, the founder of the Royal Exchange, was descended from 
an old Norfolk family, and was the son of Sir Richard Gresham, 
a London merchant knighted by Henry VIII.  He went to Caius 
college, Cambridge, and was apprenticed for eight years to his 
uncle, Sir John Gresham In 1543 he was admitted a member of 
the Mercers' Company, and went to the Low Countries, where he 

GRESHAM, WALTER QUINTON (1832-189j), Ameri- 
can statesman and jurist, was born near Lanesville, Ind., on March 
17, 1832. He spent two years in an academy at Corydon, Ind., and 
one year at the Indiana State university at  Bloomington, then 
studied law, and in 1854 was admitted to the bar. He was active 
as a campaign speaker for the republican ticket in 1856, and in 
1860 was elected to  the Indiana house of representatives. I n  1861 
he became colonel of volunteer infantry; in 1862 he commanded 
a brigade, and in 1863 he was appointed brigadier-general of volun- 
teers. In 1864 he commanded a division in Sherman's Atlanta 
campaign, and before Atlanta, on July 20, he received a wound 
which forced him to retire from active service, and left him lame 
for life. In  1865 he was breveted major-general of volunteers. 
After the war he practised law at  New Albany, Ind., and in 1869 
was appointed by President Grant U.S. district judge for Indiana. 
In April, 1883, he succeeded Timothy 0. Howe (1816-83) as post- 
master-general in President Arthur's cabinet, taking an active 
part in the suppression of the Louisiana lottery, and in Sept. 1884, 
succeeded Charles J. Folger as secretary of the treasury. In  the 
following month he resigned to accept an appointment as U.S. cir- 
cuit judge. Gresham was a candidate for the republican presiden- 
tial nomination in 1884 and 1888. Gradually, however, he grew 
out of sympathy with the republican leaders and policy, and in 
1892 advocated the electi.on of the democratic candidate, Grover 
Cleveland, for the presidency. From March 7, 1893, until his 
death at  Washington on May 28, 1895, he was secretary of State 
in President Cleveland's cabinet. 

GRESHAM'S LAW, in economics, the name suggested in 
1857 by H. D. Macleod for the principle of currency which may 
be briefly summarized-"bad money drives out good." Macleod 
gave it this name, which has been universally adopted, under the 
impression that the principle was first explained by Sir Thomas 
Gresham in 1558. I n  reality it had been well set forth by earlier 
economic writers, notably Oresme and Copernicus. hlacleod states 
the law in these terms: the worst form of currency in circula- 
tion regulates the value of the whole currency and drives all other 
forms of currency out of circulation. Gresham's law applies 
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where there is underweight or dehased coin in circulation with full- marry before witnesses. At Gretna Green the ceremony was usually 
weight coin of the same metal; where there are two metals in circula- performed by the blacksmith, although any person might officiate, and 
tion, and one is undervalued as compared with the other; and where the tollhouse, the inn or (after 1826) Gretna hall were the scenes of 
inconvertible paper money is put into circulation side by side with a many such weddings. As many as 200 couples were married a t  the 
metallic currency. See further BTMETALLISM; MOXEY. tollhouse in a year. In 1856 the law required one of the contracting 

GRESSET, JEAN BABTISTE LOUIS (1709-1777), parties to reside in Scotland for three weeks before marrying, and after 
French poet and dramatist whose narrative poem Ver-Vert (1734), the Marriage (Scotland) act, 1939, these irregular marriages were 

abolished on July 1, 1940. During World War I a temporary manu- describing with wit tinged with malice the adventures of a parrot, 
facturing township for the provision of cordite was created on a tract 

decorously brought UP in one convent: when he visits another, of land about 10 mi. long and fronl 1 to 2 mi. wide, with Gretna Green 
was an immediate and lasting success. Born at Amiens, Aug. 29, in its centre. This land was sold in 1924. About 3 mi. K.E. is the 
1709, Gresset was brought up by Jesuits and, a brilliant pupil, was site of the battle of Solway Moss, where in 1542 the English defeated 
encouraged to enter the society in 1726. He  studied a t  Paris and the under James V. , 
taught in a number of Jesuit schools, but was meanwhile writing GRETRY, ANDRE ERNEST MODESTE (1741-1813), 
light occasional verse. I n  1734 he published Ver-Vert, which France-Belgian composer who was a prominent figure in the  
made him famous, and follo~ved it by Le Caiime impromptu and development of the ope'ra conzique. Born a t  Lihge on Feb. 11, 
Le Lzttrkz vivpnt. Returning to Paris in 1735 for a year's study 1741. he vias a chorister at the church of St.  Denis a t  Likge and 
of theology, he wrote there La Chartreuse and Les Ombres: these studied the violin with Nicolas Rennekin and Henri Moreau. 
lively accounts of life in a Jesuit college, precise and pointed Having become acquainted with Italian music through visits of 
in detail. led first to his banishment to the provinces and then Italian musicians, he received in 1760 a grant to s tudy a t  the  Col- 
to his expulsion from the order: he had not yet taken his final lhge Likgeois in Rome. I n  Italy he worked with G .  B. Casali and  
vows and the anticlerical tendency of his poetry was rather the G. B. Martini, producing an intermezzo, La Vendernmatrice, in 
result of natural frivolity and a keen eye for absurdity exercised Rome in 1765. I n  1766 he was in Geneva, where he wrote a 
in the only world he knew than of deliberate impiety. He re- French ope'ra conziqzre, Isabelle et Gertrude, based on a tale of 
turned to Paris and was warmly received, being granted an official Voltaire, and in 1767 he settled in Paris, producing Le Huron, 
pension. I n  1740 he wrote Edouard 111, the first French tragedy again on a tale of Voltaire, the following year. Two further works 
in which a murder was enacted on the stage. Other plays were followed, Lzrcile and Le Tableau parlant, and thenceforth GrCtry's 
the verse comedies Sidnei (1745) and his dramatic masterpiece, position as the leading composer of opdras comiques was estab- 
Le Me'chant (1747), a witty expos6 of salon life, instantly success- lished. Between 1770 and 1803 he produced about 50 stage works, 
ful and highly praised for its pithy dialogue. He  was admitted mostly ope'ras conziques written for the Comkdie Italienne bu t  in- 
to the AcadCmie francaise in 1748. I n  1749 he retired to Amiens, cluding some larger-scale works produced at the Paris OpCra. His  
where he was offered official employment a t  the Acadkmie, and best works are Ze'mive et Azor (1771), L ' A ~ n a n f  jaloztx (1778) ,  
where he married. H e  came to regret his literary career, and al- L'Epreuve villageoise (1784) and Richard Coeur de Lion (17841, 
though he continued to write, in 1759 he renounced his work for the last containing an aria, ''a Richard, 6 mon roi, l'univers 
the theatre in a Lettre sur la come'die. He died a t  Amiens, June 16, t'abandonne." which acquired significance during the  French Revo- 
1777. His poem. Le Parrain ~nagnifique, written in 1758, re- lution. His works were less often given after 1789, but  he served 
mained unpublished until 18 10. the new regime faithfully and became inspector of studies of the 

See J .  brogue, J .  B. L. Gresset (1894). Paris conservatoire. H e  died a t  Montmorency, near Paris,  on 
GRESSMANN, HUGO (1877-1927), Geman Old Testa- Sept. 24, 1813. Grktry's music has great charm and vitality and 

merit scholar m-ho was a prominent advocate of the religio- reveals an undoubted melodic gift. Occasional revivals of his 
historical approach, was born in Mb;lln, Lauenberg, on March 21, Stage l ~ o r k s  in the 20th century were invariably successful. His  
1877. After attending the University of Gijttingen he was.Priv- ballet nlusic has a grace matched by few other 18th-century com- 
&dozent a t  Kiel (1902-06) where he  wrote his first important posers. Forty-nine volumes of his dramatic works were published 
book, Der Ursprung der israelitisch-judischen Eschatologie (1905), by the Belgian government between 1883 and 1957. 
influenced by the methods of Hermann Gunkel's form criticism BIBLIOGRAPHY.-H~~~~ de Curzon, Gre'try (1907) ; J .  Bruyr, Gre'try 
and by the Religionsgeschichtliche Schule, which applied to the (1931); Susanne Clercx, G f ' h t ~ y  (1944). (Cs. CH.) 
Bible lessons learned from the history of comparative religion. GREUZE, JEAN BAPTISTE (1 72 5-1805). French genre 
I n  this work and in his posthumously published Der il/lessias and portrait painter, was born a t  Tournus. in Burgundy. on Aug. 
(1929) Gressmann advanced the new theory that eschatology was 21, 1725, of a Poor family. His precocious desire to paint and  
not a late phenomenon in Israel but pre-exilic, and its popular draw was not well received, but his father was eventually per- 
form can be traced in many Old Testament passages. His works suaded t~ send him as a pupil t~ Charles Grandon, a portrait  
show the insights into the history and geography of Palestine painter in Lyons. Grandon's talent mas limited and the greatest 
gained by his association with the Deutsches Evangelisches Institut service he performed for  Greuze was to give him access to  his 
fiir Altertun~swissenchaft in Jerusalem, which he visited in 1906 collection of Dutch and Flemish engravings and to take him with 
before going as professor to Berlin in 1907. After Altorientalische him to Paris in the early 1750s. There Greuze enrolled a t  the 
Texte und Bilder (1909; 2nd ed., 1926-27) he wrote Die alteste academy and was befriended by the painter J. Sylvestre and the 
Geschichtsschreibung und Prophetie Israels (1910; 2nd ed., 1921) sculptor J. Pigalle. Greuze first exhibited a t  the  Salon of 1755 
and Die Anfange Isvaels (1914; 2nd ed., 1922), both forming and won an immediate success with his crowded and  uplifting work 
volumes of Gunkel's Schriften des Alten Testaments. Gress- "En  pere de famille expliquant la Bible & ses enfants" (Dresden).  
mann's other important works lvere Moses und seine Zeit (1913) Although Greuze's attention a t  this period was fixed on a simpler 
and Die Lade Jahves (1920). H e  died in Chicago, Ill., xvhile on a and more traditional type of genre painting in which the  influence 
lecture tour, April 6, 1927. of 1 7th-century Dutch masters is clearly apparent (e.g., "L'Bcolier 

See Zeitschrijt jiir die ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l i ~ h ~  wissenschaft, vol. 5 ,  pp. endormi," Montpellier), the congratulations he received for this 
lWxxiv (1927) for memoirs of Gressmann and vol. 69, pp. 211-228 faintly bogus morality turned his head and established the lines 
(1957) for a list of his works. (.4. S. K.) of his future career. 

GRETNA GREEN, a village in Gretna civil parish. Durn- I n  Sept. 1755 he left  for  I ta ly;  he lived there for two years, one 
friesshire, s co t , ,  94 N , I ~ ,  of Carlisle and 239 E,S.E, of of the few artists of the 18th century to remain impervious to  the  
Dumfries by road, and 4 mi. from the Sark river, there the di- almost fatal  attraction of Italian painting. I n  1759 he became 
viding line betxveen England and Scotland. The raillrap station at acquainted with Diderot who encouraged his inclination toward 
Gretna is on the English side. Pop. of Gretna village (1951) 2.057. melodramatic genre, and throughout the 1760s Greuze reached 
It  has long been famous as the goal of eloping couples seeking hasty ever nelx, heights of popular acclaim \T-ith "L 'Accord~e  de \'illage" 
marriage. Until 17.54, the date of Lord Hard~vicke's act, such marriapes (1761, L ~ ~ \ : ~ ~ ) .  '(I,, n'Iort du Paralytiquen Leningrad) and had commonly been performed in the Fleet prison in London, but aiter 
that date runa\rays ivere obliged to cross the border, as it formerl,~ the drawings "Le Fils Ingrat" and "Le Fils Puni" (1765. Lillej. 
sufficed under Scots law for couples merely to declare their wish to These vere undoubtedly fertile years, for Greuze was also 
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painting portraits whose worth has not declined, and a certain 
number of those allegories of girls lamenting the loss of their 
sparrows with which his name is indissolubly linked. Stimulated 
by  his success to a mood of almost hysterical pride which antago- 
nized all those with whom he came into contact, Greuze in 1769 
presented a dreary classical piece entitled "SCvkre et Caracalla" 
(Louvre) which was to entitle him to be admitted to the Academy 
as a history painter. This claim was rejected, and in the storm 
of resentment which followed, Greuze resigned from the Academy 
and for the next 30 years exhibited his works to the public in 
his own studio. 

Throughout the 1770s Greuze was kept busy painting moralities 
of an increasingly minatory nature ("Le Fils Puni," 1778. Louvre; 
"La Mauvaise Belle-Mkre." 1781) and was visited by many for- 
eign dignitaries, notably the grand duke Paul Petrovich of Russia 
who commissioned from him a number of works. But his income 
was precarious, and by 1785, when he was reduced to painting 
bloated studies of girls, his once considerable talent was exhausted. 
H e  died in the Louvre on March 4, 180j, in great poverty. 

Greuze abused his very real gifts in an attempt to give the 
public what it wanted. His large genre pictures, which are badly 
painted, were rapturously received by a public whose tastes had 
been formed by the novels of Samuel Richardson and Jean Jacques 
Rousseau. He is today remembered for his studies of girls in a 
state of calculated disarray; his fine portraits, his magnificent 
drawings are neglected. He had few pupils but many imitators 
and in his own lifetime was partially ruined by the vogue for senti- 
mental genre painting which he himself had inaugurated. 

B I B L I ~ ~ R ~ P E Y . - - M ~ ~ .  De Valori, Greuze, ou l'dccordde de Village 
(1813) ; C .  Mauclair, J .  B .  Greuze, sa vie, son oeuvre, son kpoque 
(19oj) ; Jean Martin, Catalogue raisonnd de l'oeuvre de J .  B .  Greuze 
(1908). (AA. B ) 

GREVILLE, CHARLES CAVENDISH FULKE (1794- 
1865), whose diary remains the outstanding source for the history 
of British politics in the first half of the 19th century, was a distant 
cousin of Lord Warwick and, through his mother, the grandson of 
the 3rd duke of Portland ( q . ~ . ) ,  who was twice prime minister. 
Greville was born on April 2 .  1794. Through his grandfather, 
Greville was appointed to the reversion to the secretaryship of 
Jamaica when he was seven, a sinecure which was abolished in his 
lifetime. though he was recompensed with the emoluments until 
his death. 

\\'hen he mas ten he was given the reversion to the clerkship 
of the privy council. He was educated at  Eton and a t  Christ 
Church, Oxford, but he left without a degree in 1814 to work 
as private secretary to the secretary for war, Lord Bathurst. He 
became clerk of the privy council when he was 27, and he dis- 
charged the duties of this office for nearly 40 years. This work 
brought him into close touch with the royal family and the leading 
public men of the time, and gave him a clear insight into public 
affairs, though he regretted that his work precluded him from tak- 
ing part in politics. 

Starting somenhat spasmodically when he left Oxford, but with 
increasing regularity after 1818, Greville kept a diary recording 
all important political events, embellished with an extremely 
shrewd (though not always eulogistic) commentary on individuals. 
H e  wrote his diary at  the time of the events he described. read 
it  through regularly in after life, but did not materially vary what 
he had originally written. 

The last entry was made in Nov. 1860 "with a full conscious- 
ness of the smallness of the interest or value" of the diary, a view 
not shared by posterity. 

Another occupation of Greville's-his guidance of the policy of 
the Times  of London-emerges from the official history of that 
journal published between 193 j and 19j2. His advice and sug- 
gestions lyere courted by successive editors; sometimes contribu- 
tions from him were published over the pseudonym "C"; he also 
wrote obituaries of a few very eminent men. 

H e  published several pamphlets, those on the corn laws (1846) 
and the precedence of Prince Albert (1840) meeting with consider- 
able success. 

Greville TTas a well-known personality on the turf. As a young 

man he managed the racing stables of George IV's brother, the 
duke of York. Later he raced in partnership with Lord George 
Bentinck and then with the duke of Portland. He once won the 
St. Leger, and he was unlucky not to win the Derby in 1845. He 
often laments in his diary the time he wasted in racing. Greville 
sold his horses in 1855. He was known as "Punch" and, behind 
his back, because of a rather sombre manner, as the "Gruncher." 
He never married. 

At intervals between 1874 and 1887, his successor at  the privy 
council, Henry Reeve, published the diary with many excisions 
and a certain softening of the text. I t  was widely enjoyed, though 
the publication was generally thought premature. In r9z7 P. W. 
U'ilson published further selections from the diary, using the copy 
made by Reeve. This copy is now in the Bodleian library at  Ox- 
ford; the original manuscript is in the British museum. In 1938 
a verbatim edition was published, edited by Lytton Strachey and 
Roger yulford. (R .  T. B. F.) 

GREVIN, JACQUES ( I  538-1 5 70), French poet and drama- 
tist whose plays introduced classical forms into French drama, 
and also the author of medical treatises on antimony and poisons. 
He was born at  Clermont-en-Beauvaisis in 1538 and became a 
doctor of medicine of Paris university. A friend and disciple of 
Ronsard and Du Bellay, he wrote love sonnets, L'Olimpe (1560) 
to Nicole Estienne, satirical sonnets, La  Gklodacrye (1560), and 
was an innovator in drama, claiming to follow the precepts of 
Aristotle and Horace. His comedies imitate the regular form of 
Plautus and Terence but have a contemporary subject and Pari- 
sian setting. Their tone is licentious. La Trdsoribre was per- 
formed at the Collkge de Beauvais in I 559. Les Esbahis, and his 
regular tragedy, Cksar (based on Plutarch and on Muret's Latin 
tragedy), were also performed there and published in his Thkdtre 
(1561). After the Conspiracy of Amboise (1560), GrBvin, being 
a Protestant, fled to England, where he was received in audience by 
Elizabeth I .  He soon returned to France but later went to Ant- 
werp. He finally took refuge with the duchess of Savoy (Margaret 
of France), who made him her physician and counselor. 

He died at  her court in Turin on Nov. 5, 15 70. 
See Grevin's Thkdtre complet et podsies choisies, ed. b y  L. Pinvert 

(1922) ;,L Pinvert, Jacques Grdvin (1899). (M. G. M.) 

GREVY, FRANCOIS PAUL JULES (1807-1891), 
French statesman, president of the republic, was born a t  Mont- 
sous-Vaudrey, Jura, on Aug. 15, 1807. An advocate by profession, 
and a strong republican, he was deputy for Jura to the constitu- 
ent assembly (1848). Foreseeing the election of Louis Bonaparte 
as president. he proposed to vest the executive power in the presi- 
dent of the council, elected and removable by the assembly; i .e . ,  
the suppression of the office of president of the republic. H e  mas 
consequently excluded from public life until 1868, when he took 
a prominent place in the Republican party. 

GrCvy was president of the national assembly (Feb. 16, 1871, 
to April 2 ,  1873)) president of the chamber of deputies (1876-79) 
and, on the resignation of Marshal MacMahon, president of the 
republic (Jan. 30, 1879). H e  was an excellent president, but un- 
fortunately, after accepting (Dec. 18, 1885) a second term of 
office, a serious scandaI arose by the exposure of the traffic in the 
decorations of the Legion of Honour carried on by his son-in-law, 
Daniel Wilson. GrCvy was not directly implicated, and did not 
fully realize his situation. Resignation was forced on him (Dec. z ,  
1887). 

He died at his native place on Sept. 9, 1891. 
BIBLIOGR~PHY.-See his Discours politiques et judiciaires, z vol. 

(1888), ed. by L Delabrousse; A. Barbou, Jules Grdvy (1879); E.  
Zevort, La Prdsidrnce de Jules Grdvy (1898). 

GREW, NEHEMIAH (1641-1 71 2 ) .  English plant anatomist 
and physiologist who shares with M. Malpighi the credit for lay- 
ing the foundations of the science of plant anatomy, was baptized 
at Mancetter, Warwickshire, on Sept. 26, 1641. He graduated 
from Pembroke hall. Cambridge, in 1661, and took his M.D. a t  
Leyden in 1671. He first practised medicine a t  Coventry, but 
soon moved to London. In  1672 he published his Anatomy of 
Vegetables Begun, which Malpighi had translated into Latin, and 
in 1673 his Idea of a Phytological History.  Grew had been elected 
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a fellow of the Royal society in 1671, and in 1681, at the society's 
request. published A Catalogz~e and Description of the Natural 
and Arti jcial  Rarities . . . Preserved at Gresham Co!lcge. To this 
a a s  appended The  Comparative Anatomy of Stomachs and Gu t s  
Begun, being several lectures read before the Royal society in the 
year 1676. This last is said to be one of the most remarkable 
studies of the 17th century, and seems to involve the first use of 
the term "comparative," so favoured since that time. In 1682 
Grew's famous Anatomy of Plants appeared. In this work. Grew 
was the first to point out that stamens are male organs, though he 
himself attributed the discovery to Sir Thomas Millington. 

Grew died in London on March 25, 1712. His collection of 
seeds and plants mas bought by Sir Hans Sloane. 

GREY, ALBERT HENRY GEORGE, 4TH EARL (1851- 
191 7) ,  British administrator, the son of Gen. Charles Grey, Queen 
Victoria's private secretary, and grandson of the 2nd earl, the 
prime minister, was born on Nov. 20, 1851; he was educated 
at Harrow and at Trinity college, Cambridge, where he graduated 
with a first class in law and history in 1873. As his uncle, the 
3rd earl, had no children! Albert Grey was the heir-presumptive 
to the earldom. He  sat in parliament as a Liberal, first for South 
Northumberland and then for the Tyneside division, from 1880 
to 1886. He  was an enthusiastic social reformer and a whole- 
hearted imperialist. He was one of the 93 dissentient Liberals 
who by voting against the Liberal government decided the fate 
of the Home Rule bill of 1886. He lost his seat in the ensuing 
general election and did not reappear in parliament till he suc- 
ceeded his uncle in the earldom in 1894. The interval had been 
largely filled with travel-chiefly along the byways of the British 
empire. 

He was appointed in 1895, after the Jameson raid, admin- 
istrator of Rhodesia in succession to Jameson. There he became 
a close friend and ardent admirer of Cecil Rhodes, and on re- 
turning to England he joined in 1899 the board of the chartered 
company. 

He went as governor general to Canada in 1904, and his term 
of office was twice prolonged, until Oct. 1911. After his return 
to public life in England, he devoted himself to propaganda in 
favour of imperial federation and proportional representation. 

Grey showed much interest in agriculture and endeavoured to 
assist licensing reform by the foundation of the Public House 
trust. 

He died at  Howick, Northumberland, on Aug. 29, 1917, leaving, 
by his wife Alice Holford, a son who succeeded him in the earl- 
dom. 

See Harold Beebie, Albert, Fourth Earl Grey, a Last Word (1917). 

GREY, CHARLES GREY, 2 s ~  EARL (1~64-184.5). English 
statesman. closely associated with the passing of the great Reform 
bill in 1832, was the eldest surviving son of Gen. Sir Charles Grey, 
afterward 1st Earl Grey, and n.as born at Fallodon, near Alnwick, 
on March 13, 1764. General Grey (1~29-180;). who was a 
younger son of the house of Grey of Howick, had already begun a 
career of active service which, like the political career of his son, 
covered nearly half a century. In  1801 he was rewarded by Henry 
Addington with a peerage, as Baron Grey of Howick, being created 
in 1806 Earl Grey and Viscount Howick. 

Young Grey was returned for Northumberland in 1786 and 
came forlvard as a vigorous assailant of the government of LVilliam 
Pitt. He was hailed by the opposition. and associated with Charles 
James Fox, Edmund Burke and Richard Brinsley Sheridan as a 
manager in the Warren Hastings impeachment. Grey became the 
trusted lieutenant of Fox, whom he was destined to succeed in the 
leadership of the party. As time went on! some differences arose 
between the two men on the conduct of the war, but there mas 
never any open breach, and their personal relations remained those 
of close friendship. Grey was a pioneer of parliamentary reform. 
He joined in founding the Society of Friends of the People for 
promoting the reform of the franchise, he presented their petition 
to parliament. and in 1793 he moved the reference of this petition 
to a parliamentary committee. Fox did nothing to discourage this 
activity, but he did not support it. At a later date Grey passed 
some rather bitter criticism on the society, but at the time he had 

no doubts on the opportuneness of the agitation. Pitt  suppressed 
the movement with a strong hand. In 1797 Grey again introduced 
proposals for parliamentary reform and. when these were rejected, 
promoted the foolish Secession. Since the parliament did not 
properly represent the nation and refused to reform itself, the 
opposition announced its intention of "seceding." or systematically 
absenting itself from parliament. This movement was originated 
by Grey. Lord Lauderdale and the duke of Bedford. Pi t t  easily 
defeated the secession manoeuvre? and Grey himself reappeared to 
protest against the Act of Union with Ireland: moved by his in- 
terest in Irish affairs. 

IVhen Pitt died in Jan. 1806 the ,411 the Talents ministry was 
formed under Grenville, with Fox as foreign secretary and Grey 
(from April 1806 to S o v .  180; styled Viscount Howick) as first 
lord of the admiralty. On Fox's death. in the follo~ving September, 
Grey became foreign secretary and leader of the house of commons. 
When the cabinet proposed to concede a portion of the Catholic 
claims, the king demanded of it an undertaking never to propose 
similar measures again. This was refused, and the Grenville-Grey 
cabinet retired in March 180;. In  the same year Grey's father 
died. and Grey went to the upper house. Opposition united Grey 
and Grenville for a time. but the parties finally split on foreign pol- 
icy. When Rapoleon returned from Elba in 181 j, Grenville fol- 
lowed the traditions of Pitt and supported the ministry in at once 
renewing hostilities. Grey followed those of Fox and maintained 
the right of France to choose its own governors and the impossibil- 
ity of checking the reaction in the emperor's favour. Grenville and 
Grey gradually drifted apart. Grey was in a small minority in op- 
posing the suspension of the Habeas Corpus act in 1817, and the 
part which he took in 1820 in opposing the bill for Queen Caro- 
line's divorce, though it won for him the respect of the nation, 
sealed the exclusion of himself and his few friends from office 
during the king's life. When in 182; Grey came forth to denounce 
the ministry of George Canning. he declared that he stood alone 
in the political world. He  scarcely exaggerated, for most of the 
if'higs followed the marquess of Lansdowne and supported Can- 
ning's and Lord Goderich's governments. 

In  182 j Grey seemed to stand forth the solitary and powerless 
relic of an extinct party. In  1830 that party was restored to its 
old numbers and activity, supreme in parliament. popular in the 
nation, and with Lord Grey at  its head, The duke of \4'ellington1s 
foolish declaration against parliamentary reform (Nov. 2 ,  1830) 
suddenly deprived him of the confidence of the country, and a 
coalition of the IVhigs and Canningites became inevitable. Grey 
was sent for by ITilliam IV on Nov. 16, 1830. and formed a coali- 
tion cabinet, pledged to reform. The question of the place to be 
offered to the indispensable Lord Brougham (9.v.) nearly wrecked 
his cabinet making, but the king in the end consented to Broug- 
ham's taking the lord chancellorship. Grey then appointed a com- 
mittee of four to study the question and prepare a moderate meas- 
ure of reform. Grey himself was an old-fashioned Whig and, 
when he took office, did not foresee how far he would go in re- 
form. But now, faced with a formidable agitation! he saved the 
country from revolution by driving through a bold measure. I n  
his view a reform sweeping enough to give general satisfaction 
would restore the aristocracy's popularity and ensure its continued 
pre-eminence. He  called the bill '.the most aristocratic measure 
that ever was proposed in parliament." 

The second reading (March 23, 1831) of the first Reform bill 
was carried in the commons by a majority of one. An oppo- 
sition amendment mas also carried, however, and on April 2 2  par- 
liament was dissolved. The second reading of a new7 bill was 
carried in the new parliament (July 7 )  by a majority of 136. When 
the bill had at  length passed the commons after months of debate, 
it was Grey's task to introduce it to the lords. I t  was rejected 
(Oct. 8) by a majority of 41. Grey had the prudence and courage 
to remain in office, with the intention of introducing a third Re- 
form bill in the next session. The last months of 1831 were the 
beginning of a political crisis such as England had not seen since 
1688. The two extreme parties. the "ultra-radicals" and the 
"ultra-tories." were ready for civil war. Between them stood the 
ministry and the majority of intelligent, peace-loving Englishmen. 
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The new bill contained substantial alterations but was no less 
efficient than the old. The second reading of the third bill in the 
commons was passed in December by a majority of 162. On 
April 9, 1832, Grey moved the second reading in the lords. A 
sufficient number of the opposition temporized, and the second 
reading was allowed to pass by a majority of nine. The intention 
was to mutilate the bill in committee. On May 7 Lyndhurst se- 
cured a motion to postpone certain clauses by a majority of 35 
against the government. Grey now reluctantly asked the king to 
give authority for the creation of peers to swamp the opposition. 
H e  greatly disliked demanding a creation; indeed but for his re- 
luctance the demand would probably have been made months 
earlier; there was now no alternative. But William IV, at first 
favourable to reform, was alienated by the violent state o f  opin- 
ion. He rejected the proposal of his ministers and accepted their 
resignation on May 9, 1832. The duke of Wellington undertook 
the hopeless task, in which Sir Robert Peel declined to join, of 
constructing a ministry that would pass a restricted or sham Re- 
form bill. After a week of the profoundest agitation throughout 
the country, the king, beaten and mortified, was forced to send for 
Grey and Brougham. H e  now angrily and reluctantly yielded to 
the creation of peers. The threat was sufficient, the necessary 
number of peers abstained, and the bill became law. 

Grey took but little part in directing the legislation of the re- 
formed parliament. Never anxious for power, he had executed 
the arduous task of 1831-32 rather as a matter of duty than of 
inclination, and he found an opportunity of retiring over the re- 
newal of the Irish "coercion" bill. I t  became clear in the dis- 
cussion on the bill that Lord Althorp, the leader of the house of 
commons, was privately opposed to retaining certain clauses which 
it  was his duty to push through the house. Lord Althorp re- 
signed, and Grey, who was now 70, resigned also (July 8, 1834). 
H e  was succeeded as premier by Lord Melbourne, who persuaded 
Lord Althorp to return to his post and to proceed with the bill 
in its milder form. 

During most of his remaining years Grey continued to live in 
retirement at Howick, where he died on July 17, 184j, in his 82nd 
year. 

BIBLIOGRAPHY.--C. Grey, Some Account o f  the Li fe  and Opinions of  
Charles, and Earl Grey (London, 1861) ; Correspondence o f  Earl Grey 
and William I V ,  . . . N o v .  1830 t o  June 1832, 2 vol. (London, 1867) ; 
Correspondence of Princess Lieven and Earl Grey,  1824-1834, ed. and 
trans. by G. Le Strange (London, 1890) ; J .  R. M. Butler, T h e  Passing 
of the Great Reform Bill (London, 1914) ; G .  M. Trevelyan, Lord Grey 
o f  the ReJornz Bill, 2nd ed. (London, 1929). (M. G. B.) 

GREY, SIR GEORGE (1812-1898), British colonial gov- 
ernor and statesman, only son of Lieutenant-Colonel Grey of the 
30th Foot, was born in Lisbon on April 14, 181 2, eight days after 
the death of his father a t  the storming of Badajoz. H e  passed 
through Sandhurst with credit, and received his comnlission in 
1829. His lieutenancy was dated 1833, and his captaincy 1839, in 
which year he sold out and left the army. I n  1836 the Royal Ge- 
ographical society accepted his offer to explore the northwest 
region of West Australia, and accordingly he landed a t  Hsnover 
bay a t  the end of 1837. The surrounding country he found 
broken and difficult, and his hardships were aggravated by the 
tropical heat and his ignorance of the continent. I n  a skirmish 
with the natives, in which he was speared near the hip, he showed 
great courage, and put the assailants to flight, shooting the chief, 
who had wounded him. After a brave endeavour to  continue his 
journey his wound forced him to retreat to the coast, whence he 
sailed to Mauritius to  recruit. Next year he again essayed ex- 
ploration, this time on the coast to  the north and south of Shark's 
bay. He had three whale-boats and an ample supply of provisions, 
but by a series of disasters his stores were spoilt by storms, his 
boats wrecked in the surf, and the party had to tramp on foot 
from Gantheaume bay to Perth, where Grey, in the end, walked 
in alone, so changed by suffering that friends did not know him. 
I n  1839 he was appointed governor-resident a t  Albany, and during 
his stay there married Eliza, daughter of Admiral Spencer, 
and also prepared for publication an account, in two volumes, of 
his expeditions. 

I n  1840 he returned t o  England, t o  be immediately appointed 

by Lord John Russell t o  succeed Colonel Gawler as governor of 
south Australia. Reaching the colony in May 1841, he found it  
in the depths of a depression caused by mismanagement and in- 
sane land speculation. By rigorously reducing public expenditure, 
and forcing the settlers to quit the town and betake themselves to 
tilling their lands, and with the opportune help of valuable copper 
discoveries, Grey helped the infant colony to emerge from the 
slough. I n  1845, when the little settlements in New Zealand were 
involved in a native war, he was sent to save them. The Maori 
chiefs made their submission. The governor gained the veneration 
of the Maori tribes, in whose welfare he took a close personal 
interest, and of whose legends and myths he made a valuable and 
scholarly collection, published in New Zealand in 1855 and re- 
printed thirty years afterwards. Grey presently became involved 
in harassing disputes with the colonists, who organized an active 
agitation for autonomy. I n  the end a constitution, partly framed 
by Grey himself, was granted them, and Grey, after eight years 
of despotic but successful rule, was transferred to  Cape Colony. 

I n  south Africa Grey thwarted a formidable Kaffir rebellion 
in the eastern provinces, and pushed on the work of settlement 
by bringing out men from the German Legion and providing them 
with homes. H e  gained the respect of the British, the confidence 
of the Boers, the admiration and the trust of the natives. The 
Dutch of the Free State and the Basuto chose him as arbitrator of 
their quarrels. When the news of the Indian Mutiny reached Cape 
Town he strained every nerve to  help Lord Canning, despatching 
men, horses, stores and £60,000 in specie to Bombay. H e  per- 
suaded a detachment, then on its way round the Cape as a rein- 
forcement for Lord Elgin in  China, to  divert its voyage t o  Cal- 
cutta. Finally, in 1859, Grey almost reached what would have 
been the culminating point of his career by federating South 
Africa. Persuaded by him, the Orange Free State passed resolu- 
tions in favour of this great step, and their action was welcomed 
by Cape Town. But the colonial office disapproved of the change, 
and when Grey attempted to persevere with it  Sir Edward Bulwer 
Lytton recalled him. A change of ministry during his voyage to 
England displaced Sir Edwzrd Bulwer Lytton. But though the 
duke of Newcastle reinstat.ed Grey, i t  was with instructions to 
let federation drop. 

In  1861 the colonial office sent him as governor to  New Zealand, 
where an inglorious native war in  Taranaki had just been suc- 
ceeded by an armed truce. Grey did his best to  avert war, but 
it  came in 1863, and spread from province to  province. Ten 
thousand regulars and as many colonial riflemen were employed to 
put it down. The imperial troops were badly handled, and Grey, 
losing patience, became involved in bitter disputes with their 
commanders. As an example to the former he himself attacked 
and captured Weraroa, the strongest of the Maori stockades, with 
a handful of militia, a feat which delighted the colonists, but 
made him as much disliked at  the war office as he now was at  
Downing street. Moreover, Grey had no longer real control over 
the islands. New Zealand had become a self-governing colony, 
and though he vindicated the colonists generally when libellous 
imputations of cruelty and land-grabbing were freely made against 
them in London, he crossed swords with his ministers when the 
latter confiscated 3,000,000 acres of tribal land belonging t o  
the insurgent Maori. Yet a condition of something like tran- 
quillity had been reached in 1867, when he received a curt inti- 
mation from the duke of Buckingham that he was about to be 
superseded. The colonists bade farewell to him in 1868 in an out- 
burst of gratitude and sympathy; but his career as a colonial 
governor was at  an end. Returning to England, he delivered many 
able speeches advocating what later came to be termed Imperial- 
ism, and stood for Newark. 

Discouraged, however, by the official Liberals, he withdrew and 
turned again to  New Zealand. I n  1872 he was given a pension 
of f ~ , o o o  a year, and settled down on the island of Kawau, not 
far  from Auckland, which he bought, and where he passed his 
leisure in planting, gardening and collecting books. I n  1875. on 
the invitation of the Auckland settlers, he became superintendent 
of their province, and entered the New Zealand house of repre- 
sentatives. H e  became premier of New Zealand in 1877. Man- 



GREY-GREY OF FALLODON 
hood suffrage, triennial parliaments, a land-tax, the purchase of 
large estates and the popular election of the governor, were lead- 
ing points of his policy. All these reforms, except the last, he lived 
to see carried; none of them were passed by him. For the fifteen 
years after the fall of his ministry in 1879 he remained a solitary 
and pathetic figure' in the New Zealand parliament, respectfully 
treated, courteously listened to, but never again invited to lead. 
In  1894, he left, New Zealand, and made his home in London, 
where he died on Sept. 2 0 ,  1898. 

Lives of Sir George Grey have been written by W. L. and L. Rees 
(1892), Professor G. C. Henderson (1907) and J. Collier (1909). 

(W. P. RE.; X.) 

GREY, HENRY GEORGE GREY, 3RD EARL (1802- 
1894), was an English statesman, born Dec. 28: 1802, at Howick. 
Northumberland, eldest son of the and Earl Grey ( q . ~ . ) .  As 
\-iscount Howick, he sat in the house of commons for It'inchelsea; 
1826-30, for Higham Ferrers, 1830-31, for Sorthumberland, 
1831-41, and for Sunderland, 1841-45, when he succeeded his 
father. He became undersecretary for the colonies in his father's 
ministry in 1830. He belonged to the more advanced party of 
colonial reformers; sharing the views of Edward Gibbon Jvakefield 
on questions of land and emigration. and he resigned in 1833 from 
dissatisfaction that slave emancipation was made gradual instead 
of immediate. In 1835 he entered Lord Melbourne's cabinet as 
secretary at war, but in 1839 he again resigned, disapproving of 
the more liberal views of some of his colleagues. He became sec- 
retary for war and the colonies in 1846, and the six years of his 
administration effected a revolution in the relations between Eng- 
land and its colonies. Grey \\-as the first minister to proclaim 
that the colonies were to be governed for their own benefit as well 
as for that of England; the first systematically to accord them 
self-government so far as then seemed possible; and the first to 
introduce free trade into their relations with Great Britain and 
Ireland. The concession by which colonies were allowed to tax 
imports from the mother country ad libitum was not his; he pro- 
tested against it, but was overruled. His greatest success ~ a s  in 
Canada, where his appointment of Lord Elgin as governor general 
and wise support of Elgin's policy led to the recognition of re- 
sponsible government (I 847). He also drafted constitutions for 
the Australian colonies and for New Zealand, but the latter proved 
unworkable and had to be suspended, leaving the conduct of affairs 
in the masterful hands of Sir George Grey (q.v.). His policy in 
the It'est Indies and Ceylon was criticized as repressive, and he 
aggravated the difficult situation in the Cape Colony by an ill- 
judged attempt to settle convicts there. He resigned with his 
colleagues in 1852 and never again held office. In retirement he 
wrote a history and defense of his colonial policy in the form of 
letters to Lord John Russell, a dry but instructive book (Colonial 
Policy of Lord John Rz~ssell's Adqninistrution, 1853). 

During the remainder of his long life, he exercised a vigilant 
criticism of public affairs. His principal parliamentary appear- 
ances were when he moved for a committee on Irish affairs in 
1866: and when in 18 78 he passionately opposed the policy of the 
Beaconsfield cabinet in India. He died at Ho~vick on Oct. 9. 1894. 

GREY, LADY JANE (I 537-1 5 54). for nine days queen of 
England, was the great-granddaughter of Henry VII. She was 
the daughter of Henry Grey, marquess of Dorset by his wife, Lady 
Frances Brandon, daughter of Princess Mary of England by her 
second marriage with Charles Brandon, duke of Suffolk. 

She was born at Bradgate, Leicestershire in Sept. 1537. Her 
parents bestowed more than ordinary care upon her education, 
and she became the marvel of the age for her acquirements. She 
spoke and wrote Greek and Latin with an accuracy that satisfied 
even such critics as Roger Ascham and her tutor John Aylmer, 
afterward bishop of London. She also acquired some knowledge 
of at least three oriental tongues, Hebrew, Chaldee and Arabic. 
In his Schoolmaster Xscham records her devotion to her studies 
and the harshness she experienced from her parents. Learning 
was her solace: in reading Demosthenes and Plato she found a 
refuge from domestic unhappiness. When she was nine years 
old Thomas, Lord Seymour, obtained her wardship, and induced 
her parents to let her stay with him, even after the death of his 

wife, Queen Catherine Parr, by promising to marry her to his 
nephew, King Edward VI. Lord Seymour, however, was attainted 
of high treason and beheaded in I 549. Jane returned to her 
studies a t  Bradgate. 

But the duke of Somerset was beheaded three years after his 
brother, and, the dukedom of Suffolk having become extinct by 
the deaths of Charles Brandon and his two sons, the title was con- 
ferred upon the marquess of Dorset, Jane's father. Jane was now 
constantly at  court. Northumberland, who was all-powerful, en- 
deavoured to secure his position by family alliances. His fourth 
son, Lord Guildford Dudley, was accordingly wedded to Lady 
Jane Grey on May 21, I 553. The bride went to  live with her 
husband's parents, whom she disliked, and the misery of her 
marriage brought on a severe illness. The match had the full 
approval of Edward VI, who was now persuaded by  Northumber- 
land to break through his father's will and make a new settlement 
of the succession to the crown in favour of Lady Jane and her 
heirs. The document was witnessed (June 21) by  the signatures 
of all the council and of all but one of the judges; but those 
of the judges were obtained only with difficulty by threats and 
intimidation. 

Edward VI died on July 6, 15 53, and it was announced to Lady 
Jane that she was queen. She was 16 years of age. The news 
was a most unwelcome surprise; she fainted and for some time 
resisted all persuasions to accept the fatal dignity, but  eventually 
she yielded. The better to mature their plans the  cabal had kept 
the king's death secret for some days; Queen Jane's proclamation 
was issued on the tenth. Mary, however, had received early in- 
timation of her brother's death, and, retiring from Hunsdon into 
Norfolk, gathered around her the nobility and commons of those 
parts. The army with which Northumberland went to oppose her 
began to melt away. In London many of the councillors met  a t  
Baynard's castle, revoked their former acts as done under coercion 
and caused the lord mayor to proclaim Queen Mary. which he 
did (July 19) amid the shouts of the cit~zens. The  duke of 
Suffolk told his daughter that she must lay aside her royal dignity; 
she replied that she relinquished most willingly a crown that she 
had only accepted out of obedience to him and her mother, and 
her nine days' reign was over. 

Lady Jane and her father were committed to  the Tower; but 
Suffolk procured a pardon. Lady Jane, her husband Dudley and 
others were arraigned for high treason a t  the Guildhall (Nov. 14). 
She pleaded guilty and was sentenced to death. The execution 
of the sentence was suspended, but the participation of her father 
in the Wyat rebellion sealed her fate. She and her husband were 
beheaded on Feb. 12, I 554, her husband on Tower Hill, and her- 
self within the Tower an hour afterward, amid universal sympathy 
and compassion. 

See Sir N H Nicolas, Literary Remains o f  Lady  Jane Grey  (London, 
1825) ; R Dave). T h e  *Vine Days' Queen (London, 1909). 

GREY, ZANE (187j-1939), U.S. writer of western fiction, 
was born in Zanesv~lle. O., on Jan. 31. 18ij. H e  practised den- 
t ~ s t r y  in IVew Tork (1898-1904). In  the latter year he published 
pr~vately a story of ploneer life. B e t t y  Zulze, based on a journal by 
a maternal ancestor. Col Eb Zane. The Spirit of the Border,  
also based on Zane's notes. hecame a best seller. Grey wrote 54 
novels. of which over fifteen mllllon copies were sold. Most popu- 
lar n a s  Rzder~  o f  the Pzrrple Sage (1912). Grey died a t  Altadena, 
Cal~f . .  on Oct. 23 1939 (F L.  M T  ) 

GREYHOUND RACING: see DOG RACING. 
GREYMOUTH, a seaport of New Zealand, the principal port 

on the west coast of South Island, in Grey county. I t  stands on 
the small estuary of the Grey or Mavhera river, has a good har- 
bour and railway communication mith Hokitika to the south, 
Christchurch to the east and Westport to the north. The district 
is both auriferous and coal-bearing. The timber, wool and flax 
trade is TT ell developed. 

Pop (1961) 8,881. 
GREY OF FALLODON, EDWARD GREY, IST VIS- 

COUNT (1862-1933), English statesman, was educated a t  Win- 
chester and at  Balliol college, Oxford, and succeeded his grand- 
father, the 2nd baronet, a t  the age of 20. Sir Edward Grey 
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entered the house of commons as Liberal member for Berwick- 
on-Tweed in 1885. He was a disciple of Lord Rosebery, and in 
the 1892-95 Liberal ministry he was undersecretary for foreign 
affairs. Outside of foreign affairs he played only a small part in 
the period of Liberal opposition between 1895 and 1905. When 
Campbell-Bannerman's cabinet was formed in Dec. 1905, he be- 
came foreign minister. 

Grey had previously announced that the Liberal government 
would maintain Lord Lansdowne's policy of an entente with France 
and an alliance with Japan, and during the general election of 
Jan. 1906 he said that, if war were forced on France, which was 
being pressed by Germany about Morocco, he believed British 
public opinion would rally to France's support. I n  1907 he con- 
cluded a convention with Russia about Persia, by which the in- 
tegrity of that country was to be maintained, but Britain recog- 
nized that Russia had rights and interests in the northern zone 
and Russia recognized Britain's in the southern zone. 

I n  1908-the year in which Herbert Asquith, an intimate friend 
of Grey, became prime minister-the European situation was con- 
siderably modified by the assertion in October by Prince Ferdi- 
nand of the independence of Bulgaria and his assumption of the 
title of king, and the simultaneous annexation of Austria-Hungary 
of Bosnia and Hercegovina, which it had administered under the 
treaty of Berlin. These strokes of policy moved the indignation 
of both the Russian people and the Russian government; but the 
German emperor announced that he would stand by his Austrian 
ally in "shining armour." Grey, though he protested against the 
infraction of the public law of Europe, was unable to promise 
Russia anything more than diplomatic support. Grey's main pre- 
occupation was British relations with Germany, which dispatched 
a t  the beginning of July 1911, the gunboat "Panther" to the north- 
west African coast a t  Agadir, to protect, i t  was alleged, German 
interests. In view of this further attempt to test, and if possible 
loosen, the entente, he issued a warning through Lloyd George that 
Britain intended a t  all hazards to maintain its place among the 
powers. The warning sufficed to make Germany lower its tone, 
and subsequently Grey explained to parliament that the foreign 
policy of the government was a continuation of Lord Lansdowne's 
and had got rid of the constant trouble with France and Russia; 
that British friendship with these powers, far from constituting a 
hostile encirclement of Germany. afforded a guarantee that none 
would pursue an aggressive policy toward i t ;  but that, when a 
nation had the biggest army and was increasing its already big 
navy, it was natural that other powers should be apprehensive. 

LVhile a section of Radicals and Labour men were suspicious of 
Grey's policy. public opinion in general (including the Conserva- 
tive opposition) supported him. In  the following year he received 
the Order of the Garter, an unusual distinction for a commoner. 
I n  the meantime, nothing would content the German government 
but an absolute pledge of neutrality by Britain if Germany were 
engaged in war-a pledge which Grey naturally could not give. 

As soon as Grey heard of the Austrian ultimatum delivered at 
Belgrade on July 23, 1914. he realized at  once that Russia could 
not allow Serbia to be crushed Acting in the face of a lukewarm 
or hostile Germany, he indefatigably proposed various schemes for 
conciliation and conference; but Austr~a on the expiry of the time- 
limit of 48 hr. declared mar on Serbia. Hopeful negotiations which 
had been begun directly between Russian and Austria were wrecked 
by a German ultimatum to Russia to countermand its mobillza- 
tion; and on Monday. Aug. 3, Germany declared war on France. 

Grey with a cabinet rallying, with few exceptions, to his ~riew, 
made an appeal in the house of commons on Aug. 3 for public 
and parliamentary support to a policy of action. The speech 
finally decided a wavering public opinion; with the exception of 
some Radicals and extremist Labour men, all parties, including 
the Irish Nationalists, accepted the necessity of war. Grey de- 
manded next day that Germany should respect the neutrality of 
Belgium, and, on the German refusal, England went to war. 

hluch of his time and attention was occupied by difficult ques- 
tions arising out of the blockade of Germany and the coqsequent 
interference with the trade of neutrals. Public opinion in Great 
Britain constantly complained that the blockade was not en- 

forced with sufficient strictness; while the United States, as the 
principal neutral, harassed the British government by repeated 
notes, denouncing the methods of the British navy as unneces- 
sarily prejudicial to U.S. trade and contrary to international law. 

Credit must be given to Grey for facilitating, in the early sum- 
mer of 1915, the entry of Italy-until May 3 a member of the 
Triple Alliance-into the war against the Central Powers. His 
warnings, however, failed to prevent Bulgaria from taking the field 
against the Allies in the autumn of the same year. 

In July 1916 an affection of the eyes, made it advisable that he 
should have as much relief from work as possible, and he accepted 
a peerage. When a few months later, in December, Asquith was 
succeeded in the premiership by Lloyd George, failing eyesight 
and political comradeship both united to determine him to bring 
his 11 years' tenure of the foreign office to a close. He had 
served for a longer consecutive period than any predecessor, and in 
his official methods he carried out his own precept-that foreign 
policy required not striking effects or bold strokes but careful 
steering. With the exception of a three months' mission in 1919 
to the U S ,  to deal with questions arising out of the peace, he did 
not emerge from his retirement until 1922. I t  was the time of 
the decadence of the coalition government and Lord Grey urged 
that it was not trusted and should come to an end, which happened 
within a few months; he was also anxious to resuscitate the Liberal 
party. In  foreign affairs he pressed for the re-establishment of 
good relations with France, and for the arrangement of an inclu- 
sive peace pact, beginning with France. When such a pact was 
concluded at  Locarno in 1925 he welcomed it. The cause to which 
he devoted most of his energy was that of the League of Nations. 
In  Aug. 1928 Lord Grey was elected chancellor of Oxford univer- 
sity. He died Sept. 7 ,  1933. (G. E. B. ;  X.) 

See Viscount Grey, Twenty-Five Years, 1892-1916, 2 vol. (1925)  ; 
H. Lutz ,  Lord Gvey und der Weltkrieg ( 1 9 2 7 ;  English trans. by E, W. 
Dickes, 1928). 

GREY OF WILTON and GREY OF RUTHYN. The 
first Lord Grey of Wilton was SIR REYNOLD DE GREY (d. 1308) of 
Wilton, Herefordshire, and of Shirland, Derbyshire, who was 
summoned to parliament as a baron in or before 1290. From him 
descended successive generations of Lords Grey of Wilton, none 
of whom achieved distinction until WILLIAM (d. 1562), 13th lord, 
came of age in 1529. He held commands in France under Henry 
VIII,  was a leader of the English army which defeated the Scots 
at the battle of Pinkie (1547) and helped to suppress the \vest 
country rebellion (1549). Imprisoned (1551) as a friend of the 
fallen Protector Somerset and afterward implicated in the attempt 
(1553) to put Lady Jane Grey on the throne, he was pardoned 
by Queen Mary and was entrusted with the defense of Guines. 
In Jan. 1558 he was forced to surrender the town to the French. 
He later served in Scotland and besieged Leith in May 1560 His 
son ARTHUR (d 1593), 14th lord, fought in France and Scotland 
with his father. As lord deputy in Ireland (1580-82) he reduced 
the Irish rebels to submission, but was afterward charged nith 
having ordered the massacre of about 500 Italians and Spaniards 
at Smerwick (Nov. 1580). While in Ireland Grey was served 
as secretary by Edmund Spenser, and it is perhaps he nho  figures 
as Artegall in the Faerie Queene. He was a commissioner for the 
trial of Mary, queen of Scots (1 586). His son THOMAS (d l614), 
15th and last lord. became involved in the Bye plot and in Nov. 
1603 forfeited hls honours and was imprisoned in the Tower untll 
his death. With him the male line of the family came to an end, 
but the title was revived (1 784), in the archaic form Grey de \Vil- 
ton, for a descendant of his sister BRIDGET (d. 1648). SIR THOMAS 
EGERTON (d. 1814), who was created Viscount Grey de Wilton 
and earl of \$Tilton (1801). The barony expired at his death. 

In 1282 Edward I rewarded Reynold, Lord Grey of \\Tilton, for 
his services in the Welsh wars with a grant of the lordship of 
Ruthyn, Denbighshire. JOHN (d 1323), 2nd lord of Wilton, set- 
tled Ruthyn on his younger son, ROGER (d 1353), \tho in 1325 
was summoned to parliament as LORD GREY OF RUTHYN. Roger's 
grandson REYNOLD GREY (d 1440), 3rd lord, was appointed lieu- 
tenant (1402) in north Wales to deal with the Welsh rebels, but 
was himself captured by Owen Glendower and was afterward 
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ransomed. He was succeeded by his grandson EDMUND GREY (d. 
1490), mho deserted to the Yorkist cause while in command of 
the royal vanguard at the battle of Northampton (1460). He 
soon found favour with Edward IV, who appointed him treasurer 
of England (1463) and created him earl of Kent (1465). The 
title descended with the earldom of Kent until 1639 (see KENT, 
EARLS A N D DUKES OF) and the barony passed to the famllies of 
Longueville (1639), Yelverton (1676), Rawdon-Hastings (1858), 
Clifton (1887) and Butler-Bowdon (1939). Edward Grey. a 
younger son of Reynold, 3rd Lord Grey of Ruthyn, married Eliza- 
beth Woodville, afterward queen of Edward IV. 

See Arthur Grey, A Commentary of the Services and Charges of 
Willianz, Lord Grey of  Wilton, KG. ,  ed. by P. de M. Grey Egerton 
(1847). (C. D R.) 

GREYTOWN or SAN JUAN DEL NORTE, a port of Nicaragua 
on the Caribbean sea, at the mouth of the northern channel of 
the delta of the San Juan river, close to the Costa Rican border 
Pop. (1959 est.) 413. Greytown was once the chief port of 
Nicaragua on the Caribbean, and between 1850 and 1870 when 
the route across Nicaragua was the most comfortable and luxuri- 
ous line of travel between eastern United States and California, 
was the terminus of the Atlantic steamers and the starting point 
of the river boats which carried travellers up the San Juan river, 
and across Lake Kicaragua, whence they took a 12-mi. stage 
ride to the Pacific port of San Juan del Sur, to continue their 
journey to San Francisco. 

Bluefields was also, during the period of the British protectorate 
over the Mosquito coast. the leading port and the chief residence 
of the English; the name by which the town was still known in 
modern times, Greytown, is the English designation, the official 
Nicaraguan name being San Juan del Norte. 

The loss of its prime position as a port was caused by the shift- 
ing sands of the San Juan river, which virtually closed the north- 
ern delta entrance and left the Costa Rican and border channels 
the chief means of entry and exit to the river. In 1850, the chan- 
nel a t  Greytown was 25 f t  deep, but by 1875 it had decreased to 
5 ft., eliminating the site as a port of entry for seagoing vessels. 

The harbour of San Juan del Norte was discovered by Colum- 
bus. and was linked with the traffic into Kicaragua by Capt Diego 
Machua, who in 1529 sailed down the San Juan river from the 
lake -. 

In  1796, San Juan was made a port of entry by Spanish royal 
charter, and new defenses were built just prior to the Independ- 
ence, in 1821. The British seized the port in 1848, by virtue of 
their protectorate over the Mosquito coast, and held it until 1860, 
when, following the Treaty of Managua, the territory was turned 
over to Nicaragua. 

GRIBEAUVAL, JEAN BAPTISTE DE ( I  7 I 5-1 789), 
French artillery general, was born at  Amiens on Sept. 15, 1715. 
He entered the French royal artillery in 1732, and in 17 j 2  be- 
came captain of a company of miners. He was lent to the Aus- 
trian army on the outbreak of the Seven Years' War, and served 
as a general officer of artillery. After his return to France he 
was made inspector of artillery, but he had to wait until 1776 
before he became first inspector and was able to carry out the 
reforms in the artillery arm which are his chief title to fame. See 
ARTILLERY; and for full details Gribeauval's own Table des con- 
structions des principaux attirails de I'artillerie . . . de M ,  de 
Gribeauval, and the rhglement for the French artillery issued in 
1776. , , 

See Henntbert, Gribeauval, lieutenant-gtntral des armtes du roy 
(1896). 

GRIBOYEDOV, ALEXANDER SERGEYEVICH 
(179 j-1829). Russian dramatic author, was born on Jan. 4, 
1795. a t  Moscow, where he studied at  the university from 1806 to 
1812. He then obtained a commission in a hussar regiment, bat  
resigned it in 1816. The next year he entered the civil service. and 
in 1818 was appointed secretary of the Russian legation in Persia, 
whence he was transferred to Georgia. 

H e  had commenced writing early. and had produced on the stage 
at  St. Petersburg (Leningrad) in 1816 a comedy in verse, trans- 
lated from the French, called The Young Spouses, which was fol- 

lowed by other pieces of the same kind. But neither these nor 
the essays and verses which he wrote would have been long re- 
membered but for the immense success gained by his comedy in 
verse. Gore' ot uma, or The  Mischief of Being Clever (Eng. trans. 
by B. Pares. 1925). A satire upon Russian society, or, as a high 
official styled it, "A pasquinade on Moscow," its plot is slight, its 
merits consisting in its accurate representation of certain social 
and official types-such as Famousov, the lover of old abuses, the 
hater of reforms; his secretary, Molchanin, servile fawner upon all 
in office; the aristocratic young liberal and Anglomaniac, Repe- 
tilov; contrasted with whom is the hero of the piece, Tchatsky, 
the ironical satirist, just returned from the west of Europe, who 
exposes and ridicules the weaknesses of the rest, his words echoing 
that outcry of the young generation of 1820 which reached its 
climax in the military insurrection of 182 j, and was then sternly 
silenced by Nicholas. Griboyedov wrote this play during his stay 
at  Tifis (where he had come, on leave. in 1821) as diplomatic 
secretary to General Ermolov. GorB ot uma is undoubtedly one of 
the great comedies of European literature. H e  spent the summer 
of 1823 in Russia, completed his play and took it to St. Petersburg. 
There it was rejected by the censorship. Many copies were made 
and privately circulated, and Griboyedov read it  to literary circles 
in St. Petersburg and Moscow, but the first edition was only 
printed in 1833, four years after his death. Only once did he see 
it on the stage, when it was acted by the officers of the garrison 
at  Erivan. 

H e  returned to Georgia to General Ermolov's headquarters, in 
1825, and after the revolt of Dec. 14 was arrested as a notorious 
liberal and sent to St. Petersburg, where he succeeded in excul- 
pating himself. H e  returned to serve with his relative Count 
Paskievitch-Erivansky during a campaign against Persia, negoti- 
ated the peace of Turkmanchai (Feb. 20, 1828) and took the 
treaty to St. Petersburg. 

H e  considered devoting himself to  literature and commenced 
a romantic drama, A Georgian Night. But he was suddenly sent 
to Persia as minister-plenipotentiary to supervise the execution 
of the treaty. Soon after his arrival a t  Tehran the Russian em- 
bassy was stormed because of the refuge given there to Russian 
subjects from Persian harems. Griboyedov was killed during this 
attack (Feb. 11, 1829). 

GRID, in a vacuum tube such as is used in electrical communi- 
cation, is an electrode having openings through which the electron 
stream, between cathode and anode, may pass. The  relative 
potential of the grid controls the current flowing between the 
anode and the cathode. 

GRID LEAK, is a resistor, usually of very high resistance, 
used in association with a condenser and connected directly or 
indirectly between the cathode and the grid of a vacuum tube in 
a radio receiving set. 

GRIEG, EDVARD HAGERUP (1843-1 go7), Norwegian 
composer, was born on June IS, 1843, in Bergen, where his father, 
Alexander Grieg, was English consul. The Grieg (formerly Greig) 
family were of Scottish origin, the composer's grandfather having 
emigrated after Culloden. His mother, Gesine Hagerup, belonged 
however, to a pure Norwegian peasant family; and i t  is from her 
that Grieg appears to have derived his musical talent. She began 
to give her son lessons on the pianoforte when he was six and his 
first composition, "Variations on a German melody." was written 
at  the age of nine. I n  the autumn of 1858, a t  the recommendation 
of Ole Bull (q . v . ) ,  young Grieg entered the Leipzig conservato- 
rium, where he came under the influence of the Mendelssohn and 
Schumann Romantic school. From Leipzig he went, in 1863, to 
Copenhagen where he studied for a short time with Niels Gade 
and Emil Hartmann, both composers representing a sentimental 
strain of Scandinavian temperament, from which Grieg emanci- 
pated himself in favour of the harder inspiration of Richard Nord- 
raak. "The scales fell from my eyes," said Grieg afterward of 
his acquaintance with Nordraak. "For the first time I learned 
through him to know the northern folk tunes and my own nature. 
We made a pact to combat the effeminate Gade-Mendelssohn mix- 
ture of Scandinavianism, and boldly entered upon the new path 
along which the northern school at present pursues its course." A 
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kind of crusade in favour of Norwegian national music resulted, 
and in the winter of 1864-1865 Grieg founded the Copenhagen 
concert-society Euterpe for the production of the works of young 
Norwegian composers. During the winters of 1865-66 and 1869- 
70 Grieg was in Rome where he met Franz Liszt, who played his 
piano concerto at  sight from the manuscript and gave it  his en- 
thusiastic approbation. In  the autumn of 1866 he settled in Chris- 
tiania. In  1872 the Royal Musical academy of Sweden made him 
a member; in 1874 the Norwegian Storthing granted him an an- 
nual stipend of 1.600 kronen. In  1888 he played his pianoforte 
concerto and conducted his "two melodies for strings" a t  a Phil- 
harmonic concert in London, and visited England again in 1891, 
1894 and 1896. H e  died at  Bergen on Sept. 4, 1907. 

As a composer Grieg's strength lies in his strong nationalistic 
colouring, in his exquisite lyrical feeling and in his command of the 
picturesque and romantic, as exemplified in his lovely and world- 
famous music to Ibsen's Peer G y n t ,  or in the suite for stringed 
orchestra, Aus Holbergs Zei t ,  and hardly less so in the equally 
beautiful and well-known piano concerto. As regards his songs 
they may be said to be generally the more spontaneous the more 
closely they conform to the simple model of the Volkslied. Yet the 
much sung Ich  liebe dich is a song of a different kind, which has 
hardly ever been surpassed for the perfection with which it  depicts 
a strong momentary emotion; while such other familiar examples 
as Solvejg's Lied and E i n  Schwann are equally beautiful and char- 
acteristic. 

Bulow called Grieg the "Chopin of the North," and the phrase 
may pass though the range of appeal and the quality of the in- 
spiration in Chopin are considered far greater; nor did the national 
movement inaugurated by Grieg show promise of great develop- 
ment. He may be regarded rather as the pioneer of a musical mis- 
sion which was perfectly carried out by himself alone. 

BIBLIOGRAPHY.--La Mara, Edvard Grieg (Leipzig, 1898) ; Henry T. 
Finck, Edvard Grieg (1906) and Grieg and his Music (1919) ; R. H. 
Stein. Grieg (1921). 

GRIEG, (JOHAN) NORDAHL BRUN (1902-1943), 
Norwegian writer, who combined strong patriotic feelings with a 
wide cosmopolitan outlook, was born at  Bergen on Nov. 1, 1902. 
After studying literature and languages in Oslo and later in Oxford 
he combined extensive traveling with journalism, and a strong so- 
cial conscience was already evident in his first books, the sea 
poems Rund t  K a p  det  gode Haab ("Round the Cape of Good 
Hope"; 1922), influenced by Kipling, and the novel Skibet  gaar 
videre (1 924; Eng. trans., T h e  Sh ip  Sails on,  1927). 

Grieg's love for Norway, especially northern Norway, was ex- 
pressed without reserve in the poems Norge i vdre hjerter ("Nor- 
way in Our Hearts"; 1929). After publishing six highly personal 
essays on Keats, Shelley, Byron, Rupert Brooke, C. H. Sorley 
and Wilfred Owen, D e  unge d@de ("The Young Dead Ones"; 
1932), he spent two years in Moscow (1932-34). There his 
social consciousness turned communist. Russian theatre and 
above all the technique of the cinema inspired his most powerful 
social play, V i r  a r e  og v i ~  m a k t  ("Our Honour and Our Power"; 
1935). When Germany occupied Norway in 1940, Grieg escaped 
t o  Britain and in his war poems became the leading voice of free 
Norway. He was killed while on a bombing raid over Berlin on 
Dec. 2, 1943. 

Collected works: Samlede Verker, 7 vol. (1947) ; Samlede dikt 
(1948). See also Harald Engberg, Nordahl Grieg og Tidens Drama 
(1946) ; Kjalv Egeland, Nordahl Grieg (1953). (To. S.) 

GRIEN, HANS: see BALDUNG, HANS. 
GRIERSON, SIR GEORGE ABRAHAM (185 I-1941)~ 

Anglo-Irish linguist, notable for his researches into the languages 
of India, was born Jan. 7, 1851, at  Glanageary, County Dublin, 
of an Anglo-Irish family of publishers and printers. He acquired 
his first taste for Indian languages a t  Trinity college, Dublin, where 
he took prizes in Sanskrit and Hindi. H e  qualified for the Indian 
civil service in 187 I and arrived in Bengal in Oct. 1873. 

Grierson spent the next 26 years mostly in Bihar and western 
Bengal, where he held various posts as magistrate and collector of 
revenue. 

Grierson's first book Bilzar Peasant Life (1885) contains vast 

information on the language, techniques, usages and superstitions 
of the peasantry among whom he had lived. This book was fol- 
lowed by numerous monographs published in The  Indian Antiquary 
and in T h e  Journal o f  the Asiatic Society o f  Bengal, as Grierson's 
researches spread to Hindi, to the northwestern Dardic languages, 
which he termed Pisaca, and to Kashmiri. In 1898 he was ap- 
pointed superintendent of the Linguistic Survey  of India, a work 
which engaged his attention from 1898 to 1928, and in which he 
had the assistance of the Norwegian linguist Sten Konow. The 
Survey in 19 folio volumes furnishes vocabularies for 364 languages 
and dialects of India. For most of these a skeleton grammar and 
brief texts are given as well. 

Grierson had also a deep interest in Indian popular literature 
and Indian religion. 

Grierson was knighted in 1912, and received the honour of 
Order of Merit in 1928. A bibliography of his numerous works ap- 
pears in the Bulletin o f  the  London School of Oriental and African 
Studies for 1936. A brief memoir of his life has been printed in 
the Proceedings of the  British Academy,  vol, xxviii. 

(D.  H.  H. I.) 
GRIERSON, SIR JAMES MONCRIEFF (1859-19 14), 

British soldier, was born a t  Glasgow on Jan. 27, 1859, and joined 
the royal artillery in 1877. Noted from the outset as an excep- 
tionally keen student of his profession, from 1896 to 1900 he was 
military attach6 at  Berlin. As a colonel he was with Lord Roberts 
during the advance from Bloemfontein into the Transvaal; but 
he was then transferred to China to act as British military repre- 
sentative on the staff of Count Waldersee, commander in chief of 
the Allied forces against the Boxers. In  1904 he was appointed 
director of military operations. He commanded the 1st division 
at  Aldershot from 1906-10, and was in 1912 put in charge of the 
eastern command. 

On the outbreak of World War I, Sir J. Grierson was selected 
for the command of the 2nd army corps. H e  proceeded to France, 
but died suddenly on Aug. 17, 1914. 

See D. S .  Macdiarmid, Life o f  Sir James Moncrieff Grierson (1923). 
GRIESBACH, a German watering place in the Land of Baden- 

Wiirttemberg, in the valley of the Rench, 1,800 ft. above the 
sea, 6 mi. W. of Freudenstadt in Wiirttemberg. I t  is celebrated 
for its saline chalybeate waters which were used as early as the 
16th century. Pop. (1959 est.) 948. From 1665 to 1805 Gries- 
bach was part of the bishopric of Strasbourg. 

GRIFFE, in architecture, a small ornament, generally tri- 
angular, which fills the 'space 
between the round torus of a 

-- column base and the square cor- . ner of the plinth below; some- 
times known as a spur. 

The use of the griffe is partic- 
ularly characteristic of the later ... 
Romanesque period; it usually 
takes the form of a group of 
leaves or a single curling leaf. 
Grotesque animals are occasion- 
ally found. 

GRIFFENFELDT, PED- 
ER, COUNT (PEDER SCHU- 
MACHER) (1635-1699), Danish 
statesman, was born at  Copen- 
hagen on Aug. 24, 1635, of a 
wealthy trading family. He was 
a precocious child, and received 
an exellent education. In  1654 

F R O M  Y I O L L E T  L E  DUC. ' D I C T I O N N A I R E  R A T S -  Schumacher was sent abroad to 
O h N E  D E  L ' A R C H I T E C T U R E  F R A N F A I S E '  

TOP. BASE FROM THE l l T H  C E N T U R Y .  
complete his studies. From Ger- 

BOTTOM: BASE FROM PARIS CATHE. many he proceeded to the Nether- 
D R A L  lands, staying a t  Leiden, Utrecht 

and Amsterdam, and passing in 
1657 to Queen's college, Oxford, where he lived three years. 
In  the autumn of 1660 Schumacher visited Paris, shortly after 
Cardinal Mazarin's death, when the young Louis XIV first 
seized the reins of power. Schumacher seems to have been 
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profoundly impressed by the administrative superiority of a 
strong ,centralized monarchy; and, in politics, as in manners, 
France ever afterward was his model. The last year of his travels 
was spent in Spain, where he obtained a thorough knowledge of 
the Castilian language and literature. On his return to Copen- 
hagen, in 1662, Schumacher found the monarchy established on 
the ruins of the aristocracy. H e  secured the protection of Kris- 
toffer Gabel, the king's confidant, and in 1663 was appointed the 
royal librarian. A friendship with the king's bastard, Count Ulric 
Frederick Gyldenlove, consolidated his position. In 1665 Schu- 
macher obtained his first political post as the king's secretary, and 
the same year he composed the memorable Kongelov. 

On the death of Frederick I11 (Feb. 9, 1670) Schumacher was 
the most trusted of all the royal counselors. He alone was aware 
of the existence of the new throne of walrus ivory embellished 
with three silver life-sized lions and of the new regalia, both of 
which treasures he had, by the king's command, concealed in a 
vault beneath the royal castle. Frederick I11 had also confided 
to him a sealed packet containing the Kongelov, which was to 
be delivered to his successor alone. Schumacher had been recom- 
mended to his son by Frederick I11 on his,deathbed. When, on 
Feb. 9, 1670, Schumacher delivered the Kongelov to Christian 
V ,  the king bade all those about him withdraw, and after being 
closeted an hour with Schumacher, appointed him his "Ober- 
geheimesekreter." His promotion was rapid. In July, 1670, he 
was ennobled under the name of Griffenfeldt; in November: 1673, 
he was created a count, a knight of the Elephant and, finally, 
imperial chancellor. In  the course of the next few months he 
gathered into his hands every branch of the government. 

On May 2 j, 1671, the dignities of count and baron were intro- 
duced into Denmark "to give lustre to the court"; a few months 
later the order of the Danebrog was instituted as a fresh means 
of winning adherents by marks of favour. Griffenfeldt was the 
originator of these.nem institutions. To him monarchy was the 
ideal form of government. But he had also a political object. 
Griffenfeldt saw that, in future, the first a t  court would be the 
first everywhere. He promoted trade and industry by the revival 
of the Kammer Kollegium, or board of trade, and the abolition 
of some of the most harmful monopolies. Both the higher and 
the provincial administrations were reformed and centralized; and 
the positions and duties of the magistrates, who now also received 
fixed salaries, were exactly defined. In the last three years of his 
administration, Griffenfeldt gave himself entirely to the conduct 
of the foreign policy of Denmark. He aimed at  restoring Den- 
mark to the rank of a great power by carefully nursing her re- 
sources, and in the meantime securing and enriching her by 
allian'ces, which would bring in large subsidies while imposing a 
minimum of obligations. This policy demanded: first: peace, 
especially peace with Denmark's most dangerous neighbour. Swe- 
den; and, secondly, a sound financial basis, which he expected the 
wealth of France to supply. Next, Denmark was to beware of mak- 
ing enemies of France and Sweden at  the same time. An alliance 
on fairly equal terms between the three powers xvould, in these 
circumstances, be the consummation of Griffenfeldt's "system"; 
an aIliance with France to the exclusion of Sweden would be the 
next best policy; but an alliance between France and Sweden, 
without the admission of Denmark, was to be avoided at all haz- 
ards. But, despite Griffenfeldt's open protests and subterraneous 
countermining, war was actually declared against S~veden in 167 j, 
and his subsequent policy seemed so obscure and hazardous that 
his enemies found an opportunity to destroy him. 

On March 11, 1676, Griffenfeldt was arrested in the king's 
name and conducted to the citadel, a prisoner of state. On May 3 
he was tried by an extraordinary tribunal of ten dignitaries, and 
conducted his own defence on a variety of charges. For 46 
days before his trial he had been closely confined in a dungeon 
without lights. books or writing materials. Every legal assistance 
was illegally denied him. Kevertheless he proved more than a 
match for his accusers. But he was condemned to degradation and 
decapitation. The primary offence of the ex-chancellor was the 
taking of bribes, which no twisting of the law could convert into 
a capital offence. ~vhile the charge of treason had not been sub- 

stantiated. Griffenfeldt was pardoned on the scaffold, his sentence 
being commuted to lifelong imprisonment. Denmark's greatest 
statesman lingered out his life for 2 2  years in a lonely state prison, 
first in the fortress of Copenhagen, and finally a t  Munkholm on 
Trondhjem fiord. He died a t  Trondhjem on March 12, 1699. 

See also DENMARK : History. (R. N. B. ; X.) 
GRIFFES, CHARLES TOMLINSON (1884-1920), U.S. 

composer of impressionistic music of pronounced melodic and 
harmonic originality, was born at  Elmira, N.Y., Sept. 17, 1884. 
H e  studied piano in Berlin in 1903-07 but decided to compose. 
H e  returned to the U.S., took a position as music teacher in a 
school for boys a t  Tarrytown, N.Y., and wrote in his spare.time. 
His works, all highly coloured, showed a succession of influ- 
ences by German, French, Italian, Russian, American Indian and 
oriental sources. His best-known works include The  Pleasure 
Dome of Kubla Khan, a symphonic poem after Coleridge; Sho-Jo 
and The Kairn of Koridwen, dance dramas; The  White  Peacock, 
an orchestral tone poem, and Sonata for piano. H e  died in New 
York city on April 8, 1920. 

GRIFFIN (O'GRIOBTA, O'GREEVA) , GERALD (1 803- 
1840); Irish novelist and dramatic writer, was born a t  Limerick. 
Having written a tragedy, Aguire, which was highly praised by 
his friends, he set out in 1823 for London with the purpose of 
"revolutionizing the dramatic taste of the time by writing for 
the stage." I n  spite of the recommendations of John Banim, 
he had a hard struggle. The Noyades, an opera entirely in reci- 
tative, was produced at  the English Opera house in 1826; and 
the success of Holland Tide Tales (1827) led to  Tales of the 
Munster Festivals (3 vol., 1827), which were still more popular. 
I n  1829 appeared his fine novel, The Collegians, afterward suc- 
cessfully adapted for the stage by Dion Boucicault under the title 
of The Colleen Bawn. 

Griffin followed up this success with other novels, and a number 
of lyrics touched with his native melancholy. But he became 
doubtful as to the moral influence of his writings, and sought ad- 
mission into a society of the Christian Brothers a t  Dublin, in 
Sept. 1838, under the name of Brother Joseph. H e  died a t  Cork 
of typhus fever on June 12, 1840. Before adopting the monastic 
habi.t he burned all his manuscripts; but Gisippus, a tragedy which 
he had composed before he was 20, accidentally escaped destruc- 
tion, and in 1842 was put on the Drury Lane stage by Macready 
with great success. 

GRIFFIN (GRIFFON or GRYPHON), a composite creature with 
lion body, winged or wingless, and bird (usually eagle) head. The 
name is from the Greek gryps via the Latin gryphus. Like the 
sphinx ( q . v . ) ,  the griffin is a favourite motif in decorative arts in 
the ancient near east and classical lands. Probably originating in 
the Levant in the 2nd millennium B.c., it occurred on seals and ivo- 
ries all over western Asia by about 1500 B.c.; i t  was common in 
Crete around the same time and by the 14th century. B.C. was 
known in Greece also. The Asiatic griffin has a crested head, while 
the Minoan and Greek griffin usually has a mane of spiral curls. I t  
may be recumbent or seated on its haunches, often paired with a 
sphinx; occasionally it  acts as a beast of prey, leaping on another 
animal, but it may itself be the victim of a predator. The large 
griffins painted on the throne room wall of the palace of Minos 
in Crete suggest a protective function for the beast. 

In  the Iron Age the griffin again appeared in both Asia and 
Greece. At Carchemish on the upper Euphrates it is carved on a 
palace wall of the 10th century, and Assyrian reliefs of the next 
three centuries show griffin-demons. I t  occurred in the 8th century 
among the cast bronzes of Urartu in the Armenian mountains and 
apparently traveled westxvard through Anatolia to  Greece. From 
the 8th to the 6th centuries (orientalizing and archaic periods) 
the griffin is common on Greek metalwork and ivories and o.ccurs 
also on painted vases. Greek metal~vorkers evolved a handsome, 
stylized rendering. with the beak open to show the curling tongue 
and the head provided -4-ith horses' ears and a large knob on top. 
Often griffin heads ornamented the rims of huge bronze caldro~ls, 
and similar caldrons are known from Armenia, to the Etruscan 
tombs of Italy. Apparently the griffin xvas in some sense sacred, 
appearing frequently in sanctuary and tomb furnishincs, but its 
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precise meaning is unknown. The few references in the ancient freedom under a dual monarchy 
authors give no clear idea of the nature of the creature or its role T h e  Volunteer  Movement.-Griffith, during these years, 
in cult and legend. (A. Ps ) taught the r~sing generation to despise and distrust not only the 

GRIFFITH, ARTHUR (1872-1022), ~ ~ i ~ h  politician, ,Tas methods but the character of those who were then leading the 
born in Dublin on March 31. 1872 and began his working life as a main national movement and he was not too scrupulous in his 
printer, \?'hen the ~ ~ i ~ h  party Tyas divided over the parnell case, modes of attack. Yet when it became clear in 1911 that a Home 

Griffith, like ~ ~ b l i ~  artisans in general, with parnell and Rule Bill was seriously intended, he announced his intention not to 
against the clergy. But the rancorous quarrels which then disfig- hamper RedmOnd. But the measure proposed was unlike 
ured ~ ~ i ~ h  politics disgusted young men and led them to despair his ideal and he condemned it root and branch, his most furious 
of success along constitutional lines, N ~ ~ ,  organizations came into opposition being directed against that partition of Ireland which 
existence in Dublin, the most important being the Gaelic League he Was later constrained to accept. In  the shaping of events, 

for the of the rrish language. ~ ~ i ~ ~ h  joined this move- neither he nor his paper counted for  much till the growth of the 
rnent, but hls main activities were with the Celtic Literary Society, Ulster Volunteers revived the hopes of the physical force party. 
the leading figure of which was william R ~ ~ ~ ~ ~ ,  over and above Griffith supported the counter-organization of the Irish Volun- 
all these minor groups there existed the Irish Republican Brother- teers by and deed. He was One received the 

hood or ~~~i~~ society, of which ~ ~ i f f i ~ h  became a member H~ rifles landed at  Howth in July 1914. At the outbreak of the World 
went to  south ~ f ~ i ~ ~  in 18~6, owing to lack of employment in War the Volunteers split, nine-tenths of them adhering to Red- 
~ ~ b l i ~ ,  but home-sickness brought him back to Ireland in IS9g. mond in support of the British cause but the remainder, active and 

1899 l-he united zrishman, a weekly paper, was established. determined, remained in Ireland; and Griffith's paper was their 
E a r l y  Writ ings and Aims,..\t first R~~~~~ for main organ. The censorship attacked it ,  but instead of Eire, there 

more in the new movement than ~ ~ i f f i ~ h ,  for  he possessed that per- came out Scissors and Paste, a journal consisting of extracts from 
sonal magnetism in which ~ ~ i f f i ~ h  was lacking; yet after his death war news arranged to give an impression very unfavourable to the 
in 1901, the paper strengthened rather than weakened N~ such Allies I t  was only one of many journals Griffith had founded a 
jourrlalism had appeared in Dublin since the time of young Ire- school, a "mosquito press" and had set the example of tenacity 
land. I t  was savagely political; but its politics had an idealism and courage 
which was foreign to the agrarian revolution Griffith cared pas- T h e  Easter Rising.-The Easter Rising of 1916 was a surprise 
sionately for the things of the mind; his own writing had the to the majority of Irishmen Griffith took no part in it and 

beauty of trenchant steel. and he welcomed contributions from thereby lost influence with the extremists. But the British au- 

the best writers in Ireland: W, B, yeats, "A E and the rest, N~ thorities remedied this by putting him into Frongoch, the deten- 
contributor expected to be paid, for all knew that ~ ~ i f f i t h  himself tion camp in Wales, which became a crowded academy of  inn 
lived on a pittance. F6in Yet vchen, in July 1917, the prisoners were released, de 

~ ~ i f f i ~ h ' ~  aim was both destructive and constructive, H~ sought Valera was chosen as their leader. Griffith proposed this election 
first to divert his countrymen from the attempt to win self-go7r- at the convention of Sinn Fein, while he himself returned to his 
ernment through parliamentary action at  \vestminster, and set- desk, re-issuing his paper as n'ationality; this also was suppressed 
ondly t o  persuade them to work for it in their own country. Al- and r e - a ~ ~ e a r e d  as Eire OL'. He was again put in jail in 1918 

though all his intimate associates were ~ ~ ~ i ~ ~ ~ ,  he recognized At the general election after the armistice, Sinn FCin swept the 
that the majority of ~ ~ i ~ h  ]?r'ationalists did not think separation board outside Ulster, and Griffith's policy was put into force. The 
from ~ ~ i t ~ i ~  possible, H~ therefore resigned membership of the elected members (such as were not in prison) assembled as Dail 
I R B , and aimed at winning over the separatists to work for  a Eireann, the Irish parliament But, going beyond ~riff i th 's  ~ l a n ,  
parliament in Ireland united to that of England only by the link of they declared for an Irish republic, electing de Valera as president 
the Crown. As a means to this end, he proposed passive resistance and Griffith as vice-president. Both these men were then prison- 
and an appeal to moral force. Payment of taxes was to be re- ers; but after some months the president escaped and Griffith was 
fused. Members elected to parliament were to absent themselves liberated. 
f rom Westminster, and to sit in Ireland as a council and govern Griffith as  Leader.-During de Valera's absence in America, 
only by the assent of the natlon. Tribunals were to be set up to  from June 1919 to the close of 1920, Griffith acted as head of the 
which cases should be brought. "Irish Republic." His policy now was carried out in its entirety. 

Rise of S i n n  FCin.-This policy was first publicly announ~ed The elected bodies, county councils and municipalities refused to 
a t  a meeting in Dublin in Oct, 1902. The body which met called take orders from the Blitish authorities in Dublin castle; Sinn 
itself Cumann na nGaedheal or '.Society of the Gaels." But the FCin courts were set up and functioned with notable success; in- 
name chosen to represent their policy mas Sinn F&n, "Ourselves" come tax was withheld. But these forms of passive resistance were 
-Irish words which in their proverbial use mean roughly "Stand effective only because active resistance was in progress Griffith 
together." The name was soon transferred from the policy to neither launched nor controlled the guerrilla war, to the pressure 
its adherents. Candidates were put forward at municipal elec- of which England finally yielded During that struggle, power 
tions and by 1906 there were 14 Sinn FCiners on the Dublin cor- rested with Collins and other young men. Yet Griffith had still a 
poration. But Griffith's propaganda was mainly confined to the great part to play. When the truce was proclaimed and negotia- 
capital; and in 1907 a member of the Irish party, who resigning tions nere opened in July 1921. de Valera refused to accept the 
his seat, stood for re-election as a Sinn Fk~ner, was defeated responsibility of abating the full separat~st demand Griffith there- 

The new policy at  first did not make much headway. Resist- upon undertook the leadersh~p of the delegation which finally se- 
ance to  taxation proved difficult because all taxation except income cured the inclusion in the treaty of the substance of Sinn Fkin's 
tax was indirect, and a large proportion of income tax payers original demand. 
were unionists. The only effective forces were the personality illany of those who supported him would not accept the full 
and the pen of Arthur Griflith. His paper changed its name in consequences of the treaty; and when de Valera resigned, Grif- 
1906 when damages for lihel were awarded against the Clzited fith was elected president, not of the Irish Free State, but of the 
Irishman. That journal disappeared, and re-emerged as Sznn F&in. republic, and the army continued to be in theory the republican 
I n  1907, when the Parliamentary party had suffered a reverse, army. TO meet the difficulty, Griffith set up a provisional govern- 
Sinn Fe'in appeared as a daily paper, but this experiment soon ment with Michael Collins as chairman to carry on until a general 
had to be abandoned, and after another bankruptcy Ezre became election should have ratified the treaty. This resulted in an illogi- 
its name. Griffith wrote no books: but he published in 1905 a cal divlsion of authority, and as months passed Griffith's public 
pamphlet called The Resurrection of Hungary which described utterances as president were often contradicted by the action or in- 
how an almost vanished language had been restored to national action of the provisional government. During the final diicussions 
use. and how the elected deputies of an ancient nation, through with the British government in June 1922, concerning the treaty, 
a policy of abstention from the Austrian .\ssembly, gained full he ~n te rv~e~ved  the leading Irish unlonlsts and pledged himself to 
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secure them full representation in the public life of the Free State. 
His conception of Ireland was less narrowly Gaelic than that of 
Sinn FCin in general. After the elections on June 16, when a plain 
verdict was given for acceptance of the treaty, the government 
was a t  last forced to take action against the mutinous section of 
the army. Civil war began on June 27. In July the main bodies 
of the irregulars were everywhere decisively beaten, and on Aug. 11 
a force sent around by sea occupied Cork, the last important 
town to be regained. On the morning of Aug. 12 Griffith fell dead 
suddenly on the way to his office in Dublin. Essentially he ranks 
as a publicist, an educator, an inspirer of action. (S. G.) 

GRIFFITH, DAVID (LEWELYN) WARK (187 j- 
1948), U.S. motion-picture director and producer, under whose 
direction the camera developed into a superb instrument for the 
expression of emotions and ideas, was born in Oldham county, By., 
on Jan. 22, 1875. After various jobs in Louisville, he played small 
parts with the Mefert stock company (1897-99) and later toured 
with other stock companies. In  1907 he sold his first play, A Fool 
and a Girl, for $1,000. The production was a failure, and he then 
turned to the new medium of motion pictures. He was hired for 
a leading role in Rescued From the  Eagle's Nes t  (1907) and sold 
several stories to Biograph studios. 

In  1908 Griffith went to work as a director for Biograph, con- 
tinuing until 1913 when he became associated with Mutual Films. 
In 1914 he began work on a film based on The  Clansman, a Civil 
War novel by Thomas Dixon. I t  was an epochal picture. Opening 
in New Uork city in March 1915 with the title T h e  Birth of a 
Nation,  it established motion pictures both as popular entertain- 
ment and as an art. The racial aspects of the picture aroused much 
controversy. In 1916 Griffith released Intolerance, an epic sermon 
against injustice and despotism. With Charlie Chaplin, Douglas 
Fairbanks and Mary Pickford, he formed United Artists Corp. 
in 1919. 

Among Griffith's other famous pictures were Broken Blossoms 
(rgrg), W a y  Down  East  ( 1 9 2 0 )  and Orphans of the S torm (1922). 
His two talking pictures were less notable. He retired from di- 
recting in 1932. 

Griffith was a genius in the art of the film. He originated or 
improved upon the long shot, the close-up, the pan shot, high- and 
low-angle shots, the moving shot, the dissolve, soft focus, cross- 
cutting. the flashback. night photography and back lighting. His 
contributions to editing and his use of tempo, scenery and crowds 
were equally remarkable. He died in Hollywood, Calif., on July 23, 
1948. (M. S. BY.) 

GRIFFITHS, JOHN WILLIS (1809-1882), U.S. naval 
architect, creator of the first notable clipper sailing ship, was 
born in New York city on Oct. 6, 1809. He was apprenticed to his 
father's trade of shipwright, and at  the age of 19 laid the lines 
of the frigate "Macedonia." In 1835 he suggested the ram for the 
bow of warships; in 1836 he published a series of articles em- 
bodying his ideas on shipbuilding in the Advocate at  Portsmouth, 
Va.: in 1842 he gave a series of lectures on naval architecture in 
New York city and elsewhere, the first notable discourses on the 
subject to be given in the United States. In the same year he 
opened a free school for instruction in shipbuilding. In  1841 he 
proposed departures from the accepted standards in ship construc- 
tion and in 1843 began the construction of a ship embodying his 
proposals for William H. Aspinmall, a New York merchant en- 
gaged in the China trade. 

This ship, christened the "Rainbow" and launched in 1845, 
mas the first renowned clipper, and introduced a new era in ship- 
building. Expressing an important tenet of modern aesthetics 
(announced simultaneously by his contemporary Horatio Gree- 
nouph). Griffith argued that form produced in accordance with 
functional needs not only sails fastest and carries large cargoes, 
but is beautiful. 

Continuing his experiments. Griffiths invented. in 1848, iron 
keelsons for wooden ships. and exhibited a steamboat model at the 
18jr London exhibition. Three years later he built for William 
Norris of Philadelphia a steamer that made a record for speed 
betneen Havana and New Orleans. 

He became coeditor and associate proprietor of the Nautical 

Magazine and Naval Journal in 18j6, but upon his appointment 
by  the U.S. government as special naval constructer in 1858, the 
magazine ceased publication. H e  then built the U.S. gunboat 
"Pawnee," incorporating several new features including twin screws 
and a drop bilge, which was one of the widest and lightest draft 
vessels of similar displacement ever built. Then followed a series 
of inventions: bilge keels to  prevent rolling (1863), a tirnber- 
bending machine which he used with success in the "New Era," 
Boston, 1870. and triple screws for great speed (1866). H e  was 
engaged by the U.S. government in 1871-72 to  erect timber- 
bending machinery, and in 1872 built the "Enterprise" for the 
government a t  Portsmouth. N.H. In  1879-82 he was engaged in 
editorial work on the American Ship,  a New York city weekly 
journal. He died in Brooklyn, N.Y., on April 29, 1882. 

His Treatise on Marine and Naval Architecture, z vol. (18jo), was 
republished in England, and brought him recognition from many mari- 
time nations. He also published The Shipbuilder's Manual, 2 vol. 
(18 j3) ; The Progressive Shipbuilder, z vol. (1875-76). (A. B.-B.) 

GRIGNARD, VICTOR (1871-193j), French chemist, who 
shared the 1912 Nobel prize in chemistry with Paul Sabatier (9.v.) 
for his discovery of the so-called Grignard reaction. Born a t  
Cherbourg, May 6, 1871. he studied a t  Lyons under Louis Bou- 
veault and Philippe Barbier. I t  was Barbier who in 1898 had 
Grignard repeat some experiments on the preparation of a tertiary 
alcohol from a mixture of methyl heptyl ketone, magnesium and 
methyl iodide. Grignard hit upon the idea of treating the iodide 
mith the magnesium first, and, following older experiments of Sir 
Edward Frankland on the preparation of zinc alkyls, carried out 
the reaction in ether. 

This first of the Grignard reagents was a complete success, and 
by 1901 Grignard was able to obtain a doctor's degree on the 
synthesis of acids, alcohols and hydrocarbons. Other syntheses 
followed, including the discovery by Grignard's pupil  mile Blaise 
that organometallic compounds of other metals are most con- 
veniently prepared from Grignard reagents. Grignard became 
professor of organic chemistry at  Nancy in 1910 and a t  Lyons in 
1919. He died Dec. 13, 1935. 

For biographical details see H. Gilman, J .  Amer. Chem.  Soc., Proc. 59, 
17 (1937) ; C Courtot, Bull. Soc chim. Fr., vol. 3, p. 1434 (1936) ; 
H. Rheinboldt, J. Chem. Educ., z7:476-488 (19j0). 

GRIGNARD REAGENTS are organic derivatives of mag- 
nesium, commonly prepared by the reaction of a n  organic halide 
(RX,  \$here R represents an organic radical and X represents 
chlorine, bromine or iodine) in a solvent which is usually diethyl 
ether. They are usefully represented by the general formula 
RMgX, though they have somewhat complex constitutions (see  
below). Their very high chemical reactivity makes them one of 
the most valuable classes of synthetic reagents, a typical and 
simple reaction being the formation of ethyl phenyl carbinol from 
benzaldehyde and ethylmagnesium bromide: 

They are named after Victor Grignard (1871-1935), who de- 
veloped their chemistry in 1900 and the following years. Organo- 
magnesium compounds (R,Mg) had first been prepared. with some 
difficulty, by Auguste AndrC Thomas Cahours in 1860. Grignard's 
contribution, for which he was awarded the Nobel prize for chem- 
istry in 1912, was the discovery that organomagnesium halides 
could be prepared, and used for a great variety of synthetic 
purposes, from an organic halide and metallic magnesium provided 
that a suitable solvent is used. The solvent is normally diethyl 
ether, but other solvents which share the common characteristic of 
donor character can also be used. 

The preparation, constitution and typical reactions and syn- 
thetic applications of Grignard reagents are briefly reviewed below. 

P r e p a r a t i o n  Using E t h e r  a s  t h e  Solvent.-Grignard re- 
agents are normally prepared by the slow addition of a solution of 
the appropriate organic halide in ether to a stirred suspension of 
magnesium in the same solvent. Since Grignard reagents react 
very rapidly ~v i th  oxygen and mith water, it is desirable that air 
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should be excluded and that both reactants and apparatus should 
be dry. 

Since metallic magnesium, once exposed to air, is all%-ays coated 
with a thin film of oxide, the reaction cannot start until this film 
has been broken down. The formation of a Grignard reagent is 
therefore slow at  the beginning, but the reaction usually accelerates 
very markedly once an appreciable amount of reagent has been 
formed. One method for starting the reaction is to crush some 
of the metal (turnings are generally used) with a glass rod after 
a little halide has been added. Addition of a small crystal of 
iodine, or the use of magnesium which has previously been heated 
to about 200' C. in the presence of some iodine, are more favoured 
methods for starting reaction; these methods owe their efficacy 
to the attack of iodine on the magnesium affording ether-soluble 
magnesium iodide and exposing an active metal surface. Mag- 
nesium bromide and iodide also form ether-insoluble hydrates 
which have a most advantageous effect in further drying the ether 
present. A similar effect may be achieved by the use of a little 
ethylene dibromide, which attacks magnesium rapidly, forming 
ethylene and magnesium bromide. This method is especially 
recommended when there is any reason to suspect the dryness of 
the ether, and is generally preferred to the "entrainment method" 
whereby a particularly reactive halide such as methyl iodide or 
ethyl bromide is added to the magnesium along -ith the less re- 
active halide from which a Grignard reagent is desired. The 
disadvantage of the entrainment method is the simultaneous forma- 
tion of two Grignard reagents, and later, necessarily, of two sets 
of products. 

Organic halides vary greatly in their rates of reaction with 
magnesium. For example, alkyl iodides generally react very 
rapidly whereas most aryl chlorides react very slovvly, if at all. 
The  most reactive halides are liable to undergo side reactions such 
as the 1I'urt.z reaction, or the formation of olefins by dehydro- 
halogenation. If a choice between a chloride, bromide and an 
iodide is possible, it is best to use the least reactive halide which 
reacts sufficiently rapidly. 

The  formation of Grignard reagents is a strongly exothermic 
reaction, so care is necessary to avoid the addition of too much 
halide before the reaction is well started. Halide is usually then 
added at  a rate sufficient to maintain steady boiling of the ether. 
I t  is desirable to complete the preparation of a Grignard reagent 
in one operation, and the maintenance of steady boiling has the 
advantage that the atmosphere of ether vapour keeps air away 
from the reagent. If boiling is allowed to cease before the re- 
agent is used, then an atmosphere of dry oxygen-free nitrogen 
should be provided. 

Di-Grignard reagents (XMgRMgX) have considerable synthetic 
value, but are obtainable as a rule only with difficulty. N l e t n  and 
para aromatic dihalides have not been converted satisfactorily to 
di-Grignard reagents by any direct route, though, for example, 
paradibromobenzene affords paradilithiobenzene by reaction pith 
n-butyl-lithium. Ortho dihalides such as o-hromoiodobenzene have 
afforded di-Grignard reagents which have iound application in the 
synthesis of o-phenylene tertiary diphosphines (F. G. Rlann). 
A peculiar complication in the case of o-dihalides is the side reac- 
tion resulting in elimination of magnesium halide and formation 
of the very reactive "benzyne" intermediate which immediately 
undergoes addition reactions (F. G. Mann, G. Wittigj, with furan 
for example: 

MgBr 
In 

/\/ 
\/ 
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Indirect methods for the preparation of Grignard reagents are 
not so ~Pidely used as the indirect methods for organolithium com- 
pounds. The metal-hydrogen exchange reaction is particularly 
useful for obtaining Grignard reagents derived from relatively 
acidic hydrocarbons. These hydrocarbons derive their acidity 
from the enhanced electronegativity of acetylenic carbon, 

or from the formation of an aromatic from a nonaromatic system, 

I t  is probable that both these types of Grignard reagent, the 
acetylenic and the cyclopentadienyl (both most useful synthetic 
reagents), hdve essentially ionic constitutions. Carbanions of 
these types are much less reactive than those derived from alkyl or 
simple aryl groups and do not attack ether. Acetylene itself af- 
fords a di-Grignard reagent, 

but the mono-Grignard reagent has been prepared by the slori, addi- 
tion of ethyl magnesium bromide to tetrahydrofuran ~ i ~ h i c h  is kept 
saturated with acetylene (E. R. H. Jones, L. Skattebijl and M. C. 
Whiting), 

THF 
C2HP(excess) + C2H5MgBr-+HC = CMgBr + C2He 

Prepara t ion  Using Solvents  O t h e r  T h a n  Ether.-Grignard 
reagents are prepared and used in diethyl ether far more than in 
any other solvent. However, other solvents are preferred, ( I )  
n hen high reaction temperatures are necessary; ( 2 )  when the reac- 
tion products have a volatility comparable with that of diethyl 
ether; and (3)  \\hen the use of ethers of more strongly donor 
character than diethyl ether is necessary to promote the formation 
of Grignard reagents from relatively unreactive halides. 

The first case is the simplest; the Grignard reagent may be 
prepared in ether in the usual way, the chosen reactant added, 
folloued by a higher boiling solvent such as benzene, xylene or 
di-n-butyl ether. The reaction mixture may then be heated well 
above the boiling point (b.p.) of ether, when much ether (but not 
all) will distill away. In  carrying out such reactions subsequent 
working up is often facilitated if the ether distillate is returned 
to the cooled reaction mixture before the hydrolysis step. 

The second case requires the absence of diethyl ether. The 
preparation of trimethylarsine (b.p. j0.4' C.), 

is an example in which a difficult separation of the product from 
diethyl ether can be rendered quite easy by the use of di-n-butyl 
ether (b.p. 142 '  C.) as solvent. 

The third case is perhaps the most interesting. I t  has been 
shown (H. Sormant) that vinyl halides (preferably chlorides or 
bromides) form Grignard reagents if the reaction is carried out in 
tetrahydrofuran. This cyclic ether ( I )  has a 

stronger donor character than diethyl ether on account of steric 
effects. The chelating di-ether (11), ethylene glycol dimethyl 
ether, also promotes the formation of Grignard reagents in difficult 
cases. The preferred reaction temperature is 40'-50' C. and a 
final concentration of just under a-molar is suitable. The use 
of tetrahydrofuran may be further illustrated by the formation 
of phenyl magnesium chloride from chlorobenzene and magnesium 
in that solvent; chlorobenzene does not react with magnesium in 
diethyl ether. 

Est imation of G r i g n a r d  Reagents.-The simplest method is 
the hydrolysis of an aliquot, the addition of a known amount of 
acid, followed by back-titration with alkali: 

Often it is not sufficient to know on hydrolysis the total amount 
of alkali formed, and a few methods have been developed for 
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measuring the amount of a specific Grignard reagent present. The 
most commonly used method has been reaction with carbon diox- 
ide, followed by isolation of the resulting carboxylic acid: 

HCl 
R M ~ X  + C O ~ + R C O ~ - M ~ X + - ~ R C O ~ H  

Hz0 

Some reactive Grignard reagents can combine with the car- 
boxylic salts, forming ketones after hydrolysis. This complica- 
tion is reduced or avoided by adding the Grignard solution to a 
mixture of solid carbon dioxide and ether. There are several 
instances in which carbonation does not give a good indication of 
the amount of a Grignard reagent present, and the use of iododi- 
methylarsine has been recommended (F. G. Mann). 

RMgX + (CH3)2AsI-+R24s(CH3)z + MgXI 

RAs(CH3)2 + CH31+RA4s(CH3)31 

The tertiary arsine first formed may conveniently be converted 
into the quaternary iodide, which is insensitive to air and is usually 
easy to purify by crystallization. 

A very useful method has been developed (H. Gilman and F. 
Schulze) for the detection of Grignard reagents or other reactive 
organometallic compounds. A small sample of the test solution 
is added to about an equal volume of a 1% solution of Michler's 
ketone in dry benzene; after hydrolysis, the reaction product is 
oxidized by the addition of a little 0.2% solution of iodine in 
glacial acetic acid. Development of a blue to green colour indi- 
cates the presence in the test solution of a Grignard reagent (or 
organometallic compound sufficiently reactive to add to a ketone). 
The test involves the formation of a di- or tri-phenylmethane-type 
dye. Thus phenylamagnesium bromide gives malachite green: 

(P- Me2N.C6H4)aC0 + PhMgBr+(#- Me2N.CGH4)2PhCOMgBr 

Iz 
4 ~ 2 0  

[(P- ? I l e y N . C ~ H ~ ) z P h C l + I - ~ ( P  - M ~ z N . C ~ H ~ ) ~ P ~ C O H  
malachite green iodide 

Cons t i tu t ion  of G r i g n a r d  Reagents.-Although normally 
given the formula RMgX, the Grignard reagents evidently have 
a rather complicated constitution; indeed, the more closely this 
has been studied the more involved has the picture become. Ad- 
dition of dioxan to ether solutions of Grignard reagents results in 
the precipitation of dioxan complexes of magnesium halides, and 
subsequent evaporation of the solvents affords magnesium dialkyls, 
R,Mg. This led to a suggestion that an equilibrium of the type: 

is involved. Though most useful as a preparative method for the 
dialkyls (or diaryls), the various conclusions drawn from this 
reaction about the position of equilibria of the type: 

have been shown to be invalid. 
Recent experiments indicate that scarcely any exchange takes 

place between MgxBr, and (C2Hj),Mg in ether solution, the 
MgKBr, being labeled with either Xlg'8 or Mg2j. Since the solu- 
tions obtained by mixing (C2H,),Mg and MgBr, appear to be 
identical with the Grignard reagent prepared from magnesium and 
ethyl bromide, it appears that the Grignard reagent is better repre- 
sented by a complex R2RIg, MgX, than by RMgX. 

Solutions of Grignard reagents become viscous on concentration 
and ether is tenaciouslv retained: this indicates some sort of as- 
sociation and also thaE ether is chemically combined, no doubt 
forming co-ordination complexes. The molecular weight of several 
Grignard reagents, in solutions of concentration less than molar, 
indicates an association of about two. Experiments on their elec- 
trical conductivity show that ionic species must be present and 
that magnesium is present in both anions and cations. 

The electrolysis of solutions of Grignard reagents is consistent 
with the ion discharged a t  the cathode being basically Ri\fg+, 
which may be solvated or associated or both. The cathode process 

appears to produce free radicals, since the organic products 
formed are those expected to result from hydrogen abstraction 
(from solvent molecules) by the more reactive radicals, and from 
the dimerization of the more stable and long-lived radicals such 
as benzyl. 

Experiments on the alkyl and aryl derivatives of sodium, com- 
pounds which evidently contain carbanions, show that  these nega- 
tively charged hydrocarbon ions are so reactive that they rapidly 
attack ethers. Since Grignard reagents are often stable in ether 
for very long periods, carbanions cannot be present. Neverthe- 
less, a carbon atom covalently bound to a much more electro- 
positive magnesium atom will certainly bear a t  least a fractional 
negative charge, and most reactions of Grignard reagents are 
intelligible on the basis of attack of the anionic carbon atom 
R,C(6-) on the most positive p ~ ?  of the reactant; e.g. ,  the 

A - - ,  - 
carbon atom of a carbonyl group R2C = 0. 

REACTIONS OF GRIGNARD REAGENTS 
With the exception of ethers and tert-amines there a re  very 

few organic functional groups which fail to react with Grignard 
reagents, though by no means all these reactions have achieved 
any notable importance. 

Act ive  Hydrogen.-Since such weakly acidic substances as 
acetylene and cyclopentadiene (see above) react with Grignard 
reagents, i t  is not surprising to find that all substances containing 
-OH, - S H  or -NH groups also behave as'acids. For  example, 
piperidine reacts as follows : 

Volumetric measurement of the methane formed in such reactions 
is the basis of an analytical method for the determination of "ac- 
tive hydrogen." 

Carbon  Dioxide.-The formation of carboxylic acids has been 
mentioned earlier, in connection with the estimation of Grignard 
reagents : 

I n o r g a n i c  Halides.-The halides of the alkali or alkali earth 
metals do not react except for halogen exchange, with the further 
exception of the beryllium halides which afford organoberyllium 
compounds : 

This is an example of one of the most generally useful methods 
for  the preparation of organometallic compounds. The reactions 
often proceed in stages, for example, 

Most nonmetallic halides form organic derivatives on treatment 
with Grignard reagents. Thus phosphorus trichloride and phenyl- 
magnesium bromide affords triphenylphosphine in good yield: 

The halides of metals which do not easily form organic deriva- 
tives also react with Grignard reagents, and the ultimate products 
of such reactions are usually consistent with the formation of 
unstable organometallic compounds and their subsequent decom- 
position. Most transition metal halides give hydrocarbons as the 
main organic product of reaction with Grignard reagents, the 
halides being in effect reduced to the metal: - 

AgCl + C2H5RlgBr+Ag + MgClBr + C2H4 + C2H8 

The hydrocarbon products are usually those to be expected on the 
basis of the unstable organometallic intermediate decomposing to 
form organic free radicals, which are generally disproportionate 
or react n i th  the solvent by hydrogen abstraction. Grignard re- 
agents derived from cyclopentadiene and indene form a variety 
of organometallic compounds on reaction with certain transition 
metal halides. 
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Biscyclopentadienyliron is the most stable member of this large 
class of compounds, in most of which the metal atom is bound to 
the cyclopentadienyl ring by .ir rather than by a bonds. 

O r g a n i c  Halides.--Aryl and vinyl halides are not usually re- 
active to Grignard reagents. Alkyl halides can react in several 
ways and the course of reaction is not always easy to predict; 
several products are formed in many instances. 

Only in special cases is reaction between a Grignard reagent 
and a n  organic halide a good preparative method. 

C a r b o n y l  Halides.-These usually react very rapidly to give, 
after hydrolysis and working up, tertiary alcohols: 

RCOX + 2R1l\lgX-+RR'2COH 

By "reverse addition," i.e., addition of the Grignard reagent to 
the solution of carbonyl halide, it is possible to obtain moderate 
yields of ketones : 

RCOX + R'MgX+RCORf 

The transference of a Grignard reagent from the vessel in which 
it  is prepared to a dropping funnel must be carried out in an 
inert atmosphere and sometimes presents experimental difficulties. 
A much better method for ketone synthesis involves the addition 
of dry cadmium chloride to the Grignard reagent, whereby it is 
converted to an organocadmium compound: 

Organocadmium compounds, being considerably less reactive than 
Grignard reagents, react only ni th  the halogen of a carbonyl 
halide. The acid chloride may thus be added to the solution of 
cadmium compound : 

RzCd + 2R'COX+2RCOR' + CdXz 

Aldehydes.-The normal product, after hydrolysis, is a sec- 
ondary alcohol : 

R M g X  + R'CHO-tRR1CHOl\lgX+RR'CH0H 
Poor yields can result from condensation reactions. and by the 
Grignard compound acting as a reducing agent leading to primary 
alcohol formation. 

Formaldehyde, of course, affords primary alcohols, often in 
rather poor yield: 

H 2 C 0  + C?H5;\lgBr+?zC3HiOH(lo~v yield) + CHL(OC2H,)2 

HzCO + CbH5MgBr-CsH5CH20H (about 7 0 7 ~ )  

The formaldehyde is commonly generated by thermal depolymeri- 
zation of paraformaldehyde, or the polymer may be added to the 
Grignard reagent and the suspension boiled ni th  reflux. 

Ketones.-The normal reaction product is a tertiary alcohol: 

The main complications of this synthesis are reduction to sec- 
ondary alcohols and enolization. 

Carboxyl ic  Esters.-The reaction between esters and Grignard 
reagents is a common method for preparing tertiary alcohols: 

RCOsR1 + 2R"51gX-+RR"?COH + R'OH 

The  reactions of certain esters are of particular importance. 
Formic esters afford secondary alcohols, or aldehydes: 

Orthoformic esters (generally ethyl orthoformate) are used for 
the preparation of acetals or of the corresponding aldehydes: 

Cyanides.-Though rather less reactive to Grignard reagents 
than most substances already mentioned, cyanides are attacked in 
the usual way, the organic component of the Grignard reagent 

becoming bound to the carbon atom. 

H20 Hz0 
R X g X  + R'CN-RR'C = Kh/IgX-+RR'C = NH+RRICO 

BIBLIOGRAPIIY.-M. S. Kharasch and 0. Reinmuth, Grignavd Reac- 
tions of  A-onnzt.tallic Substa~zces (1954) ; F .  Runpe, Orga~zonzeiallz~er- 
bi)zdltngefz (1944) ; S. T. Yoffe and A. A'. Kesmayanov, A Hartdbook of 
ilJag~zesiz~nz-Orga?zic Compounds, 3 vol. ( ~ g j b ) ,  a photo-lithographic 
reproduction of the Russian edition. ( G .  E. CS.) 

GRIGNION DE MONTFORT, SAINT LOUIS MARIE 
DE: sre MONTFORT, SAIKT LOUIS MARIE GRIGNION DE. 

GRIJALVA, JUAN DE (1489- or 1490-13'27), Spanish 
explorer and nephew of Diego Velbzquez. Born in CuCllar, Spain, 
Grijalva follo.rved his uncle to Hispaniola and Cuba and was chosen 
by him to pursue further the explorations of Francisco Hernindez 
de C6rdoba. In April 1518 Grijalva set out with four ships and 
reached the island of Cozumel off eastern Yucatin. He then 
proceeded along the coast of Campeche, where he learned of the 
Aztec emperor Alontezuma. He was attacked and failed to dis- 
embark. A t  Rio Banderas, so called by Grijalva, the Spaniards 
obtained the first considerable amount of gold but the appearance 
of many canoes made Grijalva embark again from a site close to 
the present Veracruz. His failure to make a settlement in the land 
which he had called New Spain brought him dismissal when he 
reached Cuba in October. Grijalva accompanied Francisco de 
Garay to Mexico in 1523 and later took service with Pedrarias 
Dbrila in Panamb. Grijalva was massacred with 19 other Span- 
iards by Indians on Jan. 21, 1527. (U. S. L.) 

GRILLPARZER, FRANZ ( I  791-1872!, recognized, be- 
latedly. as the greatest Austrian dramatist, \yas born in I'ienna 
on Jan. 15, 1791. His father, a reticent, patriotic lawyer who 
attached great importance to external forms, died in debt in 1809; 
his markedly neurotic mother belonged to the talented musical 
family of Sonnenleithner. In  1807 Grillparzer entered the Uni- 
versity of Vienna to study law but, as the eldest son, ?\-as obliged 
to turn to private tutoring to help his family. Later he became 
a clerk in the department of revenue and. in 1818. poet to the 
Hofbltrgtlleater and clerk in the exchequer. By 1832, when he 
was appointed director of the exchequer archives, it was clear 
that he would not be promoted to high office. In 1856 he retired 
from government service. 

In 1817 the first performance of his tragedy Die Al~njrazl evoked 
public interest. Previously he had written many dramatic frag- 
ments, mainly on historical themes, and a play in blank verse, 
Blanka yon Castilierz, obviously modeled on Schiller's Dolz Carlos 
but already embodying the principal idea of several later works- 
the contrast between a quiet. idyllic existence and a life of action. 
Die Ah?zfruz~, written in the trochaic Spanish verse-form: has many 
of the outward features of the then popular "fate tragedy" 
(Sclzicksalsdrantu), but the characters are themselves ultimately 
responsible for their own destruction. ,4 striking advance was the 
swiftly written tragedy Sappho (1818), which is worthy of com- 
parison with Goethe's Tasso. Here Sappho's tragic fate is at- 
tributed to her unhappy love for an ordinary man and to her 
inability to reconcile life and art,  clearly an enduring problem for 
Grillparzer. Work on the trilogy Das Golde?te Vlies (1821) I V ~ S  

interrupted by the suicide of Grillparzer's mother and by illness. 
This drama. with Iledea's assertion that life is not worth living, 
is the most pessimistic of his works and offers mankind little 
hope. Once more the conflict between a life of meditation and 
one of action seems to lead inevitably to renunciation or despair. 

More satisfying, both aesthetically and emotionally, is the 
historical tragedy Kotzig Ottoknrs Gliick zlnd Ende (wi t ten  1823, 
but because of censorship difficulties not performed or published 
until 182 j). Here the action is drawn from .Austrian history, and 
the rise of Rudolph of Habsburg (the first of Grillparzer's char- 
acters to avoid guilt and tragedy) is contrasted ~ ~ i t h  the fall of the 
tyrant Ottokar of Bohemia, so that Ottokar's fate is not presented 
as representative of all humanity. In  another historical tragedy, 
Ein trezler Dielzer seitzes Heirlz (1826, performed 1828)! the self- 
effacement of the hero Bancban in the name of duty is not suited to 
theatrical representation. Grillparzer was disappointed at  the 
reception given to both these plays and became discouraged by the 
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objections of the censor. Although he loved Katharina Frohlich 
(1800-79), whom he had met in the winter of 18zc-21, he felt 
unable to marry, possibly because of a conviction that as an artist 
he had no right to personal happiness. His misery during these 
years is reflected not only in his diaries but also in the impressive 
cycle of poems significantly entitled Tristia ex Ponto (183j). 

Des Meeres und der Liebe Wellen (1831), often judged to be 
Grillparzer's greatest tragedy because of the degree of harmony 
achieved between content and form. marks a return to the classical 
theme in treating the story of Hero and Leander. which is, however, 
interpreted with a psychological insight anticipating the plays of 
Friedrich Hebbel and Ibsen. Hero, the priestess, who lacks a 
true sense of vocation, forgets her vows in her blind passion for 
Leander and, when her lover is ensnared to his death, she dies 
of a broken heart. The following of vital instincts is shown to 
rob the individual of inner harmony and self-possession. Der 
Traum ein Leben (1834) owes most. particularly in form, to Grill- 
parzer's intensive and prolonged studies of Spanish drama, espe- 
cially the plays of Lope de Vega and Calderbn. This Austrian 
Faust ends happily. for the ambitious young peasant Rustan only 
dreams the adventures which involve him in crime and a~vakes to 
a realization of the vanity of earthly aspirations. True content- 
ment requires acceptance of one's lot and the avoidance of guilt. 
Grillparzer's only comedy, Weh dem, der liigt! (1838). mas a 
failure, despite the humour of its situations and the brilliance of 
its dialogue. chiefly because the theme-the hero succeeds because 
he tells-the truth when everyone thinks he is lqi n g -was too 
subtle and too serious for comic treatment. 

Grillparzer wrote no more for the stage and very little at all 
after the 1840s. The honours which were heaped on him in old 
age came too late. I n  1861 he was elected to the Herrenhaus, his 
80th birthday was the occasion for a national celebration and 
his death in Vienna on Jan. 2 I ,  1872, was widely mourned. Three 
tragedies, apparently complete, were found among his papers. 
Die Jiidin von Toledo, based on a Spanish theme, portrays the 
tragic infatuation of a king for a young Jewess. He is only brought 
back to a sense of his responsibilities after she has been killed at  
the queen's command. Ein Bruderzwist in Habsburg, a profound 
and moving historical tragedy, lacks the theatrical action which 
would make it suitable for successful performance and is chiefly 
remarkable for the portrayal of the emperor Rudolph 11. Grill- 
parzer's sympathetic attitude to Rudolph is sometimes regarded 
as a justification of Metternich's conservatism. Much of Grill- 
parzer's most mature thought forms the basis of the third play, 
Libussa, in which he foresees human development beyond the ra- 
tionalist stage of civilization. Its advent is foretold by Libussa 
who desires a natural community guided by intuition and ruled by 
love. She submits, however, to the views of her practical consort 
Primislaus who, although uhselfishly devoted to the task of build- 
ing the state, understands that justice based on reason is necessary 
in government. 

Apart from the critical studies on Spanish drama and the auto- 
biography published after his death, Grillparzer's finest prose 
work is Der arme Spielmann (1848), the story of a poor musician 
who cheerfully accepts life's failures and dies through his efiorts 
to help others, an attitude to life which is encountered elsewhere in 
Biedermeier literature, e.g., in Kalkstein by Adalbert Stifter 
(180 5-68), 

Features of the Biedermeier outlook are clearly traceable in 
Grillparzer's work: the looking back to the great classical and 
romantic achievements and the painful evolution from the disil- 
lusionment of idealism to a compromise with reality. Grillparzer 
is unusually gifted not only as a dramatic poet but also as a play- 
wright capable of creating dramas suitable for performance. The 
influence of Shakespeare, Lope de Vega and Calder6n and of the 
productions of the popular Viennese theatre is to be seen in the 
details of many of his dramas. Unlike his great predecessors, 
Goethe and Schiller, he distinguishes between the speech of the 
cultured person and that of the uneducated. Also he introduces 
colloquialisms, humour and elements from the popular farce. Al- 
though the central dramatic conflict is often rooted in his personal 
problems, it is presented objectively. Grillparzer's solution is 

renunciation rather than acceptance. He suffered undoubtedly 
from the restrictions imposed by the Metternich regime, but  i t  
is probable that his unhappiness originated principally in an in- 
ability to resolve his own difficulties of character. 

B I B L I O G R A P H Y . - E ~ ~ ~ ~ O ~ S :  The critical edition of Grillparzer's works, 
letters and diaries by August Sauer, Reinhold Backmann et al. began 
to appear in 1909 (42 vol. up to 1944). Other reliable editions include 
those by Stefan Hock, 4 vol. (1911) and Reinhold Backmann, 5 vol. 
(19 52). English editions include those of Des Meeres und  der Liebe 
Wellen by D. Yates (1947) ; of Konig Ottokars Gluck und  Ende by L. 
H .  C. Thomas (1953) ; and of Der Traunz ein Leben by W. E. Yuill 
(19gj). English translations of many works have been made by 
H. Stevens or A. Burkhard. 

Li fe :  Descriptions of Grillparzer and conversations with him by his 
contemporaries appeared in Grillparzers Gespvache und  die Chavakter- 
istiken seiner Personlichkeit, ed. by August Sauer, 7 vol. (1904-41). 
Biographies include: H. Laube, Franz Grillparzers Lebensgeschichte 
(1884) ; Marie von Ebner-Eschenbach, Afeine Erinnerztnnen an  Grill- 
parze'r (1916) ; E.  Alker, Franz Grillpavzer (1930) ; ~ o u g l a s  Yates, 
Franz Grillparser (1946; in English, only first vol. published) ; J.  Piad- 
ler, Franz Grillparzer (1948). 

Criticism: E. Reich, Franz Grillparsers Dramen (1894; 4th ed. 1938) ; 
Friedrich Gundolf, in Jahrbuch des Freien Dez~tsclzen Hochst i f ts  
(1931) ; Ilse Miinch, Die Tragik i n  Drai~za und Personlichkeit Franz 
Grillparzers (1931) ; Gerhart Baumann, Franz Gvillparzer. Sein W e r k  
und das osterreichische Wesen  (19jq) ; Walter Naumann, Grillparzer. 
Das dichterische W e r k  (19j6). See also 0. Katann (ed ) ,  Grillparzer- 
Studien (1924) ; K. Glossy (ed.) , Jahrbuch der Grillparzer-Gesellschajt 
(1891-); and for bibliographies of the numerous publications on 
Grillparzer, Karl Goedeke's Grundriss zur Geschichte der deutschen 
Dichtung, vol. viii (1905) and vol. xi (1953). 

(L. H. C. T.) 
GRIMALD (GRIMOALD), NICHOLAS ( I  j ~ g - C .  I 5 59)'  Eng- 

lish poet, whose best-known work was contributed to the first 
edition of Tottel's ;Miscellany, was born in Huntingdonshire in  
I 519. He studied a t  Oxford and a t  Cambridge and became chap- 
lain to Bishop Ridley. To  the original edition (June 1557) of 
Songes and Sonettes (known as Tottel's J'discellany). which he may 
have edited, he contributed 40 poems and translations, only 10 

of which were retained in the second edition (July I 5 5 7 )  Some 
of his pieces were in blank verse, in which he followed the style 
of the earl of Surrey. yet not without originality. H e  handles 
the metre competently and produces an occasional fine-sounding 
line. 

His other works include two Latin tragedies-Christus redivivus 
(1543) and Archipropheta ( I  j48)-and a translation of Cicero's 
D e  Oficiis ( I  j 56). Grimald died about I 5 j9. 

GRIMALDI, JOSEPH ( I  778-183 7 ) ,  the tiking of clowns," 
was born in London on Dec. 18. 1778, the son of an Italian Panta- 
loon player and a Columbine actress. He grew up in a world of 
tumblers, tightrope walkers and buffoons and was on the stage of 
Drury Lane at  the age of two. At Drury Lane he  scored his first 
great success as Punch in the Christmas pantomime for 1800-01, 
after he had already exhibited some of his finest drolleries a t  
Sadler's Wells. 

In  1806 he deserted Drury Lane for Covent Garden, where he 
endeared himself to London audiences as Clown in Mother Goose. 
When Grimaldi died in London on May 31, 1837, he left behind 
The Memoirs of Joseph Grimaldi, which Dickens edited (with little 
enthusiasm) in 1838. (A. Ibf. N.) 

GRIMALDI FOSSILS are a group of human remains from 
the caves carved out of a high cliff, the BaoussC-RoussC (the 
Red rocks), which borders the Riviera in Italian territory, 2 km. 
(1; mi.) E.  of Menton. These remains, totaling 16 individuals, 
were found in four caves called the Grotte des Enfants. the Grotte 
du Cavillon, the Barma Grande and the Baousso de Torre. They 
were found in excavations by E. Rivihre, L. Julien, F. Xbbo and, 
to a greater extent, by L. de Villeneuve during his systematic exca- 
vations organized by the prince of Monaco in 1901. All were 
found in implementiferous Upper Paleolithic deposits (Aurigna- 
cian and Grimaldian) but a t  quite different levels, some being only 
about 6 ft. below the surface, others nearly 30 ft .  and almost 
in contact with the adjoining 3iIousterian layers. They all date 
from the second half of the last glacial period, from about 30,- 
000 to 40,000 years ago. 

The major part of the remains are of the skeletons of very tall 
men of the Cro-Magnon race, of which many other specimens from 



the same epoch are known in Europe, and which is the ancestor of 
certain present-day Europeans. The skulls are elongated, with 
low vaults. short faces and orbits, and the bones are particularly 
robust. Quite different from these, the two skeletons from the 
lowest level of the Grotte des Enfants belong to a type of shorter 
stature and with facial prognathism-the race of Grimaldi which 
R.  Verneau considered h'egroid and which he thought preceded 
the Cro-Magnon race in this region. Verneau's ideas are often 
questioned because no other Negroid fossils have been found in 
Europe, and it seems that the prognathism of the so-called 
Negroids was essentially the result of a posthumous deformation; 
possibly they may be interpreted as primitive Cro-Magnons. 

See  also CRO-MAGNOK MAN. 
See L. de Villeneuve, M.  Boule, R. Verneau and E. Cartailhac, Les 

Grottes de Grjmaldi (1906-12). (H.  V. V.) 
GRIMKE, SARAH MOORE (1 792-1873) and ANGE- 

LINA EMILY (1805-1879), U.S. antislavery crusaders and ad- 
vocates of women's rights, were born in Charleston. S.C., Sarah 
on Nov. 26, 1792, and Angelina on Feb. 20, 1805. Both developed 
an early dislike of slavery. After several visits to Philadelphia, 
Sarah joined the Society of Friends in 182 1 ; Angelina did the same 
in 1829. The sisters then moved to the north and became in- 
terested in the antislavery movement, with Angelina as the leader. 
After publication in the Liberator of her letter of approval to 
William Lloyd Garrison, the abolitionist leader, the sisters joined 
the American Anti-Slavery society. In  1836 Angelina published 
"An Appeal to the Christian Women of the South," in which she 
urged southern women to speak and act against slavery. Later 
in the year Sarah made a similar plea in "An Epistle to the Clergy 
of the Southern States." 

The  career of the GrimkCs as antislavery speakers began when 
Angelina appeared before small groups of Philadelphia women in 
private homes. In  1836 the sisters moved to New York where 
both spoke to larger gatherings in churches and public halls. Their 
talks in New England before mixed audiences prompted a pastoral 
letter from the General Association of Congregational 3Tinisters 
of 3lassachusetts against women preachers and reformers. As a 
result of such opposition the sisters became pioneers in the 
xilomen's rights movement and were largely responsible for linking 
it to the antislavery crusade. 

Following Angelina's marriage to the noted abolitionist Theo- 
dore Dwight Weld in 1838, both she and Sarah were expelled from 
the Society of Friends for breach of the "discipline." Ill-health 
forced Angelina shortly afterward to give up public speaking and 
Sarah followed her into retirement. The sisters helped Weld in 
the schools he started in New Jersey. The Welds and Sarah later 
moved to Hyde Park, Mass., where Sarah died on Dec. 23, 1873, 
and Angelina on Oct. 26, 1879. 

B r ~ ~ r o c ~ a ~ ~ ~ . - C a t h e r i n e  H. Birney, The Grimkd Sisters (1883') ; 
G. H .  Barnes and D. L. Dumond (eds.), Letters o f  Theodore Dwight 
Weld ,  Angelina Grimkd Weld,  and Sarah Grimkd (1934) ; Benjamin P. 
Thomas, Theodore Dwight Weld (1950). (M.  H. k.) 

GRIMM, FRIEDRICH MELCHIOR, BARON DE (1723- 
1807). Franco-German critic and diplomat, whose Corvespondance 
litte'raire played a considerable part in the dissemination of French 
culture in Europe, was born on Sept. 26, 1723, in Ratisbon 
(Regensburg). He was educated (1 743-45) a t  Leipzig univer- 
sity where he came under the influence of the professor of poetry, 
Johann Christoph Gottsched (q . v . ) ,  who was then trying to 
create a German drama on the French classical model. Grimm's 
one and only tragedy, Banise, was published in Gottsched's 
Dezltscize Sclzazlbiilzne (1743). Grimm had to make his oX1n way 
in the world and he accordingIy attached himself to the powerful 
Schoenberg family. With a sound knowledge of the French lan- 
guage and already strongly attracted by French civilization, he 
eagerly seized, in 1748, the opportunity of escorting the second 
son to Paris, where he was appointed in turn reader to the prince 
of Saxe-Gotha. secretary to the count of Friesen and, in 1755, 
secve'taire des con~nzandenzents of the duc d'OrlCans. 

At the same time he succeeded in gaining an entry into fash- 
ionable, progressive literary and philosophical circles through his 
acquaintance with J. J .  Rousseau (9 .v . )  lvho introduced him to 

D'Holbach, HelvCtius, Denis Diderot (q .v . )  and, in 1750, to 
Mme d'gpinay ( q . v . ) ,  whose lover he became three years later. 
When Mme d'fipinay went to Geneva in 1757 on account of 
her health, difficulties arose as to who should accompany her; 
this was the immediate cause of Grimm's quarrel with Rousseau, 
who unjustly blackened his former friend's character in his Con- 
fessions. Yet Grimm retained the esteem and affection of Diderot, 
with whom he formed a lifelong, devoted friendship. I t  is diffi- 
cult to estimate precisely what each man owed to the other, but 
it would seem that whereas Diderot had by far the richer mind, 
Grimm often stimulated him to activity, particularly in the dra- 
matic field, and sometimes tempered his exuberance with methodi- 
cal sobriety. He certainly shared most of Diderot's ideas and 
wrote one article, Du Pobrne lyriqzie, for the Encyclope'die, which 
he helped to edit and advertised abroad through his many corre- 
spondents and friends. 

The number and importance of Grimm's connections indeed 
grew rapidly, for he promoted his career with great astuteness. 
He quickly became a person of note in the Parisian literary world. 
Two letters to the M e ~ c u r e  de France (1750 and 1751) on Ger- 
man literature made little impression; but in 1753, during the 
famous controversy over the merits of French and Italian music 
(guerre des bouffons),  he achieved a certain notoriety with his 
Petit Prophbte de Boehmischbroda in which, like Rousseau and 
Diderot, he extolled Italian to the detriment of French composers. 

In this same year Grimm decided to establish a private news 
service for foreign princes anxious to keep in touch with life in 
Paris. Every fortnight after May 15, 1753, usually through diplo- 
matic channels, subscribers received a manuscript newsletter, nor- 
mally composed by Grimm who was, however, frequently helped 
by Mme d'fipinay and Diderot who contributed, for instance, his 
famous Salons (1 759-81). The venture was successful, attracting 
subscriptions from many minor European rulers as well as from 
Catherine the Great of Russia. But in March 1773, increasingly 
absorbed by diplomatic work, Grimm handed over his task to 
Jakob Heinrich bfeister. 

Frank because confidential, Grimm's letters constitute a socia1 
and literary document of outstanding importance. They chronicle 
events of all kinds, transmit social and literary gossip, record 
songs, epigrams and parodies and divertingly analyze and evalu- 
ate new publications in all spheres. The impartiality and sureness 
with which Grimm appraised contemporary French writers, even 
Rousseau and Voltaire, is increasingly appreciated. The Corre- 
spondance litte'raire, first published in 1812, has been described 
as the first great work of modern criticism. 

Grimm's correspondence and his acknowledged tact served him 
well in the furtherance of his ambitions. He was appointed to a 
number of minor diplomatic posts and created successively a baron 
of the Holy Roman empire (1772) and Russian councilor of state 
(1777). He acted as Paris agent for some of his patrons, particu- 
larly for Catherine 11, for whom he bought works of art and the 
libraries of Diderot and Voltaire. His activities brought him op- 
portunities to travel extensively in Germany, England (1 7 7 1 ) , 
Italy (1 776) and Russia (1 773-74, 1776-77). 

The position Grimm had thus built up was wrecked by the 
French Revolution. Horrified, faithful to the ancien rdgirize and 
therefore suspect to the republic, which confiscated his property 
and ruined him financially, Grimm left France in 1792. In 1793, 
generously supported by Catherine 11, he settled in Gotha where 
he died, impoverished and embittered, on Dec. 19, 1807. 

B r ~ ~ r o c ~ ~ ~ ~ ~ . - C o r r e s p o n d a n c e  littdraire, philosophique et critique, 
par Gri?itm, Diderot, Raynal, Meister, etc., ed, b y  M. Tourneux, 16 vol. 
(1877-82) ; E. Scherer ,~felchior Griwzrn (1887) ; A. Cazes, Grif~zm et 
les Encyclopddistes (1933) ; J .  R. Smiley, Diderot's Relations Wi th  
Grimnt (1950). (0. K. T.) 

GRIMM, JACOB (LUDWIG CARL) (1785-1863) and 
WILHELM (CARL) (1786-18591, together were the collec- 
tors and editors of Grimms' Fairy Tales and were generally known 
as T H E  BROTHERS GRIMM; Jacob Grimm, the grammarian, was 
the formulator of "Grimm's law" (see below), and Wilhelm 
Grimm was the literary scholar. They were born little more than 
a year apart and spent their entire lives together in a happy com- 
munity of interests. As children they were inseparable, at the 



university they studied and lived together, as mature scholars 
they worked together in the same room, and they were buried 
side by side in Berlin. 

Lives.-Jacob was born on Jan 4, 1785, lt'llhelm on Feb. 24, 
1786. They attended the public school at Rassel and later studied 
a t  Marburg, where the lectures of Friedrich von Savigny awakened 
in both the love for antiquarian investigation which formed the 
real basis of all their later work. Tt'hlle still university students 
they laid plans for collaboration on medieval German literature, 
and in 18oj Jacob n io te  irom Paris to \V~lhelm that he hoped 
they would ne.i.er again be separated. By a happy combination 
of good fortune and early recognition of their great talents they 
remaincd together and became the most distingu~shed brother- 
scholars of the German romantic period. 

Folloning long periods of service in the Kassel library. the 
brothers moved in 1830 to Gottingen, \!here Jacob received the 
appointment of professor and librarian, JYilhelm that of under- 
librarian. Jacob lectured on legal antiquities, historical grammar, 
literary history, interpreted ancient Gcrmanic literature and com- 
mented on the Gcrnzania of Tacitus. The years at  Gottingen were 
fruitful ones, despite the severe illness of Jt'ilhelm; in 183j [Vil- 
helm was named to a professorship and Jacob mas given the title 
o i  Hoirat in recognition of their accon~plishmcnts. In 1837 how- 
ever, the brothers being two of the seven professors nho had signed 
a protest against the new king of Hanover's abrogation of the 
constltution, they were dismissed from their professorships and 
banished from the kingdom of Hanover. They returned to Rassel, 
but in 1841  vent to Berlin. where they both received yroiessor- 
ships and were elected members of the Academy of Sciences. They 
seldom lectured; but they \\orlied assiduously together at the great 
dictionary of the German language. a task so large, even nhen 
first projected, as to make it  impossible for the brothers to finish 
it themselves. The hrst volume was published in 1854, after the 
work had been apportioned among many other hands, the last 
volume Mas published, ~ i t h  some intermediate fascicles still to 
appear. just a century later, in 1954, 

SVilhelm. ne.i.er in robust health, died in Berlin on Dec. 16, 
1859; Jacob. never ill. continued working until he died quite sud- 
denly on Sept. zo, 1863. 

Of the two. Jacob was the stronger, the more vigorous and the 
more strictly scientific; JYilhelm mas the weaker physically, the 
more sensitive and the more literaly; Jacob became the great 
grammarian; [Vilhelm gave literary form to the fairy tales. 

Works.-The purely scientific side of Jacob's character de- 
veloped slonly. Led by his careful study of Middle High German 
poetry to take up grammatical investigation, he apparently soon 
felt the need of a regular method of work in etymology, but he long 
grasped for scientific principles nithout finding them. He set 
himself against the use of logical concepts in the analysis of a 
language, and he called observation the soul of grammar; but his 
o m  almost exclusive interest in history. the variety of the cvidence 
nhich he and his contemporaries collected and examined. and the 
necessarily slo~v evolution of a methodical procedure for dealing 
mith very complex linguistic phenomena so controlled his talents 
as to make of him rather a careful collecter and arranger of data 
than a great intuitive expositor or inventive theoretician. Even 
the ordering of the correspondences among consonants in the 
Germanic and other Indo-European languages nhich bears his 
name had to wait 50 years for its final clear and simple treatment. 

Jacob Grimm's Dezltscke Granz??zatik (1819-22) was. moreover, 
the linguistic outconle of both brothers' previous philological nork. 
In  181 I Jacob published a mork of purely literary character. i fber 
den altdeutsclzen Jfezstergesczng and [Yilhelm brought out his 
volume of translations Altdii~zisclze Heldenlieder, Balladen z~?td 
Marchen iibersetzt. In  1812 the brothers jointly edited the t ~ o  
ancient fragments of the Hildebra?zdslied and the T17eisserzbrzinner 
Gebet, and in 1812-1 j they jointly brought out the first edition of 
the Kinder-zlnd Harls?~zarclzerz (the Fairy Tales, of ~qhich one of 
many English translations was edited by Joseph Campbell in 1944) 
which have carried their name into every household of the civilized 
n-orld. I n  1816-18 an analysis of the oldest Germanic epic tradi- 
tions appeared under the title Det~tsche Snge~z, and in 1815 one 

volume of an edition of the Poetic Eddas was published over both 
their names. This edition, however, xi-as never completed; and 
Jacob, who had little taste for text-editing. about this time began 
to turn his mind to other things. Although he did occasionally 
bring out a new edition of an old text ( e . g . ,  Reinhart Fuchs, 1834), 
and although medieval literature and comparative mythology 
continued to interest him, more and more his activity became 
focused on grammar, lexicography and the history of the German 
language. 

Grimm's Law.-Jacob had not a t  first intended t o  include 
languages other than German in his Deutsclze Gralnmatik; but he 
soon found that Old High German postulated Gothic, that  the later 
stages of German could not be understood without the help of the 
LOW German dialects, including English, and that the evidence 
from the Scandinavian languages could likewise not be ignored. The 
first part of the Gralnmar appeared in 1819, a second revised edi- 
tion in 1822. While the first edition gives only the inflections, in 
the second, phonology takes up no fewer than 600 pages, more 
than half of the whole work. The striking difference is evidence of 
the increasing interest in linguistic method which marked the early 
years of the ~ g t h  century. This advance must be credited mainly 
to the influence of Rasmus Rask (9.v.). T o  Rask belongs the 
credit for having first demonstrated the regularity of correspond- 
ence among sounds in genetically related languages, but the first 
full demonstration of the validity of this principle of regularity 
was made by Jacob Grimm in the long lists of correspondences of 
consonants in the Germanic and other Indo-European languages 
which he published in the second edition (1822) of his Deutsche 
Grammatik.  I t  is the regularity in these correspondences which 
has come to be knomn as Grimm's law (see GERMANIC LAN- 
GUAGES) .  Thus, the initial sound of the inherited Indo-European 
word for  "father" is represented in Latin writing by  p and in Eng- 
lish .r? riting by f (Latin pnter; English "father"). This correspond- 
ence is regular under conditions which can be clearly and certainly 
stated. Such regular correspondences for all consonants in all 
the Indo-European languages can now be given mith similar 
certainty, only marginal problems remaining. 

The question of who discovered \?hat is known as Grimm's law 
is answerable only after much qualification. The correspondence 
of single consonants had been more or less clearly recognized by 
several of Jacob Grimm's predecessors; but the one who came 
nearest to the discovery of the complete law u7as the Swedish 
scholar J.  Ihre mho established a considerable number of litter- 
arum permutatio?zes, "changes of letters." Rask, in his essay on the 
origin of the Icelandic language, gives the same comparisons, with 
a iew additions. As Grimm in the preface to his first edition ex- 
pressly mentions this essay of Rask, there is every probability 
that it gave the first impulse to his own investigations. There is, 
however. a wide difference between the isolated oermutations of 
his predecessors and Grimm's comprehensive generalizations and 
massive assembling of evidence. The extension of the law to High 
German is also entirely Grimm's own. The importance of Grimm's 
generalization in the history of linguistics can hardly be over- 
estimated, but much of the merit belongs to his predecessors. and 
some to his immediate successors; the completion of the solution, 
the demonstration of symmetry existent in complexity and the sim- 
ple formulation which could finally be given to the discovery are, 
all taken together. a unique triumph and one large enough to be 
shared by many. Grimm's l a ~ v  proved that a simple, coherent and 
complete demonstration of order in the process of language was 
possible. Jacob Grimm and his contemporaries in the mid-19th 
century thus made the study of linguistic phenomena scientific. 

T h e  F a i r y  Tales.-The criticism and interpretation of the two 
brothers' fairy tales began early. lllilhelm himself in 1856 stated 
the brothers' theory that the Germanic folk tales were versions 
of Indo-European myths. Theodor Benfey, the Sanskritist, sought 
their origins in India. Joseph Bitdier and others supported the 
view of polygenesis, the possibility of ~ i h i c h  had also been ad- 
mitted by the Grimms. The Finnish school of folklorists at- 
tempted a strict historical and geographically limited approach- 
a procedure which may be said to have culminated in the un- 
historical typological arrangement of Stith Thonlpson's Mof i f -  
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Index o f  Folklore Classijicatiorc. A similarly unhistorical but 
otherivise totally different point of view is that of the psychoan- 
alytic school of criticism which, following Freud's hypotheses, 
sees in fairy tales the dreams of the human race and thus interprets 
them as externalizings of unfulfilled wishes, of feelings of guilt and 
of profound anxieties deeply buried in the unconscious. Many 
essays expressing this view can be found in the pages of the 
periodical Intago. Still another judgment has been expressed by 
Albert Wesselski in his Versuclz einer Tlzeorie des Marchens; ac- 
cording to him the "people" never create; only storytellers, au- 
thors, create, and all collections of "folk stories," including the 
Grimms' fairy tales, come directly or indirectly from books. 

Collaboration.- So harmonious was the collaboration of the 
brothers Grimm and so happy their life-long association that it is 
unjust to both to discriminate between them except only to show 
how perfectly their slight differences complemented each other. 
M'ilhelm remained to the end of his life a literary scholar, his- 
torian and critic and, according to his brother, always loved the 
collections of fairy tales the most; while Jacob was occupied 
with grammatical problems and the history of the German lan- 
guage, Wilhelm continued his work on Germanic heroic legends 
and w o t e  beautifully, delightfully and learnedly about such mat- 
ters as elves and children's games and custon~s. But these tasks 
fo r  the last decade of R'ilhelm's life uere secondary or ancillary 
ones, the great ~ I o r k  was the dictionary on which both brothers 
uorked al~vays harmoniously together. 

Jacob never married; Wilhelm was both a husband and a father. 
I n  a memorial address delivered in the Academy of Sciences in 
Berlin six months after his brother's death, Jacob said of himself 
that he in early youth had found an iron devotion to work which 
\Vilhelmls weaker health denied him, but that Wilhelm's work was 
shot through n i th  flashes of silver, as his own was not. Wilhelm, 
he also said. was fond of happy company, music and laughter, but 
of himself Jacob remarked that his joy arose from work itself. 

The Grimm brothers' patriotism and love of historical investi- 
gation received full satisfaction in the study of the language, tradi- 
tions, mythology, laws and literature of their countrymen and 
their nearest kindred. Both acted together for the sake of prin- 
ciple without bitterness and almost without complaint. Their 
work together was so harmonious that their genuine human kind- 
ness, which shows in their letters, made them both gently, modestly 
serene. 

See the series of critical essays (entitIed Anmerkungen) on the 
Grimms' iairy tales which were published by Johannes Bolte and Georg 
Pollvka between 1913-31 A bibliography of the principal writings of 
both brothers and the principal crltical works about them is glven in 
Herman Geratner's Die Brzrder Gvinz;?~ (19jz) (MY F )  

GRIMMELSHAUSEN, HANS JAKOB CHRISTOF- 
FEL ( JOHANN JAKOB CHRISTOPHER) VON ( 6 .  I 6 2 2-1676), 
German writer, author of Simplicissimus, the greatest German 
novel of the 17th century. The troubled times in which he lived, 
and which found expression in his work, are reflected in uncer- 
tainties about his birth, parentage and early life. Born probably 
a t  Gelnhausen, and certainly in Hesse, between 1610 and 1625, 
he lost his parents early, perhaps in the sack of Gelnhausen 
(1634), if one accepts the later date for his birth. Their cir- 
cumstances are also uncertain; his father may have been a baker 
or an innkeeper, perhaps belonging to the unsuccessful branch of 
a noble family, but the "von" used by Grimmelshausen may have 
been only of his o\%n bestowing. He certainly lived in Gelnhausen 
as a child. until swept up by the Hessian troops. His experiences 
with them can be inferred from his account of the adventures of 
"Simplicissimus" and from knowledge of the squalor, brutality and 
tragedy of the Thirty Years' War H e  may have entered the 
imperial army in 1635, but is first certainly identified in 1639 as 
secretary to Reinhard von Schauenburg, the commandant a t  Offen- 
burg, on whose staff he served untll May 1647. I n  1648 he was 
with Johann von Elter, the commandant on the Inn, and soon after 
the war ended became steward of the Schauenburg estates. His 
marriage in 1649 may have been the occasion of his becoming a 
Romsn Catholic: his parents and early education were certainly 
Lutheran. Iris ste~vardship mas no sinecure in a divided family 
snd a despoiled countrys~de but he found time for writing, which 
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he had begun in the army, and aIso opened an inn at  Gaisbach 
near Oberkirch, probably to augment a meagre income. In  about 
1660 he entered the service of a Strasbourg physician and in 1668 
became magistrate and tax collector a t  Renchen, a town belonging 
to the bishopric of Strasbourg. From 1674 onward his life mas 
again disturbed by invading armies. The district was occupied 
by the Lorrainers, the inhabitants fled and Grimmelshausen's 
household was broken up. H e  died at  Renchen, perhaps after 
service on the imperial staff, Aug. 17, 16'76. 

His first published works, Tvaumgesickt von dir und nzir (1658) 
and Reisebeschreibung ?tach der obern Mondswelt (1660) are 
mainly derivative: satiric in intent. yet lacking the singleminded- 
ness of pure satire. In  1669 he published Der abentezrerliche 
Si?nplicissin~us, Tezctsch, d.h. die Besclzveibung des Lebens eines 
seltsanlen J'aganterz, genannt ,Ifelchior Sternfels z'on Fuchsheim, 
in six books, of which the sixth was written first, with a later "key 
volume." I t  is the story of a "wild boy" brought into contact 
with life through experience of the Thirty Years' War. Modeled 
on the Spanish picaresque romances, it  gives full rein to Grim- 
melshausen's power of narration, eye for realistic detail, creation 
of convincing minor characters, coarse humour and criticism of 
society. The religious allegory of the later part is sometimes 
obscure, and the Robinson Crusoe episodes of the last book lack 
coherence with the main plan, but it remains a masterpiece, as 
well as a valuable historical document for its vivid picture of 
17th-century Germany. I ts  success \\,as immediate, and led Grim- 
melshausen to write the so-called Sin~plicianische Schriften: Die 
Erzbetriigerin zmd Landstortzerin Cozrrasche (1669) ; Der seltsame 
Springinsfeld (1670) ; and Das wz~nderbarliche t'ogelnest (1672) 
which he claimed as parts of the main work. H e  also wrote satires 
and "gallant" novels (e.g., Dietwald zr?zd Amelinde, s670), but it  is 
on Sinzplicissinzzrs that his fame remains secure. 

The leading modern edition of Sinzplicissinzzis is by J .  H.  Scholte 
(1938-39; 3rd ed. by K. Henniger, 1 9 j j ) ,  who also edited the 
Si?nplicianische Schrijtciz (1923-13). There is an English trans- 
lation (191 2 ) .  A selection of Grimmelshausen's It'erke w7as edited 
by H. H. Rorcherdt. 3 vol. (1921-22). 

BIELIOGRAPIIY.-A. Bechtold, J. J. C. aon Gvinznzelshausen und seine 
Zeit, 2nd cd. (1919) ; G. KGnneche and J. H. Scholte, Quellen und 
Fovschz~irjien ZZLY Lehensgesichte Grinznzelshausens (1926-28) ; K .  C. 
Hayens, Grinznzelshausen, in English (1932) ; J. H. Scholte, Dev Sim- 
plicissinzzls und sein Dichter (1951). 

GRIMSBY, formerly called GREAT GRIMSBY, a municipal, 
county and parliamentary borough of Lincolnshire, Eng., on the 
south bank of the Humber estuary, 354 mi. N.E. of Lincoln by 
road. Pop. (1961) 96,665. Area 8.5 sq.mi. 

Grimsby was a Danish settlement and is mentioned in the Ice- 
landic sagas. The name derives from Grim the fisherman. foster 
father of Havelok the Dane in the legend of that name. King 
John granted the first royal charter to the town in 1201, and 
Henry I11 granted a further charter in 1227. These grants were 
confirmed and extended by later sovereigns, the last charter being 
given by James I1 in 1688. An annual fair and weekly market 
are held under charter rights. 

The parish church of St. James contains Norman, Early English 
and transitional work; it was extensively restored after suffering 
severe war damage in 1943. Grimsby has a bishop suffragan in 
the diocese of Lincoln. 

Up to the end of the middle ages, Grimsby was an important sea- 
port, but it declined as the old haven silted up. In  s 796 a statutory 
company was formed by a private act of parliament to improve 
the harbour, and the first dock was built in 1800. The modern 
development'of the town is due largely to its favourable situation 
as regards the North sea and other fishing grounds. The docks 
were rebuilt and modernized after 1846, and fishing smacks began 
trawling in 1856. The use of the steam trawler from the 1880s ex- 
tended the area covered by the fishing fleet as far as Greenland 
and the White sea. At the same time the increase in the popu- 
lation of England! the construction of railways and the use of ice 
for preserving fish made possible for the first time a supply of 
fresh fish in bulk to all parts of the country. ,4pproximately one- 
third of the fish landed in Great Britain passes through Grimsby 
docks. The trade greatly developed with the introduction of mod- 
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ern methods of curing and quick freezing, and there is a con- Bishop of London in succession to Bonner. 
siderable export trade in frozen fish. A second fish dock was built Grindal himself was, however, inclined to be recalcitrant from 
in 1900 and a third ( 3 j  ac.) with slipways and coaling facilities different motives. H e  had qualms about vestments and other 
was opened in 1934. The total dock area is 139 ac., 64 ac. of wh~ch traces of "popery" as well as about the Erastianism of Eliza- 
are fish docks. beth's ecclesiastical government. His Protestantism was robust 

After Lvorld War 11, Grimsby became a centre of the heavy enough; he did not mind recommending that a priest "might 
chemical industry, and several large modern plants were erected. be put t o  some torment." But he was loath to execute judgments 
The town is one of the greatest single manufacturing centres of upon English Puritans; he had not that firm faith in the supreme 
titanium oxide in the The commercial docks handle im- importance of uniformity and autocracy which enabled Whitgift 
ports of timber. food >\ood pulp and raw materials for the chemi- to persecute with a clear conscience nonconformists whose the- 
cal industry. Coal and general merchandise are exported. There ology was indistinguishable from his own. As it was, his attempts 
are regular commercial services to the Scand~navian countries. to  enforce the use of the surplice evoked angry protests, especially 

Immingham (q,v,) dock. 6 mi. ;'i., is the deep\Tater port for in 1565, when considerable numbers of the nonconformists were 
Grimsby, Grimsby lvas a mines~~~eeper  base in ivorld ivar 11. suspended; and Grindal of his own motion denounced Cartwright 

GRIMTHORPE, EDMUND BECKETT, 1 ST BARON to  the Council in I j 70. 
(181 6 -1 905), English lawyer, horologist, Gothic revivalist and I n  I 570 Grindal was translated to the archbishopric of York, 
public controversialist, jyas born near l;e\yark on )fay 12, 1816, where Puritans were few and coercion would be required mainly 
the eldest son of Edmund Beckett Denison, later 4th baronet. f o r  Roman Catholics. BY Burghley's influence he  was chosen t o  
Educated at Eton and Trinity college. Cambridge, he nas called succeed Parker as archbishop of Canterbury in  1576  Burghley 
to the bar in 1841 and became queen's counsel in 1854. Betmeen wished to conciliate the moderate Puritans and advised Grindal t o  
1877 and 1900 he mas chancellor and vicar-general of T0i-k. re- mitigate the severity which had characterized Parker's treatment 
ceiving a peerage in 1886, H e  rapidly acquired a large practice, of the nonconformists. Grindal indeed attempted a reform of 
achieving the leadership of the parliamentary bar by 1860-a the ecclesiastical courts, but his metropolitical activity was cut 
position he owed more to vigorous self-assertiveness than to legal short by a conflict mith the arbitrary temper of the queen. Eliza- 
erudition. After 1880 he withdrew from legal ~vork. An expert, beth required Grindal to suppress the " ~ r o ~ h e s y i n g s "  or meetings 
inventive horologist, Beckett designed. despite bitter opposition for  discussion which had come into vogue among the Puritan 
the clock for the houses of parliament (Big Ben), installed in clergy, and she even wanted him to discourage preaching; she 
1859, Clocks at  Leeds tonn hall and at Worcester, Lincoln and \vould have no doctrine that was not inspired by her authority. 
St. Paul's cathedrals >yere also designed by him on nejv principles, Grindal remonstrated, claiming some voice for  the church, and 

He was passionately interested in the revi.iral of Gothic archi- in June I 577 was suspended from his jurisdictional. though not 
tecture, publishing Lectures on Gothic ArcJzitectzlre (1855). de- his spiritual, functions for disobedience. H e  stood firm, and in 
signing churches and secular buildings at Doncaster and else~jhere. Jan. 1578 Secretary iyilson informed Burghley that the queen 
His magnum opus mas the "restorationn of St. Alballs cathedral. wished to have the archbishop deprived. She mas dissuaded from 
where, haying virtually bought the faculty in 1880, he raised the this extreme course, but Grindal's sequestration \!-as continued in 
roof pitch recast the mest front in a new style, redesigned the spite of a petition from convocation in I j81 for his reinstatement. 
transept nindoas and vestries. His ruthlessness aroused a storm Elizabeth then suggested that he should resign; this he declined 
of protest and did much, as a negative exemplar, to provoke those to do, and after making an apology to the queen he was reinstated 
better, sensitive conceptions of restoration since prevalent toward the end of 1582. While making preparations for his resig- 
Nevertheless, his Gothic designs there and elsewhere have a nation, he died on July 6. 1583. and was buried in Croydon parish 
coarse vitality typical of the man. Throughout his life, in parlia- church. He left considerable benefactions to  Pembroke Hall, 
ment, in the Times, pamphlets and llbel cases, he was a famous Cambridge. Queen's college, Oxford. and Christ's college, Cam- 
controversialist Among subjects of his virulent, dogmatic out- bridge; he also endowed a free school a t  St. Bees, and left money 
bursts \\-ere architects, doctors, trade unions and ecclesiastical fo r  the poor of St. Bees, Canterbury, Lambeth and Croydon. 
affairs. Though clever, versatile and dynamic, he mas brutal, in- Strype's Life of Grindal is the principal authority; see also Dict. 
sensitive and ~vrongheaded Leaving more than 52,000,000, he Nut Biogr. and, besides the authorities there cited, Gough's General 
died at  St. Albans on April 29, 1905. (R. J. L*.) Index to Parker Soc Pub1 ; Acts of the Privy Council, Cal o i  Hat- 

field manuscripts; Dixon's Hist. of tlze Church of England; Frere's GRINDAL, EDMUND (15~9?-1583) ,  ~ u c ~ e s s i v e l ~  bishop volume in Stephens' and Hunts series; Ca~zbridge M o d  H i s t ,  pol. iii; 
of London, archbishop of York and archbishop of Canterbury, Gee's Elzzabetha?t Clergy; Birt's Elizabethan Religious Se t t l e~aent ;  and 
was the son of a farmer of Hensingham, Cumberland. He was Pierce's Introd~ictio?z to the Marprelate Tracts (1908). 
educated at  Slagdalene and Christ's Colleges and then at  Pem- GRINDELWALD, a valley in the Bernese Oberland and cne 
broke Hall, Cambridge, where he was elected fellow in 1538. H e  of the chief summer and minter tourist resorts in Switzerland. 
proceeded M A .  in 1541, was ordained deacon in 1544 and was I t  is shut in on the south by the IVetterhorn, Mettenberg and 
proctor and Lady Margaret preacher in 1548-49. Probably Eiger, betneen which are two famous ice streams known as the 
through the influence of Ridley, who had been master of Pem- Upper and Lower Grindelwald glaciers. On the north it is shel- 
broke Hall, Grindal was selected as one of the Protestant dis- tered b] the Faulhorn range uhlle on the east the Great Scheidegg 
putants during the visitation of I 549. When Ridley became bishop pass leads over to Ivle~rtngen: and on the southJvest the Little 
of London, he made Grindal one of his chaplains and gave him Scheidegg and Wengernalp (railway across) divide it from Lauter- 
the precentorship of St. Paul's. H e  was soon promoted to be one brunnen The main v~llage is connected fi-lth Interlaken by a rack 
of Edward VI.'s chaplains and prebendary of T,ITestminster, and railway ( 13 ml while the Jungfrau railway ascends from there 
in Oct. 1552 was one of the six divines to whom the Forty-two to the h~ghest Alpme railway statlon In Europe-Jungfraujoch 
articles were submitted for examination. 11 1.342 ft The F ~ r s t .  the longest chair l ~ f t  In Europe. also starts 

The death of Henry V I I I  frustrated Grindal's proposed eleva- from GrindelMald. 
tion to the episcopal bench. He abandoned his preferments The valley possesses excellent pastures, as well as fruit trees, 
on l lary 's  accession and made his nay  to Strasbourg. and then though little corn is grown. I t  is natered by the Black Liitschine, 
to Frankfurt, where he endeavoured to compose the d~sputes a tributary of the Aar. The parish church is 3,468 f t .  above sea 
between the "Coxians" (see Cox, RICHARD), who regarded the level. The population is practically all Protestant and German 
I j j 2  Prayer Book as the perfection of reform, and the Knoxians, speaking. 
who wanted further simplification He returned to England in The valley was originally inhabited by serfs of various great 
I j j9, was appointed one of the committee to revise the liturgy, and lords in summer for  the sake of pasturage. A chapel in a cave nTas 
one of the Protestant representatives a t  the Westminster con- superseded about 1146 by a wooden church, replaced about 1180 
ference. In  July he was also elected Master of Pembroke Hall by  a stone church, which was pulled down in 1793 to make way for 
in succession to the recusant Dr. Thomas Young ( I  514-80) and the present building. Gradually the Austin canons of Interlaken 



GRINDING MACHINE 
bought out all the other owners of the valley, but when that house 
was suppressed in 1528 by the town of Bern the inhabitants gained 
their freedom. (S. RI.) 

GRINDING MACHINE, a device using an abrasive wheel 
to produce a desired size, shape or surface finish on parts made 
of metal or other hard materials. The first cylindrical grinder 
was made in the 1860s in the United States by replacing the single- 
point tool of an engine lathe with a rotating abrasive wheel. At 
first the grinding wheel was made of natural sandstone, but later, 
for faster production and better control of quality, manufactured 
abrasives were formed into wheels by the ceramic process. By 
1876 the universal cylindrical grinder had been developed to about 
its present state. 

Many types of grinding machines have been developed for mod- 
ern industry. They comprise a wide range of sizes and varieties, 
each designed to perform a particular type of work to best advan- 
tage. Polishing, buffing, lapping, honing and superfinishing are 
additional abrasive processes. each requiring a machine of special 
type. Some grinders use abrasive-faced belts instead of wheels. 

C o m m o n  Types of Grinders.- In cylindrical grinding of ex- 
ternal surfaces. the work, with conically countersunk ends, is held 
rigidly on centres and rotated slowly, and the rapidly rotating 
wheel is fed against the work (for internal grinding, some form 
of chuck or clamp holds the work). When the surface to be ground 
is longer than the width of the wheel, the work is mounted on a 
cross slide and traversed slowly past the grinding wheel by hydrau- 
lic, mechanical or manual means. When the wheel face is as wide 
as the length of the surface being ground, the wheel may be fed 
in with no traversing movement; this is called plunge grinding. 
The wheel speed (usually about 6,000 ft .  per minute), the wheel 
feed (about 0.001 in. Der traverse), the work meed ( qc-~oo ft. 
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per minute),  the table-traverse speed and the length of traverse 
are all independently adjustable to suit the machine and the type 
of work. The universal cylindrical grinder has a table mounted 
on a graduated base so that it may be swiveled for grinding tapered 
shapes. 

The plain cylindrical grinder has been modified to perform roll 
grinding on piston rods, turbine shafts and rolling-mill parts re- 
quiring great accuracy and superior finish. Other machines have 
been adapted for grinding the crank and main bearings of crank- 
shafts: in these, the shaft is chucked so that its main journal bear- 
ings revolve in an orbit, while the crank pins being ground run 
concentricaI1y. Camshaft-grinding machines are provided with 
master cams which cause a movement between the ~vheel and the 
cam being ground that evolves the desired contour of the cams. 
Other modifications are constructed for tool and cutter sharpen- 

ing, drill pointing, saw and milling-cutter sharpening, etc. 
The centreless grinding machine for external cylindrical or cir- 

cular-section work consists of two abrasive wheels, each mounted 
on a horizontal axis with the wheel surfaces opposed to each other. 
An adjustable work-supporting blade is mounted between the two 
wheels. The smaller of the wheels, known as the regulating wheel, 
rotates slowly and acts as a brake to prevent the work from spin- 
ning as it is forced against the grinding wheel. For cylindrical 
shapes, the work is fed axially between the wheels. For formed 
work it is placed on the rest between the two wheels while the 
regulating wheel is fed forward. 

Internal grinding machines have been developed for finishing 
holes to required sizes and surface conditions. These machines 
employ a small-diameter grinding wheel, rotating at  high speed, 
which is traversed in and out of the hole as it is fed radially, to 
produce the correct diameter. Many grinding machines used for 
mass production have automatic measuring devices so that the 
grinding continues until the specified size is reached. 

Several types of surface-grinding machines are available for 
grinding flat surfaces. One, with a reciprocating table carrying 
the work, moves under a straight wheel (which grinds on its pe- 
riphery) mounted on a horizontal spindle or under a face-grinding 
rheel  on a vertical or horizontal spindle. Other types have rotary 
tables employing a cup wheel on a vertical spindle or a straight 
wheel on a horizontal spindle. The rotary table supports the 
work in mechanical fixtures or on a magnetic chuck. There are 
also single- and double-opposed disk grinders in which the work is 
forced against the face of a single disk or fed between opposed 
disks to be ground to a desired thickness. 

Special G r i n d i n g  Machines.-Gear grinders finish gear teeth 
to an involute form. This is usuallv done after the gear teeth have 
been machined and hardened. on; type of grinder"uses a straight 
wheel formed to the desired tooth space. The wheel is traversed 
through the previously roughed-out tooth space as it is fed, a t  
each stroke, to the depth that gives the desired tooth thickness. 
Another type of grinder uses a straight wheel with the faces dressed 
to straight bevel sides; the wheel simulates a tooth of a gear hav- 
ing a very large number of teeth. As the wheel traverses the 
rough tooth space it is fed gradually to a depth that gives the de- 
sired tooth thickness; and a t  the same time the wheel and gear are 
rolled back and forth together, just as one finished gear engages 
another. 

Another gear grinder, using the generating process, employs 
a single large-diameter flat-face wheel with a thin edge tilted 
at an angle. The whole wheel is fed tangentially with its edge 
between two gear teeth as the gear is rolled, thus grinding one 
tooth face. 

The thread grinder for finishing screw threads employs a wheel 
the face of which has the form of the thread space. The wheel is 
fed inward as it traverses back and forth along the axis of the 
screw, while the screw slowly rotates. 

F in i sh ing  Operations.-The lapping or final finish of the teeth 
of spur, bevel or hypoid gears is done by running two gears to- 
gether at crossed axes to provide a sliding action. An oil contain- 
ing a fine abrasive is pouied on the meshing gear teeth. 

Polishing is done with an abrasive glued to the face of a flexible 
wheel, usually made of cotton or felt. Coarse or medium-size 
abrasive grain is used for fast metal removal with a resulting 
coarse finish, and fine grain for a good surface finish. Buffing 
follows finish polishing and involves a soft, pliable wheel with 
a very fine abrasive, such as tripoli powder mixed with grease, 
pressed against the wheel a t  intervals. This process produces a 
high lustre. 

Honing involves the use of small honing stones supported in an 
adjustable head which is rotated slowly as it is reciprocated in, 
for example, the bore of a cylinder. The stones are forced radi- 
ally against the cylinder wall so that a small amount of metal is 
removed. The bore is thus given a fine finish and accurate size. 
Superfinishing, quite similar to honing, uses fine honing stones 
supported flexibly and forced gently against slowly moving work, 
such as cylindrical bearings. This is done after grinding to give 
a smooth, accurate surface. 



GRINGORE-GRINNELL 
Grinding-Wheel  Abrasives.-Abrasives for metal removal Gringore's strikingly different Vie  Monseigneur Sainct  L o y s  par 

may be natural or manufactured. Natural abrasives such as sand- personnaiges ( I  j14?) ,  a piously conceived mystery play about 
stone (quartz), emery and corundum were used for centuries but Louis I X ,  sometimes considered his masterpiece, was written for 
have been largely replaced by the Paris guild of masons and carpenters. With Francis 1's acces- 
manufactured abrasives, which sion ( I  51 j ) ,  restrictions were imposed on playwriting, and royal 
are more uniform in compo4ition favour passed to the Italian players. so Gringore moved to Lor- 
and performance Diamonds are raine in I j18, to be herald to the duke with the title of VaudC- 
used for making up solid wheels mont, but also to continue to write and revise plays and to organize 
and honing stones and as a pow- court festivities. I n  1518, too, he married Catherine Roger (his 
der for lapping very hard ma- poem L a  Complazncte de Trop  Turd Marze' may be earlier in date).  

His Blazon d ~ s  hkre'tiques (1523), a tedious enumeration of here- 
The manufacture tics doun to Luther, ~vhom he attacks, was dedicated to  the duke. 

are of two princip The exact date. place and manner of his death are unknown. 
tions : silicon carbide Gringore is best as a polemist and imitator: he is often laboured 
tured in an electric but he can be vigorous and witty, and his sound dramatic sense 

made him much sought after as a reviser of plays. His motto, 
T o u t  par Raison, Raison par T o u t ,  Par t ou t  Raison,  framing &Idre 
Sot te  on the title page of several works, characterizes the love 

oxide is produced in an arc-type of order and good sense, rather than any corrective purpose, in 
electric furnace by the fusion of his writing; and he was a good Catholic despite his d~fficulties 
the mineral bauxite mixed with with the Sorbonne over translations in his Heztres de  No t re -Dame  
ground coke and iron filings. ( I  j ~ j ) .  His other works include satirical poems and other satires 
Several hardnesses are available, such as Les Folles Elttreprises ( I  jog), L'Entreprise de Venise  
each adapted to a specific class ( I  jog), Les Abus  du  J fonde  ( I  jog), L'Espoir de  Paix ( I  jog?) ,  L a  
of uork. These abrasives are Coqueluche ( I  ~ I O ) ,  L'Obstination des Suysses (151 2-13 ?) ; reli- 
crushed and sorted i gious verse such as La Quenouille spirituelle ( I  5241) and Clzants 
various mesh size. A wheel of FLOOR-STAND GRINDER Royaux  ( I  527) ; and collections of tales, Les Fantasies de M e r e  
desired shape and size is produced Sot te  ( I  j16) and Les  Menus  Propos e t  le Tes tamen t  de Luci fer  
by baking the grains, mixed ui th a bonding agent. (1521). 

The size, shape and bore diameter of the wheel, the abrasive B I ~ ~ ~ ~ ~ ~ A P E ~ - T ~ ~  o~~~~~~ com*l2tes, vol I edited by C d'Hiri- 
type. grain size, bonding agent and structure are all part of the cault and A de hlontalglon (1858), vol 2 by Montaiglon and J de 
wheel specifications for each job. Wheels of silicon carbide are Kothschild (1877)~ is now inadequate See also E Picot, Grzngore et 
used generally to grind materials of low tensile strength (cast Iron, c~*zedle?zs ztaliens (1878) ; C .  Oulmont, pierre Gringore (1~11)  , N. 

Hamper, Die Stellung des Dzchters Piefve Gringore zur fra~zzosischen 
oxide are used for high Kzrche?zpolztzk unter Lttdwzg X I I ,  in Jahrbuch der Gesellschaft fur 

strength materials, such as steel of all types. Grinding wheels lothring Gesclzzchte,  TO^ =xi\, pp 167-217 (1912) , \V Dittmann, Pierre 
must rotate at  high speeds, and it is therefore important that they Gttngove als Dranzatzker (1923) , C R Basker~lll, Pierre Gringore's 
run true and are dynamically balanced and free of cracks. Ade- Pageants for the Entry o f  ~ l l a ry  ~ u d o r  into paris (1934) 
quate guards should be provided to minimize damage in the event (F. J .  WE.) 

of wheel breakage, and the operator should wear safety glasses. GRINIUS, KAZYS (1866-1950), Lithuanian statesman, 
(0. W. B ) prime minister and president of the republic during the period of 

GRINGORE (GRINGOIRE), PIERRE (c .  1475-c 1j38), liberal democracy, a key figure of the Lithuanian Peasant party, 
French poet, dramatist and satirist, mas born in Normandy, per- was born on Dec 17, 1866, near Marijampole H e  studied medi- 
haps at  Thury-Harcourt (Calvados). His name, Gringore, found cine in Moscow and then, from 1893, practised as a doctor in 
in acrostics in hls poems, is the Norman equivalent of central several Lithuanian towns. Before World War I his house at  
French Gringoire, the latter form being already found in records of Marijampole was a gathering place of Lithuanian democrats. For  
payments made to him at  the court of Lorraine (see below). his patriotic activity he was persecuted by the tsarist Russian gov- 
Fairly well educated by medieval standards, he enjoyed great popu- ernment. A member of the Lithuanian constituent assembly he 
larity, particularly as an actor-manager and playwright between formed a cabinet on June 19, 1920, mhich on July 12, 1920, signed 
1506 and I 512, in Paris where he helped to produce a play for the a peace treaty ni th  the C S.S.R H e  resigned on Feb. 1, 1922. 
entry of Archduke Philip of Austria in I joI and had other similar On June 7,  1926, Grinius was elected president of Lithuania and 
commissions, including the mimed Sotie des Chroniqzteurs for the served until the military coup d' t tat  in favour of a Nationalist 
entry of Mary Tudor ( I  514). His first extant nork, Le Chasfeaz~ government on Dec. 17, 1926. H e  then resumed his medical and 
de Labour (1499; Eng. trans by Alexander Barclay, I 506; ed by social work. He escaped the second Soviet occupation by fleeing 
A. W. Pollard, ~ g o j ) ,  is an allegorical poem in which a despondent to Germany in 1944 and went to the United States in 1947. H e  
young husband learns how to overcome adversity by diligence. died in Chicago on June 4, 1950. (MA. G.) 
But Gringore is best known as a writer of satirical plays for the GRINNELL, a city of east central Iowa. U S , ;o mi. E of 
Confre'rie des Enfants  Sans Soz~c i  or Sots,  uith their Prince and Des XIoines, the seat of Grinnell college X co-educational school, 
M2re Sot te  the most famous guild of comic actors in France at the Grinnell n7as founded in 1846 by pioneer settlers in Iowa ~ v h o  
tlme. As Mbre Sotte (a tltle which he kept until his death) he were Congregationalists and graduates of Yale college and by the 
wielded great authority and enjoyed the favour of Louis XII, who "Iox\a band" of graduates of Andover (Mass.) Theological semi- 
"loved truth, even against himself" and employed Gringore and his nary who went mest in 1843 as educational missionaries The 
fellow Sots  as the mouthpiece of his antipapal pollcy. Grlngore college mas opened at  Davenport in 1848 as Io\i,a college and in 
served Louis well, satirizing the Venetians and Saiss as nell as 1859 moved to Grlnnell, where it absorbed Grinnell university 
condemning the temporal pretensions of Pope Julius 11. He first (founded 185 j ) .  Known popularly as Grinnell college the school 
attacked Julius I1 in his poem La Chasse d z ~  cerf des cerfs  ( I ~ I O ) ,  dld not officially change its name until 1909. The ctty was set- 
parodying the papal title of Servus servornm Dei ( le serf  des serfs tled in 1854 and n a s  named after one of its founders. Josiah 
de D ieu )  ; then on Shrove Tuesday. I 511 (old style; I j12. new Bushnell Grinnell (1821-91), a Congregational clergyman, aboli- 
style), when the dispute ~ i t h  the Pope was at its bitterest, he tionist, congressman and railway promoter Grinnell v a s  incor- 
staged a trilogy (sotie,  moralite' and farce), Le Jeu du Prince des porated as a town in 186; and as a clty in 1882 I t  adopted the 
Sots  et Afkre Sot te ,  the Pope being L'Homme obstint of the mo- council-manager form of government in 19;s Manufactures in- 
rality. but Holy Church, scathingly exposed in the sotie, being after clude sporting goods, gloves, chemical fertilizers and shoes. For  
all only notre M&re Sot te  comparative population figures see table in IOWA: Population.  



GRIPENBERG- 
GRIPENBERG, BERTEL JOHAN SEBASTIAN, 

BARON (1878-1947), one of the most outstanding of the Finnish 
poets who wrote in Swedish, was born on Sept. 10, 1878, in St. 
Petersburg, the son of a senator. H e  studied law at  Helsinki 
university, became a free-lance writer and spent the last years of 
his life on his estate at  Saaksmaki in south6est Finland. Gripen- 
berg's first collection, Dikter (1903), attracted attention for its 
richness of colour and sensualism. This and other early collec- 
tions, of which the most important are Gullergrinden (1905) and 
Svarta sonetter (1908), show his proud individualism, love of 
beauty and skilful handling of the sonnet form in particular. He 
gradually found in the landscape of central Finland a solace for 
the feelings of loneliness and anger so apparent in Svarta sonetter. 
The collections Drivsno (19091, Aftnar i Tavastland (191 I ) ,  
Skziggspel (1 91 2 )  and Spillror (191 7) include more tranquil con- 
templative poetry, often dwelling on the idea of death. Later 
collections contain some fine patriotic poems, e.g., on the events 
of the 1918 war of independence, but in some Gripenberg degen- 
erates into theatrical attitudes and empty pathos. In  his last col- 
lections, Vid gransen (1930), Livets eko (1932) and Sista ronden 
(1941), the tone is again calmer and more sombre. 

H e  also published some prose works, including his memoirs, 
Det  var de tiderna (1943), and translated into Swedish the "Bal- 
lad of Reading Gaol" by Oscar Wilde, whose influence is apparent 
in his own works. He died in Sweden at  the Savsjo sanatorium on 
May 6, 1947. 

See M. Bjorkenheim, B. Grip~nb~rgs ungdomsdzktning (19S01 ; J. 
Louhija, Symbolit ja kielikuvat R. Gripenbergin tuotnnnossa (19,9). 

(K. L. K L ) 

GRIQUALAND EAST AND GRIQUALAND WEST 
are historical divisions of the Cape of Good Hope province in the 
Republic of South Africa. Geographically they are widely sepa- 
rate: historically they are linked hy the fact that in 1861 Adam 
Rok I11 (1835-76) of Griqualand West sold his land rights in what 
is now the Orange Free State. H e  trekked thence with about 3 000 
Griquas across the Drakensberg and settled south of Xatal and east 
of Basutoland in the no man's land, now called Griqualand East, 
between the Cape, Xatal and Pondoland. 

Griqualand \Vest lies north of the Orange river and stretches 
from the Cape plateau eastnard across the junction of the Yaal 
and the Harts rivers, mith Kimberley almost on its eastern fron- 
tier. I t s  foundation dates from 1803, when nandering groups of 
Hottentots and Bastaards (offspring of mixed marriages) under 
Barend Barends n ere induced by the missionaries n'illiam Ander- 
son and Kramer to settle a t  Klaarmater (modern Griquatoo,n\. 
They were joined by Koranna and Bechuana. and by 1823 the set- 
tlement numbered about 4,900 who called themselves co!lectively 
the Criqua people. 

By the 1830s there were three Griqua communities with some 
claim to rank as states. The oldest. a t  Griquatown, had elected 
as captain Andries Waterboer. of part Bushman, p l r t  Hottentot 
extraction. He rescued the Kuruman mission station from attack 
by the Mantatees in 1823 and the follo~ving year gave shelter to 
Moshesh of Basutoland. Korth and northeast of Waterboer's 
Iands lay Campbell, another mission station, where the Gr~quas 
were ruled by Cornelis Kok. Southeast of both, Adam Kok's group 
had settled round the London LIissionary Society mission centre 
a t  Philippolis. 

I n  Dec. 1834 Sir Benjamin D'Urban signed a treaty with Water- 
boer recognizing his territorial rights as far east as Ramah, and 
sent a British resident to Griquatonn. By 183j, \%hen the great 
trek was launched by the Afrikaners. it was Adam Kok, farther to 
the east, who found himself in the path of the trekkers. In 1843 
he concluded a treaty with Sir George Napier (governor of the 
Cape. 1838-44). Previously (in 1838) Adam Kok had concluded 
a treaty fix~ng the frontier as betmeen himself and Cornelis Kok on 
the west, and he now thought that the Xapier treaty nould cover 
his eastern line facing the Boers. An attempt to exercise the dut ie~ 
imposed by Britain in terms of the Cape of Good Hope Punish- 
ment act led to a clash 171th the Boers at  Znartkopjes (May 
1 8 4 5 )  In  1845 Sir Peregrine Maitland revised the Sapier treaty. 
Adam Kok's lands were divided theoretically into an inalienable 

area south of the Riet river, and a leasable area north of that 
river. In 1848 Sir Harry Smith (1848-52) converted those Boer 
farms in the leasable area into freeholds i11 return for cash compen- 
sation to Adam Kok. and stipulated that the Griquas pay compen- 
sation for improvement when leases terminated in the inalienable 
land. Notoriously improvident, the Griquas rarely had the money 
to pay this. and the Boers either usurped or bought freehold even in 
the inalienable land. In  1854, when Britain recognized the inde- 
pendence of the Free State, no security for Griqua lands was in- 
sisted upon; so the quiet and quasi-legal expropriation continued, 
and, in terms of the convention of Bloemfontein (1854 1, Free 
State, not Griqua, jurisdiction extended to European farmers in 
Griqua lands. In 1857 Cornelis Kok bequeathed the Campbell 
lands to Adam Kok. who four years later sold his lands to the Free 
State and. in an epic trek. moved eastward to settle in Griqualand 
East. in no man's land, where the British hoped the Griquas would 
be a buffer between the Rasuto and the Pondo. Adam Kok died in 
1876; and betneen 1878 and 18 79 the control of European magis- 
trates increased until. in 1879. Griqualand East was annexed to the 
Cape. In 1903, the district of East Griqualand was established as 
a native council and was admitted into the Transkeian Territories 
(see TRANSKEI, THE).  

Unfortunately, when Adam Kok's lands mere sold to the Free 
State. his agent, without authorization. included the very dubi- 
ous claim to the ill-defined Campbell lands. which the Griquas 
said should have reverted to Waterboer. Thus the Free State and 
IiTaterboer were rival claimants of territory which had strategic 
importance because it lay across the missionary road to the north. 
The road was vita1 to traders and, after the discovery of the Tati 
gold fields, sectors of the road were claimed by the Transvaal. 
Because of this the road was the focus of dispute among Britain, 
which protected the missionaries; Waterboer and the Free State, 
which claimed the Campbell lands; and Marthinius W. Pretorius 
of the Transvaal,  hose westward claim to territory swung right 
across the road. (See PRETORIUS.) The Keate award, pub!ished 
in 1871. determined against the Transvaal frontier claim and de- 
fined the north and west limits of Griqualand West. 

Meanwhile, confusion was increased by the discovery of dia- 
monds; first in the Klipdrift area between the Vaal and -the Harts 
rivers. and then in dry diggings far to the south and on the fringe 
of the eastern boundary of Campbell territory claimed by M'ater- 
boer. At Klipdrift the diggers had established a republic under 
the presidency of a former sailor, Stafford Parker. There. and 
in the dry diggings of what is now Kimberley, each nf the in- 
terested powers-Britain. the Orange Free State and the Trans- 
vaal-claimed control they dared not exert without the risk of war, 
while the diggers appealed to each in turn as seemed opportune. 
When in 1870 Waterboer and Pretorius and J. H.  Brand failed to 
make an agreement. Waterboer offered his land, about which there 
was no dispute, together with his disputed Campbell claims, to 
Britain. In 1871, following the Keate award (see SOUTH AFRICA, 
UNION OF ;  TRANSVAAL), Sir Henry Barkly annexed the full Water- 
boer claim as Griqualand West. Legally the decision was pre- 
mature, as was revealed when a land court was set up to settle 
matters of title, and Andries Stockenstrom, as judge, ruled that 
\Iraterboer's sovereignty had not extended to the Campbell lands, 
though he did not establish the converse-that Free State sover- 
eignty had so extended. Two factors must rank as extenuating 
circumstances. First, control was urgently needed to stop ac- 
celeration of the gun traffic, and the Langalibalele crisis (see 
KATAL) demonstrated this. Second, had the earl of Carnar- 
von's federation scheme matured (see CARNARVON, HENRY HOW- 
ARD R ~ O L Y N E U X  HERBERT), Griqualand would have been one unit 
in a new state. In  1876 Britain paid £90,000 as a final settlement 
of Free State claims. Even so, the annexation crisis of 1871 exer- 
cised a profound and adverse effect on Afrikaner sentiment. 

Though in 1871 the Cape had passed a permissive annexation 
bill, Griqualand West remained under the British crown until 1880. 
Order Kas restored and maintained first by Sir Richard Southey 
and then by Sir Owen Lanyon, both scrupulous and able admin- 
istrators. Land was surveyed and the Griquas were settIed. some 
on farms, some in rural villages. Unrestricted freehold, im- 
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providence and drink led to systematic expropriation. By 1903, 
as landowners, the Griquas were almost extinct. (W. A. ML.) 

GRIS, JUAN (real name Jos i  VICTORIANO GONZ~LEZ)  (1887- 
1927), major Spanish Cubist painter closely associated with 
Georges Braque and Pablo Picasso, was born in Madrid on March 
23, 1887, and was given a scientific education before being allowed 
to follow his inclination and study art. In  1906 Gris moved to 
Paris, where he made drawings (in an ar t  rtouveau style) for papers 
such as Le Charivari and Le Te'17zoin. He settled in Montmartre 
in the Bateau-Lavoir, an artists' dwelling where his compatriot 
Picasso also lived. During his vital prentice years, Gris was thus 
closely in touch with the gradual evolution of Cubism. His first 
paintings in an analytical manner (including a "Portrait of Pi- 
casso") were exhibited a t  the Salon des IndCpendants and Section 
d'Or in 191 2. I n  1913-14 he arrived at  a personal and mature 
version of synthetic Cubism in which the use of papier colle' was all- 
important. Gris envisaged the basis of every painting as "a sort 
of flat coloured architecture." H e  was, however, equally aware 
that "the essence of painting is the expression of certain relation- 
ships between the painter and the outside world"; pictures "with 
no representational purpose" were for him "incomplete technical 
exercises." He created synthetically an image of reality out of 
purely pictorial elements, and his greatness results from his hav- 
ing been able to temper intellectual and mathematical calculation 
with intuition and sensibility. Gris's version of Cubism was more 
severe and classical, less spontaneous and instinctive, than that of 
Braque and Picasso; a t  the same time he was not the victim of a 
system or theory. Between 1921 and 1927, Gris transformed his 
synthetic Cubist idiom so that his style became increasingly free, 
bold and lyrical; formal rhymes abound, curves prevail over an- 
gles, the colours are lighter and softer and objects assume more 
volume. In  1925, his health began to fail and Gris died a t  
Boulogne-sur-Seine on May I I ,  192 7. 

BIBLIOGRAPHY.-D. Cooper (ed.), Letters of Juan Gris (19 j 6 ) ,  Juan 
Gris ou Le Goat du Solonnel (1949) ; D. H. Kahnweiler, Juan Gris: 
His Life and Work (Eng. trans., 1947). (Ds. CR.) 

GRISAILLE is a kind of decorative painting done in a mono- 
chrome of grays, usually handled in severe or bold modeling in 
the manner of bas-reliefs. I n  French it is used as a general term 
to describe any painting technique that employs a completely de- 
veloped monotone underpainting, in shades of gray or sometimes 
in brown, over which transparent or translucent oil colours are 
laid. I t  distinguishes between such a twofold method of colour- 
ing and the direct or alla prima metbod of putting down the final 
colours directly, but it does not include the type of painting in 
which transparent colours or glazes are applied over a multi- 
coloured underpainting. Monochrome or single-toned paintings, 
or those in which two or three tones are used without regard for 
actual or realistic colour, intended as finished works in themselves 
are called carnaieu. Among glass painters the term grisaille has 
still another meaning: it is the name of a gray vitreous colour 
or pigment used in the art of colouring glass for stained glass 
(9.v.). Neither the term grisaille nor the two technical proce- 
dures which it  denotes are very widely used. Nevertheless mono- 
chrome decorations and monochrome underpainting methods are 
significant in the development of western art, and they have been 
practised to some extent in every period from Greek times to the 
present. See also OIL PAINTIKG, TECHNIQUE OF. (RH. M.) 

GRISI, CARLOTTA (1819-1899) was the Italian ballerina 
who created the title role in Giselle in 1841. Born in Visinada, 
Italy, June 28. 1819, she studied at  the ballet school of La Scala, 
in Milan. Dancing with Jules Perrot in Naples in 1834, she be- 
came his pupil and later his wife. 

Following brilliant successes in Vienna and London, she Ivas en- 
gaged at  the Paris OpCra in 1841. She inspired the profound devo- 
tion of ThCophile Gautier ( q . ~ . ) ,  author of Giselle, who also wrote 
La Pe'ri for her. She danced in Perrot's Pas de Quatre in London 
(1845), appeared in Russia, and at  the age of 35 retired to 
Geneva, Switz.. where she died, May 20, 1899. (LN. ME.)  

GRISI, GIULIA (1811-1869), Italian opera singer, was born 
in Milan on July 28, 1811. Giulia was trained for a musical 
career, and made her stage debut in 1828 in Rossini's Zelmira. 

Later a t  Milan she was the first Adalgisa in Bellini's Norma, in 
which Pasta took the title part. Grisi appeared in Paris in 1832, 
as Semiramide in Rossini's opera, and had a great success. She 
played a t  the ThCBtre Italien from 1832 to 1849, while in the 
summers from 1834 onward she appeared in London. H e r  voice 
was a brilliant dramatic soprano, and her established position 
as a prima donna continued for 30 years. Bellini wrote I Puritan; 
for performance in 1835 by the great quartet of singers, Grisi, 
Rubini, Tamburini and Lablache, and the tradition of their peer- 
less singing was long remembered in London and Paris. Later 
Giovanni Mario (q.v.) took the place of Rubini, and for them 
Donizetti wrote Don Pasquale. I n  1854 Grisi toured with Mario 
in America. She died in Berlin on Nov. 29, 1869. 

GRISON, a weasellike mammal (Grison vittata) found in 
Central and South America. I t  is about two feet long with an 

eight-inch tail. The  small ears 
are broad. Grisons, skilled bur- 
rowers, climbers and swimmers, 
prefer to feed on flesh but will eat 
berries, nuts, etc. The  lower 
parts are blackish, the back 

A smaller species (G. furax) 
lives in southern Brazil. The 

rs in Argentina; it is 
whitish crown, 

bara), about the 
CIETy size of an otter, with a long tail 
GRISON ( G R I S O N  VITTATA), N A T I V E  and ears, has been confused with 
IN CENTRAL A N D  S O U T H  AMERICA the grison. See CARNIVORA. 

(J. E. HL.) 
GRISONS: see GRAUBDNDEN. 
GRISWOLD, RUFUS WILMOT (1815-18 j7 ) ,  U.S. editor 

who as literary executor edited the writings of Edgar Allan Poe 
(1850), was born in Benson, Vt., on Feb. IS, 1815. H e  was a 
Baptist clergyman for a time, then became a journalist in New 
York city, and succeeded Poe as literary editor of Graham's Maga- 
zine (Philadelphia). He died in New York city on Aug. 27, 18 57. 

See Honor McCusker!.,"The Correspondence of R. W. Griswold" 
More Books, vol. xvi, xviu (1941, 1943), continued by Zoltan Haraszti, 
Boston Public Library Quarterly, vol. i, ii (1949, 1950) ; Killis Camp- 
bell, llThe Poe-Griswold Controversy," Modern Language Association 
Publications, vol. xxxiv, pp. 436-464 (1919) ; Joy Bayless, Rufus Wilmot 
Griswold, Poe's Literary Executor (1943). 

GRIVET, an African guenon (q .v . ) ,  Cercopithecus aethiops, 
allied to the green monkey. The typical grivet lives in  the Sudan 
and Ethiopia; related forms are found throughout the savanna 
country of Africa. The chin, whiskers, a band across the forehead 
and the underparts are white, the head and back olive green. 

(J. E. HL.) 
GRIZZLY BEAR (Ursz~s horribilis) and its close relatives 

include some of the largest bears. The coat colour is brownish 
to buffy; the hairs are usually pale-tipped, producing a frosted, 
grizzled effect. A large animal may be nine feet long and weigh 
I >ooo lb. and can .easily kill and carry a cow. The  height of these 
bears a t  the shoulders produces a humped appearance. Because 
of their great bulk and long, straight claws, they seldom climb, 
even as cubs. 

Formerly they occurred over western North America from 
northern Alaska to Durango, Mex., especially in open country. 
Because of their aversion to man, the disappearance of suitable 
food and relentless hunting they are almost extinct in the United 
States and Mexico and much reduced in numbers elsewhere. They 
are omnivorous, feeding on big game, rodents, fish, berries and 
occasionally even grass. Food is often cached in shallow holes 
and covered with brush or litter. The grizzly digs readily in search 
of rodents, often leaving a hillside thoroughly plowed. The  home 
range of a grizzly may comprise several hundred square miles. 
A methodical animal, it prefers well-developed trails, each pass- 
ing animal treading in the footsteps of its predecessor until the 
trail is deeply rutted. Despite their great bulk, grizzlies are  sur- 
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prisingly agile and when pressed run with a light gallop as fast as 
30 m p h. When fleeing or charging, they can crash through brushy 
thickets or deep, matted grass with seeming ease. They are un- 
predictable. often sullen and ill-tempered and exceedingly danger- 
ous when they feel themselves threatened. See also BEAR; CAR- 
NIVORA. (K.  R. KN.) 

GROCK (stage name of CHARLES ADRIEN WETTACH) (1880- 
1959), the clown whose blunders with piano and violin became 
proverbial, was born at  Moulin de Loveresse, near Reconvilier, 
Switz., on Jan. 10, 1880. His father, a watchmaker, was an ama- 
teur acrobat, and his son grew up with such a love of the sawdust 
ring that he was allowed to spend each summer with a circus, 
where he performed first as a tumbler and then as a violinist, 
pianist and xylophonist. When he was 19 he clowned in a cafC. but 
the draw of the circus proved irresistible, though it brought him 
a wandering life of hardship from Hamburg to Bucharest. He 
then became the partner of a clown named Brick, and changed 
his name to Grock on Oct. 7, 1903. Together they appeared 
in France, North Africa and South America. When Brick mar- 
ried, Grock joined the celebrated Antonnet. At Berlin, appear- 
ing on a stage ~nstead of in an arena, they failed at  first; but 
by mastering the stage technique they obtained, through C. B. 
Cochran, an engagement at  the Palace theatre, London, in 1911. 
Two years later Grock, with an anonymous partner, perfected 
those adventures of a simpleton among musical instruments that 
made audiences in many European cities laugh-at his wonder as 
to where the strings had gone when he held his fiddle the wrong 
side up, and at  his labours to sit nearer the piano by pushing it 
toward the stool. In  1924 he left England and remained on the 
continent until his farewell a t  Hamburg in 1954. H e  died at  
Imperia, I t . ,  on July 14, 1959. 

Grock wrote several books, among which is his autobiography, 
Die Memoiren des Koenigs der Clowns (1956), translated by Basil 
Creighton as Grock, King o f  Clowns (1957). (M. W. D.) 

GROCYN, WILLIAM (1446?-I j19), English scholar, was 
born a t  Colerne, Wiltshire. He was a scholar and fellow of New 
college, Oxford, reader in divinity in Magdalen college, and in 
1485 became prebendary of Lincoln cathedral. About 1488 Grocyn 
left England for Italy, and before his return in 1491 he had visited 
Florence, Rome and Padua, and studied Greek and Latin under 
Demetrius Chalchondyles and Politian. As lecturer in Exeter 
college he found an opportunity of indoctrinating his countrymen 
in the new Greek learning 

Erasmus says in one of his letters that Grocyn taught Greek 
a t  Oxford before going to Italy. He seems to have lived in Oxford 
until 1499, but when his friend Colet became dean of St. Paul's in 
1504 he was settled in London. H e  was chosen by his friend to 
deliver lectures in St. Paul's. He also counted Linacre, William 
Lily, William Latimer and More among his friends, and Erasmus 
writing in 1514 says that he was supported by Grocyn in London, 
and calls him "the friend and preceptor of us all." H e  held 
several preferments, including the wardenship of All Hallows 
college at  Maidstone, Kent. H e  died in 1519, and was buried in 
the collegiate church a t  Maidstone. 

An interesting account of Grocyn written by Professor Bur- 
rows appeared in the Oxford Historical society's Collectanea 
(1890). 

GRODNO, one of the former Lithuanian governments of 
western Russia, the northern part of which was the object of a 
dispute between Poland and Lithuania after World War I. 

The government of the Polish republic occupied practically 
the whole area and created an administrative province of Bialy- 
stok. 

Grodno's area under Russian rule was 14,926 sq.mi. and its 
population was somewhat under two million, mainly White Rus- 
sians (54%),  with large Jewish (17.4%) and Polish (10%) ele- 
ments, also Lithuanians and Germans. Prior to 1795, when it was 
annexed by Russia, it had been Polish for centuries. 

Grodno is called, by  the Lithuanians, Gardinas. Immediately 
after the revolution of 191 7 there was much shuffling of provinces 
and territories; for some years the districts and areas bordering 
on Russia were in a state of flux; by a system of gradual assimi- 

lation some of the territories were absorbed with the soviet union 
-others were simply annexed. 

During the early part of World War I1 Grodno (that is, the 
northern part of the Polish province of Bialystok) was occupied 
by Soviet troops and, by the German-Russian partition agreement 
of Sept. 28, 1939, was allotted to the U.S.S.R. The small portion 
that had remained a part of Lithuania was also annexed to the 
Soviet Union when that nation absorbed the Baltic states in 1940. 

After Germany attacked the U.S.S.R. Grodno came under Ger- 
man control and was held from 1941 until 194 5. 

Except for some hills (not exceeding 92 j ft.) in the north, 
Grodno is a uniform plain, and is drained chiefly by the Bug, 
Niemen, Narev and Bobr, all navigable. There are also several 
canals, the most important being the Augustowo and Oginsky. 
Granites and gneisses crop out along the Bug, Cretaceous, and 
especially Tertiary, deposits elsewhere. The soil is mostly sandy, 
and in the district of Grodno and along the rivers is often drift 
sand. Forests, principally of Coniferae, cover more than one- 
fourth of the area. Among them are some of vast extent, e.g., 
those of Grodno (410 sq.mi.) and Bialowieza (376 sq.mi.), em- 
bracing wide areas of marshy ground. I n  the last-mentioned forest 
the wild ox survived, having been jealously preserved since 1803. 
Peat bogs, sometimes as much as four to seven feet thick, cover 
extensive districts. Agriculture is the predominant industry, and 
over 2,250,000 ac. are arable. The principal crops are potatoes, 
rye, oats, wheat, flax, hemp and some tobacco. Horses, cattle and 
sheep are bred in fairly large numbers. There is, however, a cer- 
tain amount of manufacturing industry, especially in woolens, 
distilling and tobacco. There are also factories which produce 
silk, shoddy and leather. 

GRODNO (GARDINAS), town, formerly in Poland, in  the 
Belorussian S.S.R., U.S.S.R., on the Niemen, 160 mi. N.E. of 
Warsaw. Population in (1959) was 72,000. I t  has two old castles 
and two churches. Tobacco factories and distilleries are impor- 
tant; machinery, soap and candles are also made. Once part of 
the principality of Lithuania, Grodno was frequently ravaged by 
the Teutonic Knights. After the union with Poland in 1569, it 
became one of the two meeting places of the Polish-Lithuanian 
diet. The second partition of Poland was signed at  Grodno during 
the year 1792. In  World War I1 Grodno was occupied by the 
U.S.S.R. from 1939 to 1941, when it was taken by German troops. 
I t  was again ceded to the U.S.S.R. in 194:. 

GROEMER, WILHELM (1867-1939), German general, was 
born on Nov. 22, 1867, a t  Lydwigsburg, Wiirttemberg. In  1912 
he was attached to the railway section of the general staff, and 
was its chief during the mobilization of 1914. From May 27, 
1916 to Aug. 1917 he was departmental head of the War Office. 
He went to the eastern front as divisional commander and leader 
of an army corps in Aug. 1917, and in 1918 was chief of staff 
of the army group under the command of Linsingen and after- 
wards of Eichhorn. In Nov. 1918 he succeeded Ludendorff as 
quartermaster-general, but retired as a protest against the signa- 
ture of the Treaty of Versailles. After the revolution he joined 
the Democratic Party. He was minister of communications (June 
1920-Aug. 1923) and combated the proposals for the reversion 
of the state railways to private ownership. He wrote Der Wel t -  
krieg und seine Probleme (1920). He was minister of defence, 
1928-1932, and of the interior, 1931-32. 

GROEN VAN PRINSTERER, GUILLAUME (1801- 
1876), Dutch politician and historian, was born a t  Voorburg, near 
The Hague, on Aug. 21,1801. H e  studied a t  Leyden university, and 
acted (1829-33) as  secretary t o  King William I. of Holland. H e  
became the leader of the so-called anti-revolutionary party, both 
in the second chamber, of which he was for many years a member, 
and outside. I n  Groen the doctrines of Guizot and Stahl found an 
eloquent exponent. They permeate his controversial and political 
writings and historical studies, of which his Handbook of Dutch 
History (in Dutch) and Maurice e t  Barnevelt (in French, 1875, a 
criticism of Motley's Life of V a n  Olden-Barnevelt) are the princi- 
pal. Groen was violently opposed to Thorbecke, whose principles 
he denounced as ungodly and revolutionary. H e  died a t  The 
Hague on May 19, 1876. H e  is best known as the editor of the 
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Archives et correspondance de la maison d'Orange (12 vols., 
1835-4;), a great work of patient erudition. 

See Bos, Groen van Prinsterer en zijn tijd (z vols., 1886-91). 
GROIN, in architecture, the edges formed at  the intersections 

of two vaults a t  an angle to  each other. If the vaults intersect a t  
right angles and are of the same height and radius, these intersec- 
tions will all lie on a vertical plane at  4;' to the planes of the 
two vaults. If, however, one vault is lower than the other. or 
the curvatures are different, winding and distorted curves will 
result. Both the Roman and Renaissance constructors of vaults 
frequently regularized the rib shapes and slightly warped the 
surfaces of the vaults until they met at  this regularized groin 
line. Thus in the coved, penetrated ceilings of the 16th century. 
where an elliptical vault was intersected by smaller vaults, the 
groins mould often be given simple segmental curves, meeting a t  
a point in the centre of each penetration, and the smaller vaults 
forming the penetrations given a surface almost conical in order 
to meet this line. The term Welsh groin is often applied to the 
groin resulting from such an intersection of a smaller cross vault 
with a higher main vault. In  the medieval period, when ribbed 
vaulting became common, the ribs under the groins (groin ribs or 
diagonal ribs), being built first, were usually on curves lying in a 
simple plane. The web. or filling in of small stones between the 
ribs, could be warped or twisted at  will, so as to start correctly 
from the wall or cross ribs of different sizes and yet meet over 
the groin rib. See ARCH AND VAULT. 

GROLIER, JEAN, VICOMTE D'AGUISY (14 79-1565), French 
bibliophile, was born a t  Lyons, was the friend of BudC, the patron 
of Aldus, and was called the Maccenas of men of letters by his 
contemporaries. Of his great library of 3,000 volumes, dispersed 
in 1675, some 350 are known to be in existence. They are richly 
bound and bear their onner's ex libris "Grolerii Lugdunensis, et 
Amicorum." Grolier made the acquaintance of Aldus while he was 
French ambassador in Italy ( I  51-3 5 ) .  

See Leroux de Lincy, Recherches sur Jean Grolier ( 1 8 6 6 ) .  

GROMATICI or AGRIMENSORES, the name for land- 
surveyors amongst the Romans, from Lat. groma or gruma, a 
surveyor's measuring appliance. The ar t  of surveying was prob- 
ably a t  first in the hands of the augurs, who from early times had 
made use of sighting instruments for marking out the rectangular 
consecrated space t e m p k m  containing the tabernaculum in which 
the augur observed the omens given by birds. The first profes- 
sional surveyor mentioned is L. Decidius Saxa, who was employed 
by Anthony in the measurement of camps (Cicero, Philippics, 
xi. 12, xiv. 10). The subsequent increase in the number of military 
colonies, the settlement of Italian peasants in the provinces, the 
general survey of the empire under Augustus, the separation of 
private from State domains, led to  the formation of a recognized 
professional class of highly-paid surveyors, some of whom were 
even honoured with the title clarissimus. Their duties required not 
only geometrical but also legal knowledge, as their decisions were 
considered authoritative in matters relating to the distribution of 
lands. This led to  the institution of special training schools and 
the growth of a special literature, chiefly between the 1st and 
6th centuries A.D. The earliest of the gromatic writers was 
Frontinus (q.v.), whose De agrorum qualitate, written from A.D. 
81-96, dealt more with the legal aspect of the art. Extracts 
of i t  are preserved in the commentary of Aggenus Urbicus, a 
Christian schoolmaster. Under Trajan a certain Balbus wrote a 
manual of geometry for land surveyors (Expositio et ratio o?nnium 
formurzim et mensurarum). Also, under Trajan, Hyginus 
makes a definite reference t o  the use of the groma for laying out 
agricultural holdings. Later was Siculus Flaccus (de condicionibus 
agrorum, extant), while the most curious treatise on the subject, 
written in  barbarous Latin and entitled Casae litterarum, is the 
work of a certain Innocentius (4th-5th century). The Grontutici 
veteres contains extracts from official registers (probably 5th 
century) of land surveys, lists and descriptions of boundary stones, 
and extracts from the Theodosian Codex. According to Momm- 
sen, the collection had its origin during the 5th century in the 
office of a diocesan governor of Rome, who had a number of 
surveyors under him. The agrimensores have been known by 

various names, e.g., decempedator (with reference t o  the instru- 
ment used) ; finitor, mensor castrorz*m i n  republican times; togati 
Augustorum as imperial civil officials; professor, auctor a s  pro- 
fessional instructors. 

GRONINGEN, most northerly province of the Netherlands, 
bounded south by Drente, west by Friesland and the Lauwers 
Zee, north and north-east by the North Sea and the mouth of 
the Ems with the Dollart, and south-east by Germany. German 
troops occupied the province in 1940. I t  includes the islands of 
Boschplaat and Rottumeroog, belonging to the group of Frisian 
islands (q.v.).  Area, 867 sq.mi.; pop. (1957 est.) 467,712. The  
sandy tongue of the Hondsrug extends from the Drente plateau al- 
most to the capital. West, north and north-east of this the province 
is flat and consists of sea-clay or sand and clay mixed, except 
where patches of low and high fen occur on the Frisian borders. 
Low fen predominates to the east of the capital. The  south-east of 
the province is of high fen resting on diluvial sand largely re- 
claimed. The morass on the German border was long considered 
as the natural protection of the eastern frontier, and with the 
view of preserving its impassable condition neither agriculture 
nor cattle-rearing was permitted until 1824, and it  was only in 
1868 that the work of reclamation began. The  gradual extension 
of the seaward boundaries ot the province owing t o  the process of 
littoral deposits may be traced by a triple line of sea-dikes mark- 
ing the successive stages in this advance. The rivers of Groningen 
descending from the Drente plateau meet a t  the capital, whence 
they are continued by the Reitdiep to  the Lauwers Zee (being dis- 
charged through a lock), and by the Ems canal (1876) t o  Delfzyl. 
The south-eastern corner of the province is traversed by  the West- 
erwolde Aa, which discharges into the Dollart. T h e  railways 
belong to the northern section of the State railways, and afford 
communication with Germany via Winschoten. Agriculture is the 
main industry and the proportion of landowners is a very large 
one. The ancient custom called the beklem-~eclzt, o r  lease-right, 
doubtless accounts for this. BY this custom a tenant-farmer is 
able to  bequeath his farm, as h e  holds his lease in  perpetuity. 

The chief agricultural products are barley, oats, wheat, and in 
the north-east flax is also grown, and exported t o  South Holland 
and Belgium. On the higher clay grounds cattle-rearing and horse- 
breeding are also practised, together with butter and cheese mak- 
ing. Potatoes are  cultivated. Coast fisheries are considerable. 
Groningen (q.v.) is the only large town. Delfzyl, formerly a n  
important fortress for the protection of the ancient sluices on the 
river Delf, has benefited by  the construction of the Ems (Eems) 
ship-canal connecting i t  with Groningen, and has a harbour, or- 
dinarily importing wood. Appingedam and Winschoten a re  very 
old towns with cattle and horse markets. 

GRONMGEN, a commune of the Netherlands, capital of the 
province of the same name, a t  the confluence of the two canalized 
rivers the Drentsche h a  and the Hunse (which are  continued t o  
the Lauwers Zee as the Reit Diep), 16 mi. N. of Assen and 33 mi. 
E. of Leeuwarden by rail. Pop. (1957 est.) 142,859 mun. 

History.-The town of Groningen belonged originally t o  the  
pagus, or gouw, of Triantha (Drente), the countship of which was 
bestowed by the emperor Henry 11. on the bishop and chapter of 
Utrecht in 1024. I n  1040 Henry 111. gave the church of Utrecht 
the royal domain of Groningen, and in the deed of gift the "villa 
Cruoninga" is mentioned. At first the bishops were too strong 
for the townsmen, and down t o  the 15th century a n  episcopal 
prefect, or burgrave, had his seat in  the city, his authority extend- 
ing over the neighbouring districts known as the Gorecht. Gradu- 
ally, however, the burghers, aided by the neighbouring Frisians, 
succeeded i n  freeing themselves from the episcopal yoke. T h e  
city was walled in  I 2 5  j ; before I 284 i t  had become a member of 
the Hanseatic league; and by the end of the 14th century i t  was 
practically a powerful independent republic, which exercised an 
effective control over the Frisian Ommelande between the Ems 
and the Lauwers Zee. I n  1440 Bishop Dirk 11. finally sold t o  the 
city the rights of the see of Utrecht over the Gorecht. 

The medieval constitution of Groningen, unlike that  of Utrecht, 
was aristocratic. Merchant gild there was none; and the craft 
gilds were without direct influence on the city government, which 



held them in subjection. Membership of the governing council, See A. Hyma, Brethren of  the Common Life (1950), with a biography 
which selected from its own body the four  or burgo- of Groote, a history of the Brethren of the Common Life and the 
masters, was confined to men of approved and Windesheim congregation and a fine bibliography. (T. G. O'C.) 

was measured in terms of money. This Raad of wealthy burghers GROPIUS, WALTER (1883- ?, German-American ar- 
gradually  monopolize^ all power. ~h~ bishop's bailiff tschout), chitect, internationally famous for his leadership in modern archi- 
with his nominated assessors (scabini), continued to exercise juris- tecture, was born May 18, 1883, in Berlin. After a brilliant early 
diction, but members of the ~~~d sat on the bench with him, and start, continued struggles against the German ruling taste made 
a n  appeal lay from his court to the Raad itself. The council was hls life and career difficult. From 1903 to 1907 he studied a t  the 
supreme and in r439 it decreed no one might trade in all the institutes of technology in Berlin and Munich. H e  was Peter 
district between the Ems and the Lauwers Zee except burghers, 13ehrens' chief assistant in Berlin from 1907 to 1910. In  $910 he 
and those who had purchased the burwel (right of residence in the Set UP his own architectural practice. In 1911 he built the Fagus 

city) and the freedom of the gilds. In 1536 the city passed into works at Alfeld. Germany. through which, as ~ i e s  van der ~ o h e  
the hands of charles v,, and in the great u7ars of the 16th century put it, Gropius "became with one stroke one of the leading archi- 
suffered all the miseries of siege and military occupation. F~~~ tects of Europe." Today it  is preserved as a national monument. 
1581 onwards, Groningen, still held by the Spaniards, was con- At the Werkbund exhibition at  cologne ( I ~ I ~ ) ,  great architec- 
stantly at war with the "ommelanden" which had declared against tural excitement was aroused by Gropius' model factory connected 
the king of spain. ln 16jz the town was besieged by the bishop to an administration building, with its transparent staircase and 
of ~ c ~ ~ ~ ~ ~ ,  but it was successfu~~y defended, and in 169g its glass-walled offices and roof terrace. Among his other exhibits 
fortifications were improved under ~ ~ ~ h ~ ~ ~ ~ ' ~  direction. The were: the Paris exhibition's "Salon des Artistes Decorateurs" 
French Republicans were in  control from Feb. 1795 until 1814. (1930) and the Pennsylvania Pavilion for the New York World's 
The  fortifications of the city were destroyed in 1874. German fair (1939). His famous Bauhaus a t  Dessau (1925-26) revealed 
troops occupied Groningen during the invasion of May 1940. the potentialities of new forms and spaces in a large building com- 

Buildings, et~.- The ancient part of the town is still sur- plex composed of two schools and a students' dormitory. The 
rounded by the former moat, and in the centre lies a group of glass curtain wall, drawn around the corners of the main building, 
open places. The chief church is the Martini-kerk, dating from dominated the scene. The Impington Village college, Cambridge, 
1477, and an organ constructed by the famous scholar and mu- England (1936), was designed to provide for the education of both 
sician Rudolph Agricolo, who was born near Groningen in 1443. children and adults. His most important work in the United 
T h e  A s  church dates from 1465, but was founded in 1253 The States is the Harvard graduate center (1949-50). 
provincial museum of antiquities contains interesting Germanic Gropius' faith in teamwork is rooted in his qualities as a teacher. 
antiquities, a s  well as medieval and modern collections of porce- That the Bauhaus at  Weimar and Dessau (1919-28) could stand 
lain, pictures, etc. The old Ommelandcrhuis was built in I 509. up against its adversaries is a tribute to his talent for inspiring 

T h e  university of Groningen, founded in 1614, has among its associates to cooperate in the service of an ideal. This emphasis 
auxiliary establishments an observatory and a library which con- on teamwork was largely responsible for his great influence as 
tains a copy of Erasmus' New Testament with marginal annota- Chairman of Harvard's graduate school of design from 1937-52. 
tions by Luther. Groningen is the centre from which several im- In all his activities he sought to bridge the gulf between artistic 
portant canals radiate. Hence steamers ply in all directions, and form and industrial production. From 1934 to 1937 Gropius was a 
there is a regular service to Emden and the islands of Borkum voluntary exile in London until he was summoned to Harvard. Be- 
and Schiermonnikoog. Groningen is the most important town in ginning in 1946, as founder and member of The Architects' Col- 
the north of Holland, with brick houses of the 16th and 17th laborative, hc associated himself successfully with young American 
centuries still standing. As capital of the province, and because of architects engaged in extensive building activity, including the 
its natural position, Groningen ordinarily maintains a considerable American embassy in Athens (1957). The many honours accorded 
trade, chiefly in oilseed, grain, wood, turf and cattle. The chief him include degrees from the Institute of Technology in Hanover 
industries are flax spinning, sugar refining, book printing, and it (19291, and Harvard university (1953)~ the Grand Prix d'Archi- 
also manufactures beer, tobacco, cotton and woollen stuffs, furni- tecture at  S5o Paulo (1954), the Gold medal of the Royal Institute 
ture and pianos; besides which there are numerous goldsmiths and of British Architects (1956), the Goethe prize from the University 
silversmiths. of Hamburg (1957) and the Gold medal of the American Institute 

GROOTE, GERHARD (GEERT GROOT or GROETE; Lat. of Architects (1959). 
GERARDUS MAGNUS) ( 1 3 ~ 0 - 1 ~ 8 ~ ) ,  founder of the Brethren of the see H. Bayer, W. Gropius, and I. Gropius, Bauhaus, 19rp-1928 
Common Life (9.v.) and also (through his disciple Florentius (1952) ; and S. Giedion, Walter Gropius, Team and Teamwork (1954). 
Radewyn) of the Windesheim Congregation of Canons Regular, (S. GN.) 
was the father of the devotio moderna, the influential spiritual GROS, ANTOINE JEAN, BARON (1771-18351, French 
movement of the 15th century. Born of a wealthy family at (history) painter especially known for his pictures of Napolkon's 
Deventer, Seth. ,  he was well educated (arts, canon and civil law, campaigns, was born in Paris on March 16, 1771, the son of a 
medicine. theology) a t  Aachen, Cologne, Paris and Prague. Influ- miniature painter who gave him his first lessons in painting and 
enced by a Carthusian friend, he abandoned the worldly life he was drawing. Toward the endsof 1785 he entered the studio of J. L. 
leading, renounced his two benefices (Utrecht and Aachen) and David; while revering him as a teacher, he was equally impressed 
many possessions, gave over most of his home to devout women by the works of Rubens, whose influence can be seen in his bril- 
(first beginning of the Sisters of Common Life) and on the advice liant colouring and crowded compositions. In 1793, with David's 
of Jan van Ruysbroeck (q .v . )  went to a Carthusian monastery help, Gros went to Italy, made his way to Genoa, and there met 
(c. 1375). Desiring apostolic activity, he left after two years, was JosCphine de Beauhamais and through her his hero Napoleon. 
ordained deacon (never a priest) and began zealously preaching In 1796 he followed the French army to Arcole, and was present 
the gospel in the diocese of Utrecht. His preaching was immensely when Napoleon planted the flag on the bridge and commemorated 
fruitful, but he made enemies by rebuking lax priests and religious. the incident in his first major work, "Napoleon sur le Pont 
They persuaded the bishop to retract his permission to preach. d'Arco1en (Louvre, Paris). Napoleon gave him the formal rank 
Groote obeyed but appealed to the pope. Before the response of inspecteur aux revues, which enabled him to accompany the 
came, he died on Aug. 20, 1384. By preaching Groote gathered army on its campaigns, and he also served on the commission to 
many disciples who became the nucleus of the Brethren of the Com- select works of art from Italy for the Louvre. 
mon Life, and from them was formed, a t  Groote's direction but The Salon of 1804 saw the second of Gros's masterpieces, "Les 
after his death. the Windesheim congregation. Through these two PestifCrCs de Jaffa" (Louvre), which shows Napoleon not only 
groups he had his greatest influence, especially in spirituality. His visiting the leper hospital but touching the sores in the way that 
spirituality was affective, practical, moderate and methodical. former kings of France touched for the plague. This was followed 
Some claim that Groote wrote The Imitation of Christ ( 9 . v . ) .  two years later by "La Bataille d'Aboukirn (Versailles), of which 



the hero is Murat, and in 1808 by "La Bataille d'Eylau" (Louvre), 
in which Napoleon on the battlefield almost has the attributes 
of sanctity. Although he continued to paint large compositions 
containing passages of fine painting ("DCpart de Louis X\TIII," 
1815. Versailles), Gros never repeated the great climaxes of Jaffa 
or Eylau. The decoration of the dome of Ste. Genevikve ( I ~ I I ) ,  
is a cold and disconnected work. After the fall of Napoleon, 
Gros's finest pictures were portraits, many of which are master- 
pieces; e.g., "Jeune Fille au Collier de Jais" (MusCe Magnin, 
Dijon) , "Mme. RCcamier LgCe" (Zagreb). 

Constantly worried by David's criticism of his work, Gros made 
an effort to paint in a more academic classical manner, in the ceil- 
ing of the Egyptian room of the Louvre in 1824. But it  was too 
late; his brilliant crowded compositions of some 20 years earlier 
had already sown the seeds of the Romantic reaction to classicism. 
Eugene Delacroix and ThCodore Gkricault would not be possible 
without Gros. A sense of failure exacerbated his already strong 
tendency toward melancholia and on June 26, 1835, he was found 
drowned in the Seine. 

BIBLIOGRAPHY.-E. J. Delecluze, Louis David, son e'cole et son temps 
(1855) ; J. B. Delestre (pupil of Gros), Gros, sa vie et ses ouvrages 
(1867) ; G. Dargenty, Le Baron Gros (1887). (AA. B.) 

GROSBEAK, a name indefinitely applied to many thick- 
billed birds. I t  is one of the names of the hawfinch (q.v.1 but is 
generally used in combination. The pine grosbeak (Pinicola 
enucleator) is a finch (q.v.) inhabiting the coniferous woods of 
the new and old worlds, moving southward in large flocks with the 
approach of winter. In  structure and habits it resembles a bull- 
finch, but is larger; in plumage it  is much like a crossbill (q.v.). 
I t  has many smaller allies. The bright red cardinal or Virginia 
nightingale (Richmondena cardinalis), one of the grosbeak group, 
inhabits the eastern, central and southwestern U.S. Many other 
American birds are called grosbeaks, of which the best known are 
the rose-breasted grosbeak (Pheuticus ludovicianus); black- 
headed grosbeak (P.  melanocephalus) ; eastern blue grosbeak 
(Guiraca coerulea) ; and the eastern evening grosbeak (Hesperi- 
phona vespertina). For "sociable grosbeak" see WEAVERBIRD. 

GROSE, FRANCIS (c .  I 730-1 791 ), English antiquary, was 
born at  Greenford, hfiddlesex. Grose early showed an interest in 
heraldry and antiquities, and his father procured him a position in 
the Heralds' college. I n  1763, being then Richmond Herald, he 
sold his tabard, and shortly afterwards became adjutant and 
paymaster of the Hampshire militia. The fortune left him by his 
father being squandered, he began to turn to account his excellent 
education and his powers as a draughtsman. I n  1757 he had 
been elected fellow of the Society of Antiquaries. In  1773 he 
began to publish his Antiquities of England and Wales, completed 
in 1787. I n  1789 he set out on an antiquarian tour through Scot- 
land, and in the course of this journey met Burns, who composed 
in his honour the famous song beginning "Ken ye aught o' Captain 
Grose," and in that other poem, still more famous, "Hear, land 
o' cakes, and brither Scots," warned all Scotsmen of this "chield 
among them taking notes." H e  died in Dublin on June 12, 1791. 

Grose was a sort of antiquarian Falstaff-at least he possessed 
in a striking degree the knight's physical peculiarities; but he was 
a man of true honour and charity, a valuable friend, an inimitable 
boon companion. His humour, his varied knowledge and his good 
nature all contributed to make him a favourite in society. 

Grose's works include The Antiquities of England and Wales 
(6 vols., 1773-87); Advice to the Oficers of the British Army 
(1782), a satire in the manner of Swift's Directions to Servants; 
A Guide to Health, Beauty, Riches and Honour (1783), a col- 
lection of advertisements of the period, with characteristic satiric 
preface; A Classical Dictionary of the Vulgar Tongue (178j); A 
Treatise on Ancient Armour and Weapons (1785-69); Darrell's 
History of Dover (1786) ; Military Antiquities (2 vols., 1786-88) ; 
A Provincial Glossary (1787); Rules for Drawing Caricatures 
(1788); The Antiquities of Scotland (2 vols., 1789-91); Anti- 
quities of Ireland ( 2  vols., 1791), edited and partly written by 
Ledwich. The Grunzbler, 16 humorous essays, appeared in 1791 
after his death; and in 1793 The Olio, a collection of essays, jests 
and bits of poetry, highly characteristic of Grose was printed. 

A capital full-length portrait of Grose by N. Dance is in the first 
volume of the Antiquities of Englund altd Wales, and another is among 
Kay's Portraits. A versified sketch of him appeared in the Gentleman's 
Magazine, lxi. 660. See Gentleman's Magazine, lxi. 498, 582; Noble's 
Hist. of the College of Arms, p. 434; Notes and Queries, passim. 

GROSSETESTE, ROBERT (c. I I 75-1 253), bishop of 
Lmcoln, and one of the greatest of mediaeval statesmen and 
philosophers, was born of humble parents a t  Stradbrook, Suffolk. 
About 1197, he graduated a t  Oxford where he had become pro- 
ficient in law, medicine and the natural sciences. Some ten years 
later he took his divinity degree, and soon after this event, as  the 
outstanding teacher at  Oxford, he was appointed Master of the 
Oxford Schools, a status which was first termed "Chancellor" 
in the Legatine Ordinance of 1214. I n  I 229 when the Franciscans 
established their first school a t  Oxford, Grosseteste was secured 
as  then reader in theology. According t o  Roger Bacon, who was 
a severe critic, Grosseteste was pre-eminent among his con- 
temporaries for his knowledge of the natural sciences and of 
mathematics. Between I 214 and 1231 Grosseteste held i n  succes- 
sion the archdeaconries of Chester, Northampton and Leicester. 
In 1232, he resigned all his preferments except one prebend at  
Lincoln. But he retained the office of chancellor, and in 1235 
accepted the bishopric of Lincoln, a n  appointment which he held 
until his death on Oct. g, 1253. 

Grosseteste's scheme to reform morals and clerical discipline 
throughout his vast diocese, brought him into conflict with more 
than one privileged corporation, in particular with his own chapter, 
and it was only in 1245 that by a personal visit to  the papal court 
a t  Lyons, he secured a favourable verdict. His zeal for reform 
led him to advance, on behalf of the courts-Christian, pretensions 
which it was impossible that the secular power should admit. H e  
twice incurred a well-merited rebuke from Henry 111. upon this 
subject; although it was left for Edward I .  to  settle the question 
of principle in favour of the state. The devotion of Grosseteste 
t o  the hierarchical theories of his age is attested by his corre- 
spondence with his chapter and the king. Against the former he 
upheld the prerogative of the bishops; against the latter he as- 
serted that it  was impossible for a bishop to disregard the 
commands of the Holy See. Where the liberties of the national 
church came into conflict with the pretensions of Rome he  stood 
by his countrymen. Of royal exactions he was impatient. 

I t  was, however, soon made clear that the king and pope were 
in alliance to  crush the independence of the English clergy; and 
from 1250 onwards Grosseteste openly criticized the new financial 
expedients to  whlch Innocent IV. had been driven by his desperate 
conflict with the Empire. While visiting Innocent in  1250, the 
bishop laid before the pope and cardinals a written memorial in 
which he ascribed all the evils of the Church t o  t h e  malignant 
influence of the Curia. I t  produced no eifect, although the cardi- 
nals felt that Grosseteste was too influential to be punished for his 
audacity. I n  1251 he protested against a papal mandate enjoining 
the English clergy t o  pay Henry 111. one-tenth of their revenues 
for a crusade, and in 1253 against a. command to provide in his 
own diocese for a papal nephew. 

In  literary and speculative activities, Grosseteste found some 
release from his ecclesiastical and political cares. H e  was familiar 
with the Neo-Platonic materials introduced into the West by the 
Arabians, with their scientific treatises and with the newly trans- 
lated works of Aristotle. H e  himself contributed t o  the revival 
of learning by his commentaries on Aristotle, and by  his Greek- 
Latin translations of the Ethics, of the works of the pseudo- 
Dionysius and of the D e  Fide Orth. of the Damascene; hence 
Grosseteste, rather than Albert the Great, must be credited with 
having introduced Aristotle into the West. The peculiar origin- 
ality of his mind is further manifested by his profound interest 
in  science, by  his exaltation of mathematics, by his enthusiasm for 
the study of languages, by his treatises on husbandry and politics, 
by  his poetical compositions and by his concern for music and 
ecclesiastical architecture. His  philosophy, which represents the 
first attempt to reconcile the doctrines of Augustine and of 
Aristotle, is full of interest, especially in  its denial of the eternity 
of the world, and in its doctrines of light as the origin of 
corporeity, of the stars as composed of the four elements, of the 



active intellect in  man, of angelology and of the divine knowledge 
of singulars. 

BIBLIOGRAPHY.-An account of the mss. and editions of Grosseteste's 
works is given in the preface to Baur's edition of the scientific opuscula 
published in vol. ix. of the series Beitriige zur Gesch. der Phil. des 
Miitelalters (Miinster, 1912). The Letters were edited by H. R. Luard 
in the Rolls Series (1861) and the famous memorial to the pope is 
printed in the appendix to E. Brown's Fasciculus rerum expetendarum 
et fugiendarum (1690). A French poem, Le Chaste1 d'amour, was 
edited by R. F. Weymouth for the Philological Society in 1864. For 
Grosseteste's life and work see F. S. Stevenson, Robt. Grosseteste 
(1899) ; Baur, Die Pkilosophie des Grosseteste in Bd. xviii. of the 
BeitrZge series (1917) ; see also A. G. Little, The Grey Friars in Oxford 
(1899) ; and "The Franciscan School at Oxford," Arch. Fran. Hzst. 
1926) ; P. Duhem, Le SystBme du Monde ( 5  vols. 1913, foll.) ; and 6 berweg, Gesch. der Philasophie (Bd. ii., rqa8). 

GROSSETO, a town and episcopal see of Toscana (Tuscany), 
capital of the province of Grosseto, Italy, 90 mi. S.S.E. of Pisa by 
rail. Population (1951) 24,640. I t  is 38 ft. above sea level. 
Fortifications constructed by Francis I ( I  574-87) and Ferdinand I 
(1587-1609) fonn  a hexagonal enciente with projecting bastions, 
with two gates only. The small cathedral begun in 1190 and re- 
built in 1294, is of red and white marble, in the Italian Gothic 
style. The citadel was built in 1311 by the Sienese. Grosseto is 
on the main line from Pisa to Rome. 

The town dates from the middle ages. I n  1138 the episcopal 
see was transferred thither from Rusellae. In  1224, with the rest 
of the Maremma, of which it  is the capital, i t  came under the 
dominion of Siena. By the peace of 1559, however, i t  passed 
to Cosimo I of Tuscany. In  1745 malaria had reduced the popu- 
lation to 648, though in 1224 it  had 3,000 men who bore arms. 
Leopold I renewed drainage operations, and by 1836 the popula- 
tiop had risen to  2,392. Grosseto was bombed by Allied planes 
in  World War 11. 

GROSSMITH, GEORGE (1847-19 I 2 ) ,  English comedian, 
noted for his roles in Gilbert and Sullivan productions, and for 
his authorship, with his brother, WALTER WEEDON GROSSMITH 

(1852-1g19), of The Diary of a Nobody (1894), was born in 
London on Dec. 9, 1847. After several years of journalistic work 
he started about 1870 as a public entertainer, with songs and reci- 
tations. In  1877 he began a long connection with the Gilbert and 
Sullivan operas a t  the Opera Comique, London, in The Sorcerer. 
H e  appeared regularly thereafter a t  that theatre and from 1881 at  
the new Savoy Theatre, London. His capacity for "patter songs," 
and his humorous acting, dancing and singing marked his creations 
of the chief characters in the Gilbert and Sullivan operas as the 
expression of a highly original individuality. In  1889 he left the 
Savoy and again set up as an entertainer, visiting all the major 
cities of Great Britain and the United States. H e  died a t  Folke- 
stone, Eng., March I ,  1912. His two sons, LAURENCE (1877- 
1944) and GEORGE Grossmith (1874-193 j ) ,  were both actors. 

See S.  Naylor, Gaiety and George Grossmith (1913). 
GROSVENOR, GILBERT HOVEY (1875- ), U.S. 

geographer, writer and longtime editor of the National Geographic 
Magazine, was born in Constantinople, Turkey. Oct. 28, 1875. He 
was graduated from Amherst college, Amherst, Mass., and in 1899 
became director and president of the National Geographic society, 
and, in 1900, editor of the National Geographic. Under his direc- 
torship the society membership grew from 900 to over 1,900,ooo. 
H e  resigned as editor in 19 54 and became board chairman. 

During Grosvenor's administration the society sent out numer- 
ous expeditions to the north and south poles, into the stratosphere, 
to  the ocean depths, and conducted a myriad of other investiga- 
tions. In addition to  his articles in the National Geographic 
Magazine he wrote a history of the society, chapters on explora- 
tion for the Smithsonian institute report and Adm. R. E Peary's 
T h e  North  Pole. He was long a leader in the conservation and 
protection of wildlife. 

GROS VENTRES, a name (Fr. "big bellies") applied to two 
distinct North American Indian groups: 

I .  The Hidatsa or Minitari, also known as the Gros Ventres of 
the Missouri. A Siouan-speaking tribe, linguistically related to 
the Crow and closely connected historically with the Mandan, they 
have been settled since the mid-19th century on Fort Berthold 

reservation, N.D. (see HIDATSA ; MANDAN). 
2. The Atsina, sometimes called the Gros Ventres of the Prairie 

(or Plains). An offshoot of the Algonkian-speaking Arapaho tribe, 
from which they may have separated as early as 1700, they were 
living in what is now northern Montana and adjacent regions of 
Canada in late historic times, and were culturally similar to other 
Plains tribes. Together with the Assiniboin, they were settled 
on Fort Belknap reservation, Mont., where the combined popula- 
tion totaled about 2,000 in 1950. (See also ARAPAHO; PLAINS 

INDIANS.) 
The term Gros Ventres has been interpreted as a French-Cana- 

dian misunderstanding of Indian gestures designating the two 
tribes-possibly indicating hunger or greediness in the casi of the 
Atsina and a pattern of body tattooing in the case of the Hidatsa. 

See F .  W .  Hodge (ed.), Handbook of American Indians North of 
Mexico, part I (reprinted, 1959) ; A. L. Kroeber, Ethnology of the 
Gros Ventre, Anthropological Papers of the American Museum of Natu- 
ral History, vol. i, part 4 (1908). 

GROTE, GEORGE (1794-1871), English historian of 
Greece, was born on Nov. 17, 1794, a t  Clay Hill, near Beckenham, 
Kent, of a well-known family of bankers originating from Bremen. 
He was sent to the Sevenoaks grammar school and afterward to 
Charterhouse, but at the age of 16 he entered the bank in which 
his father was a partner. 

Grote spent all his spare time in the study of classics, history, 
metaphysics and political economy, and in learning German, 
French and Italian. He became an intimate friend of Charles 
Hay Cameron, who strengthened him in his regard for philosophy, 
and George IV. Norman. I t  was through the latter that Grote met 
Harriet Lewin, whom he married ie  1820. 

In  1817 Grote came under the influence of David Ricardo, 
and through him of James Mill and Jeremy Bentham. His first 
published work, the Stqtement of the Question of Parliamentary 
Reform ( I ~ z I ) ,  was a reply to Sir James Mackintosh's article in 
the Edinburgh Review advocating popular representation, vote 
by ballot and short parliaments. In April 1822 he published in 
the Morning Chronicle a letter against Canning's attack on Lord 
John Russell, and edited, or rather re-wrote, some papers of Ben- 
tham, which he published as Analysis of the Influence o f  Natural 
Religion on the Temporal Happiness of Mankind, by  Philip Beau- 
champ (1822). The book was published in the name of Richard 
Carlile, then in gaol a t  Dorchester. From 1826 to 1830 he worked 
with J. S. Mill and Henry Brougham in the organization of the 
new "university" in Gower street. He was a member of the 
council which organized the faculties and the curriculum of Lni- 
versity college, London; but in 1830, owing to a difference with 
Mill as to an appointment t o  one of the philosophical chairs, he 
resigned his position. In  1849 he was re-elected to the council, 
in 1860 he became treasurer, and on the death of Brougham 
(1868) president. H e  became a member of the senate in 1850 and 
was vice-chancellor i n  1862. He presented to the college the 
Marmor Homericunt, and finally bequeathed the reversion of 
L6,ooo for the endowment of a chair of philosophy of mind and 
logic. H e  succeeded his friend Henry Hallam as a trustee of the 
British Museum in 18j9, and took part in the reorganization of 
the departments of antiquities and natural science 

At his father's death, in 1830, he became manager of the bank 
and took a leading position among the city Radicals In  1831 he 
published his Essentials of Parliamentary Reform (an elaboration 
of his previous Statement) ,  and in Dec. 1832 entered parliament 
as one of the members for the City of London. H e  sat in the 
House of Commons until I 841, representing the Benthamite 
school of "philosophic radicalism." During these years of active 
public life his interest in Greek history and philosophy increased, 
and after a trip to Italy in 1842 he devoted himself to literature. 
In 1846 the first two volumes of the H ~ s t o r y  of Greece appeared, 
and the remaining ten between 1847 and 1856. In  1847 he visited 
Switzerland to study a condition of things in some sense analogous 
to  that of the ancient Greek States. This visit resulted in the pub- 
lication in The Spectator of seven weekly letters, later collected in 
book form. Pluto and the Other Co?npanions of Sokrates ( 3  vols ) 
appeared in 186 j, but the work on Aristotle he was not destined to 



GROTEFEND-GROTIUS 
complete.. He had only finished the Organon (2nd ed.. 1880) 
when he died on June 18, 1871 ; he was buried in Westminster 
abbey. I t  is on his History o f  Greece that Grote's reputation 
mainly rests. I t  contains information collected from all sources, 
simply arranged and expressed in direct, forcible language. 

BIBLIOGR~PHY.-The History o f  Greece passed through five editions, 
the fifth (10 vol., 1888) being final. It mas published in "Everyman's 
Library" (1907) and in a condensed form in the same year by J.  M. 
Mitchell and M. 0 B. Caspari. Grote's Minor Works were published 
by Alexander Bain (1873). See Mrs. Grote, Personal Life of G e o ~ g e  
Grote (1873)~ and article in Dict. Nut .  Biog. by  G.  Croom Robertson. 

GROTEFEND, GEORG FRIEDRICH ( I  775-18 j3 1, Ger- 
man epigraphist, who m7as instrumental in the decipherment of 
ancient Persian cuneiform script, was born at  Miinden in Hanover 
on June 9. 1775. He studied at  Gottingen, became conrector of 
the Frankfurt Gymnasium and then director of the Gy~nnasiz i~n  
a t  Hanover. He published some important vlorks on the Umbrian 
and Oscan dialects, on the coins of Bactria and other subjects. But 
it  was in the east rather than in the west that Grotefend did his 
greatest work. The cuneiform inscriptions of Persia had for some 
time been attracting attention in Europe; exact copies of them 
had been published by the elder Niebuhr, who lost his eyesight 
over the work; and Grotefend's friend, 0. G. Tychsen of Rostock, 
believed that he had ascertained the characters in the column. now 
known to be Persian, to be alphabetic. 

At this point Grotefend took the matter up. His first discovery 
was communicated to the Royal Society of Gottingen in 1800 and 
reviewed by Tychsen two years afterward. In 1815 he gave an 
account of it in Arnold Heeren's great work on ancient history, 
and in 1837 published his Nezte Beitrage zur Erlauterz~ng der 
persepolitanischerz Keilschrift. Three years later appeared his 
Nezle Beitrage zur Erlauterz~ng der babylonischen Keilschrift. His 
discovery may be summed up as follows: ( I )  that the Persian in- 
scriptions contain three different forms of cuneiform nriting, so 
that the decipherment of the one would give the key to the deci- 
pherment of the others; (2) that the characters of the Persian 
column are alphabetic and not syllabic; (3) that they must be 
read from left to right; (4) that the alphabet consists of 40 let- 
ters, including signs for long and short vowels; and ( j )  that the 
Persepolitan inscriptions are written in Zend (which, however, is 
not the case). and must be ascribed to the age of the Achaemenid 
princes. The process whereby Grotefend arrived at these con- 
clusions illustrated his persevering genius (see CUNEIFORM: Deci- 
pherment) .  H e  died Dec. 15. 1853. 

GROTIUS, HUGO (HUIGH DE GROOT) ( I  583-1645), Dutch 
jurist and statesman, philologist, poet, theologian and historian, a 
"man of all-embracing learning" (R. Fruin) mhose writings mere 
of fundamental importance in the fornlulation of international lal~,, 
was born at  Delft on April 10. I 583. His father a friend of men 
such as Simon Stevin and Justus Lipsius ( q q . ~ . ) ,  had been burgo- 
master of Delft and curator of Leiden university and took a keen 
interest in his son's career. Grotius was a precocious but normal 
boy and became a student a t  Leiden in the faculty of letters at the 
age of 11. There his professor Junius imbued him with an un- 
dogmatic but profound religious outlook; and the great Joseph 
Scaliger was his preferred scientific mentor. At the age of I 5 
Grotius edited Martianus Capella's encyclopaedia and accom- 
panied the leading statesman J ,  van Oldenbarnevelt (q.v.) on his 
embassy to Henry IV of France. Grotius was welcomed by the 
king of France as the "miracle of Holland." In a remarkable 
poem Grotius depicted the complicated international situation of 
the period and on his way back to Holland took the degree of 
doctor of law at  Orleans. He became distinguished as an advocate 
in The Hague, moved in government circles and in 1601 was ap- 
pointed historiographer of the States of Holland. His literary 
work at this time included the writing of two dramas in Latin 
and the editing of the literary remains of Xratus of Soli. 

In  1604 the Dutch East India company. in order to justify the 
action of one of its admirals in seizing a Portuguese vessel, asked 
Grotius to write on the lawfulness of the capture of merchant 
ships. In  his treatise D e  iure praedae ("On the Law of Prize and 
Booty"; published only in 1868) Grotius began by describing the 
law of mankind in general. The law of nature deriving from God's 

will contains four primary precepts: neither state nor individual 
may attack another state or individual; neither state nor individ- 
ual may appropriate what belongs to another state or individual; 
neither state nor individual may disregard treaties or contracts; 
and neither state nor individual may commit a crime. These four 
precepts must be upheld by judges and, if there are no judges, by  
the states or individuals themselves in the form of a war or of 
private litigation. I t  follows from these precepts that because 
Portugal deprived the Dutch af the right to sail to the East Indies 
for commercial purposes, and as there was no judge, the Eas t  
India company was entitled to capture Portuguese merchantmen 
in order to compensate itself for its losses, This is, in a nutshell, 
the content of Grotius' concise treatise, characterized by Jules 
Basdevant, a judge of the International Court of Justice. as "a 
triumph of juridical argument." Grotius thus maintains that the 
ocean is free to all nations, and one chapter of the D e  iure praedae 
was published in 1609 as the Mare  libcrzirn. 

I n  his famous work D e  iure belli ac pacis ('.On the Law of War  
and Peace"; 1625) Grotius describes (in the second book) the 
whole law of mankind, private, penal and constitutional as well 
as international. exactly based on the four precepts of the D e  
iure praedae. I n  the case of nonobservance, any rule of that law 
may be upheld, if there is no judge, by mar or by individual action. 
The third book explains the rules of warfare. I n  the D e  iure 
praedae Grotius had already pointed out that the harsh rules of 
the lam. of warfare ought to be mitigated by equity. This state- 
ment is developed in the famous temperarnenta ("moderations") 
of the third book, as well as in an analogous way a t  the end of the 
second book. The introductory first book contains general ob- 
servations on law and wars and private litigation. The D e  iure 
belli ac pacis in fact constitures the second edition of the general 
part of the D e  iztre praedae, as C. van Vollenhoven pointed out in 
the preface of its 1919 edition. I n  later years the D e  izire belli 
ac pacis was erroneously considered to be a book on international 
law and on a great number of things that have, in fact, nothing 
to do with international law. Van Vollenhoven showed that the 
book describes the whole law of mankind, of which international 
law is only a part. Giambattista Vico in 1719 rightly styled 
Grotius generis hunzani iurisco?zszrltz~s ("the jurist of the human 
race"). Indeed, in the 20th century. international law has largely 
developed on the lines judged by Grotius to be positive lam. 

I n  1607 Grotius became advocaat fiscaal (attorney general) of 
the province of Holland and in the following year he married 
Maria van Reigersberch, the daughter of the burgomaster of Yeere; 
she remained his courageous helpmeet until the end of his life. 
I n  1612 he began his practical attempts to bring about the reunion 
of the Christian churches. H e  hoped that King James I would 
take the lead and to that end started a correspondence with Isaac 
Casaubon, the king's adviser in theological matters. I n  1613 
there was a great demand for Grotius' services from the town of 
Rotterdam, the high court of justice. the states-general and the 
States of Holland, who wished to keep him in their service. Olden- 
barnevelt decided that Rotterdam should have him after he had 
first gone to London, where the states-general desired him to be 
the spokesman of an embassy whose purpose was the adjustment of 
difficulties between the two East India companies. The London 
conference 1%-as followed in 161 5 by another a t  The  Hague. As a 
pensionary of Rotterdam. Grotius now began his political career. 
H e  was one of the representatives of that town in the States of 
Holland and in that capacity he represented these states, together 
with Oldenbarnevelt, in the states-general, the government of the 
Republic of the United Provinces. When Oldenbarnevelt's health 
began to fail it was generally understood that Grotius would be- 
come his successor. 

After the conclusion of a 12 years' truce with Spain (1609) the 
republic had been torn by a religious dispute. I n  its origin a 
theological difference about predestination between t r o  Leiden 
professors. Jacobus Arminius and Franciscus Gomarus, it evolved 
into a quarrel between church and state and ended as a conflict be- 
tween the provinces of Holland and Utrecht on the one hand and 
the orthodox Calvinist majority in the states-general supported 
by the head of the army, Prince Maurice, on the other ( s ee  
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ARMINIAXISM; DORT, SYNOD OF). While upholding the authority 
of the state over the church, the States of Holland tried to restore 
ecclesiastical peace. At last the schism in the republic ended in a 
show of force by Prince Maurice. Grotius had been the spokesman 
of the States of Holland, had drafted their peace resolutions and 
defended the policy of the states in his Ordinunz pietas, although 
he did not always agree with Oldenbarnevelt. A short time be- 
fore the final episode he proposed a skillfully drafted compromise 
solution of the problem at  issue, but without success. Olden- 
barnevelt and Grotius were arrested on Aug. 29, 1618. The 
latter was sentenced to life imprisonment (May 18, 1619) and 
taken to the castle of Loevestein. Through the resourcefulness 
of his wife Maria, however, he managed to escape from prison 
hidden in a chest. Grotius then made his way to Paris, where he 
mas well received as a statesman in exile by old friends and by 
the king, Louis X I I I ,  ~ v h o  granted him a pension. I t s  irregular 
payment was attributed by Grotius to the fact that he was not 
prepared to become a Roman Catholic and accept a high position. 
Nor would he accept a position in commerce. which would probably 
do harm to Dutch interests and about which rumours reached 
Amsterdam. 

Grotius continued to produce an extraordinary quantity of 
scientific and literary work in prison and exile. This included 
the D e  tleritate religionis Christianae ("On the Truth of the 
Christian Religion"), Annotatio?zs o n  the  N e w  and the  Old Testa- 
m e n t ,  an I?ztroductaon to  the Jz~risprz~dence of Holland, an Apology 
on behalf of the States of Holland, the D e  izue belli ac pacis and a 
translation of Euripides' Phoenissae with an introduction on the 
subject of classical tragedy. 

I n  1631 Grotius made an attempt to return to his native country, 
but, after hot debates in the States of Holland and notwithstanding 
the intervention of his old friend Prince Frederick Henry of 
Orange, he was obliged to become an exile once more and went to 
Hamburg. An attempt was made to use his abilities outside his 
country by appointing him governor-general in the East Indies, 
but he refused. Until that time Grotius had also rejected over- 
tures from foreign countries, v+hich he considered incompatible 
with his Dutch nationality. However, when the Swedish chan- 
cellor, Oxenstierna, approached him in 1634 he accepted service 
under Sweden as ambassador to France, Sweden being at  that time 
ally of the republic. The example of Joseph in the Old Testa- 
ment who, as minister of Egypt, nevertheless served his Jewish 
people taught him that he was right to accept. I n  his drama 
Soplzompa?zeas Grotius showed his gratitude to his mentor. 

His hope that he would be in a position to promote the restora- 
tion of a general peace was not fulfilled; his task consisted mainly 
in insisting that France should give sufficient assistance to Sneden 
during the Thirty Years' War. I t  must be borne in mind that 
the great diplomatic centre of the two allies was neither Stockholm 
nor Paris but Hamburg, where permanent embassies mere installed. 
Grotius' letters to Oxenstierna are of great historic interest. When 
France's statesman Cardinal Richelieu met Grotius for the first 
time in 1625 in order to be informed about the political situa- 
tion in the republic after the death of Prince Maurice, he 
pointed out that in matters of state the weakest must always be 
in the wrong. Grotius answered that God and time would show the 
truth, whereby Richelieu at  once understood that he could not 
handle the Swedish ambassador as he used to do. I t  was a dis- 
appointment to Grotius when in 1643 he was not invited to be- 
come a member of the Swedish peace embassy. He equally 
deplored the fact that his persistent efforts to promote the reunion 
of the Christian churches were misinterpreted in Holland. In 
his testament of March 27, 1645, he prayed God "to unite the 
Christians in one church under a holy reformation." When 
France recalled its ambassador a t  Stockholm, Sweden recalled 
Grotius. H e  was then received in Sweden with great honour, but 
he refused to settle there as Queen Christina suggested. On his 
way back to Holland he died a t  Rostock on Aug. 28, 1645. 

Grotius' varied interests included philology, poetry, theology and 
history. His Latin is splendid but often difficult, especially in his 
poetry; and his Latin translations of Greek poets are notable. 
His first drama, Adamus  Exul ( I ~ o I ) ,  has been called the greatest 

dramatic representation of the subject. 
BIBLI~GRAPIIY.-For a bibliography of the works of Grotius see J. ter 

Meulen and P. J .  J. Diermanse, Bibliograplzie des h i t s  insprivze's de 
Hugo Grotius (The Hague, 19 50). Biographical works include: C. 
Brandt, Historie van het leven des Heeren Huig de Groot, . . . (Dor- 
drecht, Amsterdam, 1727) ; W. S. M. Knight, The Life and Works o f  
Hugo Grotius (London, 192 j )  ; W. J. M .  van Eysinga, Hzcgo Grotius. 
Eine biographische Skizze (1952). His letters were collected by H. and 
J. de Groot in H .  Grotii . . . . epistolae quotquot reperiri potuerunt 
(1687). Those addressed to Oxenstierna were published in z vol. as 
Hugonis Grotii epistolae ad Areliz~nz Oxetzstierna (Stockholm, 1889; 
1890). A more recent collection of Grotius' correspo~ldence: P. C. 
Molhuijsen (ed.), Bricfwisseling van Hugo Grotius, 2 ro l .  (The Hague, 
1928; 1936). Editions of Grotius' works on jurisprudence include: 
R. Fruin (ed.), De inre pmedae romnzentarius (The Hague, 1868). 
This appeared in an English translation as: De jure praedae com- 
ntentarius. Conzntentary on the Law o f  Prize and Booty, 2 vol. (Lon- 
don, Oxford, 1950). An essay by Fruin translated from the Dutch: 
An Unpublislzed Work o f  Hugo Grotiz~s's in the Bibliotheca Visseriana, 
vol. 5 (Leiden, 1925). For the De izlre see P. C. hlolhuijsen (ed.) ,  
Hugonis Grotii de Jure Belli ac Pacis libri tres (Leiden, 1919). This 
was translated into English and appeared in "The Classics of Inter- 
national Law" with an introduction by J. B. Scott (Oxford, 1925). 
See also: C. r a n  Vollenhoven, Verspreide geschriftert, pp. 349-602 (Haar- 
lem, The Hague, 1934) and The Franzework o f  Grotius' Book De Jzcre 
Belli ac Pacis, 162.5 (Amsterdam, 1931) ; G. N. Clark and W. J .  M. van  
Eysinga (eds.), The Colonial Coafrrences between England and the 
Netherlands in 1613 and 1615, 2 vol. (Leiden, 1940 ; 19 ;I) ; Sir Hersch 
Lauterpacht, "The Grotian Tradition in International Law," British 
Year Book o f  Interrcational Lato, vol. 23 (1946) ; W. J. M. van Eysinga, 
"Grotius resurgens," Netherlands International Law Review, vol. 7 - 
( 1 9 ; ~ ) .  (W. J .  ,M. VAN E.)  

GROTTAFERRATA, a village of Italy, provlnce of Roma, 
13 mi. S.E. from Rome by electric tramway, and 2 4  mi. S. of 
Frascati. 1,080 ft. above sea level, in the Alban hills. The name 
(in its Latin form. Crypta Ferrata, i.e., "the crypt with an iron 
grille") probably comes from an older building, perhaps an oratory, 
perhaps originally an ancient tomb, which served as the foundation 
for the campanile. Pop. (1957 est.) 7,659 (commune). The 
Greek monastery of Basilians founded by St. Nilus in 1002 under 
the emperor Otho I11 occupies the site of a large Roman ville. I t  
was fortified (end 15th century) by Giuliano Cardinal della Rovere 
(afterward Pope Julius TI), whose arms may be seen about it. 

The church with its fine campanile belongs to the 12th century, 
and the original portal. with a mosaic over it, is still preserved, 
as is also the mosaic of the apse. The chapel of St. Nilus contains 
frescoes by Domenico Zampieri (Domenichino) of 1610, illus- 
trating the life of the saint. The abbot's palace has a fine Renais- 
sance portico, and contains local antiquities. An omophorion 
of the 11th or 12th century. with scenes from the Gospel in needle- 
work. and a chalice of the 15th century with enamels are among 
its treasures. The library contains valuable manuscripts, among 
them one from the hand of St. Nilus (965) ; and a paleographical 
school, for the copying of manuscripts in the ancient style, is 
maintained. 

See T .  Ashby in Papers o f  the British School at Rome, v, 2 2 8  ff .  
(1910) ; F. Tomassetti, Campagna Romana, iv, 279 ff .  (1926). 

(T.  A.) 

GROUCHY, EMMANUEL, MARQUIS DE (1766-18~7), 
marshal of France, was born in Paris on Oct. 23, I 766, and entered 
the army. He served in La VendCe (1793). in the army of Ireland 
(1796-97) and in the campaign against the Russians and Austrians, 
being taken prisoner at  Novi. On his release he returned to France 
and from 1801 was employed by Napoleon in important military 
and political positions. At the Restoration he mas deprived of 
the post of colonel general of chasseurs ci cheval and retired. H e  
joined Napoleon on his return from Elba and was made marshal 
and peer of France. In  the Waterloo campaign he was appointed 
to command the right .wing to pursue the Prussians (see WATERLOO 

CAMPAIGN, 181 5 ) .  After the great disaster, Grouchy gathered 
up the wrecks of Napoleon's army and retired to Paris, where 
he resigned his command to Marshal Davout. He was court- 
martialed for his partial failure at  Waterloo and exiled in Amer- 
ica, till amnestied in 1821. On his return to France he was 
reinstated as general. In  1830 Louis Philippe gave him back the 
marshal's baton and restored him to the chamber of peers. He 
died at  St. Etienne on May 29, 1847. 

His publications include: Observations sur la re'lation d e  la campagne 
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de 1815 par le ge'lzdral de Gourgaud (1818) ; Ri fu ta t ion  de quelques 
articles des memoires de 1W. le Duc de Rovigo (1829) and other defenses 
of his military policy. 

See his -2lemoires, ed. by Marquis de Grouchy (1873-74) ; Gen. 
Marquis de Grouchy, Le Ge'ne'ral Grozichy en Irlande (1866) ; Le 
Mare'clzal Grouclzy d z ~  16 au 18 juin, 181j (1864) ; Appel d l'histoire sur 
les faits de l'aile droite de l'ar?~?e'e f ran~nise ;  Sdvdre Justice sur Ees faits 
. . . dzr 28 jiiin au 3 juillet 1815 (1866). 

GROUND BASS, in music, a form of bass which is repeated 
again and again unaltered, while the music above is constantly 
varied. The chaconne (9.v.) and the passacaglia are familiar 
forms of which this device constitutes an essential feature. (See 
VARIATION s .) 

GROUND BEETLE, any beetle of the family Carabidae 
of the order Coleoptera, comprising more than 25,000 species 
and forming the largest and most typical family of the suborder 
Adephaga. In  many Carabidae the hind wings are reduced or ab- 

R O S S  E H U T C H I N S  

G R O U N D  B E E T L E  F E E D I N G  ON A C U T W O R M  

sent. and the elytra (modified fore wings) fused together along 
the suture, the hind legs being adapted for rapid movement. They 
are world-wide in their distribution, being represented in the arctic 
regions and on almost all of the oceanic islands. and can be 
traced back in fossil history to Lower Jurassic times (16o.ooo,ooo 
years ago). See BEETLE. 

GROUND HOG : see W~ODCHUCK. 
GROUND-HOG DAY (Feb. 2 ) .  According to popular 

tradition in the United States, the ground hog or ~voodchuck comes 
out of his hole on this day after a long winter sleep to look for 
his shadow. If he sees 'it. he regards it as an omen of six more 
weeks of bad weather, and returns to his hole for that period. 
If the day is cloudy, and hence shado~\-less. he takes it as a sign 
of coming spring, and is content to stay above ground. The tradi- 
tion, sometimes including the bear or badger, stems from similar 
beliefs associated with Candlemas (9.v.) (also Feb. 2 )  in Eng- 
land; according to an old English song: "If Candlemas be fair 
and bright. Come. Winter. have another flight : If Candlemas bring 
clouds and rain. Go. Winter, and come not again." (A. LfcQ.) 

GROUND ICE, ice formed at  the bottoms of streams while 
the temperature of the water is above the freezing point. I t  is 
also known as anchor ice and bottom ice. Radiation of heat from 
the stream bottom probably is the prime cause of the formation 
of ground ice. I t  is formed only under a clear sky, never in cloudy 
\\-eather: it is most readily formed on dark rocks. never under 
any covering such as a bridge and rarely under surface ice. On a 
cold clear night the rocks on the bottom may radiate heat rapidly, 

a Ion cooling below the freezing point and resulting in the form t '  
of loosely grown spongy masses oE anchor or ground ice. On the 
next bright sunny day heat from the sun may detach them and 
they will rise to the surface with considerable force. Probably a 
thin film of stationary water rests upon the boulders and sand 
over vhich a stream f l o ~ s ,  and this, becoming frozen; forms the 
foundation for the anchor ice and produces a surface upon which 
descending frazil ice (a canadian term for surface ice formed in 
spicules and carried downward in water agitated by winds or 

rapids) can lodge. The ice which rises to the surface has a spongy 
texture and frequently carries gravel with it. Ground ice often 
forms dams across narrow portions of rivers where the floating 
masses are caught. 

GROUNDNUT (Apios tuberosa), a North American plant of 
the pea family (Leguminosae, q.v.), called also Indian potato, 
native to moist low grounds from Xew Brunswick, Canada, to 
Minnesota, U.S., and southward to Florida and Texas. i t  is a 
twining perennial, climbing to a height of several feet, with leaves 
composed of five to seven ovate leaflets, and bearing in late summer 
showy clusters of rather large, fragrant, chocolate-brown fio\~ers. 
From the root are produced strings of starchy edible tubers, one 
to two inches long, with a somewhat nutty flavour. These tubers 
were used for food by the Delawares, Iroquois and other A4merican 
Indians. Asa Gray (q,v.)  observed that,  except for the prior 
cultivation of the potato, the groundnut might have been developed 
into a food plant of high economic value. In  Great Britain the 
name groundnut is given to the fruit of Arachis Izypogaeci, com- 
monly known as peanut (9.v.) in the United States. 

GROUND RENT. The accepted meaning of ground rent is 
the rent a t  which land is let for the purpose of improvement by 
building, i.e., a rent charged in respect of the land only and not in 
respect of the buildings to be placed thereon. I t  thus conveys 
the idea of something less than a rack rent (see KENT) ; and ac-  
cordingly, if a vendor described property as property for which 
he paid a "ground rent." without any further explanation of the 
term, a purchaser would not be obliged to accept the property if 
it turned out to be held at  a rack rent. But while a rack rent is 
generally higher in amount than a ground rent, the latter is us- 
ually better secured, as it carries with it the reversionary interest 
in buildings and improvements put on the ground after the date 
a t  which the ground rent was fixed, and accordingly ground rents 
have been held a good investment. 

A devise of "ground rent" carries not only the rent but the 
reversion. Where a tenant is compelled, in order to protect hirn- 
self in the enjoyment of the land in respect of which his rent is 
payable, to pay ground rent to a superior landlord (who is of 
course in a position to distrain on him for i t j .  he is considered 
as having been authorized by his immediate landlord to apply his 
rent, due or accruing due, in this manner, and the payment of the 
ground rent nil1 be held to be payment of the rent itself nr part 
of it A lodger should make any payment of this character under 
the Law of Distress Amendment Act 1908 (s. 3 ;  and see RENT) 
Ground rents are apportionable. 

In Scots law. the term "ground rent" is sometimes used in the 
above sense in relation to the rent stipulated for on building leases. 
but it has no technical significance. Owmg to the lirnlted nature 
of leasehold rights builders and other improvers of land in Scot- 
land have generally insisted upon acquiring the right of property 
in the land taken by them in return for an annual payment 
economically equivalent to a ground rent. but legally distinct from 
rent. Where the land in question is not subject to prohibition 
against subinfeudation this has generally been done by a subfeu, 
the reddcndo or feu duty of which is the economic equivalent of 
ground rent. Where subinfeudation is prohibited the procedure in 
modern times has been by n a y  of Contract of Groz~nd Annual, a 
complex conveyancing device whereby the builder becomes pro- 
prietor. of and under the former feudal superior, in return for a 
payment to the fortner vassal of a ground annual econo~llicaily 
equivalent, alone or in conjunction with an existing feu duty to a 
ground rent. "Ground rents" in the English sense do not seem to 
be in general use in the United States, but they obtain in Pennsyl- 
vania They are rent services and not rent charges-the statute 
Quza Emptores never having been in force in Pennsylvania. 
G r o u ~ d  rents are also found in Maryland and to a lesser extent in 
Ohio. A ground rent being a freehold estate, created hy deed and 
perpetual in duration, no presumption could, a t  common law, arise 
from lapse of time. that it had been released. But now. by statute 
(Act of April 2 7 .  18 j j, s. 7 ) ,  z presumption of reiease or extingu~sh- 
ment is created where no payment, claim or demand has been made 
for the rent, nor any declaration or acknowledgment of ~ t s  exlit- 
ence made or given by the owner of the premises subject to it, for 
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GROUNDSEL, Senecio vulgaris, an annual, glabrous, or more 
or less woolly plant of the family Compositae ( q . v . ) ,  having a 
branched succulent stem 6 to 15  in. in height, pinnatifid irregularly 
and coarsely toothed leaves, and small cylindrical heads of yellow 
tubular florets enveloped in an involucre of numerous narrow 
bracts; the ribbed fruit bears a soft, feathery, hoary tuft of hairs 
(pappzds). The plant is indigenous to Europe, whence it has been 
introduced into all temperate climates. It is often a troublesome 
weed, flowering throughout the year, and propagating itself rapidly 
by  means of its light feathery fruits; it is used as a food for cage 
birds. The groundsel bush, Baccharis halimifolia, a native of the 
North American sea coast from Massachusetts southward to 
Florida and Texas, is a shrub of the same family attaining 6 ft. 
to 1 2  ft. in height, and having angular branches, obovate, some- 
what scurfy leaves, and flowers larger than but similar to those 
of common groundsel. The long white pappus of the female plant 
makes it a conspicuous object in autumn. The groundsel bush 
is sparingly cultivated for-ornament. See RAGU'ORT; SENECIO. 

GROUND SQUIRREL. any burrowing member of the squir- 
rel family (~c iur idae) ,  but more commonly applied to the Ger- 
mophiles. genus Citellus, rodents characterized by having cheek 
pouches, short ears, long front claws and generally a short tail. 
They are omnivorous, feeding upon vegetation, seeds, insects, etc. 
Although chiefly North American, one, known as the suslik ( q . ~ . ) ,  
reaches eastern Europe and others occur in Asia. The arctic spe- 
cies (C. parryij is about 1 2  in. long, the tail j in.; it is yellowish 
brown, speckled with gray. Rock squirrels (C. variegatzds and 
allies) are about the same size, with a longer tail and larger ears. 
The mantled ground squirrel (C. lateralis) is often confused with 
chipmunks, having black and white lateral stripes. The 13-lined 
ground squirrel (C. tridece~zli~zeatz~s j , often called gopher (the 
true gopher, however: is of a different family), is pale buff, marked 
with brownish lines and whitish spots. 

Among the other ground-dwelling sciurids are the marmots (in- 
cluding the American woodchuck), chipmunks, prairie dogs and 
the spiny squirrels ( q q . ~ . ) .  See also RODENT; GOPHER. - -  - . . 

(J. E.  HL. ;  X.) 
GROUND WATER. Water beneath the land surface that 

feeds wells and springs is called ground water. I t  maintains the 
dry-weather flow of streams. and helps maintain the levels of lakes 
and ponds after overland runoff from rain and melting snow has 
ceased. In western Europe and in North America, the near east, 
the Mediterranean basin, and Asia, water from wells or springs 
furnishes a substantial part of the supply for domestic, livestock, 
industrial, and irrigation uses. Many large cities draw their water 
from wells or infiltration galleries tapping vast reservoirs of 
ground water. Refrigeration is used for many industrial processes 
as well as for personal convenience, and ground water is especially 
valued for its uniform temperature. 

History.-The initial use of ground water is lost in antiquity. 
In  the arid and semiarid lands of the east, the near east, and 
the Mediterranean basin, men learned to tap vast reservoirs of 
ground water by digging wells. commonly several feet in diameter, 
and by driving tunnels called kanats into the alluvial ians festoon- 
ing mountain chains such as the Atlas and the Himalayas. Ranats 
a t  Andamish; Persia (modern Dizful. I ran) ,  yielded as much as 
3.100 U.S. gallons per minute (gpm) each. Nineveh was supplied 
by kanats, and in 626 B.C.  the city of Hamadan fell when the Ibledes 
destroyed the kanats that supplied its water. Tehran and Afar- 
rakech are among the many modern cities supplied by kanats. 

Water was drawn from ancient dug wells by hand. rope and 
bucket or various ingenious devices. In a large well a t  Orvieto, 
Italy, spiral ramps cut into the rock walls enabled donkeys to 
bring up water. The amount of water that could be obtained by 
such methods. even where the water was near the surface, was small 
by modern standards. 

The Chinese ni th  primitive methods invented the art of drilling 
wells to tap artesian water that would flow at the land surface. 
Some of these are reported to have been j.ooo feet deep and to 
have taken many years to drill. Apparently the first drilled nells 
in Europe were sunk in the province of Artois. France (from 

ROUND WATER 
which the term "artesian" is derived), and in Modena, in northern 
Italy. early in the 12th century. They aroused both popular and 
scientific interest in flowing wells, and they supplied copious 
quantities of nater for various uses. 

Since these early days the use of ground water has increased 
steadily. but expansion was most rapid after 1900 as a result of: 
( I )  increasing demands resulting from expansion of irrigation 
(9.v.) and industry, and rising standards of living; (2) improve- 
ments in construction and finishing of mells; (3) improvement of 
pumps; and (4) reduction in cost of power from electricity, gas 
and oil. 

Use of G r o u n d  Water.-Most farms, villages and small cities 
draw their water from wells or springs. Many large cities, such 
as Berlin, Houston and San Antonio, Tex.. and Memphis, Tenn., are 
supplied almost entirely from wells. Others, such as New York, 
London, and Chicago, draw a part of their water from wells. About 
a fifth of all the water used in the United States in 1 9 j j  or 
4j,ooo.ooo.ooo gallons a day, was ground ~vater. In  Germany 
before World War 11: according to Carl Kiihne, more than 7570 
of the water supply was from ground-water sources, not even 
including springs which also are ground water. In India millions of 
acres are irrigated with ground water. In  Holland nearly all the 
domestic water supply is from wells. 

In some areas, such as certain parts of Texas, Arizona, and 
California, and in many cities, such as London, the ground water is 
being withdrawn more rapidly than it is :replenished. In  others, 
too many wells have been sunk locally, though other localities 
have large untapped ground-water supplies. On the whole, how- 
ever, large additional supplies can be developed by distributing 
wells more widely and locating them where they will induce re- 
charge to the ground-water reservoir from precipitation or from 
streams. or will recover water otherwise lost from the reservoir. 
Artificial recharge by spreading surface water on permeable ground 
or injecting clear water into wells will permit increased pumping in 
many places. To be practical all such improvements must be 
based on scientifically acquired information on the water resources 
of each area. 

Better legal control is needed in nearly all countries to assure 
proper well construction. prevent waste of water, provide equitable 
distribution of available supplies and prevent overdevelopment. 
In Sew Mexico and several other western states of the U.S. the 
ground water, like surface water, is considered public property 
and may be appropriated for beneficial use, subject to prior rights. 
Thus with adequate quantitative information as to recharge and 
storage and proper legal control, ground-water supplies can be 
made perennially secure. 

Ground-Water  Reservoirs.-The upper crust of the earth is 
composed of a wide variety of rocks which in most places are 
covered by a mantle of soil. Soil is porous, and most rocks also 
contain open spaces which range in size from minute pores to 
huge caverns. Most of these openings are small, but collectively 
they may form an appreciable proportion of the total volume of 
rock material. The porosity, or percentage of open space, ranges 
from a fraction of 1 %  in very dense rocks to more than 80% in 
some water-laid deposits. 4 porosity of less than j% may be 
regarded as small, between 5 %  and 20% as medium, and more than 
2 0 %  as large. The porosity, however, shou~s only how much water 
the rock will hold, not how much it will yield. Of greater im- 
portance to m t e r  yield are the size, shape, and interconnection of 
the openings, ior they determine the permeability of the rock, 
therefore the rate at  which water can move through it. Rock 
materials that have large or moderately large, interconnected open- 
ings, such as well-sorted sand and gravel, many limestones and 
fractured 1ax.a rock have high permeability and transmit water 
freely. Fine silt and clay have high porosity but small openings 
and low permeability and water moves, through them slowly or 
not at all. Mixtures of coarse and fine materials, such as glacial 
boulder clay and unsorted alluvial deposits. have relatively low 
permeability as do most igneous and metamorphic rocks, indurated 
sandstone. limestone, and shale, except where they are fractured. 

X permeable stratum that lies below the water table will yield 
water to wells and springs and is called a ground-water reservoir, 
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or aquifer. Some unstratiiied rocks also are aquifers-for ex- 
ample, the neathered zones at the top of many metamorphic and 
granltic rocks. Strata that are relatively impermeable allow 
little mater to pass and are called aquicludes 

Aquifers are of many different shapes and sizes. Among the 
most productive are the great deposits of sand and gravel laid donn 
by streams floning from high mountain ranges, especially the 
Himalayas, Alps. Atlas. Rockies, and Sierra Nevada, and from 
the continental ice sheets of the glacial or Pleistocene epoch, 
especially in northern Xorth America and Europe. These ma- 
terials may yield several million gallons a day to a single well. 
Fine sands generally yield only small supplies. There are many 
productive sands of various geologic ages, but also many that have 
lost their permeability by deposition of cementing mineral matter 
bebeen  their grains; these latter yield only small amounts of 
water from joints or solution openings. Soft shales are generally 
unproductive. but harder shales may yield small supplies from 
jolnt cracks-often less than a gallon a minute. 

Limestones range to both extremes Lncompacted young lime- 
stones and compacted limestones that have become cavernous 
through solution by percolating water may yield large supplies to 
\?ells and sprlngs For example, the Fontaine de Vaucluse in 
France and Sllver springs of Florida each has an average discharge 
of about joo.ooo.ooo gallons a day, and a flowing aell at San 
Antonio. Tex., when completed had an artesian flow of 24,000.000 
gallons a day On the other hand wells in limestone that do not 
encounter large openings may yield little water-for example, some 
nells only a few hundred feet from the productive well at San 
Antonio. 

&lost igneous and metamorphic rocks are of low permeability. 
IVells sunk in them may be unproductive, but most yield I to 10 

gpm. The nater comes from cracks and from porous weathered 
rock near the surface. Basaltic lava rock may be broken and 
cavernous. and very permeable. Such rocks in Idaho. California 
and Oregon glve rise to springs comparable to those in limestone. 
They also yield large supplies to mells notably in the Haaaiian 
Islands 

Movement  of Subsurface Water.-The tno principal forces 
that control movement of water in rocks are gravity and molecular 
attraction. Gravity causes the water to percolate vertically from 
the suriace into the zone of saturation and thence laterally to 
springs. wells. and streams at  lower elevations. 

Molecular attraction is a force that acts between neighbouring 
molecules, but only through very short distances. I t  is manifested 
in adhesion of films of water to rock surfaces and in the cohesion 
that holds water together. In very fine grained materials the 
openings between particles may be so small that the force of 
molecular attraction is exerted across the entire space; as this 
forct is greater than that of gravity, water is held tightly in 
the pore spaces. In coarser grained materials the openings are 
wider than the film of water held by molecular attraction, and 
though a film of water clings to the m-alls of the pores, the re- 
mainder moves downward by gravity until it reaches the zone of 
saturation where all openings are filled with water under hydro- 
static pressure. The capacity of a permeable material to retain 
water against the pull of gravity is called its specific retention and 
is the ratio of the volume of water held in the material to the total 
volume of the material. The amount of water that will drain from 
the material, expressed as a ratio, is the specific yield. This is an 
important concept because when the water level is lowered in an 
aquifer the specific yield determines the water-yielding capacity 
of the aquifer per unit area. 

G r o u n d  Water  a n d  t h e  Hydrologic Cycle.-The movement 
of water, beginning with evaporation from ocean surfaces: bodies 
of fresh water and vegetation, progressing to the atmosphere, to 
precipitation and to surface- and ground-water runoff back to 
the sea, is known as the hydrologic cycle. Though described here 
in simple terms, the cycle is extremely complex in detail. (See 
HYDROLOGY.) We are concerned here only with that part of the 
water which passes beneath the land surface. When precipitation 
falls on the dry earth it is absorbed immediately. However, if 
rain continues long enough, the soil will become filled with water 

, to  the field capacity and can hold no more. Only when the soil 
has reached field capacity, a t  least in its uppermost layer, does 
overland runoff begin; and only when it has reached field capacity 
throughout do.es substantial ground-water recharge begin. The 
critical point a t  which runoff begins depends on the geology and 
the nature of the soil. In sandy areas considerably more rainfall 
is absorbed than in silty or clayey areas. For example, on Long 
Island, N.Y.. the soils are predominantly sand and they u-ill absorb 
enormous quantities of precipitation. In fact. the heaviest rain- 
falls on record have been absorbed with no overland runoff what- 
ever. The sand hills area of Nebraska likewise has no surface 
drainage because the soil absorbs all rainfall. On the other hand. 
the Badlands of South Dakota, adjacent to the sand hills, have 
tight. fine-grained soils which absorb relatively little water. Even 
moderate rains are sufficient to overtax their capacity to absorb 
water. causing overland runoff which erodes deep gullies and 
carries off huge quantities of sediment. 

LVater that enters the soil may penetrate only a few feet below 
the surface and thus may remain available to the roots of plants, 
which draw it up through their vascular systems and transpire it 
back to the atmosphere. This is known as soil water and is not 
available for use as water supplies. The zone in which it occurs 
is the upper part of the zone of aeration. in which at  least the 
larger pores contain air, and in which the water is held by molecular 
attraction against the force of gravity except during occasional 
periods of abundant precipitation. At such times, if water enters 
the soil in excess of field capacity and if the earth materials are 
sufficiently permeab!e, the excess moves downxard through an 
intermediate belt. where it is below the reach of roots of plants. 
and thence into the capillary fringe. The fringe, immediately 
above and connected to the zone of saturation. consists of water 
held up by capillary force. The thickness of the fringe depends 
upon the size of the pores and generally is inversely proportional to 
the permeability of the rock materials. Passing through the capil- 
lary fringe. the water enters the zone of saturation. The top of 
that zone is the water table-the level at which the water is a t  
atmospheric pressure. Ground water lies below this table; the 
material for a short distance above may be saturated but the water 
is under less than atmospheric pressure and will not flow into a well. 
The water table is absent in many places because impermeable 
rock occurs at  the junction between the zone of aeration and the 
zone of saturation. In such places the water in the aquifer beneath 
the impermeable zone is under artesian pressure and mill rise above 
the aquifer. There are infinite variations of the simple conditions 
described above. 

Chemica l  Q u a l i t y  of G r o u n d  Water.-Ground water con- 
tains dissolved mineral matter, which when present in excessive 
amounts profoundly affects its usefulness. The commonest con- 
stituents are chloride, sulfate, bicarbonate, sodium, calcium, mag- 
nesium and potassium. Manganese. iron, silicon, boron and many 
other elements are present in small but sometimes significant 
amounts. All these materials are dissolved from the soil and 
underlying rocks as the water moves through them. Many mineral 
deposits were derived from waters issuing from hot magmas deep 
in the earth. Others may have been formed originally in this way 
but were greatly enriched by solution and redeposltion after erosion 
thinned or removed the overlying rock and exposed the deposits 
to  the action of atmospheric water (see also GEOCHEMISTRY: 
Geochemi~ t ry  of the Hydrosphere). 

Ground water that is highly mineralized is unfit for drinking 
by  man or beast, for irrigation, and for most industrial uses. Water 
containing excessive amounts of calcium and magnesium is hard 
and not suitable for laundry or boiler use. In  some aquifers these 
elements are exchanged for sodium and potassium and the water 
becomes soft as it moves through the rock. Iron and manganese 
cause stains on clothing and fixtures. Too much boron or too high 
a proportion of sodium is undesirable for irrigation. Iodine in 
small amounts tends to prevent goiter. Fluorine inhibits tooth 
decay in children if present in concentrations not exceeding one 
part per million, but causes mottling of their tooth enamel if 
present in larger amounts. Many industrial processes have exact- 
ing requirements as to mineral quality which cannot be met by 
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some ground waters without expensive treatment. On the other 
hand, ground water is highly desirable in many processes because 
of its nearly uniform temperature and chemical quality. Bacterial 
pollution of ground water is of surface origin and can be largely 
prevented by proper construction and location of wells, but highly 
cavernous aquifers may be unsafe. 

H e a d  and Movement  of G r o u n d  Water.-The water from 
rain or snow that percolates downward to the zone of saturation 
causes the water table to rise, as is shown by rising water levels in 
wells and increased discharge of springs during wet weather. Once 
in the zone of saturation, the water moves toward some area where 
ground water is being discharged through wells or springs, by 
evaporation and transpiration, or through subaqueous outlets. I t s  
course may be short or as much as several hundred miles long, and 
the time may be brief or many centuries. The rate of flow, except 
in cavernous formations, is almost invariably slow, commonly 
ranging from a few feet per day to a few feet per year. The flow 
is caused by differences in head between the areas of intake and the 
areas of discharge. The flow is laminar, or viscous, that is, without 
the turbulence that characterizes surface streams. Hence, the rate 
of flow varies directly with the hydraulic gradient. See PERMEA- 
BILITY (FLGID) . 

I n  stratified rocks, the ground water moves chiefly through the 
more permeable strata, following their dips and folds. The flow 
is likely to be complicated by various structural features such 
as unconformities, faults, and dikes. If water-bearing strata are 
overlain by strata having low permeability, artesian conditions may 
result. 

When a well is pumped, the head in its vicinity is lowered and 
a hydraulic gradient toward the well from all directions is created. 
The cone of depression thus formed increases in size and depth as 
pumping continues. The lowering of the water level in the well 
(drandown) is greater ni th  increased rate of pumping and also 
greater with low than with high permeability, because in both cases 
steeper hydraulic gradients are required. The cone of depression 
expands slowly under nater-table conditions because the ground 
water must be drained out of the rock in which the cone is created. 
Drawdown progresses more rapidly under artesian conditions be- 
cause the rock 1s not drained, and the water must be derived from 
compression of the strata and slight expansion of the water itself 
as the head is reduced. 

Methods have been developed for computing from pumping tests 
the theoretical drawdonn caused by pumping at  any point at any 
time in the future. These methods have great practical value in 
appraising the quantity of water that may be drawn from the 
aquifer, in determining the optimum spacing of wells, and in 
forecasting their future interference with other wells. 

Along seacoasts, fresh ground water under either artesian or 
water-table conditions may be balanced against sea water which 
has an average specific gravity of 1.025. If the water level in 
an aquifer is one foot above sea level, the interface between the 
salt and fresh water will be approximately 40 ft. below sea level. 
If the head of the fresh water is raised by recharge, the interface 
nil1 be correspondingly depressed. If the fresh-water head is 
lowered by pumping or drought, the interface will rise and sea 
water will move toward the wells. This is called the Ghyben- 
Herzberg principle, after its discoverers. 

See also WELL; SPRINGS; WATER SUPPLY. 
BIBLIOGRAPHY.-0. E. Meinzer (ed.), Hydrology, vol. ix, Physics o f  

tlze Earth,  Piational Research Council, Committee on Physics of the 
Earth (1939-1942) ; H. E. Thomas, Conservation o f  Ground Water 
(1951) ; C .  F. Tolman, Ground Water  (1938) ; see also Water-Supply 
Papers of the US. Geological Survey, especially No. 489 .(1gz3), 494 
(1923)~ 88; (1942) and 992 (1947)~ an annotated bibhography of 
ground-water publications. (A. N. S.) 

GROUPER, various medium-sized to gigantic sea basses 
(Serranidae) of v a r m  shore waters. Some attain a weight of sev- 
eral hundred pounds and are the prized quarry of adventurous 
skin divers. The groupers are particularly numerous both in 
species and individuals in the West Indian fauna, and several 
are common in the southern United States. Most of the species 
are classified in the genera Epi~zephelus and Mycteroperca. Ex- 
amples are the red grouper (Epinephelus morio) ,  the Nassau 

grouper (E. striotus) and the 

(;4: rock hind ( E .  adsccl~sioilis) in 
- ,  the Xtlsntic, and the broom- 

. tailed grouper (Jlycteropcrcu 
renarcl~a . in the Psci~ic. The 

BY C O U R T E S Y  O F  C A R L  L H U B B S  jewfish ( q . ~ . ) ,  one of the largest 
S P E C  I M E N  o F B R O O  M - T A  I L E D  groupers, inhabits Caribbean 
G R O U P E R  ( M Y C T E R O P E R C A  X E -  waters. 
N A R C H A )  

(C. L. Hs.) 
GROUP INSURANCE, a 

20th-century development of the insurance business, represents a 
substantial portion of all private life and health insurance in the 
United States and other countries. The group technique was first 
applied to life insurance, but subsequently was adopted in the 
annuity field and among most forms of health insurance. 

Group insurance is characterized by one master contract, issued 
by an insurance company, the insurer, to a policyholder, usually 
an employer, providing insurance for insureds, usually employees, 
and often for the benefit of fourth parties, the beneficiaries named 
by the insured employees. The employer normally receives a 
master policy from the insurance company, and each employee 
receives a certificate of insurance outlining the benefits of the 
plan. Depending on state regulatory rules, group insurance may 
be available to employee groups as small as ten. Even smaller 
groups are sometimes underwritten. 

Another basic characteristic of group insurance is that, with 
few exceptions, it  is issued without medical examination or other 
evidence of individual insurability, thus permitting all active 
employees to receive coverage under the group policy regardless 
of the state of their health. 

Group insurance is essentially low-cost, wholesale protection. 
Mass distribution and mass administrative methods afford econo- 
mies of operation not available in individual insurance. Further, 
most group life and health insurance is temporary or current-cost 
insurance, with the consequent elimination of the necessary re- 
serve element found in level premium insurance. Since active em- 
ployees typically make up the group, there is a constant flow into 
the group of younger persons and a flow out of the group of the 
older and infirm persons. A trend in the second half of the 20th 
century is to retain retired employees under the plan, thus neces- 
sitating the building of some reserve element. 

Although the majority of all group insurance is provided through 
contracts issued to individual employer groups, it may also be is- 
sued to multiple employer groups, labour union groups, creditor- 
debtor groups and such miscellaneous groups as associations of 
public employees, fraternal society members, state police, sav- 
ings account plan depositors, professional associations and the 
like. 

Group life insurance is the most popular form of group insur- 
ance, representing one-third of all life insurance. A benefit sched- 
ule, normally related to earnings, determines the amount of death 
benefit for each employee. The employee may or may not con- 
tribute to the cost of the coverage. Often a disability provision 
provides for continuance of coverage in the event of total dis- 
ability. Group permanent or group paid-up life insurance has a 
reserve element accumulated during the life of the contract. 

Group annuities typically are issued to employers for the pur- 
pose of financing retirement benefits of employees. Group methods 
of marketing and administration afford cost advantages over the 
individual annuity plan. 

Group health insurance represents the application of group prin- 
ciples and practices to a variety of health insurance coverages. 
Group disability income insurance provides cash benefits to re- 
place lost earnings in the event of disability. Benefits may be 
paid for total or partial disability, and for temporary or permah 
nent disability. Benefits may be provided for a stated number of 
weeks, until a certain age or for life. Coverage may be limited 
to disability from accident only, or from accident and sickness. 
Group medical expense insurance provides cash benefits or service 
benefits to meet hospital charges, surgical bills, doctor's bills, drug 
and X-ray charges and similar costs. A great variety of cover- 
ages are available from insurance companies and the Blue Cross 
and Blue Shield organizations. Broad blanket coverage of medi- 
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cal expenses is provided under "comprehensive medical expense" A group G is called an abelian or a commutative group if a X b 
and "major medical" policies. Group travel accident contracts = b X a for every a and b of G. The simplest abelian group is 
typically provide death, dismemberment and disability income the cyclic group consisting of the powers ak of a single element, 
benefits for accidents experienced while traveling. Group acci- powers being defined by an = e, a-" ( U - I ) ~ ,  a" aa"-l X a for 
dental death and dismemberment insurance providing additional every positive integer k.  
benefits for accidental death and dismemberment normally is used If a subset H of a group G forms a group with respect to the 
as a supplemental coverage to group life insurance. same operation as that used in defining G then H is called a sub- 

B ~ s ~ ~ o c ~ ~ ~ r r u . - ~ a v i s  W. Gregg, Group Life Insurance, 2nd ed. group of G. Every element of a group generates a cyclic subgroup. 
(1957) ; Kenneth Black, Jr., Group Annuities (1935) ; Jesse F. Pickrell, A group consisting of a finite number n of elements is called 
Group Disability Insurance (19 j 8 ) .  (D. W. G. )  a finite group and the positive integer n is called its order. I t  can 

GROUP MARRIAGE, the marriage of several men with be shown that a subset H  of a finite group G is a subgroup of G 
several women. I t  has been found among various peoples who if and only if h X k is in H for every h and k of H. Lloreover the 
practise polyandry (q.v.)-in Tibet. India and Ceylon. In many order of a subgroup of a finite group C divides the order of G. 
of these cases it is said that if one of the brothers who have a Examples  of Groups.-The set of all ordinary integers forms 
wife in common brings a new wife. he shares, or has to share. an additive group; that is, a group under the operation of addition. 
her with his brothers. And that in the other cases, also. the group This group is a subgroup of the additive group of all rational 
marriage has arisen as a combination of polygyny with polyandry numbers, as well as of the additive group of all real numbers and 
may be inferred from the facts that both in Tibet and India the additive group of all complex numbers. The identity element 
~o lyandry  is much more prevalent than group marriage; that of all these additive abelian groups is the number zero, and the 
the latter occurs there nowhere except side by side with ~ 0 1 ~ -  additive inverse of any number a is -a. The additive nth poTver 
andry; and that the occasional combination of polygyny with of any number a is na. This is the sum a + a + . . . + a with n 
~olyandry ,  when the circumstances permit it; is easy to explain. terms if n is positive, and if -n = m>O then n a  is the sum 
whereas no satisfactory reason has been given for the opinion m ( - a ) .  
held by some sociologists that polyandry has developed out an The set of all nonzero complex numbers forms a multiplicative 
earlier stage of group marriage. group; that is, a group with respect to the operation of multiply- 

while genuine group marriage has been found only side by side ing complex numbers. It. is customary to use the product notation 
with polyandry. there are peoples-such as the Chukchee. the ab instead of the more general notation a X b even in discussing 
Herero in South-LVest Africa. the Nasai and Xkamba in East abstract groups and the notation ab hvill be used in the 
Africa, certain communities in Xew Guinea, and some Australian this article. 
tribes-who have a kind of sex communism. in which several men ~ h ,  set of all rotations of axes in a plane forms an abelian group. 
have the right of access to several women. although none of the 

Every rotation r ( A )  depends upon an angle of rotation d and the 
women is properly married to more than One the men. Thus 

product of t\vo rotations is the result of applying them succes- the pirrauru relation among the Central Australian Dieri and the 
sively. ~h~~ r ( ~ ) r ( B )  = r ( ~  + B ) ,    hi^ group has the finite 

piraungarzl relation among their neighbours, the Urabunna. almost cyclic subgroups of rotations through multiples of 3000 ,  exclusively imply sexual licence. Yet these relations have been is a fixed positive integer. 
considered to give support to the mcient group The set of all rotations of axes in three-dimensional Euclidean 
marriage in Australia. according to which the men of one divi- space forms a noncommutat~ve group, That this is not 
sion or class had as wives the women of another division or class. may be verified by taking a point on a co-ordinate 
Marriages of this sort no longer exist anywhere in Australia. K O  axis and operating on it! in the tbTo difierent possible orders, by a 
person becomes a pirrauru or piraungarz~ as a matter of course be- pair of rotations thr3uth goo about tl,.o dieerent co-ordinate 
cause of his or her status. .An agreement must be made with the ---- 
husband, the pirrauru may have to pay for it. and the relation may 
even be of short duration (in the case of a visitor); ~ h i l e  the 
piraz~ngaru requires the consent of the woman's elder brothers. 

The existence of an early state of group marriage has been 
assumed from a variety of other customs. such as the lending or 
exchange of wives. the sexual intercourse to which a girl is sub- 
ject before her marriage, the licence allowed at the performance 
of certain ceremonies when the ordinary rules of morality are 
more or less suspended, the levirate and the use of classificatory 
terms of relationship nhich group together under single designa- 
tions rilany distinct degrees and kinds of relationship. 

See also MARRIAGE. 

BIBLIOGRAPHY.-Sir James Frazer, Folk-Lore in the Old Testament, 
vol. ii (1919) ; E Westermarck, The History o f  Human Atfarrzage, vol. 
ii (1921) ; R. Briffault, The Mothers, vol. ii ( 1 9 2 7 ) .  (E W. ;  ?i) 

GROUPS. In the study of sets of mathematical objects such 
as numbers or transformations there are many cases of sets hav- 
ing the closure property that every pair of elements a and b of a 
set G may be combined to yield a unique result a X b in G. For 
sets of numbers the operation a X b may be either the sum a + b 
or the product ab. For sets of transformations on the points of 
a geometric space a x b is usually the transformation obtained by 
applying the transformation b to the points which are the results 
of first applying the transformation a. 

A set G having the closure property is said to form a group 
with respect to the operation a X b if every a X ( b  X c )  = 

( a  X b )  X c and if there exist solutions x and y in G of the 
equations a X x = b,  y x a = b for every a and b of G. Every 
group G has a unique identity element e such that e x a = o X e 
= a for every a of G ,  and every element a of G has a unique in- 
verse a-' in G such that a x a- ' = a-' X a = e. 

anca. 

The set of all n-rowed square matrices of nonzero determinant 
forms a noncommutative group with respect to matrix multiplica- 
tion. (See MATRIX.) 

N o r m a l  Divisors a n d  Q u o t i e n t  Groups.-If H is a subgroup 
of a group G, and g  is in G ,  the set H g ,  consisting of all product; Jzg 
for h in H ,  is called the left coset of H and the set qH of all prod- 
ucts gh the right coset of H defined by g. If the t q o  sets gH and 
Hg are the same for every g of G then H is called a normal di\isor 
of C. All subgroups of an abel~an group are normal divisors. 
The product Hgi X Hg? of t n o  cosets is then dehned to be H ( g l g 2 )  
and it is a simple matter to shon that the set G o  conalsting of all 
cosets, forms a group. This group is called the quotient group of 
G relative to H a n d  is usually designated by G/H.  

The identity group I, consisting of the identity element of G 
alone. is a normal divisor of G. Also G is a normal divisor of 
G. When tlese trivial normal divisors are the only normal divisors 
of a group, the group is called a simple group. 

A normal divisor H of G is called a maximal normal divisor of 
G if G / H  is a simple group. A sequence of subgroups G = Go, 
GI, . . . , G, = I ,  in which each G, is a maximal normal divisor of 
its predccessor Gi-l, is called a composition series of G. Each 
composition series determines r simple quotient groups Go/G1, 
G1/G2, . . . , G, I/G,. One of the most important theorems of 
group theory is that  which states tha t  if a group G also has a 
second composition series Ho = G, H I ,  . . . , H ,  = I then s = Y 
and the quotient groups Ho/H1, Hl/Hz,  . . . , H,-,/H, are, 
when properly rearranged if necessary, mathematical equiva- 
lents of the quotient groups Gi-l/G,. The result has  immediate 
applications in the theory of the Galois group of a n  equation. 

P e r m u t a t i o n  Groups.--Any rearrangement of the n integers 
I ,  2, . . . , n is called a permutation of these integers. The n 
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integers may be taken to represent any n ordered objects and the 
permutation is then a reordering of these objects. The two-rowed 
representation of a permutation P is 

where the second row is a rearrangement of the first row. For 
example, in case n = 4 the permutation 

(: : : :) 
states that I and 2 are to be interchanged, 3 and 4 are to  be inter- 
changed. 

The result of applying two permutations successively is another 
permutation. The procedure of computing such products is il- 
lustrated in the example 

The columns of Q are first permuted so that the top row of Q 
becomes the second row of P ,  and P and Q are combined to form 

Then the result of applying P and then Q is their product, 

T h e  set of all permutations on n letters is a group called the 
symmetric group on n letters. I t  is a finite group and n factorial 
is its order. I t s  subgroups are called permutation groups. All 
finite groups are mathematically equivalent to permutation groups 
and there is an immense literature on permutation groups. 

Other Topics.-Since most number systems are additive 
abelian groups, the theory of groups has applications in all parts 
of higher algebra. I t  forms a most important part of topology and 
analysis, and geometry has actually been defined by the great 
mathematician Felix Klein as the study of the invariants of geo- 
metric configurations under groups of transformations. The no- 
tion of a group is one of the basic concepts in all mathematics. 

Particular attention should be called to the theory of continuous 
groups and the theory of groups of linear transformations. The 
first of these topics was investigated extensively by Marius Sophus 
Lie and forms a fundamental part of the theory of continuous 
functions. I t  has applications in quantum mechanics. The 
second topic is connected with the problem of representing any 
finite group by a multiplicative group of linear transformations 
or their equivalent, a group of matrices. This topic is connected 
with the theory of representations, linear algebras by matrices. 
The  study of the projective group of linear transformations is 
the basis of projective geometry. The unitary and complex groups 
of linear transformations are continuous groups and are, in gen- 
eral, simple groups. There are many groups which arise in prob- 
lems of analysis, geometry and topology and many fruitful results 
are obtained by investigating the normal divisors of these groups. 
Thus. the notions of abstract group theory provide a n  important 
tool for the study of many topics of mathematics. 

BIBLIOGRAPHY.-A. A. Albert, Modern Higher Algebra (1937);  G. 
Birkhoff and S. MacLane, A Survey o f  Modern Algebra ( 1 9 4 1 ) ;  W .  
Burnside, Theory of  Groups of  Finite Order, 2nd ed. ( 1 9 1 1 )  ; R. D. 
Carmichael, Introduction t o  the Theory o f  Groups o f  Finite Order 
( 1 9 3 7 ) ;  L. E .  Dickson, Linear Groups (Leipzig, 1 9 0 1 ) ;  C .  C. Mac- 
Duffee, Introduction to Abstract Algebra (1940) ; G. A. Miller, H. F. 
Blichfeldt and L. E. Dickson, Theory and Applications o f  Finite 
Groups (1916) ; E. Netto, The  Theory o f  Substitutions and Its Ap- 
plication t o  Algebra, trans. by F. N. Cole ( 1 8 9 2 ) ;  B. L. Waarden, 
Gruppen von  linear Transformationen (Berlin, 1935),  and Moderne 
Algebra (Berlin, 1937) ; H. Weyl, Gruppentheorie und quanten- 
mechanik (Leipzig, 1928) ; H. Zassenhaus, Lehrbuch der Gruppen- 
theorie (Leipzig, 193 7 ) .  (A. A. AT.) 
GROUPS, CONTINUOUS. This subject comprises a fun- 

damental branch of modern mathematics with applications to 

theoretical physics. The expression "continuous groups" has been 
employed since the 19th century for a variety of mathematical 
structures, some of which are not even groups (9.v.). Roughly 
speaking, the study arose from situations in which there is an 
infinite number of symmetries present. The set of symmetries is 
called "the group of transformations admitted by" the situation. 
In  the early days of the theory, which was fathered largely by 
M. Sophus Lie, much of the research was devoted to applications 
to the theory of differential equations. As one might expect, the 
presence of symmetries serves to reduce many difficulties by dras- 
tically limiting possibilities. Toward the end of the 19th century, 
the work of E.  Cartan shifted the course of investigation toward a 
deeper analysis, both algebraic and topological, of the continuous 
group itself. So fruitful were some of Cartan's ideas that they 
molded some of the basic notions of algebra and topology. The 
threefold structure of continuous groups-algebraic, topologi- 
cal and analytic-has attracted a variety of methods of attack, 
some of them marked by brilliant developments. The work of Lie 
and of Cartan had revealed many of the fundamental properties of 
continuous groups before the end of the 19th century. Rather than 
retrace their steps, this article will begin by introducing some zoth- 
century terms necessary for an adequate description of the basic 
ideas. The early developments in the relations between groups 
and differential equations will be presented later in the article. 

Topological Groups.-A topological group G is a group G 
whose elements are the points of a topological space (see TOPOL- 
OGY, GEXERAL) for which the group operations are continuous. I n  
greater detail, the elements of G satisfy the postulates for a group: 

( G I )  There is a binary operation assigning to any two elements x 
and y in G an element in G denoted by xy  and called the "group product" 
o i  x and y. 

(GZ)  There is an element e in G such that ex = xe = x for all x in 
G; e is called the identity. 

( G 3 )  For each element x in G ,  there is an element denoted by x-I such 
that x-'x = e; the element x-I is called the inverse of x. 

The condition that G is a topological space for which the group 
operations are continuous means that there is a notion of "near- 
ness" among the various elements of G so that if x' is near x then 
x'-1 is near x-I and if y' is near y then x'y' is near xy. 

The following are familiar examples of topological groups: 
Example I .  C; is the set of all real numbers with addition as the 

group product. 
Example 2. G is the set of all complex numbers z with 121 = 1 

and with multiplication as the group product. 
Example 3. G is the set of all rigid motions in Euclidean space 

which keep some point 0 fixed. Here the group product is taken 
as composit ion of motions; that is, if TZ and T I  are in G ,  Tz.Tl 
is the motion which takes any point p into T,(T,(p)). 

Example 4. G is the group of all n . n matrices with complex co- 
efficients and nonzero determinant, the group product being the 
usual matrix multiplication. 

The groups in examples I and 2 above are abelian, that is xy = 
yx for any two elements x and y. The groups in examples 2 and 
3 above are compact, that is, any infinite sequence of elements 
x , ,  x 2 ,  . . . , x,, . . . contains a subsequence converging to an ele- 
ment of the group. The group in example 4 above is neither abelian 
nor compact, but it is locally compact ,  that is, each element has 
a compact neighbourhood. Each of the groups in the examples is 
locally Euclidean, that is, each point has a neighbourhood re- 
sembling topologically a solid ball in Euclidean space of dimensions 
1, 1, 3 and n2 respectively. 

The theory of topological groups has developed in three princi- 
pal directions: the theory of the algebraic structure, of the topo- 
logical structure and of representations by transformation groups. 

The algebraic structure of a topological group is especially ac- 
cessible to investigation in case the group operations are analytic. 
In greater detail, in a topological space, one can define a contin- 
uous function as any real-valued function f with the property that 
f (x ' )  is close to f(x) if x' is close to x. But one cannot speak 
of differentiable or analytic functions on a locally Euclidean topo- 
logical space in a self-consistent fashion unless one is given a rule 
by which to pick out from the totality of continuous functions 
the differentiable and analytic functions. A locally Euclidean 
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space with such a rule is called a differentiable or analytic mani- 
fold, as the case may be. For simplicity, this article deals \vith 
analytic manifolds. 

An analytic co-ordinate system around a point p in an analytic 
manifold is a set of functions (x,, . . . , xk) defined near fi with 
the property: a function f is analytic around p if and only if i t  
is expressible as a convergent power series in x,, . . . , x, in some 
neighbourhood of the point p. I n  an analytic manifold hf there 
is of course an analytic co-ordinate system around each point, but 
in general the co-ordinate system is not defined throughout the 
manifold. 

If (x,, . . . , x,) is an analytic co-ordinate system, the map@ : 
f i +  (x,(p), . . . , x,(p)) is a map of a neighbourhood of p onto 
a neighbourhood in Euclidean k-space E k  and the map @ is a topo- 
logical equivalence or homeomorphism of some neighbourhood of 
p onto a solid ball in EL. 

A map + (taking possibly many points into a single point) 
of a manifcld ,If into a manifold AT is called an analytic map 
if for any analytic function f defined in a region of .V, the composite 
function ,fa+ is analytic in M (recall ,fo+(nz) = f ( + ( m ) ) .  

A Lie group G is a topological group of a special kind: the 
underlying space is an analytic manifold for which the group opera- 
tions are analytic. That is, the map (x,y) -+xy of the analytic 
manifold of ordered pairs G . G into G is an analytic map, and 
the map x -+ x-1 of G into G also is analytic. 

In f in i tes imal  Transformations.-One of the basic notions in 
the theory of Lie groups is that of infinitesimal transformation. 
Let M be an analytic manifold and let nz be a point of 144. 'CVe 
wish first to speak of a tangent vector to M at  m. In  case M is 
a surface in Euclidean space, one regards, extrinsically, a tangent 
vector to a surface as a vector in the containing Euclidean 
space. 

However, it is possible to make a mathematically satisfactory 
intrinsic definition of a tangent vector to a manifold (i.e., without 
refercnce to a containing Euclidean space) by means of the fol- 
loning consideration: a tangent vector X is completely determined 
once one knons hom functions vary along it. that is, the directional 
derivative of functions along X. Hence for all purposes we can 
equate the notion of tangent vector X nith the operation of taking 
the directional derivative along X. I n  this pragmatic spirit one 
adopts the definition: a tangent vector X to a manifold JI at  a 
point 7% is an operator with assigns to each real-valued function f 
analytic around nz a real number X J ,  called the directional deiiva- 
tive of f along X, such that 

X( f+  g )  = Xf + Xg 
X(fg) = (Xf)g(m) + f(m)AY(g) 
X(af) = aXf 

where j a n d  g are analytic functions around 9, and a is a constant. 
I t  is easily proved that  th r  set of all tangent vectors a t  a point wz 
of a k-dimensional manifold constitutes a linear or vector space 
TT hose dimension is k (over the field of real numbers). This linear 
space is called the tangent space to 11f a t  1% and is denoted by  
M,,. A vector field on a manifold L$f.is a rule which assigns to 
each point of an element of $1,. To illustrate, let (xl, 
. . ., xk) be an analytic co-ordinate system on a neighbourhood 

6 
V of manifold M. We denote by-(vz) the operator which as- 

6z, 
signs to the analytic function J(z1, . . . , xk) the value of 

6 
- a t  the point nz. Then -(m) is a tangent vector to at 91, 
Sx, 6x, 

6 6 
and -(nz), . . . , -(m) form a base for the vector space iM,. 

6 . ~ ~  6% k 
6 6 

We denote by  - the vector field 4- (9) on the neighbour- 
Sx, 6z, 

hood V .  The most general vector field on V has the form 
6 

Z,,4,-, where A1, . . . , Ak are functions on V .  ,4n infinitesimal 
ax, 

X(p)f is analytic. An infinitesimal transformation on the 

6 neighbourhood V above is any  vector field X = ZAi- such tha t  
6xi 

the functions A1, . . . , Ah are analytic. If (yl, . . . , yk) is a sec- 

S j  6 j  6y 
ond co-ordinate system, then -- = Z, -2, so that  

6x, 6y1 6x, 

An infinitesimal transformation X can also be equated with the 
opera t ion j  -. X j  taking any  analytic function j into the analytic 
function Xj.  Indeed, any operation X assigning to any  analytic 
function f an analytic function X j  such tha t  

for  any  analytic functions ,f and g ,  a being a n y  constant, deter- 
mines a unique infinitesimal transformation. 

A map + of an analytic manifold M into an analytic manifold 
ly induces a map oi the tangent space Itl, into the tangent space 
N,(,)  called the differential of + a t  M and denoted by d+,, as 
follows: d+,(X)f = X( f+)  for any function j analytic in LW 
around the point wz. For example, if + is an analytic curve in iV, 
tha t  is a n  analytic map of the manifold of real numbers (1) into 

d 
N ,  then d ~ $ ~ ( ~ ~ )  is the tangent vector a t  the point +(t) which 

t 

d 
assigns to any  function f on 1T the value -j(+(t)). 

dt 

called the tangent to the curve + a t  the point +(t). I n  case + 
is a map of a n  analytic manifold into the real numbers; i.e., + i? a 
real-valued function on then for any tangent vector X in JI,, 

d+(X) is a numerical factor of the tangent vector (I - ; the 

numerical factor is also denoted by d+(X). B y  this convention, 
d+ becomes a real-valued function of tangent vectors in case is 
a n  analytic (or differentiable) real-valued function on 34; this 
d+ coincides with the classical definition of differential. 

Suppose now that  X is an infinitesimal transformation on an 
analytic manifold 11T. Then by the fundamental existence aild 
uniqueness theorem of ordinary differential equations, there 
passes through each point p of M a unique trajectory to  with 
initial point p ;  that  is an analytic curve +(p,t) in M y i t h  
+@,a) = p and the tangent to the curve a t  any  point q coil~ciding 

d 
with the tangent vector X ( q ) ;  more explicitly, -f(+(p,t)) = 

dt 

XJ(+(p,f)) for any t and for any function ,f analytic in LIT. (T.Ve 
denote by liexp tX" the map p -+ +(p,t); for a n y  point p ,  exp t X  
is defined for suitably small values of t (but not necessarily all). 
We can think thus of an infinitesimal transformation as  the 
velocity field of a steady flow on a manifold, and exp t X  is the 
displacement of points after t units of time. 

I n  the special case that  &I is the set of real numbers and X = 

6 d d  
- - dx 

- -- , -x(ex~ tX(p)) = - = 1 and exp tX(p) = p + t. If 
6% dx dt dz 

d d z  
X = z2-, then exp tX($) is the trajectory to  - = x2, and exp 

dx dt 

P 
tX($) = - which is not defined for t = I/$. The  term 

1 - pt' 

"infinitesimal transformation" olTes its origin to the fact tha t  for 
srnall values of the parameter t ,  the transforrnation exp t_Y con- 
sLts of the displacement 

6 transformation on an (analytic) manifold is a vector field X such up to infinitesimals of order t2 if X = =,A,--. If is an illfini- 
that  for any analytic function f on M ,  the function Xf : p -, Sx, 
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tesimal transformation on a manifold then f(exp t X ( p ) )  = of its elements with constant coefficients; and (2) J contains the 
- Poisson brackets of any of its elements. 
Z Lie's second fu~zda&ental theorent states that  a family of 

z(n!)-ltn~nf(p) whenever both sides are defined. This identity infinitesimal transformations 7 is the infinitesimal generator of 
can be stated in a more familiar form when we adopt the following a finite dimensional local ~ i e - ~ r o u ~  of transformarions if a r ~ d  
notational convention: if + is a of a space M into a space N, only if J is a finite dimensional (over the field of constants) Lie 
we denote by +(f) the composite function J.4 where f is a func- algebra of infinitesimal transformations. The corresponding 
tion on iv. ~h~~ by definition, f(+(m)) = ( + ( j ) ~ ( ~ ) .  B~ this local Lie group of transformations is the set of all transformations 

convention we regard + not only as a map of points of M into the 
points of N ,  but  also as  the equivalent indicated map of functions exp tlX1. exp t ~ X 2 .  . . .. exp t,X, ( 6 )  
on N into functions on M. Adhering to this convention, the. where XI,  . . . , X, is a base for J and t l ,  . . . , t ,  are any  set of 
identity above states real numbers which are  suitably small. The elements of the 

0) corresponding local group can also be described as  the set of all 
exp tX = Z(n!)-ltnXn (4) transformations 

0 exp X Xey (7) 
as operators on analytic functions on M ,  whenever both sides can I t  may happen that  the corresponding local group G is indeed a 
be applied. genuine group. I n  that  case neither the elements of the form (6) 

I t  is clear from i4) that  a point m is fixed under the transforma- nor (7) necessarily exhaust G; they merely cover a neighbour- 
tions exp t X  for all t if and on117 if the point nt is a zero of X;i.e., hood of the identity in G in general. 
X(m) = 0 or X'J(m) = 0 for any analytic function f. In  case the family J of Lie's second fundamental theorem is 

Loca l  (Pseudo-) Groups  of Transformations.- Let G be a infinite dimensional, there arises a so-called "infinite Lie pseudo- 
topological group and M a topological space. Let P ( ~ t f )  denote group." These pseudo-groups were studied extensively by  
the set of all permutations of M;i.e., all transformations of ,%f Cartan, but basic questions about the nature of such structures 
onto M which have inverses. An operation of G on M is a rule T were left unanswered. In  the ~ g j o s  several independent investi- 
which assigns to  each g in G an element T(g) in P ( M )  such that gations into some of these questions were initiated. I n  this arti- 

( T I )  T (g lg~ )  = T(gl)oT(gz). cle, however, the term Lie group is reserved for the finite di- 
(T2) The element T(g)(nz)  depends continuously on g and m. mensional case alone. 

If G is a Lie group and Af is an analytic manifold, a n  operation is With the help of his second fundamental theorem, Lie was able 
called analytic if the point T(g)(m) depends analytically on g and to determine all the local groups of transformations depending 
m. An important variation on this idea is that  of a local pseudo- on a finite number of parameters which operate on the line, plane 
group (sometimes called simply local group) operating on a mani- and, in certain cases, on higher dimensional spaces. For example, 
fold. Briefly, a local Lie group is a structure which resembles a it  is relati17elp easy to show that  the only finite dimensional Lie 
neighbourhood of the identity in a Lie group; products are not algebras of infinitesimal transformations on the line which have 
always defined but,  when they are, the group postulates are no common zeros have in suitable co-ordinates one of the follow- 
fulfilled. The celebrated first and second fundamental theorems d d d  d d d  
of Lie describe the relation between local Lie groups on a mani- ing three bases (a)-; (b)- x -; or (GI--, x-,. x2- 
fold and infinitesimal transformations. dx dx' dx dx dx dx' 

Let ,V and M be analytic manifolds and let T be a one-to-one These are the generators of the 
map of ;V into P ( M )  such that T ( x ) ( m )  depends analytically on (a) one-parameter translation group: x -+ x + t ;  
n and m, Assume that  for some no in S, T(n,) is the identity (b) two-parameter affine group: x -+ ax + b ;  
transformation of M .  One considers the map T, which assigns to ax + b 
each tangent vector XeLl", an infinitesimal transformation (c) three-parameter projective group: x -+ - 
T , ( X )  by the following rule: cx + d' 

la b '  
T , (X ) (m)  = d & ( X )  ( 5 )  detl c d I#0. 

where 4 : P (T(P) .T(n)-')(nz) maps into M and n into m. These three are thus up  to equivalence the only finite dimensional 
Roughly speaking, the infinitesimal transformation T,(X) de- local Lie groups operaling transitively on the line. 
scribes how U P )  differs from T(n) as the point P moves a:vay The last example shovvs clearly that  a local group of trans- 
from the point n along a path whose tallgent vector a t  ?$ is X. formations oi the line need not be a piece of a global group of 

Lie's first fi~ndamental theorem states that T,(N,) is inde- transformations of the line. However, i t  is true that  any local Lie 
pendent of the point FZ if and only if ,V is a local Lie group and group has a neighbourhood oi its identity which is i ~ t  abstracto 
T is an anal!-tic operation of N on M. If this is the case, the isomorphic to a neighbourhood of the identity in some genuine 
family of infinitesimal transformations T,(,?,,) is called the (global) Lie group. 
infinitesimal generator of the local Lie group of transformations The  Lie Algebra  of a Lie Group.-Consider now a Lie group 
T ( N )  . G. For each g in G, let T(g) denote the "left translation" map 

I t  is readily verified that  if X and Y are infinitesimal trans- x -+ gx of G onto G. Then T is an analytic operation of G on G. 
formations on M,  the operator XY - YX satisfies conditions ( I ) ,  By Lie's first fundamental theorem, the group T(G) has an 
( 2 )  and ( 3 ) ,  and is thus an infinitesimal transformation. infinitesimal generator, and by Lie's second fundamental theo- 
X Y  - Y X  is denoted by [AY,Y] and is called the Poisson bracket rem, the infinitesimal generator is a Lie algebra of infinitesimal 
of X and Y. If (x,, . . . , x k )  is an analytic co-ordinate system on transformations; this infinitesimal generator is denoted by G and 

6 6 is called the Lie algebra of G. I t  is readily proved that  G consists 
a neighbourhood V ,  then X = ZiAi-, Y = ZiBz- and [X,Y] = of precisely those infinitesimal transformations on G which are 6xi 6xi left unchanged by the right translations x --+ xg of G into G. 

6 B .  6 . 4 i 6  
2 i j ( a 4 i 2  - B,-)-. I t  follo\vs a t  once that  each infinitesimal translation in G is 

6xi 6xi 6x-i uniquejy determined b y  its value a t  the origin. Thus as a linear 

Directly from definitions, i t  may be seen that  space,G is equivalent to G,, the tangent space of G a t  the identity 
element e. If X is an element of G,, and X is t h e  element of G 

[X,E'] = - [Y,X] and [[X,I.-],Z] + [[P,Zl,X] + iiZ,Xj,Y = 0 determined by X,  then one defines exp S = exp X ( 4 .  ,4130, one 
the latter being the Jacobi identity. defines [X,Y] to be thevalue a t  e of [ x , Y ] ,  where X and Y are 

Suppose now that  J is a set of infinitesimal transformations. the elements of G with X ( i )  = X and Y ( e )  = Y. In the special 
J is called a Lie algebra of infinitesimal transformations if ( I )  case that G is the group GL(n) of all inversible linear transforma- 
J is a linear family, that  is, J contains any  linear combination tions of an n-dimensional linear space V ,  over the real numbers, 
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the tangent space to G a t  the identity element can be identified 
with the set of all linear transformations of V,. Then for any  
XcG,, exp X coincides with the classical exponential of the 

Xi 
transformation X ;  i.e. ,  exp X = 2;-. Moreover, for any X and 

Z! 

Y in G:, [.Y,Y] = S Y  - YX, where the multiplication on the 
right is the usual mu1t;iplication of linear transformations. 

If vie abstract from G its algebraic structure alone, we see that  
it  is an algebra 7%-ith Poisson brackets as multiplication. This 
multiplication is nonassociative, but  the structure of such 
algebras is capable of a virtually exhaustive description. On the 
other hand, there is a very close connectio~l between the algebraic 
structure of a Lie group and the algebraic structure of its Lie 
algebra. Indeed, there is a one-to-pne correspondence between 
the subalgebras of the Lie algebra G and the connected Lie sub- 
groups of G, the corresponde~lce being, a connected Lie subgroup 
H corresponds to the subalgebra of G that  is determined by the 
tangent suhspace H e  to H a t  the identity. X connected Lie sub- 
group H is normal in G if and. only if the corresponding subalgebra 
H is an ideal in G; that  is, [G,H] is contained in H. 'To the com- 
mutator subgroup of G generated by the elements of the form 
xyz-ly-l, there corresponds the "derived" subalgebra which is 
generated by the elcments [X,Y] with X and Y in G. In  particu- 
lar, a connected Lie.group G is abelian if and only if [X,Y] = 0 
for all X and Y in G. 

The most elementary type of Lie algebra is one wherein the 
multiplication is trivial; i.e., [ G ,  S ]  = 0. Such a Lie algebra is 
called abelian. Next in complexity is a Lie algebra wherein the 
product of some finite number of any elements is zero; i.e., if 
setting ~ ( ' 1  = G, (j("+l) = [G'") ,  S( ')  1, then S(" )  = 0 for some 
n. Such a S is called nilpotent. One step more complex are Lie 
algebras G which have a decreasing sequence of ideals, 5;> G I >  
. . . > 9,  . . . ni th  the quotient algebra Si,/Si+l abelian and 
5;. = 0  for some 72; such a Lie algebra is called solvable. The 
maximum solvable ideal of a Lie algebra is called its radical. If 
S is a Lie algebra and denotes its radical, then G /  has no 
nonzero radical; such a Lie algebra is called semisimple. If a Lie 
algebra has no nonzero properly smaller ideal, i t  is called simple. 
The basic theorems describing the structure of Lie algebras over 
any field of characteristic zero areas f o l l o ~ ~ s :  

I. Any Lie algebra is a semidirect sum of its radical and a semisimple 
subalgebra. 

2 .  An)- semisimple Lie algebra is a direct sun1 of simple Lie algebras. 
3 .  Any simple Lie algebra over the field of con~plex numbers is one of 

the follon ing type: 
A,: the Lie algebra of the group of all complex-valued matrices of 

determinant 1; 
B,: the Lie subalgebra of Az,+l which annihilates the quadratic form 

x2+x2+ . . . +  x2 : 
1 2  2 n + l '  
C,: the Lie subalgebra of Azn which annihilates the alternating bilinear 

form 

XIYn+l - Y i X n + l  X2Yn+2 - Y2Xn+2 + . . . + XnY2n - ynX2n 

D,: the Lie subalgebra of A2, which annihilates the quadratic form 
2 2 

The fike "exceptional" simple Lie algebras G2, F g ,  E6, E7, EB discov- 
ered by LV. Killing and of dimensions 14, 52, 78, 133,  248 respectibely. 

This remarkable classification is achieved by a s tudj  of the 
so-called root diagram of the Lic algebra. 

Although each Lie group has a unique Lie algebra, a Lie alge- 
bra in the abstract (i.e., divorced from its presentation as the in- 
fi~litesimal generator of a Lie group) may arise from inequiva- 
lent or nonisomorphic groups. For example, the one dimension 
abelian Lie algebra o\-er the field of real numbers is the Lie alge- 
bra of both example G1 and example G2 above. The problem of 
determining the relation between the various connected Lie 
groups having abstractly isomorphic Lie algebras JYas solved 
by Otto Scbreier. The  situation is: to  each abstract Lie algebra 
g (over the field of real numbers), there corresporlds a unique 
(up to ison~orphism) simply connected Lie group G; that is, a 
connected Lie group in which every closed curve can be de- 
formed continuously to a point; any other Lie group GI  whose 

Lie algebra is isomorphic to g is obtained from G b y  a homomor- 
phism with a discrete kernel. Thus Gl is evenly covered by  G, 
and all connected Lie groups whose Lie algebras are isomorphic 
to  G have the same simply connected covering group. 

T h e  spin representation of physics provides another example of 
this phenomenon. 

I t  should be emphasized, however, tha t  in a neighbourhood of 
the identity, any two Lie groups having isomorphic Lie algebras 
are isomorphic. This can be seen from the Baker-Campbell- 
Hausdorff formula 

e x p x e x p  Y = exp ( X +  Y - %[X,P]+ .  . .) ( 8 )  
the dots denoting an infinite sum of terms built from X and  Y 
with Poisson brackets. 

B y  a process known as "complexification" i t  can be proved 
that  the classification of complex simple Lie algebras also 
applies to compact Lie groups. 

T h e  Topological S t r u c t u r e  of L ie  Groups.-IVe have seen 
tha t  to a given abstract Lie algebra there may  correspond Lie 
groups which are not topologically equivaleqt. Therefore, one 
cannot expect that  the abstract Lie algebra G of a Lie group G 
determines the topological structure of G completely. However, 
one of the greatest contributions of E. Cartan tomathematics was 
his demonstration that  the Lie algebra G determines the impor- 
tan t  topological invariants called Betti  numbers of the group G 
in the very important case that  the Lie group G is compact and  
connected. Cartan's researches on this problem led him t o  
invent his theory of exterior differential forms and  to conjecture 
the celebrated D e  Rham theorems, which were proved by  his 
student,  G. de Rham. 

E x t e r i o r  Different ial  Calculus.-If V is a vector space, 
then, by the exterior algebra over 1' me mean a n  associative alge- 
bra E(V)  generated by the elements of I' together with a un i t  
element 1 such that  the product of p elements x l  . xz . . . . X P  

is not zero in E ( V )  if and only if xl ,  . . . , x ,  are linearly inde- 
pendent in V. Since x"0 for any  x  in V ,  i t  fo l lo .~~s  t h a t  
.v.y = -y .x for any x and y in V. If 17* denotes the dual space 
of linear functions on T', then E(V*) can be identified in a 
natural way n i t h  the set of skew-symmetric multilinear func- 
tions on V, the multiplication being 

+P+@(Xl, . . . , x P + q ) =  

(P + q)!-l.y - l ) ~ ( c ) 4 P ( x u ( l ) ,  . . . , x~(P))+*(xu(D+l) ,  . . . XU(P+@)) (9) 

where 4, and $, are respectively p- and q-linear, X I ,  . . . , X,,, 
are any  p+q elements of V, €(a) denotes the parity of the permu- 
tation u, and CT ranges over a11 the permutations of 1, . . . , p+q.  
The  algebra E(V*)  is called the Grassmann algebra of V .  An ex- 
terior differential $-form on an analytic manifold M is a rule 
which assigns to each pointam of &f an element of degree p of 
the Grassmann algebra E(M,*), Lll,, being the  tangent space 
to 1l.I a t  nz. I n  the language of tensors, an exterior diflerential 
$-form is a covariant skem-symmetric tensor field of degree p. 
The  novel operation introduced by  Cartan is "exterior differen- 
tiation" of exterior differential forms. This operation assigns 
to anjr exterior differential $-form w a p+ 1-form dw such t h a t  

( D l )  d  is linear. 
( 0 2 )  d  applied to a function or zero form is the usual difierential. 
( 0 3 )  d(w1.w~) = d w 1 . t ~ ~  + ( - l)P=~1.dw2 n here p is the degree of wl. 
( 0 4 )  ddw = 0 for any form w .  

The  geometric significance of exterior differentiations is seen 
in the generalized Green-Stokes theorem: 

If S is a $-dimensional hypersurface bounding the p+ 1 dimen- 
sional solid region R, then 

j-w = Jd-2 (10) 

S R 

ae For example, if la = Pdx + Qdy + Kdz, di. = (- - g )  dxdy 
a x  d y  

d P  dQ a R  + Pdzdx, then dru = (d;. + - + -7) dxdyd;. 
d y  d .  

Exterior differentiation has tile fundamental property t h a t  i t  
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commutes with maps. Tha t  is, suppose q5 is a map  of a manifold can operate transitively (i.e., carrying any point into any other 
M into a manifold N ,  and w is an exterior differential 9-form on point) are the plane, sphere, torus, projective plane, cylinder, 
iV. Extending the notational convention adopted above, one Mobius band and Klein bottle. 
denotes by  55 (w) the p-form on M which is given by  2. A compact connected Lie group operating transitively and 

 XI, . . . , Xp) = w(~+(XI) ,  . . . , d+(XP)) effectively (i.e., so tha t  each element other than the identity 
It follons from the properties Dl through 0 4  tha t  for any moves some point) on an even-dimensional sphere is simple; 
analytic map  4, more generally if M is a manifold whose Euler-PoincarC charac- 

= d(+(w)) (11) teristic ( = Z(-  1 )pP,(M)) is a prime number, then any 
I n  addition, since 4 preserves the addition and multiplication compact connected Lie group operating on M is simple. 

of exterior forms, one can say that  4 yields a differential algebra 3. If a Lie group G operates transitively on a compact simply 
homomorphism. connected space M, then some compact subgroup of G operates 

An exterior differential form w is called closed if dw = 0;  transitively on M. 
i t  is called exact if w = du. Since d2 = 0, every exact form is 4. If a Lie group operates transitively on a space M having 
closed. Conversely, if w is exact, then in any  suitably small no "holes" (that  is, all the homotopy groups are zero), then M 
neighbourhood V there is a form u such that  dtt = w in V. But is topologically Euclidean space. 
nevertheless a closed form need not be exact. The  set of closed 5 .  If a compact Lie group G operates on 2 manifold M, then 
forms constitutes a vector space and the set of exact forms is a the operation is topologically equivalent to the operation of a 
subspace. The  quotient space of closed exterior 9-forms by group of rotations of some (higher dimensional) Euclidean space 
the  exact p-forms is the p-dimensional Betti  group, and the di- on a subspace that  is topologically equivalent to M. 
mension of this space is the 9 t h  Betti  number of M ,  denoted 6. If a compact connected abelian Lie group operates on 
P,(;M). Since locally, every closed form is exact, the number Euclidean space, then i t  must leave some point fixed, and the 
@,(Id) must clearly depend on the global structure of M. Car- set of fixed points resemble a hyperplane topologically. 
t an  showed tha t  for a compact connected Lie group G, P,(G) is Hilbert 's F i f t h  Problem.-Among the celebrated 23 prob- 
determined by  the Lie algebra G. lems for research that  were proposed by David Hilbert in his 

This success of Cartan encouraged a closer study of the topo- address to the International Congress of Mathematicians of 1900 
logical structure of Lie groups, in an at tempt to determine for was the conjecture that  any locally Euclidean topological group 
them the various finer topological invariants tha t  were being can be given the structure of an analytic manifold so as  to become 
introduced in topology. a Lie group. The first great inroad on this problem came with 

T h e  central position occupied by compact groups in topological the discovery by A. Haar  in 1932 that  in any locally compact 
questions concerning Lie groups was clearly established when i t  topological group one can introduce a measure and an integral 
was discovered that  any  Lie group wit11 a finite number of con- which is invariant under all group translations x - yx; that  is, 
nected components is topologically a product of any  of its for any funct ionj  defined on a locally compact group G, the inte- 
maximal compact subgroups and a Euclidean space. Thereby gral J,j(x)dx satisfies, in addition to the usual rule of linearity, 
the question of topological structure of Lie groups was reduced the condition 
t o  the case of compact Lie groups, which are more amenable to 
topological treatment. The principal results on topological lof(yx)dx = J-,f(x)dx 

structure of compact groups are that  the cohomology ring with In  1933 J. von Neumann was able to exploit Haar's integral by 
real coefficients of a compact Lie group is isomorphic to the adapting the theory of integral equations on a Lie group that  had 
cohomology ring of a direct product of spheres; bu t  a compact been developed in 1927 by Peter and IVeq.1 and thereafter suc- 
Lie group is not in general (even in the simply connected case) ceeded in solving the Hilbert problem for compact groups. I n  
topologicallq- equivalent to a direct product of spheres. This 1934 L. Pontryagin was able to prove Hilbert's conjecture for 
last result follows from a computation of the Steenrod reduced abelian groups as a by-product of his theory of characters on 
power operations in compact Lie groups that  was carried out by locally compact abelian groups. 
A. Bore1 and J. P. Serre. The final complete solution of Hilbert's fifth problem came in 

T h e  torsion groups of nearly all compact Lie groups have also I952 as a result of the work of A. Gleason, D. Montgomery a n d  
been determined. The  compact Lie groups S U ( ~ Z )  and Sp(n) (the L. Zippin. Indeed, it  n7as found that  any locally compact top- 
unitary unimodular group and symplectic group respectively) ological group is a limit of Lie groups. This profound result 
have n o  torsion; S pin ( f i ) ,  the two-sheeted covering group of the affirmed the central position of Lie groups in the theory of con- 
orthogonal group, has no torsion for rt 5 6. Su(?z) (22  2 3) and tinuous groups. 
Spin (72)  ( n  1 7) have 2-torsion and all their torsion coefficients Algebraic L i n e a r  Groups.-An algebraic linear group is a 
are  equal  to 2. subgroup of the group of all nonsingular ~z . 12 matrices L(?z) 

Represen ta t ion  a s  Transformat ion  Groups.-It is natural which is defined by the vanishing of polynomials in the matrix 
to  compare general topological groups with special ones, and in coefficients, that  is a subgroup of L(n) which is the intersection 
particular much attention has been devoted to the study of of L(n) with an algebraic variety. I{ the underlying field is the 
homomo~phisms of topological groups into groups of linear trans- field of real or complex numbers, then any algebraic linear group 
formations or matrix groups. This study has achieved far- is a Lie group, but  not conversely. On the other hand, most of 
reaching results which throw fresh light on the classical Fourier the questions involving linear groups that  arise in mathematics 
tranqform and the theory of special functions. Only two results reduce to problems concerning groups which are algebraic. I t  is 
.cz ill h r  mentioned here. natural therefore to seek the special properties which characterize 

I .  The  theorem of F. Peter and H .  IVeyl states t h a t  any com- algebraic linear groups and their Lie algebras. This study was 
pact  Lie group is isomorphic to a subgroup of the unitary group. initiated by L. Maurer in the 19th century and resumed in mid- 

2. The theorem of I. Ado states that  any real Lie algebra is 20th century by C. Chevalley and others. 
isomorphic to a Lie algebra of matrices. Thus any Lie group has The theory of algebraic linear groups has t h r o r n  fresh light 
a neighbourhood of its identity in which multiplication is isomor- on the relation between an arbitrary Lie group and the set of all 
phic to multiplication in some matrix group. its finite dimensional linear representations; this development 

Turning nolr to more general types of representations, there was initiated by T. Tannaka in a n  effort to  generalize Pontry- 
have becn 5everal investigations of the global relations between agin's duality theory of characters, and was carried further 
topological groups and the types of spaces in which they can by G. Hochschild and G. D. Mostow. 
operate as groups of continuous transformations, as well as spe- Chevalley's theory of algebraic groups was carried out for ar- 
cia1 properties of the operations themselves. T o  indicate the bitrary ground field, even fields of prime characteristic p. This  
scope of such investigations, we mention several results: theory in characteristic p rested on very different considerations 

I. T h e  only two-dimensional surfaces on which a Lie group from the classical theory in  characteristic zero but  arrived a t  
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identical conclusions about the classification of simple groups. 
Moreover, Chevalley's work established a significant connection 
between finite simple groups and simple Lie groups. 

I n v a r i a n t s  of a n  E x t e r i o r  Different ial  System.-The 
principal application of continuous groups to the solution of differ- 
ential equations consists in forming first integrals of a system of 
differential equations from the infinitesimal generators of a 
group admitted by the system. The  number of unknowns in- 
volved in the system is thereby reduced. 

For simplicity of illustration, we consider only systems of the  
type 

w1=.  . . = w , = o  (12) 
where MI, . . . , wn are independent differential 1-forms (i.e., 
linear differential forms) on an n + 1 dimensional manifold. T h e  
solutions of (12) are called integral curves, functions that are  
constant on solutions are called first integrals, and differential 
forms expressible in terms of first integrals and their differentials 
are called invariant forms. A first integral is thus an invariant 
0-form. The  system (12) is said to admit a transformation 4 
if 4 carries solutions of (12) into solutions and to adwit tlze 
injinitesimal transformation X if i t  admits the transformations 
exp tX for all small t. 

The passage from groups of transformations admitted by (12) 
to  first integrals of (12) is via invariant forms of (12). There are  
three simple principles for the formation of invariant forms out  
of given ones: 

(A) If w is an invariant form, then dw is also invariant. 
(B) If the system (12) admits the infinitesimal transformation X, and 

if w is an invariant iorm, then Xw is an invariant form. 
(C) Under the hypotheses of (B), the form axw is an invariant form, 

where, for any p-form w, axw is the p - 1 form defined by axw(X1, 
, . . , xp-1) = w(X, XI, .  . . , X P ) .  

Suppose the system (12) admits an n-dimensional Lie group of 
transformations G whose Lie algebra G has a base XI,  . . . , X ,  
such that  the determinant wi (Xi) is not zero. 

We replace the forms w1, . . , w, by linear combinations 
~c'I ' ,  . . . , w,' such that  wil(Xi) = tiii - for i,j = 1, . . . , n. 
The linear forms wll, . . . , w,' are invariant forms of (12) and  
are called the forms dual to XI,  . . . , X,. If (Xi,Xi) = Z,cij,X,, - 

the form w = Z,dp,dp, has the property tha t  I D  w over a n y  
region in ($1, . . . , p., ql, . . . , q,t)-space taken a t  a simz~ltaneous 
time t is independent of t. A differential form with such a 
property is called a PoincarC integral invariant. If F(xl,  . . . , 
xk, t, dx1, . . . , dxk) is a Poincari: integral invariant of a system 

dx, - - -A,(xl , . . . ,  xk,t) i = 1 ,  ..., k (18) 

then F(x1, . . . , xk, t, dx - Aldt, . . . , dx - Akdt) is a n  invariant 
form of this system 

and i t  is called the associated Cartan form. T h e  associated Cartan 
d H  d H  

form of Zidp;dqi is thus w' = Z;(dpi + -dt)(dqi - -dt) = a pi aPi 
Zidpidqi - dHdt. This Cartan form is not only a n  invariant of 
the system 

but  actually determines the system (20), namely, (20) is the 
first Pfaffian (or associated characteristic) system of wl. Any in- 
finitesimal transformation admitted b y  the equations of motion 
leads to  a n  invariant 1-form via the principle in (C) applied to 
w'. Quite frequently, such 1-forms are exact and b y  integration 
one gets first integrals. I n  this way one can derive the known 
first integrals of the n-body problem. 

Poisson Parentheses a n d  C o n t a c t  Transformations.-  
A nondegenerate bilinear form B on a finite dimensional vector 
space V determines a one-to-one linear map  B1 of I/ onto its dual 
space of linear functions V* by the rule Bl(v)(w) = B(v,w). This  
map produces out of functions on V functions on V*. I n  par- 
ticular the function B produces the bilinear function B* in V* 

then dw,' = - *c,,,w,'zcjl. I t  follows that  if G is solvable, then 
21 B*(x,y) = B(Bl-'(x), Bl-'(y)) (21) 

the equation (12) can be solved by n successive quadratures. for any elements and in I/*. 
This is an analogue of E. Galois's celebrated theorem on the sol- Now let M be a manifold (necessarily of even dimension) on 
ution of algebraic equations by radicals. For example, the equation which there is defined a n  exterior differential closed 2-form p 

y!?? = F($) 
(13) which is nondegenerate a t  all points. Iff and g are  functions on 

dxz M. set 
is invariant under the group G generated by translations along 
the x-axis and by uniform stretchings. The system (13) is put  in 
form (12) by introducing the new variable y' and (13) then be- 
comes 

dy - y'dx = 0 
ydy1- F(y)dx = 0 (14) 

The group G operates in (x,y,yt)-space and its infinitesimal 
a a a 

generators are X1 = --, Xz = x-. + y-. The dual forms are  
dx 3% ay 

X y - xy' dy Y' wit = dx - -dy - -----dyl and wi = - - ---dy. Since 
Y F(Y') Y F(yl) 

[X1,X2] = XI,  we have 

Thus wnl is exact and gives by integration the first integral un 
with dug = wz'. On the surface 212 = C1, we have wl' = 0 and 
thus wit = 0 can be integrated. The result of the two successive 
integrations are 

(16) 
x = CI exp (J F(Y 4 ) (exp Ji%)dy') + CZ 

The  Poincare  I n v a r i a n t  I n t e g r a l  a n d  Cartan's Associated 
Form.-H. PoincarC has shown that for any Hamiltonian system 

The  function (f,g) is called the Poisson parentheses of f and g 
with respect to  p. I n  the neighbourhood of a n y  point one can 
find co-ordinates ($1, . . . , Pn, ql, . . . , q,) such t h a t  P = Z,dp,dqi. 
A simple computation gives 

The  function (,f,g) is characterized by the identity 
df.dg = (f,g)pn (24) 

where the dot is exterior multiplication and  2n = dim M. 
Transformations of a manifold of dimension 2% or 2% + 1 pre- 
serving a n  exterior 2-form p of maximum possible rank were 
called by Lie restricted nonhomogeneous contact transformations 
with respect to p. Lie studied more general nonhomogeneous 
contact transformations which preserve the equation w = 0 
where w is a differential 1-form on 2n + 1 dimensional manifold 
such that  wdun#O; also, homogeneous contact transformations 
of a 2n-dimensional manifold preserving a 1-form w such t h a t  
dwn = 0. The  best example of a one parameter group of re- 
stricted nonhomogeneous contact transformations is given b y  
the movement of a wave front according t o  Huygens' principle. 

Another important example is the motion of a conservative 
dynamical system in Hamiltonian form-the mathematical fore- 
shadowing of quantum mechanics. If H is the Hamiltonian of a 
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conservative dynamical system, then the infinitesimal trans- 
ormation defined by  equations (17) is the operator X H ,  where 
*x, denotes the infinitesimal transformation defined by the 
ODerator 

f + ( g , f )  (25) 
parentheses being with respect to the Poincare integral invariant 
,8 = Z,dp,dq,. The  most general (analytic) infinitesimal trans- 
formation of (p,, . . . , p,, q l ,  . . . , q,)-space which preserves 
,8 is of the form X, with g a n  arbitrary analytic function. The 
Hamiltonian form (20) of the equations of motion is preserved 
by  any  contact transformation with respect to p, and the  equa- 
tions (20) admit the infinitesimal contact transformation X ,  
only if g is a first integral or if X, preserves the associated Cartan 
form of p. Thus  if gl  and gz are first integrals of (20), then 
their Poisson parentheses is a first integral by the principle (B). 
Poisson parentheses are related to Poisson brackets by  the 
identity 

[Xf,XOI = X(f ,O) ( 26 )  

See also GROUPS; GROUPS, TRANSFORMAIION; GROUPS AND 
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(G .  D. M.) 
GROUPS, TRANSFORMATION. Transformation groups 

in geometry comprise a branch of theoretical mathematics that has 
received increasing attention in the 20th century and has close 
reIations with important aspects of physics and with other phases 
of higher geometry. 

P r e l i m i n a r y  Definitions.-An abstract group (see GROUPS) 
is a system of elements in which a multiplication is defined satis- 
fying certain simple rules (see below). A transformation group is 
always associated with a space of points and is an abstract group 
whose elements are one-one correspondences between the points; 
furthermore, the space has some kind of structure which is pre- 
served by the correspondences. For example, the transformation 
group of principal interest in Euclidean geometry is the collection 
of congruences; these preserve distances between points and are 
called isometries. The correspondences, also called transforma- 
tions, have this character: ( I )  to each point of space regarded as 
preimage they associate an image point; ( 2 )  each point is image 
of one and only one preimage. If T denotes a correspondence one 
writes T(A) = A' to say that A' is image of A. 

The set of all such transformations (and also certain subsets 
called subgroups) forms an abstract group; i.e., an associative 
multip1icat;on can be defined, there is an identity and each ele- 
ment has an inverse. Thus the prodzdct S . T of transformations S 
and T associates to A the image A" = S ( T ( A ) )  = S(A'), nhere 
A' is T(A) .  The inverse of T denoted by T-I interchanges image 
and preimage: T-1(A') = A if and only if T(A) = A'. The 
identity, denoted by I, is defined by I ( A )  = A for all A .  If for 
two elements S and T, S(A)  = T(A) for all A, this means that 
S = T; in this sense TT-1 = I = T-IT, and for three elements 
R . S T  = RS . T (associativity), as is easily verified. 

S a n d  T a r e  said to commute, if S T  = TS; if every pair commute, 
the group is called commutative. 

His to r ica l  Survey.-High points in the development of this 
subject in the century (1830-1930) after the invention of group 
theory were as follows. ( I )  Discovery of Bolyai-Lobachevski 
plane geometry. This has distance-preserving transformations 
which give rise to "rigid motions" different from Euclidean mo- 
tions. ( 2 )  Papers by B. Riemann and by H.  L. F. von Helmholtz 
on the foundations of geometry; their investigations clarified the 

mathematical nature of space and motion and led to new geometries 
in all dimensions. (3) Studies by Arthur Cayley and by Felix 
Klein on the relation of metric geometries to subgroups of the 
projective group; the latter preserves collinearity (if A, B, C are 
on a line so are the images A', B', C') but distorts distance. (4) 
M. S. Lie's work on continuous transformation groups (now called 
Lie groups); here the group regarded as a spacelike structure 
(group manifold) plays a dominant role. (5) David Hilbert's 
axiomatization based on transformation groups of the two metric 
geometries on the plane. (6) Relativity theory with its emphasis 
on the principle of invariance-physical entities such as space- 
time intervals, forces, displacements, expressible in appropriate co- 
ordinate systems by some mathematical formalism. must keep 
their form after transformations of co-ordinates. I n  consequence 
the group of allowable transformations of co-ordinates reflects the 
nature of the physical world. This is the Lorentz group in rela- 
tivity theory and the Newton-Galileo group in the older physics. 
( 7 )  Studies by E. Cartan and H. Weyl on group manifolds whose 
structure is describable in local co-ordinate systems (Lie groups). 
(8) Studies by A. Haar, J. von Neumann and L. Pontryagin on 
the construction of co-ordinate systems in more general group 
manifolds. 

Genera l  Concepts.-Let G denote a group acting on a space. 
The set of images of a point A under all elements of G is called the 
orbit of A ,  denoted by G(A). Those elements S for which A is a 
fixed point, i.e., S(A) = A, form a subgroup (possibly trivial; 
i.e., consisting of the identity) called the stability group (also 
isotropy group) of A, denoted by G,. G carries each point of 
G ( A )  to every other point and is called transitive on the orbit. 
If GA is the identity, G is simply transitive on G(A) ;  then each 
point can be associated to a unique element of G. In  this case G 
and G ( A )  have similar structure as spaces. 

For example: ( I )  a line L can be reflected into itself across each 
point. The collection of these transformations and all their 
products forms a transitive group; each stability group has two 
elements. the identity and one reflection. G has a subgroup called 
the line-translation group, which is sirnply transitive on L. (2) 
the group of rotations of a circle is simply transitive on the circle, 
and is called a circle group. 

Space is partitioned into distinct orbits each of which is a point 
in an abstract space called the orbit space. For example, if G 
is the group of rotations of the plane about a fixed origin, then 
all orbits (with one exception) are circles, and the orbit space 
is a half line whose end point corresponds to the one point left 
fixed by all elements of the group. 

As this example shows, the stability groups associated with 
points on different orbits need not be similar. However, if A and 
B are on the same orbit, then GA and GB are actually conjugate 
groups; i.e., there is an element T in G such that, for every element 
S in G,, TST-1 is in G,. I t  should be remarked for those fa- 
miliar ni th  group theory that the orbit G(A) is directly related to 
the coset space (either left or right) of G by GA. 

Euclidean P l a n e  Geometry.-One of the simplest substantial 
illustrations of the foregoing is the Euclidean plane group. This 
can be defined on the basis of the first dozen or so propositions of 
Euclid's book i, as follo\vs. Let ABC and A'B'C' be a pair of 
congruent triangles and let D be an arbitrary point in the plane. 
There is a unique point D' such that the distances AD, BD, CD 
equal AD', BD', CD' respectively. Thus the natural correspond- 
ence T(A) = A', T(B)  = B', T ( C )  = C' can be extended to a 
transformation of the entire plane: to each point D one simply 
associates the appropriate D'. The totality of all these transforma- 
tions for all choices of a pair of congruent triangles constitutes the 
Euclidean group of isometries (distance-preserving transforma- 
tions); let us call this G. 

In  the light of Euclid's fourth postulate (see L. W. Young, Fztn- 
daf~zental Concepts of Algebra and Geof7zetvy, 191 I ,  for a discus- 
sion of Euclid's geometry) that all right angles are equal, one sees 
that an ordered pair of perpendicular lines L1. L, can be carried by 
an isometry into any other such pair. This corresponds to choos- 
ing reference axes in the plane, and is the first step in introducing 
rectangular co-ordinates. 
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I t  is instructive to see how other postulates of Euclid are re- 

lated to properties of G and its subgroups. The third postulate, 
that to each pair of points A,B there is a circle with centre A  
passing through B, expresses the fact that stability groups GA 
have circle orbits GA(B).  The first and second postulates, cover- 
ing the existence and uniqueness and extendibility of a line seg- 
ment AB, express the fact that for each A,B there is in G a unique 
subgroup which is a line-translation group and for which A and B 
are on the same orbit. 

The fifth and last, the "parallel" postulate, expresses the fact 
that for each of these line groups in G, the family of orbits is 
a system of parallel lines. The set of all elements on all of these 
line groups forms a commutative subgroup of G, called the transla- 
tion group. I t  is the existence of this commutative, simply transi- 
tive subgroup which distinguishes Euclidean geometry from all 
other metric geometries and lends it a much simpler structure. 
This is also the group that. in applications to physics. gives rise 
to the "parallelogram law" of the addition of vectors. 

Examples  of Transformat ion  Groups.-I. The affine group 
in the plane carries parallel lines to parallels but may distort shape 
(of triangles, for example) and size. To describe it, let x,y denote 
co-ordinates in the plane. Each transformation T is identified by 
six parameters (a,b,c,d,e,f) subject only to the condition (ad - 
bc) not zero, to ensure that T-l exists. T can be represented by 

Here x,y are co-ordinates of A ;  ii,y are co-ordinates of A'; and 
T(A) = A'. 

2. There is a corresponding affine group in n-dimensions whose 
elements depend on n2 + n parameters (also called co-ordinates). 

3. The equiaffine plane group, with ad - bc = 1, preserves area 
of triangles but alters shape. 

4. If one regards T, above, as a substitution (transformation 
of co-ordinates) then one can find the Euclidean group as a sub- 
group of the affine by the requirement that the distance formula 

be left "invariant"; i.e., \ l (Z l  - X2)2 + (F1 - y2)* goes over to 

vi(xl - x2I2 + (y1 - ~ 2 ) ~ .  
5 .  The group of homeomorphisms of a metric space is defined 

as follows. An infinite sequence of points Ao. '4,) A,, A,, . . . , is 
called fundamental i f  the distances A,Al, A0A2, AoA3. . . . , grow 
smaller approaching zero. A transformation T is called topological 
if T and T-l preserve fundamental sequences; T is also called a 
homeomorphism. The totality of these T constitutes the group. 

6. In  every metric space one can define the group of isometries, 
but in general this group will be trivial; i.e., reducing to the 
identity. 

7 .  Two metrics on a space M are said to be topologically equiva- 
lent if every sequence which is fundamental in one metric is also 
fundamental in the other. Thus the Bolpai-Lobachevski and the 
Euclidean metrics on the plane are topologically equivalent. How- 
ever, the txzo groups of isometries are very different. 

A Theorem of Hi1bert.-A topological transformation of the 
plane distorts linearity; nonetheless the images of all lines and 
circles under a fixed transformation of this kind form a system of 
point sets (called open curves and closed curves, respectively) 
which can be interpreted as the new lines and circles of an abstract 
geometry in the plane. This system satisfies all the postulates 
of Euclid's geometry. 

In  1903 Hilbert proved a theorem equivalent to the following. 
Hypotheses. ( I )  we are given the plane and a metric which is only 
topologically equivalent to the Euclidean metric: ( 2 )  in this new 
metric the group of isometries G is transitive; (3) the orbits 
GA (B) are infinite sets (i.e., not finite). Conclusions: ( I )  it is 
possible to define straight lines, circles, angles, etc., in terms of 
the subgroups of G ;  and ( 2 )  one obtains either the Euclidean or 
the Bolyai-Lobachevski geometry and nothing else. 

Modern Developments.- In the early 19 jos, as the culmina- 
tion of pork by A. N. Gleason. K. Inasana, D ?rlontgomery, H. 
Yamabe and others on topological grounds and that of H. Buse- 
mann, H. Freudenthal, J. Tits, H .  C. Wang and others on 

the geometry of transformation groups, the theorm of Hilbert was 
extended and generalized in many ways. The following theorem 
is most quotable, and in its way definitive. 

Hypotheses: M is an abstractly given metric space which is 
locally compact and connected and the group G of isometries has 
this property: if the distances between points A,B,C equal cor- 
responding distances between A',Bf,C' then the two triples are  
congruent under some element of G. 

Co?zclusions: M is a manifold on which one can define lines, 
angles and circles, giving rise to one of the four types of metric 
geometries, and G is the group appropriate to that geometry. 

A remarkable feature of this theorem is the following: each type 
of geometry has a representative in each dimension n, from n = 2 
upward, so that the theorem is about a fourfold infinity of ge- 
ometries. To  distinguish a particular one from among the others, 
it is merely necessary to choose the desired dimension and type. 

See also GROUPS ; GROUPS, CONTINUOUS; GROUPS .~NDALGEBRAS, 
REPRESEXTATIOXS OF. 
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(L. ZN ) 
GROUPS AND ALGEBRAS, REPRESENTATIONS 

OF. Since their formal introduction in the early 19th century, 
groups have been one of the principal objects of mathematical a t-  
tention. Their widespread and profound applications to such 
physical subjects as crystallography, quantum mechanics and 
hydrodynamics and to such other mathematical regimes as number 
theory, harmonic analysis and geometry have demonstrated their 
importance. 

The main general technique for studying groups is the method of 
"group representation." Technically, a representation of a group 
is a homomorphism of it into another group. most commonly, into 
the group of invertible linear transformations (or matrices) on 
some linear space. Less technically, this method amounts to com- 
paring the given group with better known examples of groups. 
Representation theory plays a significant part in all branches of 
mathematics in various ways; it also is important in theoretical 
physics, particularly in quantum theory. 

To  sketch briefly, a group is a set on which a multiplication 
satisfying certain specific properties is defined. Corresponding 
to each pair of elements a, b (in a given order) is another ele- 
ment (written ab) and this law of combination has the prop- 
erties: ( I )  a(bc) = (ab)c; (2)  there is an element e, called 
the group identity element, such that ae = ea = a;  and (3)  
for each a there is an element a-I called the inverse of a such 
that aa- l  = a-la = e. If in addition ab = ba for each a and b, 
the group is said to be abelian (also commutative). ,4 homo- 
morphism is a mapping (function, correspondence) j of one group 
G into another group H such that f (ab)  = / ( a )  f ( b )  for each a 
and b in G ;  i e., J "preserves" multiplication. The positive and 
negative integers with their usual addition provlde an example of 
an infinite abelian group (here, addition plays the role of group 
multiplicatian, 0 is the group identity and, for example, - 5  is 
the group inverse to 5) .  The two integers 0 and 1 with the usual 
addition as group multiplication (except that 1 is to combine with 
1 to give 0) provide an example of a finite abelian group. as does 
the set of two integers + 1 and - 1 with the usual multiplication 
of integers. The mapping of an integer into 0 if it is even and 
into 1 if it is odd provides an example of a homomorphism of the 
group of integers onto the first two-element group. The function 
15hich assigns 0 to + 1 and 1 to - 1 is an example of an isomorphism 
(i.e., one-to-one homomorphism) of the second two-element group 
onto the first. Structurally (as far as group theoretical properties 
are concerned). the existence of this isomorphism indicates that  
both two-element groups are the same-they are different 
(isomorphic) representations of the same abstract group. so to  
speak. 

The process of group representation may be likened to measuring 
some physical object a i t h  a ruler. By comparing the object to be 
studied with the knoun object (the ruler), speclal information 
is obtained. Spreading the object out completely along the ruler 
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might be thought of as an isomorphic representation; but such a 
procedure may not be possible. For example, a polyhedron would 
have to be studied by applying a series of partial measurements and 
combining them (corresponding to combining information from 
homomorphic representations). I t  would be hoped that sufficiently 
many measurements could be made to give detailed information- 
corresponding to the case of sufficiently many (a separating family 
o f )  representations so that each pair of distinct elements is carried 
into a pair of distinct elements by at  least one of the representa- 
tions. An instance of "combining" information is afforded by the 
simple fact that a group which has a separating family of repre- 
sentations in abelian groups is itself abelian (ab and ba are iden- 
tified by all such representations). I t  would help little to make 
measurements with an unmarked straightedge; and in the same 
way, the representations would be expected to take place in groups 
with some discernible structure. On the other hand, if the ruler 
is too specialized, for example, circular, it is available for only a 
limited type of measurement; and, by analogy. the class of groups 
in which the representations take place should remain broad enough 
to have general application. The so-called linear groups, groups 
of invertible linear transformations on a linear vector space, are 
well suited to this task. Representations in such groups often 
are reierred to as "linear" representations, or simply as repre- 
sentations if confusion is unlikely. In  particular, representations 
by unitary operators on Hilbert spaces, called unitary representa- 
tions, and representations by operators on finite-dimensional linear 
spaces, called finite-dimensional representations, have proved very 
useful. 

I n  applying the technique of representatio~ls to the study of 
groups, the allied method of associating an algebra, the so-called 
group algebra, with the group has a key function. (An algebra 
is a linear space with a multiplication satisfying certain specific 
conditions; see ALGEBRAS [LINEAR] ). For finite groups and the 
complex group algebra, this amounts to associating with the group 
sums of formal complex multiples of the group elements and multi- 
plying two such sums by distributing products in the usual may, 
"commuting" numbers past group elements and multiplying group 
elements by means of the group multiplication. 

A linear representation of the group can be extended to the 
group algebra by assigning to each sum of multiples of group ele- 
ments the same sum of multiples of the operators (matrices) cor- 
responding to those group elements under the given representation. 
This extension is a representation of the group algebra (a  mapping 
into the algebra of operators on the "representation space" which 
preserves both products and sums). The analysis of the algebra 
representation is somewhat simpler than that of the group repre- 
sentation and yields much information about the group representa- 
tion. The process of extension can be reversed. for the group ele- 
ments are found in a natural way among those of the group algebra; 
i.e., a representation of the group algebra gives rise to a representa- 
tion of the group. 

There are several ways of constructing new representations from 
one or  more given representations. The first, restriction of a 
representation, starts with a representation f of a group G (or 
algebra) and a subspace I' of the representation space which is 
mapped into itself by each of the representing operators (a so- 
called reducing or invariant subspace). The restricted repre- 
sentation assigns to each g in G, the operator f,(g) on V which is 
f ( g j  restricted (in its action) to V. If V is not 0 or the full space, 
the representation f is said to be reducible. If no such "proper" 
invariant subspace exists, the representation is said to be ir- 
reducible. ( In  the case of representations on Hilbert spaces, "sub- 
space" is understood to mean "closed subspace.") Representa- 
tions of finite groups enjoy the important property of complete 
reducibility. If V is a reducing subspace, there is a complementary 
space 1'' which is also invariant (V and V' have only 0 in common 
and each vector in the representation space is the sum of one from 
V and one from V'). 

The  representation f is said to be the direct sum of f, and f , , .  
This description of direct sum from an internal viewpoint has an 
external counterpart. If f and f' are representations of G on spaces 
V and V', respectively, a representation f €9 f', called the direct 

sum off  and f', on the direct sum V @ V' of V and V' (i.e., the linear 
space of pairs of elements, one from TJ and one from V') is defined 
by assigning to each group element g the operator on V €9 V' which 
transforms a pair (v,v') into the pair ( [ f ig ) ]  (v),[f '(g)] (v')). In  
the case of reducing complementary spaces V and V' for a repre- 
sentation f,  it is an easy matter to see that f, $ f,. is f when the 
full space is viewed as V €9 V'. In  a similar manner, direct sums 
of more than two representations can be defined. For finite groups, 
the process of decomposition of a representation may be continued 
on each of the restricted representations until a full reduction into 
irreducible representations is effected (the representation is a di- 
rect sum of irreducible representations and such a decomposition is 
unique). 

A more complicated procedure for constructing representations 
from families of representations, the tensor product, stems from 
the tensor product of linear spaces (the space of sums of multiples 
of formal products of basis elements one from each space in a 
given order-the dimension is the product of the dimensions of the 
individual spaces as contrasted with that of the direct sum which 
is the sum of the dimensions). If f and f' are representations of 
G on spaces V and V', respectively, then f @ f', their tensor product, 
assigns to each g in G the operator f (g) @ f'(g) which trans- 
forms one of the generating elements v @ v' of the tensor product 
V 63 V' of T7 and I." into [f(g)] (v) @ [f'(g)] (v'). In  particular, 
the square of a representation consists of tensoring it with itself 
(similarly for higher powers). 

A problem of some importance and difficulty is that of de- 
scribing the irreducible representations which appear in the de- 
composition of the higher powers of irreducible representations of 
specific groups (these higher powers are not themselves irreducible, 
in general). Of course, the basic problem of the theory is the 
description of the irreducible representations of specific groups, 
for these are the basic representations not only of the general 
theory but of the fundamental physical situation to which the 
theory applies. Speaking of the possible occurrence of a repre- 
sentation which is reducible in the description of a general scheme 
for quantum mechanics. H. Weyl. one o i  the founders of modern 
representation theory, wrote, "Xature could hardly be expected to 
indulge in such a superfluous luxury." 

In dealing with representations of a given group, there is clearly 
no additional information to be obtained by passing from one 
representation to a second whose space can be identified with that 
of the first in such a way that the operators corresponding to each 
group element under both representations act in the same way on 
the spaces (relative to the identification). In this case, the repre- 
sentations are said to be equivalent. (Technically, if f and f' are 
the equivalent representations of G on spaces V and V', there is 
a linear isomorphism P of V onto IT' such that Pf (g)P-l  = f'(g) 
for each g in G.) When a representation f of a group is expressed 
as the direct sum of irreducible representations and precisely n 
of these are equivalent to a given irreducible representation f', then 
j' is said to "occur in f with multiplicity ~ t . "  If the group G has 
m elements the set of complex-valued functions on G is a linear 
space of dimension rn (addition and scalar multiplication per- 
formed pointwise). A natural representation of G on this space 
is available-to the function a assign the function a, whose value 
at  g' is a(g-lg'), and let f (g)  be the transformation of the func- 
tion space so defined. Then f is a representation of G (called the 
"left regular" representation of G).  In a similar manner, there 
is the "reflected" situation of the right regular representation of 
G. The crucial property of the regular representations is that 
each contains every irreducible representation of G in its direct 
sum decomposition (with multiplicity equal to the dimension of 
the representation space-as a consequence of the reflection situa- 
tion of the right and left regular represkntationsj. The regular 
representation is an isomorphic one! from which one concludes 
that the group G has a separating family of irreducible repre- 
sentations. If f is a representation of the finite group G as oper- 
ators on a Hilbert space, then the function which assigns to a pair 
of vectors x,y in the space the numberC,(f(g)x,j(g)y) is again 
an inner product equivalent to the original one and relative to 
which each f (g) is a unitary operator (orthogonal transformation, 
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in the real case), so that each such representation of G is equivalent 
to a unitary representation of G. If f and f' are a pair of inequiva- 
lent (irreducible) unitary representations of G, then 

C,(f(g?x,y) (f'(g-l)x',y'? = 0, 
where x,y and x',y' are orthonormal pairs of vectors in their 
respective spaces (the same holds when f' = f and x',y',x,y 
is an orthonormal set such that not both x = x' and y = y'); 
while C,(f(g)x,y!j2 = the number of elements in G (called 
the order of G) dlvlded by the dimension of the representa- 
tion. These are the so-called orthogonality relations. The sum 
of the diagonal entries of the matrix corresponding to an operator 
on and a basis for some finite-dimensional space is called the trace 
of the operator. I t  is independent of the basis chosen. If f is a 
representation of the finite group G on a finite-dimensional space, 
the function which assigns to each element of G the trace of its 
representing operator is called the character of f. A critical re- 
sult of the theory states that two such representations are equiva- 
lent if and only if their characters are identical-the study of 
such representations is reduced to the study of the characters of 
G. The character of a direct sum of representations is the sum 
of their characters and that of a tensor product is their product. 
The character of the n-dimensional "identity" representation 
(mhich assigns the identity operator on n-dimensional space to 
each grnup element) has the constant function n as its character, 
~ n d  that of the regular representation is 0 at  each group element 
except the identity where it takes the value equal to the order of 
the group (this is easily checked on the basis consisting of func- 
tions which are 1 at  some group element and 0 at  all others). The 
characters of the irreducible representations are precisely those 
characters k such that C , ' k ( g )  i Z  is the order of G. 

Schur's lemma, which states that the only operators that com- 
mute with a unitary irreducible representation are the scalar multi- 
ples of the identity operator, is a key result in the development of 
representation theory. (Since each representation of a finite group 
is equivalent to a unitary representation, Schur's lemma covers 
all such representations.) Applying this fact to abelian groups, 
it follows that each irreducible unitary representation of such a 
group is 1-dimensional-each group element is mapped into a com- 
plex multiple (having absolute value 1) of the identity operator. 
The function on the group which assigns to each element its cor- 
responding complex number is the character of the representation. 
There is, of course, no need to distinguish between the representa- 
tion and its character, in this situation. The complex conjugate 
of such a character is again a character as is the product of two 
such characters. With this multiplication, the characters form a 
group-the character or dual group (to the original group). I f  
G is an abelian group and G' its dual, then each g in G gives rise 
to a character of G' which assigns to an element of G' its value 
at  g. The duality theorem for abelian groups states that the map- 
ping of G just described is an isomorphism of G onto the character 
group of G' (roughly speaking, G is the dual group of its dual 
group). A function a on G may be viewed as the element 
C ,a(g) .g in the group algebra of G; and each character g' of G 
has the extension to this group algebra which assigns to C a ( g ) g  
the number Ca(g)g'(g).  Denoting this number by a'(g'), the 
transformation which maps a onto a' is an isomorphism of the 
group algebra of G onto the function algebra of G' (the linear space 
of functions on G' with pointwise multiplication). For finite 
abelian groups, this function mapping is the counterpart of the Fou- 
rier transform, so important in mathematical analysis (see FOURIER 

SERIES). 
The "symmetric group on n letters," S,, is the set of all one-one 

transformations of n objects (letters) onto itself (i.e., the set 
of all permutations or arrangements of the n objects) with itera- 
tion of transformations (or arrangements) as the group multiplica- 
tion. Thus S2 can be viewed as the permutations of the numbers 
1, 2: one permutation (the identity) leaving 1 and 2 fixed and 
the other interchanging 1 and 2 (the square of this last is the 
identity). I t  follows that S2 has 2 elements; S3 has 1.2.3 (=  6)  
elements, and quite generally, S ,  has 1.2 . . . n (= l z ! )  elements. 
The natural combinatorial character of the symmetric groups re- 
sults in their dominance of representation theory for finite groups- 

wherever physical quantities exhibit combinatorial symmetries 
(e.g., in the quantum mechanics of a system of several "identical" 
electrons) the symmetric groups make their appearance. Group- 
theoretically, their importance is obvious from the fact that each 
finite group is isomorphic with a subgroup of some symmetric 
group. I n  fact, if G has n elements, the mapping that assigns to 
each element g of G the permutation of the n elements of G ef- 
fected by (left) multiplying each by g is an isomorphism of G with 
a subgroup of S,. From the general theory, one sees that  the study 
of the representations of S ,  can be carried out by a detailed analysis 
of its group algebra and, in particular, of the regular representa- 
tion. For arbitrary finite groups. the number of inequivalent ir- 
reducible representation is the linear dimension of the centre 
of the group algebra (those elements of the group algebra which 
commute mith all others) ; and this is seen to be the number of 
distinct conjugate classes of group elements. (Two group ele- 
ments a and b are "conjugate" if there is some group element g 
such that a = gbg-l. A conjugate class in a group is the set of 
conjugates of some fixed element.) For symmetric groups each 
conjugate class can be associated mith a certain symmetry pattern. 
Each permutation on n letters permutes various disjoint subsets 
of the letters cyclically among themselves (i.e., placing the letters 
of one subset along the rim of a wheel a t  equal intervals and in the 
proper order. the permutation affects these letters as would a rota- 
tion of the wheel carrying one into the next). Two permuta- 
tions are conjugate precisely when the subsets of one can be 
matched with those of the other so that matching subsets have the 
same number of elements. Thus there are as many inequivalent 
irreducible representations of S, as there are ways of expressing n 
as a sum of nonnegative integers (independent of order). The 
subsets corresponding to a partition of fz constitute a particular 
symmetry pattern. Relative to these, a generalized process of 
symmetrization and alternation is defined ~vhich gives rise to spe- 
cial elements of the group algebra, the so-called Young syin- 
metrizers, in terms of which the irreducible representation 
corresponding to the pattern can be described. If a particular 
pattern has m,, m,, . . . , m, elements in the respective subsets 
(listed in decreasing order of size), the dimension of the space of 
the corresponding irreducible representation is the quotient of 
s (n! )  by (n,!) (n,!) . . . (n,! j ,  where s is the product of all the 
differences n, - n, with h less than j and n, = m, + k - j. Ap- 
plied to S j ,  for example, these results assert the existence of seven 
inequivalent irreducible representations corresponding to the parti- 
tions j , 4 + 1 , 3 + 2 , 3 + 1 + 1 , 2 + 2 + 1 . 2 + 1 + 1 + 1  and 
1 + 1 + 1 + 1 + 1, with dimensions 1,  4, 5, 6, 5,  4 and 1,  respec- 
tively. I t  is no accident that the sums of the squares of these 
dimensions (120) is the order of Sj--it is a consequence of the 
fact that the regular representation takes place on 120-dimensional 
space and each irreducible representation occurs in it  with multi- 
plicity equal to its dimension. 

The applications of the theory of group representations to 
mathematical analysis and to physics entail. for the most part,  
the description of the representations of infinite groups which 
have a topological structure related to their group structure- 
the so-called topological groups. (The topological structure 
is a mathematical formulation of the concepts of "nearness." 
The topological groups are those in which nearness is so defined 
that the product of an element and the inverse of another element 
is near to the group identity provided both elements are themselves 
near the identity.) The most important and the most intensively 
studied of these groups are the Lie groups. Thsse are the topolog- 
ical groups in which the topology near each point is like that of 
n-dimensional Euclidean space for some fixed n. A more general 
class of topological groups, the locally compact groups, have re- 
ceived some attention. These include the discrete groups (those 
in which no group element is "infinitely near" the others- 
every group can be given such a topology), the Lie groups, and 
those which can be constructed from these two classes b y  certain 
group-theoretic processes. The various Euclidean spaces mith 
vector addition as group multiplication and the complex numbers of 
modulus 1 (the circle group) with the usual multiplication of com- 
plex numbers each with its usual notion of nearness are  examples 
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of abelian Lie groups. The invertible operators on 12-dimensional 
Euclidean space, with nearness described in terms of nearness of 
the images of a specific vector and group multiplication the multi- 
plication of operators, is an example of a nonabelian Lie group (the 
general linear group of dimension 12). 

The crucial property of locally compact groups is the existence 
of a measure on them, Haar measure (a notion of "volume" for 
subsets), which assigns the same number (measure) to a subset 
of the group and to the subset obtained from it by left multiplying 
each element of the subset by a fixed group element (each "left 
translate" of the set). Those groups wit11 finite total measure 
constitute an especially important subclass, the compact groups. 
The circle group and the subgroup of the general linear group con- 
sisting of those operators which preserve the lengths of vectors, the 
orthogonal group (unitary group in the complex case), are examples 
of compact Lie groups. The finite groups are compact (discrete) 
groups. 

Several different possibilities for group algebras and regular 
representations present themselves in the case of locally compact 
groups, each shedding some light on the representation theory of 
these groups. The set of finite sums of complex multiples of group 
elements is a direct generalization of the group algebra for a finite 
group, but it  takes no account of the group topology. The in- 
tegrable functions on the group with multiplication like that in 
the finite case (each function thought of as the sum of the products 
of each group element by the function value a t  that group element) 
except that integration replaces ordinary summation is an effective 
generalization which respects the group topology. (This group 
algebra is the L, group algebra and its multiplication is convolu- 
tion multiplication of functions.) The space of square integrable 
functions on G (i.e., L,(G)) is a Hilbert space which is available 
for the various regular representations. Assign to each group 
element the operator ~zhich left translates an La function by g-l 
(as in the finite group case). This operator is unitary, and the 
algebra of finite sums of multiples of these operators is the (left) 
regular representation of the "finite" group algebra. "Convolving" 
an L1 function with L, functions associates a bounded operator on 
L2(G)  with the given L, function. This association is the (left) 
regular representation of the L1 group algebra of G. The algebra of 
operators so obtained is not closed in the various relevant topologies 
on the set of bounded operators, and the various closures of this 
algebra are reasonable candidates for a group algebra (in particular, 
the uniform and the weak closures are of special interest). I t  
is not to be expected that a general unitary representation of G 
can be "extended" to the Ll  group algebra (an essentially topo- 
logical construct) without some further topological restriction. 
The unitary representations which appear in practice are the 
"strongly continuous" representations-those which represent ele- 
ments near the group identity by unitary operators (strongly) near 
the identity operator (equivalently: "weakly continuous" and 
"measurable" unitary representations), and these representations 
are so extendible to the L, group algebra. They are often but not 
a h a y s  extendible to the uniform closure of this group algebra (in 
its regular representation on L,(G)) ; and the question of just when 
they can be so extended is related to some of the most delicate prob- 
lems of mathematical analysis. They are rarely extendible to the 
~veakly closed group algebra (i.e., to the weak closure of the regular 
representation of the L1 group algebra). 

The most satisfactory aspects of this general theory are to be 
found in its application to the classes of compact groups and of 
abelian (locally compact) groups. The theory of representations 
dex~eloped for finite groups is valid for continuous representations 
of compact groups on Hilbert spaces, once summation over the 
finite group (divided by the group order) is replaced by integration 
with respect to Haar measure (normalized so that the group has 
measure 1). The equivalence of such representations with unitary 
ones, the character theory, direct sum decomposition into irre- 
ducible representations, the orthogonality relations and the exist- 
ence of a separating family of (finite-dimensional) irreduc~ble 
unitary representations are valid for compact groups. The critical 
new fact ~vhich must be established in the general case is the finite 
dimensionality of each irreducible representation. The duality 

theory for finite abelian groups carries over intact to the general 
case. The dual (character) group of a compact abelian group is 
discrete (and that of a discrete group is compact). In  particular, 
the character group of the circle is the additive group of integers- 
the correspondence between (L,) functions on the circle and those 
on the integers (described for finite abelian groups) is the Fourier 
series expansion of periodic functions. The additive group of real 
numbers (i.e., 1-dimensional Euclidean space) is its own dual and 
the function mapping, in this case, is the important Fourier trans- 
form. 

A foreshadowing of the complexities of the theory of repre- 
sentations for more general locally compact groups is afforded 
by the decomposition problem for reducible representations of 
abelian groups which are locally compact but not compact. Here 
a direct sum decomposition into irreducible representations (i.e., 
characters) is not always possible as such. Rather, a direct integral 
decomposition, which bears the same relation to a direct sum 
decomposition as integration does to summation (ordinary addi- 
tion), replaces the direct sum decomposition. 

The representations of the 3-dimensional rotation group, R,, 
supply an excellent and physically significant illustration of the 
theory for compact groups. The group R, consists of linear trans- 
formations of (real) 3-dimensional space which preserve the lengths 
of vectors and have determinant 1. The rotations preserve area 
on the unit sphere about the origin (best described in terms of 
3-dimensional polar co-ordinates), so that each such rotation 
induces a unitary transformation on the Hilbert space of square 
integrable functions over the sphere. The resulting unitary repre- 
sentation decomposes into a direct sum of irreducible, finite- 
dimensional unitary representations. From a direct analytical 
study this representation can be shown to decompose into a direct 
sum of spaces of odd dimension, one for each odd number. This 
decomposition is effected by means of the spherical harmonic 
functions on 3-space and their associated surface harmonics on the 
sphere. The orthogonality relations for the surface harmonics 
establish the fact that this decomposition yields all the irreducible 
representations of R,. 

For general locally compact groups it is still possible to establish 
the existence of a separating family of strongly continuous ir- 
reducible unitary representations, and it is still possible to de- 
compose reducible representations into a direct integral of 
irreducible representations; but much of the value of this fact 
is lost in the observation that the decomposition can often be 
performed in many totally distinct ways (i.e., so that no irreducible 
component of one decomposition is equivalent to any component 
of the others). These developments have given rise to the opinion 
that the appropriate process is not decomposition into irreducible 
representations but rather into factor representations. (,4 unitary 
representation is said to be a factor representation when the weak 
closure of the sums of multiples of the representing unitary oper- 
ators has only multiples of the identity operator in its centre. 
Such an algebra of operators is said to be a factor.) The factors 
have been broadly classified into types depending on the nature 
of a dimension function on the projections in the factor (its 
discreteness or nondiscreteness, its finiteness or infiniteness). The 
so-called factors of type I are the most manageable type, from 
the point of view of group representations. These are the factors 
isomorphic with the algebra of all bounded operators on some 
Hilbert space. The (direct integral) decomposition of a group 
representation into factor representations is essentially unique. 
When the resulting factors are of type I the decomposition of the 
representation into irreducible components is also essentially 
unique. The problem of the types of factor representations a 
specific group has (the so-called type problem) is central to the 
general theory. I n  particular, establishing that specific class of 
groups have only type I representations is of vital importance 
to the general theory. 

The detailed investigation of a Lie group and its representations 
proceeds via the study of its associated Lie algebra. If the Lie 
group with its associated topology is thought of as a surface in 
3-dimensional space (or, more generally, a manifold in n-dimen- 
sional space) each vector in the tangent plane (space) a t  the group 
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identity determines a unique vector at  each group element by means 
of (left) translation by that group element. Relative to (i.e., 
in the direction of) the invariant vector field so obtained, (dif- 
ferentiable) functions can be differentiated to give another func- 
tion on the group. If two such vector fields are involved, 
differentiation is performed with respect to each successively in 
both orders, and the result of one is subtracted from that of the 
other, the mapping on functions obtained by this process is the 
same as that due to differentiation with respect to some third in- 
variant vector field. This third vector field is said to be the Lie 
product or bracket of the other two. These vector fields, or-what 
amounts to the same thing since each is determined by a tangent 
vector at the group identity e-the tangent space at e, with the 
Lie product is the Lie algebra of the group (it is a nonassociative 
algebra). Since differentiation is a local process. depending only 
on the points near a point a t  which it takes place, the Lie algebra 
of a group is in reality a construct associated only with that por- 
tion of the group near the identity-the so-called local Lie group. 
Several Lie groups which are distinct "globally" may have the 
same local structure and hence the same Lie algebra (e.g., the 
circle group and the group of real numbers both have the real 
line ni th  the Lie product of each pair of elements 0 as their Lie 
algebra). The distinction between Lie groups which have the same 
Lle algebra is a (global) topological one. Loosely speaking they 
differ in the number and relation of the "holes" in them. A par- 
ticular one of them "covers" the other; i.e., maps homomorphically 
onto the other by a mapping vhich is an isomorphism near the 
identity. For example. the circle has a hole, the real line does 
not, and the real line may be "wrapped" homomorphically around 
the circle. In  the family of Lie groups with a given Lie algebra 
there is one nhich covers all the others-the so-called universal 
covering group of the others (also called simply connected cover- 
ing group-the one which has no holes). The group of reals is the 
universal covering group of the circle. The rotation groups in 
d~mensions 3 and higher are not themselves simply connected, but 
have a twofold universal covering group (i.e., each point in the 
rotation group is the image of precisely two points in this cover- 
ing group). These are the "spinor groups" (Spin(n) for the rz- 
dimensional rotation group R,). 

The Lie algebra of a Lie group may be thought of as a linear ap- 
proximation to the local Lie group in the same sense that a tan- 
gent plane to a surface is the best planar approximation in the 
neighbourhood of the point of tangency. The multiplicative nature 
of the local group is made linear (additive) by the transition to 
the Lie algebra in much the same way that the logarithm converts 
multiplicative numerical problems into additive ones. In fact, 
there is a generalized logarithmic mapping (which preserves dif- 
ferentiability) carrying the local Lie group onto a neighbourhood 
of the origin in the Lie algebra-or, technically more manageable, 
an exponential mapping of the entire Lie algebra into the group. 
By means of this mapping (local) questions about the group can be 
transferred to questions about the Lie algebra (which are more 
easily handled because of the added linearity). h (differentiable) 
homomorphism f of a Lie group G into another H induces a map- 
ping of the functions on H into those on G and consequently of the 
differentiations with respect to invariant vector fields on G into 
those on H; i.e., f gives rise to a mapping df of the Lie algebra h 
of H into the Lie algebra g of G. The mapping df is a homomor- 
phism of g into h ;  i e., a linear mapping which preserves the Lie 
product. Conversely, a Lie algebra homomorphism stems from a 
homomorphism of the local Lie group which may or may not be 
extendible to the full group. I t  is always extendible if the first 
group is simply connected. Applied to finite-dimensional repre- 
sentations of G (i.e , a homomorphism of G into the n-dimensional 
general linear group) this process yields a representation of g; for 
the Lie algebra of the general linear group can be viened as the 
set of all n-dimensional operators ni th  the Lie product of two 
operators A and B as AB - BA. The n-dimensional rotation group 
(and so Spin(n)) have the skew-symmetric operators of trace 0 
(with the same Lie ~ r o d u c t )  as its Lie algebra, r. The study of 
the representations of r uncovers the existence of a representation 
corresponding to one of the local group which cannot be extended 

to all of R,. The "spin" representation of Spin(n) can be effected 
in terms of a construct known as the Clifford algebra. I n  the 
physically important case of R,, Spin(3) can be identified as  the 
group of 2-dimensional unitary operators with determinant 1 and 
also as the group of unit quaternions; the representation theory, in  
this case, is related to the physical phenomena associated with 
electron spin. 

The deeper analysis of the representation theory for Lie groups 
whose finite-dimensional representations are completely reducible 
(the semisimple Lie groups) involves a profound analysis of the 
semisimple Lie algebras and the so-called theory of weights asso- 
ciated ni th  their representations. I t  has been established for such 
groups that their unitary representations on Hilbert spaces a re  of 
type I .  

His to r ica l  Development.- The general representation theory 
for finite groups was developed by G. Frobenius, I .  Schur and W. 
Burnside a t  the end of the 19th and the beginning of the 20th cen- 
tury. Nothing of the deeper theory of finite groups developed by  
such later workers as E.  Artin and R. Brauer has been discussed 
here. The extension of the finite group theory to  compact groups 
is due in part to Schur. who developed the representation theory of 
the rotation group in those terms. The general extension to com- 
pact groups of the completeness and orthogonality of the finite- 
dimensional irreducible unitary representations is known as the 
Peter-Weyl theorem (published in 1927). Lie groups are named 
after M. Sophus Lie, who discovered their fundamental properties 
in the last decades of the 19th century. A deeper analysis of their 
properties and, in particular, the classification of the semisimple 
groups was carried out by E. Cartan in the early part of the 20th 
century. The general finite-dimensional representation theory for 
semisimple Lie groups was developed principally by Weyl in the 
mid-1920s as were the connections between group theory and 
quantum mechanics. The general representation theory for topo- 
logical groups started with the discovery by A. Haar  in the early 
1930s of an invariant measure on locally compact groups. The  
existence of a separating family of irreducible unitary representa- 
tions for locally compact groups was established by I .  Gelfand and 
D. Raikov in the early 1940s The decomposition of unitary repre- 
sentations of locally compact groups into irreducible and factor 
unitary representations was carried out by F. Mautner a t  the end 
of the 1940s This decomposition was based on the powerful the- 
ory of operator algebras developed by J. von Neumann in col- 
laboration with F .  hlurray in the 1930s and early 1940s I n  
particular, the theory of factors is their creation. A general duality 
and function transform theory based on the IlIurray-Von Neumann 
operator algebras was developed by I .  Segal in the early 1950s. 
G. hlackey created a forceful technique for the analysis of repre- 
sentations of groups ~ i t h  type I representations by generalizing the 
Frobenius theory of induced representations. The detailed analysis 
of the infinite-dimensional representations of the semisimple Lie 
groups is the work of Gelfand, M. Neumark and Harish Chandra 
(carried out in the late 1940s and throughout the 19 50s). The  fact 
that these groups have type I representations is a consequence of 
Harish Chandra's results. J. Dixmier established this same fact for 
the so-called nilpotent Lie groups. Examples of Lie groups with 
representations not of type I are known. See also FIELDS; GROUPS; 
GROUPS, CONTINUOUS ; GROUPS, TRANSFORMATION ; ALGEBRAS 
(LINEAR) ; MATRIX ; TOPOLOGY. ALGEBRAIC. 

BIBLIOGRSPHY.-C. Chevalley, Tlzeory of Lie Groups (1946) ; L H. 
Loomis, An Introduction to Abstract Harmonic Analysis (1gj3) ; 
F. Murnaghan, The Theory of Group Representations (1938) ; L. 
Pontryagin, Topological Groups (1939) ; A.  Weil, L'IntSgration duns les 
groupes topologiques et ses applications (1940) ; H Weyl, Theory of 
Groups and Quantum  mechanics (1931), Classical Groups (1939). 

(R. 1'. K.) 
GROUP THEATRE, New York, was founded in 1931 for 

the purpose of establishing a permanent company of stage crafts- 
men under a unified policy in the choice of plays and in production. 
The group preferred plays it considered relevant to the American 
social scene. The technique of acting employed emphasized per- 
sonal as ~ i ~ e l l  as artistic truth-a technique derived from the so- 
called Stanislavski method. 

(See STANISLAVSKI.) 
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The three director-founders of the organization were Harold 

Clurman (sole director after 1937), previously an actor, stage 
manager and playreader for the Theatre Guild; Cheryl Crawford, 
who had been the Theatre Guild's casting director; and Lee Stras- 
berg, an actor and occasional director of amateur productions at  
a Xem York city settlement house. 

The  Group Theatre's first two productions, Paul Green's The 
Hozcse of Connelly and 1931- by Claire and Paul Sifton, were 
produced under the auspices of the Theatre Guild. Subsequent 
productions, 25 in all, were presented independently and financed 
piecemeal, the latter condition being the cause for the final break- 
down of the enterprise. 

Though the first plays were critically acclaimed for the quality 
of their performances, financial success was not achieved until 
1933 vcith the presentation of Sidney Kingsley's M e n  in Whi te .  
Other outstanding plays produced by the Group Theatre were by 
Clifford Odets, a member of the actieg company from its inception 
-notably Awake and Sing,  Wai t ing  for L e f t y  and Golden Boy.  
Jolznny Johnson by Paul Green, music by Kurt Weill, and M y  
Heart's in the  Highlands by William Saroyan were also presented. 

The Group Theatre exercised a considerable influence on the 
American stage in three ways: ( I )  its acting and production 
methods became virtually standard after 1945 ; (2) its emphasis on 
social themes was characteristic of the period and helped foster new 
writing talent; and (3) its personnel came to occupy prominent 
places in the years following the Group's demise (1941). Harold 
Clurman, Elia Kazan and Robert Lewis were among the leading 
directors of the American theatre in the 1950s. Stella Adler 
(Studio). Sanford Meisner (Neighborhood Playhouse school) and 
Lee Strasberg (.Actors' Studio) mere outstanding teachers of acting. 

See H Clurman. Fervent Years: the Story of the Group Theatre and 
the Tlzirties ( 1 9 4 j ) .  (HD. E. C.) 

GROUSE, many well-known game birds belonging to the fam- 
ily Tetraonidae, plump-bodied, fomllike birds with strong, feath- 
ered legs and mottled plumage, lacking the brilliant colours of the 
pheasants but well adapted for concealment. They are of medium 
to moderately large size; fly swiftly for short distances; feed on 
or near the ground on seeds. berries and young plant shoots; and 
nest on the ground. usually laying six to ten or more eggs. They 
are confined to the northern hemisphere, six genera being found 
only in S o r t h  America, four only in the old morld, and one-the 
ptarmigans (Lagopus)-circumpolar in distribution. The nhite- 
tailed ptarmigan (L. le?lcurus) is found in the mountains of western 
North America, xhlle the aillow ptarmigan (L. lagopus) and rock 
ptarmigan (L naut?~s) are circumpolar in range. The nillow and 
the rock ptarmigan are remarkable for t h e ~ r  seasonal changes in 
plumage; pure vhlte in the winter blending with the snow, bro~irn 
and black in the spring and more finely and more narro\z.ly marked 
mith brown and black in the summer, blending with the vegetation 
of their nestlng grounds. 

A very popular v~oodland game bird of Xorth America is the 
ruffed grouse (Bonasa zlmbellzis), so named because it has a ruff of 
large feathers on the sides and back of the neck which are elevated 
somenhat in display. The cock's performance consists of posing 
rather stiffly erect and rapidly beating his wings to and fro to make 
a loud drumming sound. The bird has a favourite log from shich 
it drums repeatedly in the spring and early summer. I n  the winter 
the scales on the toes grow out laterally forming a fringe nhich 
has been described as "snovishoes" and which may assist the birds 
in walking about in the sno\\. 

The grouse of the British Isles is the red grouse (L. scoticus), 
one of the four specles of ptarm~gan. 

TTXO species of capercaillies ( T e t r a o ) ,  two species of black 
grouse ( L y r u n l s )  and t\\o species of hazel hens (Tetras tes)  oc- 
cur in Europe and Asia. In Korth America there are t n o  species 
of pralrle chlckens or pinnated grouse (Ty?npaizuclzzcs), the sharp- 
tailed grouse (Pedioecetes phasca?zellzls) and the large sage hen 
( C e ~ z t r o c e r c ~ ~ s  zlroplzasianzis). The Canada spruce grouse (Crzna- 
clzztes caizudensis) is a less mary blrd, as is its smaller relative. 
Franklin's grouse (Car~achites jranklznz ) ,  also knovrn as the fool 
hen. The sharp-v~nged grouse (Falcipennis falcipennis) of north- 
eastern Asia is rather like the Canada spruce grouse. The sooty 

h O O C R O Y I  G O O D P A S T E R  F R O M  N A T l O N A L  A U O U B O N  S O C I E T Y  

R U F F E D  GROUSE ( B O N A S A  U M B E L L U S ) ,  A P O P U L A R  NORTH A M E R I C A N  G A M E  
B I R D  

grouse (Dendragapus obscz~rzcs) is the blue grouse of hunters. 
See BLACKCOCK ; CAPERCAILLIE ; HEATH HEN ; PTARMIGAN ; 

PRAIRIE CHICKEN or PRAIRIE HE?;. 
(G. F. Ss.; Hr. FN.) 

GROUSE LOCUST, an insect of the orthopterous family 
Tetrigidae, related to the true grasshoppers or Acrididae (see 
GRASSHOPPER). Grouse locusts are small (seldom over an inch 
long), con~monly brown, gray or moss green and often blotched or 
lined with whitish. They are usually abundant on moist soil or 
among dead leaves along the edges of ponds. but are also found in 
dry places. Unlike the true grasshoppers their forewings are re- 
duced to small pads or are absent, the folded membranous hind 
wings being protectively covered by a pointed prolongation of the 
thoracic shield. Many species are dimorphic-one form short, 
with reduced hind wings, the other long, with functional hind wings. 
Sound-producing and hearing organs are absent. The family is 
world-wide, but is best represented in the tropics, where are found 
bizarre forms ~vi th humped backs, spines or high crests. In North 
America 2 7  forms occur; in Europe there are about 10, and only 
2 in Great Britain. The inheritance of form and coloration in 
species of the genus Paratettix has been much studied by geneti- 
cists. Although grouse locusts are vegetarians, they are not eco- 
nomically important pests. 

See also LOCUST. 

d 
G R O U S E  LOCUST 

BIBLIOGRAPHY.-LV, S. Blatchley, Orthoptera oj Northeastern Anzerica 
(1920) ; L. Chopard, Biojogie des Orthopteres (1938)  ; R. K. Sabours, 
"The Genetics of the Tettigidae," Bibliogr. Genet., vol. j ( 1 9 2 9 ) .  

(T. H. HI.) 
GROVE, FREDERICK PHILIP (1871 ?-1948 j , outstand- 

ing Canadian novelist, was the first to write realistically about the 
pioneers of the Canadian west. Born in northeastern Europe of a 
Swedish father and Scottish mother, he spent much of his youth 
traveling in Europe with his mother. He was stranded in Toronto 
in 1892, while on a pleasure tour, by the sudden death and bank- 
ruptcy of his father. For the next 2 0  years he led the life of a 
hobo in the American and Canadian \vest. In  1912 he became a 
schoolteacher in Manitoba. where he lived until 1929. In  that year 
he moved to Ontario, first to Otta~va and then to Simcoe. where he 
owned a farm and wrote his later no\~els. He died at  Simcoe on 
Aug. 19. 1948. Soon after his arrival in Canada, Grove began to 
write his realistic novels of prairie life, but they remained in manu- 
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script for a generation. I t  was not until 1922 that he found a 
publisher for his first book. Over Prairie Trails, a series of de- 
scriptive and narrative sketches. A similar book, T h e  Turn  o f  the  
Year ,  appeared in 1923. His first novel, Settlers of the Marslz, 
when it finally was published in 1925, caused a sensation by its 
frankness and realism. He subsequently published seven more 
novels, of which the best known are A Search for America (1927), 
Our Daily Bread (1928) and T h e  Y o k e  of Life (1930); a book of 
essays, I t  Needs  t o  B e  Said (1929); and his autobiography. I n  
Search o f  Myself (1946). 

Grove's novels are somewhat stiff in style and clumsy in con- 
struction, but they live by virtue of the honesty of his vision. 
His pictures of prairie life (often bleak and sombre) bring out 
the rugged perseverance of the pioneers and have great documen- 
tary value. 

&e D. Pacey, Frederick Philip Grove ( ~ g q j ) ,  Creative Writing in 
Canada (19 5 2 ) .  ( D .  P.) 

GROVE, SIR GEORGE (1820--I~OO), English writer on 
music, \vas born at  Clapham on -4ug. 13, 1820. In  1849 he became 
secretary to the Society of Arts. and in 1852 to the Crystal palace. 
In  this capacity he threw all the weight of his influence into the 
task of promoting the best music of all schools in connection with 
the weekly and daily concerts a t  Sydenham, which had a long and 
honourable career under the direction of August hlanns. LVithout 
Sir George Grove that eminent conductor ~vould hardly have suc- 
ceeded in doing \\hat he did to encourage young composers and to 
educate the British public in music. Grove's analyses of the 
Beethoven symphonies, and the other ~vorks presented at the 
concerts, set the pattern of nha t  such things should be; and it 
was as a result of these, and of the fact that he \\as editor of 
ll/racmillan's Manazine from 1868 to 1881. that the scheme of his 

famous Dictionary of ,Mzlsic and ilfusicians, published from 1878 
to 1889 (2nd edition, edited by J. A. Fuller Maitland. 1904-07; 
3rd ed., 1927 and 4th with supplement, 1940, both edited by H. C. 
Colles 118 79-19431 ) , was conceived and executed. JVhen the 
Royal College of Music mas founded in 1882 he was appointed its 
first director, receiving knighthood. He died a t  Sydenham 
May 28, 1900 

See C. L. Graves, Life and Letters o f  Sir George Grove (1904). 
GROVE does not appear in any other Teutonic language, and 

the X e w  English Dictionary can refer it to no Indo-European 
root; Skeat connects it with "grave," to cut, and makes the 
original meaning a glade cut through a T T O O ~ ,  a small group of 
trees smaller than a nood. groning naturally or pldnted in partic- 
ular shapes in a park, etc. Groves have been connected with 
religious worsh~p from the earliest times. (See  TREE CULTS.) 

"Grove" mas used by the authors of the Authorized Ve~sion to 
translate two Hebrew words: ( I )  'eshel, Gen. xxi. 33, I Sam. xxii, 
6, rightly given in the Revised I'ersion as "Tamarisk"; (2)  asherah 
in many places in the Old Testament. The asherah, a wooden 
post erected at  the Canaanitish places of worship, and by the 
altars of Yahweh, may have represented a tree. 

GROWTH. Scope and I n t e r r e l a t i o n s  of t h e  G r o w t h  
Phenomenon.- There are many d~fferent yet closely interrelated 
categories of growth, including growth of individuals and growth 
of populations, growth of animals and growth of plants, growth 
of unicellular organisms and growth of multicellular organisms, 
growth by cell division into the same and into different kinds of 
cells and growth by cell enlargement. 

The phenomenon of growth is basic and very complex; there- 
fore, it is investigated by, and is of great interest to, many 

Fig.  1.- (A) T h e  rapid decline in range of accommodation of vision a t  age 
10 years substantiates Minot's theory t h a t  the aging rate  is most rapid in  the 
earliest years. The lens continues growth b u t  a t  a declining rate wi th  conse- 
quent decline i n  the relative amount  of  young tissue wi th increasing age. ( B )  
Durat ion of l ife is d i rect ly  proportional to the length of t i m e  to reach 
mature sire; or inversely propot.tional to the speed of maturation (k i n  
equation 2) 
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Fig. 2.-The growth curves of individuals and populations ( inc luding human 
populations) are s imi lar  i n  design. indeed, they can be made t o  colnclde for 
most of the curve. A l l  growth curves consist of a segment of increasing 
slope in early growth and a segment of decreasing slope i n  late growth, 
joined together a t  puberty i n  animals, f lowering i n  plants and "coming o f  
age" i n  populations 

specialists. For instance, embryologists specialize in the study of 
the embryonic period of growth, and investigate the mechanisms 
that make the embryo grow as it does, and how to modify it. 
Cytologists and histologists study the structure and function of 
individual cells in growth, how growth occurs by cell division, cell 
enlargement, differentiation and so on. hlorphologists are con- 
cerned with problems of organization, with the way different 
kinds of cells are produced, assembled into different organs and 
developed into bodies of different shape or form. 

To  the agriculturist, growth means efficient production of ani- 
mals and plants to be used for 
food, shelter and work. To the 
educator and home economist, 
growth means promoting healthy 
development of children by good 
food and environment. To  the 
cancer specialist, i t  means the 
study of the mechanisms whereby 
some cells flare up into a spurt 
of wild growth, overrunning, chok- 
ing and finally killing the rest of 
the body. The cancer-growth spe- 
cialist also concerned with de- 
veloping methods for the treat- 
ment of cancerous growth: Should 
i t  be surgical extirpation? Inacti- 
vation by radium or X-ray treat- 
ment? Changing the body chem- 
istry by dietary and hormonal 
methods? The physician may be 
concerned with suppression of 
cancerous growths, with suppres- 
sion of harmful bacteria, with 
stimulating growth of beneficial 
bacteria, with stimulating growth 
of stunted children or depressing 
growth of overfat or overgrown 
ones. The ecologist studies the 
rise and decline of populations and 
the mechanisms that actuate these 
rises and declines. Statesmen, 
military men and industrialists are 
interested in growth of the human 
population because they make 
long-range plans on the basis of 
predicted future population. 

To  the nutritionist, growth is 
a nutritional and metabolic proc- 

ess, and he analyzes foods and their fate and functions in the 
body, searches for unknown nutrients and investigates the influ- 
ence of each nutrient individually and collectively on growth and 
metabolism. The endocrinologist likewise investigates the influ- 
ence of hormones, individually and collectively, on metabolism 
and growth. The gerontologist views growth as the path to old 
age and to death, and death as the endpoint of all the antecedent 
events. 

The student of reproduction and evolution views growth and 
maturation as preludes to reproduction, and reproduction as an 
evolutionary mechanism for replacing the aging and dying with 
new and possibly better individuals; for maintaining the social 
body young and crisp in spite of the aging and dying of its con- 
stituent members (see POPULATION ECOLOGY). Thus viewed, evo- 
lution is growth of the species (see EVOLUTION, ORGANIC) by a 
succession of growing, aging, reproducing, struggling, dying organ- 
isms, often overtaken by some catastrophe, analogous to the con- 
templated effects of atomic-bomb warfare. 

The frequency of such evolutionary catastrophes to species is 
demonstrated by the fact that of the 8,000 species of mammals 
that have been known to exist, about 4,000 have become extinct, 
often at  the peak of their evolutionary glory, such as the extinc- 
tion of the sabre-toothed tiger after it developed the most per- 
fect sabre teeth, the extinction of the mastodon and mammoth 
after they developed the largest body size. These evolutionary 
illustrations on how success in evolution may lead to even- 
tual failure suggest the idea that an important characteristic 
of many biological processes, including growth, is that suc- 
cess tends to develop the seeds of failure. Everything, includ- 
ing growth, seems pregnant with its contrary. For instance, 
growth develops a condition which may first retard growth 
in accordance with the law of diminishing returns, then finally 
stops it. 

Growth is a transformation of one form of energy and matter 
into another. Living things are by definition transformers of 
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F ig.  3.-With the exception of man, the growth curves of a l l  species investigated are so much alike tha t  they can 
be made to coincide. Man differs from other species i n  having a very long juvenile period (ages 3 to 13 years). 
I n  other species the termination of weaning almost coincides w i t h  sexual matur i ty ,  so they have l i t t l e  or no 
juvenile period 



GROWTH 9 I9  
BACTERIA/C.C. ever decreasing rate, so tha t  the  proportion of young t issue in i t  

~ 1 0 4  declines with increasing age. T h e  metabolic, especially anabolic, 
130 000 decline x i t h  advancing age is associated ~ v i t h  the tendency f o r  a 
20.000 deteriorating hardening of the vital structures. 

In 1889 C. S. Minot suggested that "retardation oi  growth is old age 
10 000 
8 COO and its cessation is death." Decline in growth-iil renewal of body 
6 -a cells-in anabolism, leads to aging, to growing old, probably because 
5 COO 
4 000 the body tissues are colloids; and, like other colloids, they underyo 
3.000 with iqcreasing time progressive dehydration, reduction in chemical 
2.000 reactivity and elasticity, that is, they increase in hardness. The loss 

oi elasticity is reflected on the body surface by the appearance and 
1.000 feel of the skin and by the inability oi the eye to accommodate itself 

5 800 to near or far vision, necessitating the use of "readins classes" by age 
600 40 in the farsighted. The loss of elasticity of the eye, with increasing 5 2:; age, has been measured irom the age of ten years onv-ard as  shown 

2 300 in fig. ~ a .  The loss oi elasticity within the body is reflected by harden- 
B 200 ing of the arteries and related vital tissues! with consequent increasing 

frequency of death from heart and kidney failure. The  aging rate is, 
100 as a rule, directly proportional to the maturation rate; tha t  is, the 
80 
60 sooner the cells "cease" multiplying, the sooner they get old (fig. ~ h ) .  
50 
40 

The masimal duration oi liie is about five times the period taken to 
30 reach iull body size. For instance, the maximal duration of human 
20 

life is about IOO years, which is about five times the period taken to 
reach iull body weight and height. There are, of course, individual 

10 
and species variations in this respect. 

8 The nutritional relation between the rate of growth and the rate 
6 
5 of aging, as measured by masimal longevity, xvas demonstrated by 

HR. o I 2 3 4 5 6 7 C. M. AlcCay and L. A. Maynard. They reported in 1q41 that the 
AGE 

F R O M  B R O D Y .  " B I O E N E R G E T I C S  A N D  GROWTH,'  C R E I N H O L D  P U B L I S H I N G  C O R P . ,  1 9 4 5 )  
maximum duration oi  life in their rapidly maturing irichly-fed) male 
rats was 896 days and in their slowly maturing (underfed or starved) 

Fig. 4.-The growth curve of a bacterial population plotted on ar i th log Paper- rats 1,og j days; in the rapidly female rats gS,; days and in 
The data for 3 hours are distributed about a straight line, indicating t h a t  
growth during time is exponential, or in progression, or at 

the slowly maturing ones 1.320 days. These results do not imply that 
pound interest rate; at the instantaneous rate or 185% per hour, the popula- starvation of the young is desirable, because underfeecling also involt-es 
t ion is doubled in size every 0.4 hour. ~h~ inflection in the curve at 4 hours serious hazards; it does imply that the overieedine, leading to  esces- 
coincides w i t h  food l im i ta t ion  sively rapid growth or fatness, is not desirable. Insurance companies 

are well aware of the lower expectation of life in overied adults. But, 
even in the young, excessive plumpness that mothers love so much in 

energy and matter.  Green and related coloured plants appropriate their children is not necessarily an indication of good nutrition. 
energy f rom the sun and mat ter  from the air and  soil, trans- Metamorphosis.- Growth continues from the time of conception 
forming the  energy and mat ter  into the energy-matter of plant 
tissue ( see  PHOTOCHEXISTRY) ; animals appropriate the energy- C.C. 

matter synthesized by the plant (or feed on animals that con- 60 

sulned plants) ,  The  student of transformation of energy and so 
matter in living things investigates the expenses associated with 
growth processes, and with the division of the energy expenses 40 

be t~ reen  the  cost of maintenance of the formed organisms and 
the cost of work of growth-the work or energy cost of trans- 30 

forming the energy in the form of light to the energy in the form 5 
of plant tissue, and the  work of transforming the food energy tha t  5 
the  animal eats into the tissue energy of the animal body ( see  *, 
I \~TRITIOK) .  In  brief. he is concerned with the efficiency of t he  2 growth process. 

Growth is most spectacular in early embryonic life; one con- 
templates with amazement how a minute protoplasmic disc, as on w 

t h e  yolk of a bird's egg develops, for  example, into a respectable ' 
chick within 21 days, containing billions of cells grouped into ,o 

many  different organs ranging from deeply sensitive brain and  q s  
8 

nerve to  inert  feathers (see VERTEBRATE EIIBRVOLOCI) A repro- Eg 
ductive cell of similar microscopic size-about 1/10 of one milli- 5 f 
met re  ( 1 / 2  j0 in.) i n  diameter-may develop into whale: mouse 
or man,  depending on i ts  constitution; an  egg of a given species 5 

m a y  develop normally, o r  sometimes into a helpless monster 8 
( q . ~ . ) ,  often depending on the diet supplied to the mother. T h e  4 

potentialities of t he  tiny reproductive cells (see REPRODUCTIOX) 
a re  relatively much greater than of the tiny atomic bomb irhich i 

non7 grips the  world in terrified fascination. Indeed, the polten- 
tialities of t h e  bomb were developed by the potentialities of the  o 
human egg. 2 lo 

G r o w t h  and Aging.-Gro~vth is not confined to early l ife;  
on the  contrary, i t  lasts as  long as life. Life is growth, constant 
renewal. R .  Schoenheimer and associates, employing isotopes of 
hydrogen and nitrogen as  tracers, demonstrated about 1940 tha t  B. lactir ocrdi in pas- 

teurized skim milk at 25' C. 
living tissue-protoplasm (q.n.)-is forever exchanging some of (Van Slyke and Baker) 

i ts  "building stones," such as amino acids. and taking in others HR. '15 IS  17 18 19 20 21 ;2 ;3 24 25 

from the food. T h e  breaking-down or giving-up phase of life is AGE 

catabolism; the building-up phase is anabolism; the F R O M  B R O D Y ,  n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~  A N D  G R O W T W , ~  ( R E I N H O L D  P U B L I S X I N G  C O R P . ,  1 9 4 1 )  

of the two is nzetabolism. I n  early life, anabolism (grolvth) is Fig.  5.-Increase i n  lactic-acid level i n  m i l k  associated w i t ?  the g rowth  of 

predominant; in late life anabolism is recessive; aging is decrease milk-sour ing bacteria. U p  t o  23 hours growth occurred exponential ly a t  47% 
per hour, doubling i ts  size every 1.5 hours. A t  23 hours the accumulated 

in anabolism. There is perpetual renewal of the body, but a t  a n  acid curdled the m i l k  and stopped the exponential type o f  growth 
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Fig. &-The growth curve of the human population in the North American 
colonies and in the United States. The distribution of the data about a 
straight l ine of slope O.M9 indicates that the human population increased in 
geometric progression between 1660 and 188Vat the instantaneous compound 
interest rate of 2.9% per year, or doubled every 24 years. By 1880 the 
data points began to fal l  off from the straight line. The population "came 
of age" in 1880, and its present growth rate is rapidly declining in accord- 
ance with the siamoid shape in Fig. 2. (The  population increase in the 
United States was 17,000,000 during 1920-30, and only 8,000,000 during 
1930-40) 

to death. But, within this general continuity, there are many discon- 
tinuities. Individual organisms, and frequently populations of organ- 
isms. pass through metamorphosis-like critical periods. For  instance, 
birth, the emergence into the outside world is an obvious shock, a 
critical period which many fail to survive; puberty, the advent of the 
reproductive function with its associated personaIity changes, is an- 
other obviously critical period. Prenatal growth curves show breaks 
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which may reflect similarly critical periods (see figs. 7 and 8).  B u t  the 
most dramatic critical periods are observed among insects when, for  
instance, the grub is transformed into a butterfly; and in amphibians, 
when the tadpole is transiormed into a frog. Such changes are called 
nzetanzorp;zosis. Growth is, then, a continuous process but  containing 
many discontinuities. 

Regenera t ion .- It  is possible to  introduce critical growth periods 
or induce special kinds of growth experimentally. For instance, on re- 
moving a tadpole's tail, a new tail will grow out, in every way similai 
to the one removed. This is called regeneration. Regeneration occurs 
even if the animal is not  supplied with food, when the tail grows a t  
the expense of the building materials in the other parts of the body. 
The healing of wounds and recovery from starvation are other examples 
of regeneration. Some parts of the body, such as the outer layers of skin 
and the blood cells, die continuously and are made good by regenera- 
tive processes. Similar regenerative processes probably occur in  other 
parts of the body, as illustrated by the results of Schoenheimer already 
noted. Growth (and life in general) is like a stream with rapidly 
changing water but fairly stable patterns of banks and whirlpools. 

Definitions.- Growth is biological synthesis of living tissue, or 
protoplasm. Growth may be by cell enlargement (such as growth of 
nerve and muscle fibres), but  i t  is mostly by cell division. Develop- 
ment is growth co-ordinated toward the production of the complete 
organism. Growth of tissue in vitro, of cancer, of teratomata, is with- 
out  directive significance outside of self-multiplication; growth of an 
embryo is directive, developmental in the production of an organism 
in accordance with a predetermined design. The cells in a healthy 
embryo do not merely increase in  number as cancer cells do, but  they 
differentiate into different kinds of cells (liver cells, brain cells, etc.) 
forming different organs (liver, brain, etc.), and  such differentiation 
occurs in  an orderly fashion so as to  produce a normal harmonious 
adult. The successive cleavages of the mother cells into the different 
kinds of daughter cells is differentiation, and the grouping of the cells 
into organs is morphogenesis and organogenesis. (See also DEVELOP- . . - - 
MEXT, AVIMAL.) 

A n t i c i p a t o r y  and O r g a n i s m i c  Aspects.-One distinguishing 
feature characterizing normal developmental growth is its "purposive- 
ness," "anticipation" of future needs not only of the individual but  
also of the species. For instance, the production and expulsion of the 
polar bodies by the egg prior to  fertilization occurs as if i t  antici- 
pated and prepared itself especially for the reception of the sperm t o  
form the zygote (the first body cell which carries hereditary de- 
terminers or genes of both parents). A related example is that  the 
plan for the development of the reproductive system is laid out antici- 
patingly in very early life, long before i t  is called upon to  function 
reproductively in the evolutionary interest of the species; another 
example is that the mammary gland is developed in anticipation of 
the possible birth of a n  infant long before the occurrence of the antici- 
pated event which may never occur. 

There is no physical explanation for  this anticipatory, apparently 
purposive or teleological, behaviour in growth and development. One 
may perhaps view the living sqstem in somewhat the same light as a 
physicist xieu~s a n  electromagnetic field. Just as the "field" in physics 
is conceived to be a ph>sical (i.e., electromagnetic) integrative process, 
so the growth field in biology may be considered to be an integrative 
biological process, binding many components into a harmonious whole 
to achieve or to maintain a certain desirable state. For instance, dis- 
turbing a tadpole by removing its tail leads to  the replacement of the 
lost tail by an almost identical new one, thus restoring the disturbed 
"field." Many types of healing, i f . ,  restoration of the integrity of the 
field, occur so rapidly that  they are unnoticed. Growth of a whole 

Fig. 7 .- ( A )  Prenatal growth of the chick on arithlog paper (upper part) 
and on arithmetic paper (lower part)  as measured by metabolism (COI 
production). The two segments represent growth a t  9870 and 31% per 
day, and the breaks at  5 and 15 days represent metamorphosis-like 
critical period as indicated by Fig. 9. (B)  The changes in modes of 
respiration at 5 and 1 5  days are associated with mortality peaks. A t  5 
days there is a change in ability to oxidize lactio acid and a t  15 days 
a change in mode of respiration 
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organism, like the regeneration of a tadpole's tail, proceeds as if the 
"normal" condition were that represented by the mature state. One 
may then say that the growth process is controlled by a powerful 
biological organismal "field." 

T h e  S h a p e  of the A g e  C u r v e  of G r o w t h  and its M a t h e -  
m a t i c a l  Representation.- Perhaps unexpected is the fact that, 
as shown in fig. 2 ,  the general shape of the time curve oi growth in 
volume, weight or population number (see POPULATION ECOLOGY), is 
virtually identical for the growth oi individual animals and plants, 
and oi  populations of animals or plants. On second thought, the simi- 
larity between growth curves of multicellular individuals and popula- 
tions is not surprising since ultimately both are collections of repro- 
ducing individuals. Reproducing cells make up the body of gro

w
ing 

individuals and these individuals, in turn, make UD the body of grow- - - 
ing populations. 

Fig. 2 shows that the age curve of growth may be divided into 
t ~ v o  principal segments, the first of increasing slope, designated self- 
accele~ati~zg plzase; the second of decreasing slope, designated self- 
inhibiting phase. The shape of the curve may accordingly be said to 
be moulded by two opposing iorces, growth-accelerating and growth- 
retardi?zg. 

The growth-accelerating force maniiests itseli, in the early history 
of the individual or population prior to the development of gromth- 
restricting iorces in the environment, by the tendency of the repro- 
ducing units to reproduce exponentially, that is, at  a constant per- 
cerztage rate in a geometric progression, i.e., one reproducing unit, 
such as a bacterium, divides into two bacteria, z to 4, 4 to 8, 8 to 16, 
16 to 32, etc. This may the population is doubled at constant time 
intervals, and the number of new units is always proportional to the 
number of reproducing units, to the growth already made. Money 
invested at  compound interest is also doubled at constant time in- 
tervals. Early increase in the size of a body or a population is like 
that of capital invested at  compound interest. The equation 

S=Aekt (1) 

represents the course of such growth, in which S is the size of the body 
or population at  age or time t ,  and rook is the percentage growth 
rate, assuming that the compounding is done not annually or quar- 
terly but every instant. Such instantaneous compounding is added up 
for a conventional unit of time such as hour, day, year, and rook is, 
then, the instantaneous compound interest rate of growth per finite 
time unit. 

I t  is evident, however, that growth a t  compound interest-that is, 
in the sequence I ,  2 ,  4, 8, 16, 32, 64, 128, 256, 512, etc.-can not last 
very long either in financial or biological processes. Sooner or later 
sufficiently powerful restrictive iorces must develop in the internal or 
external environment to  prevent such exponential growth because of 
the sheer limitation of the universe for population growth; and ior 
individual growth because of clogging of the transportation systems 
for nutrients and wastes, through progressive decline in relative sur- 
face areas with increasing size, with accumulation of inert tissue and 
progressive dehydration and decline in permeability. Sooner or later 
growth must change its course from being proportional to the growth 
already made, or to capital already accumulated, to being propor- 
tional to growth yet to be made, or to the available space and other 
resources required for growth. Here the environmental limitations or 
growth-inhibiting forces exert the limiting repressive influence on 
growth rate. The precise factors limiting growth will be presently 
noted. 

Xow just as in early life, during the self-accelerating phase of 
growth, the percentage growth rate is directly proportional to the 
growth already made, so in late life, during the seli-inhibiting phase 
of growth, the percentage gronth rate is directly proportlonal to the 
growth yet t a  be made to reach the mature size. The course of such 
growth is represented by the equation 

in which S is the size a t  age or time t and rook is the instantaneous 
percentage growth rate with respect to the growth yet to be made to 
reach mature size A .  

The junction or "major inflection" between the seli-accelerating 
~ h a s e  of growth represented by equation ( I )  and of the seli-inhibiting 
phase represented by equation (2) occurs during puberty in anima!~, 
flowering (or equivalent stage) in plants, and "coming of age" in 
populations. The whole curve, as shown in fig. 2, thus has a sigmoid 
or s-like shape. The junction between the segments of increasing and 
decreasing slope, called the major inflection, reflects the development 
of a limiting critical situation in the internal environment of multi- 
cellular organisms or in the external environment oi populations. 

The fact that the major segments of the growth curve may be rep- 
resented by the simple equations ( I )  and ( 2 )  above does not mean 
that growth is a simple process; just as a simple statement by an  
accountant of a manufacturing concern does not imply that the manu- 
facturing process is simple. 

Fig. 3 demonstrates the similarity of shape betm-een the age curves 
of different animal species. The human age curve differs from the 
others in having a very long juvenile period, a long interval between 
weaning and puberty (approximately from 3 to 13 years) ; this period 
is absent in laboratory and iarm animals. In these animals, weaning 
merges into puberty without the intervention of the juvenile phase 
found in man. The uniquely long juvenile period in man is o i  great 
interest to students of evolution and education because, as John Fiske 
remarked in 1883, "If there is any one thing in which the human race 
is signally distinguished from other mammals, it is the enortnous dura- 
tion of their infancy . . . a period of plasticity . . . a door through 
which the capacity for progress can enter . . . power to modify . . . 
inherited tendencies." 

C u r v e s  of E a r l y  Growth of  P o p u l a t i o n s  and M u l t i c e l l u -  
lar Individuals.- Fig. z illustrates the general shape oi  the entire 
growth curve as plotted on arithmetically divided paper. Fig. 4 shows 
early growth of a bacterial population as plotted on arithlog paper 
(horizontal axis is divided arithmetically, in the arithmetic progres- 
sion I ,  2 ,  3, 4, etc., and the vertical axis is divided logarithmically, in 
the geometric progression I, 2 ,  4, 8, 16, 32, etc.). Growth a t  compound 
intekst  (in geometric progression, according to equation I )  plots 
linearly about a straight line on arithlog paper. Fig. 4 shows that  the 
early growth of a population of bacteria plots a straight line on arith- 
log paper. The slope oi  the line is 1.85, meaning that during the three 
hours ilz which growth proceeds in geometric progression, the popula- 
tion increases at the instantaneous rate of 1857, per hour or that i t  
was doubled every 0.4 hour. The break at  4 hours reflects the intrusion 
of a critical factor, which was a growth-limiting decline in the food 
supply, as demonstrated by adding food whereupon the preceding 
growth rate was resumed. 

Milk-souring bacteria obtain their energy by transforming lactose 
(milk sugar) into lactic acid, and the rate of lactic acid accumulation 
is a good mdication of the rate of growth of the bacterial population. 
Fig. 5 shows linear distribution oi data for lactic acid accumulation 
ior a period of 23 hours. The value of the slope ( k  in equation I )  is 
0.47, meaning that during the 23 hours the lactic acid accumulated a t  
the instantaneous compound interest rate of 47% per hour, or tha t  
the lactic acid level was doubled every 1.5 hours. The break in the 
curve a t  2 3  hours indicates the development oi a growth-inhibiting 
factor in the snvironment. On adding lime water to neutralize the 
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accumulated lactic acid, the former growth rate was resumed, demon- 
strating that in this case the lactic acid was the growth-inhibiting 
factor. 

The reader may be surprised, perhaps shocked, to learn that, arith- 
metically speaking, human populations grow in accord with the same 
fashion, or "law" of growth, as bacterial populations. Fig. 6 shows 
that the human population, in what is now the United States, in- 
creased for a period of over two centuries, from 1660 to 1880, at  
the instantaneous constant percentage rate of 2.99% per year. 

Whereas the bacterial population in fig. 4 was doubled every 0.4 
hours, the human population was doubled every 2 4  years (fig. 6). 
Incidentally, about r ig8 T .  R. Malthus published a book which be- 
came famous for its pessimistic outlook for the future of man be- 
cause of the discrepancy between the reproductive drive and capacity 
on one hand and the limited available land for food production on 
the other. Since the human population tends to be doubled every 
25 years while the food supply tends to remain constant, eventual 
famine is inevitable. His statement about the doubling rate of popula- 
tion appears correct from fig. 6 ;  but this holds only for the early 
history oi the population. Fig 6 shows the development of a devia- 
ticn from the straight line by 1880. 

This deviation about 1880 coincides with the end of the "free fron- 
tier land" era in the United States, with consequent gradual shiiting 
of the population from the farm (where wife and children are assets) 
to the city (where wife and children are liabil- 
ities) with consequent dampening of the child- 
bearing urge; it coincides with the increasing 
educational standards, with consequent delay 
in marriage; it coincides with the increasing 
wants for automobiles and other gadgets, with 
consequent delay in childbearing. Delay in 
childbearing means decline in population 
growth, not only by reducing the reproductive 
period but also because, as shown by R. Pearl 
in 1939, fertility in women declines following 
age about 2 0  pears. Since man is governed in 
his reproductive behaviour, as in other activi- 
ties, by man-made psychological factors, such 
as traditions, more than by intrinsic biological 
drives, an explanation for one community may 
not hold for another. Nevertheless, in spite of 
the man-made fashions and sentiments in re- 
productive behaviour, the general shape of the 
curve of population growth of man is virtually 
identical with that of bacteria, or with any 
other species investigated. 

What was said about the shape of early 
growth curves of populations holds for indi- 
vidual multicellular organisms because, after 
all, multicellular animals are, ultimately, a 
collection of reproductive individuals (cells), 
and the general groxxlth curve of the body of 
individual multicellular animals may be fash- 
ioned by the same basic factors as of popula- 
tions. There is, however, one exception: the 
curves of individual multicellular organisms 
show breaks (figs. 7 and 8) associated with 
metamorphosis as previously explained. The 
"break" in the growth curve of the chick (fig. 
l a )  at  I j  days is undoubtedly associated with 
a change in the respiration function, which is 

2 ~ 0 .  (FOETAL) 5 M0. NEWBORN 2 Y R .  6 Y R  12 YR. 25 vn. 
FROM BRODY,  " B I O E N E R G E T I C S  AND GROWTH" ( R E I N H O L D  P U B L I S H I N G  CORP., 1 9 4 5 )  

Fig.  9.-Change i n  fo rm w i t h  increasing age. Note the relative size of head 
i n  in fan t  and adu l t  

BODY WEIGHT. X, KG. 
FROM BRODY, " B IOENERGETICS AND G R O W T H S  (REINHOLD P U B L I S H I N G  CORP., 1945)  

Fig. 10.-Relation of organ weight to body weight dur ing growth in man; 
plotted on paper divided logar i thmical ly  according to equation ( 3 )  i n  the 
text. When the exponent is unl ty ,  the organs and tota l  body grow a t  the same 
relative rates; when the exponent is less than unity, the organs grow a t  a 
lower rate; and i f  greater than uni ty ,  the organs grow a t  a higher rate than 
the whole body 

that the form of animals changes with increasing size, that different 
parts grew at different rates. For instance, the head matures first 
and the muscles last. The terms allometry, or heterogony, and rela- 
tive growth have been recently coined to represent such change. 

The relative-growth equation is the parabola 

Y=aXk  (3) 
KG./YR. 

AGE, YEARS 
then transferred from the chorioallantoic membrane to the lungs; the ,,,, .BI~E,ER,ET,,~ AN, cnowr,. (RE INHOLD P L I B L l h H I N G  CORp., ,9ii5, 

chick is metamorphosed irom an aquatic to a terrestrial mode of res- Fig. ll.-Annual gains in weight and in of The lower third 
piration. The break at  5 days also appears to be caused by some represents individual boys; the centre th i rd  girls, "early matur ingw (E,), ",late 
change in oxygen utilization because there is a lactic-acid peak at j maturingu (L) and average ( A )  of al l .  "M. Chimp3' represents gains ,n a 
days. Lfortalitp peaks at j and 19 days (fig. 7b) substantiate the idea male chimpanzee. The growth spurt a t  1 2  t o  1 3  years coincides w i t h  puberty 
that  these periods represent metamorphosis-like transitions. and may. perhaps, be stimulated by  the  spurt  i n  functional act iv i ty  o f  the 

R e l a t i v e  G r o w t h  of Part to Whole.-Figs. g and 10 show endocrine system 
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% (191 j) and Patterns and Problems of Development (1941) ; C. S. 

Minot, The Pvoblem o f  Age, Growth, and Death (1908) ; J .  Need- 
ham, Chenzical Embryology (1931) and Biochenzistry and Morpho- 
genesis (1943) ; R. Pearl, The Natural History of Populations (1939) ; 
F .  K. Shuttleworth, "The Physical and Mental Growth of Children," 
Monograph of  Soc. for Research in Child Dev., vol. 4 ,  no. 3 (1939) ; 
D'Arcy W. Thompson, On Growth and Form (1942) .  (S. BR.) 

GROYNE, a framed structure of timber or a low wall of 
masonry or concrete run out over a foreshore into the sea, in  a 
direction approximately a t  right angles to  the coast line, for the 
purpose of arresting the lateral travel of sand and shingle and 
thus raising the foreshore level as a barrier against the encroach- 
ment of the sea. On the coasts of Holland and Belgium low 
groynes constructed of fascine mattress-work and rubble stone 

lL D. -ILIAC DIAMETER 
CH D.-CHEST DIAMETER are commonly employed. Groynes similar in form t o  those used 

on sea-shores, and also, in many cases, built up of rubble or 
fascine work, are employed for training the flow of rivers, pro- 
tecting their banks from erosion, and deepening their channels. 
Such groynes are built out over the river banks and bed trans- 

AGE. YEARS 
F R O M  B R O D Y ,  " B I O E N E R G E T I C S  A N D  G R O W T H "  I R E I N H O L D  P U B L I S H I N G  CORP., 1 9 4 5 )  

versely t o  the flow of the current and are termed spur-groynes 
F i g .  12.- There is a decided sex difference i n  growth during puberty as In- (see RrvER AND R1vER ENGINEE*NG)' The word groyne ap- 
dicated by the rat io  of growth of girls t~ boys, indicating differences in pears to have been used originally to  denote any wall run out 
effects of sex hormones on growth transversely to  the shore. I n  the United States of America the  

in which Y is the size of one part or function and x of another par- ~ 0 r d  is spelt groin both in architecture and as  applied t o  sea- 
or function, or of the whole body. The exponent k is the relative defense works. 
increase in part Y when the increase in the whole or in part X is I. See also BREAKWATER. (N. G. G.) 
For instance, basal metabclism (heat production) Y ,  is related to GROZNY, a city of the Chechen-Ingush A.S.S.R., U.S.S.R., body weight, X, by the equation Y = 70.5Xo.73, which indicates 
that an increase in body weight by I %  is associated with an increase the capital of the former Grozny region of the ~ u s s i a n  Soviet 
of basal metabolism by o, j3%; or increasing body weight Federated Socialist Republic. I t  is on the Zunzha river in 43" 20' 
increases basal metabolism 73%; and that the ratio of Y1Xo.73 N., 45' 42' E., and is on the railway from Makachkala (Petrovsk) 
IS j0.j. to Orjonikidze (Vladikavkaz) . Change in form with increasing body size is a reaction to a de- 
veloping instability. As a result, the organism changes geometrically Its population was 240)000. The naphtha area to the 
(in form) so as to remain the same physiologically (in stability). northwest of the town began to be exploited in 1893 and another 
For instance, the body weight increases with the cube of linear size area to the southeast in 1913. Grozny has a much higher percent- 
while the strength of the supporting muscles increases with the age of natural oil fountains than the Baku region, especially in the 
square of linear size. Consequently, the body would become unstable new area, oil differs in quality from that of ~ ~ k ~ ,  giving less unless growth of the supporting muscles is proportionately more rapid 
than of the body as a whole, and this actually occurs. The muscles kerosene and n ~ o r e  paraffin. I t  has naphtha and parafin refineries 
become relatively larger while the visceral organs become proportion- and electric sawmills. 
ately smaller with increasing size; the value of the exponent k in equa- A pipe line to Tuapse has been constructed to cheapen the 
tion (3) is, therefore, above unity for the supporting muscles and be- cost of export, and another to poti, ~h~ new erected in low unity for the visceral organs and the functions that they support 
such as metabolism (heat production), milk production, and so on. Grozny and in Tuapse has considerably increased production. 
The value of the exponent k in equation (3) relating visceral organs, Grozny and Makachkala are also connected by pipe, and there are 
surface areas and function to body weight is near 0.7. indicating refineries in Makachkala. 
that increasing bcdy weight by 100% increases the size of such ~h~ administrative offices for the G~~~~~ region were situated in visceral organs as pituitary, kidney, etc., and such functions as basal 
metabolism and milk yield by about 70%. Grozny, and a training college for teachers is also in the town. 

D a t a  o n  Growth.-It is not possible to cite the enormous body GRUDZIADZ (Ger. GRAUDENZ), a town of Poland in Byd- 
of data on growth of different species and races of animals and plants. goszcz, on the Vistula. Pop. (1960) 65,000. I t  possesses three 
But there may be space for the data On average growth of children Roman Catholic and two Protestant churches, and a synagogue. shown in the table and in fig. 11. The data for 6 to 19 years are 
by F. K. Shuttleworth (1939) and birth to 5 years by B. T, ~ ~ l d -  I t  "as founded by the Teutonic knights in the 13th century, and 
win (1921). The growth spurt at puberty shown in fig. 11 and the Came under the rule of Poland by the Peace of Thorn in 1466. I n  
sex difference in the spurt shown in fig. 12 suggests that sex hormones 1772 it was seized by Prussia at  the first partition of Poland, and 
affect growth rate. was returned to Poland in 1918. 

BIBLIOGRAPHY.-B. T. Baldwin, "The Physical Growth of Children Germany again seized it in the first week of World war 11. ~t from Birth to Maturity," Univ. Iowa Studies in Child Welfare (1921) ; 
S. Brody, Bioenergetics and Growth (1945) which gives detailed returned to in 1945. 
reference to the literature; C. M. Child, Senescence and Rejuvenation GRUIFORMES, an order of birds, the best-known mem- 

bers of which are the cranes (9 .v . ) .  (See  also BIRD; BUSTARD; 
COOT ; FIXFOOT; GALLINULE ; KAGU ; LIMPKIN : MOOR HEN : 
RAIL; SERIEMA; SUN BITTERN; TRUMPETER.) 

GRUMBACB, WILHELM VQN (1503-15671, German 
adventurer, born on June I ,  1503, chiefly known th;ough his con- 
nection with the so-called "Grumbach feuds" (Grumbachsche  
Handel ) ,  the last attempt of the German knights t o  destroy the 
power of the territorial princes. H e  was attached t o  the court of 
Casimir, prince of Bayreuth (d. 1j27) ,  and fought against the 
peasants during the rising in I 524 and 1525. About 1540 Grum- 
bach became associated with Albert Alcibiades, prince of Bay- 
reuth, whom he served both in peace and war. After the con- 
clusion of the peace of Passau in 1552, Grumbach assisted Albert 
in his career of plunder in  Franconia and was thus able to  take 
some revenge upon his enemy, Melchior von Zobel, bishop of 
Wurzburg. Grumbach held his lands in fief from the bishops of 
Wurzburg. and had held office at  the court of Conrad of Bibra, 
who was bishop from 1540 to 1544. Albert's career, however, was 

Aae 
years 

Birth  
I 
2 

3 
4 

2 
7 
8 
g 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 

Weigh t  Height 

Boys 

kg. 
- 

4.0 
9.5 

11.9 
14.0 
15.9 
17.2 
I .  
22.2 
24.8 
27.5 
30.3 
33-4 
36.8 
41.2 

4t.i 
j8 .4 
62.2 

Girls Boys 

ib. 
- 

8.8 
20.9 
26.2 
30.g 
35.1 
37.0 
43.6 
49.0 
54.3 
60.7 
66 8 
73.6 
81.2 
90.9 

128.6 
, 137.1 

kg. - 
4.2 
9.2 

11.4 
13.3 
I5 0 
16.5 
19 o 
21.5 
2 4 0  
26.6 
29 7 
33.5 
3 8 3  
43.7 
48.2 
51.5 
53.2 
54.2 
54.7 
55.0 

cm. 

52.4 
747 
85.8 
93.7 
99 9 

1064 
111.5 
117.6 
123.3 
128.8 
133 9 
138.8 
143.8 
144.6 
156.4 
163.1 
168.3 
171.3 
173.0 
173.8 

Girls 

64.9 ' 1 4 3 . 1  
66.7 / 146.9 

Ib. 
-p 

9.3 
20.3 
25.1 
29.3 
33.1 
36.4 
42 o 
47.4 
52.9 
58.8 
6 
7.3 9 
84.5 
96.3 

106.4 
113.6 
117.4 
119.5 
120.7 
1zr.3 

- 

in. - 
20 6 
29.4 
33.8 
36.9 
39.3 
41.9 
43.9 
46.3 
48.5 
50.7 
52.7 
54-6 
56.6 
58.9 
61.6 
64.2 
66.3 
67.5 
68.1 
68.4 

cm. 

53.9 
73.2 
83.9 
92.4 
99.9 

105.3 
110.4 
116.3 
122.0 
127 4 
132.8 
138.7 
1 ~ 5 . 2  
151.4 
I j j  6 
1j7.8 
1j8.8 
159 3 
159.6 
159.6 

in. 

21.2 
28.8 
33.0 
36.4 
39.3 
41.5 
43.5 
45.8 
48.0 
50.2 
52.3 
54.6 
57.2 
59.6 
61.2 
62.1 
62.5 
62.7 
62.8 
62.9 



checked by his defeat a t  Sievershausen in July 1553 and his sub- brought out a selection of early Scandinavian verse; in 1840 he 
sequent flight into France, and the bishop seized Grumbach's edited the Anglo-Saxon poem of the Phoenix, with a Danish trans- 
lands. The knight obtained an order of restitution from the im- lation. He  visited England a third time in 1843. From 1844 until 
perial court of justice (Reichskammergen'cht) ,  but he was unable after the first German war Grundtvig took a prominent part in 
to execute i t ;  and in April I j j8 some of his partisans seized and politics. In  1861 he received the titular rank of bishop. 
killed the bishop. Grumbach fled to France. Returning to  Ger- The chief characteristic of his theology was the substitution of 
many he pleaded his cause, unsuccessfully, before the diet at the authority of the "living word" for the apostolic commentaries! 
Augsburg in I j 59. He had found a new patron in John Frederick, and he desired to see each congregation a practically independent 
(9.a. )  duke of Saxony, whose father, John Frederick, had been community. His patriotism was almost a part of his religion, 
obliged to surrender the electoral dignity to  the Albertine branch and he established popular schools where the national poetry and 
of his family. Grumbach suggested to the duke a general rising history should form an essential part of the instruction. His 
of the German knights as a means to the recovery of the elec- followers are known as Grundtvigians. He  was married three 
torate. Magical charms were employed against the duke's enemies, times, the last time in his 76th year. He died on Sept. 2! 1872. 
and communications from angels were invented which helped to Grundtvig holds a unique position in the literature of his coun- . 
stir up the zeal of the people. I n  1563 Grumbach attacked Wiirz- try; he has been styled the Danish Carlyle. He  was above all 
burg, seized and plundered the city and compelled the chapter and things a man of action, not an artist; and the formless vehemence 
the bishop to restore his lands. He  was consequently placed under of his writings, which have had a great influence over his own coun- 
the imperial ban, but John Frederick refused to withdraw his trymen, is hardly agreeable or intelligible to a foreigner. The best 
protection. Meanwhile Grumbach planned the assassination of the of his poetical works were published in a selection ( 7  vols., 1880- 
Saxon elector, Augustus; proclamations were issued calling for 89) by his eldest son, Svend Hersleb Grundtvig (1824-83); who 
assistance; and alliances both without and within Germany were was an authority on Scandinavian antiquities, and made an admi- 
concluded. In  Nov. I j66 John Frederick was placed under the ban, rable collection of old Danish poetry (Dannzarks gamle Folkeviser, 
which had been renewed against Grumbach earlier in the year, and 1853-83, j vols.; completed in 1891 by ,4. Olrik). 
Augustus marched against Gotha. A mutiny led to the capitula- His correspondence with Ingemann was edited by S. Grundtvig 
tion of the ~ ~ ~ ~ b ~ ~ h  was tortured, and executed at  ~ ~ t h ~  (1882) ; his correspondence with Christian Molbech by L. Schroder 

(1888) ; see also F. Winkel Horn, Grundtvigs Liv og Gjerning (1883) ; on April 18. 1567. John Frederick was imprisoned for  life. article by F, ~ i ~ l ~ ~ ~  in ~ ~ i ~ k ~ l ~  Dansk Biografisk Lezikon; and F, 
GRUMENTUM, an ancient town in Lucania, 33 mi S, of Gronning, R.F.S. Gvuntvig (8 vol., 1907-14). 

Potentia by direct road through Anxia. and 52 mi. by the Via Her- GRUNDY, SYDNEY (1848-1914): English dramatist, was 
culia. a t  the point of divergence of a road eastrvard to Heraclea. born at  blanchester on March 23: 1848, son of .Alderman Grundy. 
I t  seems to have been native Lucanian, not a Greek settlement. He was educated at  Owens college, Manchester, and was called 
I n  21 j B.C. the Carthaginian general Hanno was defeated under to the bar in 1869% practising in ManChester until 1876. He 
its walls. and in so j B.C. Hannibal made it his headquarters. In the became well known as an adapter of plays, his early successes 
Social War its strong fortress seems to have been held by both being The  Snowball (Strand theatre! 1879) from Oscar, ou  le mari  
sides a t  different times. I ts  site is a ridge on the right bank of the 4uz trom#e sa femlne by Mhf. Scribe and Duvergne, and I n  
Aciris (Xgri) about 1.960 i t ,  above sea level, ) mi. below the Hoxour (1880) from Scribe's C'ne Chaine. Among his 
modern Saponara. v~hich lies higher (2.533 i t . ) .  I ts  ruins most successful adaptations was the charming Pair o j  Spectacles 
(r~ll  of the Roman period) include those of its enceinte in opus (1890) from Les Petits Oiseaz~x of MM. Labiche and Delacour. 
reticzllatunt, with scanty traces of a large amphitheatre (arena Grundy died on July 4, 1914. 
20j by 197 f t . ) ,  the only one in Lucania. except that a t  Paestum. GRUNDY, MRS., an imaginary English character who typi- 

GRUN, HANS: see BALDUNG, HANS. fies the control of the conventional "proprieties" of society over 
GRUNDTVIG, NrKbLAI FREDERIK SEVERIN conduct, the tyrannical pressure of the opinion of neighbours on 

(Ii83-1872), Danish poet, statesman and divine, lvas born at the the acts The name first appears in a play Thomas 
parsonage of Edby in Zealand on Sept. 8, 1;g3, At the ,-lose of his Morton, ' p e e d  the Pzoz'gh (produced in "ig8)2 in which One of 
university life at copenhagen he made Icelandic his special study, the characters, Dame Ashfield, continually refers to -,hat her 
until in 180j he took the position of tutor in a house on the island neighbour Mrs. Grundy will say as the criterion of respec~ability. 

of Langeland. The next three years were spent in the study of Mrs. Grundy does not appear in the  lay, but is a mythical char- 
shakespeare, schiller ~ i ~ h t ~ ,  ~i~ cousin, the philosopher acter similar to Mrs. Harris, Mrs. Gamp's friend, in Dickens' 
Henrik Steffens, had returned to Copenhagen in 1802 full of the Martin Chuzzlemit (1844). 
teaching of Schelling, and his lectures and the early poetry of GR~NEWALD, MATHIAS ( c .  1~60-1j28), the painter so 
~hlenschlager .opened the eyes of Grundtvig to the new era in named by J .  von Sandrart in his Teutschen Academie (16ij), the 
literature. His first work, On the Songs in the Edda,  attracted no creator of the pictures on the leaves of the great Isenheim altar- 
attention. Returning to Copenhagen in 1808 he achieved greater piece, one of the greatest artists of his time. was in fact called 
success with his A70rthern i l fythology,  and again in 1809-1 I with Mathis Gothardt Neithardt and was born in IViirzburg about 1460. 
a long epic poem, the Decline of the  Heroic Li je  i n  the  Sortlz .  He was probably a pupil in a studio on the middle Rhine. In  

The boldness of the theological views expressed in his first 1485 he \vas resident in Aschaffenburg; all the work belonging to 
sermon in 1810 offended the ecclesiastical authorities, and he this period has been lost. In 1490% he moved away and disappeared 
retircd to a country parish as his father's assistant for  a while. from sight for a decade. In I j o ~  he settled in Seligenstadt and 
From 181 2 to 181 he published five or six works, of which the lived in this specially privileged little town on the Slain river until 
R h y m e  o f  Roskilde is the most remarkable. From 1816 to 1819 ~jzo. In 1503 he painted the . 'llocking of Christ" (Pinakothek. 
he was editor of a polemical journal entitled Dannecirke,  and in Munich) for the cathedral at Aschaffenburg, and about the same 
I 81 8 to I 8s 2 appeared his Danish paraphrases (6 vols.) of Saxo time a sinall "Crucifixion" (art museum. Basel). Both pictures al- 
Grammaticus and Snorri. ready shorv his bold composition. expressive drawing and dramatic 

In  182 j he published a pamphlet, The  Clzurch's Rep ly ,  against colouring. In I jog he became court painter to the archbishop of 
H. N. Clausen, who was professor of theology in the university hlainz, Clrich von Gemmingen. who lived in Aschaffenburg. As 
of Copenhagen. Grundtvig was publicly prosecuted and fined, and artistic and technical adviser, Griineivald had to supervise the 
for  seven years he was forbidden to preach, years which he spent rebuilding of the castle; at the same time. he reached great heights 
in publishing a collection of his theological works, in paying two as a painter. In 1510 the Frankfurt patrician Jakob Heller com- 
visits to England, and in studying Anglo-Saxon. In  1832 he ob- missioned him to paint a two-leaved standing screen for the altar 
tained permission to preach again, and in 1839 he became priest of in the Dominican church. TWO of the panels. painted gray on 
the church of Vartov hospital, Copenhagen, a post he continued gray, depicting St. Lawrence and St.  Cyriacus, have been preserved 
to hold until his death. In  1837-41 he published Songs ,for the in Frankfurt (Stadel) ; two others, with St. Elizabeth and St.  
Danish Church,  a rich collection of sacred poetry; in 1838 he Lucy, are in the museum at  Donaueschingen. 



Griinewald created his masterpiece in Isenheim, Upper Alsace, 
for the monastery church of St. Anthony upon commission by Ab- 
bot Guido Guersi. I n  1505, the Strasbourg sculptor Niklaus 
Hagnower had delivered a carved screen for the high altar in the 
church, which had been expanded; now, Grunewald was commis- 
sioned to paint the pictures for four movable and two fixed wings. 
His subjects were taken from the 
mystical world of Antonine 
thought: Christ's early years ; the 
Passion; and St. Anthony (the 
saint's temptation and his con- 
versation with Paul the hermit). 
The altar, preserved in the mu- 
seum in Colmar, was finished 
about 1515-16. Later, but be- 
fore 1519, Grunewald painted an 
altarpiece for the Maria-Schnee 
chapel in the church of SS. Peter 
and Alexander in Aschaffenburg; 
its central picture (the Mother 
of God as guardian of the church) 
is now in Stuppach, Wiirttem- 
berg, and its right wing (the mi- 
raculous foundation of Sta. Maria 
Maggiore) is in the museum in 
Freiburn im Breiseau. I n  1520. - - 
Grunewald delivered various al- " V I R G I N  A N D  CHILD-  B Y  MATHIAS 

tar pictures for the cathedral in G R U N E W A L D .  I N  T H E  COLMAR M U -  

Mainz, all of which were de- S E U M .  F R A N C E  

stroyed in the Thirty Years' War. 
In  the years following, commissioned by the young archbishop of 
Mainz, Cardinal Albrecht von Brandenburg, he painted the great 
panel with the meeting of St. Erasmus and St. Mauritius (Mu- 
nich) ; for an unknown patron he painted an altarpiece for the 
city church in Tauberbischofsheim ("Carrying of the Cross" and 
"Crucifixion" in Karlsruhe; predella with the "Lamentation of 
Christ" in Aschaffenburg cathedral). Apparently Griinewald soon 
had differences with Albrecht von Brandenburg, and in 1526 there 
was an open breach between them over the painter's support of 
the Reformation. He was dismissed from court service and went 
to Halle, dying there in 1528. 

Griinewald depicted the suffering Christ with cruel naturalism, 
yet was the master of a transfiguring colour and a transcendental 
light. His drawings (only about 40 survive, most of them in 
Berlin, others in Dresden, Erlangen, Karlsruhe, Oxford, Paris and 
Stockholm) also grow out of light. 

Grunewald always approached form as if he felt the necessity 
to translate it into light. Above all, however, his pictures are all 
the result of an introspective gaze which expressed itself in the 
objectivity of its religious content. Thus he became a visionary 
interpreter, which was in his time accounted to be the highest 
artistic achievement. 

BIBLIOGRAPHY.-H. A. Schmid, Gemalde und Zeichnungen von M. 
Grunewald (190;-11) ; M. J. Friedlander, Grunewald's Isenheinzer 
Altar (1go8), Die Zeichnungen von M. Griinewald (192 7)  ; A. Burk- 
hard, Mathias Grunewald, Perso*ality and Acco~nplishnzent (1936) ; 
UT. C. Ziilch, Der historische Griinewald (1938) ; M. Hiirlimann and 
W. R. Deusch, Grunewald (1939) ; Guido Schoenberger, The Drawings 
of Mathis Gothart Nithart called Gruenewald (1948) ; .Anthony Ber- 
tram, Griinewald (19 jo)  ; Stengel, "Der neue Griinewald-Fund," 
Zeitschrift fur Kunstwissenschaft, 6, s. 6; (1952) ; L. Behling, Die 
Handzeichnungen des iMathis Gothart Nithart, genannt Griinewald 
(1955). (A. SE.) 

GRUNT, the name applied to perchlike marine fishes of the 
genus Haemulon, of which many kinds are abundant in the West 
Indies, north to Florida, probably by reason of the grunting 
sound they make when caught. Their mouths are large with a 
patch of red or orange in the corners. 

Grunts are important food fish; some are brightly coloured, 
most are small, of pan-fish size. The name grunt or grunter is 
also sometimes used for the drum (q.v.) of a different family, 
the Sciaenidae. (J. T. N.) 

GRUYERE (Ger. Greyerz), a district in the south-eastern 
portion of the Swiss canton of Fribourg, famed for its cattle and 

its cheese. I t  is composed of the middle reach (from Montbovon 
to beyond Bulle) of the Sarine or Saane valley, with its tributary 
glens of the Hongrin, the Jogne and the Trkme. I t  forms a n  ad- 
ministrative district of the canton of Fribourg, its population 
being mainly French-speaking and Romanists. From Montbovon 
(11 m. by rail from Bulle) there are mountain railvrays leading 
S.W. past Les Avants to Montreux (14 m.) ,  and E. up the Sarine 
valley to Saanen or Gessenay (14 m.), and by a tunnel to  the 
Simme valley and Spiez on the Lake of Thun. The  modern capi- 
tal of the district is the small town of Bulle (Ger. Boll), with a 
13th-century castle and 5,255 inhabitants in 1950. But  the his- 
torical capital is the town of Gruykres, on a steep hill above the 
left bank of the Sarine, a t  a height of 2,713 f t .  above sea- 
level and with an old castle. The town has 1,302 inhabitants. 
The castle was the seat of the counts of the Gruyhre, first men- 
tioned in 1073 The name is said to come from the word gruyer, 
meaning the officer of woods and forests, but the counts bore the 
canting arms of a crane (grue), which are seen all over the castle 
and the town. In  1555 the domains were sold to  Bern and Fri- 
bourg. Bern took the upper Sarine valley, while Fribourg took 
the rest of the county, which it added to Bulle and Albeuve 
(taken in 1537 from the bishop of Lausanne), and to the lordship 
of Jaun in the Jaun or Jogne valley (bought in 1502-04 from its 
lords), in order to  form the present administrative district of 
Gruykre. 

GRYNAEUS, SIMON ( 1493-1 541 ), German scholar and 
theologian, son of Jacob Gryner, a Swabian peasant, was born a t  
Vehringen, and studied at  Vienna. In  1524 he became professor 
of Greek at  Heidelberg; from 1526 onwards he also held the chair 
of Latin. His religious views drove him from Heidelberg in 1529. 
After some years as professor of Greek at  Basle, he reorganized 
the University of Tubingen, returning to Basle before 1536, when 
he assisted in drafting the so-called First Helvetic Confession. 
H e  represented the Swiss divines a t  the Worms Conference (1540) 
between Catholics and Protestants. H e  died of plague a t  Basle on 
Aug. I, 1541. A brilliant scholar, a mediating theologian, and 
personally of lovable temperament, his influence was great and 
wisely exercised. Erasmus and Calvin were among his corre- 
spondents. His chief works were Latin versions of Plutarch, 
Aristotle and Chrysostom. 

See Bayle, Dictionnuire; W. T. Streuber in Hauck's Realencyklopadie 
(1899) ; and for bibliography, Streuber, S. Grynaei epistolae (1847). 

GRYPHIUS, ANDREAS (1616-1664), German lyric poet 
and dramatist, was born on Oct. 11, 1616, a t  Grossglogau, Silesia, 
where his father was a clergyman. The family name was Greif, 
latinized, according to the prevailing fashion, as Gryphius. Left 
early an orphan and driven from his native town by the troubles 
of the Thirty Years' War, he received his schooling in various 
places. I n  1634 he became tutor to the sons of the jurist Georg 
von Schonborn ( I  559-1637), imperial count-palatine (Pjalzgraj), 
Schonborn, who recognized Gryphius's genius, crowned him poeta 
laupeatus, gave him the diploma of master of philosophy, and 
bestowed on him a patent of nobility, though Gryphius never used 
the title. After Schonborn's death Gryphius went to  Leiden, where 
he remained six years, both hearing and delivering lectures. Here 
he fell under the influence of the great Dutch dramatists, Pieter 
Cornelissen Hooft and Joost van den Vondel. After travelling in 
France, Italy and South Germany, Gryphius settled in 1647 at  
Fraustadt, where he began his dramatic work, and was syndic 
of Glogau from 16 50 until his death on July 16, 1664. 

Gryphius was a man of morbid disposition, and his melancholy 
temperament, fostered by the misfortunes of his childhood, is 
largely reflected in his lyrics, of which the most famous are .the 
Kirchhofsgedanken (1656). His best works are his comedies, 
one of which, Absurda Comica, oder Herr Peter Squevztz (1663). is 
based on the episode of Pyramus and Thisbe in The ,~Tidsuntmer 
Night's Dream Die geliebte Dornrose (1660). written in a 
Silesian dialect, is simple and graceful. and ranks high among the 
comparatively small number of German dramas of the 17th 
century. Horribilicribrifax (1663), founded on the Miles gloriosus 
of Plautus, is a rather laboured attack on pedantry. Besides these 
three comedies, Gryphius wrote five tragedies, modelled on Seneca 



GSrTAAD-GUADALA JARA 
and Vondel. They are Carolus S tuardus  (1649)~ Leo Armenius a popular resort 23 mi. from the city. Guadalajara is served by 
(1646), Katharinu v o n  Georgien (1657)~ Cardenio und Celinde major national airlines which provide connections with all major 
(1657), the only bourgeois tragedy earlier than Lessing, and cities of the republic and with the United States. 
P a p i n k n u s  (1663). No German dramatic writer before him had The city was founded in I531 by h'uiio de Guzmin. During the 
risen to  so high a level, nor had he worthy successors until about first decade of its existence its site was changed several times under 
the middle of the 18th century. pressure from the Indians. From its beginning the city was the 

A complete edition of Gryphius's dramas and lyric poetry was centre for Indian slave hunting and remained so throughout much 
published by H. Palm in the Stuttgart Literarische Verein, 3 vole of the 16th century. Father Hidalgo y Costilla, who initiated the 
(1878, 1882, 1884). independence movement in Mexico. occupied the city late in 1810, 

BIBLIOGRAPHY.-0. Klopp, Andreas Cryphius als Dramatiker (1851) ; and it  was there that he decreed the abolition of slavery in Mexico. 
J. Hermann, Uber Andreas Grypkius (1851) ; T.  Wissowa, Beitrage zur On Jan. 17, 1811, he suffered a disastrous defeat at Calderon 
~ e n n t n i s s  von ~ n d r e a s  ~ r y p k i u s '  Leben und Schriften (1876) ; J. bridge near the city. During the French intervention of the 1860s, Wysocki, Andreas Gryphius et la trage'die allemande au X V I I e  si8cle. 
V. M ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  D~~ Lyrik des  Andreas Gryphius (Igo4) ; W. Flem: Guadalajara was occupied by the invading forces. The city suf- 
ming, Andreas Grypkius und die Biihne (1921) .  fered from severe earthquakes on May 31, 1818, and March 11, 

GSTAAD (3,450 ft.), a health resort and centre for winter 1875. 
sports in the canton of Bern, Switzerland, oxi the upper Saane. Guadalajara has experienced a significant population growth in 
I t  has a station on the railway Montreux-Bernese Oberland. I t  the 20th century; the population increased from 179.600 in 1930 to 
is the starting point of the route over the Col-de-Pillon to Dia- 734,346 in 1960. After 1940 Guadalajara added to its traditional 
blerets. Gstaad belongs to the commune of Saanen, which had roles of political capital and commercial entrepbt for an extensive 
a total pop. (1960) of 5,649, mostly Protestant and German- agricultural region (devoted primarily to corn growing and live- 
speaking. stock raising) that of a major industrial producer. In  the second 

GUADALAJARA, a province of central Spain, formed in half of the 20th century it ranked as one of the republic's important 
1833 of districts from New Castile; bounded north by Segovia, industrial centres; manufactures included textiles. shoes. chemicals, 
Soria and Saragossa, east by Saragossa and Teruel, south by building materials, tobacco products and soft drinks. Handicraft 
Cuenca and \yest by Madrid. Population (1960 est,j  200,982 ; area industries. carried on in Guadalajara and the suburbs of San Pedro 
4,707 sq.mi.; density per sq.mi. 42.7. . The province forms (commonl~ known as Tlaquepaque) and TonolB, include glass 
part of the uptilted northeastern edge of the Meseta, and conse- blowing. leather tooling, Pottery making, silver- and coppersmith- 
quently the high ground is in the north, while the southern section ing and ~ ~ ~ ~ a v i ~ g .  
of the province slopes into the plateau basin of N~~ castile, ~h~ Industrial and commercial establishments are often quartered in 
northern highlands reach about 7,000 f t .  in places, as in L~ ultramodern buildings, and modern residential suburbs have at- 
Cebollera (6,975 ft.) and Ocejon (6,744 i t . )  in the Guadarrama tracted n~embers of the upper classes and the rapidly expanding 
mountains. ~h~ sierra de ~ l b ~ ~ ~ ~ ~ i ~  form an important group on middle classes from the older parts of the city. The city was made 
the extreme southeast of the province. The ways through the the seat of a bishopric in 1549, and the cathedral, built between 

northern mountains are few, the main pass being over the Sierra 1571 and 1618, is richly decorated. &fany of the city's more than 
Ministra, which carries the railway from Madrid to Calatayud 5' churches date the period. 
and the north. The southern section, part of the Tagus During the summer months, religious processions bear the image 

basin, is aatered by its tributaries, the Tajuna, Henares, Jarama the Virgin of ZaPo~an .  the patroness of the city, to each of the 
and ~ ~ 1 1 ~ .  ~h~ climate of this area, as of castile, is continental in churches; afterward there are secular festivals with elaborate mov- 

type, marked by the severity of its winter cold and summer sun, lng fireworks displays ( c a t i l l o s ) .  The governor's palace, begun 
The soil varies very much in quality from place to place, but is in 17431 is generally considered to be one o i  the finest examples 
fertile in many regions, notably in the cornlands of Alcarria of Spanish architecture in Mexico. Guadalajara has two uni- 
toward the south. Few of the cork and oak forests which for- versities-the Unlversity of Guadalajara dating from 1792 and 

merly covered the mountains have escaped destruction, and the the .4utonomous University of Guadalajara founded in 1935. 
The Teatro Degollado is one of the largest and most ornate theatres higher lands are mainly pasture for sheep and goats. Grain, olive in Latin America. 

oil, wine, saffron, silk and flax are produced, but agriculture 
naturally suffers in this difficult country. Common salt and silver Guadalajara was the home of the painter JosC Clemente Orozco 

are mined, while deposits of iron, lead and gold were worked by (1883-194g), and among his numerous murals in the governor's 
palace, the Autonomous university and the Hospicio (orphanage) 

the Romans. The manufacture of coarse cloth and pottery are a are to be found some of his finest'works. The family home is a 
typical feature of the towns and villages. The Madrid-Saragossa 
railway traverses the province for  70 mi., but the roads are nat- Mariachis (strolling orchestras) specializing in Mexican folk urally difficult. Guadalajara (9.v.)  is the capital, and the only music, and found throughout most of the republic, originated town of any considerable size. Molina de Aragon, a fortified in Guadalajara. 
town built a t  the foot of the Parameras de Molina (z,500-3,500 (J .  J .  J.1 
f t . ) ,  and on the right bank of the Gallo, is of some importance GUADALAJARA, the capital of the Spanish province of 
as an agricultural centre. Sigiienza, on the railway, is an episcopal Guadalajara, on the left bank of the river Henares, and on the 
city, with a fine Romanesque cathedral dating f rom the 11th ten- Madrid-Saragossa railway, 35 mi. E.N.E. of Madrid. Pop. (1960 
tury. est.) 15,730 (mun.). Guadalajara is a picturesque town, occu- 

Guadalajara is probably the ancient Segontia, founded in 2x8 pying a somewhat sterile plain, 2,100 ft. above the sea. Under 
B.c., by refugees from Saguntum. The province u7as the scene of Roman and Visigothic rule it was known as Arriaca or Caraca; 
bitter fighting in the civil war of 1936-39, and government forces its present name, which sometimes appears in mediaeval chron- 
won a brilliant victory over a nationalist army driving south icles as Godelfare, represents the Wad-al-hajarah, or "Valley of 
from Siguenza. A large proportion of the nationalist force was Stones," of the Moors, who occupied the town from 714 until 
made up of Italian volunteers. 1081, when it was captured by Alvar Yaiiez de Minaya, a comrade 

GUADALAJARA, the second largest city of Mexico and of the more famous Cid. The church of Santa Maria contains 
the capital of the state of Jalisco, is 27j mi. pv.h'.W. of Mexico the image of the "Virgin of Battles," which accompanied Alphonso 
City. I t  is in the Antemarac valley, near the Rio Grande de VI of Castile (1072-1109) on his campaigns against the Moors. 
Santiago, a t  an elevation of 5.092 ft .  Except for the rainy season, The palace of the ducal house del-Infantado is in  the Mudejar 
which extends from about July I to September ~ j .  its climate is style, and the panted% or mausoleum of the Mendoza family, 
dry and mild. The city is connected by rail with Xogales on the added between 1696 and 1720 to the 13th-century church of San 
Arizona border and Mexico City. All-weather highways connect it Francisco, is remarkable for the rich sculpture of its tombs. Manu- 
with those two cities as well as with cities on the central and Pan- factures of soap, leather and woollen fabrics superseded the orig- 
American highways. An excellent highway leads to Lake Chapala, inal cloth-weaving industry for which Guadalajara was famous. 



GUADALQUIVIR-GUADET 
In March 1937 a nationalist force was defeated near Guadalajara. 

See Spanish Lib. of Information, Spain (Jan. 1942). 
GUADALQUIVIR (ancient Baetis, Moorish W a d i  a1 Kebir, 

"the Great river"), a river of southern Spain. What is regarded 
as the main stream rises 4,475 ft. above sea level between the 
Sierra de Cazorla and Sierra del Pozo, in the province of Jaen. 
I t  does not become a large river until it is joined by the Guadiana 
Menor on the left, and the Guadalimar on the right. Belo\\ Coria 
it traverses the series of broad fens known as Las Marismas, the 
grestest area of swamp on the Iberian peninsula. Below Sanllicar 
the river enters the Atlantic after a total course of 348 mi. I t  
drains an area of 21,865 sq.mi. In the time of the Moors it was 
navigable up to Cordova, but because of the accumulation of silt 
in its lower reaches it is now only navigable up to Seville by ves- 
sels of 1,200 to 1.500 tons. Navigation was facilitated by a cut, 
known as the Corte de Tablada, and swing-open bridge. 

GUADELOUPE, twin islands in the French West Indies, 
constituting most of the French overseas de'partemrnt of the same 
name, lying beheen  Montserrat on the north and Dominica on the 
south, at 16' 2o'X. and 61" 50' W. The two islands are separated 
by a narrow arm of the sea, the Rivigre SalCe (Salt river), roo 
f t .  by 400 f t .  in breadth and navigable for small vessels, and by 
two bays, the Grand Cul de Sac Marin on the north and the Petit 
Cul de Sac Marin on the south. These islands have an area of 584 
sq.mi. ; the entire dhparte~nent is 687 sq.mi. 

The western and larger island, Rasse-Terre, is a rugged mass of 
ridges, high peaks and lofty uplands. In the northwest, sharp 
spurs radiate in all directions from Grosse Montagne (2,297 ft.);  
near the middle of the west coast the twin heights of Les Mamelles 
(2.395 it .  and 2,359 i t . )  rise sharply. Farther south is La Sou- 
frikre. This 4.869-ft. volcano erupted quite violently in 1797 and 
again in 1843, causing widespread destruction. but thermal springs 
and solfataras are now its only activity. Jagged Caraibe (2,290 
ft.) is in the extreme south. These cloud-capped mountains and 
the high, sinuous ridge mhich links them are clothed in luxuriant 
vegetation. Grande-Terre, the eastern island, is smaller and low- 
lying, with a maximum elevation of 450 ft. I t  is irregular in shape, 
with a long peninsula, Chgteaux Point, stretching from its south- 
eastern extremity. Its plain is mainly limestone and maEonne d u  
bon dieu, a conglomerate of sand and broken shells much used in 
buildings. I t  has extensive sugar plantations. Basse-Terre has 
several streams, which flood suddenly in the rainy season, but 
Grande-Terre has few springs and depends principally on ponds 
and cisterns for its water supply. 

Basse-Terre has old eruptive rocks covered by recent great 
volcanic cones, together with deposits derived from denudation of 
the older rocks. Grande-Terre has nearly horizontal limestones 
conformable upon a series of fine tuffs and ashes, the whole be- 
longing probably to the Eocene and Oligocene. Occasional late 
Pliocene marl and limestone rest unconformably upon these older 
beds; and near the coast there are raised modern coral reefs. 

The temperature has an extreme range of from 61" F. to 101' 

F.. but is usually fairly constant between 75" and 88". Rainfall is 
heavy from July through November, with an average annual pre- 
cipitation of 86 in. on the coast and much more in the interior. 
The trade winds blow throughout the year, and hurricanes are 
frequent. In 1825 a hurricane destroyed the town of Basse-Terre, 
and Grand Bourg on Marie Galante suffered similarly in 1865. 

The soil is rich and fruitful. Sugar is by far the most important 
crop and, with its derivative rum, accounts for most of the ex- 
ports. Ste.-Anne, Pointe-&-Pitre, Le Moule and Basse-Terre have 
sugar usines. Bananas are second in importance, but production 
after World War I1 was only about one-fifth of normal. A wide 
variety of other tropical agricultural products is grown, including 
vanilla, coffee, cacao, citrus fruits and an increasing amount of 
cotton. The forests of Basse-Terre are valuable, but because of 
their inaccessibility have not been exploited, Salt and sulfur 
are the only minerals extracted. Except for rum and liqueurs. 
manufactured products are intended for local consumption. 

Under the French constitution of 1958, Guadeloupe is an in- 
tegral part of the French community, along with its outlying 
islands, which include nearby La DCsirade, Marie Galante and the 

Saintes group and more distant St. Bartholomew (130 mi. N.N.W.) 
and French St. Martin (142 mi. N.N.W.). The prefect (governor) 
and some other officials are appointed by the central government, 
but legislative power is in the hands of an elected assembly. 

Pop. (1954) 229.120. I t  is largely Kegro and negroid except 
in Les Saintes Islands, whose inhabitants are mainly of French 
stock. Basse-Terre (pop. 11,837) is the capital, but Pointe-8- 
Pitre (pop. 26,160) is the largest city and the commercial centre, 
handling 8 j% of the islands' trade. Le Moule (pop. I 2,002), on 
the east coast of Grande-Terre. is important as a sugar port. 

Internal communication is principally by a network of more 
than 800 mi. of roads. The only railways are used exclusively for 
hauling freight. Education is free in state schools. 

History.-Guadeloupe was discovered in 1493 by  Columbus, 
who named it from the monastery of S. Maria de Guadalupe a t  
Estremadura in Spain. In 16 3 j L'Olive and Duplessis took posses- 
sion in the name of the French Company of the Islands of AmeZca, 
and L'Olive exterminated the Caribs with great cruelty. Four 
chartered companies were ruined in their attempts to  colonize the 
island, and in 1674 it passed to the French crown and long re- 
mained a dependency of Martinique. After failures in 1666, 1691 
and 1703, the British captured the island in 1759 and held it  
for four years. Guadeloupe was finally separated from Marti- 
nique in 177j, but it  remained under the governor of the French 
Windward Islands. 

In  1782 Rodney defeated the French near the island, and the 
British again took it in April 1794, but in the following summer 
they were driven out by Victor Hugues with the assistance of 
slaves freed for the purpose. In 1802 Bonaparte, then first consul, 
sent an expedition to the island in order to re-establish slavery, 
but, after a heroic defense, many of the Negroes preferred suicide 
to submission. In  1810 the British once more occupied the island, 
but, in spite of its cession to Sweden by the treaty of 1813 and a 
French invasion in 1814, they did not withdraw until 1816. I n  
1816-25 the code of laws peculiar to the island was introduced. 

Municipal institutions were established in 1837, and slavery 
was finally abolished in 1848. Guadeloupe, with much of the West 
Indies and Florida, was devastated by a tropical hurricane in the 
middle of Sept. 1928. Plantations were wrecked and buildings 
destroyed in the towns. The French government recorded 660 
deaths in the island. 

Guadeloupe adhered ( I ~ ~ O - ~ S )  to the Vichy government of 
France under the high commissionership of Adm. Georges Robert. 

BIBLIOGRAPHY.-H. Follett, Islands on Guard (1943) ; Jean Gott- 
mann, The Isles of Guadeloupe (1945) ; Jean de la Roche and Jean 
Gottmann, L a  Fidiration jran~aise (1945) ; Eugkne Revert, Terres 
lointaines: L a  France d'Amirique (1949). (L. W. BE.; X.) 

GUADET, MARGUERITE ELIE ( I  7 j8-1794), French 
revolutionist, was born at  St. Emilion near Bordeaux on July 20, 
1758, and became a lawyer. When the Revolution broke out, 
he had already gained a reputation as a leading advocate a t  Bor- 
deaux. In  1790 he was made administrator of the Gironde and 
in 1791 president of the criminal tribunal. In  that year he was 
elected to the legislative assembly as one of the group of deputies 
subsequently known as Girondins or Girondists. 

As a supporter of the constitution of ~ 7 9 1 ,  he joined the Ja- 
cobin club, and there and in the assembly became a n  eloquent 
advocate of all the measures directed against real o r  supposed 
traitors to the constitution. He bitterly attacked the ministers 
of Louis XVI and was largely instrumental in forcing the king to 
accept the Girondist ministry of March I S ,  1792. An advocate 
of the policy of forcing the king into harmony with the Revolution, 
he remained a royalist, however. and with others even addressed 
a letter to the king soliciting a private interview. As president 
of the assembly, he vigorously opposed the insurrectionary com- 
mune of Paris on Aug. 10. As deputy to the convention (Sep- 
tember) he voted for an appeal to the people a t  the trial of Louis 
XVI, and for the death sentence, but with a respite pending appeal. 
In  March 1793 during the war in La VendCe he refused to co- 
operate with Danton, whom he held responsible for the Septem- 
ber massacres. He was involved in the fall of the Girondists, and 
guillotined on July I 7, I 794. 



GUADIANA-GUALEGUAY 
See J. Guadet, Les Girondins (1889) ; F. A. Aulard, Les Orateurs de 

la 1Bgislative et de la convention, 2nd ed. (1906). 
GUADIANA (anc. Anas, Moorish Wadi Ana), a river of 

Spain and Portugal. The Guadiana was long believed to rise in 
the loudand known as the Campo de Montiel, where a cham of 
small lakes, the Lagunas de Ruidera, are linked together by the 
Guadiana Alto or Upper Guadiana. This strzam flows northwest- 
ward from the last lake and vanishes underground within 3 mi. 
of the river Zancara or Giguela. About 2 2  mi. S.W. of the point of 
disappearance, the Guadiana Alto mas believed to re-emerge in 
the form of several large sprlngs, which form numerous lakes 
near the Zancara and are known as the "eyes of the Guadiana" 
(10s ojos de Guadiana). The stream which connects them with the 
Zancara is called the Guadlana Bajo or Lower Guadiana. I t  is 
now known that the Guadiana Alto has no such course, but flows 
underground to the Zancara itself, which is the true "Upper 
Guadiana." The Zancara rises near the source of the Jucar, in 
the east of the tableland of La Mancha; thence it  flows westward, 
assuming the name of Guadiana near Ciudad Real, and reaching 
the Portuguese frontier 6 mi. S.W. of Badajoz. I n  piercing the 
Sierra Morena it forms a series of foaming rapids, and begins to 
be navigable only at  hlertola, 42 mi. from its mouth. From the 
neighbourhood of Badajoz it forms the boundary between Spain 
and Portugal as far as a point near Monsaraz, where it  passes into 
Portuguese territory, with a southerly direction. At PomarHo it 
again becomes a frontier stream and forms a broad estuary 25  mi. 
long. I t  enters the Gulf of Cadiz between the Portuguese town of 
Villa Real de Santo Antonio and the Spanish Ayamonte, after a 
total course of 509 mi. Its mouth is divided by sandbanks into 
many channels. The Guadiana drains an area of 23.455 sq.mi. 
I ts  principal tributaries are the Zujar, JabaIbn, Matachel and 
Ardila from the left and the Bullaque, Ruecas, Botoa, Degebe and 
Cobres from the right. 

GUADIX, a city of southern Spain, in the province of 
Granada; on the left bank of the river Guadix, a subtributary 
of the Guadiana Menor, and on the Madrid-Valdepeiias-Almeria 
railway. Pop. (19j0) 30.532 (mun.).  Guadix occupies part of 
an elevated plateau among the northern foothills of the Sierra 
Nevada. Guadix el Viejo, 5 mi. N.W , nas  the Roman Acci, and, 
according to tradition, the seat of the first Iberian bishopric, in 
the and century. After 711 it rose to some importance as a 
Moorish fortress and trading station, and was renamed Wad Ash, 
"Water of Life." I t  was surrendered without a siege to the 
Spaniards, under Ferdinand and Isabella, in 1489. Guadix is sur- 
rounded by ancient walls, and was formerly dominated by a 
Moorlsh castle. It  is an episcopal see of great antiquity. The 
cathedral was built in the 18th century on the site of a mosque. 
The city nas  once famous for its cutlery. I t  has some trade in 
wool, cotton, flax, corn and liqueurs. The warm mineral springs 
of Graena, much frequented during the summer, are 6 mi. west. 

GUADUAS, a town of the department of Cundinamarca. 
Colombia, 53 mi. N.W. of Bogotb on the old road between that 
city and the Magdalena river port of Honda. Pop. (1951) 2.466. 
chiefly Indians or of mixed blood. I t  stands in a narrow and pic- 
turesque valley formed by spurs of the Eastern Cordillera, and 
on a small stream bearing the same name, which is that of the 
South American bamboo (guaduas), found in great abundance 
along its banks. Sugar cane and coffee are cultivated in the vicin- 
ity, and fruits of various kinds are produced in great abundance. 
The elevation of the town is 3,353 ft .  above the sea, and it has a 
remarkably uniform temperature throughout the year. 

Guaduas has a fine church facing upon its plaza, and an old 
monastery now used for secular purposes. Guaduas was founded 
in 1614. 

GUAHIBAN, an independent linguistic stock of South Ameri- 
can Indians. so called from the Guahibas, one of its most impor- 
tant tribes. The tribes composing this stock occupy or once occu- 
pied a large area in eastern Colombia, which extended from the 
Orinoco river westward between the hleta and Vichada rivers to 
the eastern slopes of the Andes. Some outlying tribes, houever, 
such as the Churoyas. Cofanes and Macas, were much farther 
south. extending as far as the upper Caqueta and Aguarico rivers. 

The Guahibas (Guaybas) and the closely affiliated Chiricoas are 
described as a purely nomadic hunting and fishing folk, going al- 
most naked. They are wandering traders, thievish and adepts at  
cheating, and were likened by the early writers to gypsies. No ade- 
quate modern studies of these tribes appear to have been made. 

See J. Rivero, Historia de las Misiones de 10s Llanos de Casa- 
nare, etc. (1736, new ed., 1883); J. Chaffanjon. L'Orenoqz~e et le 
Caura (1889). 

GUAIACOL, CH,.O.C,H,.OH, the monomethyl ether of 
catechol and a constituent of beechwood tar. 

GUAIACUM, a genus of trees belonging to the family 
Zygophyllaceae. the bean capers. The guaiacum or lignum vitae 
tree. G. oficinale, is a native of the West Indies and the north 
coast of South America, where it attains a height of 20 f t .  to 30 ft. 
G. sanctum grows in the Bahamas and Cuba, and at Key West 
in Florida. G. arboreum, the guaiacum tree of Colombia. is found 
in the valley of the Magdalena up to altitudes of 2,600 ft.. and 
reaches considerable dimensions. Guaiacum wood is of a yellow 
colour merging into green, and has an almost powdery fracture. 

The lignum vitae of commerce, so named because of its high 
repute as a medicinal agent in past times, is procured from 
G. oficinale, and in smaller amount from G. sanctum. I t  is 
exported in large logs or blocks, generally divested of bark. and 
presents in transverse section very slightly marked concentric 
rings of growth, and scarcely any traces of pith; with the aid 
of a magnifying glass the medullary rays are seen to be equi- 
distant and very numerous. The outer wood is pale yellow and 
devoid of resin; the inner, which is by far the larger proportion, 
is dark greenish-brown, contains in its pores 26% of resin and 
has a specific gravity of 1,333, and therefore sinks in water. Ouing 
to the diagonal and oblique arrangement of the successive layers 
of its fibres, the wood cannot be split; and because of its hard- 
ness. density and durability it is much valued for the manufacture 
of rulers, mallets, etc. 

Guaiacum resin is obtained from the wood as a natural exuda- 
tion; by heating billets about three feet in length, bored to per- 
mit the outflow of the resin; or by boiling chips and raspings in 
water to which salt has been added to raise the boiling point. 
I t  occurs in rounded or oval tears, or in large brounish or greenish- 
brown masses. translucent a t  the edges; fuses at  8 j 0  C.; is brittle, 
and has a vitreous fracture, and a slightly balsamic odour. in- 
creased by pulverization and by heat; and is at first tasteless when 
cheued, but produces subsequently a sense of heat in the throat. 
I t  is readily soluble in alcohol, ether, chloroform, creosote, oil of 
cloves and solutions of caustic alkalies; with glycerine it gives a 
clear solution, and with nitrous ether a bluish-green gelatinous 
mass. I t  is blued by various oxidizing agents; e.g., ozone. The 
chief constituents are three distinct resins. guaiaconic acid ( ' jo%), 
guaiac acid, which is closely allied to benzoic acid, and guaiaret~c 
acid Like all resins, these are insoluble in water. soluble in alka- 
lies, but precipitated on neutralization of the alkaline solution. 

Guaiacum mood was first introduced into Europe by the Span- 
iards in I 508 but the first edition of the London Pharmacopoeia 
in uhich the resin is mentioned is that of 1677. I t  was once popu- 
lar as an alterative but is now little used medicinally. Guaiacum 
has been used as an antioxidant, especially in commercial lard. 
The active principle apparently is guaiaretic acid. 

The tincture of guaiacum a a s  once used universally as a test 
for the presence of blood, or rather of hemoglobin, in urine or 
other secretions. but has been replaced by other tests. 

GUALDO TADINO, a town and episcopal see of Umbria, 
It. (anc. Tadinum, on the Via Flaminia, I mi. to the W.), 1,755 
ft. above sea level, province of Perugia, 2 2  mi. K. of Foligno by 
rail. Pop. (1951) 4,022. The cathedral has a good rose window, 
and the picture gallery contains 15th-century paintings by Um- 
brian artists. The town is still surrounded by walls. Art pottery 
is made there. In  the plain below, near the ancient Tadinum, 
Narses defeated and slew Totila in 5 j 2 .  

GUALEGUAY, a town on the river of the same name in 
the province of Entre Rios, Argentina. 32 mi. above the confluence 
of the Gualeguay river with the Ibicuy branch of the Parank, and 
about I 2 0  mi. N.X.W. of Buenos Aires. The port of Gualeguay is 
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Puerto Ruiz, 5 mi. below, with which Gualeguay is connected by 
tramway. It is also on a branch railway. I t  is a stock-raising cen- 
tre, its establishment dating from.1783. Pop. (1956 est.) 28,110. 
The town has tanneries apd other factories. 

GUALEGUAYCHU, a town and river port of the province 
of Entre Rios, Arg., on the river of the same name, 11 mi above 
its confluence with the Uruguay and about 130 mi. N.W. of Buenos 
Aires. The population according to 1956 estimate was 44.400 
Gualeguaychti is the centre of an important cattle-raising coun- 
try, and meat is chilled and beef extract manufactured in the 
town. There are also tanneries and shoe factories. Gualeguaychti 
is on a branch railway. (C. E. Ilk ) 

GUAM, the largest and southernmost island of the Marianas, 
lies in the Pacific ocean at  13' 26' N. lat. and 144" 39' E long., 
about 5,100 mi. W. of San Francisco, 3,340 mi. W. of Honolulu 
and 1,500 mi. E. of Manila. Area 209 sq mi. The population was 
59,498 according to the 1950 census. At the 1960 census, 66,910 
persons were recorded in Guam, including military personnel. 
Agafia. the capital, had a population of 1,330 in 1950 arid 1,643 
in 1960. Other important towns are Agafia Heights, Sinajana and 
Tamuning. 

Phys ica l  Geography.-The island is sharply divided into a 
northern limestone plateau with a general elevation of about 500 
ft .  and an area of high, volcanic hills to the south. The plateau 
is covered with a thick growth of jungle; the volcanic hills support 
mainly sword grass. They rise over 1,000 it .  above sea level and 
their lower slopes to the east and, in part, to the west are covered 
with younger limestones, generally similar to those of the north- 
ern limestone plateau. The higher hills are found in the west 
central and southern parts of the island. Mt. Lamlam rises to an 
elevation of 1,334 f t . ;  Mt. Jumullong Manglo is 1,086 ft., Mt. 
Bolanos 1,220 ft.  and Mt.  Sasalaguan 1,109 ft. 

Guam has a pleasant tropical climate. Temperatures range from 
70' to go0 F., being fairly even throughout the year. Average 
annual rainfall is about 95 in.. three-fourths of which falls dur- 
ing the wet season, generally starting in May or June and lasting 
through November. The climate is punctuated by destructive 
typhoons which occur at irregular intervals. 

T h e  People.-The native Guamanians, ethnically called 
Chamorros, are basically of Indonesian stock with a considerable 
admixture of Spanish, Filipino (Tagalog) and other strains. Their 
vernacular, called the Chamorro language. is not a Micronesian 
dialect but a distinct language with its own vocabulary and gram- 
mar. The word Chamorro is derived from Chamorri, or Chanioli, 
the ancient name for "chief." Pure-blooded Chamorros are no 
longer found on the island, but in every native family the 
Chamorro language is still the medium of communication. They 
are predominantly Roman Catholic. 

At the end of World iVar 11, the Guamanians were faced 
with the tremendous task of reconstructing the parts of their island 
which were levelled, of discovering and developing profitable 
home industries and of fulfilling Guam's potential position as an 
important new hub of Pacific activity. Agana, the seat of Guam's 
government and formerly a city of 12,000 inhabitants, was com- 
pletely destroyed by bombardment. 

Prior to World War 11, the village was the social and economic 
unit, preserving conservatively the customs and traditions of 19th- 
century Europe. A family would work for a year, for example, 
in preparation for a costly wedding. The fiesta held in memory 
of a patron saint was the great social and religious event of the 
year in the village, for it was one of few occasions when people 
travelled from one village to another. Fiesta customs similar to 
those of earlier days continue to be followed in modern Guam. 
Changes in the social life and institutions of Guamanians, how- 
ever, occur concurrently with the economic improvement of the 
people and their closer contacts with aestern civilization. 

History.-Guam was discovered by Ferdinand Magellan in 
1521. There mas no attempt to conquer the island until the latter 
part of the 17th century, when the Spaniards subdued it after 
considerable bloodshed. Guam remained a Spanish possession un- 
til 1898, when, in the course of the Spanish-American war, the 
U.S. warship "Charleston" steamed into the harbour of Apra and 
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shelled the old fort. Guam was ceded to the United States and 
the other islands of the Marianas were sold by Spain to  Germany 
in 1899. 

After World War I, Japan which had occupied the German island 
possessions north of the equator, received the Marianas (except 
Guam) and the Caroline and Marshall groups. as a mandate under 
the League of Nations. Japan retained possession of the islands 
after she had quit the league in 1935. 

The Japanese effected landings on Guam in the first days of 
World War 11, and occupied the island by Dec. 12 ,  1941. Two 
and one-half years later U.S. marine and army forces returned to 
the Marianas, invading Guam on July 2 0 ,  1944; the island was 
again in U.S. hands by Aug. 9. Guam. turned into an air and naval 
base. was one of the major airfields for the squadrons of Super- 
fortress bombers that attacked Japan in the last days of the war. 

The U.S. department of the interior took over the administra- 
tion of the island on Jan. I, 1951, after 230 years of Spanish 
rule and 52 years of U.S. navy rule, interrupted only by  the 
Japanese occupation. Guam served in the latter 1950s as the head- 
quarters of the government of the Trust Territory of the 
Pacific Islands and of the U.S. air force's strategic air command 
in the Pacific. 

Government.-Guam is an unincorporated territory of the 
United States and an organized sovereignty, governed under the 
Organic Act of Guam, passed by the U.S. congress and approved 
by the president on Aug. I ,  1950, and which took effect on Jan. I ,  

1951. Although the Guamanians are citizens of the US. ,  they 
cannot vote in national elections, nor do they have representation 
in the congress of the United States. The governor, who must be 
a civilian, is appointed by the president for a term of four years. 

The second ranking member of the executive branch of the gov- 
ernment is the secretary of Guam, who is likewise appointed by 
the president for a four-year term. 

The legislature is a unicameral body with 2 1  members, popu- 
larly elected for four years. The legislature has the power to 
override the governor's veto by a two-thirds vote, but the governor 
may transmit the repassed bill to the president of the United 
States, who makes the final decision on legislation referred to him. 
The U.S. congress may vote to annul any act of the Guam legis- 
lature within one year of its passage. 

The judiciary consists of the district court of Guam, whose 
judge is appointed by the president for  four years. There is also 
an island court, police court and commissioners' court, whose 
judges are appointed by the governor to hold office at  his discre- 
tion. 

Each of the island's 15 municipalities is headed by a popularly 
elected native commissioner who serves for a four-year term. 
There is also a chief commissioner, appointed by the governor, 
who acts as liaison between the governor and the municipalities. 

Finance.-All federal income taxes collected are remitted by 
the U.S. to the Guam government. Revenue and expenditures for 
the fiscal year ended June 30, 1955, were $ ~ o , ~ g o . o o o  and $9,873,- 
ooo respectively. The value of imports in 1955 was $23.131.000 
and of exports $4,597,000, Transshipments were valued at  $2,-  

309,000. 
Transportation.- Guam is served by scheduled and non- 

scheduled commercial air lines. The island is also a port of call 
for two major shipping lines: the Amerlcan President line and the 
Pacific Far East line. The American President line's ships call at 
Guam on an average of one and one-half times a month. bringing 
cargo from both east and west coasts of the U.S., and the Pacific 
Far  East line's ships call on an average of six times a month, 
carrying freight, including refrigerator cargo, and passengers from 
the west-coast ports of the United States. Both lines bring cargo 
to Guam from the orient. The American President line carries 
freight and a restricted number of passengers from Guam direct 
to the Philippines and Japan and back to Guam. while the Pacific 
Far East line carries freight and passengers from Guam to Japan, 
Korea and the mainland. 

Guam is the home port of the Pacific Micronesian line, under 
contract to the Trust Territory of the Pacific Islands; the line 
carries cargo and passengers back and forth between those islands 
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and Guam. 

A g r i c u l t u r e  a n d  Industry.- The Chamorros live in villages 
from which they leave to cultivate their farms. Their traditional 
economy was. for the most part, still practised after \f70rld War 11. 
However, modern agricultural methods were introduced by exten- 
sion workers from the department of agriculture, and by the latter 
19 50s the economy of Guam had been expanded rvith increases in 
agricultural production and the establishment of new commercial 
and industrial enterprises. largely the result of the development of 
Guam as an important U.S. military base. The government aided 
economic development through the Guam Finance and Develop- 
ment agency, ~ i h i c h  made loans to farmers and businessmen. 

By far the larger area of farmed land is near the coast in the 
southern, volcanic part of the island. On a representative farm, 
much like that of pre-World IVar I1 days, special attention is given 
to vegetables in areas near the new market among U.S. service 
personnel in the north. Three or four acres on a farm are generally 
cultivated, five or six times that amount being coconut forest, 
scrub. sword grass and wasteland. Corn, still the most important 
crop, is raised on one or two of the cultivated acres. Typically, a 
similar area is in pasture and an acre or so devoted to bananas, 
breadfruit. papayas, sweet potatoes, cassava, melons, pineapples 
and other vegetables. 

Farmers raise a fell, scrub cattle for meat. oxen for draught 
u 

animals and each generally has a carabao. Swine are native scrub 
stock, fed for the most part on snill, bananas and coconut pulp. 
Poultry are also predominantly native mongrel stock. Farm 
equipment usually includes a two-nheeled cart, a couple of 
machetes or bush knives and a fosino or scuffle hoe. 

Fertilizers are little used. not even barnyard manure; it is not. 
in fact, readily a~a i lah le  because livestock are rarely concentrated 
in one place. In accordance \\ith long-established practice, new 
land is cleared by burning mhen the soil of cultivated areas becomes 
depleted. 

Education.- There were 21 public elementary schools, a junior 
high school and a high school in the territory in the latter 1950s. 
The Territorial college mas established in 19 jz, a t  Xgana. 

(See also PACIFIC ISLASDS.) 

state's first governor and legislature were elected on Oct. 3, 1960. 
(R. M. M.) 

GUANACASTE, a province of Costa Rica located on the 
Pacific coast and bordering Nicaragua. Area 4,015 sq.mi.; pop. 
(1950) 88,190, (1958 est.) 125,520. Shortly after independence 
from Spain this area separated itself from Nicaragua and in 1825 
officially became a province of Costa Rica. As a result: Guanacaste 
was the source of ill-feeling between the two nations during the 
19th century. I t  was also the centre of much of the warfare be- 
tween the Central Americans and William VvTalker (q.v.) in the 
1850s. Guanacaste, bisected by the Inter-American highway, has 
impressive agricultural prospects. Occupying 20% of Costa Rica 
it is a frontier of flat grassland with dry forests in the north. The 
chief income is from cattle, which are driven to market in Alajuela. 
About one-half of the beef, corn and rice consumed by Costa 
Ricans comes from Guanacaste province. The largest towns are 
Nicoya and Liberia, the provincial capital. (T.  L. K.) 

GUANACO (HUANACA), the larger of the two wild repre- 
sentatives in South America of the camel tribe, the other being 
the vicuiia. The guanaco (Lama guanicoe) stands nearly 4 ft. a t  
the shoulder, with gracefully curved neck and long slender legs, 
the hind pair each with a naked patch. The hair is long, and soft, 
of a fawn colour above and white beneath. Guanaco are found 
throughout the southern half of South America, from Peru to 
Cape Horn. They live in herds, usually of from 6 to 30, and are 
exceedingly timid and difficult of approach. Their cry is some- 
thing between the belling of a deer and the neigh of a horse. 
The chief enemies of the guanaco are the Patagonian Indians and 
the puma, as it forms the principal food of both. Its flesh is 
palatable although wanting in fat, while its skin forms the chief 
clothing material of the Patagonians. Guanaco are easily domes- 
ticated. They take readily to the water. They regularly deposit 
their droppings on the same spot, a habit appreciated by the 
Peruvian Indians, who use these deposits for fuel. Guanaco also 
have favourite localities in which to die, as appears from the great 
heaps of their bones found in particular spots. 

GUANAJUATO, an inland state of Mexico; area 11,805 
sq.mi.; POP. (1050) I . Z ~ ~ . S I Z .  

A - - u  - .  
RIRI , IOGII .~I ' IXIT. -RU~~~~ Emrrson c t  al., Anzerica's Pacific Dependex- I t  lies wholly ~vithin the limits of the great central plateau of 

cies ( I ~ ~ ~ )  ;  aura Thompson, Guam and I t s  People, 3rd ed. (1947) ; ?vlexico, and has an average elevation of about 6,000 ft. The Annual Reports of the Governor of Guam to the Secretary of the In- 
terior; John ~vcsley Coulter, The Pacif Deprndencies of $he ryl i ted northern half of Guanajuato is mountainous, but its southern half 
States ( 1057 ) .  (J. W. cR.) is covered by fertile plains, called the Bajio, largely devoted to 

GUAN, a tropical American chickenlike bird related to the agriculture. I t  is drained by the Rio Lerma and its tributaries, the 
chachalacas and curassows (q.v.) and with them constituting the Rio Turbio and the Rio de la Laja. The climate is semitrovical 
family Cracidae of the order ~ a l l i f o r m e s .  They comprise a num- 
ber of genera of \\-hich Pe~zelope and Ortalis are the largest. Kearly 
all have a bare throat. from which. in many forms. hangs a wattle. 
Except for a few which extend to Central and North America and 
the Antilles, the guans are confined to the South American conti- 
nent. Like their allies, the omnivorous guans are most often seen 
hopping and flying about in the treetops. Attempts to domesticate 
these birds generally have been unsuccessful. 

The noisy chachalaca (Ortalis vetula ntacalli) reaches the lower 
Rio Grande valley of Texas. 

GUANABACOA, a city in Havana province, Cuba, 3 mi. E. 
of Havana. I t  is situated in a hilly section and is essentially 
a residential suburb of the capital, though a number of industries 
have been established. I t  is connected to Havana by highway and 
rail~vay around Havana bay and by the Regla ferry. Pop. ( 1 ~ j 3 )  
32,490. Guanabacoa (meaning "site of waters") was an old Indian 
town. Established by the Spanish in 1617, it became a summer 
place for fashionable families in the colonial period because of 
its medicinal springs. Interesting old buildings include churches, 
monasteries and administrative buildings. (D. R. D.) 

GUANABARA, a state of Brazil bounded north by Rio de 
Janeiro state, east by Guanabara bay, south by the Atlantic and 
west by Sepetiba bay. Area 524 sq.mi.; pop. (1950) 2,377,451, 
of which nearly all live in Rio de Janeiro ( q . ~ . ) ,  now the state 
capital. Three massifs dominate the topography, occupying a 
third of the area and reaching a height of 3,360 ft .  Guanabara was 
created from the former federal district in 1960, when Brasilia 
(q.v.) succeeded Rio de Janeiro as the national capital. The 

and healthful, and the summer rainfall, 2 0  to 30 in., is sufficient 
to ensure good results in agriculture and stock raising. Indian 
corn, beans, barley and wheat are grown. 

The principal industry of the state is mining, the mineral wealth 
being enormous. Among its mineral products are silver, gold, tin, 
lead. mercury. copper and opals. Silver has been extracted since 
the early days of the Spanish conquest. Some of the more produc- 
tive mining sites are the Veta hladre (mother lode), the San 
Bernabi. lode and the Rayas mines of Guanajuato, and the La 
Yalenciana mine, the output of which is said to have been $ 2 2 6 , -  

ooo.ooo between 1766 and 1826. Industries include flour mills, 
tanneries and leather factories, cotton and woolen mills distilleries,, 
foundries and potteries. 

The first Spanish settlement in the state was San lliguel de Al- 
lende, I 54% a picturesque colonial town now an art and study cen- 
tre. The capital, Guanajuato city ( q . ~ . ) ,  also has great colonial 
charm. As the silver mines poured forth their wealth Mexican 
baroque architecture flowered in this area. Miguel Hidalgo y Cos- 
tilla (q .~! . )  began the Mexican War for independence in the village 
of Dolores Hidalgo in 1810. That same year his forces took the 
capital and looted it. Later. the Spaniards executed Hidalgo and 
his three lieutenants and displayed their heads on the Alhbndiga 
de Granaditas in Guanajuato for a period of ten years. Other im- 
portant cities of the state are Leon (y.v.) and Celaya. ,ilvaro 
Obreg6n decisively defeated Pancho Villa a t  Celaya in 191 5. Un- 
til 1824 Guanajuato with Querktaro was administered as a Spanish 
intendancy. (J. '4. CW.) 

GUANAJUATO, capital of Guanajuato state, llexico, is I; j 
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mi. N.W. of Mexico city. Pop. (1950) 23,389. I t  is served by a 
branch of the Mexican National railway, which joins the main 
line at  Silao, and a paved road branching 13 mi. N.E. from that 
city. Guanajuato's dry climate is considered healthful. 

Guanajuato is situated at  an elevation of 6,83 j ft. in the Caiiada 
de Marfil a t  the junction of three ravines. The city stands essen- 
tially as a foremost example of a Spanish colonial centre, whose 
location and mineral riches determined its plan and historical role. 
I t  gives the appearance of being crowded. The narrow tortuous 
streets (some are built as steps) rise steeply up the hillsides. 
Balconies ~ h i c h  overhang the narrow streets are a distinctive fea- 
ture of the city. There are a few modern buildings. 

During the late 1520s and early 1530s Spaniards overran the 
area which remained little more than a military frontier until silver 
was discovered. Guanajuato was founded in 1554 and became a 
city in 1741. The town, along with Zacatecas to the north and 
Potosi in Bolivia, became one of the three greatest silver mining 
centres of the 16th century. I ts  celebrated Veta Madre (mother 
lode) was described as the richest in the world. The mineral 
nealth of Guanajuato--over I .goo mines were in operation at one 
time-was largely responsible for making Mexico city the most 
splendid jewel in Spain's New World empire. In  Guanajuato itself 
fabulous wealth was most manifest in the elaborate and richly en- 
dowed churches notably La Valenciana and La Parroquia. The 
only post-Spanish building of significance is the Teatro JuLrez, 
built during the Diaz regime. and an excellent example of both the 
romanticism and the ostentation which characterized the era. 

Guanajuato was the first major city to fall to the independence 
leader Hidalgo y Costillo in 1810. The plundering and destruction 
which accompanied the overrunning of the Alh6ndiga de Grana- 
ditas (granary used as a fortress) were followed by subsequent 
struggles for control of the city which by 1822 had resulted in a 
greatly reduced output of the mines, through flooding, and the 
exodus of many wealthy families. Guanajuato entered a per~od of 
decline. which continued until the 1930s. when as a result of the 
increased tourist trade and federal support of mining and agri- 
culture in the state, the city began a slow recovery which ap- 
peared to be continuing in the 1960s. I t  is the site of a national 
college. The Pantebn, or public cemetery, has catacombs which 
contain mummies. (J .  J .  J.1 
GUANCHES, the aboriginal inhabitants of the Canary 

islands. Now extinct as a distinct people, they were an offshoot 
of the Berbers of northern Africa, but were long isolated because 
of their lack of boats. The Carthaginians under Hanno found the 
archipelago uninhabited, but saw ruins of great buildings. This 
suggests that the Guanches were not the first inhabitants, and 
that this extreme westerly migration of Berbers took place between 
the time of which Pliny wrote and the conquest of northern Africa 
by the Arabs. The early Guanches lived in villages of stone houses 
and cultivated cereals and raised livestock. An hereditary class 
system distinguished nobles from commoners, and descent and in- 
heritance of the chieftainship apparently was matrilineal. Studies 
of this extinct culture are of particular interest as suggesting the 
prototype of Berber culture before Arab influence was felt. Many 
of the Guanches fell in resisting the Spaniards in the late I 5th 
century, many were sold as slaves and others conformed to the 
Roman Catholic faith and married Spaniards. 

See also BERBERS. 
See E .  A Hooton, Ancient Inhabitants o f  the Canary Islands, Har- 

vard African Studies, vol. 7 (192 j) ; G. P. Murdock, Africa, chap. I j ,  
with a bibliography (1959). 

GUANIDINE is an organic compound of formula HN : C- 
(NH,),. I t  was first prepared by Adolph Strecker in 1861 from 
guanine. which had been obtained from guano, and this is the origin 
of the name. The compound has been detected in small amounts 
in a variety of plant and animal products, but some of its deriva- 
tives are widely distributed and are of considerable importance, 
especially in the action of muscular tissue. I t  is closely related to 
urea. into which it is converted by hydrolysis. Guanidine is readily 
prepared from technical calcium cyanamide. This, when heated 
with water, gives dicyandiamide, which gives a good yield of 
guanidine when fused with an ammonium salt. 

A variety of other syntheses are known, some of which (e.g., 
the reduction of tetranitromethane and the action of ammonia on 
carbonyl chloride) give a simple indication of the  constitution 
of the compound. Guanidine itself is a colourless crystalline solid 
that absorbs water and carbon dioxide from the air and is thus 
not easy to prepare pure, but the salts crystallize well, notably the 
carbonate and the nitrate. Guanidine as a base is much stronger 
than the majority of organic bases; its aqueous solutions have a 
conductivity approaching that of the alkali hydroxides and it  forms 
stable salts even with acids as weak as boric and silicic acids. It 
behaves as a monacidic base only, and forms a cation-a positively 
charged ion-that can be written as 

An X-ray crystal analysis of the iodide (W. Theilacker, 1935) 
shows, however, that, as might be expected, all three nitrogen 
atoms are identically linked in the ion and are symmetrically ar- 
ranged in a plane around the carbon atom. This is caused by res- 
onance between the three structures which can be written by  
allotting the positive charge to each of the three nitrogen atoms 
in turn. The resonance energy is the cause of the stability of the 
ion and hence of the strong basic character of the compound. 

Uses.-Of the derivatives, nitroguanidine, obtained by the action 
of sulfuric acid on the nitrate, has been used to some extent as 
a constituent of explosives; its peculiarity is the low tempera- 
ture produced in the explosion. Aminoguanidine and substituted 
aminoguanidine are intermediates in the synthesis of a variety of 
dyes and other heterocyclic compounds. 

Two amino acid derivatives are of great physiological inter- 
est. Arginine, a guanidinyl-aminovaleric acid, H N  :C(NH,).NH.- 
(CH,),.CHNH,.COOH, is a constituent of proteins and particu- 
larly of protamines, but also plays an important part in nitrogen 
excretion in animals. With mammals this is largely excreted as 
urea, which is synthesized in the liver from ammonia and carbon 
dioxide by a series of reactions in which arginine is an intermediate. 
Creatine, methylguanidine-acetic acid, H N  :C(NH,).NMe.CH2.- 
COOH, is present in large amounts in mammalian muscle, and its 
internal amide, creatinine, is excreted by mammals especially dur- 
ing growth. The contraction of muscle is known to derive its 
energy from the enzymatic hydrolysis of adenosine triphosphate 
and it  is also known that one of the mechanisms whereby this sub- 
stance is reformed in the muscle is by the action of creatine 
phosphate. The importance of the guanidine group in muscle is 
further shown by the fact that certain types of tetanus are associ- 
ated with the occurrence of guanidine itself or of methylguani- 
dine in the body, Other guanidine derivatives have proved t o  
be of value as therapeutic agents. Synthalin (decamethylene- 
diguanidine) and related compounds have a specific effect in de- 
stroying trypanosomes; and sulfaguanidine, h e  of the least soluble 
of the sulfanilamide derivatives, is of great value in bacillary 
dysentery. Paludrine, the synthetic antimalarial, is a substituted 
biguanide (N1-p.chlorophenyl-N5-isopropyl-biguanide) : 
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See also UREA. (T.  W. J. T.) 
GUANO the accumulated excrement and dead bodies of birds, 

bats or seals. Bird guano is mainly from fish-eating cormorants. 
pelicans. and gannets which populate some islands off the west 
coast of Peru. Lower California, and Africa up to j.600,ooo per 
square mile and consume 1.000 tons of fish daily. Exports from 
the Peruvian deposits began about 1810 and reached jo,ooo tons 
in 1856. The government protects the seafowls and processes the 
guano uhich contains about I 1% to 16% nitrogen, 8% to 1 2 %  

phosphoric acid, and 2 % to 3 % potash in fertilizer terminology. 
Bat guano is found in caves throughout the world with significant 
deposits in Missouri (16,000 tons) and in a cave of the Grand 
Canyon ( ~ o o , o o o  tons). Seal guano has accumulated to 230 it. 
on the Lobos Islands off South America and to a lesser extent on 
the Island of Tortuga. Bat and seal guano are lower in fertilizing 
value than Peruvian guano. See also FERTILIZERS AND MANURES; 
PERU: Econo,mic Conditions. (S. R. A,) 

GUANTANAMO, a city in Oriente province, Cuba, about 
40 mi. E. of Santiago de Cuba and about 60 mi. from the eastern 
end of the southern coast. Pop. (1953) 64.671. I t  is 10 mi. N. 
of Guantanamo bay, one of the largest and best sheltered bays in 
the world, having a narrow entrance into a harbour about 4 mi. 
wide and 1 2  mi. long. capable of accommodating large vessels. 
The bay is served by the ports of Caimanera and Boquer6n uhich 
are linked by rail to GuantCnamo. 

The strategic importance of the bay close to the Winduard 
passage. which is between Cuba and Haiti and links the Atlantic 
to the Caribbean and Panama. was recognized by the United 
States during the Spanish-.4merican War, when American marines 
landed at  the bay. A large L S. naval base, including fortifica- 
tions and airfields, was established by treaty in 1903. 

The city is the centre of an agricultural region in which sugar 
cane and coffee are the main products. The chief industrial ac- 
tivities are coffee roasting, sugar milling, and the manufacture of 
chocolate. liqueurs and salt. Air traffic is active, owing to the 
difficulty of land cbmmunications in the mountainous eastern re- 
gion of Cuba. 

Guantanamo bay was named Cumberland bay in 1741 when an 
English force landed and attacked Santiago. The town was 
founded in 1819 and was called Santa Catalina del Saltadero del 
Guaso until 1843. French refugees from Haiti aided in the coloni- 
zation of the area and many cultural characteristics. such as archi- 
tecture, stem from their influence, as well as from a number of 
Catalan settlers. The old French-Creole atmosphere of earlier 
days has been changed somewhat by the activity and industry of 
the 20th century. (D. R. D ) 

G U A P O R ~ ~  (Spanish ITBNEZ), a river of northeast Bolivia, 
nhich, with the Paraguay river. rises in the mountains of the state 
of Mato Grosso, Brazil. I t  flows to the northwest marking the 
frontier with Brazil until its confluence ni th the MamorC river 
(q.v.) several miles above the town of Guayaremerin. Proceed- 
ing north, the .imazon (q v.) may then be reached by way of the 
Madeira river ( q  v.),  formed by the juncture of the MamorC and 
Beni (q.v.) near the river port of Villa Bella, and the Madeira- 
MamorC railroad via Pbrto Yelho. The GuaporC is the largest 
affluent of the MamorC. and is navigable along its course of about 
1,000 mi. a t  any season of the year. The town of Mato Grosso, 
lying less than I O O  mi. from the source of the GuaporC, may be 
reached by river craft. The GuaporC constitutes the border be- 
tween the Brazilian state of Mato Grosso and the federal territory 
of RondBnia to the east, and the Bolivian departments of Santa 
Cruz and Beni to the nest.  I t  flows through a forested region 
having a hot and humid climate mhich is almost uninhabited ex- 
cept for occasional settlements of Indians and mestizos along the 
banks. The GuaporC. in contrast with the brown silt-laden 
MamorC. is a beautiful river with unusually clear water. For sev- 
eral miles below their juncture, the identity of the two streams can 
still be readily perceived. 

The upper tributaries of the GuaporC, flowing largely from the 
slopes of the Serra dos Parecis, include the Branco, the Corum- 
biari, the Colorado. the S5o Miguel and the Cautario. I ts  affluents 
flo\\ing from the south and southwest comprise the Paragul, the 

Baures and the Itonamas. Ports of the GuaporC are Principe da 
Beira, which may be reached by air, Versalles, Pedras Negras and 
Santa Isabel. Historically, the region was witness to numerous 
frontier conflicts between the Spanish and Portuguese and the 
struggles of both with hostile Indians. Forte Principe de Beira, 
constructed near the confluence of the GuaporC and MamorC in 
the late 18th century, is a reminder of this era. (J. L. T R ) 

GUARANA, the plant Paullinia cupana (or P. sorbilis) of the 
natural order Sapindaceae, indigenous to the north and west of 
Brazil. I t  has a smooth. erect stem; large, pinnate, alternate 
leaves with five oblong-oval leaflets; narrow panicles of short- 
stalked flowers; and ovoid fruit about as large as a grape and 
containing usually one seed shaped like a minute horse chestnut. 
Guarana, guarana bread or Brazilian cocoa is prepared from the 
seeds as follows. In October and November, when ripe, the seeds 
are sun-dried, to allow the ready removal by hand of the r\hite 
aril; ground in a stone mortar or deep dish of hard sandstone; 
the powder, moistened with water, is made into a paste with 
a certain proportion of whole or broken seeds and worked up 
usually into rolls 5-8 in. in length, and 12-16 02. in weight. 
After drying by heat, the guarana is packed between broad 
leaves in sacks or baskets. Thus prepared, it is of extreme hard- 
ness, has a brown hue, a bitter astringent taste and an odour 
faintly resembling that of roasted coffee. An inferior kind is man- 
ufactured by admixture of cocoa or cassava. Rasped or grated 
into sugar and water, guarana forms a popular beverage in South 
America. 

Guarana owes its stimulant properties to its caffeine content, 
and its astringent action to tannin. In addition, guarana yields 
the glucoside saponin, with starch, gum, three volatile oils and an 
acrid green fixed oil. 

GUARANIS, a group of South American Indian tribes, 
forming an important subdivision of the Tupian (q.v.) linguistic 
stock. At the time of the first arrival of Europeans, the Guarani 
tribes were spread over the region east of the Paraguay river in 
what is now Paraguay and the adjacent Argentine states of Cor- 
rientes and Misiones. and extended eastward along the upper 
Uruguay river some distance into the Brazilian states of Santa 
Caterina and Rio Grande do Sul. In the early portion of the 
16th century, in part a t  least because of Spanish attacks, a con- 
siderable body left their homes and migrated westward to Bolivia, 
where, as the Chiriguanos and Guarayos, they settled in the Andean 
foothills and edge of the Chaco, expelling the older Chane and other 
Arau-akan tribes. 

The Guaranis, originally a very numerous people, were sedentary 
agriculturists, living in large palisaded villages of wood and thatch 
houses, and presented a strong contrast to the nomad hunting tribes to 
the west and south. The Guaranis became widely known as a result 
of the activities of the Jesuit missions-the Doctrinas de Guaranies- 
founded among them in the early years of the 17th century. The mis- 
sions comprised in all about 30 settlements, where the Jesuits, in spite 
of attacks by slave raiders from the Portuguese territories (who in 
1628-30 alone carried off 60,000 Indians) built up a community of great 
interest, which lasted until the expulsion of the order in 1768. In their 
primitive state the Guaranis often went entirely naked, and wore as 
their most characteristic ornament a long pendant labret in the lower 
lip. Although essentially agricultural, raising corn, manioc and sweet 
potatoes, they had a bad reputation for killing and eating prisoners 
taken in war. They appear to have had trade with the border regions 
of the Inca empire, from which they secured small quantities of gold 
ornaments and metal objects, which through them reached the Atlantic 
coast, where a few examples were found in the possession of the people 
by the earliest European explorers. 

GUARANTEE. In law, a guarantee is a contract to answer 
for the payment of some debt, or the performance of some duty, 
in the event of the failure of another person who is primarily 
liable for such payment or performance. In order that there 
may be a contract of guarantee there must be a primary liability, 
present or future, of a principal debtor, and a promise made for 
valuable consideration by a third party (called the "surety" or 
"guarantor") to the creditor to discharge that liability if the prin- 
cipal debtor does not. The promise of the surety must be such 
that liability only arises in the event of the failure of the principal 
debtor to meet his obligations. 

A contract of guarantee must be distinguished from a contract 
of indemnity. If A says to B, who is about to sell goods to  C ,  



"Let C have the goods; if he does not pay you, I will," this is 
an offer of a guarantee on the part of A But if A says to B, 
"Let C have the goods; I will see you paid,'' A's promise to pay 
is an original liability to indemnify B against any loss which he 
may incur in letting C have the goods, and not a promise to  
answer for C s debt. (Birkmyr v Darnell, 1704, I Sm. LC.  12th 
ed p 33 j) So "if a man says to another, 'If you mill at my re- 
quest put your name to a bill of exchange, I will save you harm- 
less', that is a contract of indemnity. I t  is not a responsibility 
for the debt of another. I t  amounts to a contract by one that, if 
the other will put himself in a certain situation, the first will 
indemnify him against the consequences" (per Pollock, C.B. in 
Rntson v. King, 1Sj9, 4 H. & 9 at p 740). The distinction is 
important, for a contract of guarantee is not enforceable unless 
it is evidenced by some note or memorandum in writing, whereas 
no written note or memorandum of the agreement is required in 
the case of a contract of indemnity. 

The common law requisites of a contract of guarantee in no 
way difier from those essential to the formation of anj7 other 
contract. That is to  say, they comprise the mutual consent of the 
parties, competency to contract, and, unless the guarantee be 
under seal, valuable consideration. The consideration may con- 
sist of some advantage given to, or conferred on, the principal 
debtor by the creditor a t  the surety's request, e.g., an advance of 
money to the principal debtor. Or it may take the form of a for- 
bearance on the part of the creditor at the surety's request to 
sue the principal debtor. In  some guarantees the consideration 
is given once for all, as where a third person guarantees that, in 
consideration of a lessor granting a lease, he will be answerable 
for the lessee paying the rent and performing the covenants; in 
other cases it  is supplied from time to time, as where a guarantee 
is given to secure the balance of a running account at a banker's, 
or a balance of a running account for goods supplied. (See the 
judgment of Lush, L. J. in Lloyd's v. Harper, 1881, 16 Ch. D. at  
PP. 319, 320). 

The statutory requisites of a contract of guarantee are pre- 
scribed by s. 4 of the Statute of Frauds 1689 (29 Car. 11. c. 3), 
which provides that "no action shall be brought whereby to charge 
the defendant upon any special promise to answer for the debt, 
default, or miscarriage of another person . . . unless the agree- 
mrnt upon which such action shall be brought, or some memo- 
randum or note thereof, shall be in writing and signed by the 
party to be charged therewith, or by some other person there- 
unto lawfully authorized." A promise to give a guarantee is as 
much within the statute as the guarantee itself. But a promise 
to procure another person to sign a guarantee for the debt of 
another is not within the statute. though the guarantee would be. 
The statute does not invalidate a verbal contract of guarantee, 
but only renders it unenforceable by action. I t  may, therefore, 
be available in support of a defence to an action, and money paid 
under it  cannot be recovered. 

To satisfy s. 4 of the Statute of Frauds, the agreement, or the 
note or memorandum thereof, must set out all the material 
terms of the guarantee; it  must name or unmistakably identify 
the parties thereto, and must also state the liability guaranteed 
and the time during which the guarantee is to continue. I t  is 
not necessary that the agreement, or memorandum, should con- 
tain any statement of the consideration given to the surety in 
return for the guarantee (Mercantile Law Amendment Act 18j6, 
s. 3). The agreement, or memorandum, must be signed by the 
surety or by some duly authorized agent on his behalf. In the 
case of a joint and several guarantee all the sureties must sign 
the agreement or memorandum, otherwise none will be liable 
thereunder (Saf ional  Provincial Bank of Efzgland v. Bracken- 
bury, 1906, 2 2  T.L.R. 797). 

The promise of a del credere agent (9.v.) which binds him in 
consequence of the higher consideration he receives to make no 
sale on behalf of his principal except to persons who are solvent, 
and renders him liable for any loss that may result from the non- 
fulfilment of his promise. is not \Tithin the statute, and need not 
be in writing, for, though such promise may terminate in a liabil- 
i ty  to pay the debt of another, that is not the immediate object 

for which the consideration is given (Coutourier v. Hastie, 18 52, 
8 Exch. 40, j6) .  

4 contract of guarantee may be limited to a single transaction, 
or may coxer a number of transactions extending over a period of 
time-as where a guarantee is given in respect of money to be 
advanced, or goods to be supplied, to the principal debtor-and 
remains a standing security until it is revoked either by act of the 
parties or by death of the surety. I t  is then called a continuing 
guarantee. A cause of action thereon arises in respect of each 
item of account (whether principal or interest) as soon as that 
item falls due and is unpaid, and, consequently, the Statute of 
Limitations begins to run in the guarantor's favour in respect of 
each item from that moment (Purr's Banking Co. Ltd .  v. I'ates, 
1898, 2 Q. B. 460). 

L i a b i l i t y  of Surety.-Before the surety can be rendered 
liable on his guarantee, the principal debtor must have made 
default. iVhen, however, this has occurred, the creditor, in the 
absence of express agreement to the contrary, may sue the surety, 
without even informing him of such default having taken place, 
or requiring him to pay, and before proceeding against the prin- 
cipal debtor or resorting to securities for the debt received from 
the latter. The surety's liability is limited to  the amount which 
he has undertaken to pay on default of the principal debtor. 
This amount may be equal to the sum due from the principal 
debtor, or it  may be less than such sum. If the guarantee is one 
which the surety has entered into jointly with others, he is still 
liable to pay the whole amount he has agreed to pay on the 
debtor's default, unless the guarantee otherwise expressly pro- 
vides. His right of contribution against his co-sureties may be a 
partial indemnity, but cannot, in the absence of agreement bind- 
ing the creditor, compel the creditor to proceed against the other 
sureties. Should the surety become bankrupt. either before or 
after default has been made by the principal debtor, the creditor 
will have to  prove against his estate. This right of proof is 
regulated by s. 30 of the Bankruptcy Act 1914, which is most 
comprehensive in its terms. 

Righ ts  of S u r e t y  A g a i n s t  P r i n c i p a l  Debtor.-The surety 
can recover, with interest, from the principal debtor all money 
properly paid when due on account of the guarantee, provided of 
course that the guarantee was made with the principal debtor's 
consent. I n  the event of the principal debtor's bankruptcy, the 
surety can, if the. creditor has not already proved in respect of 
the guaranteed debt, prove against the bankrupt's estate, not 
only in respect of payments made before the bankruptcy of the 
principal debtor, but also, it  seems, in respect of the contingent 
liability to pay under the guarantee. The surety is also entitled 
to enforce against the debtor the rights which the creditor enjoyed 
with respect to the debt in question. Moreover, a surety has the 
right before payment to compel the principal debtor to relieve him 
from his liability by paying off the debt, if the debt is actually due 
and the surety admits liability. I n  such a case it  is not necessary to  
prove that the creditor has refused to sue the principal debtor 
(Ascherson v. Tredegar D r y  Dock and Wharf Co. Lid.,  1909, 2 
Ch. 401). 

Rights  of S u r e t y  A g a i n s t  t h e  Creditor.-The surety, on 
payment of the debt, is entitled to the benefit of the securities in 
the hands of the creditor. whether he knew of them or not a t  the 
time of contracting; including all securities which the creditor 
may have acquired since the date of contracting; and where, by 
the default or laches of the creditor, such securities have been 
lost or rendered otherwise unavailable, the surety is discharged 
pro tanto. If the surety is surety for part of the debt only. his 
rights to the securities also are but partial (Goodwin v. Gray, 
1874, 2 2  W.R. 312). On this subject the Mercantile Law Amend- 
ment Act 1856, s. 5, provides that "every person who, being 
surety for the debt of another, or being liable with another for 
any debt or duty, shall pay such debt or perform such duty, 
shall be entitled to have assigned to him, or to  a trustee for him, 
every judgment, specialty, or other security which shall be held 
by the creditor in respect of such debt or duty, whether such 
judgment, specialty, or other security shall or shall not be deemed 
at law to have been satisfiwl by the payment of the debt or per- 
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formance of the duty, and such person shall be entitled to stand 
in the place of the creditor, and to use all the remedies, and if 
need be, and upon a proper indemnity, to use the name of the 
creditor in any action or other proceeding, a t  law or in equity, 
in order to obtain from the principal debtor, as the case may be, 
indemnification for the advances made and loss sustained by the 
person who shall have so paid such debt or performed such 
duty;  and such payment or performance so made by such surety 
shall not be pleadable in bar of any such action or other pro- 
ceeding by him; provided always, that no co-surety, co-contractor, 
or co-debtor, shall be entitled to  recover from any other co-surety, 
co-contractor, or co-debtor, by the means aforesaid, more than 
the just proportion to which, as between those parties themselves, 
such last-mentioned person shall be justly liable." 

R i g h t  of S u r e t y  A g a i n s t  CO-sureties.-A surety on pay- 
ment of the debt, or more than his proportion, is entitled to con- 
tribution from his co-sureties in respect of the excess. This right 
is not founded originally upon contract, but upon a principle of 
equity, though it  is now established to be the foundation of an 
action. I t  exists whether the sureties are bound jointly, or jointly 
and severaIly, and whether they are bound by the same or differ- 
ent instruments. If the principal debtor makes default, all must 
contribute equally, if each is a surety to  an equal amount, and if 
not equally, thfn proportionately to  the amount for which each 
is a surety (Ellesmere Brewery Co. v. Cooper and Others 1896, 
Q.  B. 75). In  counting the number of sureties for this purpose, 
those unable to pay are not reckoned. Thus where four sureties 
are jointly and severally bound in a surety bond, and one of them 
pays the amount of the bond, but one of the remaining three 
sureties is insolvent, the right of contribution against the two 
other sureties is for thirds, not for fourths, of the sum paid (per 
Lord Esher, M.R. ,  ibid., a t  p. 80).  But a surety is not entitled to 
call upon his co-sureties for contribution until he has paid more 
than his proportion, either of the whole debt or of that part 
which remains unpaid, even though his co-sureties have not been 
required by the creditor to pay anything ( E x  parte Snowdon, 
1881, 17 Ch. D. 44). And so where the debt guaranteed is pay- 
able by instalments, a surety cannot call on his co-sureties to 
contribute until he has paid more than his proportion of the 
entire debt. The fact that he has paid more than his share of the 
instalments which have come due will not entitle him to contri- 
bution (Stirling v. Burdet t ,  1911, 2 Ch. 418). 

A surety against whom judgment has been obtained by the 
principal credkor for the full amount of the debt can, before 
paying the amount, maintain an action against his co-sureties 
to compel them to contribute towards the common liability, 
and where the principal creditor is a party to the action, the 
surety may obtain an order directing the co-sureties to pay their 
proportions to the creditor (Wolmershausen v. Gullick, 1893, 
2 Ch. 514). 

The right of contribution is not the only right possessed by a 
surety against his co-sureties; he is also entitled to a share in 
every counter-security which his co-sureties may have obtained 
from the principal debtor, and such security must be brought into 
hotchpot, in order that the ultimate burden may be distributed 
between the sureties equally, even though the co-sureties con- 
sented to become sureties only upon the terms of having the 
security (S tee l  v. Dixon, 1881, 17 Ch. D.  825). 

Discharge of Surety.-The surety will be discharged on any 
of the grounds which suffice to terminate contracts in general, 
and also on the following which are peculiar to contracts of 
guarantee. In  the case of a guarantee for the fidelity of a serv- 
ant,  the non-disclosure by the employer to the surety of the fact 
that the servant had previously been guilty of dishonesty in his 
employment will avoid the contract although such non-disclosure 
was not fraudulent (London  General Omnibus Co. L td .  v. Hollo- 
wdy ,  1912, 2 K.B. 72). On the other hand, in the case of a 
guarantee given to a banker to secure an overdraft, the mere 
non-disclosure by the banker to the surety of the fact that, at 
the time when he signed the bond, the customer was alreddy 
indebted to the banker for the full amount of the credit and pay- 
ment had been requested by the banker, will not avoid the con- 

tract, for the bank cannot reasonably be taken as affirming, by 
mere silence respecting earlier dealings, the financial ability of 
the customer whom the surety is asked to guarantee (Hamil ton  
v. Watson, 1845, 12 C1. & F. 109). Fraud subsequent to the exe- 
cution of the guarantee (as where, for example, the creditor 
connives at the principal debtor's default) will certainly dis- 
charge the surety. Again, a material alteration made in the terms 
of the contract between the creditor and the principal debtor, 
without the assent of the surety, will discharge the surety, unless 
it is self-evident that the alteration cannot prejudice the surety; 
the surety himself being the judge as to the materiality of the 
alteration (Holme v. Brftnskill, 1878, 3 Q.B.D. 495 ) .  

Giving time to the principal debtor without the surety's con- 
sent will discharge the surety, and for this reason, because the 
creditor by giving time deprives the surety of his right to pay 
off the debt which he has guaranteed and to sue the principal 
debtor (Samuel v. Howartlz, 1817, 3 Mer. 272). But to produce 
this result there must be a binding contract to extend the time 
for payment, not merely by a forbearance of the creditor to en- 
force his rights, and the contract must be with the principal 
debtor. A contract with a stranger, or even with a co-surety, to 
give time to the principal debtor, will not prevent the surety dis- 
charging the debt and pursuing his remedy over against the 
principal debtor, and will not discharge the surety from liability 
(Frazer v. Jordan, 1858, 8 E .  & B. 303; Clarke v. Birley, 1889, 
41 Ch. D. 422). 

To the rule that time given to a principal debtor discharges a 
surety there is an important exception. A surety is not released 
by an agreement to give time to the debtor if the creditor expressly 
reserves his rights against the surety. The reasons why the 
reservation by the creditor of his rights against the surety does 
not release the latter are (i.) because it  rebuts the implication 
that the surety was meant to be discharged, and (ii.) because it 
prevents the rights of the surety against the principal debtor be- 
ing impaired, for the principal debtor, by consenting to the 
creditor reserving his rights, impliedly agrees that the surety 
shall have recourse against him, and he may, notwithstanding the 
agreement, pay the creditor and enforce his rights against the 
debtor (Kearsley v. Cole, 1847, 16 M. & W. 128, at p. 135). The 
rule also does not apply where time is given to the principal 
debtor after a judgment has been recovered by the creditor 
against both the principal debtor and the surety; the judgment 
creates a new liability in respect of which the judgment debtors 
are in the same position ( i n  re a Debtor,  1913, 3 K.B. 11). 

An absolute release of the principal debtor will discharge the 
surety. But a covenant not to sue the principal debtor, qualified 
by a reservation of rights against the surety, allows the surety to 
retain all his remedies against the principal debtor and will not 
discharge him from liability (Price v. Baker and Another,  18j5, 
24 L.J.Q.B. 130). A release by the creditor of one of two or 
more co-sureties will discharge all (Evans  v. Brembridge, 1856, 
25 L.J. Ch. 334). This is not so, however, if the sureties con- 
tract severally (Ward  v. National Bank of N e w  Zealand, 1883, 8 
App. Cas. 755). 

A surety is discharged if the creditor takes a new security 
from the principal debtor in lieu of the original one, or by his 
wilful neglect or default loses the securities which he holds, or 
deals with the securities in such a way as to deprive the surety of 
the means of recouping himself by them. 

A guarantee, the consideration for which is given once for all 
(as where a third person guarantees that in consideration of the 
lessor granting a lease, he will be answerable for the lessee paying 
the rent), cannot be determined by the surety, and does not cease 
on his death (Lloyd's  v. Harper, 1881, 16 Ch. D. 290). On the 
other hand, when the consideration for a guarantee is fragmentary, 
supplied from time to time, and therefore divisible (as where a 
guarantee is given to secure the balance of a running account a t  
a banker's), the surety may at  any time terminate the guarantee, 
and notice of death of the surety will put an end to his liability 
(Coultlzart v. Clementson, 1880, 5 Q.B.D. 42). But the death of 
one of the co-sureties under a joint and several continuing guar- 
antee does not by itself determine the future liability of the sur- 



viving cosureties (Beckett  & Co. v. Addyman, 1882, g Q.B.D. They are perhaps of peculiar importance in the field of guar- 
783) anteeing the fidelity of trusted employes or of public officers 

A continuing guarantee given either to a firm or to  a third per- (where the check-up system of the bonding companies goes some 
son in respect of the transactions of a firm is, in the absence of distance toward anticipatory prevention of frauds) and in that of 
agreement to the contrary, revoked as to future transactions by contracts for building and public works. I t  should be noted that 
any change in the constitution of the firm (Partnership act, 1890, these bonding companies are not, like most corporations, without 
s. 18). charter power to enter into binding contracts of suretyship; also 

A surety who has executed a guarantee on the faith that an- that the larger modern business corporations are commonly being 
other person will also become a surety is wholly discharged from given charter power to become surety at  least for their own sub- 
liability if that other person refuses to do so, or for any other rea- sidiaries. Hence guaranteed bonds are becoming familiar in the 
son does not join in  the guarantee (Evans v. Brembridge, 1853, market. To be distinguished from suretyship, in law though not 
25 L.J. Ch. 334). in function, is the growing practice among bankers of accepting 

A discharge in bankruptcy of the principal debtor, or the accept- negotiable paper (see BILL OF EXCHANGE) on behalf of their cus- 
ance by his creditors of a composition or scheme, will not release tomers for a commission; this is not in strictness suretyship, not 
from liability a person who was surety for his debts (Bankruptcy only because the customer's obligation in all probability ceases 
act 1914, S. 28, subs. 4 ;  s. 16, subs. 20). when the banker's is given, but because, in any event, the cus- 

The statutes of limitation bar the right of action against a surety tomer's liability must be conditional on prior dishonour by the 
after 2 0  years if the guarantee \$as under seal; and in the case of banker. 
other guarantees, after six years from the date of the accrual of Bail Bonds.-A field of suretyship, finally, which deserves 
the cause of action, that is to say from the date on which the credi- special mention because of the abuses encountered in practice, is 
tor might have sued the surety. Where, by the express terms of that of the bail bonds given to secure the supposedly temporary 
the guarantee, the surety is only liable to pay after demand, time release of persons charged with crime. 
does not begin to run until after demand to pay has been made The bail is forfeited if the accused disappears; this is supposed 
upon him. to force the bondsman to keep a constant eye on the accused. But 

See Sir S. A. T. Rowlatt, Law of  Principal and Surety, 2nd ed. the practice of allowing professional bondsmen to sign bonds to- 
( 1 ~ ~ 6 ) ;  T. Hewitson, Suretyship, its Origin History (1927). talling far in excess of their available assets, together with the dif- 

(C. GA.) ficulty of getting suit prosecuted against such as are politically 
TRE UNITED STATES influential, made this phase of suretyship a serious hindrance to  

convictions. 
There have been repeated U.S. and lega1 See E. C. Arnold, Outlines of Suretyship and Guaranty (1927), Mis- 

writers to distinguish a surety from a guarantor; the efforts have souri Crime Survey, part v (1926). (K. N. L.) 
failed, since hardly two of them find the same line of distinction; GUARAUNAN: see WARRAU. hence, in the United States as in England the two terms became an episcopal city of Portugal on the Guards- But in U.S. states a statement Abrantes and Lisbon-Vilar Formosa railways, Pop. ( 1 ~ 5 0 )  7,704. of the consideration in the memorandum of a contract of guarantee It is 3,370 above sea level, at the northeastern extremity of 
became a requirement if the contract is to be enforceable. Fur- the Serra da EstrEla, overlooking the fertile valley of the river 
thermore, laches in the dealing with any security he may Caa. I t  contains a ruined castle, a fine 16th-century cathedral and 
hold, to be sufficient in U.S. law to discharge the creditor's claim a sanatorium for  tuberculars. Its industries comprise the manu- 
against the surety, must either involve affirmative action, or must facture of coarse ,-loth. In 1199 ~~~~d~ was founded, on the site 
consist in failing to take simple, standard, businesslike precau- of the Roman ~~~~i~ oppidana, by sancho I of portugal, who in- 
tions: such as recording a mortgage, or so presenting a negotiable tended it to be a against ~ ~ ~ ~ i ~ h  invasion. ~h~ adminis- 
note as to keep the endorsers from being discharged. But mere trative district of Guarda coincides with northeastern Beira; pop. 
failure to enforce the security before it depreciates in value will (1940) 294,166, ( rg50)  307,667; area 2,122 sq,mi. 
not in the United States be considered such laches, the judicial GUARDI, FRANCESCO (1712-1793), venetian landscape 
view being that the surety's remedy is to Pay off the debt and then and figure painter, and his brother N I C O L ~  (1715-86), were trained 
realize on the security himself. It is hard to see why the surety under their elder brother, GIOVANNI ANTONIO (q.Zi .)  (1699-1760). 
should be forcea thus to strain his resources; it is equally hard to B~ the brothers are recorded as collaborating in a studio 
reconcile the harshness against the surety of this rule with the which specialized in supplying paintings together with copies of 
extreme leniency found in discharging him by reason merely of others' works. &out 1738 an uncle presented a group of religious 
extension of time to the principal. The two lines of precedent and decorative paintings produced in this studio to the at  
grew up separately, and did not come into contact until both were Vigo d'Anaunia (Trentino) of which he was the parish priest. 
set. Works of like character are also known, notably altarpieces a t  

Two other divergences from the English law as stated above Belvedere di Aquileia (6. 1746) and Cerete Basso (6. 1755), the 
need notice: the periods of the statute of limitations differ among celebrated "story of ~ ~ b i ~ ~ ~  in the church of the Angelo 
the U.S. states; and the fact that a surety stipulated that a cosurety ~ ~ f f ~ ~ l ~  in venice (before 1750), two large allegorical figures in 
be ~rocured ,  or other condition be fulfilled, will not, commonly, the Ringling museum, Sarasota, and two secular paintings, the 
discharge him as against a creditor who has relied upon surety's "RidOtto" and the "Parlatorion in the Museo Correr (C& Rez- 
signature without notice of stipulation or condition. zonico). Very few works of this type are signed, but a number 

Corporate Suretyship.-In the United States a great and of figure paintings, still-lifes, etc., have been attributed to the 
growing part of suretyship business is in the hands of profes- Guardi studio, though the individual contributions of Francesco 
sional surety companies, which write surety bonds for a premium and Gianantonio are hotly disputed, it would seem there was fairly 
calculated on loss-expectancies, and which in cases involving any extensive collaboration between them. Nicolb's part remains com- 
considerable risk take measures to assure themselves of indem- pletely obscure. 
nity in advance of loss. In the case of such "compensated sure- Francesco does not appear to have adopted the practice of view 
ties" the courts tend distinctly to tighten up the law in favour of painting, on which his fame rests, before the mid-I 750s or later. 
the creditor, so that the older tendency to construe the contract Perhaps he was impelled by the approaching death of Gianantonio 
narrowly, and employ every possible loophole to let the surety out, and the relative absence of competition in this profitable field ex- 
is limited to  the cases out of which i t  originally grew: those of the cept from the aging and then unproductive Canaletto. I t  is possi- 
friend or family member who has lent his credit, without compen- ble, but not certain, that he actually worked with Canaletto a t  this 
sation, in an individual case. Hence the bonds of surety com- period. His earliest views are almost always signed or initialed as 
panies are approaching, in  law a s  in  social function, policies of in- though to draw attention to his new artistic aims and seem in- 
surance. spired by Canaletto's own works of 30 years before. Francesco 



GUARDI--GUARDS AND HOUSEHOLD TROOPS 
certainly copied Canaletto's compositions, notably in the "Feste 
Dogali" painted from engravings after Canaletto drawings; he 
often based capricious landscape compositions (like his earlier sub- 
ject paintings) on the works of other artists. 

I n  1782 he depicted the official celebrations in honour of the 
grand duke Paul's visit to \'enice, basing a t  least one of the com- 
positions on commonplace contemporary engravings. Later in 
the year he was commissioned by the republic to make similar 
records of Pius VI's visit. the contract specifically forbidding such 
copying. H e  enjoyed considerable favour with the English and 
other foreigners and his late election to the Academy (1784) was 
doubtless, like Canaletto's. due only to the low esteem which land- 
scape painting then enjoyed. His works are not easily datable, 
though the costumes occasionally provide a clue; his later land- 
scapes are generally more sparkling and lighter than his first view 
paintings. H e  was an exceedingly prolific artist whose scintillating 
and romantic impressions of the declining city are in marked 
contrast  to Canaletto's limpid photographic records of its archi- 
tecture. 

See G.  Fiocco, Fvancesco Guardi (1923) ; J .  Byam Shaw, The Draw- 
ings oj Francesco Guavdi (19j1) ; A. hlorassi, Conclusioni su Antonio 
e Francesco Guardi (1951) ; V .  Moschini, Francesco Guardi (English 
trans. with full bibliography, 1957). (F. J .  B.  U'.) 

GUARDI, GIOVANNI ANTONIO (GIAKAXTONIO) 
(1699--1j60), Venetian painter of religious and figure subjects, 
was born in Vienna in May 1699, the son of a modest painter, 
Domenico Guardi. in whose studio a t  Venice he was trained. After 
his father's death in 1716 Gianantonio worked for a time under 
Pittoni before opening his own studio. Here, he and his two 
brothers Francesco (q.zl.) and Nicolo, specialized in paintings of 
religious and genre subjects as well as copies of earlier masters: 
frequently of minimal significance. Only one painting signed by 
Gianantonio. a "Death of St. Joseph" (Berlin), survives. though 
a few signed drawings are known. With his brothers he probably 
worked on the decoration of the sacristy of the parish church a t  
Vigo d'Xnaunia in the Trentino (1735-38). 

There  is still much dispute about the precise part  played by 
each of the three brothers in these and other works, such as the 
now famous paintings on the organ loft in the church of the Angelo 
Raffaele a t  Venice with the story of Tobias (before 17jo)  and 
the altarpieces in the parish churches a t  Belvedere di Xquileia and 
Cerete Basso ( c .  1 7 j  j ) .  Gianantonio Guardi died in I 760 a t  SS. 
Apostoli. 

See F .  de Maffei, Gian Antonio Guardi, pittore di figure (1951) ; 
C .  Donselli, I Pittori Veneti del Setteconto ( ~ g j ~ ) ,  with up-to-date 
bibliography. (F. J .  B. W.) 

GUARDIAN, one who guards or defends another, a protector. 
T h e  Old French gzrarden, garden, modern gardien, from guarder, 
garder, is of Teutonic origin, from the base war-, t o  protect;  com- 
pare the 0. H .  German warten and the English "ward"; thus 
"guardian" and "warden" are etymologically identical, as are 
"guard" and "~vard." Compare the use of the correlatives "guard- 
ian" and "ward," i.e. a minor, or person incapable of managing 
his affairs, under the protection or  in the custody of a guardian. 

For  the position of guardians of the poor see POOR LAW and for 
the legal relations between a guardian and his ward see CHILDREN: 
PROTECTIVE LAWS. 

GUARDS AND HOUSEHOLD TROOPS. From antiq- 
uity heads of state have maintained special troops who served as 
personal bodyguards. Such was the function of the praetorian 
guard, founded in 27 B.C. by Augustus Caesar, and of the house- 
carls of the Anglo-Saxon kings. Steady expansion in numbers 
of such picked troops led to their employment as a corps d'klite 
in battle. This occurred with the "Immortals" of Xerxes and 
Philip I1 of Macedon's Aetairoi, and later the hlamelukes of Egypt 
and the Turkish Janizaries. (See  JAXISSARIES; MAMELUKE; 
STRELITZ.) 

E a r l y  Bodyguards.- In the Hundred Years' War  a contingent 
of Scottish archers was recruited in 1418 as an elementary gnrde 
dlr corps for the French monarch. When Charles \'I1 formed his 
maison dzi roi in 1440. this company took senior rank. The  second 
company of the gurde dl1 corps was enrolled by Louis X I  in 14 79! 
the third by Louis X I 1  in r514 and the fourth by Francis I in I jq j .  

Sir Walter Scott's Qlrentin Dzrraard gives a picture of life in the 
corps as it was under Louis X I .  Only marshals of France could be 
captains of the gavde d z ~  corps. .As minister of state to Louis X I I I ,  
Cardinal Richelieu recruited a personal bodyguard of musketeers. 
In 1671 came the establishment of the ~naison milifaii*e d z ~  roi, o i  
which the senior corps \\.as the gexdarvzes de sa rzajestie. Then 
came the chezlal~x le'gers (given the standing of household troops 
by Henry 111). the prenzigre and seconde conzpagnie de mozrsque- 
taires a clzeval, who provided their own equipment and were 
trained as dragoons. Lastly, companies of gendarmes were titularly 
commanded by the queen, the dauphin and the royal dukes. The 
duties of the guvdes de la porte and the cent Suisses were more 
those of a personal bodyguard. 

I n  England, the king's bodyguard or the yeomen of the guard 
( q . ~ . ) ,  raised by Henry 1-11 in 1485, was not called upon to take 
the field. But the present-day honourable corps of gentlemen-at- 
arms. instituted as "the nearest guard" or "king's speres" by Henry 
VIII  in 1509. accompanied the king to France and was actively 
engaged a t  Guinegate (the battle of the Spurs) in I j13 and in the 
siege of Boulogne in I j q q  The corps was sometimes known as 
the gentlemen-pensioners. I t  last appeared under arms a t  the 
time of the Chartist disturbances in 1848. Reconstituted on a 
purely military basis in 1862, only officers entitled to a war decora- 
tion were eligible for appointment. 'The establishment consists 
of a captain, lieutenant. standard-bearer, clerk of the cheque and 
adjutant. subofficer and 39 gentlemen-at-arms. The office of cap- 
tain is a political appointment, the holder (always a peer) re- 
linquishing his post on a change of government. 

The English gentlemen-at-arms and the pope's Swiss guard, 
founded in I j o j  and still garbed in the uniform designed by 
Xlichelangelo, are the t ~ o  oldest bodyguards surviving; the pon- 
tiif's noble guard was not founded until 1801. I n  I j 2 7 ,  when the 
Austrians invaded Rome, the Swiss guard perished to a man in 
covering the flight of Clement \'I1 from the Vatican. 

M o u n t e d  Guards.-During England's Great Rebellion, Charles 
1's life guard consisted of four companies of Cavalier gentlemen. 
Parliament also established a body of life guards, which was re- 
viewed by Oliver Crom\vell in Tuttle fields in April 16 j6. 

During Charles 11's exile about 80 expatriate Cavaliers, under 
Lord Gerrard, served as the king's life guard. IYith the Restora- 
tion in 1660 these faithful follolvers formed the "1st or his maj- 
esty's own troop of guards." The  2nd troop was mostly made up 
of men who had soldiered as the "duke of Tork's guards" in the 
Spanish service. On the death of Gen. George Monk in 16 jo his 
"duke of Albemarle's troop" became the 2nd or queen's troop, the 
duke of York's troop becoming the 3rd. I n  168j  the 1st and 2nd 
troops were styled Life Guards of Horse. Two years later the 
blue-coated Royal Regiment of Horse, a parliamentary "Sew 
,210deln regiment disembodied in 1660 and immediately re-enrolled. 
was elevated to the status of a household cavalry corps. I n  1690. 
while on station in Ireland with some of William 111's Dutch "Blue 
guards," the name of the "Oxford Blues" was bestowed on the 
British formation, after the earl of Oxford, its colonel. The 1st 
troop (1693-1788) and Scots troop ( I  702-88) of Horse Grenadier 
guards were absorbed when the household cavalry was reorganized 
to form the 1st and 2nd regiments of Life guards and the Royal 
Horseguards Blue, the latter title being officially changed to that 
of the Royal Horse guards (the "Blues") in 1819. I n  1922 the 
1st and 2nd Life guards were amalgamated. 

The .'Tins" (Life guards) and the "Blues" wear a scarlet and 
a deep blue tunic respectively, white metal helmets with white or 
(for the "Blues") red horsehair plumes, steel cuirasses, buckskin 
breeches and jack boots with spurs. Their bands are arrayed in 
richly laced coats and wear blue velvet "jockey" caps. Their 
senior noncommissioned officers are known as corporal majors and 
corporals of horse. Since the battle of Dettingen in 1743 they have 
participated in all major wars; particularly distinguishing them- 
selves a t  II'aterloo. 

F o o t  Guards.- In 1656, during his exile in Holland, Charles I 1  
of England recruited a small bodyguard of foot, which was merged 
in the regiment of guards enrolled a t  the Restoration in 1660. 
On St. Valentine's day, 1661, on Tower hill: what had been the 



Lord General's Regiment of Foot guards, formed by Oliver Crom- 
well in 1650, took up its arms as an "extraordinary guard" for the 
sovereign. Having marched from Coldstream, near Ben~ick-upon- 
Tweed, it acquired the title of the Coldstream guards; and its motto 
of nulli secundus sufficiently denotes its denial of precedence to 
the 1st guards. The latter acquired their title of Grenadier guards 
and their bearskin headdress-subsequently adopted by the rest 
of the guards brigade-by virtue of their defeat of Sapoleon's 
grenadier guards at Il'aterloo. The Scots guards, at one time 
known as the Scots Fusilier guards, were raised in 1662, being a 
re-creation of Charles 1's Scottish Foot *guards of 1643 They 
were put on the same footing as the other two guards regiments 
with the Act of Union of I 707.  

S o  further addition was made to the brigade until 1900, when 
Queen \-ictoria was pleased to command that the Irish guards be 
formed. in tribute to the fighting quality of the Irish regiments in 
the South African \ Ira .  In  191 j the representational nature of 
the brigade was rounded off by the formation of the IVelsh guards. 

The guards brigade serves as a personal bodyguard to the sov- 
ereign and as a covps d'elitc in the field. There has been no major 
conflict in which it has not taken full part; and it can expand into 
machine-gun companies, armoured formations and other special- 
ized units as occasion may demand. The battalions regularly take 
their turn of garrison duty overseas. 

The governor general's bodyguard in Canada is furnished by a 
guards formation organized, equipped and uniformed on similar 
lines to the British guards brigade. In India, up to 1947, the 
viceroy's bodyguard consisted of scarlet-coated native lancers with 
British and Indian officers. 

The Royal Company of Archers, the British sovereign's body- 
guard for Scotland, derives from the ancient archer guard of the 
kings of Scotland. I t  was constituted in its present form in 16;6. 

Bodies of Guards Containing Both Cavalry and Foot.- 
Frederick 11-illiam of Brandenburg (1620-88) scoured Europe for 
giants to lure into his regiment of household guards. But Frederick 
the Great substituted an effective fighting force for what hitherto 
had been largely an ornamental bodyguard. The tradition was 
preserved by imperial Germany. whose white-clad. silver-helmeted 
Kiirassier headed the heavy cavalry in 1870 and. in Field gray, 
were again in action in 1914, as were the Prussian foot-guard regi- 
ments. - -  

The national guard of revolutionary France. composed of citizen- 
soldiery, was neither a bodyguard nor a corps d' i l i te ,  but a kind 
of militia. Sapoleon created a small corps of "guides" to act as a 
personal escort throughout his Italian and Egyptian campaigns. 
A consular guard was instituted in 1799, and out of this grew the 
formidable body of troops, representative of all arms of the serv- 
ice and including the veteran '.old guard," the "middle guard" and 
the "young guard," that made up the emperor's imperial guard. 
In 1813 this totaled 81.000 officers and men. Sapolean I11 sought 
to revive the glories of the imperial guard, adding the decorative 
cent gavdes to his household troops. The garde re'publicaine was 
made responsible for ceremonial duties about the French president. 

There are ST\-edish: Danish and 3'lonagasque royal guards, and a 
presidential guard in Italy, which includes a unit of cuirassiers 
in white uniforms and gilt helmets crowned with horsehair. Be- 
fore IVorld War I the Balkan kingdoms invariably boasted h~ghly 
decorative bodyguard formations, although Rumania's Iron Guard 
developed into a partisan association of extreme political views. 
The emperor of Ethiopia recruits a large imperial guard. 

(R. C. H. )  
GUARICO, a state in central Venezuela: bordered on the 

north by outliers of the central highlands and on the south by the 
Orinoco river and t~vo  of its tributaries, the Xpure and the Portu- 
guesa. Pop. (1950) 164, j23. Area 2 j,637 sq.mi. X typical llanos 
region, Guarico is primarily cattle country. Corn, cotton and 
tobacco are grown along the rivers; coffee, cacao and sugar cane 
are produced in the north. Some oil has been discovered, but 
production is limited. The state capital is San Juan de 10s llorros 
(pop. 1950 est. 13,764). Calabozo (q.v.), the old capital, and 
Valle de la Pascua are trading and agricultural centres. (L. WE.) 

GUARIENTO, (d. between 1368 and 13;o), Italian painter 

who was, under the influence of Giotto, the first Paduan artist to 
detach himself from the Byzantine tradition. H e  is mentioned 
in Paduan records as early as 1338, In 1365 he was invited by the 
j'enetian authorities to paint a "Paradise." and some incidents of 
the war of Spoleto, in the great council hall of Venice. These 
works were greatly admired at  the time, but disappeared under 
over paintings of later periods. In  1903 the fresco of "Paradise" 
was uncovered. transferred onto canvas and exhibited a t  the Doge's 
palace. Guariento's works in Padua have suffered much. In  the 
church of the Eremitani are allegories of the Planets. and. in its 
choir, some small sacred histories in dead colour. such as an "Ecce 
Homo"; also, on the upper walls, the life of St Augustine, with 
come other subjects. A few fragments of other paintings by 
Guariento are still extant in Padua. I n  the gallery of Bassano is 
a "Crucifixion" by him. 

GUARINI, GIOVANNI BATTISTA ( I j38-1612). Italian 
poet author of II  Pastor fido, a pastoral dramatic poem which 
became very popular throughout Europe and reflected and influ- 
enced the manners of the age. He was born at  Ferrara, Dec. 10, 

1538 six years before Tasso whose friend he became, and whose 
poetic achievement he rivaled, a t  least in contemporary esteem. 
He studied at Pisa and Padua. and, before he was 20. bedame pro- 
fessor of moral philosophy in his native city I n  1567 he entered 
the service of Alfonso 11, duke of Ferrara. Guarini aimed at  state 
employment as the serious business of his life, and was sent on 
various embassies and missions by the duke. But he spent his 
time and money to little purpose, suffered from the spite and ill 
will of two successive secretaries to the duke, quarreled with his 
old friend Tasso and at  the end of 14 years of service found him- 
self half ruined, ui th  a large family and no prospects. ?Vhen Tasso 
was condemned to S Anna. the duke promoted Guarini to the 
vacant post of court poet. He found the position uncongenial, and 
retired in I 582, to his ancestral farm. the Villa Guarina, where he 
 rote I1 Pastor fido I n  I j 8 j  he was at  Turin whence Alfonso 
recalled him to Ferrara, and gave him the office of secretary of 
state. This reconciliation did not last long Guarini moved to 
Florence. then to Rome. and back again to  Florence, to the court 
of Ferdinand de Medici, and finally took refuge in Ferrara. His 
last years were passed in study. lawsuits and polemical disputes 
mith his critics. until his death at  Venice, Oct. 7, 1612. 

Il Pastor $do,  published in 1590 and first performed a t  the 
carnival at Crema in 1595. is a pastoral tragicomedy. set in an 
Arcadia of idyllic urbanity. I t  is occasionally reminiscent of 
Amznta, Tasso's earlier work in the same genre, but lacks his 
lyrical simplicity. The brilliant polish of its diction is some- 
times flaned by the contemporary faults of frigid conceits and 
forced antitheses, and by sententious maxims revealing the moral- 
ist rather than the poet. Yet it lives as an expression of late 16th- 
century Italian society. and of an aftitude toward life at  once 
pagan, sensual and refined. proper to an age of social decadence. 
Its fame vas  widespread and its influence great, and for nearly 
two centuries it was regarded as a code of gallantry and shared 
with Aminta  a prominent position in European literature, becoming 
a guide to manners as well as thelr mirror. I t  was several times 
translated into English. most notably by Sir Richard Fanshawe 
(1647). Contemporaries criticized its departure from Aristotelian 
rules of dramatic structure, against which Guarini wrote an able 
defense, in Compendio della poesza tragico~nzca. H e  also wrote a 
comedy in prose, L'ldropica, miscellaneous Rime ,  and some polem- 
ical norks. 

B I B L I O C R A P H Y . - G U ~ ~ ~ ~ ~ ' ~  works were published in 4 vol. (1737-38) 
The best contemporary edition of I1 Pastor fido was the 20th (1602) ; 
there is a modern critical edition, I1 Pastor Fido e I1 Cdnzpendzo della 
poesia tragicomica, by G. Brognoligo (1914). See also V Rossi, G B. 
Gunrini ed 21 Pastor Fido ( 1 8 8 6 )  ; G. Grillo, Poets at the Court o f  
Ferrara (1943). 

GUARINO (GUARINUS) DA VERONA (1370-1460)~ 
one of the Italian restorers of classical learning. nds  born in 13 jo  
at Verona, and studied Greek at  Constantinople, nhere for five 
years he was the pupil of Manuel Chrysoloras. On his return to 
Italy he brought back a number of Greek mss. He supported 
himself as a teacher of Greek: in 1436 he became, through the 
patronage of Lionel marquis of Este, professor of Greek at Fer- 
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rara; and in 1438 and follo~ving years he acted as interpreter for 
the Greeks at the councils of Ferrara and Florence. H e  died at  
Ferrara on Dec. 14, 1460. 

His principal works are translations of Strabo and of some of the 
Lives oi Plutarch, a compendium of the Greek grammar, of Chryso- 
laras, and commentaries on Persius, Juvenal, Martial, and on some of 
the writings of Aristotlc and Cicero. See Rosmini, Vita e disciplina di 
Guarino (180;-6) ; Sabbadini, Cuarino Veronese (1885) ; Sandys, 
Hist .  Class. Schol. ii. (1908) : Epistolario de Cuarino Veronese ( 2  vols. 
and commentary) in Miscellanea di Storia Veneta, 8, 11, 14 (1915-I?). 

GUARNIERI or GUARNERIUS, a celebrated family of Italian 
violinmakers of the late 17th and early 18th centuries, the most 
famous of whom, "Giuseppe del Gesh." produced violins only 
surpassed by those of Antonio Stradivari. 

ANDRE.& (c. 1626-1698). the first to work as a violinmaker, 
lived at  Cremona, where: with Stradivari. he was a pupil of Nicolo 
Amati. His instruments are less highly finished than Amati's and 
have a fine orange varnish. His work is dated from the sign 
of "St. Theresa" in Cremona. Of his three sons PIETRO GIOVANXI 
(16jg-1720). ("Peter of Mantua," where he lived, although born 
at  Cremona), also worked " s u b  signo Silnctae Teresae." His 
violins are more originaI than his father's: the space between the 
soundholes is broader, the soundholes more rounded and perpen- 
dicular and the whole instrument more raised. His nephew, 
PIETRO (1695-1762), "Peter of Venice." copied his uncle closely 
at  first, but his later, less well finished work shows Venetian influ- 
ence. 

Andrea's younger son. GIVSEPPE (1666-c. 1740) ("Josephi 
filius!') was born and died at  Cremona: and developed distinctive 
instruments, widening sharply from a narrow waist, with unusual 
souridholes and a brilliant varnish. His son xvas (BARTOLOMEO) 
GIUSEPPE (1698-I ;+&).  whose nickname "del Gesh'kame from his 
use of the sacred monogram "I.H.S." (taken from the first three 
Greek letters of the name "Jesus": I, Iota; H ,  Eta; S, Sigma) 
on his labels. 

Giuseppe was born at  Cremona. Aug. 21. 1698, and died there, 
Oct. 17. 1744. Little is known of his life and the details of his 
birth and parentage were long disputed. His work owes more to 
the earlier Brescian makers, 'Gasparo di Salb and Paolo Maggini, 
than to Xmati. Instead of sweetness of tone and symmetry of 
form, he aimed at a powerful sonority and the great variety of 
his instruments in size, shape and structure reflect his experimental 
approach. His violins are bold in outline. and often carelessly 
constructed. and it is clear from his materials that he was working 
for wandering fiddlers rather than for wealthy patrons. He chose 
his wood for its sonorous qualities. and many of his finest instru- 
ments are made from a particular piece of pine. as is shown by a 
stain or sapmark running parallel to the fingerboard on either side. 
His best work was done during I 730-35. The faulty construction 
of some of his later instruments gave rise to a legend that he 
spent some years in prison and was handicapped by lack of tools, and 
to the sale of many spurious "prison Josephs." It is more probable 
however that the faults are due to a shaky hand caused by heavy 
drinking. 

Guarnieri's work was not fully appreciated until Xicolo Paganini 
(q.11.) chose a "Joseph" in preference t o  the more mellow Amati or 
Stradivarius. With Guarnieri the golden age of Italian instrument- 
making may be said to have ended. 

See LV. Hill et al., Violin Makers of the Guarneri Family, 1626- 
1762 (London, 1931). 

GUASTALLA, a town and episcopal see of Emilia-Romagna. 
Italy, province of Reggio, 18 mi. N. by rail of Reggio, on the south 
bank of the Po. 7 0  ft. above sea-level. I t  is also connected bv rail , t ,  

with Parma and Mantua (via Suzzara). Pop. (19 j ~ )  6,416. The 
cathedral dates from the 10th century. Guastalla was founded 
by the Lombards in the 7th century. In  1307 it was seized by 
Giberto da Correggio of Parma. In 1403 it passed to Guido 
Torello, cousin of Filippo Maria Yisconti of Milan. In Ij39 it 
was sold by the last female descendant of the Torelli to Ferrante 
Gonzaga. I n  1621 it was made the seat of a duchy, but in 1748 
it was added to the duchies of Parma and Piacenza. 

GUATEMALA (REP~BLICA DE GUATEMALA), the northern- 
most of the Central American republics, extending between the 
Caribbean sea on the northeast and the Pacific ocean in the south. 
Pop. (1950) 2.790.868. .Area 42.042 sq.mi. The country has a 

coast line of about 70 mi. on the Caribbean (Gulf of Honduras) 
and 2 0 0  mi. on the Pacific. 

Its boundaries on the north and west, which touch Mexico, were 
fixed by treaty, finally on XIay 8, 1899. which set the Suchiate 
river, from the Pacific inland, as the start of an irregular line which 
runs generally northwestward until it strikes the parallel of I 7 "  49' 
N., which it follows to the border of Belice (Belize) or British 
Honduras (q.v ), to which Guatemala lays claim. The eastern 
border, with Belice, follows the meridian of 89" 20' W. southward 
to the S a r s t h  (Sarstoon) river, which it follo~vs eastward to the 
Gulf of Honduras on the Caribbean sea; this boundary was set 
by the treaty of July 9, 1893. The boundary with Honduras (9.v.) 
on the east was long in dispute but, by treaty in 1930 was sub- 
mitted to the arbitration of the U.S., Chile and Costa Rica, and 
a final decision was rendered in 1933. The award was "essentially 
on the basis of status q u o  of operation," and made the Motagua 
river the frontier in most of the disputed area. The southeastern 
boundary with Honduras was never in serious dispute, and the 
southeastern line touching on El Salvador is accepted and marked, 
chiefly along natural lines. 

This article is divided into the following sections: 
I. Physical Geography 

11. Geographic Regions 
111. The People 
IV. History 
V. Population 

VI. Administration and Social Conditions 
VII. The Economy 

Further aspects of Guatemala can be found in the article CEN- 
TRAL AMERICA and the short articles on the departments and more 
important cities. 

I. PHYSICAL GEOGRAPHY 

Geology a n d  Surface Features.-Guatemala is located within 
the Central American-Antillean region of Charles Schuchert. This 
is a region of folded and faulted geologic structures running more 
or less fram nest to east from Central America through the Greater 
Antilles to and beyond Puerto Rico. On the southwest, facing the 
Pacific coast of Central America from the Gulf of Fonseca to about 
latitude 20" N. in Mexico, there is much volcanic activity and the 
underlying west-east structures are buried under a deep accumula- 
tion of lava and ash. 

The national territory of Guatemala includes four major surface 
divisions. These are: ( I )  the Pacific coastal lowland; (2) the 
highlands; (3) the valleys and ridges of central Guatemala; and 
(4)  the plains of PetCn, a part of the Yucatin peninsula. 

The Pacific Coastal Lowland.-This is a southeastward continu- 
ation of the coastal lowland of Chiapas in Mexico. At the Mexico- 
Guatemala border it is about 25 mi. wide, and it continues for 
about I jo mi. across Guatemala into El Salvador. The coast is 
bordered by long sand bars and has few indentations. In  back of 
the lagoons the land rises gradually toward the base of the moun- 
tains. 

The Highlands.-These rise steeply from the inner edge of the 
coastal lowlands to elevations between 3,500 and 8,000 it .  Nu- 
merous cone-shaped volcanoes rise above this general level. The 
highest is Tajumulco (13,812 i t . ) ,  but there are at  least six others 
nearby that are over 11,500 it .  Among the volcanic peaks there is 
a series of more or less isolated basins, deeply filled with volcanic 
ash In  one such basin is the well-known and spectacularly beauti- 
ful Lake Atitlin. 

The Valleys and Ridges of Central Guatemala.-These emerge 
from under the cover of volcanic material proceeding away from 
the Pacific coast. The buried structures of the Central American- 
Antillean region have been etched by the rivers draining toward the 
Caribbean into a series of more or less west-to-east deep valleys 
separated by steep, sharply crested ridges. Within the territory 
of Guatemala there are two major structural depressions. The 
northern one is occupied by the headwaters of the Chixoy river. 
The Usumacinta river, which forms the border between Mexico 
and northern Guatemala, has cut headward to capture the upper 
Chixoy and carry its waters northward. The lower part of the 
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B Y  C O U R i E S Y  O F  N A T I O N A L  T O U R I S T  B U R E A U  G U A T E M A L A  C I T Y  

ATITLAN VOLCANO (11.565 F T  ) OVERLOOKING LAKE ATITLAN ( 2 4  MI L O N G ) .  D 

structural valley in Guatemala is occupied by Lake Izabal and 
drains out through the Dulce river to the Gulf of Honduras. 

The southern of the t ~ o  structural valleys is occupied through- 
out its length by the Motagua river. The ridges that separate 
these deep structural depressions extend all the way to the Carib- 
bean. Another but smaller, depression. parallel to the larger ones, 
is occupied by the Sarstun river, on the border between Guatemala 
and British Honduras. 

The Plains o j  Petdn-These are a part of the peninsula of Yu- 
catin and consist of a limestone tableland, honeycombed mlth 
sinks and underground channels with much of the mater draining 
off through solution caverns. 

Climate.-The pattern of climatic conditions, as in all moun- 
tainous lands, is quite complex. Along the Pacific coast and on 
the volcanic highlands there is a distinctive "monsoon" climate, 
mith very heavy ramfall in summer (May to October) when the 
ninds are onshore from the south, and a very dry season in \\Inter 
(Sovember to Xpr~l )  mhen the prevailing wind is offshore from 
the north. On the Caribbean side however, rainiall is heavy 
throughout the year on east-facing slopes. There are dry pockets 
in the ram shadon of the mountains, such as, for example, the 
mlddle part of the lfotagua valley. Temperature varies with alti- 
tude but is never cold. At sea level the average annual tempera- 
ture is about 78" F.. ni th  very little difference between summer 
and n ~ n t e r .  'Ihe old concept of steaming jungles refers to the high 
humidity rather than high air temperature. At Guatemala City 
(4,872 f t .  above sea level) the average annual temperature is about 
65'. ranging from an average of about 61" in December to about 
69" in May just before the beginning of the rainy season. In the 
higher basins of western Guatemala, between j)ooo and ~o.ooo it .  
above sea level. average temperatures are betxveen 6;" and jjO. 
There is seldom much variety in the day-to-day weather, although 
occasionally hurricanes reach the Caribbean coast of Guatemala 
in September or October. 

Vegetation.-The ~~egetat ion cover of Guatemala exhibits two 
basic characteristics of mountain geography: a general zoning by 
altitude and an intricacy of detail that makes the vertical zoning 
in places difhcult to identify. Along the wet coastal lowlands on 
the Caribbean and on the lower east-facing mountain slopes there 
is a heavy tropical rain forest which comes as close to exhibiting 
the popular idea of a jungle as any place in the tropics. Along the 
Pacific lowland and the lower slopes of the south-facing volcanic 

highlands there is very little rain 
and the vegetation cover is a trop- 
ical semideciduous forest with 
patches of tall-grass savanna. 
Some of the species of trees in 
the forest, like all the species in 
the rain forest on the Caribbean 
side, are evergreen. During the 
dry season some of the trees in 
the semideciduous forest shed 
their leaves which reappear when 
the rains come again. The colour 
of the forest changes from dark 
green in the rainy season to gray- 
ish in the dry season and that of 
the savannas from green to brown. 

As one ascends the mountains, 
contrasts in vegetation appear in 
what Alexander von Humboldt 
described as "vertical zones." 
The lowland species of trees give 
way to evergreen forests of oak 
and cypress. Above 5.000 ft. 
the oak is mixed with S o r t h  
American species of pine. How- 
ever, the vegetation reflects the 
lack of rain wherever there are 
dry pockets in the mountain val- 

EPARTMENT O F  S O L O L A ,  GUATEMALA leys. the dry middle part of 
the Motagua valley the vegeta- 

tion is xerophytic, with many species of cactus and other drought- 
resistant plants. 

Above ~ o . o o o  ft. the pines become thinner and grow only in 
patches in sheltered places. The trees are then replaced by a cover 
of mountain tall grass, similar to the paramos of the northern 
Andes. In no part of Guatemala are the mountains high enough 
to rise above the mountain grasslands. At these latitudes (be- 
ts7een 14" and 16" N. of the equator) the zone of permanent snow 
is between 14,000 and 15.ooo i t . ,  and none of the Guatemalan 
volcanoes reaches such an altitude. 

A n i m a l  Life.-Apart from domesticated cattle, sheep, pigs and 
mules. deer, monkeys and peccaries are common, especially in the 
less settled areas. Jaguars, tapirs and pumas are rarer. Crocodiles 
are found in the Polochic river and manatees in Lake Izabal and 
elsewhere. The bird life of the country is remarkably rich-wild 
turkeys and ducks, doves and pheasants abound; one almost ex- 
tinct parrot oi magnificent plumage. the quetzal (Plzaromachrus 
m o c i n n o ) ,  has been chosen as the national emblem. 

11. GEOGRAPHIC REGIONS 

There are two major geographic divisions of Guatemala: the 
highlands and the lonlands. But because of human action each 
of these t n  o divisions is subdivided-the highlands into t n  o parts, 
the lo\+Iands into three. 

T h e  Highlands.-Including the volcanic region and the ridges 
and valleys of central Guatemala, these are the most densely popu- 
lated sections of the country. The highlands are sharply marked 
off into two distinctive regions-one region occupied by Indians, 
the other by people of Spanlsh and Spanish-Indlan ancestry. 

The Indian region is that part of the highlands that stands more 
than ;,coo f t  above sea level. I t  begins a short distance west of 
Guatemala City and includes the whole western part of the coun- 
try. The Indians are descendants of the Mayas Although there 
are a few large commercial tomns, such as Quezaltenango and Hue- 
huetenango. there are also many smaller village communities wlth 
less than 500 inhabitants 

In  some areas the people live in towns and villages and go out 
daily to work their farms-a pattern of living well developed 
around Lake Xtitlin In  other areas the individual farmer lives 
on the land he is cultivating The land is sometimes held in com- 
mon and cannot be sold, although it can be used by the farmer as 
long as he continues to live on it. The chief Indian crop is maize, 
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which can be grown up to elevations of about 9.500 ft .  I t  yields 
well and makes up the greater part of the Indian diet, along with 
beans, chili and other vegetables. The one crop above the upper 
limit of maize is the potato, which can be cultivated up to 10.5co 
f t .  Still higher. there are a few Indian communities that are sup- 
ported only by the pasture of sheep on the high grasslands. But 
even in the more productive wheat and maize-growing parts of the 
highlands, the Indian farms are too smali to provide adequate sup- 
port for farin families. 

The other part of the highlands x a s  divided up long ago among 
the Spanish conquerors. Most of the properties are large, and in 
many cases only partly utilized. The largest area is used for the 
pasture of cattle. But the chief commercial crop, which ordinarily 
provides over 7076 of Guatemala's exports, is coffee. This crop 
grows ]\,ell a t  altitudes of between 1,000 and 5,000 i t .  The chief 
coffee-growing section of the country is westward from Guatemala 
City to Lake Atitlin and down to the coast below Quezaltenango. 
To  the east of the gap where the Chixoy river turns northward 
to form the Usumacinta river, there is another coffee-growing dis- 
trict centring on the town of Cobhn. This area was developed by 
German planters, most of whom lost their properties by expropria- 
tion during World Wars I and 11. 

The two highland regions are connected by the Inter-American 
highway which is completed, except for several bridges, as far as 
the Mexican border. 

The Lowlands.-These were never utilized by people of Span- 
ish ancestry until after the development of the banana plantations 
by the United Fruit company. The first banana plantations were 
created in clearings carved out of the rain forest in the lower 
Alotagua valley, and Puerto Barrios was built as a banana-shipping 
port. LVhen disease hit the banana plantations on the Caribbean 
side in the 1920s and '50s. the company moved its operations to 
the Pacific lo~vland. The conipany also built a railroad to connect 
Guatemala City with Puerto Barrios and later from the capital to 
the Pacific port of San JosC. The line was extended along the Pa- 
cific base of the highlands to connect with the Mexican railroads. 
Another line reaches El Salvador. The banana plantations of the 
United Fruit company were in part expropriated by the government 
during the early 1950s; but when the government again became 
more friendly. the company began to rebuild its plantations in the 
late 1950s. (See T h e  Economy, below.) The plantations on the 
lower Motagua continued to decline and new planting was extended 
along the rail line on the Pacific lowland. 

The third part of the lowlands-more than a third of the total 
area of Guatemala-is in the plains of Petkn. This is a very thinly 
populated area. There are few permanent settlements. Most of 
the inhabitants are engaged in the work of gathering and shipping 
chicle, the major ingredient in chewing gum. ,4 maze of foot trails 
winds through the forest over which porters carry the chicle to col- 
lecting stations. Some is brought out by mules or canoes, some b y  
small airplanes. PetCn is isolated from the rest of the country by 
vast stretches of empty, forest-covered area. (P. E. J.) 

111. THE PEOPLE 

More than half of the population of Guatemala is Indian (cf. 
Popzllation, below), and most of the remainder is composed of 
Ladinos, who are europeanized in culture and usually of mixed 
Spanish-Indian ancestry. The two groups are not always physi- 
cally distinguishable, but are demarcated by speech-whether an 
Indian language or Spanish-by dress-whether native or western 
-and by community membership. 

The Indian cultures of Guatemala are remarkable for the high 
degree of native custo~n retained. ?'he modern Indians of Guate- 
illala come, in general. from the Maya or the kindred QuichC strain. 
The Indian settlements are predonlinantly in the highlands (see 
Ccog~aplzic Regions, above). I t  is estimated that about 18 dif- 
ferent Indian languages are spoken in Guatemala. Costume and 
dialect vary from one village to another. although QuichC serves as 
a trade language to some extent. and Spanish is a second language 
learned by some of the Indians. Traditional arts and crafts pur- 
sued in the villages include poLtery, basketry, hand-tooled leather 
articles and colourful textiles. The social life of the Indians is 

centred in markets and fiestas. 
The Indians differ but slightly among themselves. being of dark 

copper skin, stocky build, with coarse, straight black hair, high 
cheekbones and low foreheads. Formerly the Indians. who are the 
chief labour supply for the large coffee plantations at  harvest time, 
were treated in almost feudal fashion by the coffee planters. With 
the constitutions of 1945 and 19 56, which guaranteed many basic 
liberties. and the enactment of the labour code of 1947, which 
abolished the so-called vagrancy laws. the situation of the Indians 
was considerably ameliorated, although some abuses undoubtedly 
were continued. 

The cultural isolation of the Indians results in their underrepre- 
sentation in the national life: Ladino leadership in public affairs is 
predominant. Wonever, since the t n o  groups, Indian and Ladino, 
are dlstingu~shed mainly by speech, dress and community member- 
ship, Spanish-speaking Indians can and sometimes do become 

R Y  C C L R T E S Y  O F  P A N  A M E R I C A N  W O R L D  A I R W A Y S  

I N D I A N  W O M A N  W E A V I N G  O N  A  H A N D  L O O M .  T H E  D E S I G N  O P  T H E  F A B R I C S  
D I F F E R S  FROM V I L L A G E  TO V I L L A G E  A C C O R D I N G  T O  T R A D I T I O N A L  P A T T E R N S  

"ladinoized," particularly in the cities. 
(See  also INDIAN, LATIN-AMERICAN; CENTRAL AMERICA: Am- 

thropology.) 
Religion.-The prevailing form of religion in Guatemala is 

Roman Catholic, the church claiming virtually 90% of the popula- 
tion as communicants. The archbishop of Guatemala is the pri- 
mate of Central America and church influence is not inconsiderable. 
There are some Protestant missionaries and mission schools. The 
Indians are nominally Roman Catholic, but retain elements of na- 
tive religions such as deities and ceremonies associated with soil 
fertility. Rluch of the white population is notably religious, and 
while there is sometimes a division on political lines, and the 
church has at times been accused of opposing the prevailing liberal 
government with serious consequences, the religious attitude of 
the people of the higher classes has not been greatly affected. 

,-- \ 

IV. HISTORY 

Since the European conquest of the new world, Guatemala has 
been a colony of Spain ( I  524-1821), a part of the Mexican empire 
set up by Aguatin de Iturbide (1822-23). a state in the Central 
American Federation (182;-47) and an independent republic 
(since 184;) I ts  history has been coloured by the fact that 
Europeans settled among Indians whom they dominated but whose 
culture has kept them a people apart. 
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P H O T O G R A P H S  ( T O P  L E F T )  H E R B F P T  L A N K S - P I X  F R O M  P U B L I X .  ( T O P  R I G H T )  R. R. R O B E  F  

B L A C K  S T A R .  ( B O T T O M  R . G H T )  3 C R O I H Y  H O S M E R - P I X  F R O M  P U R L l X  

V ILLAGE L I F E  

T o p  l e f t :  Young woman carry ing a sleeping ch i ld  i n  the ext ra shawl com- 
mon ly  worn as a wrap  o r  head covering or for  carry lng things on jour- 
neys o r  t r ips to  market .  Nat ive costumes have been retained more b y  
the women whi le  the men wear factory-made clothes i n  increasing number 

T o p  right: Religious procession du r ing  a fiesta on St. John's day at San 
Juan Sacate~equez 

C e n t r e  r ight :  Ind ian market  day i n  the  v i l lage square, Chichicastenango. 

R O 1  B L A C K  S T A R ,  ( C E N T R F  R I G H T )  E W I N G  G A L L O W A Y ,  ( B O T T O M  L E F T ,  K U R T  S E V E R I N  F R O M  

IN  GUATEMALA 

The marke t  is more than a place for  commerc ia l  exchange; it is an oc- 
casion for  t ravel  to neighbour ing markets for  the i r  specialties, and an 
impor tan t  social occasion for  v i s i t i ng  and t ravel  

E o t t o r n  l e f t :  The marimba, an essential feature of mer rymak ing  a t  the fre- 
quent  v i l lage fiestas 

B o t t o m  r i g h t :  Women of San Antonio Palop6 a t  the p i !a  or w e l l  wh ich  is 
also the v i i lage gossip corner 
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A R C H I T E C T U R E  AND INDUSTRY IN  GUATEMALA 

T o p  l e f t :  i nd ian  houses i n  the town of San Francisco el A l to ,  a hiqhland Cen t re  r i g h t :  K n i t t i n g  m i l l  i n  Quezaltenango, a modern c i t y  of dense popu- 
town of 8,661 f t .  elevaiion over look ing the va l ley of Samal i .  In the la t ion 
background is the conical Santa Mar ia volcano B o t t o m  l e f t :  Ths go-vernment palace, Guatemala C i t y  

T o p  r i g h t :  Ruins of the fapade of Our  Lady  of E l  Carmen a t  Antigua, B o t t o m  r i g h t :  Ci rcu lar  steps and modernized facade of the church of Santo 
fou r th  capi ta l  of the Spaniards i n  Gua!emala. Most of the Spanish a r t  Tomas, Chichicastenango. To the r i g h t  of the doorway is a quemador 
treasures of An t i gua  were removed to  G:,atemala C i t y  i n  modern times where copal incense is burned to  non-Christ ian gods. The Indians rest on 

C e n t r e  l e f t :  A n  o ld spinner and weaver of Mornostenango, impor tan t  wool :he steps after a t i r i n g  marke t  day 
centre i n  Guatemala 
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The territory which is now Guatemala was inhabited at the time 

of the European conquest by a sedentary, agricultural, highland 
people of Mayan stock organized in tribal societies headed by 
"kings" who frequently warred on each other. For reasons not 
definitely established, the brilliant Mayan culture, which once 
flourished in the tropical forests that bordered the central plateau 
on the north, had declined, and the magnificent cities, possibly as 
a result of drought and soil erosion, were deserted. Trade and 
conquests from the west had already brought the area under strong 
Mexican influences which were strengthened by the presence of 
Mexican Indian allies among the forces of the conquering Span- 
iards. 

Guatemala was conquered (1524) by Pedro de Alvarado ( q . v . ) ,  
one of the principal officers of Hernin CortCs, who was sent from 
Mexico in command of a force of Spaniards and Indian allies to 
punish and subdue the rebellious natives of the south. The in- 
vaders defeated in sequence the warriors sent out by the chiefs of 
the disunited local tribes, reduced many Indians to vassalage and 
appropriated the more accessible lands. The conquest completed, 
Alvarado was appointed the first captain general of an area which 
included modern Central America and the adjacent portions of 
contemporary Mexico. 

The origin of the name Guatemala is certainly Indian, but its 
derivation and meaning are undetermined. Some hold that the 
original form was Quauhtemallan (~vhich indicates an Aztec rather 
than a Rlayan origin), meaning "land of trees," and others hold its 
origin was Guhatezmalha! meaning "mountain of vomiting water," 
referring no doubt to the so-called volcano of water ~ ~ h i c h  de- 
stroyed Ciudad Vieja, the first permanent Spanish capital of the 
captaincy general. 

Colonial  Period.-The colony was organized in the typical 
Spanish pattern. The conquerors mere assigned lands and Indians 
to support them, the capital was eventually established at Antigua 
( q . ~ . )  and Spanish officials, subject in some matters to the viceroy 
of Rlexico but in local affairs independent, were appointed to ad- 
minister the area. Public buildings, churches and monasteries 
were constructed, and a university was established under clerical 
control. The capital achieved a certain magnificence and the ma- 
jor towns acquired some aspects of Spanish culture, but the out- 
lying areas were only lightly affected by Spanish domination. 
When Antigua was razed by an earthquake in 1773, the capital 
was moved by royal order to the site of modern Guatemala City 
(q.v.). 

The colony developed no great degrze of economic prosperity. 
The cultivation for export of agricultural staples, principally cacao 
and indigo, by Indian or Negro labour TTas the major economic 
activity, exclusive of production for subsistence. Commerce, how- 
ever, xvas never extensive; a satisfactory port was never discov- 
ered, internal transportation \?-as difficult and pirates harassed the 
coasts and preyed'on shipping. 

Independence.-Successful termination of the n-ar for inde- 
pendence in Mexico led to a declaration in Guatemala City of Cen- 
tral American independence froin Spain on Sept. I j, 1821. Shortly 
thereafter, the former captaincy general, ~ ~ h i c h  included the mod- 
ern republics of Guatemala, El Salvador, Honduras, Costa Rica, 
Xicaragua and Chiapas state (Mexico). joined the empire which 
Agustin de Iturbide. the successful general of the Mexican inde- 
pendence movement. proclaimed in that country. Khen Iturbide 
fell from power in 1823, Central America determined upon separate 
nationhood, and the Republic of the United States of Central 
America (Central American Federation) vas  formed nith its capi- 
tal in Guatemala City. 

The federation had a brief and stormy life. hianuel JosC ,4rce, 
the first president. came into conflict with the Liberal state author- 
ities in Guatemala and El Salvador, and was overthrown (1829) 
by a military force under Francisco hiorazin, who was shortly 
elected to the presidency. llorazin's government, with the co- 
operation of friendly authorities in some of the states, attempted 
to carry through the Liberal program of reform, one feature of 
which was subordination of the church to the civil authorities. 
The rapid and drastic changes produced a reaction which, coupled 
with other divisive factors, threw the union into civil war, and by 

1838 the federation had, for practical purposes, ceased to exist. 
The Guatemalan government functioned independently after 1839. 
Morazin was defeated decisively and exiled in 1840, and his at- 
tempt to regain power in 1842 ended in his execution. 

The principal factor in the overthrow of l io raz in  was the back- 
country uprising in Guatemala of which Rafael Carrera assumed 
leadership. This astute but illiterate rustic established himself 
as the military arbiter of the state (1838) and, from the execu- 
tive's chair or from behind it, controlled policy until his death in 
18b5. The formality of elections \\-as dispensed with in 1854 when 
the presidency was conferred upon him for life. H e  completely 
dominated the political life of Guatemala during the mid-19th 
century. 

Carrera, with the support of the Conservatives, returned Guate- 
mala to a regime similar to that nhich had prebailed during the 
colonial period. He restored the church to its position of privilege 
and power and catered to the aristocracy H e  followed a na- 
tionalistic policy and in March 1847 formally declared Guatemala 
an independent and sovereign nation. In  1859 he made a treaty 
with Great Britain defining the status and boundaries of British 
Honduras (Belice), the interpretation of which is still an issue 
betmeen the two governments. 

I n  r 87 I a revolution headed by Miguel Garcia Granados and 
Justo Rufino Barrios overthrew Gen. Vicente Cerna. Carrera's 
Conservative successor in office, and inaugurated a period of "Lib- 
eral'' ascendancy that extended almost unbroken to 1944. After 
a brief period in the presidency, Garcia Granados ceded to Barrios 
(1873), n h o  became knoan as the "Reformer" because of the 
sweeping changes he introduced. 

K i t h  the approval of the assembly Barrios broke the power 
of the local aristocracy; brought the church under civil control 
and confiscated its properties; instituted lay education; promul- 
gated a new constitution (1876); fostered the construction of 
improved rneans of communication including roads. railnays and 
telegraph lines; encouraged development by private initiative of 
the resources of the country; and opened the country to  foreign 
capital. He stimulated the cultivation of coftee to replace the de- 
clining trade in cochineal, and enacted legislation designed to as- 
sure producers of a ready supply of labour. H e  n7as an ardent 
exponent of the idea of Central American union and, when persua- 
sion failed to produce the ends he desired. he invaded El  Salvador 
and lost his life a t  the battle of Chalihuapa (1885) in an attempt 
to accomplish them by force. 

After the death of Barrios, Manuel Lisandro Barillas occupied 
the presidency and mas succeeded by Jos6 hiaria Reina Barrios, 
nephe\\ of the Reformer, x h o  \\as elected in 1892 and assassinated 
in 1898. Manuel Estrada Cabrera became provisional president. 
regularized his status by an election and by repeated re-elections 
(1904, 1910. 1916) maintained hinlself in po\\er until leaders of 
the opposition Unionist party. n i th  the co-operation of some for- 
mer adherents of the dictator, forced him from office by the novel 
expedient of having the assembly declare him inssne (1920). 

During his long tenure in power. Estrada Cabrera fostered eco- 
nomic development and progress along the lines established by 
Barrios. H e  encouraged improvements in agriculture. continued 
to build roads, supported railroad construction and had the saris- 
faction of seeing the railroad to the Atlantic completed. Health 
conditions were improved and education stimulated, especially in 
practical fields. His political policies were less admirable. H e  
persecuted political opponents, disregarded individual rights and 
liberties, muzzled the press and summarily diqposed of his enemies. 

After the fall of Estrada Cabrera, the presidency was held by 
Carlos Herrera, Gen. JosC M. Oreilana, L i ~ a r o  Chacbn, Baudilio 
Palma, Gen. Manuel Orellana and Jos6 >laria Reina Andrade, for 
periods ranging from a fen days to nearly a full six-year term. 
I n  1931 Jorge Ubico mas elected president and began the fourth 
of the extended dictatorships that covered a century of Guate- 
malan hlstory. 

C o n t e m p o r a r y  Period.-Ubico stressed economic develop- 
ment and, in particular, improvement and diversification of agri- 
culture and the construction of roads. H e  balanced the national 
budget and transformed a deficit into a surplus. I n  part his finan- 
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cia1 achievement was due to economies, in part to the efficiency and 
honesty of his administration. Although his vagrancy law (1934) 
made workers, especially Indians, liable to periods of forced labour 
at  critical seasons. Ubico's paternalistic policies toward the natives 
established him as their patron. During his motorcycle tours of 
the country, or in his office, he listened to their complaints and dis- 
pensed immediate "justice." Their reverence for him was ex- 
pressed in their custom of addressing him as Tata, "father." This 
relationship deluded Ubico into stating that Guatemala no longer 
had an Indian problem. 

Education, which had received considerable emphasis under pre- 
ceding Liberal regimes, was of but slight interest to Ubico. He 
closed several of the few institutions of secondary level outside 
the capital, allowed teachers' salaries to remain at  levels incom- 
patible with decency and, as a final disparagement, militarized the 
schools and required teachers and students to march in his parades 
and festivals. 

Ubico's administration dramatized the degree to which Liberal 
thought had lost its idealism and was concerned principally with 
material progress. The new socioeconomic groups that had been 
brought into existence by such innovations as lay education, mecha- 
nized transportation and industrial development found no stimula- 
tion and no hope in the dreary materialism and military repression 
which had come to characterize Liberal regimes. 

These latent sources of opposition were solidified and focused 
by the increasing disregard which the dictator showed for individ- 
ual rights and liberties. The familiar trappings of military dic- 
tatorship became increasingly evident, and the reorganized national 
police came to be regarded as an espionage force. Protests were 
answered by sterner restrictions and even by violence. The dis- 
content was increased by the economic dislocation incident to 
World War 11, and by the unfavourable contrast between the ide- 
alistic pronouncements of Allied war leaders and conditions in 
Guatemala. Guatemala declared war on Japan Dec. 8, 1941, and 
on Germany and Italy Dec. I I, 1941. 

In  June 1944 a general strike forced Ubico to resign. Labour 
was allowed to organize, political parties were formed and a presi- 
dential electoral campaign was begun in which Juan JosC ArCvalo 
soon emerged as the most popular candidate. When Gen. Federico 
Ponce Vaides, head of the interim government, gave indications 
that he intended to maintain himself in po~ver, he was ousted 
on Oct. 20, 1944, by a popular uprising headed by students and 
teachers, workers and younger elements of the military. A revo- 
lutionary junta presided over the drafting of a new constitution, 
the electoral campaign and, in March 1945, the inauguration of 
ArCvalo, the successful candidate. 

The ArCvalo administration consolidated the social revolution 
of which the October uprising had been an expression. A favour- 
able labour code was enacted and a social security system was 
inaugurated which promised progressive extension of benefits. Un- 
der lhis fostering legislation urban labour increased in strength, 
and organization of agricultural workers began. Public-school 
education was expanded and improved. teachers' salaries were 
increased and the university was granted autonomy. These meas- 
ures were tangible evidence of the intent of the administration to 
place the instruments of culture within reach of the masses. 

I n  many respects ArCvalo manifested the nationalism inherent 
in the revolution of October. He pressed the Belice issue with 
Great Britain, subjected foreign enterprises to regulation that he 
conceived to be in the national interest and attempted to guarantee 
to Guatemalan labourers a larger share of the benefits produced 
by their toil and improved status in comparison with foreign em- 
ployees of foreign corporations operating in the country. The poli- 
cies followed by ArCvalo consolidated the revolutionary elements 
of 1944 into a politically effective group prepared to support any 
government of like orientation. Thus the revolution and the 
ArCvalo regime accomplished the transfer of political power in 
Guatemala from the military to a popular group of which organized 
labour way the most important single element. 

This development Guatemalan Communists turned to their pe- 
culiar advantage. Lack of leadership from the rank and file al- 
lowed Communists to organize the labour movement and use it for 

their own ends. ArCvalo was not friendly to their activities, but 
his nationalistic bent gave them opportunity to establish them- 
selves as his most enthusiastic and reliable backers on issues for 
which he badly needed support. I n  this fashion they won for 
themselves a degree of toleration which permitted them to operate. 

The most likely candidates to succeed ArCvalo were Francisco 
Arana and Jacobo Arbenz Guzmin, but Arana was removed from 
contention by assassination. Arbenz Guzmin became the official 
candidate, was elected, with Communist support, over Gen. Miguel 
Ydigoras Fuentes, and assumed office in March 1951. Arbenz Guz- 
min  made agrarian reform the central project of his administra- 
tion. With strong Communist support, the assembly passed a 
measure providing for the expropriation of unused portions of land- 
holdings in excess of a specified acreage, and the distribution of 
the land, title to which remained with the government, among 
landless peasants. Most sober observers admitted that land re- 
form was necessary, but many criticized specific details of the 
Arbenz Guzmin law and the fact that administration officials made 
it less an instrument for achieving reform than a weapon against 
the interests and the classes they wished to destroy. 

The growth of Communist influence in Guatemala became the 
most controversial issue of the Arbenz Guzmin regime. The presi- 
dent's toleration allowed the party to operate openly. and individ- 
ual Communists to hold key posts in government, official agencies 
and organized labour. In  the minds of many individuals, the cru- 
cial issue was not social reform but Communist domination of 
Guatemala. Internal opposition to the trend was eventually stifled 
by increasingly terroristic means, but exiles and foreign recruits 
headed by Col. Carlos Castillo Armas planned outside the country 
to overthrow the government. When the blow fell, military officers 
informed Arbenz Guzmin that the army would not fight in his de- 
fense and forced him to resign (June, 1954). 

Castillo Armas emerged from a military junta as provisional 
president in September and a plebiscite subsequently regularized 
his status. His attempts to extirpate Communist influence, mod- 
erate the extreme social reforms inaugurated by his predecessors 
and restore the confidence of foreign investment capital were cut 
short when he was assassinated in the presidential palace by one 
of his guards, July 26, 1957. After two temporary governments 
and an election which was nullified by the assembly, Ydigoras 
Fuentes (National Democratic Reconciliation party) was declared 
elected to the presidency and took office March 2 ,  1958. 

V. POPULATION 
The population of Guatemala has increased, according to census 

figures, from 2,004,goo in 1921 to 2,790,868 (1,410,775 males; 
1,380,093 females) in 1950, or 66.4 inhabitants to the square mile. 
The official 1957 estimate placed the figure at  3,453,264. Popu- 
lation is concentrated in the highlands paralleling the Pacific, but 
clusters occur in the lowlands on either side and particularly on 
the Pacific slope. About 25% of the population is urban, the rest 

TABLE 1.-Population of Guatemala by Departments, Census of 1950 

1 Department 1 
Alta Verapaz . 
Baia Verapaz . 
Chimaltenango 
Chiquimula . 
El Pet& . . 
El Progreso . 
El Quiche . . 
Escuintla . . 
Gudtemala . 
Huehuetenango 
Izabal . . . 
Jalapa . . 
Jutiapa . . 
Quezaltenango . 
Retalhuleu . 
Sdcatepequez . 
San hlarcos . 
Santa Rosa . 
Solol6 . . 
SuchitepCquez . 
Totor,icapin . 
Zacapa . . 

Total . . 

Area 
(sq.mi.) 1 Population Capital city Popu~at ion  / 

Cobin 
Salami 
Chimaitenango 
Chiquimula 
Flores 
El Progreso 
Santa Cruz delQuich 
E~cuiutla 
Guatemala 
Huehuetenango 
Puerto Barrios 
Jalapa 
Jutiapa 
Quezaltenango ' 

Ketaihuleu 
A ~ ~ t i g u a  Guatemala 
San Liarcos 
Cuilapa 
Sololi 
Maratenango 
Totonicapin 
Zacapa 

*More than 93% Indian. $More than 70% Indian. ?More than 50% Indian. 
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is rural. 

On the basis of cultural traits (not ancestry). inhabitants are 
classified locally as Indian (54%) and Ladino (see The People, 
above). Less than 5% of the population is white, and about 5% 
is Negro or mixed Negro and Indian (such as the "Black Caribs" 
of the Caribbean coast). Indigenous highland communities, par- 
ticularly those in isolated locations, tenaciously maintain their 
traditional tribal customs and language and their distinctive village 
dress and mode of life. These characteristics keep Indian groups 
apart from European (Ladino) culture. as well as from each other. 
This division of the population into two distinct culture groups 
has consistently been a basic national problem. (W. J. G.) 

VI. ADMINISTRATION AND SOCIAL CONDITIONS 

Cons t i tu t ion  a n d  Government.- The constitution of Guate- 
mala which became effective on March I .  19j6. was preceded by 
those of 1851, 1876, 1879 and 1945. The government is divided 
into three equal branches, executive, legislative and judicial. 

Executive power is vested in the president, vho is elected for a 
tern1 of 6 years by popular vote and is ineligible for re-election 
for 1 2  years after leaving office. The president must be a native 
Guatemalan over 3 j years of age. He appoints and presides over 
the council of ministers or cabinet whose members are responsible 
to him, although congress may under certain conditions bring about 
the dismissal of one or more of them. They have the right to par- 
ticipate in congressional debates and are obliged to appear and 
answer questions put to them by members of congress. 

Legislative power is delegated to the congress, which is unicam- 
eral and con~posed of one deputy for each jo,ooo inhabitants or 
fraction thereof in excess of 25,000, each department hav~ng the 
right to elect a t  least one deputy. Deputies are elected by popu- 
lar direct suffrage for a term of four years, with half the congress 
being elected every two years. A nine-member permanent com- 
mittee composed of eight members elected by congress and the 
president of congress acts during recesses. Deputies must be na- 
tive Guatemalans over 21 years of age and may be re-elected. 

The judicial power is exercised by the judges of the tribunals 
of the republic. The judges of the supreme court of justice and 
of the court of appeals, which may be composed of one or more 
chambers. are elected by congress for terms of four years and may 
be re-elected. Judges of first instance and lower judges are ap- 
pointed and removed by the supreme court. 

Guatemala is divided for administrative purposes into 2 2  de- 
partments, each headed by a governor appointed by the president. 
The departments in turn are divided into municipalities which are 
controlled by popularly elected municipal corporations 

The constitution contains broad guarantees of rights to citizens, 
including life, liberty, equality and security of person. honour and 
property, freedom of movement in or out of the country. freedom 
of religion, the right of association and peaceful assembly and free- 
dom of speech, but outlaws the Communist party. Detailed social 
guarantees are established for labour, public employees, the family 
and culture. Certain guarantees may be suspended by the presi- 
dent In agreement with the council of ministers, subject to rati- 
fication by congress. 

All males over 18 years of age may vote but only those women 
over 18 who can read and write Spaniah may 170te. Male illiterates 
may hold municipal but not national office. Voting is compulsory 
for literate males and optional for women and illiterates. 

L iv ing  Conditions.-The Guatemalan cost-of-living index 
sho~ved a steady rise in the 1950s (1953 = 100, 1958 = 109) al- 
though living standards were lo~i,. The gross national product 
remained about U.S. $I 70-$180 per person. Approximately I ,000,- 

ooo Guatemalans were gairifully employed. During the revolu- 
tionary period from 1944 to 1954. theGuatemalan government 
placed heavy emphasis on labour reforms. A labour code adopted 
in 1947, designed to stimulate the gro~i~t'n of trade unions, provided 
for collective bargaining, settlement of labour disputes in labour 
courts and compulsory arbitration of disputes involving public 
services. Amendments in 1948 required severance pay and per- 
mitted farm workers to join unions, regardless of the size of the 
enterprise in which they worked. Despite these and other similar 

measures, only about 5,000 Guatemalan xorkers remained mem- 
bers of internationally affiliated labour unions in the mid-19 50s. 

Wel fa re  Services.-Guatemala's social security coverage was 
also expanded during the period 1944-54. Laws passed in 1946 
provided cash and medical benefits for both occupational and non- 
occupational injuries, insurance being con~pulsory for employers 
of five or more persons. Benefits are financed by employer, em- 
ployee and government contributions. Severe problems character- 
ize health and sanitation condit~ons in Guatemala. I n  the late 
19505, the infant mortality rate averaged about IOO per 1,000 

births; there were about 6,000 persons per physician, and 30,000 
people per dentist; and fewer than three hospital beds existed for 
every 1,000 Guatemalans. As a result of its strained relations 
~ ~ i t h  the United States, particularly during the administration of 
hrbenz. Guzmkn, Guatemala curtailed its participation in bilateral 
technical assistance programs designed to cope with these health 
and sanitation problems, although the country continued its con- 
tracts for the multiiateral programs of the Cnited Yations. After 
the revolution of 1954, Guatemala resumed interest in the bilateral 
programs. 

Education.-Education is in theory free. secular and compul- 
sory. According to the 1950 census 72.2% of persons seven years 
old and over were illiterate. Some progress has been made in com- 
bating illiteracy by extending the school system but there are 
handicaps such as the language barrier (with non-Spanish-speaking 
Indians). 

The University of San Carlos of Guatemala (originally founded 
in Antigua, Jan. 31, 1676. as the University of San Carlos de Bor- 
romeo) was re-established May 2, 1919, with seven faculties and 
schools. The 1956 constitution provided that the university re- 
ceive no less than 2 %  of the annual national budget. The Xa- 
tional library and government archives contain more than 83,000 
volumes. 

Defense.--Military service is legally compulsory between the 
ages of 18 and 50 but not observed. The size of the armed forces 
is limited by agreement with the other Central American nations. 
There is a small air force. The president is chief of the armed 
forces. (G. I. B.) 

VII. THE ECONOMY 

Agriculture.- The economy of Guatemala is basically depend- 
ent upon agriculture. The country is exceptionally well suited 
both in soils and climate to a diversified agricultural development. 
In  the late 1950s about 3.joo,ooo ac. were devoted to field and 
tree crops and 1,500,ooo ac. to pasture, Maize and beans. the 
leading crops for domestic use, are grown everywhere. Other 
crops mainly for home consumption are rice, wheat, sugar cane, 
tobacco, potatoes, fruits and vegetables. 

Coffee, the chief export crop, is grown between I ooo and 5.000 
ft. above sea !evel. There are about 12 ,000  producers. but 80% 
of the crop cornes from I .  joo larger coffee farms. Productioll con- 
sists largely of the Arabica and Bourbon types. Bananas, the 
secoiid export crop, are gronn on large plantations in the region 
of Tiquisate on the Pacific coast and in the valley of the Sfotagua 
river on the Atlantic coast. The United Fruit company, by far the 
largest producer, handles almost all banana exports. Export crops 
of lesser importance include essential oils (mainly citronella and 
lemon grass), cotton, abaci,  chicle. and cacao. 

Annual production of coffee in the late 1950s was about 1,800,- 
ooo quintals ( I  quintal = 101.43 Ib.) with exports averaging 
I 300,000 quintals. Banana exports, reduced sharply by plant dis- 
ease, labour dlsputes and hurricanes, mere about 3,000,000 quintals 
yearly in the late 1950s. 

In the late 1950s the livestock population numbered well over 
I .ooo,ooo cattle; about 750,000 sheep; more than 400,ooo pigs; 
250.000 horses, mules and asses; and 80,000 goats. 

An extensive land-reform program \T as authorized by an agrarian 
reform Ian of June 17 ,  1952. mhlch gave the government power to 
expropriate unculti\rated lands on large estates and on the fincas 
~ ; a c ; o ~ ~ a l e s  ("national farms' ). estates taken over from German 
nationdls during World War 11. O\\ners were to  be compensated 
by government bonds and the lands leased in small holdings of 
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about 25 ac. Expropriations were halted after the change of gov- 
ernment under a statute of July 27, 1954, and the 1952 legislation 
was replaced by a new agrarian law in 1956 under which the pro- 
gram of providing small holdings was resumed at  a reduced rate. 

A substantial portion of the extensive holdings of the United 
Fruit company on the Pacific coast had been expropriated under 
the 1gj2 law but these holdings were returned to the company 
by the government of Castillo Armas. By an agreement signed 
Dec. 27, 19j4, the United Fruit company was to return to the gov- 
ernment about 17 j sq.mi. of land along the southern coast and to 
pay a 30% tax on profits. Under a revised contract signed Dec. 11, 

19 56, the company was also obligated to invest a t  least $5 ooo,coo 
within five years to bring an additional j,500 ac. under cultiva- 
tion. 

Mining.-Major known mineral resources include gold, silver, 
lead, zinc. copper, chromium and sulfur. The leading mining area 
is near Cobin where lead and zinc are produced. Lead is also pro- 
duced near San Miguel Acatin in the department of Huehuete- 
nango. By the late 1950s around 11,ooo tons of lead concentrate 
and 16,000 tons of zinc concentrate were being produced an- 
nually. Petroleum deposits may exist in northeastern Guatemala, 
particularly in the PetCn, Alta Verapaz and Izabal. A new petro- 
leum code in 1955 was follonred by applications by 29 international 
and local companies for exploration permits, chiefly in the PetCn. 

Fores t  Resources.--Nearly two-thirds of the country is for- 
ested. including about I j,ooo.ooo ac. of hardwood and 3.000.000 
ac. of softwoods, but forest resources remain relatively unexploited 
because of their inaccessibility. The PetCn is particularly rich in 
mahogany and dyenoods. Production of chicle. Guatemala's most 
important forest derivative, dropped sharply after World War I1 
because of destructive harvesting practices and the competition of 
synthetic substitutes and natural latex from chilte trees. Neverthe- 
less, exports of chicle sho\\ed some recovery by the late rgjos. 

Industries.-Manufacturing occupies a comparatively minor 
place in the national economy. Production is chiefly for the do- 
mestic market and enterprises tend to be small. Products include 
textiles, alcoholic beverages, soft drinks, food products, cement, 
shoes, soap, candles, cigarettes, furniture and Indian handicrafts. 
Production of brown sugar (panela) and molasses is significant on 
the southern coast. The first tire factory in Central America was 
opened. with U.S. capital, in 19 j8. 

Industrial expansion is hampered by the lack of power which is 
relatively expensive, since coal and oil must be imported. There 
is, ho~vever, a large potential supply of hydroelectric power, nith 
suitable installation sites, on the rivers running to the Pacific and 
the Caribbean. 

F o r e i g n  Trade.-The U.S. is Guatemala's best customer, fol- 
lowed by the German Federal Republic, Mexico and the United 
Kingdom. Coffee is the illost important export product and usually 
accounts for more than 75y0 of the total value of all exports. 
Bananas, whose share in the late 1930s amounted to nearly 30%. 
represented less than 10% in the 1950s. Some diversification of 
exports took place during and after World War I1 and Guatemala 
became for a time the world's leading producer of essential oils. 

TABLE 11.-Foreign Trade of Gz~atemala ( in $000) 

I tem 1 9 4 7  1 1 9 0  1 9 3  9 5 5  1 1956 1957 1 
pp---- 

Imports  $57 319 $71 2 2 2  1 $79,538 $ 1 0 ~ 3 1 8  $137,700 QISQ,QOO 
Exports 1 r2:oir 1 67:605 1 88,922 98,699 116,291 / 108,796 

I n  the 19jos cotton, a crop new to Guatemala, enjoyed a mild 
boom. 

The U.S. usually takes about 75% annually of the exports and 
supplies about 80% of the imports. The latter include machinery, 
motor vehicles, petroleum, textiles, flour, chemicals and iron and 
steel manufactures. 

Finance.- The monetary unit is the quetzal, a t  par with the 
U.S. dollar. The 1958-jg budget estimates balanced revenue and 
expenditure at  $I  13,100.ooo. In  19 j7-58 revenue totaled $124.- 
630.300; expenditure $123,192,900. The national debt was offi- 
cially reported to be $48,237,400 on March 31, 1958, of which 

$g.g17,joo mas external. National income was estimated a t  $559,- 
200.000 in 19 j7. 

Communications.-Railway service in Guatemala is provided 
by the International Railways of Central America, a company con- 
trolled by the United Fruit company, its principal user. The main 
line runs from Puerto Barrios on the Caribbean to Guatemala City, 
nith branch lines into El Salvador, to San JosC on the Pacific and 
to Ayutla, a point for connection with the National Railways of 
Mexico. United Fruit company operates two private banana rail- 
ways; 6jz mi. out of a total of 720 are operated by the Interna- 
tional railways. There are about 5,000 mi. of highmays and roads, 
mostly unpaved with the exception of the highway from Guatemala 
City to San JosC and sections of the Pan American, Pacific Coast 
and Atlantic (Guatemala City-Puerto Barrios) highways. Puerto 
Barrios (9.v.) on the Atlantic is the most important port and three 
ports of lesser significance are Santo Tomas on the Caribbean, and 
San Josi: and Champerico on the Pacific coast. 

Air transport service is supplied by three internationaI lines- 
Pan American Airways, Transportes Aereo Centro-Americanos 
(Taca) and Royal Dutch Airlines (KLM)--and by a government- 
ovined line (Aviateca) which provides the principal domestic serv- 
ice. 

Most of the domestic telecommunications facilities, including 
telephone, telegraph and radio, are owned by the government. 
They provide contact between the principal points in the country, 
but equipment and service are inadequate and good local telephone 
networks are almost nonexistent except in the capital. Interna- 
tional cable services connect with the government telegraph lines. 

(G. E.  BL.) 
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GUATEMALA, a department in central Guatemala. Area 
821 sq mi. Pop. (1950) 438.913. A volcanic highland region, it 
extends northward to the Motagua river. In the southern part, in 
the midst of volcanoes, is Lake Amatitlin, a popular resort area 
with picturesque Indian villages on its shores and also the chief 
coffee-growing region of Guatemala. Other crops include maize, 
beans and sugar cane. There is much land in pasture for beef 
cattle. 

Guatemala City (q v . )  is both the departmental and the national 
capital and is connected by paved highway and railroad to the lake 
district. Roads and railroads provide communications with Mexico 
to the west and El Salvador to the east, and also with the Pacific 
port of San JosC and the Caribbean ports of Puerto Barrios and 
Santo Tombs. ( P  E. J.) 

GUATEMALA CITY is the largest city in Central America 
(pop., 19j0, 284.276), the political and social capital, the cultural 
centre and the economic heart of Guatemala. I t  is also the capital 
of Guatemala department. The city is situated in an intermountain 
valley at  an elevation of slightly less than 5.000 f t  , and enjoys the 
temperate climate and invigoratingly fresh atmosphere characteris- 
tic of high altitudes in the tropics 

Guatemala City was founded (1776) to replace Antigua (q v.), 
ruined by an earthquake in 1773. as the capital of the captaincy 
general of Guatemala. After independence from Spain was de- 
clared ( I ~ z I ) ,  it served successively as the capital of the province 
of Central America under the Mexican empire of Agustin de Itur- 
hide (182 2-23), the Central American Federation ( I  823-33). the 
state and, finally, the independent republic of Guatemala. The 
tradition of government from Guatemala caused distrust of the 
city in other areas of Central America that was a factor in the 
demise of the federation and the failure of subsequent attempts 
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to revive it. 

The modern city was largely rebuilt after the disastrous earth- 
quakes of 1917-18. The characteristic appearance created by low, 
massive structures has been somewhat modified by the erection of 
steel and concrete multistoried hotels and office and apazrtment 
buildings of modern design. Elegant residential districts have 
grown up on the borders of the old city, particularly toward the 
south in the direction of La Aurora airport, and low-cost housing 
units have been constructed in various parts of the urban area. 
Most streets are well paved and well lighted, and their cleanliness 
has become proverbial. 

I n  addition to the government offices and services concentrated 
there, Guatemala City employs nearly half of the capital invested 
in the country, accommodates more than half of the industrial es- 
tablishments and accounts for a like proportion of the industrial 
production of the republic. I t  is the focus of transport, both 
local and international, by highway, railroad and air, and is the 
commercial and banking metropolis of the country. 

The cultural role of the city is equally dominating. I t  is the 
seat of the principal faculties of the University of San Carlos; 
the major institutions for artistic, commercial, vocational and 
military education; the Society of Geography and History; and 
several of the important museums and related institutions of the 
country. Most performances by the national orchestra and the 
national ballet company and those of foreign artists on tour are 
given in the capital. 

Public buildings of note include the National palace. the post 
office, police headquarters, the National Archives and the National 
Library. Among the major religious structures are the cathedral 
and the churches of San Francisco, Santo Domingo and La Merced. 
Other points of interest include the remarkable relief map of the 
country in Minerva park (constructed in 1905 by Francisco Vela), 
the archaeological and historical museums, the colonial aqueduct, 
the central market and the Olympic city. 

In  the environs of Guatemala City are the villages of Chinautla, 
famous for hand-formed pottery, and Mixco, which supplies the 
capital with fruits and vegetables. Nearby are the Indian towns 
of San Pedro and San Juan SacatepCquez. (W. J. G.) 

GUAVA, in Spanish gzlayaba, is the name applied to the fruits 
of numerous trees and shrubs of the genus Psidium (family hfyr- 
taceae), all of which are natives of tropical America. Horticul- 
turally the two important species are the so-called common guava, 
P. guajava, and the cattley or strawberry guava, P. cattleianum, 
which occurs in two forms, one with maroon-red fruits and the 
other with bright yellow ones. The latter is sometimes listed 
botanically as P. lucidum. 

The common guava is a large shrub or small tree with quad- 
rangular branchlets, oval to oblong leaves about three inches in 
length and white four-petaled flowers an inch broad. The fruits 
are round to pear shaped, sometimes as much as three inches in 
diameter though usually less; the flesh, which is white to salmon 
red in colour. contains numerous small. hard seeds-more abun- 
dant in primitive forms of the fruit than in the modern improved 
varieties. The musky, a t  times pungent, odour of the sneet flesh 
is characteristic and not always appreciated. 

IVhile useful in many ways, guavas are pre-eminently suited for 
the preparation of jellies, jams and preserves, highly popular in 
many tropical countries and exported from a f e ~ ~ ,  notably Cuba. 
Fresh guavas are rich in vitamin C ;  they are eaten out of hand 
or may be sliced and served with sugar and cream as a dessert. 

The common guava resists little frost. hence is not cultivated in 
many parts of California but is successfully grown throughout 
southern Florida; in several tropical regions it grows so abun- 
dantly in a half-wild state as to become a pest. 

Propagation of the plant is usually by seeds, but the fine varie- 
ties which have been developed in Florida, California and a few 
other parts of the world must be perpetuated by some vegetative 
means. Because of its hard, dry wood and thin bark, propagation 
by cuttings and by conventional methods of grafting are not prac- 
tical, but veneer grafting, using as rootstocks young plants in 
vigorous growth, and covering the grafts with strips of polyethyl- 
ene plastic, gives excellent results. A method known as modified 

Forkert budding has been recommended in Hawaii. 
The cattley or strawberry guava is considerably more frost re- 

sistant and 1s popular in many subtropical regions. I t  is a large 
shrub, attractlve for its thick, glossy-green oval leaves and its 
white flowers. The fruits are round, occasionally as much as two 
inches in diameter, and contain numerous hard seeds like those of 
the common guava. The flavour of the soft whitish flesh has been 
likened to that of the strawberry, hence one of the common names. 
This species is frequently planted in gardens throughout southern 
California and several other subtropical regions; nowhere has it 
attained commercial importance. 

Other guavas which are used to a limited extent in parts of tropi- 
cal America include the cis of Costa Rica (P.  friedrichsthalzanum) 
and the guisaro (P.  molle), both of which yield highly acid, not 
very pungent. fruits. (W. Po.) 

GUAYAMA, a town and municipality on the southeastern 
Caribbean coast of Puerto Rico. Town pop. (1960) 19,152; mu- 
nicipality pop. (1960) 33,685. The town is located on a broad 
and fertile plain about j mi. from the coast. Extensive irrigation 
facilities have made the area around Guayama rich in sugar pro- 
duction. Five large centrales or sugar factories grind the cane 
which directly or indirectly supplies the livelihood for about 8 5% 
of the population in the area. The sugar is shipped from t n o  small 
ports, Arroyo and Puerto Jobos. Guayama is connected by high- 
ways to the \Test with Salinas and Ponce, to the east with Humacao, 
and with Cayey to the north by the scenic Spanish-built military 
highway. 

The central plaza of Guayama, dominated by San Antonio church 
and adorned by carefully pruned trees, is one of the most beauti- 
ful on the island. Textiles, optical products and soft drinks are 
manufactured. In  the mountains to the north of Guayama are im- 
portant hydroelectric plants which service the southeastern sec- 
tion of Puerto Rico. The town was founded in 1736 as San An- 
tonio de Padua de Guayama. (T. G. Ms ) 

GUAYAQUIL, chief port and largest city of Ecuador, capital 
of the province of Guayas ( q . ~ . ) ,  located on the west bank of the 
Guayas river (9 .v . )  about 45 mi. upstream from the Gulf of Guaya- 
quil. Pop. (1950) 258.966; ( 1 9 j j  est ) 304,571 The main part 
of the city is on high ground at  the foot of a hill which has t ~ i o  
humps called Cerro Santa .4na and Cerro Santa Carmen, about 
30 i t .  above sea level, and stands above the highest floods of the 
river although the lower tonn is a t  times inundated. 

The climate of Guayaquil is equatorial but temperatures are 
never extreme: the average of the warmest month (April) is 
80.4" F., and for the coldest month (July), 75.4O. Rainfall is 
heavy from January to Nay .  but there is little rain during the rest 
of the year. Violent storms and heavy uinds are unknown. but the 
humidity is high, especially in the rainy season. The average an- 
nual rainfall is 38 8 in. 

A settlement was established near modern Guayaquil in I 535 by 
Sebastibn de Benalcazar. This site, a t  the mouth of the Babahoyo 
river, was subject to flooding and disease. The location n7as moved, 
and finally in 1538 Francisco de Orellana established the town in 
its present location. naming it Santlago de Guayaquil to honour 
both the saint on nhose day it was founded and the Indian chief 
Quaya and his wife Quila. The city has survived attacks by buc- 
caneers, fires. ealthquakes and pestilence. For many years Guaya- 
quil, uhich is slightly more than 2"  south of the equator, was 
regarded as a plague spot. In  the 20th century notable engineering 
and hygienic achievements were accomplished by the government 
in co-operation x i th  the Rockefeller foundation, and after 1920 
health hazards were reduced to a minimum. I n  1822 Guayaquil 
was the scene of the conference that took place betneen S1m6n 
Bolivar and JosC de San Martin, after vhich Bolivar emerged as 
sole leader of the South American liberation movement. 

Traditionally the products of the Guayas lonland are brought 
to Guayaquil by river boat. Even in the dry season, shallow-draft 
steamboats are able to ascend the Guayas river for about 80 mi. 
to Babahoyo and to navigate the Daule river for about 40 mi A 
branch of the Inter-American highway descends from the high- 
lands to Durin on the left bank of the Guayas river opposite 
Guayaquil. This is also the western terminal of the Guayaquil- 
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Quito railway (288 mi.). Passengers and goods cross the river 
in ferries. An all-weather highway runs from Guayaquil to Que- 
vedo and thence up into the highlands at  Latacunga, connecting 
there with the Inter-American highway; another highway con- 
nects Guayaquil with Salinas to the west. In the early 1960s a 
new highway was being built from Quevedo more directly to Quito 
by way of Santo Domingo de 10s Colorados. Guayaquil is served 
by both international and domestic airlines. 

The port of Guayaquil can accommodate ships of up to 22-it. 
draft. Larger ships, however, anchor about 40 mi. below Guaya- 
quil a t  P u n i  Island and are met there by lighters and ferries. A 
new port on the Salado estuary, about 10 mi. S.W. of Guayaquil, 
was being built. Most of the exports and imports of Ecuador 
pass through the port. The decline in the importance of cacao. 
however, means that no longer is Guayaquil filled with the odour 
of the drying cacao kernels, which once were spread on the streets 
in the dry season and gave the city a distinctive aroma. 

Guayaquil has numerous industrial plants, producing leather 
goods, alcohol, soap, candles, textiles, beer and cement. There 
are sugar refineries. iron foundries, machine shops, tanneries and 
sau~mills. I t  has one of Ecuador's two leading universities, 
founded 1867, and among its older buildings are some notable ex- 
amples of colonial architecture. Since the earthquake of 1942 
much of the city has been rebuilt. (P.  E .  J.) 

GUAYAS, a coastal province of Ecuador, bounded west by 
the Pacific ocean, north by Manabi, Pichincha and Los Rios. east 
by Los Rios, Caiiar and Azuay and south by El Oro. Area 8,208 
sq mi. Pop. (19j0) 582,144. The provincial capital is Guayaquil 
(9.v.). The greater part of the province is a lowland surrounding 
the Gulf of Guayaquil. I t  is rainy and covered with tropical for- 
est in the north, and becomes drier toward the south. 

The flood plains of the Guayas river ( 9 . v . )  system and along 
the Guayas itself below Guayaquil, including the swampy Pun& 
Island at  the mouth of the river, are inundated each year during 
the rainy season from December to May. Above the flood plains, 
plantations produce cacao, bananas, rice, cotton, coffee and fruit. 
Much of the land, including the flood plains, is used for the pasture 
of beef cattle. 

At the end of the Santa Elena peninsula. 7 j mi. W. of Guayaquil. 
is Ecuador's only oil field. At  the town of Salinas, in the midst of 
the oil field, there are salt-extracting works and a rapidly growing 
seaside resort. Salinas enjoys an arid climate, with blue skies and 
comfortable ocean winds, and sandy beaches. 

The Galipagos Islands (q v.), xvhich form a separate territory 
of Ecuador. are administered from Guayas province. (P. E .  J ) 

GUAYAS RIVER, a river in the coastal region of Ecuador. 
I t s  tributaries rise on the western slopes of the Western Cordillera 
and descend to drain the wet lowland, upstream from Guayaquil. 
Chief among these are the Daule, the Yinces, the Chimbo (Yagua- 
chi in its lower course) and the Babahoyo. These tributaries join 
to form the Guayas which carries all this water about 37 mi. to the 
Gulf of Guayaquil. 

The whole length to the end of the longest tributary is about zoo 
mi. Steamers drawing 2 2  i t .  can ascend even in the dry season to 
Guayaquil (q.v.), where the river is 2 mi. wide, and smaller river 
steamers can reach Babahoyo. In  the rainy season small steamers 
can navigate to Zapotal, go mi. S.W. of Quito. The river enters 
the Gulf of Guayaquil through an estuary on either side of Puna 
Island. (P .  E. J.) 

GUAYCURUAN, an independent linguistic stock of South 
Arnerican Indians, so called from the Guaycurus, its best known 
tribe. The tribes of this stock lived in the Argentine Chaco in the 
region west of the Parani and Paraguay rivers, from a little above 
Santa FC nearly to the mouth of the Pilcomayo and extending 
westward north of the Salado river, nearly to the foothills of the 
Andes. After the early period of Spanish settlement, the Guaycu- 
ruan tribes expanded eastward some distance across the Parani be- 
low Corrientes and, farther north, penetrated into southern hlato 
Grosso in Brazil. The Toba are the best known tribe of the 
stock today, the Abipones (q.v.), made famous by the missionary 
Dobrizhoffer in the 18th century, being extinct. 

See D. G. Brinton, "The Linguistic Cartography of the Chaco 

Region," Proc. Anzer, Phil. Soc., vol. xxxvii; L. Kersten, "Die Indianer- 
st-mme des Gran Chaco," etc., Internat. Archiv. jiir Ethnographic, vol. 
XVll ,  pp. 1-75. 

GUAYMI, an Indian tribe who inhabit the mountains of 
western Panami between the Chiriqui volcano and the BelCn 
river, and linguistically allied to the Chibcha of South America. 
During the Spanish colonial epoch they were dominated by mis- 
sionaries, but later reverted to their natural living conditions. 

The ancestors of the Guaymi are regarded as the makers of 
gold images and ceramics found in ancient graves throughout west- 
ern Panami. 

See H Pittier, "Little-Known Parts of Panama," National Geo- 
graphic ibfagazine, vol. xxiii, no. 7 (1912). 

GUAYULE (Parthelzium argentaturn), a rubber-bearing des- 
ert shrub of the Compositae (q.v.) family, native to the north 
central plateau of Mexico and the Texas Big Bend area. Prehis- 
toric Indians are believed to have obtained the rubber by chewing 
the bark. The modern method is to macerate the shrub mechani- 
cally. Rubber mas extracted in Mexico from wild plants during 
the first half of the 20th century, and vigorous efforts were made 
to cultivate guayule in southwestern United States during World 
War 11. Commercial production of guayule rubber ceased soon 
after the end of the war, but research plantings were continued in 
Spain, Turkey and the United States. 

See Alton I .  hfoyle, Bibliograplzy and Collected Abstracts on Rubber 
Producing Plants (Other Than Species of Hevea),  Texas .-lgricultural 
Experiment Station Circular 99 (Xov 1942) ; K. W. Taylor, "Guayule- 
An American Source of Rubber," Econ. Bot., 5 : q j  (1951). 

(L G. P.) 
GUBBIO, a town and episcopal see of Umbria, Italy (anc. 

IG~VIUM [q.v.]; med. E U G U B I U ~ ) ,  province of Perugia. 23 mi. 
N.S.E. from Perugia by road; by rail 13 mi. N.M7. of Fossato di 
Vico (on the line between Foligno and Ancona) and 70 mi. E.S.E. 
of Arezzo. Pop. (1951) 8,7 j6. Gubbio is at the foot and on 
the steep slopes of Monte Calvo, 1,568 to 1,735 it .  above sea 
level, at the entrance to the gorge which ascends to Scheggia, 
probably on the site of the ancient Umbrian tomn. The Palazzo 
dei Consoli, on the north side of the Piazza della Signoria, is a 
huge two-storied Gothic edifice with a tower ( 1 3 3 ~ 4 6 )  I t  con- 
tains the famous Tabzdae Iguvinae, and a collection of paintings 
of the Umbrian school, of furniture and of majolica. Being on 
the slope, palace and piazza are raised on arched substructures. 
On the south side of the piazza is the Palazzo Podesti. begun in 
1349. 

Above the Piazza della Signoria, a t  the highest point of the 
tonn, is the Palazzo Ducale, erected by the dukes of Urbino in 
1474-80; the Palazzo Beni is lower donn. The Palazzo Accoram- 
boni is a Renaissance structure, with a fine entrance arch. 

Opposite the Palazzo Ducale is the 12th-century cathedral of 
SS. Mariano e Jacopo. The interior contains some good pic- 
tures by Umbrian artists. a fine episcopal throne in carved wood 
and a fine Flemish cope given by Pope Marcellus I1 (1555) in the 
sacristy. The town is full of specimens of medieval architecture. 
On May I j three colossal wooden pedestals. each over 30 ft high, 
and crowned by statues of SS. Ubaldo, Antonio and Giorgio. are 
carried through the town, and then, in a u-ild race, up to the 
church of S Ubaldo on the mountainside (2,690 it.). (See H 31. 
Bower. The  Elevation and Processzon of the  Ceri ut Gzbbio ,  
1897.) 

After its reconstruction ni th the help of Narses ( ~ e e  I c r - ~ ~ r a f )  
the town remained subject to the exarchs of Ravenna. and, after 
the destruction of the Lombard kingdom in 774, formed part of 
the donation of Charlemagne to the pope. In  the 11th century 
struggles it \\as generally on the Ghibelline side. In I I 51 it re- 
pelled an attack of several neighbouring cities, and formed frorn 
thls time a republic governed by consuls. In  11 j j it was besieged 
by the emperor Frederick I, but saved by the intervention of its 
bishop. S Ubaldo. and was granted privileges by the emperor. In  
1203 it had its first podesta. I n  1387, after various political 
changes. it came under the dukes of Urbino until, in 1624, the 
whole duchy was ceded to the pope 

Gubbio was the birthplace of Oderisio, a famous miniature 
painter (1240-9g), mentioned by Dante as the honour of his 



native town. In the 14th and 15th centuries a branch of the 
Umbrian school of painting flourished here, the most famous 
masters of which mere Guido Palmerucci (1280-1345) and several 
members of the Nelli family, particularly Ottaviano (d. 14441, 
whose best work is the "Madonna del Belvedere" in S Maria 
IVuova at  Gubbio (1404). Another work by him is the group of 
frescoes including a large "Last Judgment," and scenes from the 
life of St. Augustine, in the church of S. Agostino. 

Gubbio occupies a far more important place in the history of 
majolica. In  a decree of 1438 a aa~arius vasorum pictorzm is 
mentioned, who probably was not the first of his trade. The ar t  
was brought to  perfection by Giorgio Andreoli, generally known 
as Maestro Giorgio (see POTTERY AND PORCELAIS). 

See A. Colasanti, Gubbio (Bergamo, 190j) ; L. McCracken, Gz~bbio 
(1905). 

GUBEN (now N'ILHELM-PIECK-STADT), a town of Cottbus 
Bezirk, Ger.. a t  the confluence of the Lubis with the Neisse. 28 mi. 
S.S.E. of Frankfurt-on-Oder. Pop. (1959 est.) 22,479. Guben, 
of Wendish origin, is mentioned in 1207 and received civic rights 
in 1235. I t  was surrounded by walls in 1311, about which time 
it came into the possession of the margrave of Brandenburg, from 
whom it passed to Bohemia in 1368. In  1635 it passed to the 
elector of Saxony, and in 181 5 it was united to Prussia. After 1945 
part of the city on the right bank of the river passed to Poland; 
it is called Gubin; population in 1950 was 4,329. The principal 
industries are the spinning and weaving of wool, dyeing and the 
manufacture of pottery ware, hats, cloth, paper and machinery. 

GUCHKOV, ALEXANDER (1862-1 936). Russian poli- 
tician, was born in M o s c o ~ ~ ~ .  He studied at  the universities of Mos- 
cow and Berlin. He helped to found the Russian "Octobrist" 
party. In 1910 Guchkov was elected president of the Duma, but 
as Stolypin became more reactionary, the Octobrisrs lost their 
razson d'gtre, and Guchkov eventually resigned the presidentship 
of the Duma. During World War I he was in charge of the Red 
Cross organization on the German front. \Then the March Revo- 
lution of 1917 broke out Guchkov became minister of war, but 
resigned on May j. Later, he took refuge in Paris. 

GUDBRANDSDAL, a geographic and cultural district of 
south central Norway, comprising the valley of the Laagen R. 
from Lake Mjosen to its source in Lake Lesjeskogen, together 
with tributary valleys and the vast stretches of the encircling 
fjells. Though the fjells (including the famed Dovre-fjell) are 
barren and rugged and the mountains are covered with eternal 
snow, the narrow valley and its slopes, where arable, are richly 
fertile. The crude forest economy of the 17th and 18th centuries 
has disappeared, but the region still produces much timber. Lille- 
hammer, a t  the southern end, is a thriving town; other communi- 
ties are small. The district offers excellent fishing and hunting, 
especially for fowl. .A railway and motor road through the valley 
connect Oslo with Trondheim, and from Dombas both rail and 
road lead to Andalsnes. Like the other valleys of the country, 
Gudbrandsdal has developed its own culture and dialect but has 
long possessed a deeply national sentiment. 

GUDERIAN, HEINZ ( I  888-1 9 54), German army officer, 
an outstanding tank expert in World \Var 11, was born at  Kulm 
(Polish Chelmno) on June 17, 1888, the son of an army officer. 
After serving as a staff officer in World War I, he vigorously 
advocated development of armoured forces. In  1935 he attracted 
Hitler's attention and was promoted rapidly. Designated chief 
of mobile troops in Nov. 1935, he proved the soundness of his 
tank warfare theories in the Polish campaign (1939) and in the 
conquest of France (1940) Following his unsuccessful drive on 
Moscow in Oct. 1941. he was temporarily out of favour with Hit- 
ler, but in March 1943 he became inspector general of Panzer 
troops with authority to establish prior~ties in the production 
of armoured vehicles as well as to direct their employment. After 
the attempted assassination of Hitler on July 20. 1944, Guderian 
became acting chief of staff, a position he held until March 28, 
1945. 

Guderian was a highly competent officer of the Prussian school 
who accepted Hitler's leadership as a matter of duty. Of special 
interest among his several books are Achtung! Panzer! ("Atten- 

tion, Tanks," 193 7) and Eri~znerungen eines Soldatcn (195 I ) ,  pab- 
lished in English as Partzer Leader ( I  95 2). Guderian died in West 
Germany on hlay 14,1954. (P. ;V. T.)  

GUDGEON (Gobio gobio, sometimes called G. fEuviatilis), a 
cyprinid fish inhabiting Europe and northern Asia. I t  rarely ex- 
ceeds a length of eight inches; it  has a barbel a t  each corner of the 
mouth, and a row of blackish spots along the side of the body; it 
frequents sandy or gravelly shallows. Other species of Gobio 
inhabit-China and Japan. 

GUEBRIANT, JEAN BAPTISTE BUDES, COMTE DE 
(1602-1643), marshall of France, was born near St. Brieuc on 
Sept. 2, 1602, of 3n old Breton family. In  the Thirty Years' War 
he commanded (1638-39) the French contingent in the army of 
Bernard of Saxe-Weimar. Upon the death of Bernard he received 
the command of his army, and tried, in conjunction with J. Baner 
(1596-1641), the Swedish general, a bold attack upon Regensburg 
( I  640). His victories of Wolfenbiittel (1641) and Kempen ( I  642) 
won for him the marshal's baton. He was mortally wounded a t  
Rottweil on Nov. 17, 1643. 

GUELDER-ROSE, so called from Guelderland, its assumed 
source, is commonly called snowball or snowball bush in the United 
States. I t  is I-iburnum opulz~s sterile, a sterile-flowered variety 
of the cranberry tree (V.  opz~lus) mhich is native throughout tcm- 
perate Eurasia. The guelder-rose is much cultivated for its sho~vy. 
spring-flowering, ball-like clusters of white, sterile flowers; but. 
lacking fruit, it does not have the showy autumnal colour of the 
red drupes of the cranberry tree. In  England the term guelder- 
rose is more often applied to the cranberry tree it'. opz~lus) nhich 
is there also called rose elder. An American form of i t ,  sometimes 
known as V. americanum, contams in its bark several fatty acids 
of which an aqueous solution was once thought to be effective 
in uterine cramps, hence its common name of cramp bark. S C P  
VIBURKCM. (N. TR.) 

GUELPH, a city and the seat of Wellington county south- 
eastern Ontario. Canada, is 28 mi. S if'. of Hamilton and 4 5 mi. \V. 
of Toronto. On the Canadian National and Canddian Pacific rail- 
ways, it is in one of the more densely populated areas of Canada 
-mithin 13 mi. of the c~t ies  of Kitchener and Galt and the tomifis 
of Fergus, Elora, Acton, Hespeler and Preston. Founded by the 
Scottish writer John Galt in 1827 a t  a power site on the Speed 
river. a tributary of the Grand, the settleinent was named after 
the British royal family, Guelph was incorporated a. a \-illage 
in 1851. a town in 1856 and a city in 1879. The Ontario Agrictil- 
tural college and the Ontario Veterinary college helped mske 
Guelph an important centre for research and training in scientific 
agriculture. Among products manufactured are electrical appara- 
tus. hardware, stoves, flour, biscuits, pharmaceutical supplies, 
leather goods and textiles. Pop. (1961) 39,336. (G. FN.) 

GUELPHS AND GHIBELLINES, originally the names of 
two German parties formed in the 12th century around the farn- 
ilies to which respectively belonged the dukes of Saxony and 
Bavaria and the lords of Hohenstaufen. The rivalry between these 
two families determined much of the history of Germany in the 
12th century, and the names in question were employed a t  an 
early date in Italy, where the Ghibellines formed the party of the 
emperor Frederick I and the Guelphs formed the party oppoc;ed 
to him. In the next century the terms acquired a wider sense; 
the Ghibellines still formed the imperialist party, but the term 
Guelph lost all trace of its original association with dynastic 
rivalries in Germany and became applied to the supporters of the 
papacy in its struggle against the empire. Long after this struggle 
had become a matter of history these names survived in Italian 
civic politics, often denoting factions whose origin had no real 
connection with the rivalry of empire and papacy in an earlier 
age. Of the terms themselves, Guelph represents the old German 
personal name Hwelp, originally perhaps a nickname (it  corre- 
sponds to the English word "whelp"), but borne by many persons 
of rank, notably Welf, duke of Bavaria in the 11th century. 
Ghibelline is a form of the place name Waiblingen, an ancient 
possession of the lords Hohenstaufen and not far from the castle 
of that name. 

GUENEVERE, the wife of King Arthur. Geoffrey of Mon- 
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mouth, who calls her Guanhumara, makes her a Roman lady, but 
the general tradition is that she was of Cornish birth and daughter 
to King Leodegrance. Wace, who, while translating Geoffrey, evi- 
dently knew and used popular tradition, combines these two, as- 
serting that she was of Roman parentage on the mother's side but 
cousin to Cador of Cornwall, by whom she was brought up. The 
tradition relating to Guenevere is decidedly confused: the Welsh 
Triads  know no fewer than three Gwenhwyfars. Giraldus Cam- 
brensis, relating the discovery of the royal tombs at  Glastonbury, 
states that the body found was that of Arthur's second wife. The 
prose Merlin gives Guenevere a bastard half-sister of the same 
name, who strongly resembles her, and the prose Lancelot relates 
how this lady, trading on the likeness, persuades Arthur that she is 
the true Guenevere, and the queen the bastard supplanter. This 
episode of the false Guenevere is very perplexing. The relations 
with early Irish tradition, where the name appears as Findabhair 
(Guenevere) add another element to the confusion. 

To  the majority of English readers Guenevere is best known in 
connection with her liaison with Lancelot, a story which forms no 
part of the early Arthurian tradition. The Lancelot-Guenevere 
romance took form and shape in the latter part of the 12th cen- 
tury, amid the artificial atmosphere encouraged by such patron- 
esses of literature as Eleanor of hquitaine and her daughter Marie, 
Comtesse de Champagne (for whom Chretien de Troyes wrote his 
Chevalier de  la Charrette, where Lancelot first appears as Guene- 
vere's lover), and reflects the low social morality of a time when 
love between husband and wife was declared impossible. The tra- 
dition of Guenevere's infidelity is, however. of much earlier date, 
and probably formed part of the genuine Arthurian tradition. The 
stones vary; sometimes she is the unwilling victim of an abduc- 
tion, sometimes she figures in a guilty flight with her lover. The 
Vzta Gildae relates how she was carried off by Melwas, king of 
Aestiva Regis (Somerset), to Glastonbury, whither Arthur, at the 
head of an army, pursued the ravisher. A fragment of a Welsh 
poem seems to confirm this tradition, which certainly lies at the 
root of the story of her abduction by hleleagant, told by Malory. 
I n  the Lanzelet of Ulrich von Zatzikhoven the abductor is Falerin, 
a magician. The story in these forms represents an other-world 
abduction. A curious fragment of Welsh dialogue, printed by Sir 
John Rhys, appears to represent Kay as the abductor. In  the 
chronicles, and the romances based upon them, the abductor is 
Mordred. and the queen is no unwilling victim. On the final defeat 
of her lover she retires to a convent, where she takes the veil and 
is no more heard of. 

Layamon says that she was reported to have drowned herself, 
and that her memory and that of Mordred were hateful in every 
land. so that none would offer prayer for their souls. 

The truth seems to be that we are dealing here with a mixture of 
mythic elements and pseudo-historic tradition. The story of 
Guenevere's abduction belongs to the former, that of her betrayal 
of her husband, with a near relative, and consequent flight, to the 
latter. 

See Sir J .  Rhps, Studies on the Arthurian Legend (1891) ; J .  L. 
Weston, The Legend of  Sir Lancelot (1901) ; R. S. Loomis, Celtic 
M y t h  and Arthurian Romance (1928). ( J .  L. W.) 

GUENON, any of the long-tailed African monkeys (Cer- 
copithecus) with hair many-banded, dark and light. They are 
more slender than the macaques, but like them have cheek pouches. 

(J. E. HL.) 
GUBRANGER, PROSPER LOUIS PASCAL (1805- 

18;j).  French Benedictine monk, restorer of Benedictine mona- 
chism in France and pioneer in the modern liturgical revival, was 
born on April 4, 1805. Reacting while still a theological student 
against the lingering Gallicanism (9.v.i of his day. he was or- 
dained priest in 182 7. Although strongly sympathizing with the 
views of Hugues FelicitC Robert de Lamennais ( q . ~ . ) ,  he never 
identified himself intimately with the views of that erratic genius. 
His studies in Christian antiquity and the history of Christian in- 
stitutions led to a strong feeling for the Roman liturgy and to the 
beginning of a campaign for the abolition of the various local lit- 
urgies then flourishing in France. It was not long before the idea 
of restoring Benedictine monachism. extinct in France as a result 

of the Revolution and the legislation of the Napoleonic era, took 
hold of him. In Dec. 1832 he acquired the monastic buildings and 
lands of Solesmes, an 11th-century foundation. In qpite of nu- 
merous difficulties. within five years Solesmes was confirmed as 
an abbey by the Holy See with GuCranger as first abbot and head 
of the Benedictine Congregation of France. -4 great advance had 
been made. and in spite of recurring administrative problems, 
studies long interrupted could now be resumed. 

In 1840 appeared the first volume of GuCranger's Institutions 
litz~rgiques, an ambitious project never carried to completion, but 
of extraordinary effectiveness in restoring the Roman liturgy in 
dioceses in which it had been supplanted by unauthorized composi- 
tions of the 17th and 18th centuries. The second volume appeared 
in 1841. the third ten years later. The historical sections of the 
mork must be pronounced defective, a t  times seriously so, but the 
second volume is still important for the history of the liturgy in 
France in the 17th century and in the two centuries following. 
When the three volumes were re-edited after the author's death, a 
fourth was added (1885) containing several controversial letters, 
written in reply to criticisms uhich the work had evoked. Of quite 
a difierent character-that is, strictly devotional-is another work 
which began to appear in the same year as the Institutions, the 
Anne'e lit~rrgique, of which nine volumes-from Advent through 
Paschaltide-were published in the author's lifetime. Six volumes, 
the work of Dom Lucien Fromage, ~ h o  dealt with the period after 
Pentecost, completed the series (1878-I~OI) ,  which was fre- 
quently reprinted, not only in the original but also in more than 
one of the languages into which it had been translated. A complete 
Iiat of Gueranger's works is to be found in the Bibliographie des 
bdne'dictins de la Congre'gntion de France, 2nd ed., j j-71 and 167- 
168 (1906). Gukranger died on Jan. 30. 187 j, 

BIBLIOGR~PHY.-Paul Delatte, Dom Gue'ranger, abbe' de Solesmes, 
2 vol. (1909-10) ; Ernest Sevrin, Dom Gue'raizger et la ,Mennuis (1933) ; 
Fernand Cabrol, article in Dictionnaire d'arche'ologie chre'tienne et de 
lituvgie, vol. vi, pp. 1875-79; B. Heurtebize in Dictionnaire de the'ologie 
catholique, vol. vi. pp. 1894-98 ; .4. Genestout in Enciclopedia Cattolica, 
vol, vi: p. 1 2 2 6  fi.; Olivier Rousseau, L'Histoire du mouvement lit- 
urgique (19qj; Eng. trans., The Progress of the Liturgy, 1951) ; John 
Higgens, "Dom Gubranger and the Founding of Solesmes," American 
Benedictine Review, 6 :  j3-75 (1955) ; Louis Bouyer, Liturgical Piety 
( ~ g j j ) ,  noteworthy criticisms; and the rejoinder by Damasus Winzen, 
"Gueranger and the Liturgical Movement," Anzerican Benedictine Re- 
view, 6:419-426 ( 1 9 5 j ) .  ( ~ Z M .  S.) 

GUERCINO, the name given to GIOVANNI FRANCESCO BAR- 
BERI (1591-1666). Italian baroque painter, because of his squint. 
He was born on Feb. 8. I 591, a t  Cento, near Ferrara, and received 
his earliest training locally. But the formative influence on his 
style came from Bologna, especially from the work of Lodovico 
Carracci. His first pictures (e.g., the "Madonna in Glory With 
Saints and a Donor:" a t  the Brussels museum) have large, rather 
uncouth forms, strong colour, unbalanced compositions and broad, 
vigorous brushwork. The lights are scattered over the surface in 
patches. leaving much of the picture in shadow ( c f .  Carracci's 
Cento "Madonna" of I 591). This method of using light and 
shadow was unrelated to the discoveries of Caravaggio and was 
derived from Bologna and Venice, which Guercino visited in 1618; 
the tendencies toward realism in his style were general in 17th- 
century Italy. 

In 1621 Guercino went to Rome, and there, among many other 
commissions, decorated the Casino Ludovisi. The main fresco, 
"Aurora," on the gran' salone ceiling. is a spirited. romantic work; 
yet it already reveals something of the crucial experience of his 
stay in Rome, which was his contact with Pope Gregory X V s  pri- 
vate secretary, Monsignor Agucchi, a propagandist for the clas- 
sicism of Xnnibale Carracci's Roman style. Guercino seems to 
have tried to make his own style conform with Carraccesque prin- 
ciples, an effort reflected in his "Sta. Petronilla" (Vatican gallery). 

On the death of Gregory in 1623, Guercino returned to northern 
Italy, continuing to smooth out the unclassical features of his style. 
The result was not entirely happy and Guido Reni's unassailable 
position in Bologna as heir to Annibale Carracci increased his diffi- 
culties. But Guercino was continually employed by ecclesiastical 
and private patrons. Some of the later works-e.g., the "Death 
of Dido" (Spada gallery. Rome) and the "Hercules and Antaeus" 



(Palazzo Zampieri, Bologna), both of 163 I-are considerable 
achievements; others are weak and empty. In 1642 Guido died 
and Guercino settled in Bologna, where he died on Dec. 2 2 ,  1666. 

See D. Mahon, Studies in ~e icento  Art and Theory (1947). 
(M. W. L. K.) 

GU~RET,  a town of central France, capital of the ddparte- 
ment of Creuse, situated 48 mi. N.E. of Limoges on the Orleans 
railway. Pop. (1954) 8,700. GuCret grew up around an abbey 
founded in the 7th century, and in later times became the capital 
of the district of Marche. The HBtel des Monneyroux (used as 
a prefecture), a mansion of the 15th century, is the only building 
of importance. 

I t  is the seat of a prefect and a court of assizes, and has a tri- 
bunal of first instance, and a chamber of commerce. The indus- 
tries include leathermaking and the manufacture of basketwork, 
tiles, hosiery and wooden shoes, and there is trade in agricultural 
produce and cattle. 

GUEREZA, a long-tailed black and white Ethiopian monkey, 
Colobus abyssi7zicus, often called bishop monkey from the attrac- 
tive robelike mantle of fine, silky white hair; the name is some- 
times extended to embrace all the darker thumbless monkeys of 
the genus Colobur They resemble the langurs (9.v.) with which 
they agree in their slender build. These gentle herbivores seldom 
leave the tops of tall trees. 

GUERICKE, OTTO VON (1602-1686), German natural 
philosopher, notable for his studies of air pressure, was born a t  
Magdeburg, in Prussian Saxony, on Nov. 20 ,  1602. Having studied 
law and mathematics in Germany and at  Leyden, he visited France 
and England. and in 1636 became engineer-in-chief a t  Erfurt. In  
1627 he was elected alderman of Magdeburg, and in 1646 mayor 
of that city and a magistrate of Brandenburg. His leisure was 
devoted to scientific pursuits. especially in pneumatics. Incited by 
the discoveries of Galileo, Pascal and Torricelli, he attempted the 
creation of a vacuum. 

After a number of partially successful experiments he invented 
the air pump (1650). Besides investigating other phenomena 
connected with a vacuum, he constructed an electrical machine 
which depended on the electrification of a rotating ball of sulfur; 
he also made successful researches in astronomy, predicting the 
periodicity of the return of comets. In 1681 he gave up office, 
and retired to Hamburg, where he resided until his death on 
May 11, 1686. 

His principal observations are given in his work, Experimenta nova, 
ut vocant, Magdeburgica de vacuo spatio (1672). He is also the author 
of a Geschichte der Belagerung und Eroberung von Magdeburg. See 
F .  W Hpffmann, Otto von Guericke (1874). 

GUERIDON, a small table to hold a lamp or vase, supported 
by a tall column or a human or mythological figure. This piece 
of furniture, often very graceful and elegant, originated in France 
toward the middle of the 17th century. 

In  the beginning the table m-as supported by a Negro or some 
exotic figure, and there is some reason to believe that it took its 
name from the generic appellation of the young African groom or 
"tiger," who was generally called "GuCridon," or, in English, 
"Sambo." 

GUqRILLA: see GUERRILLA WARFARE. 
GUERIN, PIERRE NARCISSE, BARON ( I  7 74-1833), 

French painter, the teacher of both E. Delacroix and J. GCricault, 
was born at  Paris on May 13, 1774. He had an early success with 
his topical "Marcus Sextus" (1799, Louvre). "Phkdre et Hip- 
polyte" (1802, Louvre) and "Andromaque" (1810, Louvre) are 
melodramatic and highly calculated pieces. His best painting, the 
only one to show feeling for colour and atmosphere, is "EnCe 
racontant & Didon les malheurs de Troie" (1817, Louvre). H e  
died in pome on July 16, 1833. (.AA B.) 

GUERIN DU CAYLA, GEORGES MAURICE DE 
(1810-1839), French poet. was born at the chdteau of Le Cayla 
in Languedoc. He joined for a short time the group formed by 
Lamennais ( q  v . )  at  La Chenaie. Early in 1833 he went to Paris, 
where he taught at  the Collkge Stanislas. In Xov. 1838 he married 
a Creole lady of some fortune. H e  died on July 19, 1839. In the 
Revue des deux mondes for May 15, 1840, there appeared a 

notice of Maurice de GuCrin by George Sand, to which she added 
two fragments of his writings-one a composition in prose 
entitled the Centaur, and the other a short poem. His Reliquiae 
( 2  vols., 1861), including the Centaur,  his journal, a number of 
his letters and several poems, was edited by G. S. TrCbutien, and 
accompanied with a biograpical and critical notice by Sainte- 
Beuve. A new edition, with the title Journal, let tres e t  pokmes, 
followed in 1862; an English translation of it was published a t  
New York in 1867. 

Though Maurice de GuCrin was essentially a poet, his prose is 
more striking and original than his poetry. I ts  peculiar and unique 
charm arises from his strong and absorbing passion for nature, a 
passion of pagan intensity. 

The name of E U G ~ N I E  DE G U ~ R I N  (180 5-48), sister of Maurice 
de GuCrin, was closely associated with her brother's work. 
Her Journals (1861, Eng. trans., 1865) and her Lettres (1864, 
Eng. trans., 1865) indicated the possession of giits of as rare an 
order as his, though of a different kind. I n  her case mysticism 
assumed a form more strictly religious, and she continued to 
mourn her brother's loss of his early Catholic faith. She died on 
May 31, 1848. 

See the notices by George Sand and Sainte-Beuve referred to above; 
Sainte-Beuve, Causeries du lundi (vol. xii) and Nouveaux Lundis 
(vol. iii) ; G. Merlet, Causeries sur les femmes et Lbs Livres (1865) ; 
Selden, L'Esprit des femmes de notre temps (1864) ; Marelle, Euginie 
et Maurice de Gue'rin ( 1 8 6 9 )  ; Harriet Parr, M .  and E. de Gue'rin, a 
monograph (1870) ; and Matthew Arnold's essays on Maurice and 
Eugenie de GuCrin, in his Essays in Criticism. 

GUERNIERI or WERNER (fl. 13 so) ,  a celebrated mercenary 
captain, was a member of the family of the dukes of Urslingen. 
H e  served the Pisans (1340-43), but afterward collected a troop 
of adventurers which he called the Great Company, and with which 
he plundered Tuscany and Lombardy. He then entered the service 
of Louis I the Great, king of Hungary and Poland, whom he as- 
sisted to obtain possession of Naples. LVhen dismissed from this 
service his ravages culminated in the sack of Anagni in 13 5 8  He 
is said to have worn a breastplate with the inscription, "The enemy 
of God. of pity and of mercy." 

GUERNSEY, the second largest of the Channel Islands, and 
the westernmost o f  the important members of the group, its chief 
town, St. Peter Port,  on the east coast (in 2' 33' W., 49' 27' X.) 
being 30 mi. from the nearest French coast to the east. The is- 
land, roughly triangular. is 93 mi. long from northeast to south- 
west and has an extreme breadth of j+ mi. and an area of 24.46 
sq.mi. Pop. (1951 census) 43,547, excluding about ~oo ,ooo  annual 
visitors. The island Mas occupied by German forces from June 30, 
1930. to May 9, 1945. 

The island is flat and low in the north, but rises gradually to a 
plateau (height more than 300 ft.)  in the south. The fracturing 
of the granitic rocks resulted in steep-sided valleys and bays, 
separated from one another by rocky headlands. The scenery of 
the south coast, with the bays of Moulin Huet, Saints and Petit 
Bot, is notable. The west side of the island has a gradual slope 
and longer, wider valleys with a low rocky coast and open bays 
(Rocquaine, Perelle, Vazon, Cobo, etc.) exposed to the Atlantic. 
On the sheltered eastern side are the two ports, St. Peter Port 
and St. Sampson, the harbour of St. Sampson being the remnant 
of an arm of the sea, which formerly isolated the Vale and 
L'Ancresse in the northeast from the rest of the island. 

Soil structure ranges from heavy loam in the south to pure sand 
in the north. Seaweed, or vraic, has been used for centuries as 
manure, and large quantities are still incorporated in the soil an- 
nually, the cutting and harvesting of vraic being regulated by law. 
The  climate is mild and equable and the annual sunshine record 
is high, averaging 1,905 hr. In  consequence, the island is popular 
as  both a winter and summer resort. 

The typical form of settlement in Guernsey is that of the small- 
holder, agriculture proper having largely given way to horticulture 
and domestic building. Initial permanent colonization of the 
island was by militant monks from the duchy of Xormandy prior 
to  the conquest of England. I t  is a region rich in megalithic monu- 
ments of Armorican type and most of the churches are definitely 
on sites of prehistoric sanctity. Celtic saints have left their trace 
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in legend and dedication; there is also a Norse element in the 
population. About the 11th century most of the land was ap- 
portioned to Norman manors, but the usual organization became 
modified because of absentee lords. Fishing supplemented cultiva- 
tion, and in the 17th and 18th centuries Guernsey developed mari- 
time adventure, including privateering for the English kings against 
the French during the frequent wars. The introduction of a root 
crop (parsnips) brought agricultural prosperity: but the end of 
privateering with the peace of 1815 meant a crisis for Guernsey 
in spite of its ships and shipyards and its use as a place for the 
storage and maturation of southern wines. In  the middle of the 
19th century a great local effort led to the building of harbours, a 
prelude to the development of rapid communications. There is 
also an excellent airport on the island. Because of its slope north- 
ward and its somewhat exposed position, Guernsey is not warm 
enough in summer to grow grapes and tomatoes intensively in the 
open. I t  therefore specializes in cultivation under glass, the area of 
which covers about 1,000 of its total 15,560 ac. Guernsey has a 
separate herd of dairy cattle of great value. ' In  the middle of the 
19th century granite was the island's main export and was quarried 
at its northern end, but this trade declined. 

Guernsey is united with Alderney, Sark, Herm and the adjacent 
islets to form the bailiwick of Guernsey, separate from Jersey (see 
CHANNEL ISLANDS for constitution). Guernsey is divided into ten 
parishes, with St. Peter Port, its chief town, as one. The population 
of St. Peter Port in 1951 was 16,799. There is good Romanesque work 
in the church of St. Michael, Vale, and the church of St. Peter Port is 
a notable building. Remains of monastic buildings are seen at Yale and 
on Lihou Island, north of Rocquaine bay. 

See C .  P .  Le Huray, The Bailiwick of Guernsey (1952) ; B. C. de 
Guerin, The AVorman Isles ( 1 9 4 8 ) .  (B. C. DE G.) 

GUERRAZZI, FRANCESCO DOMENICO (1804- 
1 8 7 3 ) ~  Italian patriot and writer of historical novels through which 
he expressed his political opinions. Born a t  Leghorn on Aug. 12, 
1804, he was educated for a legal career a t  Pisa, where in 1821 
he met Byron. In  1829, with Guiseppi Mazzini and Carlo Bini, 
he founded a t  Leghorn a political journal, the Indicatore livornese, 
which was soon suppressed. Several times imprisoned for his ac- 
tivity in the cause of Young Italy, he wrote his most famous novel, 
dssedio  di Firenze (1836j, in prison. He became a liberal leader 
at  Leghorn, and in 1848 was made a minister. I n  1849, on the 
proclamation of the republic of Tuscany and the flight of the grand 
duke, he was one of the triumvirate, with Mazzini and Guiseppi 
Montanelli, and then became dictator, but after the restoration he 
was arrested and imprisoned. and exiled to Corsica. He was later 
allowed to live at  Genoa and, after 1862, became a deputy a t  Turin. 
H e  died near Cecina, Sept. 23, 1873. His many romantic novels, 
in which artistic and historical truth is sacrificed to political en- 
thusiasm, reveal the fieriness of temperament which made him an 
effective political speaker. 

See R. Guastalla, La vita e le opere di F .  D. Guerrazzi (1903); P. 
Miniati, F. D. Guerrazzi (1927). 

GUERRERO, FRANCISCO (c.  1528-1 599), Spanish com- 
poser, was born at  Seville about 1528. He became a pupil of 
Morales and was one of the most important of the Spanish group 
who came under Italian influence in the second half of the 16th 
century. At 18 he was made maestro de capilla a t  Jaen. His next 
appointment was at  Malaga, and in 1554 he became maestro de 
capilla of Seville cathedral. He died on Nov. 8. I 599. Many of 
his works have been preserved, the most important being: a vol- 
ume of Sacrae cantiones for four and five voices ( I  j j s )  ; Magnifi- 
cats (Louvain I 563) ; Liber primus Missarum F.  Guerrero Hispa- 
lensis Odei plzonasco autore (Paris, Du Chemin I j66), containing 
lour masses in five parts, five masses in four parts, motets and five 
and six parts and a Pater noster in eight parts (a copy of this is in 
the Imperial library. Vienna) ; motets. published in Vienna I j70,  

1589; masses, published in Rome I $82. Eslava's famous collec- 
tion: Lira sacrohispana (1869) contains Guerrero's Passion accord- 
ing to St. Matthew for four voices and the Passion according to 
St. John for five voices, three motets for five voices and a four-part 
mass. For a complete list, see Robert Eitner's Quellenlexikon. 
See also the article Guerrero by J. R. Sterndale-Bennett in Grove's 
Dictionary. 

GUERRERO, VICENTE ( I  783-1831), Mexican independ- 

ence hero born at  Tixtla, began his military career in 1810. JosC 
Maria Morelos commissioned him to promote the revoIutionary 
movement in the south. By 1817 the movement was virtually 
suppressed, but Guerrero continued guerrilla warfare until he ac- 
cepted (1821) Agustin de Iturbide's invitation to consummate 
Mexican independence. 

When Iturbide had himself crowned emperor (1822), Guerrero 
participated in the military and political struggles which fol- 
lowed. In  March 1829 he was chosen president but the tenacious 
soldier proved less adept a t  political administration. The troops 
of Antonio L6pez de Santa Ana rebelled and Guerrero was be- 
trayed, tried and executed in Chilapa on Feb. 14, 1831. 

(S. R .  R.) 
GUERRERO, a Pacific coast state of Mexico, bounded north- 

west by Michoacin, north by MCxico (state) and Morelos, north- 
east and east by Puebla and Oaxaca and south and west by the 
Pacific. Area 24,887 sq.mi. Pop. (1950) 919.386, largely com- 
posed of Indians and mestizos. The state is roughly broken by 
the Sierra Madre del Sur and its spurs, which cover its entire 
surface with the exception of the Pacific coastal plain. The val- 
leys are usually narrow, fertile and heavily forested. but difficult 
of access. Guerrero is divided into two distinct zones-the 
tierras calientes of the coast and lower river courses where tropical 
conditions prevail, and the tierras templadas of the mountain re- 
gion, celebrated for its agreeable, productive and healthy climate 
The principal river is the Balsas. Agricultural products include 
cotton, coffee, tobacco and cereals, and the forests produce rubber, 
vanilla and various textile fibres. Mineral resources include silver. 
gold, mercury, lead, iron. coal, sulfur and precious stones. 

Guerrero became a state in 1849, and was named after Vicente 
Guerrero, a leader of Mexico's war for independence. Chilpan- 
cingo (pop. 12,662). the capital, is an agricultural centre. Two 
well-known cities are Taxco (pop. 10 025) and Acapulco (q.v.), a 
famous colonial port now a fashionable resort. Taxco's silver 
industry, which dates from the 1520s when Hernin Cortes estab- 
lished a mining community, has been revived, largely through the 
efforts of William Spratling. Taxco, because of its colonial char- 
acter, has been declared a national monument, and is a great tourist 
and art centre. Its baroque church of Santa Prisca is one of the 
most famous in Mexico. (J. A. Cw.) 

GUERRILLA WARFARE, a form of warfare carried on 
by independent. quasi-military groups in connection with a regu- 
lar war. generally in the rear of or on the flanks of the enemy. 
The term guerrilla, of Spanish origin, means literally "small war" ; 
in English, when used as a noun, it denotes a person engaged in 
the kind of warfare just described. The term partisan is synony- 
mous with guerrilla, as is "irregular." 

A guerrilla or partisan is, in the literal meaning of the word, an 
"irregular"; he is never a regular soldier and his irregularity is 
his trade-mark. In  the Peninsular War of the early 1800s the 
Spanish guerrillas called themselves partidos or "partisans"; dur- 
ing World IVar I1 the Soviet irregulars called themselves partisans 
or "fighters for freedom." The Germans termed these same par- 
tisans Banditen or "bandits." In general, a regular war may be 
defined as the attempt to take terrain from an enemy and hold i t  
or deny it to him; an irregular war. or warfare by guerrillas, par- 
tisans or nonregulars, may be defined as the attempt to prevent or 
avoid exploitation of terrain by an enemy. In its broadest sense, 
guerrilla \\ariare is the projection behind enemy lines of all ele- 
ments of a war fought between regular armies. 

Guerrilla warfare and guerrilla-type warfare are not the same 
thing. Tribal warfare, for example, consisting of operations car- 
ried out by relatively primitive groups not in connection with a reg- 
ular war. cannot be considered guerrilla warfare. The campaigns 
waged by Iberian, Gallic and Germanic tribes against Rome were 
regular wars in that the tribes, no matter what their composition, 
strategy or tactics, represented the only striking forces opposing 
the legions. They were the armies of the tribes defending their 
land against invasion or occupation. Similarly, the long series of 
tribal wars fought by native groups against the British army and 
the Indian wars in America cannot be considered guerrilla war- 
fare. The armies of the Russian Reds in the period 1917-21 and 
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the Chinese Communists in the period 1927-40 have been called 
"guerrilla armies of moven~ent" by their leaders because of their 
loosely knit constitution and type of operations. But these were 
not true guerrilla armies and the n-arfare they waged was not true 
guerrilla warfare, though it mas the only warfare they were organi- 
zationally and logistically capable of ~iaging. 

Generally speaking. guerrilla warfare may take any one of sev- 
eral forms. I t  may be a rebellion of an indigenous populace syn- 
thetically instigated and supported from ~i~ i thout ;  it may be a 
popular revolt against enemy occupation ri~ith some organization 
and central direction by a recognized authority; or it may be the 
activity of sizable groups of troops bypassed by an invader in a 
rapid offensive. The activity of the Spanish guerrillas against the 
Napoleonic armies in the Peninsular K a r  was a combination of a 
popular rising against an invader and occupier and a revolt sup- 
ported and sustained by the British from without. as was the 
French resistance to German occupation during SVorld War 11. 
The Arab revolt of 1916-18 against the Turks and Germans was 
synthetic both in conception and execution; it was bought of the 
Arabs with promises of national independence, arms and supplies, 
advice and leadership and several million British pounds sterling. 
The Soviet partisan movement against the Germans in World War 
I1 \%as a combination of a popular revolt and the activity of by- 
passed regular army groups brought into a cohesive effort by a 
central authority. 

For guerrilla warfare to start and develop into an effective force, 
certain basic premises must be satisfied. If it  is to have a chance 
of success it must take place in a broad expanse of terrain suffi- 
ciently broken and difficult to give security to its bases, cloak 
its operations and discourage continued pursuit. I t  must have a t  
least the passive support of the population. I t  must have moti- 
vation. I t  must be waged by tough, independent people inured 
to hardship. I t  must have more than a modicum of organiza- 
tion and discipline. I t  must have logistical support and some pro- 
fessional leadership and advice from regular soldiers. And it must 
be conceived in combination with a ~ ~ a r  carried on by a regular 
army, and both waged according to a plan encompassing the opera- 
tion of the whole. 

Tactics.-The term guerrilla tactics is a misnomer. The tac- 
tics of the ambush, the hit-and-run, infiltration and attack from 
the rear or a t  night are neither new nor peculiar to irregular mar- 
fare. They mere evolved in early tribal ~ilarfare, and for many 
years have been standard elements of infantry tactics. They may 
be modified to suit the particular people or terrain involved or 
adapted to new weapons or means of communication, and refine- 
ments based on experience may be added, but basically they re- 
main the same. ( S e e  TACTICS.) 

Strategy.-Guerrilla units are by their very nature strategic 
rather than tactical forces. Being irregular, not part of a regu- 
lar army, they are too loosely knit and widely spread for concen- 
trated efforts. and too poorly organized and disciplined to be of 
value in formal combat with regular units. They can aid a regu- 
lar force in winning a 11-ar, or perhaps prevent an enemy from win- 
ning it. but they can never win a war by themselves. They can 
undermine an enemy. but only a regular force can overthrow one. 
The value of guerrillas lies in the talents they inherently possess 
-speed, mobility, endurance, independence of arteries of supply 
and familiarity with the country-not in their hitting power, not 
in occupying and controlling territory, not in fighting battles. The 
guerrillas' only practical line is to nage a war of detachment, con- 
taining the enemy and nlodulating his action by their mere exist- 
ence, forcing him to spread out in occupation and thus weakening 
him, then striking his flanks and rear. interrupting his lines of 
communication, destroying his matCriel, turning the indigenous 
population against him and acting in conjunction with the regular 
force opposing him. 

Guer r i l l as  a n d  I n t e r n a t i o n a l  Law.-As early as the U.S. 
Civil War cognizance was taken of the status of guerrillas as legal 
or extralegal combatants. Following the doctrine formulated by 
Francis Lieber, pioneer in the codification of international law, 
the United States government set the policy that men or bands 
of men who committed hostilities without being part of the organ- 
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ized hostile army and who did so intermittently were not public 
enemies and were not entitled to the privileges of prisoners of 
war. The Hague conferences of 1899 and 1907 and later zoth- 
century thinking followed closely along this line. Guerrillas are 
considered lawful belligerents and are entitled to be treated as 
prisoners of war only if they meet the following requirements : they 
must be commanded by a person responsible for his subordinates; 
they must wear a fixed distinctive sign or uniform recognizable a t  
a distance; they must carry arms openly; and they must conduct 
their operations in accordance with the laws and customs of war. 
If they fail to fulfill all these conditions, they may be tried and 
sentenced to imprisonment or execution. ( S e e  Laws OF W AR. )  

PRE-WORLD WAR I1 GUERRILLA ACTIVITY 

Amer ican  Revolution.- In the American Revolution the 
guerrilla bands operating in the southern colonies waged an ir- 
regular campaign that indirectly exercised a decisive effect on the 
course of the war. Folloaing the British occupation of Charles- 
ton. S.C., in 1780, the threat of French aid to the colonies and the 
strategy of completely subduing the southern colonies and then 
pressing the v a r  northward into Virginia necessitated the enlist- 
ment of active help from the loyalist elements of the populace and 
the elimination of all thought of resistance from the remainder. 
Consequently, Cornwallis, the British commander, immediately 
garrisoned the country at  strategic points in an attempt to cow 
the rebels and draw the loyalists to him as a reservoir of replace- 
ments. This move, combined with the inept British policy of 
attempting to force the colonists into arms against their country- 
men or lay open their property to confiscation, almost immediately 
so \~ed  seeds of discontent. 

The hardy, independent men of the back country, heretofore 
largely neutral, began openly to swing to the Continental cause. 
Under the able leadership of men like Francis Marion i9.v.). 
Thomas Sumter (q.v.) and others, they gathered into small bands 
and began striking sharply at  Tory groups and British outposts. 
Defeating the Tories in several engagements and keeping the 
British garrisons under constant pressure, they forced Corn\i7allis 
to continue and even expand his garrisoning of the countryside, 
which weakened him and made the Tories aware of the guerrillas' 
striking power. This latter factor impeded Cornwallis' recruit- 
ing from Tory ranks. 

Both Marion and Sumter understood the kind of warfare they 
were waging and the type of forces they had a t  their command. 
Knowing that men are influenced by action and that to hold an 
irregular group together it  must be kept busy, they kept their bands 
almost constantly in motion. They also realized that their un- 
trained men could not face the British regulars in battle. Thus 
they retreated swiftly in the face of odds and changed their bases 
regularly. harrying their enemy on the fringes and forcing him into 
fruitless miles of pursuit. This guerrilla action, combined with 
the sudden, one-time rising of the mountain men and their crush- 
ing defeat of the British and the Tories a t  King's Mountain, com- 
pleted the loss of indigenous support for Cornwallis and thus 
frustrated his policy and hastened the end of the war. Although 
the British won almost every battle in the south, each victory re- 
sulted in losses which the Tory elements mould not replace for 
fear of the guerrillas, and Cornwallis was forced to withdraw. The 
irregulars did not win the war in the Carolinas, but certainly it  is 
fair to say that they prevented the British from doing so. 

Spain, 1808-14.-The Spanish rising against French invasion 
and occupation during the Napoleonic Wars was a popular revolt 
sustained by abundant native enthusiasm and a powerful foreign 
ally. I t  mas an uprising born of shame of their country's weak- 
ness and hatred of a foreign invader. I t  was aided and abetted by 
Great Britain. I t  exercised a considerable influence on the out- 
come of the regular war being waged a t  the same time. 

Both the Spanidrds and their country were well suited for guer- 
rilla warfare. The Spaniards were a rough. hardy people living in 
a hard land, inured to hardship and poverty, highly independent 
and inattentive to comforts beyond their reach. Much of their 
land was rugged, broken and relatively trackless, cut by barren 
mountain ranges and many rivers, with few roads. When Welling- 
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ton was preparing his campaign against the French in Spain and 
Portugal, he saw the possibility of supplementing the strength of 
his small army by actively aiding, advising and supplying the 
guerrilla bands which had risen after the French had taken over 
the land. H e  saw that the French army had its limits; that the 
more ground it  had to occupy the weaker it would be a t  any given 
point; that it could not control a thoroughly disaffected country 
and still provide a field army strong enough to defeat him. He 
therefore detailed an experienced officer to maintain close liaison 
with the bands, to supply them. to improve their organization and 
discipline and co-ordinate their actions with those of the British. 

The guerrilleros, irregular as they were, became efficient in their 
o

w

n cause only to the degree that they became organized and dis- 
ciplined. With help and encouragement their bands grew in num- 
bers and in boldness, and several outstanding leaders appeared. 
I n  the northern provinces, where terrain and the guerrillas' knowl- 
edge of it worked against the French, the country was soon com- 
pletely out of hand. French garrisons were cut off from each other 
and from their headquarters a t  Madrid; supply convoys were regu- 
larly attacked and often destroyed; and couriers seldom got 
through unless heavily guarded. Heavy flying columns of French 
veterans continually struck at the bands, but found them difficult 
to locate and more difficult to maintain contact with. 

During the five years of the war, half the French force was con- 
tinually employed in the ceaseless and fruitless task of guerrilla 
hunting; others were forced into the idleness of passive occupa- 
tion. As a result, with more than 300,000 men under arms, there 
were never more than 70,000 available to face the British. In the 
last analysis, it was the drain of French soldiers to the peninsula 
that made Napoleon too weak to fight the powers of central Europe 
successfully in 1813. For five years the hardiness of the Spanish 
guerrillas and the skill and drive of Wellington detained in the 
peninsula the French army with which Napoleon might have com- 
pletely conquered Europe. 

T h e  A m e r i c a n  Civ i l  War.-In the American Civil War the 
government of the Confederate States made a formal attempt to 
legislate a guerrilla resistance into existence. With one exception, 
the attempt failed because of the difficulty of centralized control 
and direction of the irregular groups that mere formed. Although 
authorized by the Confederate congress. so many of the bands be- 
came filled with men who merely desired to escape the rigours and 
dangers of regular campaigning and so often did more damage to 
friends than to enemies that they had to be absorbed into the 
regular army. The one exception was the band of John S. Mosby 
(q.v.), which operated in northern Viriginia. An oflicer of J. E. 
B. Stuart's cavalry, Mosby demonstrated considerable ability as 
an irregular leader. Starting early in 1863 with a small group, he 
almost immediately turned the fringes of the winter-quartered 
Federal army into a state of confusion with his raids. One of these 
carried several miles inside the Union lines and resulted in the 
capture of a general officer in his headquarters a i thout  casualty 
to the raiders. I n  addition to his guerrilla activity, Mosby proved 
himself highly valuable as an intelligence medium, sending regular 
reports to Confederate headquarters. 

Although the discipline of his command was far better than that 
of most irregular units, his band was still irregular, loosely knit 
and spread over a wide area. Conscious of his own strengths and 
weaknesses, he stayed for the most part within his own limita- 
tions. He struck at  no large bodies of enemy troops; he quickly 
withdrew when faced with too much pressure. He saw that by 
remaining on the aggressive he could compel his adversary to 
guard against him at  a hundred points while he attacked where 
he chose. This constant threat impelled the Federals to detach 
large bodies of troops as guards for supply trains and depots. At 
one point the strategy forced a Union commander to ask for 5,000 

additional men to replace soldiers placed on special duty to guard 
against his raids. After the war, Gen. Philip Sheridan stated that 
Mosby drained his line-of-battle strength with this strategy to the 
extent of possibly prolonging the war several months. 

Finally, the Federal cavalry so laid waste his zone of operations 
that his bases and sources of supply mere destroyed and his raid- 
ing was brought to an end. Mosby was an excellent guerrilla 

leader. He was tough, resourceful, and had an excellent under- 
standing of what he was about. Had he been many rather than 
one, the northern forces would have suffered far more than they 
did. 

Lawrence a n d  t h e  A r a b  Revolt.-As noted above, the Arab 
revolt (1916-18) and the resultant guerrilla warfare were almost 
wholly synthetic in both conception and execution. The Arab 
people were a heterogeneous spread of tribes, politically frivolous 
and more prone to fight among themselves than to combine against 
a single enemy. Their revolt against the Turks and Germans dur- 
ing World War I was largely brought about through British leader- 
ship, support and open subsidy. The leading spirit of the revolt 
was T.  E. Lawrence (q.v.), a former archaeologist who had ac- 
quired a unique knowledge and understanding of the near east and 
its peoples. How effective a leader he was has always been in 
some dispute, but the achievements of the revolutionary move- 
ment he virtually led are facts. Taking over as titular head soon 
after the first rising, Lawrence early demonstrated his understand- 
ing of guerrillas and their potentialities. Not a professional soldier 
but deeply read in military history, he saw that irregulars such 
as the Arabs, because of their lack of organization and discipline, 
would not and could not attack places held in strength and thus 
remained incapable of forcing a decision; that they were as un- 
able to defend a point or line as they mere to attack i t ;  that their 
military value lay in depth, not in front. His strategy was to 
dispose his force in such a manner as to impose on the enemy the 
widest possible passive defense, and thus weaken him the most. 
This Lawrence did by widespread attacks on lines of communica- 
tion and constant pressure on outposts. Soon the British com- 
mander saw that there were more Turks and Germans facing the 
Arab irregulars than fighting the British army. In  conjunction 
with the final British offensive agaipst Damascus. Lawrence and 
his Arab bands were ordered to give the illusion that the bulk of 
Allied strength lay east of the Jordan river and that the attack 
would come from that direction. By artful maneuver and timely 
demolitions, they were able to create this effect. As a result the 
British regular army, as it had been enabled to do by the Spanish 
guerrillas in the peninsula a century earlier, was able to concen- 
trate all its strength against only a part of the enemy and a rela- 
tively easy victory resulted. As irregular as they were, the Arab 
guerrillas were able to contain about 25,000 Turkish and German 
soldiers for a considerable period and at  a critical time to draw 
off one entire Turkish army and some reserves from another, im- 
mediately prior to the final, all-out British offensive. 

WORLD WAR I1 

During World War I1 guerrilla warfare became more prevalent 
and came into more prominence than in all previous history. In  
Europe the change from the positional warfare of World War I 
to the war of movement instituted by the Germans, in which large 
masses of fast-moving armoured and motorized units operated 
over great distances on loose and fluid fronts and with lengthened 
communication lines, gave guerrilla forces an opportunity to de- 
velop and effectively operate to a far greater extent than in the 
past. Improvements in ,  aircraft and radio contributed to this 
development. Similarly, the mountainous terrain of the Balkans, 
the jungles of the Pacific and the swamps and forests of the Soviet 
Union fostered the growth of guerrilla movements as never before. 
Yet throughout this conflict, guerrilla warfare remained essen- 
tially irregular, as in the past, with all the strengths and weak- 
nesses that that implied. 

The  Philippines.-On the surrender of the Philippine Islands 
to the Japanese in 1942, many groups of U.S. and Philippine mili- 
tary personnel refused to obey the surrender order. They moved 
into the mountains and jungles of the interior of the islands to 
forin guerrilla bands and continue the war. Although they had the 
support of a majority of the population and were generally famil- 
iar with the country, these bands at  first were seriously hampered 
by a lack of supplies and matCriel, especially communications 
equipment. and their effectiveness suffered for some time for the 
want of centralized control and a regular army with which to work. 
Within a few months several of these bands were able to estab- 
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lish radio contact with Gen. Douglas MacArthur's headquarters in 
Australia and gain recognition as bona fide units. This brought 
active American.1iaison and badly needed supplies. Many bands, 
however, >$ere unable to establish such contact for some time, and 
as a result their development was seriously restricted. 

Follolving abortive attempts by some groups to operate actively 
against the Japanese. MacArthur, fearing the loss of even this ten- 
uous contact with the islands, ordered them to desist from such 
activity and confine themselves to gathering and transmitting in- 
formation on Japanese movements and dispositions and organizing 
and training themselves so that they might actively aid in the 
eventual U.S. reinvasion. In  some areas the bands were nell led 
and made excellent progress in executing their assigned mission. 
The leadership of other groups was taken over by political op- 
portunists. and in one case by active Communists. and results were 
correspondingly poor. In  some cases the bands of rival leaders 
waged open narfare for control of an area or island. Other bands 
were little more than bandit groups and used their position to carry 
out systematic pillaging. 

Gradually, in most areas, however, firmer hands prevailed, and 
before h'IacArthur's return in late 1944, most of the islands were 
under firm organizational control, with regiments. divisions and 
military districts established and operating. At the time of the 
U.S. landings and during succeeding operations against the Japa- 
nese defenders, many of these guerrilla units gave excellent ac- 
counts of themselves, operating alongside or in close conjunction 
with the regular army. 

T h e  Balkans.-When the Germans invaded and occupied the 
Balkans in 1941 they entered an area peculiarly suited to guerrilla 
warfare. The terrain of most of the peninsula was wild and moun- 
tainous. with few good roads and rail lines, and its people were 
hardy and independent. The divergent nature of several national 
groups there, however, had the effect of tempering these natural 
advantages somen hat. 

To free German troops for operations in Russia, the occupation 
of the Balkans XTas planned primarily as a responsibility of the 
Italians. The Germans were to secure only the communication 
routes and certain areas of economic importance. The Italians 
were poorly suited to the task. Their policy was ~ a v e r i n p  and ir- 
resolute; troop units were slow to react to guerrilla raids; and 
individual soldiers showed a distinct reluctance to fight. Their 
poor showing in previous campaigns earned them the disdain of 
the population and encouraged the guerrillas. Before the Italian 
surrender in 1943 the Germans gradually \Tere forced to take over 
their ally's responsibilities. 

In Yugoslavia there were t\i70 principal guerrilla organizations 
betneen mhich there was sharp cleavage from the start: the Chet- 
niks, organized and led by the pro-royalist and anti-Communist 
Drazamihajlovic ahose policy called for the organization of strong 
underground forces in Serbia for eventual co-operation with Allied 
landings; and the Partisans, organized by the Communist Tito who 
looked to the expulsion of the invaders as an opportunity to re- 
establish the nation as a Communist country. A fratricidal con- 
flict within a conflict soon developed with these groups fighting 
one another as well as the enemy. The Partisans were the more 
aggressive of the tno ,  and it  was to them that the Germans directed 
most of their attention. The Greek guerrillas were also divided 
along political lines between the pro-royalist E.D.E.S. (National 
Republican Greek league) and the Communist-led and Communist- 
backed E L.A.S. (Sational Popular Liberation army). 

Guerrilla activity in Yugoslavia started in 1941 and in Greece 
early in 1942. Bridges were blown up, communication lines de- 
stroyed. military vehicles and convoys attacked and isolated garri- 
sons assaulted. As a result. the Germans and Italians undertook 
positive corrective measures with a series of antiguerrilla actions. 
While most of these were tactical successes in that they inflicted 
many casualties on the irregulars and cost them heavily in equip- 
ment, they generally failed in a strategic sense in that the bulk 
of the bands almost a l ~ ~ a y s  slipped through the attackers and 
escaped. This pattern continued generally throughout the war. 
By the end of 1941 the Partisans and Chetniks were well organized 
and were receiving quantities of supplies from the British. Allied 

efforts to induce the two groups to work together for a common 
cause. however, failed, and the fratricidal war continued. Even 
before the defection of Italy in Sept. 1943, it became evident to 
the Germans that they would have to cope with the irregulars in 
the Balkans themselves. and they prepared and executed a number 
of medium- and large-scale antiguerrilla actions. I n  Yugoslavia 
most of these actions were directed against the more aggressive 
Partisans, because the Chetniks were showing themselves to be  
increasingly ineffective as irregulars, in several cases openly col- 
laborating with the Italians. As before, these antiguerrilla opera- 
tions mere tactical successes and strategic failures. The Partisan 
organization remained unbroken and their actions required the 
~vithdramal of large German troop units from other fronts. When 
Italy surrendered to the Allies, the Italian army in the Balkans 
literally fell apart, greatly to the benefit of the irregulars. Many 
Italian units went over to the guerrillas in toto with all of their 
arms and stores. The Germans were forced to bring in large ad- 
ditional bodies of troops to fill the vacuum thus created. During 
the last year and a half of the mar. the Germans operated under 
increasing difficulties, but throughout they were able to dominate 
the situation and retain the initiative. They regularly struck a t  
the guerrillas, inflicting heavy casualties on them and keeping them 
continually off balance. When the Germans were finally forced 
to withdraw from the peninsula by the pressure of Russian ad- 
vances from the east, they were able to do so in good order. On 
the other hand, the guerrillas made a not inconsiderable contri- 
bution. With material assistance from the Allies, they were able 
to aid the breakup of German power by tying down large bodies 
of German troops in occupation and preventing their commitment 
on more active fronts. 

F r e n c h  Resistance.-The French resistance movement cannot 
be viened as a simple revolt against the enemy. Opposition to  
the Germans XTas the prime motive, but there were widely divergent 
political opinions including Communism in the resistance groups. 
There were those who saw that whoever controlled the underground 
would be in an excellent position to control the nation after lib- 
eration. This political rivalry between bands combined with the 
relatively flat and open terrain of the country, which was anything 
but conducive to large-scale guerrilla organization and activity, 
precluded resistance along nationally unified lines. An attempt 
under the aegis of Gen. Charles de Gaulle was completely broken 
by the Germans in 1943. As a result, under direction of a head- 
quarters in London, the movement was fostered and supported as a 
formal weapon with only nominal national unity, operations being 
controlled and directed on regional or group bases through sepa- 
rate communications channels. Air drops of arms and demolition 
equipment a-ere stepped up and radio operators and liaison agents 
%ere sent in to the bands under the over-all concept of developing 
the resistance into a strategic weapon to be employed in conform- 
ity with the Allied master plan. Priority was given to railway 
sabotage, and rail demolitions \Yere stepped up sharply in the 
months prior to the invasion. Rail demolitions in direct support 
of post-D-day operations were highly successful. During June 
1944 rail cuts totaled 486, and on the day after D-day 2 6  trunk 
lines n-ere unusable, all suffering multiple breaks. One German 
Panzer division was seriously delayed in reaching the beachhead 
at  this critical time by road sabotage. Although the effective- 
ness of an irregular force can never be accurately assessed. the 
French resistance furnishes an excellent example of how intelli- 
gent organization and direction can achieve positive results in ir- 
regular narfare even ~vi th  rival and divergent groups. 

T h e  Soviet P a r t i s a n  Movement.-The Soviet partisan move- 
ment set up in the wake of the German armies invading the 
U.S.S.R. in 1941 was probably the largest and certainly the most 
elaborately organized guerrilla movement in the history of war- 
fare. I t  combined all the classic elements of guerrilla movements 
of the past mith modern means of communication and transporta- 
tion and modern weapons. At its peak it probably included more 
than 150,000 men in organized units. The Russians had the more 
important requirements for waging guerrilla warfare: they were a 
hardy people living in a hard land; with the exception of the flat 
eastern and central Ukraine, the terrain of their land was either 
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swampy or heavily forested or both, and was cut by numerous 
rivers; both the rail and road nets were sparse. making any inter- 
diction of them doubly effective; and they had motivation beyond 
the fact of an invasion of their country by a foreign power. 

The German leaders made a number of errors in their planning 
for  the invasion which had very positive and direct effects on the 
rise and growth of the partisan movement. The military leaders, 
counting on a quick victory, made inadequate provision for control 
of their rear and for protection of their lines of communication. 
The political leaders planned an occupation of pure repression and 
exploitation in which no attempt was to be made to win the people 
over to collaboration. Force was to be used in its most brutal 
form, and extreme economic exploitation practised no matter how 
much the natives suffered. 

The partisan movement was formed after the start of the Ger- 
man attack from the pro-Soviet elements of the populace and 
scattered Soviet army personnel bypassed in the invasion. Al- 
though soon brought under a desultory sort of control exercised 
from Moscow, these partisans accomplished little of a positive 
nature during the first year of the war. The organization of the 
bands was anything but good; their morale was poor; and their 
leadership, too often political, left much to be h i r e d .  Further, 
they seldom showed any aggressiveness. In  large part igiiored by 
the Germans. the movement improved considerably during the next 
18 months. I t  was reorganized along formal lines and brought un- 
der closer Moscow direction, and a system of controls for co-ordi- 
nating its actions with those of the Soviet army was set up. 
Trained leaders were sent to the bands and large quantities of arms 
and equipment were furnished them. Despite this aid, during 1942 
their activity had little or no detrimental effect on German military 
operations. Considerable inroads were made on German econon~ic 
activity, however, and by the end of 1942 much of the planned 
economic exploitation had been frustrated. 

By the opening of the 1943 campaigning season, the reorganiza- 
tion of the movement was complete and the bands were in a good 
position to exercise a really decisive effect on the battles to come. 
I n  conjunction with the main Soviet army effort they were to 
wait until the Germans were forced to withdraw and then strike 
heavily at  the rail lines in their rear, thus blocking them in the 
forward areas without prepared defenses where they might be de- 
stroyed. For this mission in the area of the main effort, there were 
about 62,000 partisans in units identified by the Germans and prob- 
ably another 40,000 in unidentified units. On signal from Moscow 
the bands set off demolitions on the rail lines in more than I j.000 
places during August and added nearly j,ooo more in September. 
Yet because the demolitions were poorly executed and too often 
did no damage, and the heaviest attacks were not followed up, the 
partisans failed to block the German lines of retreat; the nith- 
drawals never became routs but were carried out on schedule and 
according to plan. Most partisan activity aimed a t  the German 
army followed this pattern. 

German antipartisan strategy and countermeasures were well 
conceived and had much to do with the failure of the bands to 
carry out their missions. \tTisely, the Germans, too short of troops 
to attempt to control all the country, pulled themselves in de- 
fensively on their major supply lines to guarantee the continued 
supply of the field armies and let the partisans take over the rest. 
When line troops \+ere available and the situation demanded action, 
they launched large-scale attacks against the bands. I n  between 
times they sent a steady stream of small, mobile raiding parties 
after them to keep their concentration areas in a constant state 
of flux. Although the large-scale actions were generally tactical 
rather than strategic successes, when combined v i th  the smaller 
actions they kept the bands continually moving, prevented them 
from getting set for raiding of their own and often completely 
dispersed them for weeks at  a time. 

The greatest weaknesses of the partisan movement were its basic 
irregularity and the problem of over-all control. The partisans 
were far from being regular soldiers, despite the great amount of 
energy spent on the movement by Moscox~, and they were never 
able to stand up to the Germans even on ground and in circum- 
stances of their own choosing. When the Germans saw the need 

to clear them from an area they were almost always able to do so. 
The problem of effectively controlling their large numbers far be- 
hind the German lines was insoluble. 

POST-WORLD WAR I1 

In the decade following World War I1 there was no true guerrilla 
warfare with the exception of a halfhearted attempt by the Korth 
Koreans and Chinese Communists in the rear of the United Na- 
tions lines during the Korean war. The repeated and continuous 
Communist campaigns of subversion and ideological infiltration, 
principally in Greece and southeast Asia, were guerrilla in type 
but they cannot be considered as guerrilla warfare in the sense of 
the definition given at  the start of this article. They had as their 
goals the subversion of the indigenous peoples to the extent that 
the governments of their countries might be seized by Communists 
and brought within the Soviet circle of influence, rather than the 
support of a regular army in formal warfare. In  Greece there 
was actual open warfare, but it  was fought between regular Greek 
forces and a loosely knit Communist army formed of dissident 
elements of the Greek populace. In  Korea the attempt of the 
North Koreans and Chinese to establish an effective guerrilla force 
behind the United Nations lines mas never more than a desultory 
sort of effort. At one time there were estimated to be ~ o , o o o  to 
I 5,000 Communist guerrillas in southeast Korea, but they accom- 
plished little of note, pulled few United Nations troops from the 
front to guard against them and exercised no effect on the out- 
come of the struggle. 

In  conclusion, we may say that guerrilla warfare can be a valu- 
able adjunct to the operations of a regular army, but too much 
should never be expected from it. Because guerrilla bands are 
loosely knit, poorly disciplined, and must remain so. they can never 
overthrow an enemy or win a war. But under wise direction by 
leaders who understand them and their limitations they can go far 
toward undermining an enemy and materially aid in his defeat. 
See  also INSURGENCY. 

BIBLIOGRAPHY.-C~~~~~S W. Oman, A History of the Peninsular W a r  
(1902) ; Virgil Carrington Jones, Ranger &Iosby (1944) ; T. E. Law- 
rence, Seven Pillars o f  Wisdoin (193j) ; Irwin R. Blacker (ed.), Ir- 
regulars, Partisans, Gu~rri l las  (1954) ; Edgar M. Howell, T h e  Soviet 
Partisan Movetvzent, 1941-1944 (1956) ; Department of the Arnly, Ger- 
man Anti-Guerrilla Operations in the Balkans (1941-1943) (1954) ; 
Gordon A. Harrison, Cross-Channel Attack (1951). (E. McP. H.) 

GUESDE, JULES (legal name, MATHIEU BASILE) (1845- 
1922), organizer and early leader of the Marxist wing of the French 
labour movement, was born in Paris, Nov. 11, 1845. Guesde be- 
gan his career as a radical journalist, and in 1877 founded one of 
the first modern socialist weeklies, ~ g a l i t e ' .  Guesde consulted with 
Karl Marx and Paul Lafargue (a son-in-law of Marx) in 1880 on 
a socialistic program of French labour action. Adopted by a na- 
tional labour congress in 1880, the program called on workers to 
elect representatives sworn to "conduct the class struggle in the 
halls of parliament"; i.e., to stand uncompromisingly for the estab- 
lishment of the socialist state. Guesde was opposed by labour 
opportunists-in French usage, the "possibi1ists"-who sought la- 
bour's gains by tactics of economic and political pressure-group 
action-aggressive collective bargaining. strikes and the promise 
of workingmens' votes to favourable political candidates regard- 
less of their party affiliations. The split between "Guesdists" 
and "possibilists" is an early French manifestation of a funda- 
mental line along which the labour movements of the western 
world continue to be divided. Guesde served in the chamber of 
deputies beginning in 1893 and as minister without portfolio in 
1914 and 1915. A fertile author and powerful orator, he died 
July 28, 1922, a t  St. MandC, Seine. 

See Alexandre Zkvahs, Jules Guesde, 1845-1922 ( ~ g z g ) ,  which con- 
tains a complete list of his writings; Suzanne Lacore, Jules Guesde 
(1945). (G. W .  2.) 

GUEST, EDGAR ALBERT (1881-1959)) U.S. writer of 
verse, was born in Birmingham, Eng., on Aug. 20, 1881. He was 
brought to the Lnited States in 1891 and went to work for the 
Detroi t  Free Press four years later. After vorking as a police 
reporter, he began to write rhymes daily; they became so popular 
that his "poems" were syndicated in newspapers throughout the 
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country. His first commercially published book. A Heap o' Livin' 
(1916), became a best seller. But he won no critical acclaim for 
his optimistic rhymes on subjects such as home, mother and the 
virtue of hard work. Guest, who became a U.S. citizen in 1902, 
published a number of other books and appeared on radio and tele- 
vision. He died Aug. 5, 1959. in Detroit, Mich. 

GUEST, EDWIN (1800-1880). English antiquary. born in 
1800. was educated at King Edward VI's grammar school, Bir- 
mingham, and at Gonville and Caius college, Cambridge. where he 
graduated as 11th wrangler, subsequently becoming a fellow of 
his college. 

Called to  the bar in 1828, he devoted himself, after several years 
of legal practice, to antiquarian and literary research. In 1838 
he published his exhaustive History of English Rhythms. He also 
wrote a large number of papers on Roman-British history, which, 
together with a mass of fresh material for a history of early Brit- 
ain, were published posthumously under the title Origines Celticae 
(1883). 

In 1852 Guest was elected master of Caius college, becoming 
LL.D. in the following year: and in 1854-55 he was vice-chancellor 
of Cambridge university. 

Guest was a fellow of the Royal society and an honorary mem- 
ber of the Society of Antiquaries. 

He died on Nov. 23! 1880. 
GUEST, one who receives hospitality in the house of another 

(Ger. Gast,  cognate with Lat. hostis, originally a stranger; in 
Class. Lat. an enemy; cf.  host). Guest is also applied in biology 
to a parasite. 

GUETTARD, JACQUES ETIENNE ( I  71 5-1 786), 
French naturalist and mineralogist, was born at Etampes, Fr.. on 
Sept. 2 2 .  171 5. In boyhood he gained a knowledge of plants from 
his grandfather, who was an apothecary, and he later qualified as 
a doctor in medicine. 

Pursuing the study of botany in various parts of France and 
other countries, he began to take notice of the relation between 
the distribution of plants and the soils and subsoils. In this way 
his attention came to be directed to minerals and rocks. In 1746 
he communicated to the Academy of Sciences in Paris a memoir 
on the distribution of minerals and rocks, and this was accom- 
panied by a map on which he had recorded his observations. H e  
therefore, as remarked by W. D. Conybeare. "first carried into exe- 
cution the idea, proposed by [Martin] Lister years before, of 
geological maps." 

In the course of his journeys he made a large collection of fos- 
sils, but he had no clear idea about the sequence of strata. H e  
made observations on the degradation of mountains by rain, rivers 
and sea, and he was the first to ascertain the existence of former 
volcanoes in the district of Auvergne. 

His publications include Observations sur les plantes, 2 vol. 
(1747); Histoire de la de'couverte faite en France de matiBres 
semblables d celles dont la porcelaine de la Chine est cornpose'e 
(1765); A4fe'moires sur di8e'rentes parties des sciences et arts, 
5 vol. ( I  768-83) ; Me'moire sur la mine'ralogie du Dauphine', 2 vol. 
(1779). 

He died in Paris on Jan. 7 ,  I 786. 
GUEUX, LES or "THE BEGGARS," a name assumed by the 

confederacy of nobles and other malcontents who in 1566 op- 
posed Spanish tyranny in the Netherlands. The leaders of the 
nobles, who signed a solemn league known as "the Compromise," 
by which they bound themselves to assist in defending the rights 
and liberties of the Netherlands against the civil and religious 
despotism of Philip 11, were Louis, count of Nassau, and Henry, 
count of Brederode. They drew up "the request." petitioning 
against Philip's religious edicts and the Inquisition, and on April 5, 
I 566, about 2jo nobles marched to the palace to present it to the 
regent, Margaret, duchess of Parma. Seeing her alarm at such 
numbers. Charles, count of Berlaymont. one of her councillors, ex- 
claimed. "JVhat, madam, is your highness afraid of these beggars 
(ces gueux)?" At a great feast held by about 300 confederates at 
the HBtel Culemburg three days later. Brederode in a speech de- 
clared that if need be they were all ready to become "beggars" in 
their country's cause. The words caught on. and the hall re- 

sounded with loud cries of " Vivent  les gueux!" ("Long live 
the beggars ! "). The name became thenceforward a party appella- 
tion. The patriot party adopted the emblems of beggarhood, the 
wallet and the bowl, as trinkets to be worn on their hats or their 
girdles. 

The original league of Beggars was short-lived, crushed on land 
by the duke of Alva, but in the following years the name Gueux 
de mer ,  Sea Beggars. was given to malcontents who took to the 
sea and were joined by desperadoes of many nationalities. 
Granted letters of marque in 1569 by the prince of Orange, who 
was now openly the head of the party of revolt, and animated a t  
once by a bitter hatred of Catholics and a love of plunder, these 
fierce corsairs preyed on shipping and raided monasteries and 
churches near the coasts, under the command of a succession of 
daring and reckless leaders, the best known of whom is William 
de la Marck, lord of Lumey. Until 1572 they were able to refit 
and dispose of their booty in English ports, but then Queen Eliza- 
beth I suddenly refused to admit them to her harbours any longer. 
They therefore seized Brielle by surprise in the absence of the 
Spanish garrison on April I ,  I 572. and Flushing was also taken by 
a coup de main. The capture of these two towns gave the signal 
for a general revolt, and is regarded as the real beginning of the 
War of Dutch Independence. In  spite of their indiscipline and the 
cruelties and excesses in which they at  first engaged, the Sea 
Beggars played an indispensable part in rousing Holland and 
Zeeland to revolt, and their command of the sea did much to 
thwart the Spaniards in the war itself. (K.  H .  D. H. )  

GUEVARA, ANTONIO DE ( c .  1480-1 54 5) , Spanish 
chronicler and moralist. H e  held successively the offices of court 
preacher, court historiographer, bishop of Guadix and bishop of 
Mondoiiedo. 

His first authorized publication, Libro llamado Relox de  Prin- 
cipes, en  el qua1 va encorporado el m u y  famoso libro de  Marco 
Aurelio (1529). a didactic novel after the manner of Xenophon's 
Cyropaedia, was often reprinted and before the close of the cen- 
tury had been translated into Latin, Italian. French and English, 
one English translation being by Lord Berners ( I  534) and another 
by T. North ( I  557). John Lyly was much indebted to i t ,  but its 
thought now seems neither just nor profound. its style stiff and 
affected. I t  gave rise, however, to a literary controversy of great 
bitterness and violence, the author having ventured without war- 
rant to claim for it  a historical character, appealing to an imagi- 
nary "manuscript" in Florence. 

Other works of Guevara ( I  539) are the Ddcada de  las vidas de  
10s diez Ce'sares; the Epistolas familiares, sometimes called T h e  
Golden Letters; the Menosprecio de la corte y a l a b a n ~ a  de  la  
aldea; and the Libro de 10s inventores del arte de marear. 

GUEVAWA, LUIS V ~ L E Z  DE: see V ~ L E Z  DE GUEVARA, 
LUIS. 

GUGGENHEIM, the name of a family of U.S. industrialists 
founded by Meyer Guggenheim (1828-1905) who, together with 
his seven sons, developed world-wide mining interests. Meyer 
Guggenheim, born in Lengnau, Switz.. Feb. I .  1828, emigrated to 
the U.S. when he was 19. settling in Philadelphia, Pa. I n  1872 he 
established the firm of Guggenheim and Pulaski, importers of Swiss 
embroideries, later reorganized as Guggenheim and Sons, with the 
four oldest sons as partners. In  1888 the company sold its lace 
business and entered copper mining and smelting. forming the 
Philadelphia Smelting and Refining Co. in 1888. Smelters were 
built a t  Philadelphia and in Colorado and Mexico, and ore deposits 
were acquired throughout the world. Alliances with mine owners 
were established in an attempt to integrate and control both min- 
ing and processing operations. The Guggenheims defeated the 
American Smelting and Refining Co. in a struggle for control of 
the industry, and took control of that company in 1901. Meyer 
Guggenheim died March I j ,  1905; his sons continued the manage- 
ment. 

DAKIEL GUGGENHEIM (1856-1930) was largely responsible for 
the smelting operations of the firm, and his operations were inter- 
national in scope. He developed tin mines in Bolivia, gold mines 
in Alaska, diamond fields in Africa, copper mines in Utah, nitrate 
fields in Chile and rubber plantations in the Congo. The firm estab- 
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lished smelting and refining plants all over the world. SINON 
GUGGENHEI~LI (1867-1941) was United States senator from Colo- 
rado (1907-13). In  192; he and his wife established, as a memo- 
rial to their son, the John Simon Guggenheim Memorial foundation 
"to further the development of scholars and artists by assisting 
them to engage in research. . . under the freest possible conditions." 
HARRY F. GUGGENHEIM (1890- ) ,  industrialist and foundation 
executive, was horn Aug. 23, 1890. son of Daniel Guggenheim. 
H e  graduated a t  the University of Cambridge. H e   as associated 
with the company properties and headed the Daniel and Florence 
Guggenheim foundation for research in aeronautics and the Solo- 
mon Guggenheim foundation. In  1929-33 he was United States 
ambassador to Cuba. (J. R. LT.) 

GUHAYNA: see ARABS. 
GUIANA (probably "land of waters"), the region between 

the Amazon and the Orinoco, northeast South America. comprising 
the territories of British Guiana, Netherlands or Dutch Guiana 
(Surinam) and French Guiana (Guyane fran~aise)  and also the 
adjacent parts of Brazil and Venezuela. This article deals uith 
the British. Dutch and French sections. 

The region, once known as the Wild Coast, was unattractive to 
Spanish and Portuguese colonization because of swamp and forest, 
natural obstructions in the rivers and lack of gold. I t s  posses- 
sion was contested by the French. Dutch and English for 2 0 0  years 
and the territories in their present form only took shape after the 
Napoleonic Wars. They remained unaffected by the Ibero- 
American liberation movements of the 19th century and have only 
moved away from a strictly colonial status by peaceful evolution 
in recent years. 

This article is divided into the following sections: 

I. Physical Geography 
I. Geology and Structure 
2 .  Relief and Drainage 
3.  CIimate 
4. Vegetation 
5. Animal Life 

11. Natural Resources 
I.  Land Use 
2 .  Minerals 

IV. 
v .  

VI. 
VII. 

2. Relief a n d  Drainage.-The massive sandstones of the in- 
terior form typically savanna-covered plateaus, uniform over large 
areas. The most striking features are the steep. almost vertical 
faces IT-hich form the edges of blocks at  different levels and down 
which streams plunge in immense falls, cutting deep canyons. 
The savanna is a region of light rainfall. Though a great number of 
streams rise there, none is large. The more prominent heights 
include the Serra Acarai (Akarai mountains) and Tumuc-Humac 
mountains of the southern frontiers a t  about 2.500 it., but the 
series rises to much greater heights in the Serra Pacaraima (q.v.; 
Pakaraima mountains), which are outliers of the Guiana highlands 
(q.v.), on the western frontier of British Guiana, culminating 
in the great massif of Roraima at  9.432 ft. The ancient rock 
platform forming most of the territory was intensely folded. The 
general strike of the rocks is east-southeast-west-northwest. Hard 
elevated portions of the platform are sometimes sufficiently distinc- 
tive to have separate names, like the Makarapan and Kanuku 
ranges of British Guiana. 

The crystalline platform is heavily forested, but there are ex- 
ceptional areas of savanna in the southwest of British Guiana 
on either side of the western Kanuku mountains. There the flat 
surface is covered with heavy clays and boulders of conglomerate, 
with sandy hillocks. The drainage is poor, with the headstreams 
of Amazon and Essequibo tributaries often confused. The ill- 
defined Lake Amuku may be the site of Manoa, the city of El- 
dorado. 

The rivers of the central forested area do not, with the excep- 
tion of the Essequibo, form large basins but run seaward 
fairly directly and with few tributaries, separated from their 
neighbours only by low divides. Even the Essequibo has few 

The People right-bank tributaries. All rivers on the crystalline iocks have nu- 
History merous rapids, often extending in great series, where they cross 
British Guiana intrusive bars of igneous rock, but since the average gradient is 
French Guiana one foot to one mile, the stretches between rapids are usable by 
Surinam canoes and motorboats and form'the only routes over most of 

the area. See COURANTYNE; MARONI; SURINAME; DEMERARA. 
Except for remnants of sand dunes and shell ridges, the coast 

is exceptionally featureless. A large part is a few feet below sea 

I. PHYSICAL GEOGRAPHY 

1. Geology a n d  Structure.- The main structural features are 
similar to those of eastern Brazil. The central parts of the region 
consist of an ancient crystalline plateau, generally not rising more 
than 500 ft. above sea level. This platform supports an immense, 
almost horizontal mass of sandstones and conglomerates, of Meso- 
zoic age, with a thickness of up to 1.500 ft. which is greatly 
exaggerated in many places by igneous intrusions. This forma- 
tion is known as the Kaieteurean, from the great Kaieteur falls 
(q.v.) by which the Potaro river descends its eastern face. I t  
occupies a relatively small part of the surface of the three terri- 
tories. 

The ancient crystalline platform reaches sea level for the most 
part a t  some distance inland from the existing coast line. I t  ap- 
pears to have been depressed well below its present level in Late 
Tertiary and Early Quaternary times during which it  was covered 
with great thicknesses of alluvium, while granite islands crumbled 
to form the white sands which overlie the platform inland of the 
coast alluvium. The platform was upraised and given a slight sea- 
ward tilt in geologically recent times. The coast series form an 
artesian system of great value to the agriculturalist. Important 
features of the ancient platform are veins of gold and diamonds 
and the bauxite deposits of British and Dutch Guiana derived from 
lateritic earths under conditions of intense weathering. 

The sedimentary series of the coast areas show few uncon- 
formities. They consist of a fairly regular succession of clays, 
shales, silts, sands, lignites and semilignites. The principal modes 
of accumulation are clearly visible. Large quantities of liquid 
mud, brought there by the current setting along the coast from 
the Amazon. are moved in and out by the tides and much is caught 
and anchored by vegetation. Decayed vegetation in lagoons pro- 
duces peaty deposits. Accumulations of shelly material break 
down and mix with clay and sand to form light soils. 

level and subject to heavy rains, so its natural drainage is very 
poor. Many of the coast rivers, especially in the northwest dis- 
tricts of British Guiana and in Dutch Guiana, have long north- 
westerly courses because of marine deposition by currents. A 
narrow strip, 3 to 6 mi. deep, close to the sea and discontinuous, 
has been turned into valuable plantation land by damming back 
the swamp waters inland and erecting a dike against the sea. The 
superfluous water drains seaward through sluices in the sea dam, 
which can be opened only as the tide recedes. Parts of this elab- 
orate and expensive system of artificial drainage have become 
ruinous in periods of decline of plantation agriculture. The main 
wealth of British and Dutch Guiana depends on the efficient ex- 
ploitation of the relatively few miles of drained land remaining, 
In French Guiana there was never much and now there is almost 
none. 

3. Climate.-Guiana as a whole is very close to the equator and 
has the characteristic rather high temperatures, heavy rainfall 
with only small seasonal breaks, high humidity and high average 
cloud cover of lowlands in these latitudes. Temperatures are 
remarkably uniform. At Georgeto~vn, British Guiana, the average 
monthly temperature varies from 79.3' to 82.2' F. and from 
day to day the shade temperature varies from 75'-78" to 85'- 
88". The unpleasant effects of continuous high temperature and 
high humidity are mitigated near the coast by the northeast trade 
winds but these have little direct effect on the interior. 

Rainfall mainly arises from the movement of the intertropical 
front, though the reasons for its seasonal distribution are not 
alnays clear. I t  is heavy everywhere in the forested zone and on 
the coast, ~5i th a tendency to increase east~vard. Thus the annual 
average at Georgetown is about 89 in. and at Cayenne, French 
Guiana, 130 in. TWO n e t  seasons are usual though their incidence 
differs somenhat in difierent parts of the Guianas. On the coast 
of British Guiana a long wet season from April to August and a 
short wet from December to early February are sufficiently well 
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marked on the average. I n  the southern savannas, however, the 
short wet season is not experienced. Total annual rainfall is 
l~ariable and years of drought occur at  intervals when only 60-70 
in. fall. 

4. Vegetation.-Along the coast a diversity of plants maintain 
themselves in the shallow brackish sea water where tides and 
currents are not too strong, and they are valuable for coast protec- 
tion. The black mangrove (Avicennic~ nitida and associated plants) 
has roots spreading T\-idely and throwing up peglike breathing 
projections; salt-water grasses extend stolons rapidly underground, 
throw up new shoots and send deep roots downward; mangrove 
(Rl~izophoru), in the estuaries, sends strong roots doivnward 
through the air into the mud. The undrained coastal areas or \vet 
savanna support coarse grasses (Andvopogon, Pennisetzc~n, etc.) 
and a  vide scatterirlg of trees, notably the coconut, truli and 
manicole or assai palms. 

The high forest or selva which covers most of the Guianas is 
magnificent in its size and luxuriance. Among its most prominent 
members are the greenheart (Ocotea rodioei) and the ivallaba 
(Eperuu jalcata), which are among the most gregarious of the 
forest trees and favour especially the sandy soils on the northern 
edge of the forest zone; the giant mora (,Wova excelsa) and crab- 
wood (Carapn gz~ianensis) , which favour swampy sites ; the bullet- 
wood tree (illanilkara bidentata), which produces balata latex, and 
a number of rubber-producing trees; and a great variety of trees 
producing handsome cabinet woods. The forest trees are draped 
with parasitic lianas or bushropes, epiphytes, fungi and orchids. 
The luxuriant vegetation extends to the still waters where the 
water lily Victoria regia with its beautiful flower and huge leaf is 
the most prominent of many aquatic plants. 

In  the interior savannas open grassland is interspersed with much 
bare rock, termite hills and clumps of the ita palm (Mazlritia 
flexuosa). All the coast villages produce a great variety of tropical 
fruit and vegetables. Peppers, cassava (manioc) and maize, 
originally characteristic products of the forest and savanna Indians, 
are also widely grown on the coast. 

5. A n i m a l  Life.-Although only the insects and birds are 
ordinarily visible, animal, reptile, fish and insect life is immensely 
varied and teeming. The fiercer mammals include the ocelot, the 
haka tiger or yaguarundi and the jaguar. The largest land animal 
is the tapir, which is fairly rare. The manatee is a herbivorous 
aquatic mammal. Other exotic creatures are the sloth, the great 
anteater! the capybara or bush pig and the armadillo. Monkeys 
and deer are among the comnlonest of the xild n~ainmals. 

The birds of the coast include vultures, some species of which 
are useful scavengers. the chicken hawk, finfoot (Heliovnis), the 
muscovy duck, snipe, teal, plover, pigeon and heron. The kiskadee 
is the "sparrow of Guiana." The blue sacki and the hummingbird 
are very common. The kingfisher and the beautiful scarlet ibis are 
seen on the rivers. In  the forests bird life is indescribably rich 
in variety and plumage. I t  includes the tinamou, the gorgeous 
cock of the rock, the marudi or bush turkey, the vividly coloured 
macaw and the bellhird x i th  a note like a silver gong. Flocks of 
parrots are common in the savannas. 

The alligator (cayman) is the most frequent of the larger water 
creatures. I t  infests the iresh\i7aters of the coastlands, particularly 
the great rivers. There are many varieties of snake, of which the 
giant anaconda or water boa is the biggest and the bushmaster the 
most vicious. Lizards are extremely numerous; the larger types 
include the iguanas of the lower rivers; smaller ground and arboreal 
forms are found also. 

Fish life abounds in the sea and rivers. Shark and sting rays 
are iound offshore. Snapper and grouper are the most esteemed of 
the sea fish con~monly landed. River fish include the voracious 
predatory piranha (Sevresalmo) and the lukanani (Cichla) In- 
vertebrate life is the most abundant of all. Especially obvious 
are mosquitoes. sand flies, grasshoppers. termites. ants and spiders. 

11. NATURAL RESOURCES 

1. L a n d  Use.-The pattern of partlj- poldered coast. heavily 
forested and little-developed interior and savanna margins is con- 
tinued through the three countries though only British Guiana 

has any considerable area of savanna. 
Coastlands.-These were developed on a common pattern from 

the 17th century. Many parts of the coast were subject to changes 
of sovereignty but there vas  also much co-operation between set- 
tlers of the three competing nations Originally they preferred 
sites a little n a y  up the estuaries >$here they mere less obvious to 
pirates and privateers. I n  the 18th century they began to polder 
the coasts and trade grew until ports were needed in the second 
half of the century. Some of the rivers, notably the Essequibo, 
nhich is the largest. had no suitable site for a port ;  nor was there 
ever sufficient trade to warrant many. 

The drainage of the coast soils was initially achieved with slave 
labour and maintained later only under a hedby financial burden. 
The soil won from the snamp and the sea is very fertile though 
acid. and a great variety of crops has been tried on it. Of com- 
mercidl crops, indigo, tobacco, cocoa, rice, cotton and sugar have 
been produced a t  different times. Sugar reigned supreme for well 
over a century and though its importance is much reduced in Dutch 
Guiana and it has vanished from French Guiana there are no im- 
mediate signs of its being displaced in British Guiana. The wet- 
ness of the climate reduces the sucrose content of the juice some- 
what, and the maintenance of the drainage system is an expense 
from which most of these countries' competitors are free. The  
planters of Guiana one much to their readiness to adopt new 
methods. to their support of research in producing new varieties 
of cane and combating plant diseases, and to the rationalization of 
the industry into fewer and larger units. In  the early 1960s. though 
there was more land abandoned than in cultivation the combined 
sugar industry produced more than ever before. Rice growing, 
relieved from Asiatic competition in the mid-20th century, is the 
second industry of the coast in British and the first in Dutch 
Guiana. I t  is mainly in peasant hands. The narrow coastal belt, 
incompletely drained and still ofiering the most obvious scope 
for settlement, amounts to only 10% of the total area of the 
whole region and directly supports about 90% of the population. 

Forest and Savanna.-The forest areas have. on the whole, poor 
soils. Their magnificent timbers are mostly difficult to cut and 
transport economically because of their high density and the non- 
gregarious habit of growth of most species, while curing is difficult 
in the humid atmosphere. Nevertheless, the several forestry 
departments are striving with s lo~i~ly increasing success to make 
better use of this great resource. The collection of balata is a 
minor but persisting occupation. The savanna regions also have 
generally poor soils. They are used for cattle rearing on the open- 
range system. Tobacco is grown for local consumption. 

2. Minerals.-Within the forest area gold is obtained in rela- 
tively small quantities, mainly from river deposits. Diamonds 
are steadily produced on a small scale. A number of other 
minerals are known to exist, but only bauxite, manganese. kaolin, 
columbite and low-grade iron are present in workable quantities. 
I11 the late 1950s bauxite mas the only one of these being worked, 
but in bauxite all three Guianas have a resource of world impor- 
tance. The mining of manganese a a s  also being undertaken in 
the northwest district of British Guiana. 

111. THE PEOPLE 

The indigenous peoples, collectively known as Amerindians, are  
only numerous in British Guiana. where their numbers were esti- 
mated at  20,830 in 1957, when they appeared to be on the increase 
after centuries of decline. They include the T.17arraus, Arawaks, 
Caribs. Wapisianas. Arekunas and hlakusis, the mixed "Spanish 
Arawaks" of the Moruka river and many more. The Cariban and 
Arawakan languages are widely spoken. but neither group cor- 
responds to a single distinctive culture. The Warrau language is 
distinct from these. The Warraus seem to have inhabited the 
northwest coast continuously since first met in I s g j ,  and to have 
been responsible for the shell heaps of the Pomeroon. 

The two main cultures correspond, though not absolutely, to 
savanna and forest environments, the latter characterized by pot- 
tery and a better developed agriculture. The earliest pottery, 
from Maharuma in the northwest of British Guiana, is tentatively 
dated between A.D. 1200  and 1400 and no remains definitely earlier 
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than this are known. The first explorers found Caribs and Arawaks 
alternating along the Guiana coasts. Caribs are now, in general, 
inland of Arawaks and Warraus but extend to the coast in French 
Guiana. The hlakusi are the most prominent of the savanna 
peoples. 

Until the 19th century the forest peoples had in common the 
manufacture of polished stone implements and coil pottery, weav- 
ing (including bead decoration and the manufacture of hammocks), 
cassava cultivation, the use of the blowpipe. vegetaljle poisons 
for hunting and fishing and fish traps. Throughout the interior 
of the Guianas are scattered rocks inscribed with hieroglyphics 
known as tinzehri which have not been deciphered. They may 
have some distant connection with the Andean civilizations. 

The Amerindians are very rarely seen in the more populous parts 
of the coasts. In  British Guiana they were after 1953 given im- 
portant rights in reservations totaling over 6,000 sq.mi., but are 
not confined to them. They are useful workers in the cattle, 
logging and gold industries. The other permanent forest dwellers 
are the Djuka or Bush Negroes of Dutch Guiana. They are 
descendants of escaped sla\~es, organized into five groups, only two 
of which are large. Their common language is an extraordinary 
form of English compounded ni th Dutch and several African dia- 
lects. They appear to be on the increase, and are responsible for 
about 7 j %  of an important logging industry. The other major 
elements in the population of the Guianas are all predominantly 
coast dwellers. 

Descendants of African slaves form the principal single group 
in Dutch and French Guiana and the second group in British 
Guiana. Former slaves abandoned the plantations in large numbers 
after emancipation and became independent peasantry or town 
d~vellers. They are strong and enterprising and make their mark 
in town and forest industries and the professions. 

The "East Indians" of British Guiana and the "British Indians" 
of Surinam came predominantly as indentured labour from India 
to replace the Africans in plantation work. They now form the 
largest racial group in British Guiana and the second in Surinam 
and in both countries are increasing more rapidly in numbers than 
any other. They remain largely in agriculture, being the mainstay 
of plantation labour in British Guiana. They have done well in 
trade, and are well represented among the professions. The large 
majority speak Hindi or Urdu. The Chinese and the Portuguese 
also entered originally as agricultural labourers but are now rarely 
found outside the major towns. They have done well in business 
and the professions and their influence is disproportionate to their 
numbers, but they do not increase. I n  Surinam there is a note- 
worthy large group of Indonesians (almost all Javanese or their 
descendants) who were still arriving up to 1939. They have re- 
mained agriculturalists and are predominantly Moslem. 

Europeans other than Portuguese in the Guianas are few and 
most are short-term inhabitants. IVhile every kind of racial mix- 
ture may be found, the descendants of white and Negro crosses 
are much the commonest. The larger part are in the chief towns 
and a high proportion are in clerical and professional work. See 
also Population under each country, below, and the articles ARA- 
WAK ; CARIB; WARRAU ; SOUTH AMERICA: Ethnology; S ~ C T H  
AMERICAN LANGUAGES; IKDIAN, LATIN-AMERICAN. (G. LN.) 

IV. HISTORY 

I n  the 16th century "Guiana" meant the coast from the Orinoco 
to the Amazon, with an undefined extent of country behind it. 
Christopher Columbus had sighted it in 1498 but both Spaniards 
and Portuguese found other regions more attractive, and partly 
for this reason Guiana appealed to explorers and adventurers of 
other European nations who could hope for security among its 
intricate u-aterways and profit from its fertile coastlands. A still 
greater lure was the legendary Eldorado (q.v.), a man or town of 
gold in the interior, whose story was brought back by Sir Robert 
Dudley from his exploration of the mouth of the Orinoco in 1595. 
Sir Walter Raleigh who followed him heard of a great gold mine 
which appeared to confirm the tale. This led to Raleigh's last 
expedition of 1617-18, but before that settlements were estab- 
lished for trade and the cultivation of tobacco. I n  1604-06 Charles 

Leigh made an abortive attempt to found a colony on the Wiapoco, 
now the Oyapock river of French Guiana. In  1609 Robert Har- 
court annexed the whole Guiana coast in the name of King James 
I .  but his patent was revoked in 1619 in favour of the Amazon 
company, the latter's patent in turn being canceled after Spanish 
protests. In  1627 the Guiana company was set up by a joint 
patent in favour of Harcourt and Roger Sorth,  but its main settle- 
ment on Tocujos Island was captured in 1629 and its activities 
ended by 1635. 

Characteristic of this period was the considerable degree of co- 
.operation between English, Dutch and French settlers on the one 

hand. and on the other the joint action of the Spanish and Portu- 
guese which in 1623 swept away most of the foreign settlements 
in the lower estuary of the Amazon, including those of the Dutch 
on the Xingu which may well have been founded before the end 
of the 16th century. The French established a small settlement 
on the Cayenne but the Dutch, with their colonies on the Es- 
sequibo (1616) and the Berbice (1627). constituted the only 
formidable challenge to the Hispanic powers in Guiana up to the 
mid-I 7th century. 

The first English attempts in Guiana had been made by ama- 
teurs. but that of Lord \\'illoughby of Parham in Surinam in 1651 
was made by experienced colonists. By now, holyever, the Dutch 
were rivals of the English and this thriving colony was captured 
by the Dutch in the spring of 1667. In  October of that year it 
was recaptured by an English force, which had occupied Cayenne 
in September; but by the treaty of Breda (July 21: 1667) colonies 
in French possession on Jan. I ,  166 j, were restored to France and 
.-Znglo-Dutch claims were settled on the basis of possession as on 
Rfay 21,  1667, Surinam thus passing to the Ketherlands. 

In 1682 the Dutch West India company received the grant of 
Guiana from the states-general. I t  sold a third of its holdings to 
the city of Amsterdam and another third to Cornelis van Aessens, 
lord of Sommelsdijk, who governed the colony with rare energy and 
foresight until his death in 1688. The three partners also formed 
the Chartered Society of Surinam. Berbice was given the status 
of a separate colony in I 732 and Demerara enjoyed the same status 
from 1773 to 1784, when it was reunited with Essequibo with 
Stabroek (now Georgetown) as the capital. The basis of the 
prosperity of these Dutch colonies was the production of sugar in 
the coastal districts. depending upon an ingenious but expensive 
system of dikes and canals; but they were also centres of con- 
siderable importance for both legal and illicit trade in the Carib- 
bean. In  I 781, follolr-ing Adm. Sir George (later Lord) Rodney's 
capture of St. Eustatius, they fell into British hands, only to be 
captured (by the French) in I 782 and restored to the Netherlands 
by the treaty of Paris in 1783. 

In  the course of the French Revolutionary Wars the Netherlands 
was overrun by the French and with its overseas possessions be- 
came from the British point of view "occupied territory." The 
Xetherlands Guiana colonies were occupied by British troops and 
held from 1796 to 1814. save for the brief period (1802--03) of the 
peace of Amiens. After the peace settlement of the congress of 
Vienna (1814-15) the colonies of Essequibo, Demerara and Ber- 
bice passed by purchase to Great Britain and the Dutch were left 
with only Surinam on the mainland of South America. 

For the rest of the 19th century Surinam, though not unpros- 
perous, was overshadowed by the far more rapid development of 
the Dutch colonies in the East Indies and, later, by the prosperity 
of the oil-refining island of Curaqao. 

French Guiana (Cayenne), though the scene of occasional at- 
tempts at  large-scale development, remained the Cinderella of the 
French colonial empire, its use as a penal colony (until 1949) 
giving it an unenviable if not wholly justified notoriety. 

The history of Guiana after World War I1 was marked by radical 
constitutional adjustments in all three European-controlled ter- 
ritories (see History under each country, below). 

(if'. L. BN.; X.) 
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V. BRITISH GUIANA 

British Guiana lies between latitude oO 30' and 8' 30' N. and 
longitude j6" and 61" 30' W. I ts  area is 83,000 sq.mi., with a 
seaboard of about 270 mi.;  the coastal plain has an area of 6.250 
sq.mi. of which approximately 4 6 j  sq.mi are cultivated. The 
three colonies of Essequibo, Demerara and Berbice came finally 
under British government as part of the settlement at  the end of 
the Napoleonic Wars, and were united under one governor and the 
name of British Guiana in 1831. The main geographical features 
of the country were surveyed by Sir Robert H. Schomburgk (q.v.) 
in 183 5-43, but a large proportion of the forested area of the east 
and southeast is still virtually unknon-n. (G.  LN.) 

History.-At the time when the three settlements-Essequibo, 
Berbice and Demerara-were united as one colony in 1831, British 
Guiana had the highest productive potentiality in the British Carib- 
bean but, far more than the older colonies, it lacked an adequate 
labour force. The abolition of the slave trade in 1807 and of 
slavery in 1833 were heavy blo~vs to its economy and a further 
setback was the vithdra~val of the preference granted to British 
colonial sugar. The situation seemed desperate by the mid-19th 
century but was relieved by the work of Sir Henry Barkly (gov- 
ernor 1848-j3) and by the evolution of a system of immigration 
from India. The colony had its share in the modest revival of 
prosperity in the British West Indies from the mid-18jos to the 
mid-1870s. but its comparative lack of alternative crops made it 
particularly susceptible to the increasing and subsidized competi- 
tion of European beet sugar and the situation was grave enough 
by 1897 to warrant the appointment of a royal commission. The 
principle of free trade %as still strong in British domestic politics, 
and a preference granted to colonial sugar in 1919 was not fully 
realized before 1931 and was insufficient to meet the fall in world 
prices in 1929-34 As in most of the British Caribbean colonies 
a period of acute economic depression led to inevitable strikes 
and disturbances. The report of the Moyne commission (1938) 
provided the basis for the Colonial Development and Kelfare acts 
of 1940 1945 and 1949. By the end of 1950 grants of over 
fg.ooo.ooo ($8.4oo,ooo). nearly two-thirds of which was for 
drainage and irrigation. had been approved for British Guiana. 
The refugee commission of 1939 suggested settling a large number 
of European refugees in the interior and the settlement commis- 
sion of 1948 recommended extensive settlements for the surplus 
population of such colonies as Barbados. Seither of these reports 
was favourably received in British Guiana. where the natural in- 
crease of population in the 1940s and 19 jos was rapid. Opinion in 
British Guiana also rejected participation in a British Caribbean 
federation. (See WEST INDIES (FEDERATION), THE.) 

The British inherited from the Dutch, and did not greatly alter, 
a singularly complicated constitutional structure which, with one 
major change in 1891, lasted until 1928 I hen a single-chamber 
legislature with a minority of elected members was created. The 
crisis of 1953 which follo\~-ed the electoral success of the ex- 
treme left-xing party led to rapid constitutional developments 
(see Government and Administrution, below). (W.  L, EN. ;  X.) 

Population.-At the census of April 9, 1946. the population 
~otaled 375.701; the estimated figure on Dec. 31, 1958, was 539,- 
940. including 21.j9o Amerindians. All but a small proportion 
of the people live east of the Pomeroon river on the coastal plain 
and the lower rivers. Georgetown has an estimated population 
(19j8) of 92.808, and n'ew Amsterdam of 14,r jo. 

Medical and sanitary improvements have resulted in a rapid 
increase of the population since 1931. when there was a total of 
311.000. By 1946 it  increased by 21% and by 1946-j8 by more 
than 3054. In  1931 East Indians formed 42% of the population; 
in 1946, 44%; in 1958, 48%; and they were considered likely to 

constitute more than half the population by 1963. I n  1946, 221,- 
697 persons belonged to Christian denominations, including 85.329 
Anglicans, 43.474 Roman Catholics, 25,210 Presbyterians, 19,658 
Methodists and 18,82 7 Congregationalists; and there were I 15,574 
Hindus and 29,351 Moslems. 

G o v e r n m e n t  a n d  Administration.- A revised constitution, 
providing for universal adult suffrage, a bicameral legislature and 
a ministerial system, was introduced in 1953. The elections 
of that year brought into power the extreme left-wing People's 
Progressive party led by Cheddi Jagan. The British government 
thought that the actions of the new government \ ~ o u l d  lead to 
Communism and threaten the welfare of the country. The new 
constitution was therefore suspended in Oct. 1953 and military 
forces were sent to maintain order. A wholly nominated interim 
legislative council took office until June 1957. Meanwhile there 
was dissension in the People's Progressive party and the more 
moderate group seceded and became the People's National con- 
gress. At the general election of Aug. 12, 1957, the People's 
Progressive party secured nine seats, the People's National con- 
gress three seats and the United Democratic party and the National 
Labour front one each. 

The new legislative council consists of a speaker. 3 official mem- 
bers (the chief secretary, the attorney general and the financial 
secretary). 6 nominated members and the 14 elected members. 
The governor presides over the executive council, which consists 
of the 3 official members and j members of the elected majority 
party each holding a portfolio. 

The constitution as amended in 19 j6 allows for the nomination 
of not more than 11 members of the legislative council and the 
election of not feaer than 14 members. the total (excluding the 
speaker but including the 3 official members) not to exceed 28. 

The country is divided into six coastal (East Berbice. West 
Berbice. East Demerara, West Demerara, Essequibo Islands and 
Essequibo) and three interior (Sor th  IVest. Mazaruni-Potaro and 
Rupununi) divisions, each under a district commissioner who 
provides advice and assistance to the local authorities and co- 
ordinates government action. The six coastal divisions are sub- 
divided into 46 villages and 48 country districts for the purposes of 
local government. The central authority is the local government 
board, nominated by the governor. This body appoints one-third 
of the members of each village council, the remainder being elected, 
and appoints all the members of the country district councils. The 
local authorities are responsible for the maintenance of roads other 
than main roads, and of irrigation and drainage canals and dams 
not under the control of the drainage and irrigation board. They 
have functions relating to drinking water, lands, sanitation, ab- 
batoirs and cemeteries. 

The three interior divisions have a total area of about 70,000 
sq.mi. and a population of only 28.500. They are directly ad- 
ministered by the department of the interior. Ten "Amerindian 
districts" have been demarcated for the sole occupation of the 
native Indians. In  some of them local district councils have been 
formed. 

Georgetown, the capital, and New Amsterdam form munici- 
palities outside the above schemes. Each has a mayor and a 
council with an elected majority. On each sit three councilors 
nominated by the governor. 

Taxation.- The principal sources of public revenue are income 
tax and customs and excise taxes. Much the larger part of the 
latter comes from import taxes. The rate of duty payable on most 
articles imported is 2076 ad valorem (preferential tariff) and 
36% ad valorem (general tariff). 

Wages a n d  Employment.- The official policy is to foster the 
principles of trade unionism. In  the chief industries collective 
bargaining is the rule and machinery exists for the settlement of 
disputes and for arbitration if necessary. Government has powers 
to regulate wages in any employment but has reserved these powers 
for the regulation only of unorganized trades. 

In  the sugar industry wages are paid on a piece-rate basis to field 
workers. The rates vary greatly between plantations because of 
different conditions of soil and types of work. There are a number 
of incentive schemes aiming particularly a t  inducing regularity 
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of work. The sugar industry is the largest employer of labour 
in the country. The amount of labour employed is being steadily 
diminished by increased mechanization and the policies pursued 
to produce a higher level of employment per individual worker. 
Factory labour (including field-equipment operators and field 
mechanics) is also substantial in the sugar industry. The workers 
have an 8-hour day and a @-hour week. Rice cultivation is mainly 
in peasant hands. Rice milling is chiefly done at  small. privately 
owned mills, though there are several large modern mills erected 
in connection n i th  government irrigation schemes. The bauxite 
industry produces the second most valuable export but is a rela- 
tively small employer of labour. The timber industry is the only 
other large employer of labour besides the government. 

As sugar and rice are seasonal occupations, there has always been 
a fair amount of unemployment, underemployment and casual 
labour. The rapid rise of population has aggravated the problem. 
Very strenuous efforts are being made to make more land available 
for rice growing and other forms of peasant farming, and to intro- 
duce new local industries. 

Social Conditions.-Formerly, houses were universally built 
of wood. with galvanized iron roofs. and raised on piles, but con- 
crete construction is becoming common. Before I94 j  there was 
a great deal of urban and rural overcrowding, but after 1946 hous- 
ing and town planning legislation was in force and was vigorously 
implemented. Concurrently, the sugar industry provided new 
homes or helped workers to build their own. 

Government-promoted community services include youth work, 
women's pork and a variety of self-help schemes in rural areas, 
and voluntary societies flourish in Georgetown. Experimental 
community projects also exist, nhich are attempting to bring about 
the unified development of particular areas through education and 
the encouragement of self-help. There is an old-age pension 
scheme and assistance is given to other aged persons, the infirm 
and destitute children. 

P u b l i c  Health.-There are five public general hospitals and a 
number of smaller private or specialized hospitals, many run by 
the sugar estates. Malarial control is very efficient and the disease 
has almost been eliminated. X similar campaign is being planned 
against the carrier of filaria, Culex fatigans. Pneumonia and 
bronchitis are the principal causes of death among adults. The 
standard of health is in general good. Low dietary standards are 
slowly being raised by education and economic improvement. 

Justice.-The supreme court consists of a chief justice and five 
puisne judges. TWO or more judges constitute a "full court," 
which is almost entirely a court of appeal. The supreme court 
has unlimited jurisdiction in civil matters, which are tried by 
a single judge without a jury. I t  has jurisdiction in criminal 
matters brought before it  by indictment. and in these the judge is 
assisted by a jury. Appeals lie to the court of criminal appeal 
of the supreme court. Magistrates hold courts of summary 
jurisdiction throughout the country, and make preliminary in- 
auiries into indictable cases. The rules of ~rocedure  in all courts 
are substantially the same as in their English counterparts. 

Education.-Most schools are denominational and grant-aided. 
There are also many nondenominational government schools and 
others provided by sugar estates and mining companies and several 
private schools. Education is free and compulsory from j to 14 
years and a few schools take pupils up to 16 years, but enrollment 
and attendance, especially in rural areas. are considerably below 
the maximum possibIe. The teachers' training college has an 
average output of 60 per annum. There is a well-organized schools' 
broadcasting service. The government maintains Queen's college, 
a boys' grammar school in Georgetown founded in 1844. and the 
Bishops' High School for Girls; and assists two other grammar 
schools. one in New Amsterdam. '4 technical institute has made 
much progress since Igqj,  and the Carnegie Trade school for 
nomen has a long and distinguished history. Many students 
pursue courses of higher education in the U.K.. Canada, Jamaica 
and the U.S. Adult education is also promoted by the British 
council. 

Economy.-Domestic trade is mainly in foodstuffs. About half 
the milled rice produced is consumed locally. The cattle raised 

in the Rupununi savannas are slaughtered at  Lethem or are driven 
along the Annai-Takama trail to be fattened on the coast pastures. 
Local production of a number of products for home consumption is 
encouraged, including meat and fish processing, furniture, saw- 
milling, breliing, milk pasteurization and the manufacture of 
cigarettes, soft drinks and tobacco. Coconuts, the third most 
important crop, occupy about 32,000 ac. but do not produce enough 
oil to cover local requirements. The oil is an important item in 
cooking, and is also processed in a modern soap and margarine 
factory. A considerable amount of gold is retained and worked 
by goldsmiths. 

The principal exports are sugar. bauxite, rice, rum, timber and 
lumber, diamonds, medicinal, pharmaceutical and toilet prepara- 
tions, gold and balata. The principal imports are machinery, food 
(especially cereals. dairy products and mheat flour). fuels and 
lubricants. About 40% of total trade is with Great Britain, 2 2 %  

with Canada, 13 % with other common.rvealth countries (principally 
in the West Indies) and 1 2 %  with the U.S. Great Britain takes 
about 40% of exports and Canada 38%. 

Finance.-The money of account is British West Indian dollars 
and cents, with the dollar exchangeable (1959) at  $4.80 to the 
pound sterling or B.Vi7.1. $1.70 to U.S. $I. United Kingdom 
coinage was replaced by a local coinage after ~ g g j ;  notes issued 
by the government and the two comn~ercial banks until 19 j 2  were 
replaced by those issued by the currency hoard for the eastern 
Caribbean. Heavy investment in development and welfare proj- 
ects normally produced unfavourable balances after the end of 
World \t7ar 11. Apart from administrative costs, the main items 
of expenditure are on social services. public works and economic 
development. 

Communications.-Trade is hampered by difficulties of in- 
ternal communication. There are about 370 mi. of motor roads; 
of these about 75 mi. are asphalt surfaced and the remainder of 
burnt clay. The system radiating from Bartica on the Essequibo 
into the Mazaruni and Potaro areas has 244 mi. of earth road. 
There are about 400 mi. of trails in the interior, principally in the 
Rupununi savannas. Surveys were being made in the mid-20th 
century for roads from Parika to Bartica and from the Potaro to 
the Rupununi. The coast railways have been reconstructed. In- 
ternal airway services, using a number of landing strips and the 
quieter stretches of rivers, are run by the government. Some meat 
is flown from the Rupununi and diamonds from the Mazaruni. 
Passengers and equipment are the chief freight. Water transport 
still has by far the greatest mileage. I t  is used coast\\-ise. on the 
canals of the sugar estates, on the government and private ferries 
and services of the lower rivers and by light craft in the forest 
areas. British Guiana is linked by radiotelephone with the British 
Urest Indies, Great Britain, the U.S.. Canada and other countries. 
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Agriculture, Agricultural Journal o f  British Guiarta (quarterly, 1906 
e t  seq.) . ( G  LN.) 

VI. FRENCH GUIANA 

French Guiana (Guyane fran~aise) ,  an overseas de'partement of 
the French republic, lies bets-een I "  30' and j0 jo' N. and 
51" 40'and jqO 30'1V. I t  is bounded on the north by the Atlantic, 
on the west by the Maroni river. on the south by the Tu~nuc- 
Humac mountains and on the east by the Oyapock river. I ts  area 
is approximately 35,135 sq.mi., with a seaboard of zoo mi. and 
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a depth of 250 mi. Numerous small islands lie off the coast, 
notably the fles du Salut (Royale, St. Joseph and Devils islands). 
The frontiers, long the subject of disputes, were fixed along the 
Maroni (French Guiana-Dutch Guiana) by the arbitration of the 
emperor of Russia in 1891, and along the Oyapock (French Guiana- 
Brazil) by the arbitration of the Swiss confederation in 1900. The 
southern boundary with Brazil follows the line of the water divide. 

Population.- The 1954 census showed a total of 27,863 in- 
habitants, the majority living in the coastal communes: 11,458 a t  
the capital Cayenne, and 2.185 at  St.-Laurent-du-Maroni. The 
vast majority are Creoles. In  the forested interior (Inini) there 
are about 2 ,000 gold prospectors (particularly Creoles from the 
British West Indies), 2 ,000 Negroes and 1,000 Amerindians. The 
population was on the decline until 1948 but the fight against yellow 
fever and malaria has resulted in a slight increase since that date 
though there is still less than one person to the square mile. 

The appellation Creole is given to all those, whether ~vhite. 
Negro or of mixed blood, who have preserved or adopted a more 
or less European mode of life. Their language is French, or the 
Guiana Creole dialect, and they are Roman Catholic. The "refugee 
Negroes," escaped from the plantations in the 18th century, form 
three tribes on the Maroni: Djuka, Paramaka and Boni. They live 
partly by farming and more especially by river transport, and 
they speak tak i - tak i ,  derived partly from English. The Galibi 
-Indians live on the coast, mingled with the Creoles. In the interior 
the Roucouyenne or Ouayana (on the upper Maroni), the Palikour 
and the Oyampi (on the Oyapock) have preserved their tribal 
customs and live by cultivating burned forest land and hunting. 
The Palikour belong to the Aramak group, the Galibi and Roucouy- 
enne to the Carib group and the others to the Tupi-Guarani group. 

Adminis t ra t ion  a n d  Social Conditions.-The dkpartement  
is governed by a prefect, assisted by an elected general council and 
represented by one deputy and one senator in the French parlia- 
ment. The administrative services depend directly upon the met- 
ropolitan ministries. The coastal region forms one arrondissement 
divided into communes, each administered by an elected municipal 
council. The interior constitutes the arrondissenzent of Inini. I n  
addition to courts of first instance there is a court of appeal. The 
budget and taxes have been merged into those of the parent coun- 
try. The transformation of the colony, on March 19, 1946, into 
a de'partement marked the beginning of a new era, the development 
of French Guiana being henceforward assured by the budget of 
France. French Guiana, in the constitution of 1958, remains an 
overseas dkparte~ne?zt  within the French republic, 

Primary schools exist in all the communes and there is a sec- 
ondary school at  Cayenne (q.v.), the departmental capital. The 
Institut Pasteur a t  Cayenne carries on an effective war against 
yellow fever. malaria and leprosy; and a service for the protection 
of the Indians has been established. 

Economy.-Cultivation occupies less than 3.000 ha. (114 
sq.mi.) and French Guiana has to import meat. The chief crops 
are cassava, bananas and sugar cane. Since 1948 the Institut 
Fran~a is  dlAmCrique Tropicale, the Bureau Agricole et Forestier 
Guyanais and the Bureau hlinier Guyanais, set up at  Cayenne, 
have been engaged in a survey of the resources of the country, 
geological, agricultural, water and forest, and in soil research and 
experimentation. The lo~vlands, especially those lying east of 
Cayenne, could be used for the cultivation of rice. The raising 
of buffalo is successful in the coastal savannas, and sawmills have 
been established. 

Alluvial gold is no longer a profitable enterprise, but discoveries 
have been made of tantalite, diamonds and above all of bauxite in 
the coastal region, especially the strata at  Kaw, where the reserves 
represent 42,000,000 tons of ore with a yield of 41% of aluminum. 
The largest exports are gold and timber. The unit of currency is 
the metropolitan French franc. 

Communications.-,4 road has been built from St. Laurent to 
Cayenne. Silting hampers the development of a port, but there 
are two monthly shipping services to France (Bordeaux and 
Havre). The airport a t  Cayenne is served by French and American 
airlines and some airfields have been constructed in the interior. 
The Maroni, Mana, Sinnamary, Mahoury, Approuague and the 

Oyapock rivers provide means of communication with the interior, 
interrupted though they are by rapids. 

History.-In 1604 a French expedition under the command of 
Daniel de La Ravardikre, sent on the quest for Eldorado, landed 
a t  the river where Cayenne now stands, and subsequently several 
companies tried to establish white and Negro colonies there. I n  
1686 the privateer Jean Baptiste Ducasse led the colonists in an 
expedition against Surinam. where they were decimated. There- 
after, peace and administrative continuity (one dynasty of gover- 
nors, the Orvilliers, kept the title from I 700 to I 763) brought some 
progress. Sugar cane, roucou, coffee and indigo were cultivated 
and there were village colonies, totaling about ~ o , o o o  Indians, es- 
tablished by the Jesuits. 

In  1763 the prime minister, the duc de Choiseul, tried to colo- 
nize Guiana, and 14,000 emigrants, recruited by false propaganda, 
were disembarked at  Kourou without any preparation and with- 
out food supplies. Within two years 11,ooo died from fever and 
2,000 returned to France. To  add to this, the Jesuits were driven 
out and their work abandoned. The administrator Pierre Victor 
Malouet then took over the task of saving Guiana. H e  brought 
back from Surinam a French engineer, tvho constructed polders, 
and spice cultivation was introduced. In  I 788 the colony had about 
1,300 whites, 400 free Negroes and 10,500 slaves. The Revolution 
brought the emancipation of the slaves and the government of the 
Directory deported to Guiana certain politicians including Charles 
Pichegru ( q . ~ . ) .  Under the consulate Victor Hugues re-established 
slavery but he had to yield in 1809 to an Anglo-Portuguese attack. 
I n  1817 Guiana was restored to France. From 1827 to 1846 
Mother Anne Marie Javouhey, superior of St. Joseph of Cluny, 
founded on the Mana a prosperous colony for freed slaves. The 
abolition of slavery in 1848 brought ruin to the plantations. Sev- 
eral thousand Hindus, introduced into the colony, m-ere decimated 
by sickness, and in 1852 it was decided to send convicts to Guiana. 
I n  1 8 j j  the discovery of gold stripped agriculture once more of 
labour; the Indians made off to Brazil and Dutch Guiana. The 
convict settlement, established a t  St. Laurent, brought no benefit 
to the colony. I t s  abolition, decided on in 1936, was effected in 
1940. 

The explorations of Jules Crevaux (1877-82) and Henri Cou- 
dreau (1884-96) covered not only French Guiana but a portion 
of the Amazon basin. 

BIBLIOGRAPHY.-E Revert, La France d'dmerique (1949) ; B .  Chou- 
bert, Geologie et petrographic de la Guyaxe f ran~aise  (1949) ; E.  Aubert 
de la Rue, Reconnaissance ge'ologiqzle de la Gz~yane  frangaise meridionale, 
1g48-zgqg-rg50 ( 19s j )  ; R. Abonneuc, J. Hurault and R. Saban, Bib- 
liographie de la Guyane Frangaise (1957). (Hu. DE.) 

VII. SURINAM 

Surinam (Suriname), Dutch Guiana or Netherlands Guiana lies 
between latitude I "  50' and 6' 7' N. and longitude 53" 59' and 
58" 2' IV. I ts  area is 54.144 sq.mi. with a seaboard about 240 mi. 
long. The cultivated area is about 12 j sq.mi., perhaps 17~ of the 
potential of cultivable land. Of the area cultivated, 20.25 sq.mi. 
are under plantations, the remainder under medium or small 
farms. 

Surinam was the scene of the first effective colonization by  Eng- 
lish settlers in Guiana, when from 1651 to 1667 experienced colo- 
nists from Barbados were introduced by Lord Willoughby of 
Parham. Toward the end of this period it had about 500 planta- 
tions and 40 sugar works. I t  was captured by the Dutch under 
Crijnssen, and ceded by the British at  the treaty of Breda as 
from htay 21, 1667, in exchange for New Netherlands (now New 
I'ork). By 1900, 90% of all agricultural products were grown on 
plantations and 10% on small farms, but these figures were com- 
pletely reversed, and coffee, sugar, cocoa and cotton were replaced 
in importance by rice and fruit. The plantation system and the 
maintenance of the poldered land both declined during the 19th 
century, partly because of the difficulties of the sugar industry, 
partly because of the diversion of Dutch energies from the West 
to the East Indies. After 1945 there was a notable influx of finan- 
cial and technical resources and though Surinam still depends 
excessively on its exports of bauxite, there are a number of move- 
ments afoot to revive the economy. (G. LN.) 





GUIBERT-GUICCIARDINI 
and then rewritten between 1304 and 1307, in honour of the recalled to the War Office, but in his turn he became the object 
French king Philip IV., and in answer to the aspersions of a of attack and he died, practically of disappointment, on May 6, 
Flemish poet. I ts  21,000 verses deal with the history of the 1790. 
French kings from the time of Louis VIII.;  but it is only really im- See Toulongeon, Eloge vdridique de Guibert (1790) ; Madame de 
portant for the period after and for the war in ~ l ~ ~ d ~ ~ ~  from Stdel, Eloge de Guibert; Bardin, Notice historique du  ge'ne'ral Guibert 

(1836) ; Flavian d'Aldeguier, Discours sur la vie et les Ccrits du comte 1301 '3'4, for which it is a high It was first pub- de Guibert (Toulouse, 1855) ; Count Forestie, Biographie du comte 
lished by J. A. Buchon (Paris: 18281, and again in tome xxii. of de Guibert (hlontauban, 1855) ; Count zur Lippe, "Friedr. der Grosse 
the Recueil des historiens des Gaules e t  de la France (186 5). und Oberst Guibert" (Militiir-Woclzenblatt, 1873, 9 and 10). 

See A. Molinier, Les Sources de l'lzistoire de France, tome iii. (1903). GUIBERT OF NOGENT (10 j3-I 24), historian and 
GUIBERT or WIBERT (c. 1030-IIOO), of Ravenna, anti- theologian, was born of noble parents a t  Clermont-en-Beauvoisis, 

pope under the title of Clement 111. from June 2 5 ,  1080 until and studied at the Benedictine abbey of Flavigny (Flaviacum) or 
September 1100, was born at  Parma between 1020 and 1030 of St. Germer, where he devoted himself a t  first to the secular poets, 
the noble imperialist family, Corregio. He was appointed by the and later changed to theology, through the influence of Anselm 
empress Agnes, chancellor and, after the death of Pope Victor 11. of Bec, afterwards of Canterbury. In  1104, he became head of the 
(1057), imperial vicar of Italy. He strove to uphold the imperial abbey of h'otre Dame de Nogent. Of his works which appeared a t  
authority during Henry IV.'s minority, and presided over the Paris in 16j1 and in Migne's Patrol. Lat., vols. I 56 and 184, the 
synod at Base1 (1061). Guibert lost the chancellorship in 1062. chief are his interesting autobiography, D e  vita sua, sive mono-  
In 1073, through the influence of Empress Agnes and the support diarum, and his history of the first crusade, Gesta D e i  per Francos. 
of Cardinal Hildebrand, he obtained the archbishopric of Rsvenna The former was translated into English by C. C. Swinton Bland 
and swore fealty to Alexander 11. and his successors. He seems (1926). 
to have been at  first on friendly terms with Gregory VII.9 but See H.  von Sybel, Geschichte des ersten Kreuzzuges (Leipzig, 1881) ; 
soon quarrelled with him over the possession of the city of Imola, B. Monod, Le Moine Guibert et son temps (1905); and Gujbert de 
and henceforth was recognized as the soul of the imperial faction Nogent; histoiw de sa vie (ed. G. Bourgin, 1907). 
in the investiture contest. He allied himself with Cencius, Cardi- GUICCIARDINI, FRANCESCO (1483-IS~O), Italian 
nal Candidus and other opponents of Gregory at Rome, and, on historian and statesman, was born at  Florence on Mar. 6, 1483. 
his refusal to furnish troops or to attend the Lenten synod of He studied at  the universities of Ferrara and Padua, and at  that 
1075, he was ecclesiastically suspended by the pope. He was time contemplated a career in the church. Owing, however, to the 
probably excommunicated at  the synod of Worms (1076) with opposition of his father, he turned his attention to law, and at  the 
other Lombard bishops who sided with Henry IV., and at the age of 23 was appointed by thz Signoria of Florence to  read the 
Lenten synod of 1078 he was banned by name. The emperor, Insti tutes in public. H e  advanced his political prospects by his 
having been excommunicated for the second time in &larch 1080, marriage with Maria Salviati. I n  I 512 the Signmia sent him on a 
convened 19 bishops of his party at  llainz on May 31, who pro- mission to the court of Ferdinandrof Spain, and Guicciardini 
nounced the deposition of Gregory; and on June 2; he caused issued from this first trial of his skill with an assured reputation 
Guibert to be elected pope by 30 bishops assembled at Brixen. for diplomacy, which in the Italy of that time implied an ability to  
Guibert was installed in the Lateran and consecrated as Clement meet plot with counterplot, and parry force with sleight of hand. 
111. on March 24, 1084. One week later, on Easter Sunday, he I n  I j I  j Leo. X. took him into service, and made him governor 
crowned Henry IV. and Bertha in St. Peter's. Clement surlived of Reggio and Modena. In  1521 Parma was added to his rule, 
not only Gregory VII. but also Victor 111, and Urban II. ,  main- and in I523 he was appointed viceregent of Romagna by Clement 
taining his title to the end and in great measure his power over VII. Guicciardini was thus virtual master of the papal States 
Rome and the adjoining regions. Excommunication was pro- beyond the Apennines, during a period of great difficulty. I n  
nounced against him by all his rivals. He was driven out of Rome I 526 Clement made him lieutenant-general of the papal army. 
finally by crusaders in 1097, and sought refuge in various for- In  this capacity he witnessed from a distance the sack of Rome 
tresses on his own estates. St. Angelo, the last Guibertist strong- and the imprisonment of Clement, without being able to rouse the 
hold in Rome, fell to Urban 11. on Aug. 24, 1098. Clement, on duke of Urbino into activity. Clement did not withdraw his con- 
the accession of Paschal 11. in 1099, prepared to renew his fidence, and in I 531 Guicciardini was advanced t o  the governor- 
struggle but was driven from Albano by Sorman troops and ship of Bologna, the most important of all the papal lord-lieu- 
died at  Civita Castellana in September 1100. tenancies. This post he resigned in 1534 on the election of 

See J .  Langen, Geschichte der romischen Kirche von Gregor V I I .  Paul III., preferring to follow the fortunes of the Medicean 
bis Innocenz III. (Bonn, 1893) ; JaffC-Wattenbach, Regesta pontif. princes. 
Roman (2nd ed., 1885-88) ; K. J. von Hefele, Conczliengeschichte, 
vol, v. (2nd ed.) ; F. Gregorovius, Rome  in the -Middle Ages, vol, iv,, It may here be noticed that Guicciardini served three 
trans. by Mrs. G. W. Hamilton (London, 190-2) ; and 0 .  Kohncke, Popes through a period of 2 0  Years, he hated the Papacy with a 
Wibert von Ravenna (Leipzig, 1888). (C. H. H.) deep bitterness, attributing the woes of Italy to the ambition of 

GUIBERT, JACQUES ANTOINE HIppOLYTE, the church. The same discord between his private opinions and 
COMTE DE (1743-1 ;go), French general and military writer, was his public actions may be traced in his later conduct. Guicciardini 
born at  Montauban, and at  the age of 13 accompanied his father, believed that the best form of government was a commonwealth 
Charles Bknoit, comte de Guibert (171 5-1 786), chief of staff to administered upon the type of the Venetian constitution; and we 
Marshal de Broglie, throughout the war in Germany, and won have ample evidence to prove that he had judged the tyranny of 
the cross of St. Louis and the rank of colonel in the expedition the Medici at its true worth. Yet he did not hesitate to place his 
to  Corsica (1767). His Essai ge'nkral de tactique (1770) appeared powers at the disposal of the most vicious members of that house 
in numerous subsequent editions and in English, German and for the enslavement of Florence. I n  1527 he had been declared 
even Persian translations (extracts also in Liskenne and Sauvan, a rebel by the Signoria on account of his well-known Medicean 
Bibl. historique e t  militaire, 1845). His De'Jense dt' syst&e prejudices; and in 1530, deputed by Clement to punish the citi- 
de guerre moderne, a reply to his many critics (Seuchbtel, 1779) zens after their revolt, he revenged himself with a cruelty and 
is a reasoned and scientific defence of the Prussian method of an avarice that were long and bitterly remembered. When he re- 
tactics, which formed the basis of his work when in 17 7 j he began turned to Florence in I j34, he did so as the creature of the dis- 
to co-operate with the count de St. Germain in a series of much- solute Alessandro de' Medici, and he pushed his servility so far 
needed and successful reforms in the French army. In 1777, as to defend this infamous despot a t  Naples in I 53 j ,  before the 
however, St. Germain fell into disgrace, and his fall involved that bar of Charles V., from the accusations brought against him by 
of Guibert, who was promoted to the rank of mare'chal de camp the Florentine exiles ( O p .  ined. vol. ix.). He won his cause; but 
and relegated to a provincial staff appointment. In his semi- he justified the reproaches of his contemporaries, who describe 
retirement he vigorously defended his old chief St. Germain him as a cruel, venal, grasping seeker after power, eager to support 
against his detractors. On the eve of the Revolution he was a despotism for the sake of honours, offices and emoluments 
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secured for himself by a bargain with the oppressors of his 
country. Varchi, Nardi, Jacopo Pitti and Bernardo Segni are 
unanimous upon this point; but it is only the publication of 
Guicciardini's private mss. that has made us understand the force 
of their invectives. After the murder of Duke Alessandro in I j37, 
Guicciardini espoused the cause of Cosimo de' RiIedici, a boy 
unused to the game of statecraft, hoping to rule Florence as grand 
vizier under this inexperienced princeling. But Cosimo displayed 
the genius of his family for politics, and dismissed him. Guicciar- 
dini spent his last years in the composition of the Storia d'ltaliu. 
H e  died at  Florence on May 23, 1540. 
The Storia dYItalia (1561-64) dealt with the period 1494- 

1532: it was translated into most European languages. I t  is a 
masterpiece of scientific history, and is remarkable for treating 
the history of Italy for the first time as a national whole, and not 
as the accumulation of separate principalities and republics. The 
whole tangled skein of Italian politics, in that involved and 
stormy period, is unravelled with a patience and insight that are 
above praise. The Storia d'ltelia was undoubtedly the greatest 
historical work that had appeared since the beginning of the mod- 
ern era, though it owes its greatness in part to the importance of 
the period with which it deals. I t  remains the most solid monu- 
ment of Italian reason in the 16th century, the final triumph of 
that Florentine school of philosophical historians which included 
Machiavelli, Segni, Pitti, Nardi, Varchi, Francesco Vettori and 
Donato Giannotti. 

Though Guicciardini Iived through that agony of the Italian 
people, he does not seem to be aware that he is writing a great 
historical tragedy, and never ceases to be an impartial spectator- 
a cold and curious critic. He maintained that the explanation of 
historical events could only be traced in the detailed study of 
human character and motive. His writing is therefore over- 
burdened with detail which, although it tends to destroy the 
proper perspective of his work, very accurately portrays the 
principles underlying his method. 

Up to the year 1857 the fame of Guicciardini as a writer, and 
the estimation of him as a man, depended almost entirely upon 
the Storia d'ltalia, and on a few ill-edited extracts from his 
aphorisms. At that date the Guicciardini family entrusted to 
Giuseppe Canestrini the publication of his hitherto inedited mss. 
The works thus brought to light include ( I )  the Ricordi politici, 
consisting of about 400 aphorisms on political and social topics, 
which iflustrate Guicciardini's conviction that man is naturally 
actuated by the basest motives; (2) the observations on Machi- 
avelli's Discorsi, which very clearly show his lack of political 
idealism; (3) the Storia Fiorentina, kn early work; (4) the 
Dialogo del reggimento di Firenze, also probably an early work, in 
which the forms of government suited to an Italian commonwealth 
are discussed, and illustrated by the vicissitudes of Florence up to 
the year 1494; and ( j )  Discorsi politici, composed during his 
Spanish Iegation. Taken in combination with Machiavelli's trea- 
tises, the Opere inedite furnish a comprehensive body of Italian 
political philosophy anterior to the date of Fra Paolo Sarpi. 

GUICHARD, KARL GOTTLIEB ( I  724-1 7 75), soldier 
and military writer, known as QUINTUS ICILIUS, born at  
Magdeburg in 1724, of a family of French refugees. He was 
educated for the church, but sought and obtained a commission 
in the Dutch army, making the campaigns of 1747-48 in the 
Low Countries. In 1757 his .We'moires militaires sur les Grecs et 
les Romnins appeared at  The Hague; and in Jan. 1758 he entered 
the service of Frederick the Great, remaining for nearly 18 months 
in the royal suite. Guichard's Prussian official name of Quintus 
Icilius was the outcome of a friendly dispute with the king. He 
was appointed to the command of a free battalion. This corps 
he commanded throughout the later stages of the Seven Years' 
War. his battalion, as time went on, becoming a regiment of three 
battalions, and Quintus himself recruited seven more battalions 
of the same kind of troops. His command was almost always 
with the king's own army in these campaigns, but for a short time 
it fought in the western theatre under Prince Henry. When not 
on the march he was almays at  the royal headquarters, and it was 
he who brought about the famous interview between the king and 

Gellert on the subject of national German literature. He was 
made lieutenant colonel in 1765, and in 1773, in recognition of his 
work Me'moires critiques et historiques sur plztsieurs points d'an- 
tiquite's militaires, dealing mainly with Caesar's campaigns in 
Spain ('1773)~ was promoted colonel. H e  died at  Berlin on 
May 13,1775. 

GUICHEN, LUC URBAIN DE BOUEXIC, C ~ M T E  DE 
( I  71 2-1 jgo), French admiral, was born at  Fougeres on June 21, 

1712, and entered the navy in 1730. When France had become 
the ally of the Americans in the War of Independence, he hoisted 
his flag as rear admiral in the channel fleet, and was present a t  
the battle of Ushant (July 27, 1779). 

In March of the following year he was sent to the West Indies 
to fight Rodney. I n  the action to Ieeward of Martinique (April 
I ? ) ,  Guichen narrowly escaped disaster. He gave no further op- 
portunity of bringing him to close action, and brought his fleet 
back to Brest for repairs. I n  Dec. 1781 Guichen was sent to the 
West Indies with stores and reinforcements. On the 12th Admiral 
Kernpenfelt, who had been sent out by the British government to 
intercept him, sighted the French admiral in the Bay of Biscay 
through a temporary clearance in a fog, and attacked the trans- 
ports, 20 of which were captured and the rest put to flight. 
Guichen died on Jan. 13, I 790. 

GUIDI, CARLO ALESSANDRO (165-171 2), Italian 
lyric poet, was bom a t  Pavia on June 14, 1650. As chief founder 
of the well-known Roman academy called L'Arcadia, he had a 
share in the reform of Italian poetry, which had been corrupted by 
the extravagances of the poets Marini and Achillini and their 
school. Guidi's most celebrated song is that entitled Alla Fortuna 
("To Fortune"). 

In 1681 he published a t  Parma his poems, his lyric tragedy 
Amdmzrnta in Italy, and two pastoral dramas, Daphne and 
Endymion. 

His poetical version of the six homilies of Pope Clement X I  
proved to be the indirect cause of the author's death. Guidi was 
on his way to present a copy to the pope when he found a serious 
typographical error; he took it so much to heart that he was seized 
with an apoplectic fit a t  Frascati and died (June I 2, I 7 I 2). 

GUIDICCIONI, GIOVANNI ( I  500-1 5 4 1 ) ~  Italian diplo- 
mat and poet of the school of Petrarch, was born a t  Lucca, Feb. 25, 
1500. His Lettere afford valuable observations on the political 
life of his time. His best work is a set of 14 sonnets contrasting 
ancient and Renaissance Rome. He died a t  Macerata, July 26, 
1541. 

Guidiccioni's works were published in 2 vol. (1867). See also 
E. Chiorboli, Giovanni Guidiccioni (1907). 

GUIDO DA SIENA (active c. 1250-1275)~ Italian painter, 
who, if certain assumptions regarding him may be accepted as 
true, is the earliest representative of a new school of neo-Byzantine 
art that flourished in Siena in the 13th century. A large painting 
of the "Virgin and Child Enthroned," once in the church of 
S. Domenico at Siena and later moved to the Palazzo Pubblico, 
bears a rhymed Latin inscription, giving the painter's name as 
"Gu . . . o de Senis," with the date 1221. Milanesi alleged that 
the inscription had been tampered with and should read I 281, while 
Wickhoff maintained that the date 1221 was genuine. Later art 
criticism inclined toward the latter view. Milanesi thought that 
the work in S. Domenico was due to Guido Graziani, of whom no 
other record remains earlier than 1278, when he is mentioned as 
the painter of a banner. 

GUIDO OF AREZZO (c. ggo), a musician who lived in 
the 11th century, is also known as Guido Aretinus, Fra Guittone 
and Guy of Arezzo. He has been called the father of modem 
music, and a portrait of him in the refectory of the monastery 
of Avellana bears the inscription Beatus Guido, inventor musicae. 
Of his life little is known, and that little is chiefly derived from 
the dedicatory letters prefixed to two of his treatises and ad- 
dressed respectively to Bishop Theodald of Arezzo and Michael, 
a monk of Pomposa and Guido's pupil and friend. At his first 
appearance in history Guido was a monk in the Benkdictine 
monastery of Pomposa, where he taught singing and invented his 
educational method, by means of which, according to his own state- 
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ment, a pupil might learn in five months what formerly it would the duchy of Guienne, enlarged by the territories which formed 
have taken him ten years to acquire. Envy and jealousy, how- the principality of Xquitaine. Some years later the treaty was 
ever, drove him from the monastery and he went to live at  Arezzo, broken on the initiative of Charles V of France, and French troops 
where! about 1030. he received an invitation to Rome from Pope reconquered a large part of the country (1~69-79) .  After alternating 

successes and defeats during the first half of the 15th century, the 
John He obeyed the and the pope be- English troops were compelled to leave the whole country, first in 1451, 
came his first and apparently one of his most proficient pupils. then finally in 1453. It was then united to the French crown by 
In  Rome he met again his former superior, the abbot of Pomposa, Charles VII .  In 1469 Louis XI gave it in exchange for Champagne 
-,ho seems to have induced him to return to pomposa. ~ h ~ ~ ~ ~ -  and Brie to his brother Charles, duke of Berry, after whose death in 

1472 it was again united to the royal dominion. Guienne then formed 
forward the particulars of his life are scanty but it  is known that a go,e,n,ent lvhich the I,th century was united 
at one period he worked in the Benedictine monastery of St. Maur Gascony. The government of Guienne and Gascony, with its capital 
des Fosses where he invented his novel system of notation and at Bordeaux, lasted until the end of the ancien rdgime. Under the Rev- 
taught the brothers to sing by it. codex 763 of the ~ ~ i t i ~ h  olution the de'partements formed from Guienne proper were those of 

Gironde, Lot-el-Garonne, Dordogne, Lot, Aveyron and the chief part of 
museum the composer of the "Micrologus," which gives an account Tarn-et-Garonne. 
of his and other works him> is described as BIBLIOGRAP~lU,-C, Jullian, Histoire de  Bordeaux (189;); R, Bout- 
Guido de Sancto Mauro. ruche, La Crise d'une soci4td. Seigneurs et paysans du  Bordelais pendant 

But whatever the details of his life there is no room for question lit Guerre de Cent Ans (1947) ; C. Dartigue, Histoire de la Guyenne 
as to the importance of his musical reforms and innovations. He (1950). 
it was who for the first time systematically used the lines of the GUILBERT, YVETTE (1868?-1944). French disez~se ,  born 
staff, and the intervals or spatia between them. There is also little in Paris. won an immense vogue by her rendering of songs drawn 
doubt that the names of the first six notes of the scale, u t ,  r e ,  mi, from Parisian lower-class life and from the humours of the Latin 
/a ,  sol, la, still in use in France and Italy. were introduced by Quarter. Her adoption of an habitual yellow dress and long black 
him. They were derived from the first syllables of six lines of a gloves, her studied simplicity of diction and her ingenuous delivery 
hymn addressed to St. John the Baptist, the initial notes of each of songs charged with risquC meaning made her famous. She owed 
line of which happened to form the scale, C, D, E, F, G, A, the something to Xanrof (LCon Fourneau), who for a long time com- 
lines in question being as follows : posed songs especially for her, and perhaps still more to  Aristide 

Ut queant laxis resonare fibris Bruant, who wrote many of her argot songs. She is also remem- 
Mira gestorum famuli tuorum, bered as the subject of a famous poster by H .  Toulouse-Lautrec. 
Solve polluti labii reatum, Her publications include L a  V e d e f t e  and L e s  Demi-v ie i l l es ,  both 

Sancte Joannes. novels (1902) , and Song  of My L i f e :  M y  iWernories (1927 ; Eng. 
Further, Guido is generally credited with the introduction of trans., 1929). 

the F clef and with writings on music which are amply sufficient GUILDFORD, municipal borough and county town of Sur- 
to account for the high esteem in which he was ultimately held by rey, Eng., in the Guildford parliamentary division, 28 mi. S.W. of 
his contemporaries. The precise year of his death is unkno~vn. London by road. Pop. (1951) 47,496. Area 11.2 sq.mi. I t  is 

The most important of Guido's treatises, and those ~i~hich are situated on the river R e y  in a gap in the North Downs through 
generally ackno~~ledged to be authentic, are iVIicrologzrs Guidonis which pass also the London-Portsmouth road and the railway. A 
de disciplina artis musicae,  dedicated to Bishop Theodald of possession of King Alfred, it  was a royal borough throughout the 
Arezzo, and comprising a complete theory of music: in 20 chap- middle ages. I t  is first mentioned as a borough in I 130. Charters 
ters; Musicae Guidonis  regulae rlzythmicae i n  antiphonarii su i  of Henry 111 (1257) granted among other privileges that  Guild- 
prologum prolatae, written in trochaic decasyllabics of anything ford should be the seat of the county court and the Surrey assizes 
but. classical structure; Aliae Gzlidonis regulae de ignoto can tu ,  "for ever." After the spring assizes in 1930 they were, however, 
identident in antiphonarii sui  prologz~nz prolatae; and the Epistola moved to Kingston-upon-Thames. Of r 2 other charters before 
Guidonis  ilficizaeli monacho  de iglcoto cantu,  already referred to. 1686 the most important were those of Edward I11 in 1366 (fee 
These are published in the second volume of Gerbert's Scriptores farm), Henry VII in 1488 (incorporation) and James I in 1603 
ecclesiastici de mus ica  sacra. A very important manuscript un- (commission of the peace). A fair a t  Trinity, almost immediately 
known to Gerbert (the Codex  bib1iotkeccl.e Vticensis ,  in the Paris moved to Whitsun, was granted by Edward 111. I t  was superseded 
library) contains an antiphonarium and gradual undoubtedly be- under Henry VII by two, held on the feasts of St. Martin and St. 
longing to Guido. S e e  TONIC SOL-FA. George. Fairs. in May for the sale of sheep and in November for 

See L. Angeloni, G .  d'?4rezzo (1811) ; Kiesewetter, Guido von Arezzo cattle, are still held; there is a cattle market on Tuesdays and a 
(1840) ; Kornmiiller, "Leben und Werken Guidos von Arezzo," in fruit and vegetable market on Fridays and Saturdays. St. Mary's 
Habert's Jaizrb. (1876) ; Antonio Brandi, G.  Aretino (1882); G. B.  
Ristori, Biografia di Guide monaco d,Arezzo (1868) ; and a life by church has a Saxon tower; there are the ruins of a Korman castle; 
Gastoui. in the Dict, d'arche'ologie (192~) .  See also HEX.~CHORD; Tudor buildings include the Royal Grammar school, founded in 
MUSIC ; and MVSICAL KOTATIOS. 1507 and refounded by Edward VI in 1553; among 17th-18th 

GUIDO RENI: see RENI, GUIDO. century buildings are Trinity hospital, founded by .\rchbishop 
GUIENNE, an old French province which corresponded Abbot in I 619, and the front of the Guildhall ( I  683). The staple 

roughly to the Aquitania Secunda of the Roman period. In the industry during the middle ages was the cloth trade: it  is now 
~ a t h  century it formed, with Gascony, the duchy of Aquitaine extinct. Later the town's prosperity was based on its markets, 
( q . ~ . ) ,  which passed under the dominion of the kings of England which, with a motor ~vorks and other industries, still contribute 
by the marriage of Eleanor of Aquitaine to Henry 11. But. in the largely to its wealth. Guildford was constituted a diocese in  1927, 
13th century, through the conquests of Philip Augustus, Louis and in 1936 the foundation stone of the cathedral church of the 
VIII  and Louis I X ,  it was confined within the narrower limits fixed Holy Spirit, designed by Edward Maufe. was laid on Stag hill. 
by the treaty of Paris (1259). I t  was at  this point that "Guienne," The Rev. C. L. Dodgson ( L e ~ ~ i s  Carroll) died in Guildford in 1898 
a vulgar form of "Aquitaine," was substituted as the name of the and is buried in the cemetery on the 
whole territory which, in southwestern France, belonged to the GUILDS. (The spelling guild is now the common English 
Plantagenets under the suzerainty of the French king. These spelling, but there are many reasons for preferring the older spell- 
territories formed a duchy which included not only the Bordelais, ing gild) .  Mediaeval gilds were voluntary associations formed 
the Bazadais, part of PCrigord, Limousin, Quercy and Rouergue for the mutual aid and protection of their members. Among the 
but also Gascony ( q . v . )  properly so called, between the lower gildsmen there was a strong spirit of fraternal co-operation or 
Garonne and the Pyrenees, and, later on, the Agenais. ceded by Christian brotherhood, with a mixture of worldly and religious 
Philip 111 the Bold to Edward I in 1279. In 1296, 1324 and 1337 ideals-the support of the body and the salvation of the soul. 
this duchy was confiscated by the kings of France on the ground Early meanings out of the root gild or geld were expiation. penalty, 
that there had been a failure in the feudal duties. At the treaty sacrifice or ~vorship, feast or banquet, and contribution or pay- 
of BrCtigny (1360) Edward 111 acquired the full sovereignty of ment; it is difficult to determine which is the earliest meaning, 
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and it  is not certain whether the gildsmen were originally those 
who contributed to a common fund or those who worshipped or 
feasted together. Their fraternities or societies may be divided 
into three classes: religious or benevolent, merchant and craft 
gilds. The last two categories, which do not become prominent 
anywhere in Europe until the 12th century, had, like all gilds, a 
religious tinge, but their aims were primarily worldly, and their 
functions were mainly of an economic character. 

Origin.-Various theories have been advanced concerning the 
origin of gilds. Some writers regard them as a continuation of 
the Roman collegia and sodalitates, but there is little evidence to 
prove the unbroken continuity of existence of the Roman and 
Germanic fraternities. A more widely accepted theory derives 
gilds wholly or in part from the early Germanic or Scandinavian 
sacrificial banquets. This view does not seem to be tenable, for 
the old sacrificial carousals lack two of the essential elements of 
the gilds, namely, corporative solidarity or permanent associa- 
tion and the spirit of Christian brotherhood. Max Pappenheim 
ascribed the origin of Germanic gilds to  the northern "foster- 
brotherhood" or "sworn-brotherhood," which was an artificial 
bond of union between two or more persons. After intermingling 
their blood in the earth and performing other peculiar ceremonies, 
the two contracting parties with grasped hands swore to avenge 
any injury done to either of them. The foster-brotherhood seems 
to have been unknown to the Franks and the Anglo-Saxons, the 
nations in which mediaeval gilds first appear; and hence Pap- 
penheim's conclusions, if tenable at  all, apply only to Denmark 
or Scandinavia. 

No theory on this subject can be satisfactory which wholly 
ignores the influence of the Christian Church. Imbued with the 
idea of the brotherhood of man, the church naturally fostered the 
early growth of gilds and tried to make them displace the old 
heathen banquets. The work of the Church was, however, di- 
rective rather than creative. Gilds were a natural manifestation 
of the associative spirit which is inherent in mankind. The same 
needs produce in different ages associations which have striking 
resemblances, but those of each age have peculiarities which in- 
dicate a spontaneous growth. I t  is not necessary to seek the 
germ of gilds in any antecedent age or institution. When the 
old kin-bond or maegth was beginning to weaken or dissolve, and 
the state did not yet afford adequate protection to its citizens, 
individuals naturally united for mutual help. 

Gilds are first mentioned in the Carolingian capitularies of 779 
and 789, and in the enactments made by the Synod of Nantes 
early in the 9th century, the text of which was preserved in 
the ecclesiastical ordinances of Hincmar of Reims (A.D. 852). 
The capitularies of 805 and 821 also contain vague references to 
sworn unions of some sort, and a capitulary of 884 prohibits 
villeins from forming associations "vulgarly called gilds" against 
those who have despoiled them. The Carolingians evidently re- 
garded such "conjurations" as "conspirations" dangerous to the 
State. The gilds of Norway, Denmark and Sweden are first men- 
tioned in the ~ ~ t h ,  I 2th and 14th centuries respectively; those 
of France and the Netherlands in the I I th. 

Many writers believe that the earliest references t o  gilds come 
from England. The laws of Ine speak of gegildan who helped one 
another pay the wergeld, but it  is not quite certain that they were 
members of gild fraternities in the later sense. These are more 
clearly referred to  in England in the second half of the 9th cen- 
tury, though we have little information concerning them before 
the 11th century. T o  the first half of that century belong the 
statutes of the fraternities of Cambridge, Abbotsbury and Exeter. 
They are important because they form the oldest body of gild 
ordinances extant in Europe. The thanes' gild a t  Cambridge 
afforded help in blood-feuds, and provided for the payment of the 
wergeld in case a member killed anyone. The religious element 
was more prominent in Orcy's gild a t  Abbotsbury and in the 
fraternity a t  Exeter; their ordinances exhibit much solicitude for 
the salvation of the brethren's souls. The Exeter gild d s o  gave 
assistance when property was destroyed by fire. Prayers for the 
dead, attendance a t  funerals of gildsmen, periodical banquets, 
the solemn entrance oath, fines for neglect of duty and for im- 

proper conduct, contributions to  a common purse, mutual assist- 
ance in distress, periodical meetings in the gildhall-in short, all 
the characteristic features of the later gilds already appear in the 
statutes of these Anglo-Saxon fraternities. Some Continental 
writers, in dealing with the origin of municipal government 
throughout western Europe, have, however, ascribed too much 
importance to the Anglo-Saxon gilds, exaggerating their preva- 
lence and contending that they form the germ of mediaeval 
municipal government. This view rests almost entirely on con- 
jecture; there is no good evidence to show that there was any 
organic connection between gilds and municipal government in 
England before the coming of the Normans. I t  should also be 
noted that there is no trace of the existence of either craft or 
merchant gilds in England before the Norman Conquest. Com- 
merce and industry were not yet sufficiently developed to call 
for the creation of such associations. 

Religious Gilds a f t e r  t h e  N o r m a n  Conquest.-Though we 
have not much information concerning the religious gilds in the 
I zth century, they doubtless flourished under the Anglo-Norman 
kings, and we know that they were numerous, especially in the 
boroughs, from the 13th century onward. In 1388 parliament 
ordered that every sheriff in England should call upon the 
masters and wardens of all gilds and brotherhoods to send to the 
king's council in Chancery, before Feb. 2, 1389, full returns re- 
garding their foundation, ordinances and property. They throw 
much light on the functions of the gilds. Their ordinances are 
similar to those of the above-mentioned Anglo-Saxon fraterni- 
ties. Each member took an oath of admrssion, paid an entrance 
fee, and made a small annual contribution to the common fund. 
The brethren were aided in old age, sickness and poverty, often 
also in cases of loss by robbery, shipwreck and conflagration; for 
example, any member of the gild of St. Catherine, Aldersgate, 
was to be assisted if he "fall into poverty or be injured through 
age, or through fire or water, thieves or sickness." Alms were 
often given even to non-gildsmen; lights were supported at  cer- 
tain altars; feasts and processions were held periodically; the 
funerals of brethren were attended; and masses for the dead 
were provided from the common purse or from special contribu- 
tions made by the gildsmen. Some of the religious gilds support- 
ed schools, or helped to maintsin roads, bridges and town-walls, 
or even came, in course of time, to be closely connected with the 
government of the borough; but, as a rule, they were simply 
private societies with a limited sphere of activity. They are 
important because they played a prominent r81e in the social life 
of England, especially as eleemosynary institutions, down to the 
time of their suppression in 1547. Religious gilds, closely re- 
sembling those of England, also flourished on the Continent during 
the middle ages. 

The  Gild Merchant.-The merchant and craft fraternities 
are particularly interesting to students of economic and municipal 
history. The gild merchant came into existence in England soon 
after the Norman Conquest, as a result of the increasing import- 
ance of trade, and it  may have been transplanted from Norman- 
dy. Until clearer evidence of foreign influence is found, it  may, 
however, be safer to regard it simply as a new application of the 
old gild principle, though this new application may have been 
stimulated by Continental example. The evidence seems to indi- 
cate the pre-existence of the gild merchant in Normandy, but it  
is not mentioned anywhere on the Continent before the 11th 
century. I t  spread rapidly in England, and from the reign of 
John onward we have evidence of its existence in many English 
boroughs. But in some prominent towns, notably London, Col- 
chester, Norwich and the Cinque Ports, i t  seems never to have 
been adopted. In fact it played a more conspicuous r8le in the 
small boroughs than in the large ones. I t  was regarded by the 
townsmen as one of their most important privileges. I ts  chief 
function was to regulate the trade monopoly conveyed to the 
borough by the royal grant of gilda mercatoria. A grant of this 
sort implied that the gijdsmen had the right to  trade freely in 
the town, and to impose payments and restrictions upon others 
who desired to exercise that privilege. The ordinances of a gild 
merchant thus aim to protect the brethren from the commercial 
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competition of strangers or non-gildsmen. More freedom of trade 
was allowed at  all times in the selling of wares by wholesale, and 
also in retail dealings during the time of markets and fairs. The 
ordinances were enforced by an alderman with the assistance of 
two or more deputies, or by one or two masters, wardens or 
keepers. The hiforwenspeches were periodical meetings at which 
the brethren feasted, revised their ordinances, admitted new 
members, elected officers and transacted other business. 

Historians have expressed divergent views regarding the early 
relations of the craftsmen and their fraternities to the gild mer- 
chant. One of the main questions in dispute is whether artisans 
were excluded from the gild merchant. Many of them seem to 
have been admitted to membership. They were regarded as mer- 
chants, for they bought raw material and sold the manufactured 
commodity; no sharp line of demarcation was drawn between 
the two classes in the 12th and 13th centuries. Separate societies 
of craftsmen were formed in England soon after the gild mer- 
chant came into existence; but a t  first they were few in number. 
The gild merchant did not give birth to craft fraternities or have 
anything to do with their origin; nor did it delegate its authority 
to them. I n  fact, there seems to have been little or no organic 
connection between the two classes of gilds. As has already been 
intimated, however, many artisans probably belonged both to 
their own craft fraternity and to the gild merchant, and the latter, 
owing to its great power in the town, may have exercised some 
sort of supervision over the craftsmen and their societies. When 
the king bestowed upon the tanners or weavers or any other body 
of artisans the right to have a gild, they secured the monopoly of 
working and trading in their branch of industry. Thus with every 
creation of a craft fraternity the gild merchant was weakened 
and its sphere of activity was diminished, though the new bodies 
were subsidiary to the older and larger fraternity. The greater 
the commercial and industrial prosperity of a town, the more 
rapid was the multiplication of craft gilds, which was a natural 
result of the ever-increasing division of labour. The old gild 
merchant remained longest intact and powerful in the smaller 
boroughs, in which, owing to the predominance of agriculture, few 
or no craft gilds were formed. In some of the larger towns rhe 
crafts were prominent already in the 13th century, but they be- 
came much more prominent in the first half of the 14th century. 
Their increase in number and power was particularly rapid in the 
time of Edward III. ,  whose reign marks an era of industrial 
progress. Many master craftsmen now became wealthy employ- 
ers of labour, dealing extensively in the wares which they pro- 
duced. The class of dealers or merchants, as distinguished from 
trading artisans, also greatly increased and established separate 
fraternities. When these various unions of dealers and of crafts- 
men embraced all the trades and branches of production in 
the town, little or no vitality remained in the old gild mer- 
chant; it ceased to have an independent sphere of activity. The 
tendency was for the single organization, with a general monopoly 
of trade, to  be replaced by a number of separate organizations 
representing the various trades and handicrafts. In  short, the 
function of guarding and supervising the trade monopoly split 
up into various fragments, the aggregate of the crafts super- 
seding the old general gild merchant. This transference of the 
authority of the latter to a number of distinct bodies and the 
consequent disintegration of the old organization was a gradual 
spontaneous mo~ement-a process of slow displacement, or 
natural growth and decay, due to the play of economic forces- 
which, generally speaking, may be assigned to the 14th and 15th 
centuries, the very period in which the craft gilds attained the 
zenith of their power. While in most towns the name and the old 
organization of the gild merchant thus disappeared and the insti- 
tution was displaced by the aggregate of the crafts tourards the 
close of the middle ages, in some places it survived long after 
the 15th century either as a religious fraternity, shorn of its old 
functions, or as a periodical feast, or as a vague term applied to 
the whole municipal corporation. 

On the Continent of Europe the mediaeval gild merchant 
played a less important r61e than in England. In  Germany, 
France and the Netherlands it occupies a less prominent place in 

the town charters and in the municipal polity, and often corre- 
sponds to the later fraternities of English dealers established 
either to carry on foreign commerce or to regulate a particular 
part of the local trade monopoly. 

Craft Gilds.-A craft gild usually comprised all the artisans in 
a single branch of industry in a particular town. Such a fraternity 
was commonly called a "mistery" or "company" in the I j th  and 
16th centuries, though the old term "gild" was not yet obsolete. 
"Gild" was also a common designation in north Germany, while 
the corresponding term in south Germany was Zunft, and in 
France me'tier. These societies are not clearly visible in England 
or on the Continent before the early part of the 12th century. 
With the expansion of trade and industry the number of artisans 
increased, and they banded together for mutual protection. Some 
German writers have maintained that these craft organizations 
emanated from manorial groups of workmen, but strong argu- 
ments have been advanced against the validity of this theory 
(notably by F. Keutgen). I t  is unnecessary to elaborate any 
profound theory regarding the origin of the craft gilds. The union 
of men of the same occupation was a natural tendency of the 
age. In  the 13th century the trade of England continued to ex- 
pand and the number of craft gilds increased. I n  the 14th century 
they were fully developed and in a flourishing condition; by that 
time each branch of industry in every large town had its gild. 
The development of these societies was even more rapid on the 
Continent than in England. 

Their organization and aims were in general the same through- 
out western Europe. Officers, commonly called wardens in Eng- 
land, were elected by the members, and their chief function was 
to supervise the quality of the wares produced so as to  secure 
good and honest workmanship. Therefore, ordinances were made 
regulating the hours of labour and the terms of admission to the 
gild, including apprenticeship. Other ordinances required mem- 
bers to make periodical payments to a common fund, and to par- 
ticipate in certain common religious observances, festivities and 
pageants. But the regulation of industry was always paramount 
to social and religious aims; the chief object of the craft gild 
was to supervise the processes of manufacture and to control the 
monopoly of working and dealing in a particular branch of in- 
dustry. 

We have already called attention t o  the gradual displacement 
of the gild merchant by the craft organizations. The relations 
of the former to the latter must now be considered more in detail. 
There was at  no time a general struggle in England between the 
gild merchant and the craft gilds, though in a few towns there 
seems to have been some friction between merchants and artisans. 
There is no exact parallel in England to the conflict between 
these two classes in Scotland in the 16th century, or to the great 
Continental revolution of the 13th and 14th centuries, by which 
the crafts threw off the yoke of patrician government and secured 
moye independence in the management of their own affairs and 
more participation in the civic administration. The main causes 
of these conflicts on the Continent were the monopoly of power 
by the patricians, acts of violence committed by them, their bad 
management of the finances and their partisan administration of 
justice. I n  some towns the victory of the artisans in the 14th 
century was so complete that the whole civic constitution was 
remodelled with the craft fraternities as a basis. A widespread 
movement of this sort would scarcely be found in England, where 
trade and industry were less developed than on the Continent, 
and where the motives of a class conflict between merchants and 
craftsmen were less potent. Moreover, borough government in 
England seems to have been mainly democratic until the 14th or  
I jth century; there was no oligarchy to be depressed or sup- 
pressed. Even if there had been motives for uprisings of artisans 
such as took place in Germany and the Netherlands, the English 
kings would probably have intervened. True, there were popular 
uprisings in England, but they were usually conflicts between the 
poor and the rich; the crafts as such seldom took part in these 
tumults. While many Continental municipalities were becoming 
more democratic in the 14th century, those of England were drift- 
ing towards oligarchy, towards government by a close "select 
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body." As a rule the craft gilds secured no dominant influence in 
the boroughs of England, but remained subordinate to  the town 
government. Whatever power they did secure, whether as potent 
subsidiary organs of the municipal polity for the regulation of 
trade, or as the chief or sole medium for the acquisition of citi- 
zenship, or as integral parts of the common council, was, generally 
speaking, the logical sequence of a gradual economic develop- 
ment, and not the outgrowth of a revolutionary movement by 
which oppressed craftsmen endeavoured to throw off the yoke 
of an arrogant patrician gild merchant. 

Two new kinds of craft fraternities appear in the 14th century 
and become more prominent in the I jth, namely, the merchants' 
and the journeymen's companies. The misteries or companies of 
merchants traded in one or more kinds of wares. They were pre- 
eminently dealers, who sold what others produced. Hence they 
should not be confused with the old gild merchant, which origin- 
ally comprised both merchants and artisans, and had the whole 
monopoly of the trade of the town. I n  most cases, the company 
of merchants was merely one of the craft organizations which 
superseded the gild merchant. 

I n  the 14th century the journeymen or yeomen began to set 
up  fraternities in defence of their rights. The formation of these 
societies marks a cleft within the ranks of some particular class 
of artisans-a conflict between employers, or master artisans, and 
workmen. The journeymen combined to protect their special 
interests, notably as regards hours of work and rates of wages, 
and they fought with the masters over the labour question in all 
its aspects. The resulting struggle of organized bodies of masters 
and journeymen was widespread throughout western Europe, but 
it was more prominent in Germany than in France or England. 
This conflict was indeed one of the main features of German in- 
dustrial life in the I j th century. In  England the fraternities of 
journeymen, after struggling a while for complete independence, 
seem to have fallen under the supervision and control of the mas- 
ters' gilds; in other words, they became subsidiary or affiliated 
organs of the older craft fraternities. 

An interesting phenomenon in connection with the organization 
of crafts is their tendency to amalgamate, which is occasionally 
visible in England in the I 5th century, and more frequently in the 
16th and 17th. A similar tendency is visible in the Netherlands 
and in some other parts of the Continent already in the 14th 
century. Several fraternities-old gilds or new companies, with 
their respective cognate or heterogeneous branches of industry 
and trade-were fused into one body. In some towns all the 
crafts were thus consolidated Into a single fraternity; in this 
case a body was reproduced which regulated the whole trade mon- 
opoly of the borough, and hence bore some resemblance to the 
old gild merchant. 

I n  dealing briefly with the modern history of craft gilds we 
may confine our attention to England. In the Tudor period the 
policy of the Crown was to bring them under public or national 
control. Laws were passed, for example in 1503, requiring that 
new ordinances of "fellowships of crafts or misteries" should 
be approved by the royal justices or by other Crown officers; and 
the authority of the companies to fix the price of wares was thus 
restricted. The statute of 5 Elizabeth c. 4 also curtailed their 
jurisdiction over journeymen and apprentices ( see  APPRENTICE- 
SHIP). 

The craft fraternities were not suppressed by the statute of 
I 547 ( I  Edward VI.). They were indeed expressly exempted 
from its general operation. Such portions of their revenues as 
were devoted to definite religious observances were, however, 
appropriated by the Crown. The revenues confiscated were those 
used for "the finding, maintaining or sustentation of any priest 
or of any anniversary, or obit, lamp, light or other such things." 
This has been aptly called "the disendowment of the religion of 
the misteries." Edward VI.'s statute marks no break of continuity 
in the Iife of the craft organizations. Even before the Reforrna- 
tion, however, signs of decay had already begun to appear, and 
these multiplied in the 16th and 17th centuries. The old gild sys- 
tem was breaking down under the action of new economic forces. 
I ts  dissolution was due especially to the introduction of new in- 

dustries, organized on a more modern basis, and to the extension 
of the domestic system of manufacture. Thus the companies 
gradually lost control over the regulation of industry, though 
they still retained their old monopoly in the 17th century, and 
in many cases even in the 18th. In  fact, many craft fraternities 
still survived in the second half of the 18th century, but their use- 
fulness had disappeared. The mediaeval form of association was 
incompatible with the new ideas of individual liberty and free 
competition, with the greater separation of capital and industry, 
employers and workmen, and with the introduction of the factory 
system. Intent only on promoting their own interests and dis- 
regarding the welfare of the community, the old companies had 
become an unmitigated evil. Attempts have been made to find 
in them the progenitors of the trade unions, but there seems to be 
no immediate connection between the latter and the craft gilds. 
The privileges of the old fraternities were not formally abolished 
until 1835; and the substantial remains or spectral forms of some 
are still visible in other towns besides London. 
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GUILD SOCIALISM, the name of a school of socialist 
thought which became prominent in Great Britain in the early 20th 
century (see SOCIALISM). I ts  governing idea was that of self- 
government in industry-the application of democratic principles 
to industrial as well as to political affairs-and the organization 
of the economic life of the community on a "functional" basis. 
As the name implies, guild socialism had, in the minds of its 
founders, a relation to the forms of industrial organization which 
existed throughout the medieval world, and was based on an at- 
tempt, in some measure, to apply medieval ideas to the solution 
of modern problems. This does not mean that guild socialists 
wished to restore the medieval guild system, or to revive handi- 
craft in place of machine production. This element was indeed 
present in the e ~ r l y  stages, but had dropped away before it acquired 
any wide influence. 

Origin.-The origin of the movement is to be found in the work 
of an architect, Arthur J. Penty, who published T h e  Restorat ion 
o f  the Guild S y s t e m  in 1906, and of A. R. Orage, for many years 
editor of the N e w  Age,  in which journal the new doctrine gradually 
developed in the next few years. The fruit of this development 
was the book National Guilds,  written by S .  G. Hobson and edited 
by A. R. Orage, first published in the N e w  Age in 1912. In  this 
work, guild socialism first assumed its distinctive form as an at- 
tempt to convert the trade unions to the idea of "workers' control" 
in industry, and to create, with their aid, self-governing functional 
organizations for the government of industry in conjunction with 
the state. 

So far the guild movement had not spread beyond a small circle 
of theoretical adherents. But in the years before 1914 a great 
wave of labour unrest spread over Great Britain. There were 
many strikes, and a new spirit of economic revolt entered into the 
trade-union movement. At the same time the doctrines of indus- 
trial unionism were imported from America ( s e e  INDUSTRIAL 
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WORKERS OF THE WORLD, TITE), and those of syndicalism (q .v . )  
from France; and both these doctrines found numerous adherents 
among the younger trade unionists and excited vigorous contro- 
versy. Guild socialism was influenced by these movements and 
was more and more presented as a reconciliation of syndicalist and 
soc~alist doctrines. Like the syndicalists it denounced bureaucracy 
and state control. Unlike them. it repudiated anarchism, and 
recognized the necessity of the state as an instrument of political 
organization and control. I t  was not, however, until a group of the 
younger men began, in 1913, regularly to advocate guild socialism 
in the newly founded Daily Herald that the movement attained any 
widespread influence. And it  was not until 191 j that it  assumed, 
with the foundation of the National Guilds league by G D. H. 
Cole, W. Mellor, M. B. Reckitt and others, an organized form. 

World War  I and After.-The industrial situation during 
World \liar I undoubtedly helped the growth of the new movement. 
For the war, by making necessary large and frequent changes in 
industrial organization, profoundly stirred the trade unions, and 
created in the minds of trade unionists a keen desire for control 
and self-government in industry. During the war the influence of 
guild socialism was nidely felt in the shop stewards' movement and 
in the redrafting of many trade-union programs so as to include 
the demand for "workers' control." Thus, the Miners' federation, 
which before the u a r  had demanded nationalization and state 
administration of the mines, changed its program in 1918 to a de- 
mand for national ownership and democratic control by the work- 
ers, and put forward its new guild socialist claim before the famous 
Sankey commission of 1919. The socialist bodies, such as the In- 
dependent Labour party and the Labour party itself, also altered 
their programs so as to include the demand for some measure of 
workers' control in industry. 

Immediately after the war guild socialism spread still more 
rapidly, and entered on a new phase with the formation of actual 
working guilds, under trade-union auspices. in the building and 
other industries. The Kational Building guild and its local cen- 
tres executed, between 1920 and 1922, a number of important hous- 
ing contracts and were generally agreed to have done excellent 
work. But the guild had no capital, and the ab'andonment of the 
Addison housing scheme in 1921 was fatal to it. Driven to depend 
on bank and commercial credits. it overtraded and got into finan- 
cial difficulties which in 1922 led to its collapse. Certain of its 
local centres survived and were still active for several years longer, 
as were the tailoring guilds in Glasgow and Leeds, the piano work- 
ers' guild in London and certain others. 

Guild Socialism a n d  Cal1ectivism.-These practical ven- 
tures, however, were, from the standpoint of the main body of 
guild socialists, only of minor importance. For the guild was for 
them essentially a part of the mechanism of a socialist community, 
and "guilds" formed in a capitalist society could be guilds only in 
a quite incomplete sense. Guild socialism involves the ownership 
of industries by the whole community, as well as their administra- 
tion by the "workers by hand and brain" (a phrase originally 
coined by the guild socialists) engaged in them. I t  is essentially a 
socialist doctrine, accepting the socialist idea of public ownership, 
and differing from the collectivist or state socialist school of 
thought only in its insistence on the idea of industrial self-govern- 
ment and its hostility to bureaucracy and political control of indus- 
trial affairs. Guild socialists differed, indeed, in their views about 
the form and structure of the state in a guild society. Some be- 
lieved in the continued supremacy of the state as the political organ 
of government, while others held that the state in its present form 
is destined to disappear and to be replaced by a sort of federal 
authority representing the community in its various functional 
aspects. This latter view has been associated with the philosophi- 
cal ideas of political pluralism. I t  must not be confused with 
proposals for "industrial self-government" under capitalist con- 
trol. 

Industrial self-government was, for the guild socialists, the ap- 
plication to economics of a general principle that is of far wider 
significance. They believed that democracy can be real only if i t  
is "functional"-that is, if it is specifically related to each of the 
main activities of society. I t  is absurd, they held, to speak of 

political democracy where industry is organized on autocratic 
lines, for the conditions of a man's daily work mill inevitably af- 
fect his attitude and status as a citizen. Moreover, the existing 
economic system fails because it does not call out what is best in 
men. Instead of a co-operative felloxvship of service we have 
contending groups of masters and men, alike wasted by "the sick- 
ness of an acquisitive society" (R. H. Tawney). I t  is necessary 
so to organize the economic and social system as to make each 
service a responsible fel lo~~ship.  nhose members are "on their hon- 
our" to do their best in the interest of all. (G. D. H.  C.) 

Appraisal.-Guild socialism as such lost appeal in Great Brit- 
sin, and else\ilhere had no theoretical or practical impact. The  
reasons became manifest as critical thought was brought to  bear 
on the ideas of guild socialism in the decade after 1919. 

I t  became clear that the division of economic power, political 
power and representation in sovereign legislatures is not as dis- 
tinct as guild socialists had implied. Legislatures that  represent 
territorial divisions in which each voter has one vote tend, indeed, 
to be overly general in their representation, but the consultation, 
formal and informal, by both legislatures and administrative bodies 
with various interest groups steadily remedied this weakness; and 
the suggestions of guild socialists had nothing to do with the rem- 
edy. In  Germany. France and Italy native and traditional needs 
and ideas produced special formal "corpordtive" advisory bodies. 
(See CORPORATE STATE.) If political representation of the voters 
was not everywhere as incessantly active as guild socialists thought 
it ought to be in a guild organization, political parties. the mediums 
of democratic representation, improved themselves in the tech- 
niques of continuous operative linkage between people, groups, 
legislatures and the executive. Workers' control of industry was 
contrived in part through trade unions which brought direct pres- 
sure on employers, or through the establishment of some form of 
workers' elected councils in the workshops \\ith some rights of 
joint determination of business policy. I t  became apparent that 
the vesting of sovereign power in numerous guilds must lead to 
insoluble disputes over the xi-eight of representation to be accorded 
to each guild. Also, the number of guilds (each a segment of the 
national economy) must be so large as virtually to substitute a 
multiplicity of parties, each based on an economic interest, for a 
usually much smaller number of conventional political parties (in 
some nations, only two), a i t h  a consequent grave divisive effect 
on society. The belief that workers would more actively share 
in guild operation than in the activities of political parties could 
not be proved; but their demonstrated passivity in their own trade 
unions and consumers' co-operative societies engendered skepti- 
cism of the faith of guild socialists. 

The essence of guild socialist doctrine, that political represen- 
tation in great societies is a gross wholesale process that needs 
remedies, however, remained valuable. French syndicalism, Ger- 
man Standestaat ("estate") or "corporative" theories and Latin 
state "corporativism" and institutions contained this germ and 
were variant answers to the anxieties which guild socialism ex- 
pressed. (H. FI.) 
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GUILFORD, BARONS AND EARLS OF. FRANCIS 

NORTH, 1st Baron Guilford (1637-as), was the third son of the 
4th Baron North (see NORTH, BARONS), and was created Baron 
Guilford in 1683, after becoming lord keeper in succession t o  
Lord Nottingham. H e  had been an eminent lawyer. solicitor 
general (16j1), attorney general (1673) and chief justice of the 
common pleas (1675), and in 1679 was made a member of the 
council of 30 and. on its dissolution. of the cabinet. H e  was 
a man of wide culture and a staunch royalist. I n  1672 he married 
Lady Frances Pope, daughter and co-heiress of the earl of Downe, 
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who inherited the Wroxton estate; and he was succeeded as 2nd 
baron by his son Francis (1673-1 j q ) ,  whose eldest son Francis 
( I  704-90). after inheriting first his father's title as 3rd baron, 
and then (in 1734) the barony of IVorth from his kinsman the 
6th Baron North, was in I 752 created 1st earl of Guilford. His 
first wife was a daughter of the earl of Halifax, and his son and 
successor Frederick was the English prime minister, commonly 
known as Lord Xorth, his courtesy title while the 1st earl was 
alive. 

FREDERICK NORTH, 2nd earl of Guilford, but better known by 
his courtesy title of Lord North ( I  j32-92), prime minister of 
England during the important years of the American War, was 
born on April 13, 1732, and was educated a t  Eton and Christ 
Church, Oxford. At 2 2  years of age he was elected M.P. for 
Banbury, of which town his father was high steward, and he sat 
for the same town in parliament for nearly 40 years. I n  1759 
the duke of Newcastle made him a lord of the treasury, and he 
held this office under Lord Bute and George Grenville till 1765. 
On the fall of the first Rockingham ministry in 1766 he was 
sworn of the privy council, and made paymaster general by the 
duke of Grafton. I n  Dec. 1767, on the death of the brilliant 
Charles Townshend, he was made chancellor of the exchequer. 
North succeeded Grafton as premier in March I 770, and con- 
tinued in office for 12 of the most eventful years in English his- 
tory. George 111 had at  last overthrown the ascendancy of the 
great Whig families, and found in North a pliant instrument. 
The path of the minister in parliament was a hard one; he had 
to defend measures ~Thich he had not designed and of which he 
had not approved, and this too in a house of commons in which 
all the oratorical ability of Burke and Fox was against him, and 
when he had only the purchased help of Thurlow and Wedder- 
burne to aid him. The most important events of his ministry 
were those of the American War of Independence. He cannot be 
accused of causing it, but one of his first acts was the retention 
of the tea duty, and he introduced the Boston Port bill in 1774. 
When war had broken out he earnestly counseled peace, and it 
was only the earnest solicitations of the king not to leave his 
sovereign again at  the mercy of the IVhigs that induced him to 
defend a war which from I 7 79 he knew to be both hopeless and 
impolitic. In  March 1782 he insisted on resigning after the news 
of Cornwallis' surrender a t  Yorktown. He had been rewarded 
for his assistance to the king by honours for himself and sinecures 
for his relatives, but in April I 783 North formed a famous coali- 
tion with C. J. Fox (q.v.). and became secretary of state with him 
under the nominal premiership of the duke of Portland. The 
coalition ministry went out of office on Fox's India bill in Dec. 
I 783, and North, who was losing his sight, gave up politics. 

H e  succeeded to his father's earldom in 1790 and died on Aug. 5 ,  
1792. 

GUILLAUMAT, MARIE LOUIS ADOLPHE (1863- 
1940), French soldier, was born a t  Bourgneuf, Charente Maritime, 
Jan. 4. 1863. He left the military school of St. Cyr in 1884, and 
became a captain in 1893. He served for three years in Tongking 
with the foreign legion, and during the Boxer rising in 1900 was 
in Tientsin. In  1903 he was appointed professor of military his- 
tory at  St. Cyr and in 1908 lecturer on infantry tactics. After 
being director of infantry at  the ministry of \Tar from 1911, he be- 
came chef de cabinet to the minister of war in 1914. At the outset 
of \'iTorld War I Guillaumat, who had already taken part in 12 

campaigns, commanded a division a t  the battle of the Marne and 
later in the Argonne. Subsequently, in command of the 1st army 
corps, he took a notable part in the battles of Verdun and the 
Somme. In Dec. 1916 he was given the command of the 2nd army 
in front of Verdun and directed the attack of Aug. 20, 1917, which 
succeeded in freeing the position. 

I n  Dec. 191 7 he was sent to Salonika as commander in chief of 
the armies in the east (see SALONIKA CAMPAIGNS, 1915-18) but 
was recalled in July 1918 to take command of the entrenched 
camp at Paris in face of the enemy advance. He urged the launch- 
ing of an offensive in Macedonia both at  the inter-Allied war coun- 
cil a t  Versailles and before the British war cabinet; on Sept. 4, 
1918, a t  the London conference, his advice was adopted. I n  Oct. 

1918 Guillaumat was given the command of the 5th army on the 
Aisne for the final advance. After the war he was president of the 
commission of inquiry into the surrender of the frontier fortresses 
and later a member of the conseil supe'rieur da la guerre. After 
being entrusted with a mission to Athens. where he drew up a plan 
for the reorganization of the Greek army, he took command of the 
army of occupation in the Rhineland a t  the end of 1924. H e  was 
minister of war in June 1926. 

GUILLAUME, CHARLES ~ D O U A R D  ( I  861-1938), 
French physicist. awarded the Nobel prize in physics in 1920 for 
his discovery of the anomalies of nickel-steel alloys. He wras born 
at Fleurier, Switz., Feb. 15, 1861. Educated at  Neuchitel. he be- 
came a docteur-ds-sciences and devoted himself to the study of 
practical physics. He is principally known for his invention of the 
metal Invar, an alloy of nickel and steel m hich, having a coefficient 
of linear expansion of only .oooooo8 for I "  C., is in general use as 
a material for standard measures and instruments of precision. In 
1920 he became director of the international bureau of weights and 
measures. 

PUILLAUME, JEAN BAPTISTE CLAUDE EU- 
GENE (1822-190 j),  French sculptor. was born at Montbard 
on July 4. 1822, and studied at  the &ole des Beaux-Arts, Paris, 
which he entered in 1841. and where he gained the prix de R o m e  
in 1845 with "Theseus Finding on a Rock His Father's Sword." H e  
became director of the ~ c o l e  des Beaux-Arts in 1864, and director 
general of fine arts from 1878 to 1879, when the office was sup- 
pressed. 

Guillaume died in Rome on March I ,  190 j. 
His monuments are to be found in the public squares of the chief 

cities of France. 
GUILLAUME D'ORANGE, also known as Fierabrace, St. 

Guillaume de Gellone, and the Marquis au court nez, was the 
central figure of the southern cycle of French romance, called by 
the trouvkres the 'geste of Garin de Monglane. This cycle has 
a measure of unity. the poems being episodic rather than inde- 
pendent. Ms. Royal 20 D xi. (British Museum) contains 18 
chansons of the cycle. Guillaume, son of Thierry and Alde, 
daughter of Charles Illartel, was born in the north of France 
about the middle of the 8th century. He became one of the best 
soldiers of Charlemagne, and in 790 Charles's son Louis the Pious 
was put under his charge. He subdued the Gascons, and defended 
Narbonne against the infidels. In  793 Hescham, the successor of 
Abd-al-Rahman 11.. proclaimed a holy war against the Christians, 
and collected an army of 1oo.000 men. half of it against the 
Asturias, half against France. Guillaume met him at  Villedaigne, 
and was defeated, but only after a resistance which so far ex- 
hausted the Saracens that they were compelled to retreat to Spain. 
He took Barcelona from the Saracens in 803, and in the next year 
founded the monastery of Gellone (now Saint Guilhem-le-Desert), 
of which he became a member in 806. He died there in the odour 
of sanctity in 812. 

No less than 13 historical personages bearing the name of 
William have been thought to have their share in the formation 
of the legend. William. count of Provence, son of Boso II. ,  
delivered southern France from a Saracen invasion by his victory 
at  Fraxinet in 973, and ended his life in a cloister. William Tow- 
head (T2 t e  d'dtoupe),  duke of Aquitaine (d. 983), showed a 
fidelity to Louis IV. paralleled by Guillaume d'orange's service to 
Louis the Pious. The cycle of chansons which form the geste 
of Guillaume reposes on the traditions of the Arab invasions, 
from the battle of Poitiers (732) onwards, and on the French 
conquest of Catalonia from the Saracens. In  the Norse version 
Guillaume appears in his historical environment, as a chief under 
Charlemagne; but plays a leading part in the Couronnement Looys,  
describing the formal association of Louis in the empire a t  Aix 
(813. the year after Guillaume's death), and after the battle of 
Aliscans it is from the emperor Louis that he seeks reinforcements. 
This anachronism arises from the fusion of the epic Guillaume 
with the champion of Louis IV.. and from the fact that he was a 
general of Louis the Pious. mho was titular king of Aquitaine under 
his father. The inconsistencies between the real and epic Guil- 
laume are often left standing in the poems. The personages 
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Beuves de Cornarchis, Ernaud de Girone, Ai.mer le chetif, so and Le Moniage Rainouart (12th century) ; Bovon  de Conzmarchis 
(13th century), recension of the earlier SiBge de Barbastre, by Adenes li 

called from his long captivity with the Saracens. The separate Rois, ed. A. Scheler (Brussels, 1874) ; Guibert d'Andrenas (13th 
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(vol. xxii., 18jz) ; L. Gautier, Epope'es fran~aises (vol. iv., 2nd ed., Vivien. At the eleventh hour he summoned Guillaume to his help 1882) ; R, Weeks, The Newly discovered chanCun de willame (chi- 
against the Saracens. Guillaume arrived too late, was himself de- cago, 1204) ; A. Thomas, Etudes romanes (18g1), on Vivien ; L. 
feated, and returned alone to his wife Guibourc. This event is Saltet, S. Vidian de hlartres-Tolosanes" in Bull. de 6 t t .  eccle's. 
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de geste, the C h a n ~ u n  de LVilla*ze-brought to light in I901 at  kreis und seine Probleme (Halle, 1898) ; A.  Jeanroy, "Etudes sur le 
the sale of the books of Sir Henry Hope Edwardes-and in the cycle de Guillaume au court nez" (in Romania, vols. 2; and 26, 
Covenant Vivien, a recension of an older French chanson. Alis- 18q6-97) ; H. Suchier, "Recherches sur . . . Guillaume d'Orangen (in 
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forcements from Laon, and how, with the help of the comic hero, GUILLAUMIN, JEAN BAPTISTE ARMAND (1841- 
the scullion Rainouart, he avenged his nephew's death. Rainouart 1 9 2 7 ) ,  French landscape painter and engraver, an important mem- 
turns out to be the brother of Guillaume's wife Guibourc, who was ber of the Impressionist movement, was born in Paris, Feb. 16, 
before her marriage the Saracen princess and enchantress Orable. 1841. He spent his boyhood at  Moulins-sur-Allier and a t  the age 
Two other poems are consecrated to his later exploits, La Bafaille of I 7  went to Paris, there earning his living as an employee in 
Loquifer, the work of a French Sicilian poet, Jendeu de Brie (P, the administration of the city. I n  his spare time he studied draw- 
11 jo),  and Le Jfoniage Rainouart. The starting-point of Herbert ing under the sculptor Caillouette, and he painted views in the 
of Dammartin (fi. I I 70) in Fouco~z de Candie (Candie= Gandia in neighbourhood of Montmartre and Meudon and on the banks of the 
Spain?) is the return of Guillaume from the battle; and the Italian Seine. He also worked on portraiture and still life. I n  1874 
compilation I Nerbonesi seems in some cases to represent an Guillaumin took part in an exhibition of Impressionist paintings 
earlier tradition than the later of the French chansons, although x i th  C. Pissarro, C. Monet and Sisley. By 1892 he u7as in a 
its author Andrea di Barberino wrote towards the end of the 14th position to give up his post and to concentrate entirely on his art. 
century. The minnesinger IVolfram von Eschenbach based his After that date, he painteamany seascapes on both the Atlantic 
Willehdm on a French original which must have differed from our and Mediterranean coasts. His execution is direct, bold and some- 
versions. The variations in the story of the defeat of Aliscans, and times vehement, his colour harmonious. He is represented in the 
the numerous inconsistencies of the narratives have occupied many ~~~t~~ >Iuseum of Fine ,qrts, the Kational Gallery of Arts (\vash- 
critics. Aliscans (Aleschans, Elysii Campi) was, however, gener- ington, D.C.): the Luxembourg and Petit Palais in Paris and a t  
ally taken to represent the battle of Villedaigne, and to take its galleries in R ~ ~ ~ ~ ,  ~ i ~ ~ ~ ~ ~ ,  ~ ~ ~ ~ ~ ~ l ~ ,  ~ ~ ~ i ~ h  and R . I ~ ~ ~ ~ ~ ,  
name from the cemetery outside Arles. Wolfram von Eschen- 
bach even mentions the tombs which studded the field of battle. GUILLEMOT, or, as it is usually called in U.S.A., MURRE, 
Indications that this tradition was not unassailable were not a sea-bird breeding on the rocky coasts of the North Atlantic in 
lacking before the discovery of the Chan~un de Ivillame, which, vast numbers. This bird, Uria aalge, is a member of the auk family 
although preserved in a very corrupt form, represents the earliest and, like the rest of the Alcidae, 
recension of the story, dating at least from the beginning of the it  winters in the open sea. A 
12th century. I t  seems probable that the Archant was situated second species, Briinnich's guil- 
in Spain near Tortosa, and that Guillaume started from Barce- lemot (U. lomvia), inhabits the 
lona, not from Orange, to his nephew's help. The account was Atlantic coasts of Xorth America 
modified by successive trouvkres, and the uncertainty of their with U. aalge. Each has a race in 
methods may be judged by the fact that in the Cha7z~un de Wil-. the cold North Pacific and the 
lanze two accounts (11. 450-1326 and 11. 1326-2420) of the west coast of Korth America and 
fight appear to be set side by side. Le Couronnement Looys, Le elsewhere. The black guillemot, 
Clzarroi de A-imes (12th century) in which Guillaume enum~rates Cepphus grylle, known to sailors 
his services to the terrified Louis, and Aliscans (12th century), as the dovekie, is almost entirely 
with the earlier Chan~un,  are among the finest of the French epic black in summer plumage. Un- 
pcems. The figure of Vivien is among the most heroic elaborated like the common form. which 
by the trouvhres, and the giant Rainouart has a touch of Rabe- lays a single egg, the black guil- 
laisian humour. lemot produces two or three in a 

The chansons de geste of the cycle are: Enfances Garin de Monglane clutch. The so-called bridled or 
(15th centuq) and Garin de Monglane (13th century), on which is ringed guillemot is a variety of 
founded the prose romance of Guerin de Monglane, printed in the 
15th Century by Jehan Trepperei and often later; Girars de vialze GuILLEMOT.  A  S E A . B I R D  THAT '' "lge a mark re- 
(13th Century, by Bertrand de Bar-sur-Aube), ed. p. Taj-bC (Reims, B REEDS  O N  T H E  B R I T I S H  C O A S T  A N D  sembling a its eye. 
18.50) ; Hernaut de Beaulande (fragment 14th century) ; de FL IES  SEAWARD F O R  T H E  W I N T E R  I t  is worth mention as a good ex- 
Gennes, which only survives in its prose form; Aymeri de Narbonne M O N T H S  ample of a quite distinct variation 
( c .  1210)  by Bertrand de Bar-sur-.Aube, ed. L. Demaison (Sot. des found in considerable numbers in nature, but not intergrading anc. testes fr., z vols., 1887) ; Les Enjances Guillaz~me (13th century) ; 
Lcs .Yarbonnais, ed. H .  Suchier (Sot. des ant. textes fr, ,  vols,, 1898), with the normal. I t  is probably due to a Mendelian mutation. 
with a Latin fragment dating from the 11th century, presemed at 
The Hague; Le Couronnement L~~~~ (ed. E, ~ ~ ~ ~ l ~ i ~ ,  1888), L~ GUILLOTINE, the instrument for inflicting capital ~ u n i s h -  
Choryoi de S i m e s ,  La Prise dlOrartge, Le Covenant vivien, ~ l k ~ ~ ~ ~ ,  ment by decapitation, introduced into France at  the period of the 
which were edited by W. J .  -4. Jonckbloet in vol. i. of his Cuillaume Revolution. It consists of two upright posts surmounted by a 



cross beam, and grooved so as to  guide an oblique-edged knife, 
the back of which is heavily weighted to make it fall swiftly and 
with force when the cord by which it is held aloft is let go. 
Previous to the period when it obtained notoriety under its pres- 
ent name it  had been in use in Scotland, England and various 
parts of the continent. There is still preserved in the antiquarian 
museum of Edinburgh the rude guillotine called the "maiden" by 
which the regent Morton was decapitated in 1581. The last 
persons decapitated by the Scottish "maiden" were the marquis 
of Argyll in 1661 and his son the earl of Argyll in 1685. I t  would 
appear that no similar machine was ever in general use in Eng- 
land; but until 1650 there existed in the forest of Hardwick, 
which was coextensive with the parish of Halifax, West Riding, 
Yorkshire, a mode of trial and execution called the gibbet law, 
by which a felon convicted of theft within the liberty was sen- 
tenced to be dccapitated by a machine called the Halifax gibbet. 
A print of it is contained in a small book called Halzfax and 
its Gibbet Law (1j08), and in Gibson's edition of Camden's 
Britannia ( I  722). I n  Germany the machine was in general use 
during the middle ages, under the name of the Diele, the Hobel 
or the Dolabra. Two old German engravings, the one by George 
Penez, who died in I 550, and the other by Heinrich Aldegrever, 
with the date 1553, represent the death of a son of Titus hlanlius 
by a similar instrument, and its employment for the execution of 
a Spartan is the subject of the engraving of the 18th symbol in 
the volume entitled Synzbolicae quaestiones de universo genere, 
by Achilles Bocchi (1555). From the 13th century it was used in 
Italy under the name of Mannaia for the execution of criminals 
of noble birth. The Chronique de Jean d9Anton, first published 
in 1835, gives minute details of an execution in which it was em- 
ployed at Genoa in 1507; and it is elaborately described by Pkre 
Jean Baptiste Labat in his Voyage e n  Espagne et en  Italie e n  1730. 
I t  is mentioned by Jacques, viscomte de PuysCgur, in his Mkm- 
oires as in use in the south of France, and he describes the exe- 
cution by it of Marshal Montmorency a t  Toulouse in 1632. For 
about a century it  had, however, fallen into general disuse on the 
continent; and Dr. Guillotin, who first suggested its use in 
modern times, is said to have obtained his information regarding 
it  from the description of an execution that took place a t  Milan 
in 1702, contained in an anonymous work entitled Voyage his- 
torique et politique de Suisse, d'ltalie, e t  d'dllemagne. 

Guillotin, who was born at  Saintes, May 28, 1738, and elected 
to the constituent assembly in 1789, brought forward on Dec. I 
of that year two propositions regarding capital punishment, the 
second of which was that "in all cases of capital punishment it 
shall be of the same kind-that is, decapitation-and it  shall be 
executed by means of a machine." The reasons urged in support 
of this proposition were that in cases of capital punishment the 
privilege of execution by decapitation should no longer be con- 
fined to the nobles, and that it was desirable to render the process 
of execution as swift and painless as possible. After satisfactory 
experiments had been made with the machine on several dead 
bodies in the hospital of Bicctre, it was erected on the Place de 
Grkve for the execution of the highwayman Pelletier on April 25, 
1792. While the experiments regarding the machine were being 
carried on, it received the name Louisette or La Petite Louison, 
but the mind of the nation seems soon to have reverted to Guillo- 
tin, who first suggested its use; and in the Joz~rna.! des re'volutions 
de Paris for April 28, I 792, it  is mentioned as la guillotine, a 
name which it thenceforth bore both popularly and officially. 

G U I M A ~ E S ,  a town of northern Portugal, 36 mi. N.E. of 
Oporto by the Trofa-GuimarBes branch of the Oporto-Corunna 
railway. Pop. (19 50) 18,294. Guimarles is a very ancient town 
with Moorish fortifications. It occupies a low hill, skirted on the 
northwest by a small tributary of the river Ave. The  citadel 
founded in the 11th century by Count Henry of Burgundy, was 
in 1094 the birthplace of his son Alphonso, the first king of 
Portugal. The font in which Alphonso was baptized is preserved, 
among other interesting relics, in the collegiate church of Santa 
Maria da Oliveira, "St. Mary of the Olive," a Romanesque build- 
ing of the 14th century, which occupies the site of an older 
foundation. The convent of S io  Domingos, now a museum of 

antiquities, has a fine 12th-13th century cloister; the town ha11 
is built in the blend of Moorish and Gothic architecture known as 
Manueline. Guimar5es has trade in wine and farm produce; it 
also is engaged in the manufacture of cutlery, linen, leather and 
preserved fruits. Near the town are Citania, the ruins of a pre- 
historic Iberian city, and the hot sulphurous springs of Taipas. 

GUIMARD, MARIE MADELEINE ( I  743-1 81 6) ,  French 
dancer, was born in Paris on Oct. 10, 1743. For 25 years she was 
the star of the Paris Opkra, and became even more famous by her 
love affairs, especially by her long liaison with the prince de 
Soubise. Her magnificent house at  Pantin had a private theatre, 
where CollC's Partie de chasse de Henri IY which was prohibited 
in public, and most of the Proverbes of Carmontelle (Louis Car- 
rogis, 1717-1806), and similar licentious performances were given 
to the delight of high society. I n  I 772, in defiance of the arch- 
bishop of Paris, she opened a gorgeous house with a theatre seat- 
ing 500 spectators in the ChaussCe d'Antin. In  this Temple of 
Terpsichore, as she named it, the wildest orgies took place. In  
1786 her property was sold by lottery for her benefit for 300,000 
francs. After her retirement in 1789 she married Jean Etienne 
DesprCaux (1748-1820), dancer, song writer and playwright. 

GUINEA is the coastal region of West Africa and also the 
name of the gulf formed by the great bend of this coast eastward 
and then southward. The term has often been loosely used and 
may cover any part of the coast between Cape Verde (15' N.), 
near Dakar, and Mos~bmedes. Angola (15" S.). There is a general 
distinction between Upper and Lower Guinea, westward and south- 
ward respectively of the line of volcanic peaks marked by Mt. 
Cameroon (13,s jo  ft.) and the islands of Fernando Po, Principe, 
SCo Tom6 and Annobon. In  a restricted sense Guinea most com- 
monly refers to the coast between Cape Palmas and the Gabon 
(Gabun) estuary, though until the time of Gomes Eanes de Zurara 
(q .v . ) ,  a 15th-century Portuguese historian, the term appears to  
have applied only to coastal areas north of Cape Verde. 

The name did not come into general use in Europe until the late 15th 
century, although it occurs on maps from about 1350 onward. Tt may 
be derived from the important trading town and kingdom of the upper 
Niger basin known variously as Ghinea, Genni, Jenn6 or Djenn6 and 
dating from the 8th century, or from Ghana (or Ghanata), the oldest 
known state of the western Sudan. Ghana, "the land of gold," was 
first mentioned by the astronomer Al Fazari, writing shortly before 
AD.  800 Between 1914 and 1951 there were important excavations at 
Koumbi Saleh, the most probable site of Ghana's capital. 

Much controversy surrounds the first European contacts with Guinea. 
The French claim that ships from Dieppe reached this coast in 1364- 
6 5  and that their merchants established trading posts as far south as 
SZo Jorge da Mina (Elmina in the Gold Coast) until their withdrawal 
in 1410, but there is no documentary evidence to prove this With 
the encouragement of Prince Henry the Navigator the Portuguese 
seaman Gil Eannes rounded Cape Bojador in 1434. Several years later 
Antam Gonqalves brought back to Lisbon the first cargo of slaves and 
gold. and a papal buIl reserved to the Portuguese exclusive rights of 
dominion on the west coast of Africa. Further voyages were made by 
Nuno Tristam, Diniz Diaz, Cadamosto and others. In 1461) FernHo 
Gomes was granted a monopoly of traffic on this coast for five years 
probided that in each year he explored 300 mi, of new coast. The 
equator was reached in 1471 and the Congo estuary by Diogo Cam 
(9 .v . )  in 1482 or 1483. 

For another half-century the Portuguese enjoyed the monopoly of 
trade, but after 1530 the English, Dutch, French, Danish and Branden- 
burgers showed interest in the Guinea coast and established companies 
and trading posts or forts. Sections of the coast were named accord- 
ing to their chief products. The Grain coast from Sierra Leone to 
Cape Palmas took its name from the peppery seeds known as grains 
of paradise, Guinea pepper or malagueta. Beyond Cape Palmas 
stretched the Ivory Coast where the natives traded elephants' tusks. 
The Gold Coast, mainly east of Cape Three Points, was often referred 
to as "Mina," and a great castle was built at SEo Jorge da Mina. Be- 
yond the Volta river lay the Slave coast, the least known of all these 
areas and extending as far as the Niger delta, for long known as the Oil 
rivers. 

European contact with, and penetration of, Guinea was greatly in- 
fluenced by the nature of the relief and climate. The whole area is 
constantly hot and receives very heavy rainfall at certain seasons. 
Europeans could trade only during the dry so-called "Guinea season" 
(October-April). There were special navigational problems along the 
surf-bound coast which has few natural harbours. Access inland was 
difficult because of the dense natural vegetation (equatorial rain forest) 
and because the rivers were seldom navigable very far inland. 

See WEST AFRICA ; DAHOMEY ; IVORY COAST ; LIBERIA ; etc. 
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GUINEA, a gold coin a t  one time current in the United King- 
dom. I t  was first coined in 1663. in the reign of Charles 11, from 
gold imported from the Guinea coast of West Africa by a com- 
pany of merchants trading under charter from the British crown 
-hence the name. Many of the first guineas bore an elephant on 
one side, this being the stamp of the company; in 167 j a castle 
was added. Issued a t  the same time as the guinea were five- 
guinea, two-guinea and half-guinea pieces. The current value of 
the guinea on its first issue was 20 shillings. I t  was subsidiary 
to the silver coinage, but  this latter was in such an unsatisfactory 
state that the guinea in course of time became over-valued in 
relation to silver, so much so that in 1694 it had risen in value 
to 30 shillings. . T h e  rehabilitation of the silver coinage in William 
111's reign brought down the value of the guinea to 21s. 6d. in 
1698, a t  which i t  stood until 1717, when its value was fixed a t  
21 shillings. This value the guinea retained until its disappear- 
ance from the coinage. I t  was last coined in 1813. and was 
superseded in 1817 by the sovereign. I n  1718 the quarter-guinea 
mras first coined. The  third-guinea was first struck in George 111's 
reign (1787). T o  George 111's reign also belongs the "spade 
guinea," a guinea having the shield on the reverse pointed a t  the 
base or spade-shaped. The guinea is now chiefly used in reckoning 
professional fees: and subscriptions to a society or institution; 
the prices obtained for works of ar t ,  racehorses and sometimes 
landed property are also stated in guineas in the United Kingdom. 
(See  also NUMISMATICS.) 

GUINEA, REPUBLIC OF: see FRENCH GUINEA. 
GUINEA FOWL, a well-known gallinaceous bird, so called 

f rom the country whence i t  was brought to Europe. I t  was 
known to the Romans but was probably reintroduced by the 
Portuguese in the 16th century. 

The ordinary guinea f o ~ ~ ~ l  of the poultry yard (see also POULTRY 

AND POULTRY FARNIKG) is Numida  meleagris. Under domesti- 
cation few varieties have arisen. We  may mention total and 
partial albinism and forms with legs bright orange instead of gray- 
ish brown. The sexes are alike. The  JVest African race ( N .  m. 
galeata), from Senegal and Ai'r to. Cameroon, is probably the 
ancestor of the domestic b i rd;  it occurs in the Cape Verde Islands, 
and has been introduced into the West Indies. Some 20 other 
races over Africa include, in South .4frica, LV, m .  coronata which is 
numerous from the Cape Colony to Ovampoland, and iV. m. papillosa 
which replaces it in the west as far as the Zambesi. Madagascar has 
N. m. mitrata, distinguishable by its red crown and extending to East 
Africa. This bird has been introduced to Rodriguez. Abyssinia is in- 
habited by N. m .  meleagris, mhich differs from the foregoing by the 
absence of red about the head. Darwin (Atzinz. and PI. under Domesti- 
cation, i, 294), gives this as the original stock of the modern domestic 
birds, but obviously by an accidental error. The finest species known 
is Acryllium vulturinunz of East Africa, conspicuous by the bright blue 
in its plumage, the hackles in the lower part of its neck, and its long 
tail. All these guinea folvls except the last are characterized by having 
the crown bare of feathers and elevated into a bony "helmet," but there 
is another group in which a thick tuft of feathers ornaments the top 
of the head. This contains three species, the best known being Guttera 
edouardi from Guinea and Tanganyika to Natal. This bird is remark- 
able for the structure of its furcula, or merry thought, where the head is 
a hollow cup opening upwards, into which the trachea dips, and then 
emerges on its may to the lungs. Allied to the genus Nunzida, but dis- 
tinguished therefrom by the possession of spurs and the absence of a 
helmet are Agelastes and Phasidus, from western Africa. Guinea fowls 
constitute the family Numididae. Polygamous and gregarious, guinea 
fo~vls lay many eggs on the ground. The flocks are noisy. The birds 
feed on the ground but normally roost in the trees. (G. F. Ss.) 

GUINEA PIG (Ca.ilia porcellz~s'), the domestic form of a 
species of cavy ( g . ~ . ) .  This rodent was domesticated by the In-  
dians of Peru,  Ecuador and Colombia. long before the arrival of 
the Spaniards. Guinea pigs were kept for their meat, which was 
prized as a delicacy, and were first introduced into Europe for the 
same purpose soon after the discovery of America. S o w  these 

animals are rarely eaten but  are kept as pets or  used as valuable 
experimental subjects in medical and biological research. 

The two sexes are much alike, about 10 in. long and weighing about 
z lb. There is no external tail, although internally there are seven 
caudal vertebrae. The ears are naked, rounded and relatively small. 
The fore feet have four toes, the hind feet only three; all toes are armed 
with broad claws, although guinea pigs are not fossorial in habit. They 
walk on the entire sole and palm. The legs are short, the body stout, 
and the head larne The several varieties differ nreatlv in colour: black. 
tan, cream, cho&late, reddish, and white animals are common, as well 
as tortoise-shell, Dutch belted and Himalayan types. Some are "agouti," 
that is, they have banded hairs, black and ochraceous or buff, like the 
wild cavies. Size also varies somewhat in the different breeds. Long- 
haired cavies with silky pelage are called Peruvians. The so-called 
Abyssinian cavies have no connection with the East African country 
but have coarse hair forming odd mhorls or rosettes. Short-haired 
varieties are usually called English or Bolivian cavies. Guinea pigs feed 
largely on grass and other green vegetation. If plenty of this is supplied, 
they can get along without water. In captivity they may be kept on 
rabbit or rat iood, but then they need water. 

Wild cavies breed only once a year and only one or two young are 
born at  a time, but guinea pigs have litters of 2 to 8 or more, twice or 
three times a year. The young are born after 63 to 7 5  days' gestation 
and are highly developed even a t  birth, furry, with their eyes open, and 
able to eat solid iood. In a few hours they can run with the mother; 
they are weaned at  about two weeks. Females may reproduce a t  the 
age of 4 or 5 months, but it is better to wait until they are fully grown, 
a t  about 9 months. The life span may be as much as 6 or 7 years. 

( J .  E. HL.) 

GUINEA-WORM INFECTION (DRACONTIASIS, DRACUN- 
CULOSIS) involves the viscera, with subsequent manifestations in 
the subcutaneous tissues and the skin. The causative agent is 
Dracunczllus medinensis, a distant relative of the filaria worms (see  
FILARIASIS). The  disease is endemic in India,  the  middle east and  
tropical Africa. T h e  adult worms. minute males and  cordlike fe- 
males which attain the length of a metre,  mature  in the  viscera 
and deeper tissues. The  pregnant female then migrates through 
the subcutaneous tissues to the skin, usually of a n  extremity. where 
a small blister is produced. On contact with fresh water the  blister 
bursts. discharging a swarm of larvae into the water.  If  these are  
ingested by the water flea (Cyc lops )  they migrate in to  the  body 
cavity of the Cyclops and become infective for m a n  when the  
water flea is accidentally swallowed in raw drinking water. T h e  
disease may become epidemic following annual holy pilgrimages of 
Hindus and Rioslems, who wade into sacred streams and rinse 
out their mouths with the polluted water, accidentally swallowing 
some of the infected Cyclops and simultaneously contributing a 
new supply of larvae for the Cyclops. 

Clinical manifestations, including hypersensitization, which de- 
velop as the females migrate from the deeper tissues to  the  skin, 
are  readily controlled by  the administration of epinephrine. T h e  
long, patent sinuous tunnel in which the worm resides becomes 
readily infected with bacteria. The  worm resists a t tempts  t o  pull 
i t  out intact. and if too much traction is produced i t  breaks off. 
Since the days of Moses natives have contented themselves with 
winding a small length of the worm each day on a stick a t  t he  site 
of the open blister. until finally the entire worm has been with- 
drawn. Introduction of phenothiazine ointment into the tissues 
immediately around the tunnel stupefies the worm and  a l lo~vs  i t  t o  
be removed intact. 

Plankton-feeding fish, when stocked in infested waters, mill eat  
the Cyclops and thus break the vicious cycle. 

BIBLIOGRAPHY.-M. Elliott, ''-4 Kew Treatment for Dracontiasis," 
T r a n ~ .  R Soc. Trop. Med. and Hyg., 35.291-301 (1942), V. N. Muor- 
thq , "A Redescription of Dracunculus medinensis," J. Parasit ol., 23 : 
220-224 (1937). (E. C. F.) 

GUINGAMP, a town of northwestern France, capital of an  
arro~zdi~\~ernent in the de'partentewt of C6tes-du-Sord. on the right 
bank of the Trieux, zo mi. 1V.N.U'. of St. Brieuc on the ra i lnay 
to Brest. Pop. (19 j4) 6. j~ j. Guingamp was the  chief t o n n  of the  
countship (subsequently the duchy) of Penthikvre. T h e  Gothic 
chapel of Grbces is near Guingamp. I t s  chief church, Notre-  
Dame  de Bon-Secours, dates from the  14th t o  t h e  16th cen- 
turies; two towers rise on  each side of the  richly sculptured 
western portal and a third surmounts the  crossing. A famous 
statue of the  Virgin, the  object of one of the  mos t  important  
"pardons" or  religious pilgrimages in Brittany, s tands  i n  one of 
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the two northern porches. The central square is decorated by 
a graceful fountain in the Renaissance style, restored in 1743. 
Remains of the ramparts and of the Chkteau of the dukes of 
Penthikvre, which belong to the 15th century, still survive. 
Guingamp is the seat of a sub-prefect and of a tribunal of first 
importance. I t  is an important market for dairy cattle, and its 
industries include flour-milling, tanning, leather-dressing, furniture 
making and the manufacture of wool, wax, hosiery, wooden- 
shoes and sheet iron. Guingamp is a tourist centre. 

GUINNESS, the name of a family of Irish brewers. The firm 
was founded by ARTHUR GUINNESS, who about the middle of 
the 18th century owned a modest brewing-plant a t  Leixlip, a vil- 
lage on the river Liffey. I n  or about 1759 Arthur Guinness (d. 
1855), purchased a small porter brewery a t  St. James's Gate, 
Dublin. By careful attention to the purity of his product, coupled 
with a shrewd perception of the public taste, he built up  a con- 
siderable business. But his third son, BENJAMIN LEE GUINNESS 

(1798-1868), may be regarded as the real maker of the firm, 
of which about 1825 he was given sole control. The trade in 
Guinness's porter and stout had been confined hitherto to  Ireland, 
but Guinness established agencies in  the United Kingdom, on the 
continent, in the British colonies and i n  America. The  export 
trade soon assumed huge proportions; the brewery was con- 
tinually enlarged, and Guinness, who in 1851 was elected first 
lord mayor of Dublin, became the richest man in Ireland. H e  
spent some of his wealth on the restoration of St. Patrick's cathe- 
dral, DuSlin. H e  represented Dublin city in parliament as a 
Conservative from 1865 till his death, and in 1867 was created 
a baronet. H e  was succeeded in the control of the business by 
Sir Arthur Edward Guinness (b. 1840), his eldest, and Edward 
Cecil Guinness (b. 1847), his third, son. Sir ARTHUR EDWARD 
GUINNESS was in 1880 raised to  the peerage as Baron Ardilaun, 
and disposed of his share in the brewery to his brother Edward 
Cecil Guinness. I n  1886 EDWARD CECIL GUINNESS disposed of 
the brewery, the products of which were then being sent all over 
the world, to a limited company, in which he remained the largest 
shareholder. Edward Cecil Guinness was raised t o  the peerage 
i n  1891 as Baron Iveagh, created Earl of Iveagh (9.v.) in  1919 
and  diedin 1927, was succeeded by his son, Rupert, Viscount Elve- 
don. 

GUIPUZCOA, a maritime Basque province of northern 
Spain bounded north by the bay of Biscay, west by the province 
of Vizcaya (Biscay), south and south-east by Alava and rc'avarre 
and north-east by the river Bidassoa, here the frontier of France. 
The area is 728 sq.mi.; population in the 1950 census was 
371,024 or 509.6 per sq.mi. Situated on the northern side of the 
Cantabrian mountains at  their junction with the Pyrenees the 
province has a deeply dissected and highly picturesque surface 
with a much indented coastline and numerous harbours none of 
which are of the first importance, the chief are San Sebastian, 
Pasajes, Guetaria, Deva and Fuenterrabia. The rivers, Deva, 
Urola, Oria, Urumea, Bidassoa are all short, rapid and unnavig- 
able. The climate is mild and moist and the soil is mostly rather 
infertile clay in the valleys; in spite of this cultivation is careful, 
but the province has to import grain. Gorse and heath occur on 
the windswept areas and there are forests of oak, chestnut, pine, 
with a good deal of holly and arbutus. Apple orchards are nu- 
merous and much cider is made. The province is rich in minerals 
such as iron, lignite, lead, copper, zinc and cement, zinc being 
important. Fisheries are important; cod, tunny, sardines and 
oysters being procured. There are ferruginous and sulphurous 
springs in many places, and these and the mild climate attract 
summer visitors. The province is concerned with international 
trade via the French frontier and its custom house on the Bidas- 
soa is the most important in Spain, but it  is chiefly remarkable for 
i ts  development of local industries. Cotton and linen stuffs are 
made at  Irun, Renteria, Villabona, Vergara and AzpCitia, baskets 
a t  Zumarraga, arms and gold work a t  Eibar, Plasencia and El- 
goibar, chemicals a t  San Sebastian, Onati and Irun. Paper and 
timber-work are developed a t  San Sebastian, Irun, Onati and To- 
losa. The Pasajes district is famed for its wines and liqueurs and 
large numbers are employed in this industry. The main railway 

line from Madrid northward t o  the French frontier runs through 
the province and it has loops to most of the important industrial 
centres. I n  consonance with the development of industries, roads 
are numerous and on the whole good in this province which, after 
Madrid, Barcelona and Vizcaya, is the most densely peopled in 
Spain. On the steep Cantabrian slopes roads are difficult and 
in rural areas there the ox cart is still widely used. The capital 
is San Sebastian (officially Guipuzcoa)! with a pop. (1950) of 
90,846. There is much emigration but the birth rate is high, and 
there is also immigration from other parts of Spain. The prov- 
ince is fairly prosperous industrially. Basque Nationalists (not 
the Nationalists under Franco) were strongly Loyalist in 1936, 
but were subdued in April and May 1937, by an enemy column 
under Gen. Emilio Mola. Many escaped to France. See Th. Lefe- 
bvre, Les modes de vie duns les Pyre'ne'es atlantiques (1933). 

GUIRALDES, RICARDO (1886-192 j ) ,  Argentine novelist 
and poet, famous for his poetic interpretation of the Argentinian 
gaucho, was born in Buenos Aires on Feb. 13; 1886, the son of a 
wealthy landowner. He died in Paris on Oct. 8, 1927. His 
masterpiece. Don Segundo Sonzbra (1926; English trans. by 
Harriet de Onis, 193j),  is a poematic novel recreating the mythi- 
cal gaucho that all Argentinians worship as a national symbol. 
This book combines the objectivity of country life and the subtlety 
of a poetic vision; it shows Guiraldes' twofold personality-the 
cosmopolitan spirit of an insatiable traveler well acquainted with 
French literary circles and the devoted admirer of his native land. 
A double view of the gaucho is presented, one through Don 
Segundo, the mature centaur, who is a model of manliness, and 
the other through the emerging personality of a young man, who 
follows undauntedly the footsteps of his friend and mentor. 

Guiraldes was also a forerunner of post-World \Var I literary 
innovations in Argentina. Imbued with an audacious spirit, he 
found little receptiveness for his first volume of verses. El csn- 
cerro de cristal (1915). Two early novels, Raucho (1917) and 
Xaimaca (1923). are important as records of his literary convic- 
tions. Rosazua (1922), a poignant love story, shou-s the author's 
dramatic power and insight into human motives. (E. N.-S.) 

GUISBOROUGH, a market town and urban district in the 
Cleveland parliamentary division of the Sor th  Riding of York- 
shire, Eng., 9 mi. E.S.E. of Middlesbrough by road. Pop. (1951) 
8,611. Area 29.6 sq.mi. I t  lies in a fertile valley at  the foot of 
the Cleveland hills. 4Q mi. from the sea. Robert de Bruce, an 
ancestor of Bruce the Scottish king, founded a rich Augustinian 
priory there in 1119. Dissolved at  the Reformation. all that now 
remains is the gateway and a finely carved east window. The par- 
ish church of St. Nicholas occupies the site of a church built before 
the priory and contains some ancient stained glass from the priory. 
Henry I11 granted a charter to hold markets, and Tuesdays and 
Saturdays are market days. On Tuesdays a cattle market is also 
held. In the town centre is a market cross, restored in the 19th 
century. Guisborough urban district includes the parishes of 
Kirkleatham (where are I 7th-century almshouses), Hutton Low- 
cross, Morton, Pinchinthorpe, Newton. Upleatham. Tocketts and 
Wilton. Although much agriculture is carried on, there are also 
chemical works, steelworks and a clothing factory. 

GUISE, a town of northern France, in the de'partement of 
Aisne, on the Oise, 31 mi. N. of Laon by rail. Pop. (1954) 5,846. 
The scene of the German stand of Oct. 1918 is near Guise, which 
suffered much damage during FVorld iVar I. The town was for- 
merly the capital of the district of Thikrache and afterward of a 
countship. There is a chLteau dating in part from the middle of 
the 16th century, which was converted into barracks during World 
War I. Camille Desmoulins was born in the town in 1762. The 
chief industry is the manufacture of iron stoves and heating ap- 
paratus, carried on on the co-operative system advocated by 
Fourier. in works founded by J. B. A. Godin. 

(For an account of the battle of Guise see FRONTIER. BATTLES 

OF THE.) 
GUISE, HOUSE OF, a cadet branch of the house of Lor- 

raine. RenC 11, duke of Lorraine (d. 1508). united the two 
branches of the house of Lorraine. From his paternal grand- 
mother. Marie dlHarcourt, RenC inherited the countships of 
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Aumale, Mayenne, Elbeuf, Lillebonne, Brionne and other French 
fiefs, in addition to the honours of the elder branch, which in- 
cluded the countship of Guise, the dowry of Marie of Blois on 
her marriage in 1333 with Rudolph or Raoul of Lorraine. Renit's 
eldest surviving son by his marriage with Philippa, daughter of 
Adolphus of Egmont, duke of Gelderland, was Anthony, who suc- 
ceeded his father as duke of Lorraine (d. 1544), while the second, 
Claude, count and afterwards duke of Guise, received the French 
fiefs. The Guises, though naturalized in France, continued to in- 
terest themselves in the fortunes of Lorraine, and their enemies 
were always ready to designate them as foreigners. The partition 
between the brothers Anthony and Claude was ratified by a fur- 
ther agreement in I 530, reserving the lapsed honours of the king- 
doms of Jerusalem, Sicily, Aragon, the duchy of Anjou and the 
countships of Provence and Maine to the duke of Lorraine. Of 
the other sons of RenC II., John (1498-1 550) became the first 
cardinal of Lorraine, while Ferri, Louis and Francis fell fighting 
in the French armies at  Marignano (ISIS), Naples (1528) and 
Pavia ( I  j 2 j ) ,  respectively. 

CLAUDE OF LORRAINE, count and afterwards 1st duke of Guise 
(1496-1550), was born on Oct. 20, 1496. He was educated at the 
French court, and at 17 allied himself to the royal house of France 
by a marriage with Antoinette de Bourbon (1493-1583) daughter 
of Fran~ois ,  count of VendBme. Guise distinguished himself a t  
Marignano ( ISIS) ,  and was long in recovering from the 2 2  

wounds he received in the battle; in 1521 he fought at Fuen- 
terrabia, when Louise of Savoy ascribed the capture of the place 
to  his efforts; in 1522 he defended northern France, and forced 
the English to raise the siege of Hesdin; and in 1523 he obtained 
the government of Champagne and Burgundy; defeating a t  
I\'eufch%teau the imperial troops who had invaded his province. 
In  1525 he destroyed the Anabaptist peasant army, which was 
overrunning Lorraine, a t  Lupstein, near Saverne (Zabern). On 
the return of Francis I. from captivity, Guise was erected into 
a duchy in the peerage of France, though up to this time only 
princes of the royal house had held the title of duke and peer of 
France. The Guises, as cadets of the sovereign house of Lorraine 
and descendants of the house of Anjou, claimed precedence of 
the Bourbon princes. Their pretensions and ambitions inspired 
distrust in Francis I., although he rewarded Guise's services by 
substantial gifts in land and money. The duke distinguished him- 
self in the Luxemburg campaign in 1542, but for some years 
before his death he effaced himself before the growing fortunes 
of his sons. He died on April 12, 1550. 

He had been supported in all his undertakings and intrigues 
by his brother JOHK, cardinal of Lorraine (1498-ISSO), who had 
been made coadjutor of Metz at  the age of three. The cardinal 
was archbishop of Reims, Lyons and Narbonne, bishop of Metz, 
Toul, Verdun, Thkrouanne, L u ~ o n ,  Albi, Valence, Nantes and 
Agen, and before he died had squandered most of the wealth 
which he had derived from these and other benefices. Part of his 
ecclesiastical preferments he gave up in favour of his nephews. 
He became a member of the royal council in 1530, and in 1536 
was entrusted with an embassy to Charles V. Although a com- 
plaisant helper in Francis 1,'s pleasures, he was disgraced in 1542, 
and retired to Rome. He died at Nogent-sur-Yonne on May 18, 
1550. He was extremely dissolute, but as an open-handed patron 
of art and learning, as the protector and friend of Erasmus, 
Marot and Rabelais he did something to counter-balance the 
general unpopularity of his calculating and avaricious brother. 

Claude of Guise had 12 children, among them Francis, 2nd 
duke of Guise; Charles, 2nd cardinal of Lorraine (1524-74), who 
became archbishop of Reims in I 538 and cardinal in 1547; Claude, 
marquis of Mayenne, duke of Aumale (1526-73), governor of 
Burgundy, who married Louise de BrCzC, daughter of Diane de 
Poitiers, thus securing a powerful ally for the family; Louis 
(1527-78), bishop of Troyes, archbishop of Sens and cardinal of 
Guise; Reni., marquis of Elbeuf (1536-66), from whom de- 
scended the families of Harcourt, Armagnac, Marsan and Lille- 
bonne; Mary of Lorraine ( q . v . ) ,  generally known as Mary of 
Guise, who after the death of her second husband, James V. of 
Scotland, acted as regent of Scotland for her daughter Mary, 

queen of Scots; and Francis ( I  534-63), grand prior of the order 
of the Knights of Malta. The solidarity of this family, all the 
members of which through three generations cheerfully submitted 
to the authority of the head of the house, made it a formidable 
factor in French politics. 

FRANCIS OF LORRAINE, 2nd duke of Guise (1519-1 j63), "le 
grand Guise," was born at Bar on Feb. 17, 1519. As count of 
Aumale he served in the French army, and was nearly killed at  
the siege of Boulogne in I 545 by a wound which brought him the 
name of "Balafrit." Aumale was made (154;) a peerage-duchy in 
his favour, and on the accession of Henry 11. the young duke, who 
had paid assiduous court to Diane de Poitiers, shared the chief 
honours of the kingdom with the constable Anne de Montmo- 
rency. Both cherished ambitions for their families, but the Guises 
were more unscrupulous in subordinating the interests of France 
to their own. Montmorency's brutal manners, however, made 
enemies where Guise's grace and courtesy won him friends. Guise 
was a suitor for the hand of Jeanne dlAlbret, princess of Navarre, 
who refused, however, to become a sister-in-law of a daughter of 
Diane de Poitiers and remained one of the most dangerous and 
persistent enemies of the Guises. He married in Dec. I 548 Anne 
of Este, daughter of Ercole II., duke of Ferrara, and through 
her mother Renke, a granddaughter of Louis XII . ,  of France. 
In  the same year he had put down a peasant rising in Saintonge 
with a humanity that compared very favourably with the cruelty 
shown by Montmorency to the town of Bordeaux. H e  made 
preparations in Lorraine for the king's German campaign of 
I 551-jz. H e  was already governor of Dauphin&, and now be- 
came grand chamberlain, prince of Joinville, and hereditary 
seneschal of Champagne, with large additions to his already con- 
siderable revenues. He was charged with the defence of hletz, 
which Henry 11. had entered in I j5I.. He reached the city in 
Aug. 1552, and rapidly gave proof of h ~ s  great powers as a soldler 
and organizer by the skill with which the place, badly fortified and 
unprovided with artillery, was put in a state of defence. Metz was 
invested by the duke of Alva in October with an army of 60.000 
men, and the emperor joined his forces in Kovember. An army of 
brigands commanded by Albert of Brandenburg had also to be 
reckoned with. Charles was obliged to raise the siege or, Jan. 
2, I 553, having lost, i t  is said, 30,000 men before the walls. 
Guise used his victory with rare moderation and humanity, pro- 
viding medical care for the sick and wounded left behind in the 
besiegers' camp. The subsequent operations were paralysed by 
the king's suspicion and carelessness, and the constable's in- 
activity, and a year later Guise was removed from the command. 
He followed the constable's army as a volunteer, and routed the 
army of Charles V. a t  the siege of Renty on Aug. 12 ,  1554. 
Montmorency's inaction rendered the victory fruitless, and a 
bitter controversy followed betneen Guise and the constable's 
nephew Coligny, admiral of France, which nldened a breach 
already existing. 

The conclusion of a six years' truce at  Yaucelles ( I  j j6)  dis- 
appointed Guise's ambitions. and he was the main mover in the 
breach of the treaty in 1558, when he was sent at the head of a 
French army to Italy to the assistance of Pope Paul IV. against 
Spain. Guise, who perhaps had in view the restoration to his 
family of the Angevin dominion of Naples and Sicily, crossed the 
Alps early in 1557, and after a month's delay in Rome. where he 
failed to receive the promised support. marched on the kingdom 
of Naples, then occupied by the Spanish troops under Alva He 
seized and sacked Campli (April I ; ) ,  but was compelled to raise 
the siege of Civitella. hleanwhile the pope had veered round to 
a Spanish alliance, and Guise, seeing that no honour was to  be 
gained In the campaign, wisely spared his troops, so that his army 
was almost intact when, in August, he was hastily summoned 
home to repel the Spanish army which had invaded France from 
the north, and had taken St. Quentin. On reaching Paris in 
October Guise was made lieutenant-general of the kingdom, and 
proceeded to prepare for the siege of Calais. The town was taken 
after six days' fighting, on Jan 6, I 558, and this success was 
followed up by the capture of Guines, Thionville and Arlon, when 
the war was ended by the treaty of CAteau Cambritsis (1559) 
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Although his brother, the cardinal of Lorraine, was one of the 
negotiators, this peace was concluded against the wishes of Guise, 
and was regarded as a triumph of the constable's party. The 
Guises were provided with a weapon against Montmorency by 
the bishop of Arras (afterwards Cardinal Granvella), who gave 
to the cardinal of Lorraine at  an interview at  PCronne in 1558 
an intercepted letter proving the Huguenot leanings of the 
constable's nephews. 

On the accession in I 5 j9 of Francis II. ,  their nephew by mar- 
riage with Mary Stuart, the royal authority was practically 
delegated to Guise and the cardinal, who found themselves beyond 
rivalry for the time being. They had, however, to cope with a 
new and dangerous force in Catherine de' hledici, who was now 
for  the first time free to use her political ability. The incapacity, 
suspicion and cruelty of the cardinal, who controlled the internal 
administration, roused the smaller nobility against the Lorraine 
princes. A conspiracy to overturn their government was formed 
a t  Nantes, with a needy PCrigord nobleman named La Renaudie 
as its nominal head, though the agitation had in the first instance 
been fostered by the agents of Louis I., prince of CondC. The 
Guises were warned of the conspiracy while the court was at  Blois, 
and for greater security removed the king to Amboise. La Renau- 
die, nothing daunted, merely postponed his plans; and the conspir- 
ators assembled in small parties in the woods round Amboise. 
They had, however, been again betrayed and many of them were 
surrounded and taken before the coup could be delivered; one 
party, which had seized the chgteau of Noizay, surrendered on a 
promise of amnesty given "on his faith as a prince" by James of 
Savoy, duke of Nemours, a promise which, in spite of the duke's 
protest, was disregarded. On March 19, 1560, La Renaudie and 
the rest of the conspirators openly attacked the chbteau of 
Amboise. They were repelled; their leader was killed; and a large 
number were taken prisoners. The merciless vengeance of the 
Guises was the measure of their previous fears. For a whole 
week the torturings, quarterings and hangings went on, the bodies 
being cast into the Loire, the young king and queen witnessing 
the bloody spectacle day by day from a balcony of the chbteau. 

The cruel repression of this "conspiracy of Amboise" inspired 
bitter hatred of the Guises, since they were avenging a rising 
rather against their own than the royal authority. They now 
entrenched themselves with the king at  Orleans, and the Bourbon 
princes, Anthony, king of Navarre, and his brother CondC, were 
summoned to court. The Guises convened a special commission 
to try CondC, who was condemned to death; but the affair was 
postponed by the chancellor, and the death of Francis 11. in 
December saved CondC. Guise then made common cause with 
his old rival hfontmorency and with the Marshal de Saint AndrC 
against Catherine, the Bourbons and Coligny. This alliance, con- 
stituted on April 6, I 561, and known as the triumvirate, aimed 
at  the annulment of the concessions made by Catherine to the 
Huguenots. The cardinal of Lorraine fomented the discord which 
appeared between the clergy of the two religions when they met 
a t  the colloquy of Poissy in 1561, but in spite of the extreme 
Catholic views he there professed, he was at the time in com- 
munication with the Lutheran princes of Germany, and in Feb. 
1562 met the duke of Wiirttemberg at  Zabern to  discuss the 
possibility of a religious compromise. 

The signal for civil war was given by an attack of Guise's 
escort on a Huguenot congregation at  Vassy (March I ,  1562). 
Although Guise did not initiate the massacre, and although, when 
he learned what was going on, he even tried to restrain his 
soldiers, he did not disavow their action. When Catherine de' 
Medici forbade his entry into Paris, he accepted the challenge, 
and on March 16, he entered the city, where he was a popular 
hero, at the head of 2 ,000 armed nobles. The provost of the 
merchants offered to put 20,000 men and two million livres at his 

I disposal. In  September he joined Montmorency in besieging 
Rouen, which was sacked as if it had been a foreign city, in spite 
Guise's efforts to save it from the worst horrors. At the battle 
of Dreux (Dec. 19, 1562) he commanded a reserve army, with 
which he saved Montmorency's forces from destruction and in- 
flicted a crushing defeat on the Huguenots. The prince of Cond6 

was his prisoner, while the capture of Montmorency by the 
Huguenots and the assassination of the Marshal de Saint-And& 
after the battle left Guise the undisputed head of the Catholic 
party. He was appointed lieutenant-general of the kingdom, and 
on Feb. 5 ,  1563, he appeared with his army before Orleans. On 
the ~ g t h ,  however, he was shot by the Huguenot Jean Poltrot de 
MCrC as he was returning to his quarters, and died on the 24th 
of the effects of the wound. Guise's splendid presence, his gen- 
erosity and humanity and his almost unvarying success on the 
battlefield made him the idol of his soldiers. He attended per- 
sonally to the minutest details, and Monluc complains that he 
even wrote out his own orders. The mistakes and cruelties asso- 
ciated with his name were partly due to the evil counsels of his 
brother Charles, the cardinal, whose cowardice and insincerity 
were the scorn of his contemporaries. The negotiations of the 
Guises with Spain dated from the interview with Granvella at  
PCronne, in 1558, and after the death of his brother the cardinal 
of Lorraine was constantly in communication with the Spanish 
court, offering, in the event of the failure of direct heirs to the 
Valois kings, to deliver up the frontier fortresses and to acknowl- 
edge Philip 11. as king of France. His death in 1574 temporarily 
weakened the extreme Catholic party. 

Of the children of Francis "le BalafrC" five survived him: 
Henry, 3rd duke of Guise; Charles, duke of Mayenne (1554- 
161 I )  (q.v.), who consolidated the League; Catherine ( I  552-96), 
who married Louis of Bourbon, duke of Montpensier, and en- 
couraged the fanaticism of the Parisian leaguers; Louis, second 
cardinal of Guise, afterwards of Lorraine (1555-88), who was 
assassinated with his brother Henry; and Francis ( I  j 58-73). 

HENRY OF LORRAIKE, 3rd duke of Guise ( I  5 50--I j88), born 
on Dec. 31, 1550, was 13 years old at the time of his father's 
death, and grew up under the domination of a passionate desire 
for revenge. Catherine de' Medici refused to take steps against 
Coligny, who was formally accused by the duchess of Guise and 
her brothers-in-law of having incited the murder. I n  1566 she 
insisted on a formal reconciliation at  Moulins between the Guises 
and Coligny, at which, however, none of the sons of the murdered 
man was present. Henry and his brothers were, however, com- 
pelled in 1572 to sign an ambiguous assent to this agreement. 
Guise's widow married James of Savoy, duke of Nemours, and 
the young duke at 16 went to  fight against the Turks in Hungary. 
On the fresh outbreak of civil war in 1567 he returned to France 
and served under his uncle Aumale. In  the autumn of 1568 he 
received a considerable command, and speedily came into rivalry 
with Her~ry of Valois, duke of Anjou. H e  had not inherited his 
father's generalship, and his rashness and headstrong valour more 
than once brought disaster on his troops, but the showy quality 
of his fighting brought him great popularity in the army. In  the 
defence of Poitiers in 1569 with his brother, the duke of Mayenne, 
he showed more solid abilities as a soldier. On the conclusion 
of peace in I j70 he returned to court, where he made no secret 
of his attachment to Margaret of Valois. His pretensions were 
violently resented by her brothers, who threatened his life, and he 
saved himself by a precipitate marriage with Catherine of Cleves 
(daughter of Francis of Cleves, duke of Nevers, and Margaret 
of Bourbon), the widow of a Huguenot nobleman, Antoine de 
Crog, prince of Porcien. Presently he ended his disgrace by an 
apparent reconciliation with Henry of Valois and an alliance 
with Catherine de' Medici. H e  was an accomplice in the first 
attack on Coligny's life, and when permission for the massacre 
of Saint Bartholomew had been extorted from Charles I X  he 
roused Paris against the Huguenots, and satisfied his personal 
vengeance by superintending the murder of Coligny. 

Henry was now the acknowledged chief of the Catholic party, 
and the power of his family was further increased by the marriage 
( I  575) of Henry 111. with Louise of VaudCmont, who belonged 
to the elder branch of the house of Lorraine. I n  a fight at Dor- 
mans (Oct. 10, 1575)) the only Catholic victory in a disastrous 
campaign, Guise received a face wound which won for him his 
father's name of Balafr6 and helped to secure the passionate 
attachment of the Parisians. H e  refused to acquiesce in the 
treaty of Beaulieu (May 5, 1576), and with the support of the 
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Ren6 11. (who united the two branches of the house of Lorraine), duke of Lorraine, and Philippa of Geldcrland, 
had (bes~des two older boys who died in childhood. and four unmarried daughters) 

I 
1 

Antoine, 
I 

Claude, 
I I 

Fern, 
I 

Louis, 
I 

John, Francis, 
duke of Lorraine, 1st duke of Guise, 1st cardinal of Lorraine. killed a t  Marignano. killed a t  Naples. killed a t  Pavia. 

t1544, t1550, 
ancestor of the dukes of =Antoinette of Bourbon. 
Lorraine and the house 

of Mercoeur. 

1 I' 
Francis, 

I 
Charles, 

I 
Claude, 

I 
Louis, Francis, Marie= And 5 others. 

I 
RenC, 

I 
2nd duke of Guise, 2nd cardinal of Lorraine, marquis of Mayenne 1st cardinal of Guise, grand prior. marquis of Llbeuf, (I) duke of Longueville, 

t1563, t1574. and duke of Aumale, t1578 t1566. (2) James V. of Scotland. 
=Anne of Este. t1573, 

=Louise de Br15z6 
I 

Charles, 
I 

Mary Stuart, 
I duke of Elbeuf, queen of Scots. 

Charles, t1605. 
duke of Aumale, 

t1631. 

Henry, Charles, Louis, Catherine = And 5 others. 
I 

3rd duke, t1588= Cather- duke of Mayenne, 2nd cardinal of Guise, Louis de Bourbon, 
ine of Cleves tr611. t1588. duke of Montpensier. 

(and had 14 children), I 
Henry, 

duke of Mayenne, 
t1621. 

1 I 
Charles, 

I 
Claude, Louis, And I I more. 

4th duke of Guise, duke of Chevreuse, 3rd cardinal of Guise, 
t164o. =Marie de Kohan, 11621. 

widow of the duke of Luynes. 

I 1 
Henry, Marie, Louis, And 8 more. 
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Augustus, duke of Maine. I 
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6th duke of Guise, 
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7th and last duke of Guise, 

t1675. 
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fDate of death 



GUITAR 
Jesuits proceeded to form a "holy league" for the defence of the chamber during a sitting of the royal council, and was murdered 
Roman Catholic Church. The terms of enrolment enjoined by assassins carefully posted by Henry 111. himself. The cardinal 
offensive action against all who refused to join. This association of Lorraine was murdered in prison on the next day. The history 
had been preceded by various provincial leagues among the of the Guises thenceforward centres in the duke of Mayenne 
Catholics, notably one at  PCronne. Cond6 had been imposed ( q . ~ . ) .  
on this town as governor by the terms of the peace, and the By his wife, Catherine of Cleves, the third duke had 14 chil- 
local nobility banded together to resist him. This, like the Holy dren: among them Charles, 4th duke of Guise (1571-1640); 
League itself, was political as well as religious in its aims, and Claude, duke of Chevreuse (1578-1657)~ whose wife, Marie de 
was partly inspired by revolt against the royal authority. In Rohan, duchess of Che~reuse, became famous for her intrigues; 
the direction of the League Guise was hampered by Philip of Louis ( I  585-1621), 3rd cardinal of Guise, archbishop of Reims, 
Spain, who subsidized the movement, while he also had to sub- remembered for his liaison with Charlotte des Essarts, mistress 
mit to the dictation of the Parisian democracy. Ulterior ambi- of Henry IV. 
tions were freely ascribed to him. I t  was asserted that papers CHARLES, 4th duke of Guise (1571-1640), was imprisoned for 
seized from his envoy to Rome, Jean David, revealed a definite three years after his father's death. He married Henriette 
design of substituting the Lorraines, who represented themselves Catherine de Joyeuse, widow of the duke of Montpensier. His 
as the successors of Charlemagne, for the Valois; but these papers eldest son predeceased him, and he was succeeded by his second 
were probably a Huguenot forgery. e e n r y  111. eventually placed son HEKRY (1614-64), who had been archbishop of Reims, but 
himself a t  the head of the League, and resumed the war against renounced the ecclesiastical estate and became 5th duke. H e  
the Huguenots; but on the conclusion of peace (Sept. 1577) he made an attempt (1647) on the crown of Naples, and was a 
seized the opportunity of disbanding the Catholic associations. prisoner in Spain from 1648 to 1652. A second expedition to 
The king's jealousy of Guise increased with the duke's popularity, Naples in 1654 was a fiasco. H e  was succeeded by his nephew, 
but he did not venture on an open attack, nor did he dare to LOUIS JOSEPH (1650-1671), as 6th duke. With his son, FRANCIS 

avenge the murder by Guise's partisans of one of his personal JOSEPH (1670-7j), the line failed; and the title and estates 
favourites, Saint-MCgrin, .who had been set  on by the court to passed to his great-aunt, Marie of Lorraine, duchess of Guise 
compromise the reputation of the duchess of Guise. This incident (161 5-88), daughter of the 4th duke, and with her the title 
supplied Alexandre Dumas pkre with the subject of his Henri I I I .  became extinct. The title is now vested in the family of the 
et sa cour (1829). Bourbon-Orleans princes. 

Meanwhile the duke had entered on an equivocal alliance with BIBLIOGRAPHY.-.4 number of contemporary documents relating to 
Don John of Austria. He was also in constant correspondence the Guises are included by L. Cimber and F. Danjou in their Archives 
with M~~~ of ~ ~ ~ ~ ~ i ~ ~ ,  and meditated a descent on scotland curieuses de I'histoire de France (1834, etc.). Vol. iii. contains a 

soldier's diary of the siege of Metz, first published in Italian (Lyons, 
in support of the Catholic cause. But the great riches of the 1553), accounts of the sieges of Calais (Tours, 1558), af Thionville 
Guises were being rapidly dissipated, and in 1578 the duke be- (1558) ; vol. iv. an account of the tumult of Amboise from the 
came a pensioner of Philip 11. When in 1584 the death of the Mdmoirrs of CondC, and four accounts of the affair of Vassy; vol. v. 
duke of ~~j~~ H~~~~ of N~~~~~~ the next heir to the four accounts of the battle of Dreux, one dictated by Guise, and 
throne, the prospect of a Huguenot dynasty roused the Catholics accounts of the murder of Guise; vol. xi. accounts of the Parisian 

revolution of 1558; and vol. xii. numerous pamphlets and pieces 
to forget their differences, and led to  the formation of a new dealing with the murder of H~~~~ of Guise and his brother. An 
league of the Catholic nobles. At the end of the same year Guise account of the murder of Guise and of the subsequent measures taken 
and his brother, the duke of Mayenne, with the assent of other by Mayenne, which was supplied by the Venetian ambassador, G. 

illoceni-o to his Government, is printed by H. Brown in the Eng. Catholic nobles, signed a treaty at Joinville with Philip II. ,  fixing Hist. R;v: (A4pril . For the foreign policy of the Guises, and 
the the crown On Charles, of to especially their relations with Scotland, there is abundant material 
the exclusion of the Protestant princes of his house. In  March in the English Calendar of State Papers of Queen Elizabeth (Foreign 
1585 the chiefs of the League issued the Declaration of PCronne, Series) and in the correspondence of Cardinal Granvella. The 

their grievances +rainst the Government and announcing memoirs of Francis, duke of Guise, covering the years I 547 to 1 j 6 ~ ,  
were published by hlichel and Poujoulat in series I, vol. iv. of their 

their intention to restore the dignity of religion by force of arms. toll, de mdmoires. Among contemporary memoirs see especially those 
On the refusal of Henry 111. to accept Spanish help against his of the prince of Condi., of Blaise de Monluc and of Gaspard de Saulx- 
Huguenot subjects, war broke out. The chief cities of France Tavannes. See also J.  B. H. du Trousset de Valincourt, L a  Vie de F. 
declared f o r  the League, and Guise who had recruited his forces de Lorraine, de Guise (1681) ; A. de Ruble, L'Assassinat de F .  de 
in Germany and Switzerland, took dp his headquarters at Chblons, Lorraine, due dt: Guise (1897), where there is a list of the ms. sources 

available for a history of the house; R, de BouillC Hist. des ducs de 
while Mayenne occupied Dijon, and his relatives, the dukes of Guise (4 VOIS,, 1849) ; H. Forneron, Les Guise et leur tpopue ( z  vols., 
Elbeuf, Aumale and Mercoeur, roused Normandy and Brittany. 1887) ; H. M. Williams, The  Brood of False Lorraine: the History of  
Henry 111. accepted, or feigned to accept, the terms imposed by the Dues de Guise, 1496-1588 ( 2  v0ls.t 1918). 
the Guises at Nemours (July 7, 1585). The edicts in favour of GUITAR (Fr. guitarre, Ger. Guitarre, Ital. chitarra), a mu- 
the Huguenots were immediately revoked. sical instrument strung with gut strings twanged by the fingers, 

Guise added to his reputation as the Catholic champion by having a body with a flat back and graceful incurvations in com- 
defeating the German auxiliaries of the Huguenots at  Vimory plete contrast to the members of the family of the lute (q.v.), 
(Oct. I 587) and Auneau (Nov. I 587). The protestations of whose back is vaulted. 
loyalty to Henry 111. which had marked the earlier manifestoes The construction of the instrument is of paramount importance 
of the League were modified. Obedience to the king was now in assigning to the guitar its true position in the history of musical 
stated to depend on his giving proof of Catholic zeal and showing instruments, midway between the cithara (see LYRE) and the vio- 
no favour to heresy. In April 1588 Guise arrived in Paris, where lin. The mediaeval stringed instruments with neck fall into two 
he put himself a t  the head of the Parisian mob, and on May 1 2 ,  classes, characterized mainly by the construction of the body: (1) 
known as the Day of the Barricades, he actually had the crown those which, like their archetype the cithara, had a body composed 
within his grasp. He refused to treat with Catherine de' Medici, of a flat or delicately arched back and soundboard joined by ribs; 
who was prepared to make peace at any cost, but restrained the ( 2 )  those which, like the lyre, had a body consisting of a vaulted 
populace from revolution and permitted Henry to escape from back over which was glued a flat soundboard without the inter- 
Paris. Henry came to terms with the League in May, and made mediary of ribs. 
Guise lieutenant-general of the royal armies. The estates-general, The latter method of construction predominates among orien- 
which were assembled at  Blois, were devoted to the Guise interest, tal instruments and is greatly inferior to the first. A striking 
and alarmed the king by giving voice to  the political as well as proof of this inferiority is afforded by the fact that instruments 
the religious aspirations of the League. Guise remained at the with vaulted backs, such as the rebab or rebec, although ex- 
court of Blois after receiving repeated warnings that Henry tensively represented during the middle ages in all parts of Europe 
meditated treason. On Dec. 2 5  he was summoned to the king's by numerous types, have shown but little or no development 



GUITAR FIDDLE-GUITTONE 
during the course of about 1 2  centuries, and have dropped out 
one by one from the realm of practical music, leaving only the 
mandolin as survivor. 

The guitar must be referred to the first of these classes, having 
been derived from the cithara. 

One of the earliest representations of a guitar in \vestern Eu- 
rope occurs in a Passionale from Zwifalten, A.D. 1180, acquired by 
the Royal Library at  Stuttgart. St. Pelagia, seated on an ass, 
holds a rotta or cithara in transition! while one of the men- 
servants leading her ass holds her guitar. Both instruments have 
three strings and the characteristic guitar outline with incurva- 
tions, the rotta differing in having no neck. 

GUITAR FIDDLE (TROUBADOUR FIDDLE): a modern name 
bestowed retrospectively upon certain precursors of the violin, 
possessing characteristics of both guitar and fiddle. The name 
"guitar fiddle" is intended to emphasize the fact that the instru- 
ment, in the shape of the guitar, which during the middles ages 
represented the most perfect 
principle of construction for 
stringed instruments with necks, 
adopted at a certain period the 
use of the bow from instruments 
of a less perfect type, the rebab 
and its hybrids. 

The use of the bow with the 
guitar entailed certain structural 
changes in the instrument. The 
large central rose sound hole was 
replaced by lateral holes of vari- 
ous shapes; the flat bridge, suita- 
ble for instruments whose strings 
were plucked, gave place to the 
arched bridge required in order to 
enable the bow to vibrate each 
string separately. The arched 
bridge, by raising the strings 
higher above the sound board! 
made the of strings On B Y  C O U R T E S Y  O F  M E S S A S .  C A R L  F I S C H E R ,  I N C .  

the neck extremely difficult if not A M O D E R N  S I X - S T R I N G E D  
impossible-a matter which was 
adjusted by the addition of a finger-board of suitable shape and 
dimensions. At this stage the guitar fiddle possesses the essential 
features of the violin, and may justly claim to be its immediate 
predecessor. not so much through the viols (which were the out- 
come of the Minnesinger fiddle with sloping shoulders) as through 
the intermediary of the Italian lyra,  a guitar-shaped bowed instru- 
ment kvith from 7 to 12 strings. From such evidence as is now 
possessed, it ~vould seem that the evolution of the early guitar 
with a neck from the Greek cithara took place under Greek influ- 

ence in the Christian East. See GUITAR. 
GUITRY, the name of two French actors, father and son, the 

latter being also a producer and playwright. 
LUCIEN GERMAIN GUITRY (1860-1925) was born in Paris on 

Dec. 13. 1860. Immediately after leaving the Conservatoire he 
first appeared at the Gymnase in La  Dame aux Came'lias (1878). 
His style of acting, sparing in gesture and theatrical effects, a t  first 
surprised rather than pleased the public and the critics. Sarah 
Bernhardt asked him to play at  the T h e t r e  de la Renaissance, and 
it was there that he achieved his first successes. 

He appeared in plays of the most varied character, from Charles 
Maurice Donnay's Amants  (1895) to Anatole France's Crainque- 
bille. He succeeded in representing the utmost frenzy of passion 
with the greatest economy of method. From 1918 onward he fre- 
quently acted in the plays of his son Sacha Guitry; he was remark- 
ably successful in creating the principal parts in Pasteur and M o n  
Pdre avait raison. 

He died in Paris, June I ,  1925. 
SACHA GUITRY (1885-1957), dramatist, actor and producer, was 

born at St. Petersburg, Russia! on Feb. 21, 1885, the son of the 
foregoing. He  was only 21 when he achieved success with his first 
play Xono.  This was followed by Chez les Zoaques (1906), Petite 
Hollande ( I  908) ! Le Scandale de J fon t e  Carlo ( I  go8), L e  Veilleur 
de nuit  (1911)-one of his best plays-and U n  Beau mariage 
(1911). 

Sacha Guitry generally acted in his own plays; it is difficult to 
draw an absolute distinction between his work as an actor and as 
a playwright, for his art  was always to some extent in the nature 
of brilliant improvisation. His output was enormous; he had over 
90 plays produced out of 130 that he wrote. Special mention is 
given to those more serious pieces which he wrote for his father to 
act in: Debureau (1918). Pastez~r (1919) and Be'ranger (1920). 
He wrote, directed and acted in many motion pictures of which 
the best known \\-as perhaps Roman  d'un trichez~r ("The Cheat"). 
His autobiography ~lle'moires d'un tricheur (translated into Eng- 
lish as If I Remember  R i g h t ) ,  appeared in 1935. H e  was promoted 
commander of the Legion of Honour in 1936 and elected to the 
Academie Goncourt in 1939. 

Five times married, he taught all his wives. of whom Yvonne 
Printemps was the most celebrated, to act. He  died in Paris on 
July 24, '957. 

See S .  Gultry, Lucien Guitry, sa carriire et sa vie ( 1 9 3 0 )  ; A. Madis, 
Sacha ( 1 9 j 0 ) .  (W.  A. D s . )  

GUITTONE D'AREZZO ( c .  I 230-1 294), Italian poet. Fra  
Guittone, who belonged to the religious and military order of the 
Cavalieri di Santa Maria, wrote sonnets and love poems, which 
can be studied in a good modern edition, Le rime d i  Fra Guittone 
( I ~ o I ) ,  by Pelligrini. He  is more famous as the writer of the 
earliest extant letters written in the Italian language. 
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